




ENCYCLOPAEDIA 

j 

o* 

AORICCLTUrtE; 

COMPHISING THE 

THEORY AND PRACTICE 

OF THE VALUATION, TRANSFER, LAYING OU», iMI’ROVEMENT, AI 

MANAGEMENT OF 

LANDED PllOPEllTY; 

AND THE CULTIVATION AND ECONOMY OF 

TtIK ANIMAL AND VEGETABLE PRODUCTIONS 

OF AGRICULTURE, 

INtl.UlJISCS 

A GENERAL IILSTOUA OF AGRICULTURE IN ALL COUNTRIES; 

AND A statistical VIEW OF 1T.'> PRESENT STATII, 

WITH SUGGESTIONS FOR ITS FtHURE PROGRESS IN .HE 

BRITISH ISLES. 

/ \ ' 

By ^.-C/LOUDON, F. L. O. Z. -a H.S. &c. 

AIITItOll or THE EKCVCL0P,SDIA OF CAHnK.S'IN'O, 

AMI CnMOliCTOR or 'iHB OAnUENKE’K MIGA^NS, AND OF THE MAGAZl.\ii: OF MATIUAL DltlOSV 

FOURTH EDITION. 

lILirSTRATKR Wn 

UPWARDS OF ELEjWEN HUNDRED ENflRAVINOS ON WOOD BY OBANSTON. 

\ 

li.ONDON: , 

* ISiJl.P' 






ENCYCLOPiEDIA 


OF 

AGRICULTUEE. 


T he fif'it wTint of man is food, and liis first rosource for it the ground. AVTiothor 
lierhs or fruits w-ere resorted to, must have dependeil on their relative abundance 
ill the country where man found himself; but the latter would probably be preferreti’, 
till the use of fire was discovered in the preparation of the former. The first care and 
labour of man would thus be bestowed on fruit trees, and hence gardening may l>c said 
to be the art of earliest invention. Put man is also a carnivorous animal, and this pro- 
jieiisity of his n.sture would soon induce him to attempt domesticating such beasts of the 
eartJi as he found most useful in alfording milk, clothing, or foo^ or in i»erforming 
Inixnir. Hence tlie origin of pastumge, and the management of live stock. Hie in¬ 
vention of tillage woidd be coeval with the discovery of the use of the cereal grasses, and 
may be considered as the last grand s-tep in the invention of husbandry, and the most 
important,* as leading to the establishment of property in territorial surface. ^ 

In tlic earlier stages of civilisation, these branches of ccoiminy, in common with 
all tlic arts of life, would be practised by every family for itself; but tiie advantages of 
separating occupations would soon present themselves, and the result of principle 
in regard to rural culture and management, the res rustiea of the Romans and hus¬ 
bandry of old English authors, is, that all thcil' oiierations are now classed under tlic 
two designations of ngricniture and gardening. 

Agriculture, the art to which wc here confine ourselves, as compared to i^rdcning, 
is the culture tmd management of certain plants and animals for the food and serviceof 
man ; but, relatively to the present improved state of the art, itmaj’ be defined, the cultiva¬ 
tion and management of territorial surface on an extended scale, by manual and animal 
labour, for the production of olyects and inateri3l.s used for the food and service of man, 
and fur various important purposes in arts, manufiictures, and civilised life. 

The importance of agriculture is obvious, not only by its affording the direct supply 
of our greatest wants, but as the parent, of nianufacturcs and commerce. Without 
agriculture there can be neither civiliattion nor population. Hence it is not only die 
most universal of sirts but*tli^t which inquires the greatest number of operators: die 
main liody of the population in every country is employed in die pursuit of agriculture i 
and the most powerful individuals in almost all nations derive dieir wealdi and conse- 
ijuencc from their jifoperty in land. f 

In die earliest ages of mankind, l^nrc tillage was invented, die surface of .^e 
eiutli would be common to all the ii^abitimts And evc'ry family would pasture ita 
flock, and pitch its tent, or erect its hut,^ivhere it diouglit fit; but when tillage came 
ill iisi^ it became necessiuy »o assign to each family a porrioii of territory, and of tlu« 
portion Uiatianiily became die proprietor and cultivator, and Uic consumer of the product. 
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Hence the ^tnvention of property in land, ^nd progressively of piirfhas&d cultivators, 
or slaves; of liired cultivators, or labourers; of commercial agrjcultftrists, or farmers; 
and of the various laws and cus^ms in regard to Uic proprietorship and occupation of 
laryled property. . , t 

Tlie practice of agriculture, however rude in.early times or it/ countries still con.- 
paratively uncivilised, assumes a very different character among the most advanced 
nations. Not to mention die peculiarities of imidemciits, macliincs, and domestic ani¬ 
mals, and tlie diflerent kinds of culture and management requisite for tlic difl'erent 
countries aiid cUraates of the world, the local variations requisite even in Biitain arc so 
considerable, tliat an agriculturist w'hosc experience and observation had been confined to 
one district, may be comparatively unfit to exercise his profession in anotlier. 'llili slieep * 
farming of the Nortli Highlands, the dairy farming of Gloucestershire, the hop culture of 
Kent, the wooillands of Buckinghamsliire, and the hay management of lilidiUcscx, have 
given rise to cuimncrcial agriculturists of very distinct vswieties from tlie common corn 
fanner, 'llj: previous preparation of land for culture, by enclosure, drainage, embanking, 
road-making, &c., demands considerable science; and has given rise to artist agricul- 
; turists, known as land-surv'eyors and land-engineers. ITie relative cliangos .as to rent and 
occupancy which Ualce place between land-owners and farmers, and the vuluation and 
tmusfer of landed property among monied men, have produced land-valuators and land- 
agents ; from the direction of extensive estates, and the management of small concerns 
and farms, liuvo originated the serving agriculturists, known ns land-stc. ards and bailifl's; 
and the openators are shepherds, herdsmen, ploughmen, carters, spadesmen, and liaiids of 
all work. 

llie practice of agriculture, from having been chiefly confined to men of humble 
station, who pursued it as .i matter of business or profit, has of late years been engaged 
in by men of rank, and other opulent or amateur practitioners, .as matter of taste and 
recreation, 'llie conti'ast between the simple and healthy pursuits of the country, and 
such iis require intense application, and confine men chiefly to towns and cities, gives 
tliem a peculiar charm to the industrious and active citizen, while the idle and tlie ojiu- 
lent find relief in it fixim tlie weariness of inaction or a frivolous w.aste of time. Some 
magnificent displays of the art liavc thus been made by great landed proprietors on their 
demesne or home farms ; and very neat and tasteful specimens of culture, by retired 
citizens and other possessors of villas, farms, and Jirmes orn^es, Tliesc circumstances may 
bb said to have raised tlic pursuit of agriculture to a comparatively dignified stale, with 
reference to that in which it was formerly held; wliile the political advantages which are 
enjoyed by all classes in a free and commercial country, have improved the circum¬ 
stances of agriculturists of every grade, and tended to raise them in the scale of society. 

Tlie recent discoveries in chemistry and physiology, have led td tlic most important 
improvements in the culture of plants, and tlie breeding and rearing of animals ; agri¬ 
culture is, ill consequence, no longer an art of labour, but of science; hence the 
advantage of scientific knowledge to agriculturists, and the susceptibility, in the art, of 
progressiva a/lvancemcnt. “ Agriculture,” Marshall observes, “ is a subject, which, 
'dewed in all its branches and to their fullest extent, is not only die most important and 
the most difiiciilt in rural economies, but in the circle of human arts and sciences.” 

For the purpose of agricultural improvement, societies have been established in every 
country of Europe, and in almost every county of Britain. Most of these, as well as se¬ 
veral eminent indiv iduals, have stimulated cultivators and breeders to exertion, by the (filer 
of premiums, and odier honorary rewards. Professorships of rural economy have also been 
instituted in some colleges; and otlier independent georgical institutions have been 
established ibr public instruction, especially on the Continent; to wliich wc may add, 
die publication of numerous books on the subject of agriculture and territorial im- 
jiroveiTient. 

Such are the .origin, die extent, the iinport.-ince, and the interest of die subject of 
agriculture; from which it cannot he surjirising that ii varied and voluminous mass 
of knowledge has been accumulated on the subject, and is consequently more or loss 
necessary to every one who would practise the art with success himself, or understand 
when It is well pracdsed for him by otliers. To combine as far as practicable the whole 
of this knowledge, and arrange it in a sysUnnatlc form, adapted both for study and 
reference, are die objects of the present work. The sources from which wc hav j selected, 
are the muden Britisli authors of decided reputation and merit; .sometimes we have 
recurred to ancient and to Condnental audiors, and occa-sionally, though rarely, to our 
own observation and experience : obsermlio, chiefly. in Britain, hut partly also on 
the Continent; and exfierience in Scotland, ud cr the paternal roof, during our early 
years, — during some ye.ars’ occupancy of two extensive fanns in England, — and, in die 
engineering anil surveying departments, during our practice for upwards of twenty years 
IS a landscape-gardener. 
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Witli tills parpctse in view, Agriculture iij here considered, in 

I'ittT * , Book 

I. As to iu origin, progress, and 
present state. 


11. As a science founded on 


1. Among ancient and modern nations. « 

2. LIii> ^r diflL-rent geographical; physical, and political circumstances. 

■|. Th./study of the vcpetiibic kingdom. • 

'2. The stuiiy of the animal kingdom. 

d. The study of thc'iuiueral kingdom and the atmosphere. 

4i. The study of the mechanical agents employed in agriculture. 

,5. The study of the operations of agriculture. 


.111. As an art comprehending 


'1. The valuation, purchase, and transfer of landed t>ro|)crty 
2. The laying out, or gi-n. i tl arrangement, of lauded property. 
J. I'he improvement of culturatde lands. 

> 4. The nian.’igcment of landed est.ites. 

5. Tlic selection, hiring, and stocking of farms, 
ri. The culture of fanii lands. 

J. Tile ecf >iomy of live stock, and the dairy. 


IV. St.ttislically m Britain, 


1 A.S to its present st.ite. 

2. As to Its future progress. 


A Cfilondarial Index to tliosc part', of the work which tivat of culture and inanage- 
nient, ]>oints out the operations a.s they arc to be performed, in tlie oriler of time and of 
.season ; and 


A General Index exjilains the technical terms of agriculture, tiff; .sbbieviation.s lyre 
matle use oi> and presents an analysis of the whole woik in alphabetical, as the Table 
of Couteiitii does in systematic, ui der. ' 


PART I. 

AGRICULTURE CONSIDERED AS TO ITS ORIGIN, PKOGRESS, 
AND PRESENT STATE AMONG DIFFERENT NATIO.NS, GOVERN- 
MENTS, AND CLIMATES. 

» 

1. T/ic hisl.try of as'iicuUiire may be considered chionologically, or in connection 
witli that of the diilerent n.-itlons who have successively floiirislied in various parts 
of the world; politically, as influenced by the di/ll-rent forms of govenimeut wln’ch have 
prevailed; geographically, as aflected by diircrent climates; and physically, as influenced 
by the eliaracteis uf the earth’s surface. The first kind of history is useful, by disjilaying 
the relative situation of different countries as to agriculture; instructive, as enabling 
Us to contrast our present situation with tliat of other nations and fonner times; and 
eiiriinis, as diseoveiing tlie route by which agriculture has jiassed from primitive ages and 
Countries to our oivn. The political and geographical historie.s of the art, derive their value 
from pointing out causes favourable and unfuvour.able to improvement, and countries aiut 
climates favourable or unfavourable to particular kinds of cultivation and management. 


BOOK I. 

IlIStOkY OF AClRICUI.TUaE AMONG ANCItNT AND MODERN NATIONS. 

2. Traditiomd hhloty traci s m.an back to the time of the deluge^. After that catastrophe, 
of whicli the greater part of the caitir.s surface bear.s evidence, man seems to have 
recovered himself (in our hemisphere at least) in the central parts of Asia, and to have 
first attained to eminence in arts and gov'ernment on the alkivial plains of the Nile. 
Egypt colonised Greece, Carlljpge, and liome other places on the Mediterranean sea; 
and thus the Greeks received their arts from the Egyptians, afterwards the Romans from 
the Gi-ceks, and finally flic rest of Eur^vc from the Romans. Such is the route by 
wliich agriculture Is traced to’our par j of the world: how it may have re.aclied aihe 
eastern countries of Iijdia and China islljss certain ; though, from tlie great antiquity of 
their inhabitants and governmentSj *it appears highly probable that arts and civilisation 
wore either coeval there, or, if not, that they travelled to the east much more rapidly than 
they dfd to the west. * ’ 
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3. The early history of f?tan in America Rests on very indistinct traditions: diere arts 
and civilisation do not seem of such antiquity as in Asia; in JTortlt America they are 
of very recent introduction ; but of tlie agriculture of eitlier division of tliat continent, 
and of India and Ciiina, we shall attempt little mor^ than some sketches of the modern 
history, and its present state. . ‘• 

■4. The history o/" apiculture, aviong the nations o/" xohat may he called classic antiynity, 
is involved in impenetrable obscurity. Very few facts are recorded on the subject pre¬ 
viously to tlic time of tlie Romans, lliat enterprising people considerably improved the 
art, and extended its practice with their conquests. After the fall of tlieir empire, it 
declined throughout Europe; and, during the dark ages, was clueily preserved on the, 
eslates'of tlic church. Witli the general revival of arts and letters, which took place 
during tlie sixteenth century, agriculture also revived ; first in Italy, ami then in France 
and Germany; but it flourished most in Switzerland and Mollaiid; and finally, in recent 
times, has attained its tiighest degree of perfection in Britain. Tlie modern agriculture 
of AmericaRis copied from that of Europe; and tlie same may be said of the agriculture* 
of European colonics established in different parts of tlie world. The agriculture of 
China, and the native agriculture of India, seem to have undergone no change for many 

ages-Such is the,^utline which we now proceed to fill up by details, and we shall adopt 

dje usual division of time, into the ages of antiquity, tlie middle ages, and the modern 
times. 


Chap. I. 

Of the History of Agriculture in the Ages of Antiquity ; or from the Deluge to the Establish- 
meixt of the Homan Empire, in the Century preceding the vulgar jEra, 

S. The u<6rld, as knoivn to the ancients, consisted of not more than half of Asia, and 
of a small part of Africa and Europe. During the inundation of the deluge, a ivin- 
nant of man, and of other animals, is related to have been saved on die top of 
tiic high mountain of Ararat, near the Caspian sea (fig. 1.), and, when the waters sub¬ 



sided, to have descended and multiplied in the plains of Assyria. As tlicy increased in 
numlicrs they are related to have separated, and, after an unknown length of time, to 
have formed several nations and governments. Of tlicse tlie principal are tliose of tiic 
Assyrian empire, known as Babylonians Assyrians Meiles, ami Persians, in Asia; of the 
Jews and the Egyptians, .cliiefly in Africa; and of tlie Grecians cliiefty in Europe. 
Least is known of the nations whicli composed the Assy riaii empire ; of the Jews more 
is known of their gardening and domestic economy, than of their field culture; the 
Egyptians may be considered the parent nation of arts and civilisation, and arc supposed 
to have excelled ii) agriculture ; and soroethinor is known ot that art among the Greeks. 

6. The authors whose writings relate to the jjcriod under consideration are few, and tJie 
relations of some of them very contradictory. 'Die earliest is Moses, who flourished 
B. C. 1 GOO ; Herodotus and Diodorus Sicujus w-ho wrote more particiila-iy on the 
history and geography of Egypt, lived, tlic former in the*fifth, and tlie latter in tlie sixth, 
century B. C.; and Hesiod, the ancient Greek writer on husbandry, in the tenth century 
preceding our tera. t * 

1 . Estimating the value of the wrilcis of antiA iitsi on tlicse principles, they may be con¬ 
sidered as reaching back to a period 1 GOO yefirs before our aira; or nearly 8500 years 
from the present time ; and it is truly remarkable, tliat, in the Eastern countries, tlie state 
of agriculture and other arts, and even of imAhinery, at Ihjit pcrioil, does not appear to 
have been tnateiinliy diirereiit from wliat it is in the same countries at the nresent day. 
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AQRlCUtTURE OF ANTIQUITY 

Property in land'-vas recognised, the same grains cultivated, and the sanfie domestic 
animals reared or^mpjoyed: some led a wandering life and dfWelt in tents Uke the 
Arabs; and others dwelt in towns or cities, and pursued agriculture and commerce likff 
the fixed nations. It is reasonable {indeed^ and consistent with received opinions, that tliis 
should be the case ; for, admitting tne human race to have been nearly exterminated at the 
deluge, tliose who survived tliat catastrophe Would possess the more useful arts, and 
general habits of life, of the antediluvian world. Noali, accordingly, is styled a husband¬ 
man, and is said to have cultivated tlic vine and to have made wine. In little more tlian 
three centuries afterwards, Abraliam is stated to have had extensive docks and herds, slaves 
^ of both sexes, silver and gold, and to have purchased a family sepulchre with a portion of 
territory around it. Isaac his son, during his residence in Palestine, is said to haVe sown 
and reaped a hundred fold. Corn seems to have been grown in abundance in Egypt; 
fur Abraham, and afterwards Jacob, had recourse to that country during times of famine. 
Irrigation was also extensively practised there, for it is said (Gen., xiil. 10.) tliat the plain 
* ol‘Jordan was watered everywhere, even as the garden of the Lord, like the lai^ of 
Such is the amount of agricultural information contained in the writings of Moses, from 
wliich the general conclusion is, that agriculture, in die East, has been practised in all or ; 
most of its branches from time immemorial. The traditions of othc^ countries, however, 
as recorded by various writers, ascribe its invention to certain fabulous personages % as 
the Egyptians to Osiris ; the Greeks to Ceres and Triptoleraus; ,thc Latins to Janus j and 
die Cliinese to Chin-hong, successor of Fo-hi. 

Sect. I. Of the Agriculture qf Egypt. , 

8. The origin of agriculture has been sought by modern philosophers in natural cir¬ 
cumstances. Man in his rudest state, dicy consider, would first live on fruits or roots, 
afterwards by hunting or fisliiiig, next by the pasturage of animals, and lastly, to all of 
diese he would add the raising of com. Tillage, or the culture of the soil fur this pur¬ 
pose, is supposed to have been first practised in imitation of die cflects produced liy the , 
sand and mud left by the inundations of rivers. Tliese take place more or less in every 
country, and their cflects on the herbage which spontaneously springs up among the 
deposited sand and mud must at a very early period have excited the attention of the coun¬ 
tryman. This hypothesis seems supported by the traditions and natural circumstances 
of Egypt, a country overflowed by a river, civilised from time immemorial, and M 
abundent in corn as to be called the granary of die adjoining states. Sir Isaac Newton 
and Still ingfleet, accordingly, considered tliat corn was first cultivated on the banks of the 
Nile. Sir Isaac fixes on Lower Egypt; but, as Herodotus and other anefent Greek 
writers assert that that country wtis once a marsh, and as Major Rcnnel in Ids work on 
the geography of Herodotus is of the same opinion, Stillingfleet (IForks, vol. ii. 524.) 
considers it more probable that the cultivation of land was invented in Upper Egypt, and 
proceeded downwards according to the course of the Nile. 

9. The situation and natural phenomena of Upper Egypt, Stillingfleet considers, 
rendered it fitter for the ini'cnlion of cnllivaiion than the low country ; “ for, while 
Lower Egypt was a marsh, formed by the depositions of the Nile, die principal part of 
Upper Egypt was a valley a few leagues broad, bounded by mountains, and on botli sides 
declining to die river. Hence it was overflowed only for a certain time and season ; the 
waters rapidly declined, and the ground, enriched by die mud, was soon dry, and in a 
state fit to receive seed. The process of ciiltiv.-ition in this country was also most obvious 
and natural; for die ground being every year covered with mud brought by the Nile, 
and plants springing up spontaneously after its recess, must hare given the hint, that 
nodiing mort^was necessary than to scatter die seeds, and dioy would vegetate. Secondly, 
the ground was prepared by nature for receiving the seed, and required only stirring 
sufficient to cover it. From this phenomenon die surrounding nations learned t«u 
things: first, that the ground hefore sowing should be prepared, and cleared from plants; 
and secondly, that die mixlipe of rich mould and sand would produce fertility. Wiat 
is here stated may apjiear without foundation as to Upper Egy^it; iK’cause at present, in 
the vicinity of Thebes, water is raised by art. But this objection is obviated by the 
testimony of Dr. Pococke, who is of opinion that fonnerly Upper Egypt was overflowed, 
in die saftic manner as Lovfer Egypt was afterwards, and is to 
this day." (StUlingJleel’s I.ifeand IVorks, ii. 524.) 

10. The invention of agricultural implements must have 
been coeval with she invention of niutlbn; and, accordingly, 
they are supposed to have origiiiatetTii'l Egypt. Antiquarians 
arc agreed, that the* primeval implement used in cultivating 
die soil, must have been of tife pick^ kind. (fig. 2.) A 
medal of the greatest antv]uity, dug up at Syracuse, con¬ 
tained an impression of such an instrument (Encyc. of Card., fig. 77.); and its pro- 
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frress till it .became a plough has been recognised in n enmeo, published by Menestrier, on 
which a pick* like plough is ^ 

'drawn by two serpents (Jig- 
3. n): it may bo also seen on 
a medal from the village of 
Enna, in Sicily, published by 
Combe (/)) ; in a figure given 
by Spon, as found on an an¬ 
tique tomb (c): in an Etfus- 
ciin plough, copied from n 
fragment in the Roman col¬ 
lege at Rome, by Ijosteyrie 
(</); and as we still see in 
the instniment depicted by 
Niebuhr, a« used for plough¬ 
ing in Egypt and Arabia at the 
present day (c). What seems 
to confirm these conjectures 
is, 'that the image of Osiris 
is sculptured with a similar 
■plough in eacli hand (Jiff. 'I. 
ndc d), and with a Iiari ow (e) 
suspended !)y a cord (f) 
over the left sliouldcr. This 
plough fliere can be little 
douht was used in war as w el 1 
as in agiiciiltuie, and seems to liR\e Ijeeii of tliat kind with which the I'caeiiles fought 
ag.unst their enemies the Philistines (1 Scii’u, xiii. IS)- -tb) : >1 is thought, by ‘ome, to be 

die archetype of tlie letter aljiha (the Iiieralplifi of 
Kiicher); and, by others, the sounds nccessaiy to 
conduct the pioccsses of culture are thought to have 
founded the oi igin of language. Tims it is that agri¬ 
culture is considered by some antiquarians, as not only 
tlic parent of all other arts, but also of language anti 
literature. 

II. li'hether the culture of corn were im'cnted in 
F.ffi/pt or not, all testimonies concur that cultivation 
was carried to a higher degree of perfection llieie 
dian in any otlier country of antiquity. I'lie canals 
and banka which still remain in Lower Egypt, and 
especi-ally in the Delta, are etidences ol the ex¬ 
tent to which embanking, iiTigaiion, and drainage 
lyive lieen carried. Tlicse'works are said to have been greatly increased by SesostrLs, 
in the 17fli or IStli centui'y U. C. Many of the canals and drains li.sve been 
long obliterated ; but there arc still reckoned eighty canals, like rivers, all excavated hy 
manual labour, several of which .ire twenty, tliirty, and forty leagues in length, lliese 
receive the inundations of the Nile, and circulate the waters through the country, which 
iK-fore was wliolly overflown by them. Tlic large lakes of Mails, lleliire, and Marcxitis, 
fomicd vast rc"servoirs for containing the superllnoiis waters, from which they were con¬ 
ducted by the canals over the ailjacent plains. Upon die elev.itcd ridges, and even on 
the sides of the hills wliich form the boundary to the flat alluvial grounds, j[he water wjls 
raised by whwls turned by. oxen ; and by a succession of wlicels, ami gratlations of 
aqueducts, it is siad, some hills, and oven moiin- 
tains, were watered to tlicir summits. All the 
towns at some distance from the Nile were sur¬ 
rounded with reservoirs for the supply of the 
inhabitants, and for watering the gaiilens. I'^r T 
iliis last pitr|>ose the water was raised in a very 
simple manner, by a man walkingon aplank with 
raised edges, or on a bamboo or other fulw, 
wliich, it is observed in Calmet's Hible, is 
the machine alluded to hy Moses, when hcki 



and watering 
10.) They also 



spedks of sowing the seed 
“widi the foot.” (ZIewri, xi. . 
raised water by swinging it up in baskets (Jiff. 5.)', a itkxIc vvhicli, like tliq odiers, 
i;<inaiiis in use at tin* present day. Tlic water is lilted in ^ basket liiitsi with leaUier. 
“ Two men, holding the basket between them, liy n cord in each encLfasUiied^o the edge 
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of it, luiver it' Into die Nile, and dien swing It between diem, till It acquires a velocity 
sufficient to enable the;n to throw the water over a bank into a canal. They work stark 
naked, or, if in summer, only nidi a slight blue cotton shirt or belt.” (^Clarke's Travels.^ 

12. Of these immense embanknieAts, suwiie of which served to keep in the river, and 
dthers to oppose die terrents of sana which occasionally were blown from the Great Dcs'Crt, 
and which tlueatened to cover die country effectually as the waters of die Nile, the 
ruins still remain. Rut, in spite of these remains, the sand is accumulating, and the 
limits of cultivated Egypt have been annually decreasing for the last 1200 years; the 
bai'liarous nations, to wliich the banks of the Nile have been subject during diis period, 

, having paid no attention to cultivation, or to the preservation of these noble uorks of 
antiquity. 

13. Landed property, in ancient Eg}’pt, it would appear, was die absolute right of the 
owners, till by the procurement of Joseph, in the eighteenth century B.C., the paramount 
or allodial property of the whole was transferred to die government. The king, however, 

* made no odier use of Uiat right, dian to place the f'onner occupiers in thq situation of 
tenants in capUc; bound to pay a rent or land-tax of one fifdi of die produce. Tliis, 
Moses says, continued to be the law of Egypt down to his time; and die same diing is. 
conlinned by die testimony of Herodotus and Strabo. ^ 

14. 'J'he sod of Egifpl is coiiqiared by I’liny to dial of die Lcontines,' formerly regivded 
as the most fertile in Sicily. Tliere, he says, corn yields a bundled for one; but Cicero, 
as Gouguet observes, has proved tliis to be an exaggeration, and diat die ordinary increase 
in that part of Sicily is eight for one. Granger (^Relat. du Voy.ftit. en Egiypte, 17.30.), 
who paid much attention to this subject, says diat the lands nearest to the Nile, which 
dining the innndalion were covered with wafer forty days, did not, in the nio^favourable 
seasons, yield more than ten for one ; and that those Lands w hich the water covered only 
five days, seldom gave more dian four for one. This, however, is probably owing to 
their present neglected state. 

1.5. Of the animal or vei'cfable products of Egyptian agriculture very little is known. 
The ox seems to have been die chief animal of labour from the earliest period ; and rice , 
at all times the principal grain in cultivation. By a painting 
discovered in the ancient Elcthia { fig. 6.), it would apjicar tliat 
die operation of reaping was performed much in the same way 
as at present, the cars being cropped by a hook, and tlie jirin- 
cipal part of die straw left as stubble. Herodotus mentions 
that, in liis time, wlieat was not cultivated, and diat the brciul 
made from it was despised, and reckoned not fit to be c<ateii; 
beans were also held in abhorrence by the ancient inhabitants ; 
but it is highly proliabic, that in latter times, when dicy began 
to luive commerce, with other nations, they laid aside these and 
uthec prejudices, and cultivated what dicy found best suited to 
the foreign market. 

Id. Algriculture was, no doubt, the chief occupation of the Egyptians : and though Uiey 
are said to have held the profession of shepherd in abhorrence, yet it appears that Pharaoh 
not only had considerable flocks and herds in liis own possession, but was desirous of 
introducing any improvement which might be made in their management; for when Jacob, 
ill answer to liis qiiestiunK, told liiin that he and his family had been brought up to the 
c.ire of live slock from their youth, he expressed a wislisto Joseph to have a Jewish 
hniliirfor the superintendence of his grazing farm : “ If thou knowest any men of activity 
.among (hem, tlien make dicm rulers over iny cattle.” {Gen., xlvii. (J.) 

Skct. II. Of the Jgricultiire (f the Jews, and other Nations <f Antiquity. 

17. (ftha agriculture (f the nations contemporary with the^EgyjHians and Greeks nothing 
is distinctly known ; hut, assuming it n.smost probable tliat agriculture whs first brought 
into notice in Egypt,dt may be concluded tliat most otlicr countries, as well as Greece, 
would begin by imitating Ujc practices of that country. 

15. On the agriculture ,f the .lews, we find diere are various incidental remarks in the 
biMiks of the Old Testament. On tJie conquest of Canaan, it appears tliat thc.difl'crent 
trilies had their territory assigned tliein by lot; tliat it was equally divided among the 
heads of families, and hy'them and their posterity held by absolute right and impartial 
succession. Thus every fanfijy had originally tlic same extent of territory; but, as it 
became customary afterwards to borrow money on its security, and as some families 
became indolent»and were oliliged tej sell, and others extinct by death without issue, , 
landed estates soon varied in puinz ifT extent. In the time of Neheuiiah a fltniine 
occurred, on w'liich'account man*-liaa “ mortgaged tiieir lands, tJieir vineyards, and 
houses, that they might buy corn for tlieir sons and daughters; and to enable them to 
pay^lie king’s tribute.” {/fehem., v. 2.) Some were unable to redeem their lands odx^r- 
wise tluMi^by selling their cliildren as slgves, and tlicreby « bringing the sons and dau^> 
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ters of God into bond^e.” Boaz caine into three csfiites by |pheri(anci?> and also a 
wife, aflcr iniich curious ceremony. iv. 8—IS.) ' I4»ge ^stafjs, however, were 

i)ot approved of. l!>aia!i pronounces a curse on tiiose '** that’’joj^i '^i^ouse to house, that 
Lay field to field, till there be no place, that they ma '" be pkcM hlone in the midst.” 
While some portions of land ifear the towns wore V-udbsed,' tl>a ^^rcatcr part was iu 
common, or in alternate proprietorsliip anil uca«pa|ipn, as in ourreommon fields. ITiis 
appears both from the lows and-t^gulations laidRo^Jn bj^oscs,as to herds and flocks; 
and from the beautiful rtiral story of Ruth, who, to pro^re sustenance for herself and 
her widowed mother>in-law j^aomi, *' csSne and gleaned ^a.the field after the reaj)ers, 
and her hap was to light on a jBort of the Jield [lliat is, of t^^cpinmon field] belonging 
unto Boaz.” (RutA, ii. 3.) 

19. It would appear that every jrroprietor cidtimted his own lands, however extensive ; 
and that agriculture was held in high esteem even by their princes. The crown-lands 
in King David’s time, were managed by seven officers : one was over the storehouses, 
one over the york of the field and tillage of the ground, one over the vineyards and wine- 
cellars, one over the olive and oil-stores and sycamore (Rlcus fiycfiinorus/.inn.) plant¬ 
ations, one over the herds, one over the camels and asses, and one over the flocks. 

i l Chron., xxvii. 25.) King Uzziah “ built towers in tlie desert, ami digged many wells ; 
or l\p had much cattle both in the low country and in the plains; Imslmndincn also ami 
viiie-dressers in the mountains, and in Carmel, for he loved husbandry.” (2 Chron., xxvi. 
10.) Even private individuals cultivated to a great extent, and attended to the practical 
part of the business tliemselves. Elijidi found Elisha in the field, with twelve yoke of 
oxen before him, and himself with the twelfth. Job had five hundred yoke of oxen, and 
five hundreu Uie-asses, seven thousand sheep, and throe tliousand camels. Both assca 
and oxen were used in ploughing; for Moses forbade the Jews to yoke an ass with an 
ox, their step or progress being dilferent, and of course their labours unequal. 

20. Among the operations <y agriculture are mentioned watering by macliinery, plough¬ 
ing, digging, reaping, threshing, &c. “ Doth the ploughman ploughc all day to stiw ? 

dotli he open and break the clods of his ground ? When he hath made plain the face 
thereof, doth he not cast abroad the fitches, and scatter the cummin [Cuminum Cyminum 
l.inn-], and ci.st in the principal wheat, and the appointed barley, and the »ye, in their 
place?” (/ifliaA, x;;viii. 24,25.) The plough w-as probably a clumsy instrument, re¬ 
quiring the most vigilant attention from the ploiigliiuan ; for Luke (rh. iv. <;2.) uses the 
figure of a man at the plough looking back, as one of utter worthlessness. Covered tliresh- 
ing-tioors were iu use ; and, as appears Irom the case of IJoaz and Ruth, it was no 
uncommon tiling to sleep in tliem during the harvest. Corn was threshed in diflercnt ways. 

“ The fitclies,” says Isoiali, “ arc not lliicslicd with a threshing instrument, neither is a 
cart-w’heel turned about upon the cummin ; but tlic fitches are beaten out with a stall) 
and the cummin with a rod [flail]. Bread corn is bruised, because he will not ever be 
threshing it, nor break it with the wheel of bis cart, nor bruise it with his horse¬ 
men.”, (Cli. xxviii. 27, 28.) The bread corn here mentioned was probably the far of 
the Romans (maize, Zen Mays D.), which was commonly sejuirated by liaiid-rnills, or 
band-picking, or beating, as is still the case in Italy and other countries where this 
corn is grown. Corn was “ winnowed with the shovel and witli the fan.” {Id., xxx. 24.) 
Sieves were also in use, for Amos says, “ 1 will sift the house of Israel, os corn is sifted 
in a sieve” (Ch, ix. 9.); and Christ is re¬ 
presented by St. Luke as saying, “ Simon, 

Simon, Satan hath desired to have you, that 
he may sift you as wheat.” Isaiah men¬ 
tions (vii. 25.) the “ digging of - hills with the 
mattock to which implement the original 
pick {fig. 2.) would gradually arrive, first, 
by liaving the head put on ait right angles, 
and pointed {fig. 7. a); next, by having it 
flattcnctl, sharpened, anti shwl with iron {b c) ; 
and lastly, by forming the head entirely of 
metal, aqd forked {d), such probably as we sec i. in use in Judea, and the land of Canaan, 
at the present day. 

21. Vineyards were planted on rising grounds, fenced ruund,stlic soil well prepaled, and 
a vintage-house and watcli-tower built in a central situatfi^n {Isaiah, v. 2.), as is still 
^onc in European I'urkcy and Italy. Muses gives directions to the Jew’s for culti- 
. vating the vine and other fruit trees ; tlie three li'st years after planting, the fruit is not 
to bevaten ; the fourth it is to be given to tliel.o^; and it is not till the fifth year 
tliat tliey are “ to eat of die fruit thereof.” {Lmdc.,,x\x. 25.) THe intentiou of Uiese 
precepts was, to prevent the trees from being exhausted by betuing, before they had 
.u.guired sulficlent strength and establishment in'thc soiL ■ » 

22. Of other agricultural operations uad customij, it may be ubseived widi Df. Brown, 
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(Antiq. of the Jews, yol. ii. part'xii. sect. 3, 6.) that they difTered very little from the 
existing practices i-a san^e;^iflitrie$, as described by modern travellers. ' 

23. T/te agxicidtimd thr Jews was the s^rae as among die Egyptians; com, 

wine, oil, fruits, milk, hdney, suMn.^and eattle, but, not swine. The camel then, as now, 
Was tlie bea^t of burdun and lolfg Jdufneys (^, 8.); aiM the horse, the animal of war and 



luxury. Tlie fruit of the sycainorc-tig was abundant, and in general use; and grapes 
attained an astonisliing size, both of besry and bunch; tlie melon and gourd tribes were 
» cbinmon. Tlie returns of com were in geneml good; but as neither public stores, nor 
com monopolisers, seem to have existed, dearths, and dieir attendant miseries, happened 
occasionally. A number of tliese are mentioned in Scripture, and some of extraordinary 
severity. • 

> . 

Sect. III. Of the Agriculture of the Greeks. • , 

24. The Aborigirial Greeks, or Pelasgi, were civilised by ciMonies from Egypt, and 

rcccivetl from th.it country their agriculture, in common with other arts and customs. 
Some of the ancient Greeks pretend that tlie culture of com was taught them by 
Geres ; but Herodotus, and most of the ancients, concur in considering tliis? divinity as 
the same with the Egyptian Isis. Tlierc is no particular evidence that the Greeks were 
much attached to, or greatly improved, agriculture ; though Homer gives us a picture of 
old King Laertes, divested of wealth, power, and grandeur, and living hap]>y on a little 
farm, tlie fields of which were well cultivated. lib. xxiv.) On another occa¬ 

sion, he represents a king standing amongst the reapers, and git ing tlicm directions by 
pointing with his sceptre. {U>LL, v..';50.) Xenophon higlily commciids the art; but ' 
the practical instances he refers to, a.s examples, are of Persian kings. . 

25. ir/ial we know (f the agin iilture of Greece is cJiietly derived .from the poem of 
Hesiod, entitled Uorhs and JJays. Some incidental remarks on the subject may be 
found in the ttritings of lleroiiotus, Xenophon, Theophrastus, and otliers. Varro, a 
lloman, writing in the century preceding the conuncnccinent of our a;ra, infonns us, 
that there were more than fifty authors, who might at that time be consulted on the 
subject of agriculture, all of whom were ancient Greeks, cxcejit Mago tlie Carthaginian. 
Among them he includes Democritus, Xcnoiihon, Aristotle, Theophrastus, and Hesiod. 
TJic works of the other writers he enumerates have been lost; and indeed all that remain 
of Democritus are only a few extracts preserved in the Geoponika, an agricultural treatise 
puhlislicd at Constantinuplc by the Greeks of the fourth or fiftli centuries of our acra. 
Xenophon, Aristotle, Homer, and others, touch on our subject hut very sh'ghtly. 
Xenophon, .liter his b.inishment to Scilhis, is said to have spent his time in literary pur¬ 
suits, and in improiing and decorating his estate ; he wrote a treatise expressly on rural 
and domestic atlliirs, the third hook of which is devoted to agriculture, entitled tEcono- 
wuy.s', ill the form of a dialogue, and he is even said to have given lessons on the subject.' 
Of his treatise, Hartc {^Essuys, \i. 201.) says, “ 1 take it to bo one of the plainest and 
most sensible perfonnanccs amongst the writings of the ancients.” Theophrastus, a 
disciple of Aristotle, wrote on natural liistorj', and his liistory of plants possesses an 
.isionishing degree of merit, for the age in vvhicli it was written. He is justly consideri>d 
the father of botany, and his work contains some curious obseiTations on soils and 
manures, aim on various parts of agriculture and gardening. 

2(). Hut the writings if Hesiod arc the chuf resource for details as to Grecian agri- 
cullure. This authon flourished in the tenth century B.‘C., and was therefore contem.r 
pomry with Homer. He lived at Askra, ii village at the foot of Mount Helicon, in 
Ihcotin. There he kept a flock, anil cultivated n soil which he describes as “ Iwtd in 
winter, bard in summer, and never good,” probably a still’ clay. As a poet who had 
written on various subjects, Hesiod was held in gn'iit veneration; and Aristotle states, 
that wlu'n the 'niesprotiaiA dcstroywl the viHage of Askra, and tlie Orcliomeiiinns re¬ 
ceived the fugitives who csca]fbd, die oracle ordered tliem to send for tlie rem.iins of the 
poet who hud given celclirity to the place. ^ 

27. The Uforkt, wliich cqnstitiite Ahc first parts of liis Poem, are not merely • 
details of .igriciiltural labours, but comprise directions for the whole business of family 
economy in the comltry. 'I’lic povm sots out by describing the state of ihe worhl, past 
.and present, tor the purpose of cxemplifving the condition of human natniv. This con- 
diticti ent'iils on man the jiwc.ssity of exertion to preserve tlie goods of life, and leavgs 
him no allsrnative juit honest industry pr unjust violence ; of wliich tlie gootl and evil 
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consequence^ are respectively illustrated Dissension and emulation nre represented as 
t 1 ^'o principles actively at work ; much is said of the comi|>tion juhges, and the evils 
of litigation; contentment is apostrophised as the true secret of happiness; virtue and 
industry strongly recommended, 'llie poet new proceeds to describe the prognostics of 
the'seasons of agricultural laboiur, and gives direction^'‘'for providing a house, wife, slaves, 
and two steers; how and when to cut dott’n timber j to construct carts and ploughs, and 
nuiko clones and shoes; when to sow, reap, dress die vihe, and make wine. He then 
treats of navigation, and gives cautious against risking every tiling in one voyage : he 
describes tiie fit seasons for the coasting trade, and advises taking great care of the 
vessel at such time as slie is not in use, and lianging up the rudder and other tackle in 
the smoke of tiie chimney. He concludes the Works with some desultory precepts of 
religion, personal propriety, and decorum; and enjoins some curious sujierstitious ob¬ 
servances relative to faiuily matters. The J)at/s contain a di>isionof the lunar month 
into holy, auspicious, and inauspicious, mixed and intermcdiaiy days, the latter bein^ 
such Os are entitled to no ]>nrticular observance. 

28. Proper!// in land, among the Greeks, seems to have been absolute in the owner, or 
• w'hat wc ^vould term freehold. The manner of inheritance seems to have been that of 
gavelkind; the sons dividing tiic patrimony in equal portions. One of Solon’s laws 
forliode (Iiat men should purchase as much land as they dc-'red. An estate containing 
water, either in springs or otherwise, was Jiighly valued, especially in Attica; ami there 
a law existed relatkig to tlic depth of wells; tlic distance tJioy w ere to i/c dug from other 
men’s grounds; what was to bo done when no water was foiiiul; and other matters to 
prevent contentions as to water. Lands were enclosed, probably with a ring-fence, or 
boiindary'-ihark ; or, most likely, tiie enclosed lands were such as surrounded the vil¬ 
lages, and were inconstant cultivation; the great breadth of country being, it may be 
presumed, in common pasture. Solon decrees, that “ he who diji^ a ditch, or makes a 
trench, nigh another’s land, shall leave so much distance from his neighbour, ns the ditch 
or trench is deep. If any one makes a hedge near his neighbour’s ground, let him not 
pass his neighbour’s landmark : if he builds a wall, he is to leave one foot between hini 
and his neighbour; if a house, two feet. A man buililing a bouse in his field, must place 
it a bowshot from his neighboui’s.” (^Poller's Antiq.) 

29. The surface t/f Greece w.is, and is, irregular and liilly, with rich \alcs, and some 
rocky places and mountains ; the soil is various; clayey in some places, but most geno- 
ruliy liglit and sandy, on a calcareous subsoil. 

30. ’The operations of aiUnre, as appears by Hesiod, required to be ada|)ted to tiie 
season : summer fallows were in use, and the ground received three ploughing^, one in 
autumn, another in spring, and a third immediately before sowing the seed. iMaiiures 
were applied : in Homer, an old king is found manuring his fields with his own hands ; 
ami the invention of manures is ascribed by Pliny to the Grt>ci:in king Augeas. 'J'lie- 
ophrastus enumerates six dilFerent species of manures ; and adtls, that a mixture of soils 
produces the same eflccts as manure, flay, he says, should be mixed with saml, and 
sand with <-lay. The seed was sown by hand, and covered with urake. Corn was reaped 
with a sickle; bound in sheaves; c.artcd to a well-prepared thie'.Jiiug-floor, in an aiiy 
situation, where it might be tlireslicd and funned by tiie wind, as is still practised in 
modem Greece, Italy, and other countries of the Continent. Afterwaids it was laid uji 
in bins, chests, or granaries, and taken out as wanted by the family, to be poimdeii in 
mortars or quern-mills, into meal, lliorns and other plants for hedges were procured 
from the woods, as we find from a p.assage in Homer, in whicli he represents Ulysses as 
finding Laertes digging and preparing to plant a row of quicksets. {Oih/ss., Hh. xxiv.) 

31. 3’Ae-im/z/cmcn/s enumerated by Hesiod are, a plough, of which he recomnieiids 
twti to be provided in case of accident; anti a cart ten s]jans (seven feet six inches) 
in width witli two low wjiefls. nie plough consisted of three parts; tiie shaie-beam, 
the draught-pole, and tlic plough-tail. The share-beam is to be made of oak, and the 
other parts of elm or bay: tliey are to 
be joined finnly with nails. Antiquarians 
are not agreed as to tlie>exact form of 

."'this implement. Gouguet conjectures 
it may not Itavc been unlike one still 
in use in the same countries, and in the 
south of France; otlicrs, with greater 

4 ^rnba|jility, refer to the mure simple 
plough still in uScin Magna Groicia and 
Sicil^ ( fi/r, 9 ,), originally Greek colon ion. 

'Ilic rake, sickle, and ox-goad sue men¬ 
tioned ; but nothing said of their construction, sir of spadi's or other manual ini|ilemciits. 

, 32. Thehcastsrf labour mentioned are oxen ami nudes; the {'inner wore more coinrtioii; 
and it would appear, frsmi a passage in Homer (Jl., lib. xiii, v. 70-1.), were ysived by the 
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horns. Oxen of* four years and .a half old, are recommended to be purchased, as most 
serviceable. In v^intojc, both oxen and mules were fed under cover, on hay and straw, 
mast, and llic leaver of vines and various trees. 

33. J'he most dedrahk age for a plosigkman is forty. He must be well fed, go naked 
hi summer, rise and’go to work very early, and have a sort of annual feast, proffer tost, 
good food, and clothing consisting of coats of kid skins, worsted socks, and lialf boots of 
ox hides in winter, lie must not let his eye wander abotit wliile at tlie plough^ but cut a 
striught furrow; nor be nijsent in mind when sowing tlic seed, lest he sow the same furrow 
twice. The vine is to be pruned and stalked in Hue season; the vintage made in line 
weather, and the grapes left a few days to dry, and Uien carried to the press. 

:}4. The products of Grecian agriculture were, tlie grains and legumes at present in 
cultivation, with tlie vine, fig, olive, apple, dale, and other fruits ; the live stock con¬ 
sisted of sheep, goats, swine, cattle, mules, asscs, and horses. It docs not appear that 
artificial grasses or herliagc plants were in use; but recourse was had, in times of scarcity, 
to the mistletoe and the cytisus: what plant is meant by the latter dcsigyiation is not 
agreed on; some consider it the Medicago arbdrea /,., and others the common lucerne. 
Hay was, in all probability, obtained from the meadows and pastures, which were uscil; 
in common; flax, and probably henip, were grow'ii. Wood for fuel, and timber for 
construction, were obtained from the natural forests, which, in Solon’s time, abou udeihw'iUi 
wolves. Nothing is said of the olive or tig by Hesiod ; but {hey were cultivated in the 
fields for oil and food, as well jis the vine for wdne. One of Solon’s law-s directs tiiatulive 
and fig trees must be jdanted nine feet from a neiglibour's ground, on account of their 
spreatling roots; other trees might be planted within five feet. 

In Ilc'^iod's time almost eveiy cili-j’n mis a husbandman, and had a portion of land 
which he cultivated himself, w'ith the aid of his family, and perhaps of one or two slaves ; 
and tlie produce, whether H>r food or clothing, appears to have been manufactured at 
home. 'I’hc progress of society would, no doubt, introduce the usual division of lalxnir 
and of arts; and commercial cultivators, or such as raised produce for the purjxwc of 
exchange, would in consequence arise ; but when this state of tilings occurred, and to , 
what extent it was carried at the time Greece became a Roman province (B. C. lOO), 
the ancient w’riters allbrd us no means of ascertaining. 

Sfct. I (f the Agriculture if the Persians, Carlhagiinans, and other Nations of Antiquity. 

:5(J. Of the agriculture rf the other civilised and stationary/ nations of tliis period, scarcely 
any thing is known. According to Herodotus, the soil of liabj/lon w-as rich, well cul¬ 
tivated, and yielded tw'o or three hundred for one. Xenophon, in his book of tPeo- 
vomics, bestows due' encomiums on a Persian king, who examined, with lift own eyes, 
the state of agiiciilturc throughout his dominions; and in all such excursions, as 
(a'casioii rcquiied, bountifully lewarded the industrious, and severely discountenanced 
the slothful. In nnotlicr place he observes, tli.st when Cyrus distributed premiums with 
his own hand to diligent cultivators, it was his custom to say, “ My friends, 1 have a like 
title with yourselves to the same honours and remuneration fiom the public ; I give you 
no more than 1 have doiorved in iny own person; having made the selfsame attempts 
with equal diligence and success.'’ (t/vcfinaw., c. iv. sect. l(j.) The same author clso- 
vv here remarks, that a truly great prince ought to hold the arts of vv ar and agriculture in 
the highest esteem ; for by such means he will be enablctl to cultivate his territories 
cllectually, and protect them when cultivated. (^Jfarte's Essays, p. 19.) 

.'J7. I'hn-nicia, a country of Asia, at the c:ist of the Meiliterranean, has die reputation 
of having been cultivated at an early peri<Hl, and of having colonised and introduced 
agriculture at Carthage, Marseilles, and other places. 'llie Phasucians ore said to 
have been tlw? original occupiers of flic ailjoining country of Canaan ; and when driven , 
out by the .lews, to have settled in Tyre and Sidon (now Sur and Saidii), in the fifteenth 
centiirv' B. C. They were iintiinslly iiidustrioiis ; and tlieir mnnufactiires acquired siicha 
superiority over tlios^ of other nations, tliat, among the ancients, whatever was elegant, 
great, or pleasing, eitlie'" in apparel or domestic utensils, vvas called Sidoiiian; but of their 
agriculture it can only be conjectured that it was Egyptian, its far as local circumstances 
would jicnnit. 

98. The repuMic of Carthage included .Spain, Sicily, and Sivrdinia, and flourished for 
upwards of seven Ceiitui?esj|previous to the second century B. C. Agriculture was 
priu list'd at an early' pcrhul in Sicily ; and, according to some, Greece received that art 
from this island. It must luivc been also considcnibly advanced in S(iiun, and in tlr* 
Carthaginian toivitory, since’they luiflliooks on the subject. In 1-17 B. C., when Car-* 
thage was tlcstroyed by Scipio, and tl'J contents of the libraries were given in presftits to 
the princes, allies of the Romans', the senate only reserved tlie twenty-eight books on 
agriculture of the Carthuginian gencrql Magon, which Dccius Syllniuis wa.s directed to 
tniiMate, and of which tJie Romans pix-serveil, for a long time, tlie original and tlie 
IruiisKiticfii. (/i’nqyf. N'^thotlique, iwt. .Agriculture.) 
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39. llalift and a /mrl the south of France, would probably be partially cultivated, 

from tlie intfuence of tlic CarthEkginians in Sicily and Marseilles; - but the north of 
France, and tli« rest of Europe, appear to have been chiefly, if not entirely, in a wild 
state, and the scene of the pastoral and hunting) einployntents of the nomadic nations, 
tl>e Kelts or Celts, tlie Goths, and tlie Slaves. < 

40. The Indian and Chinese nations appetu to lie of equal antiquity with the Egyptians. 
Joseph de Guignes, an eminent French Oriental scholar, who died in the first year of 
the present century, has written a memoir (in 1759, 12mo), to prove that the Chinese 
wore a colony from Egypt ; and M, de Guignes, a French resident in China, who pub- 
lislied at Paris a Cliinese dictionary in 1813, is of the same opinion, nie liistorics of 
Uie Oriental nations, however, are not yet sufficiently developed from tlie original sources, 
to enable.us to avail ourselves of the information they may contain, us to the agriculture 
of so remote a period as that now under consideration. 

41. With respect to //<c .r/iiicricaii nations, during this period, there are no facts oij 
record to prqfje either their existence or tlieir civilisation, though Bishop lluet and the 
Abbe Clavigero think that they also are descendants of Noiili, who, while in a nomadic 
^atc, arrived in the western world, tlirough the northern parts of die eastern condnent. 


Chap. II. 

HLitory (tf Agrictdlitre anion" the Homans, o-r from the Second Century I). C. to the Fifth 

Century if our JEra> 

. 42. "We have now arrived at a period of our history where certainty supplies the place 

of coiijectiirc, and vvhith may be considered as not only entertaining but instructive, 
llie attention of the Romans to agriculture is well known, llic greatest men amongst 
them ap])1icd themselves to tlie study and practice of if, not only in the first ages of the 
state, but after they had carried their amis into every cuuiitiy of Eumpe, and into many 
couhtries of Asia and Africa. .Some of their most learneil men and one of their greatest 
poets wrote on it; and all were attaclied to the tilings of the country. Varro, speaking 
of the farms of C. Tremellius Scrota, says, “ they are to many, on account of their 
culture, a more agreeable spectacle than the royally ornamented edifices of others.” 
(Tar. de Ji. R., lib. i. cap. 2.) In ancient times, Pliny observes, the lamls were culti¬ 
vated hy the hands even of generals, and the earth delighted to be ploughed witli a share 
adorned with laurels, and by a ploughman who had been lionoiircd with a triumph. (A'«r. 
Hist,, lib. xviii. c. 3.) Hie Romans spread their arts with their conquests; and their 
agriculture liecaine tliat of all Europe at an early period of our a‘ra. 

43. The sources from winch ire hare drawn our iiiformatioii being first related, wc 
shall review, in succession, the proprietorship, occupancy, soil, culture, and produce of 
Ruiiian agriculture. 

Sect. I. Of the Roman Agricultural Writers. 

44. The Roman authors on agriculture, whose w'orks have ro.'iclied the present age, 
are Cato, Varro, Virgil, Columella, Pliny, and I'alladius; there were many more, 
wiiose writings arc lost. Tlic compilation of Constantine Poligonat, or, ns otlicrs 
consider, of Cassius Bassos, entitled Geoponika, already niciitionod (18.), if) also to be 
considered as a ■Rumnn production, though puhlislied in tJic Greek language at Constan¬ 
tinople, after the removal thither of the seat of government. 

4.5. M. Porcius Calo, called the Censrir, and tlie father of the Roman rustic writers, 
lived in tlie seventh century of the republic, and tlied at an extreme ohl age, B. C. 150. 
He recommended bhnself, at the age of sevs teen, by his valour in a battle against 
Amiibal; and aftenvartls rose to all the honours of the state. He ]>urliciilariy distinguished 
himself <us a censor, by bis impartiality and opposition to all lyjxury and dissijiation ; and 
was remarkably strict in bis morals. He wrote severalftworks, of which only some 
fragments remain, under the titles of Drigines and J)e Re Riistica, The latter is the 
ISldcst Roman work on agriculture : it is muck mutilated, and more curious for the 
accoi^t it contains of Roman customs and sacifiecs, than valuable* for its gcorgicul 
information. * 

46. M. Tercntlus rarro died B. C. 28, in the 8Kth year of his ago. He was a learned 
writer, a distinguished soldier botli by seaand land, and a consul. lie was a grammipian, 
a filiiloboplier, a historian, sind an astronomer ; and is thought tb have w’ritten fiv-e hundred 
vulicnics on ditivrent sulijeets, all of wjiich iu-c“ lost, except his treatise Re Rvstiea. 
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This is a complete system of directions in three books, on the times proper for, and the 
ditferent kinds of,^r8) labour; it treats also of lire stock, and of the villa and offices. 
As Varro was for some time lieutenant-general in. Spain and Africa, and afterwards 
retired and cultivated liis own estate in Italy, his experience and observation must have 
fteen very considerab^. 

47. Publius VirgUius Maro, called the prince of the Latin poets, was born at a village 
near Mantua in Lombardy about 70 B. C., and died B. C. 19, aged 51. He culti¬ 
vated his own estate till he was tliirty years old, and spent the rest of his life chiefly at 
the court of Augustus. His works are tlte liinnlics, Georgies, and uEneul. 'fhe 

, Georgia is to be considered as a poetical compendium of agriculture, taken from the 
Greek and Homan writers tlien extant, but especially fiom Varro. 

48. Luc. Jun. Moderatus Colvmella was a native of Cades, now Cadiz, in Spain, 
but passed most of his time in Italy. Tlie tirne of liis birdi and death are not known, 
but he is supposed to have lived under Claudius in the first century. His work De 

' iie HvsHca, in twelve books, of which the tentli is still extant, was a complQle treatise on 
rural affiurs, including field operations, timber trees, and gardens. 

49. C. Plinius Serundus, sumamed the elder, was born at Verona in Ix>mbardy, and, 
suffocated at the destruction of Pompeii in liis 56th ye.ar, A.D. 79., He was of a noble 
family ; distinguished liimsclf in the field and in the fleet; was governor of Spain and 
was a great naturalist, and an extensive writer. Of the works wliich he composed none are 
extant l>ut liis Nahirnl Bistort/ in thirty-seven books; a work Aill of the erudition of the 
time, accompanied with much erroneous, useless, and frivolous matter. It treats of the 
stars and the heavens, of wind, rain, hail, ininoraLs, trees, flowers, and plants ; gives an 
account of all living animals ; a geographical description of every place on the globe; 
and a history of commerce and navigation, and of every art and science, with their rise, 
prugicss, and several iinproveinents. His work may be considered as a compendium of 
all preceding writers on these subjects, with considcralile additions from his personal 
experience and observation. 

•TO. Rutilius Taurus Einilianus Palladius is by some supposed to have lived under , 
Antoninus Pius, in the second century, though others place him in Uie fourth. His 
work J)e lie Rustica is a poem in fourteen books, and is little more tliaii a' compendium 
of those works which preceded it on Uic same subject. The editor of tlie article Agri- 
cidture, in tlie Bnn/clojn!die M^thoiliqve, says it is too dull to be read as a poem, and too 
concise to be useful as a didactic work. 

51. niese works have been rendered accessible to all by tramlations; and a judicious 
and instniclii'e tieatise composed from them, by Adam Dickson, a Scotch clergyman, was 
published in 1788, under the title of The Husbandrt/ of the Ancients. Tu this latter 
work we arc indebted for Uie greater part of what we have to submit on Homan 
agriculture. 

.52. The Roman authors, ns Rozier has observed (Diet, de VAgr,, art. Bid.), do not 
enable us to trace the rise and progress of agriculture, cither in Italy or in any other country 
under their dominion. ^Vhat they contain is a picture of their rural economy in its 
most perfect state, delivered in precepts, generally founded on experience, though some¬ 
times on superstition ; never, however, on theory or hypothesis. For, as the Rev. Adam 
Dickson states, “ instead of schemes produced by a lively imagination, which we receive 
but too frequently from authors of genius unacquainted with the practice of agriculture, 
we have gixid reason to believe that they deliver, in their writings, a genuine account of 
the most approved practices; practices, too, the goodness of which they had tiiemselvcs 
experienced.” {Busb. of the Anc., p. 16.) He atids, that if in the knowledge of the 
theory of agriculture, the Roman cultivators arc inferior to our modern improvers; yet in 
attention to ^circumstances and exactness of execution, and in econoniictd management, 
they are greatly superior. 

Sr.cT. II. Of the Proprietorshqt, Occufianey, and General Management of Landed Projierty 

atnong the Romans. 

53. The Roman nation originated from a enmpani/ of rabbets and runaway slates, w-ho 
placed themselves under tlicir lender Romulus. 'ITiis chief having conquered, a small 
part of Italy divided the land among bis followers, and by what is called tlie Agrarian 
Law, allow'od 2 jiigera or 4 j acre to every citizen. A ftcr the expulsion of the kings in the 
t)tb century B. C., 7 yoke, A .‘If acres were allotted. Hie custom of distributing tlie 
conquered lands, by giving 7 jugcra to every citizen, continued to be observed in latter^ 
times; but when each soldier bad rweived his siiarc, the remainder*was sold in lots , 
of various sizes, even to 50 jugera ; aw no person was prevented from acquiring as'large 
a httulcti estate as he could, till a law passed by Stolo, the second plebeian consul, B. €X 
377, that no one should possess more than 500 jugera. Hus law appears to have remained 
in force during the greafej period of thi Roman power. Whatever might be tlie size^of 
tlie estatcji it was held by the proprietoi; os an absolute right, without acknowledgment to 
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any superior power; and passed to Ids successors, agreeably to tcstamcitt, if he made one; 
or if not, by common law to his nearest relations. 4 . 

54. In the first ages cf the commmiwealth, the lands were occupied and cultivated iby 
the proprietors themselves and as this, state of things cuuduued for four or five centuries, 
it Was probably the chief cause of tlie agricultural Aninencu of tiie Romans. When'a 
pei'son has only a .small portion of land assigned to Idin, and tlie maintenance of his 
family depends entirely upon its productions, it is natural to suppose that the culture 
of it employs his whole attention. A person who has been accustomed to regular and 
systematic luibits of action, such as those of a military life, nill naturally cany those 
haliits into whatever he undertakes. Hence, it is probable, a degice of industrious appli- 
ciition, exactness, and order in performing operations, iji a .soldicr-agricultuiisl, wluch 
would not be displayed by men who had never been trained to any regular habits of 
action. The observation of Fliny coniiims this supposition : he asserts that the Konmii 
citizens, in early times, “ ploughed their fields with the same diligence that they pitched 
their camps^ and sowed dieir corn with the same care that they formed their armies ' 
for battle.” (Aft/. Jlisl,, lib. xviii. c. 3.) Corn, ho stiys, was tlten both abundant and 

. cheap. 

55. Afterwards, when Rome extended her conquests, and acquired large territories, 
rich, individuals purchased large estates; the culture of these fell into ditlereut hands, 
arid was carried on by bailills and fanners much in the same wa; as in modern times. 
Columelhi infonns us that it was so in his time, staling, that “ li.e men employed 
in agiicnlfurc are cither farmers or servants; the last being divided into free servants 
and slavc.s.” (Co/., lib. i. cap, 7.) It w'as a coimnon practice to cultivate land by slaves 
during the time of tlie elder Pliny; but his neplicw and successor let his estates to 
farmei-s. 


5(5. In the time qf Cato the Censor, the author of The Ihishtinihy of the Anctmts obcerves, though tlie 
otHTdtions of .-li^ricultiiro npre gciipr.i11y |>eTfoiincd liy servants, >et the great men amnng the Itumana 
continuixl to gne particular attention to it, studied its iiniiroveinent, and were 1 cry careful and cx.iet 
in the management of all their euimtry aOairs This appears from tht' direttmns given them l.y tins 
most attentive funner. Those great men had Ixitb houses in ton 11 , and eillas in tlieiniintry ; and, ns they 
resided frcipieiitlv in toun, the management of their coiintrj aitairs w.is lonimitted to a hailili or over¬ 
seer Now their attciition to the cuitiire of their hinds and to every other bMiirli ol hushandry, .ippe.irs, 
from the directions gneii tiicm how to heliave upon their arrival from the lity at their villas. “ Alter the 
landlurd,” savs C aro, ‘i has ronic to the villa, and performed Ins devotions, he ought that very day, if j’lw. 
sible, to go throiigli h's firm ; if not th.it day, at least the iie.xt AVhen he h.is eonsiilcrv'd in what 
manner his fields should be eiiltivated, w hat work "should be ilnin-, and w hat not, next day he ought to 
cal.' the baiiiir, .'ml cnijuire what of the work is done, mid wh.a rcmanis; whether the labouring is far 
enough adv,ui('cd (or the sca.s<iii, and whether the things th.it remain might li.ire been hiiislird , and 
what IS done .ibout the wine, eoni, and all other things V\ hen he h.i.s made himself .ir(tu.iinted with all 
the.se, he ought to take an account of ttic workmen and working d.ijs. II a .siiilieieiiey ol w urk docs not 
appe.ir, the bailifl" will .s.iy that he was very dihgint, hut that the sen jnt.s were not well; that (heic 
were violent stonns ; (hat the slaves had run away ; anil that they were rniploved 111 some iiuhlio work. 
When he has given these and many other excuses, call him again to the account of the work and the 
workmen. When there have lieen storms, enquire for how man> days, and ronsidtr what work might be 
done m rain; casks ought to hare been washed and mended, the villa cleaned, corn carried away, dung 
carried out, a dunghill made, seed cleaned, old ropes mended, new ones made, and the sen ant's clothes 
mended. On holidays, old tliU hes may have been scoured, a highway repaired, briars cut, the garden 
digged, meadows cleared from weeds, twigs bound up, thonis pulled, far (brcad-ci ni, ni.iize) iMiuiidcd, all 
things made clean. When the servants have been sick, the ordinary quantity of ine.it ought not to haic 
been given them. When he is fully s.itisKcd in all these things, ,in(I h.is given orders that the work that 
remains be finished, he should ins|>ect the bailifi's aecounts. Ins account of money, ol corn, fodder, w me, 
oil, what has been sold, wb.it cx.icted, what rcm.iina, what of this may lie sold, whether tturc is goid 
security for what is owing. He should inspect the things that rttmain, buy what is wanting (or the ver.r, 
and let out what is necessary to lie employed in thi.s manner. He should give orders coiiceming the 
works tie would have executed, and the things he is inclined to let out, and le.ivc his orders in writing. 
He should inspect his flocks, make ;i sale, sell the superfluous oil, wine, and corn ; if they are giving a 
proper price, sell the old oxen, the refUse of the cattle and sheep, wool, hides, the old earls, old irim tools, 
and old .ind diseased slaves. Whatever is superfluous he ought to sell; a farmer should be a seller, not a 
ljuyer.” {Cat , cap. il.) 

57. The landlord is thus suj^ioscd by Cato to he perfectly acquainted with every hind of 
work priyicr on his farm, and the seasons for [lerfonning it, and also to he a perfect jiidyre 
how much woik, both without and witirin door.s, oiiglit to be perfonned by any number of 
servants and cattle in a given time ; tlie knowledge of whidi is highly ipeful to a farmer, 
and what very few perfectly acquire. It may be observed, likewise, (hat the landlord 
is here supposed to enquire into all circumstances, with a rffinutencs.s of which Uicrc is 
scarcely even an actual former in this age who .ins any conception. 

58. Varro complains tlmt, in his time, the same attention to agriculture wa.s nut given 
as in former limes 5 that the great men resided too much wiiliin the vv.alls of the city, 
and employed theiicselvcs more in the theatre and cirem^ than in the corn fields and 
vineyards. (Var. de U, R., lib. i. praif.) 

59 . CW«wie//aa:oinplains that, in his time, agriculture vyas almost entirely neglected. 
Ilovwver, from the directions which he gives tollbe proprietors of land, it appears that 
tlwre were still a few who continued to jioy a rt^ard to it; for, after mentioning .some 
tilings, which he says, by tjic justice and care of the landlord, contribute much to im> 
prove his estate, be adds, “ But he should likew<se remember, when he relunw from tlie 
ciVy, immediately after paying bis devotions, if he has lime, if not, next day, view his 
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marches, inspect vveiy part of his farm, observe whether in Ids absci^ce any part 
of discipline or witchf^liicss has l)Cen disiienscd with ; and whether any vine, any olhur 
tree, or any fruits are missing. Then likewise he ought to review the cattle and servants, 
all tljo instruments of husbandry, and the household furniture. If he continue to do all 
these things for some .years he wiu' find a liabit of discipline established when he is oTd ; 
nnd at no age will he be so much impaired witli years as to be despised by his servants.” 
(6W., lib. i. cap. 9.) 

(10. ’rhe earlkst farmers among the Romans seem not to liave been upon tlje same 
footing as in liritoin. 'ilie stock on the farm belonged to the ^ndlord, and the farmer 
, received a certain proportion of die produce for his labour. Tlie farmer, who possessed 
a fann upon these terms, was called polilor or polintor, from his business, being the 
dresser of the land; and jKtrluarius, from his being in a kind of copartnership widi his 
landlord, and his receiving a part of th-: produce of the farm for his labour. Cato takes 
notice of Uiis kind of farmers only, and it is probable th.at there were no others in liis time. 
* The terms,” says he, upon which land ought to be let to a politor: in tl^ good land 
of Casinum and Venafrum, he receives the eighth basket; in the second kind of land he 
receives the seventh; in die tliird kind he receives die sixth. In diis last kind, when the 
groin is divided by die mudias, he receive, the fifth part; in the very best kind of land 
about Venafrum, when divided by die basket, he receives only the ninth. ...If the land¬ 
lord and polilor husk the far in common, the politor receives, the same projwrtion after 
as before; of barley and beans divided by the modius, he receives a fiflli.” (Cli, xl. 
xli.) The sni.'ill proportion of the protluce tliat the politor received, makes it evident 
lliut he was at no expen->e in cultivating the land, and that he received hisjiroportion 
clear of all deductions. 

61. The coloiii or farmers mentioned by Columella, seem to have paid rent for dieir 

farms in the same maimer as is done by the farmers in Biitain. The directions given by 
this author to landlords, concerning die mode of treating them, arc curious as well as 
important. A landlord, he says, “ ought to treat his tenants with gentleness, should show 
hini..elf not difficult to please, and be more vigorous in exacting ciiltuic than rent, because 
flu’s is less severe, and upon the whole more advantageous. For, nlierc a field is care¬ 
fully cultivated, it for the most part brings profit, never loss, except when assaulted by a 
storm or pillagers; and therefore the farmer cannot h.ive die assuranci! to ask any e.xsc of 
lus rent. Neither should the landlord be very tenacious of his right in every tiling to 
which the f;u-mer is bound, particularly .is to days of payment, and demanding the wood 
and other small things which he is obliged to, besides paying his rent, the care of wliicli 
is a greater trouble than expense to die rustics. Nor is every penalty in our power to 
be exacted, for our ancestors wore of opinion, that the rigour of the law is toe greatest 
oppression. On the other, the landlord ought not to he entirely negligent in diis matter; 
because it is certainly true, what Alpheus the usurer used to say, that good debts become 
bad ones, by being not colled for,” &c. (Co/., lib. i. cap. 7.) 

62. These directions are valuable even with reference to the present times; and they 
instruct us respecting the general management of landed property among the Romans, 
It appears dial the landlord w’as considered as understanding every thing respecting the 
husbandry of his estate himself; and that there was no agent, or intermediate person, 
between him and the fanner. The fanners paid rent for die use of dieir forms, and w ere 
bound to a parliciihir kind of culture, according to die conditions of their lease; but diey 
were [lerfectly free and independent of their landlords; so much so, ns soiiietiincs to 
enter into lawsuits widi them. On die whole, they seem to have been upon die some 
fiMiUiig os die farmers of Britain in modem times. 

Sect. III. Of the Surface, Soil, Climate, and other Agricultural Circumstances of Italy, 

(luring the Time of the Romans. 

Gil. The agriculture (f any country must Jiccessarily tale its character from the nature 
(f that country. 'JliC extent and manner of cultivating the soil, and the kind of plants 
cultivated, or animals re.srcdj^ust necessarily bo regulated by the surface of the soil, die 
natural productions, the climate, the artificud state, and the habits of die people. 

64. The climate tf Italy is regular, dry, clear, and considerably warmer than that of 
Bi itain. At die bottoms of die mountains, it is subject to severe storms of hail in 
summer, and snow in wintlr, which often do considerable damage; but those arc only 
accidental dismlvantages; ana in the rliampaign lands and gentle declivities, the vin^ 
the fig, and the olive, ripeiicd^ancicntly, as nOw, in open plantations, from one extremity, 
of Italy to the oth«r. 

G.b. The surface of Italy is very irr^ular. A ridge of lulls, and mountains ptlsscs 
tliroiigli its whole Idngdi, fumiing numerous valleys of difTerciit degrees of extent; 
some elevated and narrow, others* low and watered by a river, a stream, or by lakes. 
'Die immense plain of die constitutes a capital feature towards the north-east; d^ 
sandy plmui of Calajiria tow'ords the squdi; and die marshy plain of Terradno, and 
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■ the rocky coast of Genoa, towanls t!ie western shore. Columella anf Falladlus agree in 
stating, that the best situation for lands is, not so much on a Ic-.’cl as to make the water 
stagnate, nor so steep as to make k run oil' with violence ; nor so low os to be buried in 
the bottom of a valley, nor so exposed as to fbcl tl)^ violence of storms and heats; for 
in tlicse a mediocrity is always best: but champaign'lands exposed, and wliose decUvity 
ailbrds the rain a free passage; or a lull whese sides gently decline ^ or a valley not too 
iiiuci) confined, and into wliich the air has easy access; or a ihountain defended by a 
higher top, and thereby secured from the winds that are most pernicious, or, if high and 
nigged, at the same tgne covered witli trees and gross. (Col., bb. ii. cap. 2.; Pallad., 
lib. i. ca]i. 5.) llic situation of lands which Cato reckons the best, is at the foot of a 
mountain with a south exposure. Varro and Pliny concur in tliis opinion, ond the latter 
states (hat the best lands in Italy arc so situated. 

6G. Tl<e soil Italy Is ns varied as^tfte surface. About Genoa a yellow marly clay 
forms a base to scliistous cliffs and Iiilly slopes; a blue clay containing sulphur apd, 
alum on tl. ? west coast between Florence and Venice; volcanic earth about l^me and 
Naples; sand about Florence, and at the estuaries of most of the rivers; rich black 
; loam in the central parts of Tuscany ; and rich, deep, soft, moist earth, and mild marly 
clay, in Lonibardv.c Columella divides the soils of P'’ly into six kinds; fat and lean, 
fi:e«?and stiff} wet and dry: these mixed with one anotlier, he says, moke great varieties. 
In common wth adl the other writers, he prefers a free soil. 

67. The native productions of Italy, in an agricultural point of view, ere, timber on tlie 
mountains, pastures on the hill sides, and meadow or very luxuriant giass-lands in the 
alluvial pjnins. The rich, low, and yet dry lands do not produce a close pasture, but a 
rough heibage, unless they are covered with trees; the sandy soils produce little of any 
thing ; and die fens and marshes reeds and other coarse aquatics. Such were die pro¬ 
ductions of Italy antco«icnt to culture. 

68. The artificial state the country, in respect to agriculture, during the time of die 
Romans, seems to have differed less from its present state dian will be imagined. Hic 
cultivated lands were open, and enclosures only to be seen near die villas. These were 
of sinall size, and chiefly gardens and orchards, except in the case of parks for game, 
formed by the wealthy, which never were very numerous. With the cxcepdon of part 
of Tuscany and Lombardy, diis is still the case ; and the landscape, as Daniel Malthus 
has observed (Introd. to Girardin's Essay), which Pliny observes os iieen from his villas, 
does not appear to have been different two thousand ycaht ago, from what it is at tliis 
day. But the roads, canals, markets, and artificial water-courses for the irrigation bodi 
of arable and grass-lands, are Undoubtedly greatly increased since the time of die Ro¬ 
mans : though they also practised irrigation. 

69. 'The habits of a people take dieir rise, in a great degree, from the climate in whicli 
they live, and the native or cultivated productions with which the country abounds. As 
respects agriculture, it may be sufficient to mention, that die great lieat of the climate, by 
relaxing die frame, naturaHy produces indolence in. many, and leads to a life of plunder 
in some. Hence then, as now, the danger from diicves and robbers in that country; 
and licnce, also, the custom of performing field labours early in die morning, and in llio 
evening, and resting during die mid-day heat. Tlic general use of oil and wine os 
food and drink, and also of die fig as an article of nourishment, arc habits wliicli arise 
immediately from die circumstance of these articles being the artificial produce of the 
country; but are ultimately, like most other habits, to be referred to the climate, 

70. These hints respecting the natural and agricultural geography of Tidy, during die 
time of the Romans, arc confessedly too scanty to be of more use than to rccal to the 
reader’s recollection the information on the same subject with which his mind is already 
stored; and by this means to enable him to form a due estimate of die nature and merits 
of die agricultiu’o which we arc about to describe. 

Sect. IV. Of the Culture and Farm Management of “the Romans. 

71. The Roman authors arc much more cnjmus in describing farm culture and economy, 

than in relating the 'state of landed proper^v as to extent and propiictoohip. Their 
directions, being founded on experience, are in great part applicable at the present day. 
they are remarkable for their minuteness; but we can onN give a very brief compen¬ 
dium, beginning widi some account of die farm and diotvil^ or farmery, and taking in 
succession die servants;, beasts of labour, implements, operations, crops cultivated, animals 
reared, and profit produced. ' 

^ SuosxCT. I. Of the Choice of d ahd of the Villa w Ftsrmery. 

72. In the choice of a farm, Cato recommends o 'situation where there are plenty of 
artificers and good water ; which has a foMfied town in its neighbourhood ; is near die 
sia or a navigable river, or where the roads arc easy and goovl. (Cat., cap. 1.) Ti these 
re^isites Varro adds, a proper market for buying and selling, security from*Uiievra and 
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robbers, and tbe baundaries planted with usefbl trees. Tlie intetior of the was 
subdivided by encl^ur^, which were 6eldon> used but feu* tlieir gardens, and to form' 
porks in ^ yillas of the Wealthy. 

73.. iite soU preferred bj Columella and all the Roman authetfs is the fat end free, 
a> producing the greatest (tops, (Rid requiring the least culture‘v next,, fat stiip soli ; 
then stiff and lean soil, that con be watered; and, last of all, lean dry, soil. 

74. The state of ufarm preferred by Cato and some other writers is that.of pasture, 
meadoi*', and watereii grass-lands, os yielding produce at least expense; and lands under 
vines and olives, as producing the greatest profit according to tlie expense. Hie opinions 
of the' Roman, agriculturalists, however, seem to disagree on fife subject of m^ows, 

’apparently from confounding a profitable way of management, witli a capacity of yielding 
great profit with superior management, and none without. 

75. 77(0 word Villa oH^naUy denoted a Jitrm~ho^se and its apjmrtenances. In the first 
age of the commonw'ealth, Uicm were very plain and small, suitable to the plain manners 

•of tlie people, and adapted to tlic small size of their farms: but. When the ^oman^ had 
extendi their empire, when tliey liad become rich and luxurious, and particular persons 
were possessed of large landed estates, then tlie villas became large and magnificent. In 
the time of Valerius Maximus, there were villas that covered more ground than was iii 
the estates of some of the ancient' nobles. “ Now,” says he, “ those’think themselves 
very much Confined, whose houses arc not more exteasive tlian the fields of Cincinnatiis,'* 
(Val. Max^t lib. iv. cap. 4. sect. 7.) In tlie days of Cato, it is probable that they had 
begun to extend their villas considerably, which makes him give a caution to the proprie¬ 
tors of land not to be rash in building. He recommends to tliem to sow and plant in 
their youth, but not to build dll somewhat advanced in years. His w'ords ath remark, 
able; “ A landholder," says he, “ should apply himself to the planting of his fields early 
in liis youth; but he ought to think long ^forc he builds. He ought not to think 
about planting ; but he ought to do it. When he is about thirty-six years of age, he 
may build, provided his fields are planted,” (Ca^, cap, 3.) 

76. Men should plant in. their youth, and slot build till their fields ar^ planted; and even 
then ought “ not to be in a hurry, but take time to consider. It is best, according to the 
proverb, to profit By die folly Of others.” (Plin. Nat. Hist., lib. xviii. cap. 5.*) Hie rea¬ 
son why dicse authors recommend greater attention to planting than building is, that die 
labouring oxen in Italy, in die dme of the Romans, were fed, for several mondis in the 
year, with leaves and mast; and .the vine, the fig, die olive, and other trees, were cul¬ 
tivated for their fruit. 

77. SuUd in such a manner that your villa may not be too small for your farm, nor your 
farm too small for your mlla. (Cot., cap. 3.) Varro assigns proper reasons for this. “In 
not attending,” .says he, “ to the measure of the farm, many nave gone wrong. Sqiuc 
have made iho villa much smaller, and udicrs much larger tiian the farm required. One 
of diesc is contrary to a man’s interest^ and die other hurtful to (he produce of his lauds. 
For we bodi build and repair the larger.buildings at a greater expense chan is nectssiury; 
and, when the buildings arc less than what die raim inquires, the fruits are in danger of 
being-dcstroyed.” (Far. de R. R., lib. i. Cap. II.) Columella expresses himself to the 
same purpose, and mentions two persons in particular who liad fallen into each of .the 
extremes. “ I remcrolicr,” says he, “ dmt many have erred in this point, as dice^ most 
excellent men did, I.. Luctlllus and Q. ^aivota, one of whom built a villa mpeh larger,' 
and the other much loss than the farm required.” (Col., lib. i. cap. 4.) 

78l Pliiw, noticing the above remark qf Cato's, observes that Luctlllus had thereby, rendered hiigaclf 
liabte to the chastisement uf the censors, having less occasion to plough his lands than to clean his house. 

“ In this cose,” says he, “ to piougb less than to sweep, was a Ibuiidation for the chastisement of the 
censors." (/Tta. //tst., hb, xviii. cap 6L) *• 

79. Pnywrtlhn the csjiense of the building to the rent, or the profts arising from the 
farm. “ An edifice sliould be built according to the value of the farm and fortune of 
the master, wliich, iminqderately undertaken, it is commonly more difficult to su]>port 
than to build. The largeness of it Sliould be so estimated, that, if any diing sliall happen 
to destroy it, it may lie lebuilt by one, or at most by two years’ rqnt or profits of the farm 
in which it is placed.” (Pd/., lili. i. dt. 8.) ' , 

80. The position (f the vUla, and the situation of its different parts, are also noticed by 
some of these authors. “ Some art," says Pliny, “ is required in diis. C. Marius, of a 
very mean family, seven times dnsul, placed a villa in the lands of MTsenuni, with such 
skill in the contrivoneei that Sylla Felix said, that all others in this respect were blind, 
when compared to him." (Ph'n, Nat, Hid,', lib. xviii. cap. 7.) All of them advise diat 
it shall not be placed near a marsh, nor jnnnting a river. Pliny cites the authorityaof 
Homer for this. Varo sam, that such a rituafion is cold in winter and unhealdifril in 
summer; that, in such d place, there are inaii^ .small insec'ts which, though invisible, enter 
the bod^ at the mouth and nostrils, and occasion diseases. ( Var, de fi. R., lib. i. dt. 17.) 
Palladius gives reasons of the same kind. (Pa/,, lib. i. tit. 7.) Besides this, Varro * 
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directs, thnt, if possible, it shall bo placed at^tlm foot of u mountain ceveicd with woods, 
in such a manner as to be exjwsed to the most healthful winds, ryid ft> enjoy (he sun in 
winter and the sliade in summer. An cast exposure, he tliinks, is the best for this pur- 
pew, ( Far. de R. R., lib. i. cap. 12.) Pallad^us protx>scs tliat, for the same purpose, the 
villa shall front the south-east; that the pratorium, Ct master’s house, sliall be a little 
higher dian the rest of the villa, botli to secure the foundations, and to have a more agreeable 
prospect. {Pal., lib. i. tit. 8.) It is probable that both these authors have Italy particu- 
cularly in view. But Pliny extends his views further; for he says, that tlie villa in wann 
climates ought to front tlie north, in cold climates tlie soutlj, and in temperate cli¬ 
mates die east. (Plin. Nat. Hist., lib. xviii. cap. 7.) Columella is more particular than 
any of the other authors, botli in giving directions os to the situation of die villa, and 
giving reasons for the situation he recommends. {Col., lib. i. cap. 5.) 

81. The villa is dwided into three jmrts, the urhana, the rustica, ami the fructnaria. 
All the particulars of these. Columella says, ought to be properly placed with respect to 
each other. Tlie nrbana contained the apartments of tlie landlord; the rustica cort- 
tilncd the kitchen, the houses of die lalxiuring servants, the stables, piggeries, and poultry 
houses, ponds for water, dunghills, on wliich, says Varro, some persons place necessary 
conveniences for th** family. (§ xii.) Adjoining die villa rustica, in die residence of 
opulent Romans, were placed the aviary, apiary, a plac*' for dormice, a warren for hares 
and rabbits, a place for, snails, and a large enclosure or park of fifty acres or more for 
retaining live deer and wild beasts taken in the chase. Tho_/rMf/..'i) 7 rt contained the oil 
and wine cellars, the places for the oil and wine presses, die com-yorUs. bams, granaries, 
fctorc-housc.s, repositories for roots and fruits, &c. 

82. Botli Columella and Palladius give directions how all these parts should be situated 
and co7istrucled; but, though minute, they arc not so explicit as to enable any one to 
delineate tlieir ground plan. The same may be said as to the directions given by these 
author , and by Pliny {^'at. Hist., lib. xviii.), respeedng the laying out of the vill.i 
urbanl^ and the aiiartments for summer and winter, 'fhe subject of designing villas 
for the opulent belongs no doubt more to architecture than to agriculture; and therefore 
we sliail refer, for details, to tlic plans given by Castcl {Jig. 10.) and other modern authors, 
who have attempted to embody die descriptions of the ancient writers. 

S3. Castel’s ge)ieral an angement of a grand Roman villa and its environs, is as 
follows; — 
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84. It is remarkable that no di»’t'c/wus arc gi/VM as to the materials of which the villa 
should be built, 'fliese would, in all probability, depend on local circumstances; rammed 
e.irth, timber, brick burned or only dried in die sun, or stone, would be taken according 
to convenience. The rcniaiiis of villa.*; which have reached modem times, are ehieflv 
of hnck stuccoed over. Pliny mentions walls in .Africa and Spain, called formacii, the 
formation of which, by cramming the earth between two boards, exactly agrees widi the 
French mode of building mud walls, called cit pise. Ho also mentions walls of iinbumt 
brick, of mud, of turf, and frames filled up with bricks and mud. {Nat. Hist., lib. xxxv. 
cap. 14.) 


SuBSECT. 2. Of the Servants employed in Roman jdgrkulluzs. 

85. The in-n;ants employed m Homan agruraltnre were of two sorts, freemen end slaves. 
When tlie proprietor or farmer lived on the farm and -directed its culture, these were 
directly under his management; in odier c.xse3 there was a bailiff or overseer, to whom 
all the other servanU were subordinate. 'Uiis was the cine so etirly as Cato’s time, who 
is very, particular in liis directions resp'-cting the care a bailiff ought to take of the 
servants, the cattle, the labouring utensils, and in executing his ma.stcr’8 orders. 

The bailiff was generally a person who had received some education, and could 
write and keep accounts; and it was expectesi tJiat he Should be careful, apt to learn, 
and capable to execute his master’s orders with a proper attention to situations and 
circumstances. Columella, however, says tliattlie bailiff may do liis business very well, 
tRtugh he is illiterate.” Cornelius Celsus nays that “ such a bailitf will bring money to 
bis master oftener thira his book; because, being ignorant of lettew, he is tho less capable ^ 
to contrive accounts, and is afraid to trust anotlier, being conscious of fraud.” {Col., lib. i. 
cap. 8.) There are some other things mentioned by this author, witli respect to fhe 
tniiliff, (hat are very proper, and show pailicularly the attention of tlie Roiiiaiis.' « Ho 
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ought not," says he, “ to trade on his owij account, nor employ his master^ money in 
purchasing cattle ot an][ other goods; for this trading takes oil'his attention, and prevents 

10 



fiim from keeping square accounts wiUi his master. Hut when he is requiivd to settle 
tliciii, he shows his goods in the place of money. Tliis, above all, he should be careful 
of, not to think he knows any thing he docs not know; aiwl always to be ready to learn 
what he is ignorant of. , For as it is of great advantage to do a tiling well, so it is most 
hurtful to have it ill done. This one tlting holds true in all rustic w'ork, to do but once 
what the manner of culture requires ; because, when imprudence or negligence in work¬ 
ing is to l»c set to rights, the time for the work is already wasted; nor are the effects of 
the .-unendment such as to make up the lost labour, and balance the advantages tliat might 
have been gained by improving the season that is past." (CV., libi. cap. 8.) 

87. The qttaliiiea of the other tilla scruonts are represeiUctl by the smne author in this 
manner: “ The careful and industrious," says he, “should be appointed masters of the 
works; tJiese quality's are more necessary for tliis business U»an slaitUi^^ br strpigtli of 
body, for tliis service requires diligent cafe and iirt." Of the ploughifnm be sa^ * 

S8. fn the ploughman, though a degree oPgenius Is necessary, yet it is not enough. “ There iliould be 
Joined to it a harshness of voice and manner, to terrify the cattie; but he sliould temper strength witli 
clemency; bMOuse he ought to be,more tembie than cruel, that so the oxen may obey his romiqnnds, 
and continue the longer at tlicir ivork, not being spent, at tlic s-irae time, botli with the ferity 
labour and stripes. But what the ofliccs of mast^ of works and of ploughman are, 1 shall mention In 
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their proper pincca. It U miiRrient at prcieiit to obnciTo, that tallncts and strength arc of groat me in the 
one, and of very little in the ether; fur we ahouki make, a» I have said, the tallwt man a ploughman, 
both for the Te.igon I have already mentioned, and because there is no rustic t/ork by which a tall man is 
less fatigued Chan by ploughing; because, when emidoyed In this, walking almost upright, he may lean 
upon the handle of the plough." Of the common labouwr he says, " The common labourer may be of any 
siae, provided ho is able to endure fatigue." And of the vinc-^sscr, “ Vineyards do not require sucli 
taU men, provided they are thick and brawny; fur Ihis constitution of body k most proper for digging, 
pruning, and the other culture necessary for them. In this work diligence is less necessary than in the 
other works of husbandry j because the vinc.dtc8scr ought to perform his work in company and under 
the eye of a director. Commonly wicked men are of a quicker genius, which this kind of work requires; 
and, as it requires not only a stout servant, but one of an active contrivance, vineyards arc commonly 
cultivated by slaves in ch<uns." (Co/., lib i. cap 9.) Thus we see, that, among the Unmans, labourers were 
appointed Co the difTerent works of husbandry, according to their strength, size, and genius. 

89. With respect to the u>ages cf agricultural labour among the Itomas, very little benefit 
con be derived from knowing the absolute sum of money paid for any article, unless it 
can be compared with the price of other comratxiities. llic price of a slave in Cato’s 
time, was about 50/.; in the time of Columella it liad risen to 60/. ; or to the price of 
eight acres ^f good land. A good vine-dresser cost C67. ISr. 4d., and a good |>]oughina>i 
or labourer not less tlian 60/. Tlie interest of money at tliis time was (>7. per cent per 

; annum ; therefore, in stating tlie expense of farm labour, a slave must be rated at not less 
than 12/. per cent, ,as being a perishable commodity; so tliat one who cost 60/. would 
fall'to be efaarged^at die rate of 7/. 4.9. per annum, besid"’ his maintenance'and clothing. 
'I^liis may give some idea of the wages dial would be paid to a free servant who hired him¬ 
self by the year; of wliicli, however, there appears to have been i'.o great number, their 
wages not being stated. 

90. j-Ill the servants uvre maintained and clothed by the Jarnicr or jnropricior ; and as may 
be supposed, it was the interest of the latter that this should be done in a good and siifli- 
cient manner. Columella mentions what he calls an old maxim, concerning the bailiit'; 

That he should not eat but in die sight of all the servants, nor of any other diiiig but 
what was given for the rest.” He mentions the reason of this : “ For thus,” says he, 
“ shall he take care that both die bread be well baked, and the other things prepared in a 
wholesome manner.” (Co/., lib. i. cap. 8.) The same author mentions the treatment 
that masters ought to give their slaves : " & much the more attentive,” says he, “ ought 
the master fo be in his enquiry concerning this kind of servants, that they may not be 
injured in dieir dodies and other things afforded them, inasmuch as they arc subject to 
many, such as bailiffs, ma.stcrs of work.s, and gaolers; and the more they are liable to 
receive injuries, and the more they are hurt dirough cruelty or avarice, the more dicy are 
to be feared. Therefore a diligent master ought to enquire, both at dicm.sches, and 
likewise the free servants in whom he may put greater confidence, whcdier they receive 
the full of what is allowed them ; he himself ought likewise to try, by tasting the good¬ 
ness of the bread and drink, and examine their clothes, mittens, and shoes." (Cul., lib. i. 
cap. 8.) In anodier place, be says, “'fhat the bailiff sliould have the family diessed 
and clothetl rather usefully than nicely, and carefully fortified against the wind, cold, and 
rain ; all which they will bo secured from, by sleeved leathern coats, old ccnlones (thick 
patcha ork as bed-quilts) for defending their heads ; or cloaks with hoods. If the laliourers 
are clothed with tliese, no day is so stormy as to prevent them from working without dtairs. 
(Col., lih. i. cap. 8.) Cato likewise makes particular mention of the clothes of the slaves: 

“ 'Ihe vestments of the family,” says lie, “ a coat and a gown three feet and a half long 
should he given once in two years ; whenever you give a coat or a gown, first receive the 
old one ; of these make cenlones. Good slioc.s should be given once in two years.” (Cal.f 
cap. .59.) 

f)| Cato iiirurms us what quahte q/ l/rcnd and wine, and what other hinds qf meat, were einen to la¬ 
bourers. Of bread, he says, eai-h lalMHirer was niiowed at the rate of three pounds avoirdiipniis or of 
three pounds twelve ounces avuinlii|>n'i8 in the day, according to the severity of hts labour. “ During 
the winter,” says lie, " the baibflT shcild have four motlil of wheat each month, and dqring the summer 
four moiM and a half; and the housekeeper, nr the bailifT's wife, and the shepherd, should have three. 
During the winter, the slaves should have four pounds of bread each m the day; from the time that they 
begin to dig the vineyard, to the ripening of the figs, they should have five pounds each ; after which 
they should return again to four.” (Cat,, cap 06) To this bread, there was. a daily allowance of wine; 
during the three months that immediately followed the vintage, the servants drank a weak kind of wine 
called iora. The manner in which this liquor was made, is described both by Pliny and Columella; and 
from the description mven tw them, it may well lie supposed to be as good as the small beer given to 
servants in Britain. (Plin. Jfal. Hist, lib xiv. cay 10) It does not appear that the Roman slaves were 
much restricted in the quantity; (^to mentions no measure; he only says, that they have this to drink 
for three months after the vintage i he proceeds in this manner: " In the fourth month,'each should get 
a hemma of wine in the day, which is at the rate of two and a halPeoiq;// In the month; in the fifth, 
sixth, seventh, and eighth montha, each a seslary in the day, wHtch is five congd m the month ; in the 
ninth, tenth, and eleventh, each three hemitue in the day, which is an amphora in the month. More 
than (his, at the saturnalta and compUaita, to each man was given a congius The quantity of wine for 
each man in the year is eight quadrantali; however, as addition must be made according to the work in 
which the slaves are employed, it is not too much for cat-h of them'to drink ten qAadriintals in the year." 
This allowance of wine, it must be acknowletigcd, was not Inconsiderable, being at least seventy-four 
gallons in the year, or at an average 1*62 parts of a pint in the d.ay. 

92. licsiiles bread and wine, the slaves got rvlint lOas called jnilnientarium, which aii- 
..jswers to what in sonic parts of the country is called kitf^hen dripping or fdt, (I'liu. 
JVoy, fJist., lil). xviii. cap. 8.) For this purpose Cato recomtnciids the laying up as 
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piany fallen olivtfs as can be gathered; afterwards the early olives from which tlie sinolUat 
quantity of oil is (^{lettfed; at tile same time dbserving diat tlicse must be given sparingly, 
Uiat diey may last tlie longer. When tlie olives are finished, he desires salt fish and 
vinegar to be given, and besides, to each man a serttmus of oil in die month, and a 
modius of salt in tlieayear. (C’a^,*cap. 18.) Columella, for this purpose, directs apples, 
pears, and figs, to be laid up : he odds, if tliere is a great quantity of tliesc, the rustics 
arc secured in no small part of their meat during the winter, for they serve for dripping 
or fat. (6W., lib. xii. cap. 14.) 

Subsect. 3. Of the Beasts of Labour used by the Homans. 

9.3. The labouring cattle used by the Romans, as well eu by all the ancient nations, were 
chiefly the ox, die ass sometimes, the mule for burdens, and but very rarely the horse. 
'Hie horse, however, was reared; but almost exclusively for the saddle, tte chose, or 
^for war. 'llic respect for the ox which existed among the Egyptians, Jews, and Gre<d(s, 
was continued among the Romans, so iiiuch so diat Varro, and after him ^lumella and 
Pliny, adduce an instance of a man having been indicted and condemned, for killing one 
to please a boy who longed for a dish of tripe. 

94. The breeding, breaking, feeding, and working of the ox are v^y particularly treated 
of by the ancient audiors. * . 

95. Bulls, says Pallodius, *' should be tall, with huge members, of a middle age, rather young than old, 
of a stem countenance, small horns, a brawny and vast neck, and a confln^ bcUy.” (Pa/,lib. iv. 
sect. II.) 

‘.•fi The cows Columella “ most approves of, arc of a bill make, long, with very large belly, very broad 
forehead, eyes black .md 0 |>cn, horns graceful, sn)ooth, and black, hairy ears, strait jaws, very large 
tlewl.-ip and tail, and moderate hoofs and legs." (6W., lib vl cap. 91.} « 

97. Breeders both of horses and cows, Virgil observes, should attend principally to the 
make of tlie female. “ If any one,” says ho, “ fond of the prize at the Olympic games, 
breeds horses; or if any one breeds stout bullocks for the plough, be chiefly attends to 
the make of the mother, who ought to be large in all her parts.” (Georg., ili. v. 49.) llie 
same maxim is enforced scientifically by Cline. (Commun. to Board of Ag., vol. iv.) 

98. For breaking ansi training cattle to the yoke, Varro and Columella give very parti-* 
cular directions. “ To break bullocks,” says Varro, “ put tlieir necks between forked 
stakes; set up one for each bullock, and give them meat from tlie Iiand ; they will become 
tractable in a few tlays : then, in order tiiat by degrees they may become accustomed to 
the yoke, let an unbroken one be joined with a veteran, whom he w'ill imitate; ^len 
let them go upon even ground without a plough ; then yoked to a light plough in a sandy 
soil. 'ITiat they may be trained for catriages, they should first be put to empty carts, and 
driven, if convenient, through a village or town ; the habit of hearing frequent noise, and 
•seeing a variety of objects, will soon make them fit for use. ( Vur., lib. i. cap. 20.) 

99. Training commences witii the calf state; and “ calves,” says Virgil, “ whicli 
you intend for country labour, sliould be instructed while their youthful minds are 
1 1 actable, and their age manageable ; first hind round their necks wide wreaths of tender 
twigs; then, when tlieir free necks have been accustomed to .servitude, put real collars 
upon them; join bullocks of equal strength, and moke them step together; at first let 
them frequently be employed in drawing along (he ground wheels witliout any carriage 
upon them, so that they may print tlieir stcjis only ujion the top of the dust; afterw'ards 
let the beechen axle groan under tlie heavy loud, and tlie jwle draw the wheels joined t<i 
the weighty carriage.” (Georg,, iii. v. Kill.) 

100. Labouring o.xen icerefed with tlie mast or nuts of tlic beech or sweet chestnut, grape 
stones and husks after being pressed, hay, wheat and barley straw, bean vetch and lupine 
chatT) all jnirts of corn and pulse, grass, green forage, and leaves. The leaves used 
were those of the holm oak, ivy, elm (considered the best), the vine, the poplar, &c. 
'Hie poplar leaves were mixed witii the elm leaves to make them hold out, and when there ' 
were no elm leaves, tlien oak and fig leaves were used. (Cat., cap. 54.) 'Jlio food pre 
ferred before all othurs by Columella, is good jiosturage in summer, and bay and com in 
winter; hut he says the food and manner of feeding differ in different countries. 

101. Oxcxi were worked th pairs abreast both with tlie cart and plough, and stood in the 
stables also in pairs, in hubilia or stalls formed on purpose. 'Iney were carefully matched, 
in order that the stronger might not wear out the weaker. They were yoked ‘either by 
tlie born or neck ; but tha li^ttcr inode wa.s greatly preferred. 

108. Yoking by the horns, ('oliirnclla olMcrves, “ is roixluiiined by almost all who have written on bus- 
bniiilry; rattle ran exert more strength ITom the neck and breast, than the horns; as in the one 

way, they press with the whole weight anil bulk of their bwlics; whereas in the other way, they are tor^ 
nienteil with having their heads drawn bai^ and turned up, and with difficulty etir the surface of the , 
earth with a light plough.” (Col, lib. it cap.41. 98.) , 

10.3, Oxen, when in the plougk, w ere not allowed to go a great way witliout turning ; 
one hundred and twenty feet was tlie length fixed upon, and further Ilian tiiis it was 
Ibonght iinpro|icr for them to pull bard witliout stopping. I'hc Reverend A. Dickson 
thinks it jirobablo, that the breaks or plats for llie different kinds of corn and ptflso 

* C 3. 
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were laid out nearly of this length and breadth ” {Hwb, of the Anc., ii.,,ll52.); and there 
appear grounds for concluding that the case was the same amongcdie jews and Greeks. 
It was thought proper tliat oxen, in ploughing, should be allowed to stop a little at the 
turning, and when they stopped, tliat the ploughman should put the yoke a little forward^ 
that so tlieir necks might cool. “ Unless their necks a^e carefully and regularly cooled,” 
says Columella, “ they will soon become inflamed, and swellingii and ulcers will arise.” 
The same author directs that “ the ploughman, when lie has unyoked his oxen, must rub 
them after they are tied up, press their bocks with his hands, pull up their hides, and not 
sufTer them to stick to their bodies; for this is a disease tliat is very destructive to working 
cattle.” No food must be given tliem till tliey have ceased from sweating and high 
breathing, and then by degrees, in portions as eaten ; and afterwards they are to be led to 
the water, and encouraged by whistling.” (fV/., lib. ii. cap. S.) 

104. In purchasing tvorking oxen, Varro directs to choose such as have “ spacious horns, 
rather black tlian otherwise, a broad forelicad, wide nostrils, a broad chest, and thick,, 
dewlap.” (Ljti. i. cap, 20.) All the Homan authors agree that the best colour of the body 
is ivd or dark brown ; that the black ar« hardier, but not so valuable; that Uic hair should 
be short and thick, and the whole skin very soft to tlie toucli j the hotly in general veiy 
long and deep, or, as; Columella and Palladius express it, compact and square. 'I'lie 
partioular parts they also describe at length in terms such as would for the most part be 
approved by experienced breeders of cattle ; making due allowance for the difl'crcncc bc- 
ttvecn choice for working, and choice for fatting. 'Iliey all concur m recommending 
farmers to rear at liomc what oxen tlicy want, as those brought from a-distance often 
disagree with the diange of soil and climate. 

105. The ass was the animal nest in general use. Varro says they were chiefly used for 
carrying burdens, or for the mill, or for ploughing where the land was light, and that they 
were most common in the south of Italy, especially in Campania. (Lib. ii, cap. 6.) He 
gives directions fur breeding and rearing them ; and states that the female should not 
be allowed to work when in an advanced state of pregnancy, but that the inalc does 

, not improve by indulgence in labour. I'he foul is removed from the dam a yciu- after being 
foaled, and broken for labour in the tin id year. 

100’. ^fulcs, Columella says, “ arc very proper both for the road and tlie plough, provided 
they are not too dear, and the stiff lands do not require the strength of tin* ox.” “ Mules 
and hinni,” Varro observes, “ arc of two kinds; the first being the ofl’spring of a mare and 
an a'is, and the second of a horse and an ass. A hinnus is less than an ass in the body, com¬ 
monly of a brighter colour ; his cars, mane, and tail like (hose of the horse. 'I'he mule is 
larger than the ass, but has more of the character of that animal in its parts than the 
hinnus. To breed mules, a joung jackass is put under a marc when he is foaled, and 
being reared with her is admitted to her the third year; nor does he despise the mare on 
account of former habits. If you admit him younger he soon gets old, and his olfspring 
is less valuable. Persons who have not an ass which they have brought up under a mare, 
and who wish to liavc an ass for arhnission, choose the largest and the handsomest they 
can find, from a good breed.” {Farro, lib. ii. cap. 8.) Mules are fed like the ass, on 
spray, leaves, herbage, hay, chalf, and corn. 

107. The horse was scarcely, if at all, used in Itoman agriculture, but was reared for ilic 
saddle and the army, by some farmers. Varro and Columella are particular in tbeii 
directions as to the choice of marcs, and breeding and rearing their young ; but as tliese 
contain notliing very remarkable, we shall merely remark tliat the signs of future merit 
in a colt arc said to be a small head, well fomied limbs, and contending with other colts 
or horses foi superiority in running, or in any otlier thing. 

108. The dog is a valuable animal in, every unenclosed country, and was kept by the 
Roman farmers for its use in assisting the shepherd, and also for watching. Varro men¬ 
tions two kinds . one for hunting, which belongs to fierce and savage beasts; and one for 
the shepherd and the watch-hox. Tlie Utter are not to be bought from hunters or 
butchers, because these arc cidier lazy, or will follow a stag rathci*tlian a sliecp. Tlie 
best colour is white, because it is most discernible in the dark 'J'hcy must be fed in iJic 
kitchen with bread and milk ; or broth with bruised bones, but never with animal food, 
and nevey allowed to suffer from hunger, lesc they attack (he flock. 'Tliat tlicy may not 
be wounded by other beasts, tlicy wear a collar made of strong leather set with nails, tlie 
inw’ard extremities of which are covered witli soft Icadier,^ ttmt the liardness of the iron 
may not hurt their necks. If a wolf or any otlicr beast is w’ouiided by tlicsc, it makes 
^otlier dogs that have not the collar remain secure. ( Farr., lib. ii. cap. 9.) 

.V SuBSECT. 4. Of the Agricultural Implements of the Romans. 

109. The Romans used a great many instruments in, their culture' and farm manage¬ 

ment ; but their particular forms and uses arc so imperfectly described, tliat very little is 
known concerning them. ' . 

\J0t The idough, the most important instrument in ogiiculture, is mpiitioncd by Cato os 
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df two kinds, oiicdVir strong, and titc otlier for light, soils. Varro tnondons ono witli two 
mould boards, witlf wli^ph, lie says, *' when diey plough after sowing the seed, they are said 
to ridge.*' Pliny mentions a plough witli one mould board for Uie same purpose, and 
Olliers witli a coulter, of wliich, he says, there are {nany kinds. It is probable indeed, 
its the Rev. A. Dickjon has reinJrkcd, Ui.at tlie ancients had many kinds of ploughs, 
though, perhaps, not so scientifically constructed as those of modem times. “ 'ITiey had 
plou^s,” he says, “ with mould boards, and without mould boards; with and without 
coulters; with and witliout wheels; with broad and narrow pointed sliares; and will) 
shares not only witli sharp sides and points, but also with liigh-raiscd cutting tops.” 
{Husb. of the An., ii. 388.) But amidst .oil diis variety of ploughs, no one has been able 
to depict the simplest fonn of diat implement in use among die ^mans. Professor John 
Marlyn, in lus notes to Virgil’s Georges, gives a figure of a modern Italian plough to 
illustrate Virgil’s description. Rosier says the Roman plough was the same as is still 
used in the south of France {fg. 11.) Some authors have made fanciful representations 




of it of the rudest construction ; odiers have exhibited more refinetl pieces of ipechanism, 
but most improbable as portraits. 

111. From the different parts (f the plough mentioned by the Roman authors, a 

figure has been imagined and described by the aiidior of die Husbandri/ of the 
Ancients, which, from his practical knowledge of agriculture, and considerable classi¬ 
cal altaiiiinents, it is to be regretted he did not live to sec delineated. A plough in 

u>c from time iminemoiial in Valentia {fg, 12.), is supposed to come the nearest to 

the common Roman imple¬ 
ment. In it we have the 
buris or head (a); die temo, 
or beam (b) ; the stiva, or 
handle (c; ; die dental^ or 
share head (d); and die vo¬ 
mer or share (c). Tlie other 

parts, the aura* or mould 

board, and die culter or 

coulter, composed no part 
of the simplest form of Ro¬ 
man plough ; die ploiigh- 

slafti or paddle, was a detached part; and the manicula, or part which die ploughman 
t<K)k hold of, was a short bar fixed across, or into the handle, and the draught pole (y) 
was diat part to which die oxen were attached. 

112. The plough described fty I'trgd had 
covering seed and ridging 
but that which ne have de¬ 
picted, was the common 
form used in stirring the 
soil. To supply the place 
of our moiXd boards, Uiis 
plough required either a 
sort of diverging stick (g), 
inserted in the share'head, 
or to be held obliquely and 
sloping' towards die side to 
which the earth was to be 
turned. The Romans di^ 
not plough dieir fields in 
beds, by eirciimvolving fur¬ 
rows, as we do; but the cat¬ 
tle returned alwajrs on the 
same side, as in pIo,ugliing 
with a turnwrest plough. 

11.3 jr/iecl ploughs, Lastcyrie' think;, were invented in or not long before die time of 
Plitly, who attributes the*invention to the iuhahitaiits of CisalpincGaul. Virgil see$ns 
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to have known such ploughs, and refers to Ufem in bis Georffics- In' the Ghwk mi>ii|[^ 
ments of antiquity arc only four or five examples of these. La^yne has given figures 
of three wheel ploughs from Caylus's Collection of Antiquities (Jig, 18. a and b), and. from 
a Sicilian medal (c). 

114 The urpex, or irper, seems to have been a pla.ik with seveiral teeth, used as our 
brake or cultivator, to break rough ground, and tear out roots and weeds. 

115. The crates seems to have been a kind of harrow; 

116. The rastnim, a rake used in manual labour; 

117. The sarculum, a hand hoe, similar to our draw hoe; and 
tin. 'The marra, a hand hoe of smaller size. 

119. Thebvlens (bi-dens) seems to have been a two-pronged hoe of large size, 
with a hammer at the other end used to break clods. These were used chiefly 
in cultivating vineyards. 

130 The ligo seems to have been a spade (fg. 14.), and the pala a shovel or 
sort of spad^. or probably a synonym, lltc ligo and pala were made of wood 
only, of ostk shod with iron, or with tl^ blade entirely of iron, 
i 121. The securis seems to have been an a\e, and the same term was applied to 
the blade of the pruning knife, which was fonned like a crescent. 

132. The doiabra was a kind of adze for cutting roots in tree culture. 

123. The reaping hook Mcms to have been tlie same as that m modern use : some were 
used for cutting off the cars of far or maize, and these, it may be presumed, were not 
15 serrated like our sickles; others for cuidng wheat and 

barley near tlie ground, like our reaping hooks. In tlie 
soiitli of Gaul, I’iiuy informs us, they had invented a reap¬ 
ing machine : from his dc-scription tliis inarhine must have 
borne a considerable resemblance to that used in Sntlolk, 
for cropping the beads oil’ clover left for seed, and not 
unlike other modern attempts at an engine of this deserip- 
tion. (Sue Jig. 16.) 

124. There were threshing imj,.. cjits for nnanual labour, 
and for being clraw'n by horses; and some for striking off 
the ears of corn (^fg. 15.), like what arc called rippling 
combs, for combing oft' tlie capsules of newly pulled flax. 

125. A variety of other instruments for cleaning corn, 
and for the wine and oil press, are mentioned; but too 

obscurely to admit of exact description. 

ScBsccT. 5. (f the Agricnltural Operations if the Romans. 

126. Of ample agricultural operations, the most important are ploughing, sowing, 
and re.ipirig; and of such as are compound, or involve various simple operations, fallow¬ 
ing, manuring, weeding, and field-watering, 

127. Ploughing K universally allowed to be the most important operation of agri¬ 

culture. “ Wliat,” says Cato, “ is the best culture of land? Good ploughing. 
What is the second ? Ploughing in the ordinary way. What is the third ? Laying 
on manure.” (Cap. Ixi.) The season for ploughing was any time whet, land was not wet: 
in tlie performance, the furrow is directed to be kept equal in breadth throughout, one 
furrow equal to another; and straight furrows. Tlic usual depth is not mentioned, but it 
w-Ts probably considerable, as Cato says corn land should be of good quality for two feet 
in depth. No scamni or balks (hard unmoved soil) were to be left, and to ascertain that 
this was properly attended to, the farmer is directed, when inspecting the work dune, to 
push a pole into the ploughed land in a variety of places. The plough was generally 
drawn by one pair of oxen, which were guided by the ploughman without the aid of a 
driver. In breaking up stiff land he was expected to plough half an acre, in free land 
an acre, and in light land an acre and a half, each day. Land, os already noticet) 
(103.), was ploughed in square plots of 120 feet to the side, two of which made a jugcrum 
or acre. A similar practice seems to have existed among'the Eastern nations, and is 
probably alluded to in the book of Samuel ybap. xiv. 5. 14.), where Jonathan and his 
armour-bearer are said to have slain about twenty men within half an acre, or literally 
** lialf a forzow of an acre of land." ^ i 

12ft. Fattotving was a universalirractice among the Romans, In most cases, a crop and 
3 year’s faUow succeeded each other; though, when manure could be got, two crops or 
*more were takee in succession; and on certain rich soils, which Pliny describe as 
favocrabie for barley, a crop was taken every year. In fallowing, the lands were first 
plouglted after the crop was removed, generally in August; they were again cross- 
ploughed in spring, and at least a third time before.sowing, whether spring com or 
winter corn was the crop. There was, however, no limit to the ntimbcr of ploiighings 
and wclings, and, when occasioned required, manual operafions j Uic object being, as 
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Hieophrastus obsctres, “ to let tl«c earth die cold of winter, and the sun of summer, 
to invert the soil^'. rtander it free, light, and clear of weeds, so that it can roost easily 
alTord nourishment.” (FAeo. de Cans. Plant., lib. iii. cap. 25.) 

129. Manuring was held in such liiglr esteem by the Romans, that immortality was 
gfven to Sterculius for, the inventlAi. They collect^ it from every source which has 
been thought of by the modems^ vegetable, animal, and mineral, territorial, aquatic, and 
marine. Animal dung was divided into three kinds, that produced by bir^ that by 
men, and that by cattle. Pigeon-dung was preferred to all, and next human ordure and 
urine. Pigeon-dung wos used os a top-dressing; and human dung, mixed witli clcan- 

, ings of the villa, and with urine, was applied to Ac roots of tiic vine and the olive. “ M. 
Varro,” says Pliny, “ extols Ac dung of thrushes from Ae aviaries, os food for swine 
and oxen,4and asserts that Aere is no food Aat fattens Aem more quickly.” Varro pre¬ 
fers it also as a manure; on wliicli Pliny observes, “ we may have a good opinion of Ae 
manners of our times, if our ancestors had such large aviaries, as to procure from them 
•dung to Aeir fields.” {Nat, lib. xvii. cap. 9.) Dunghills were dimeted to be 
placed near Ae villa, Aeir bottoms hollowed out to retain Ae moisture, and Aeir sides 
and top defended from Ac sun* by twigs and leaves. Dung usually remrined in tlie 
heap a year, and was laid on in autumn and spring, the two sowing seasons. No more * 
was to be spread Aan could be ploughed in the same day. Crops tRaC were sickly 'verc 
revived by sowing over them Ae dust of dung, especially that of birds, that is, by what la 
now called a top-dressing. Frequent and moderate dungings are recommended as pre¬ 
ferable to occasional and very abundant supplies. Green crops, especially lupines, were 
sown, and before tliey came into ])od ploughed in as manures ; Aey were also cut and 
buried at the roots of fruit trees for the some purpose. Trees, twigs, stubblc,*&c., were 
burned for manure. Cato says, “ If you cannot sell wood and twigs, and liave no 
stone that will bum into lime, make cliarcoal of the wood, and burn in Ae com fields Ae 
twigs and small branches that remain.” Palliulius says that “ lands which have been 
m.-tnurcd by ashes of trees will not require i .anure for five years." (Lib. i. 6.) Stubble 
was very generally burned, as it was also among tlie Jews. Lime was used as a manure, 
especially for vines and olives. Cato gives particular directions how to form Ac kiln 
and burn it. He prefers a truncated cone, ten feet in di.amctcr at Ae bottom, twenty 
feet high, and Arcc feet in diameter at die top. Ibc grate covers Ae whole bottom; 
(licrc is a pit below for the ashes, ;md two furnace-doors, one for drawing out Ae burnt 
stone, and the oAer for admitting air to Ac fire. The fuel used was wo^ or charco^. 
(Cap. 38.) 

130. Marl was known to Ae earlier Roman authors, but not used in Italy. It is men- 

lioncd by Pliny as laving been “ found out in Biitain and Gaul.It is a cartmn ricli- 

ness of carA,” he says, “ like the kernels in animal bodies Aat are increased by fatness.” 
Marl, he says, was known to Ae Greeks, “ fur is Acre any thing,” he adds, that has 
not been tried by them ? llicy call the marl-like white clay leucargillon, which Acy use 
in Uic lands of Mcgara, but only where they arc moist and cold.” (Aat. Hist., lib. xvii. 
cap. 5. 8.) Rut though the Homans did not use marl, because they had not dis¬ 
covered it in Italy, they were aw.'ire, as Varro and others inform us, of its use. “ When 
I marched an army,” says Varro, “ to the llluiio, in Transalpine Gaul, I passed through 
some countries where I saw the fields manured with white fossil clay.” (Lib. i. 
cap. 7.) 'lliis must have been either m.-nl or chalk. 

131. Sowing was perfomietl by hand from a basket, as in modern times ; Ae hand, as 
Pliny observes, moving wiA the step, and alw-ays with Ac right foot. Tlic corns and 
leguminous seeds were covered wiA Ae plough, and sometimes so as to rise in drills; Ae 
suitiller seeds wiA Ac hoe and rake. 

132. In reaping com, it was a maxim, Aat it is “ better to reap two days too soon Aan 
two days too late.” Varro mentions three modes of performing Ac operation : cutting 
close to tlic ground wiA books, a handful at a time; cutting off Aeir care wiA a curved 
stick, and a saw attached ; and cutting Ae stalks in Ae middle, leaving Ae lower part or 
stubble to l)e cut aftcrwanls. Columella says, “ Many cut Ae stalks by Ae middle, \riA 
drag-books, and Aese ciAcr beaked or tooAcd: many gaAer^Ae ears with" mergee, and 
others wiA combs, lliis mcAod docs very well where Ac crop is Ain; but it is very 
troublesome where Ae com is thick. If, in reaping wiA hooks, a part of Ae straw 
is cut off wiA Ac ears, it is immediately gathered into a heap, or into Ae nnbilariuin, and 
after l>eing dried, by being exposed to Ac sun, is threshed. But if Ae ears only arc cut 
ofli they are carried directly to Ac granary, and Areshed during Ae winter.” (CW, lib. ii. 
cap. 21.) To A^ modes Pliny adds t^t of pulling up by Ae root^; and remarks, * 
generally, that, “ where Aey cover Aeir houses wiA stubble, Aey cut high, to preqprve 
this of as great a length os pc^bte; when Acre is a scarcity of liay, they cut low, that 
straw may be added to Ae chaff.” * {Nat. Hist,, lib. xviii. cap. 30.) 

A rraping macMne used in the plains of Gaul, it mentioned both by Hiny and Palladlui, vhidi is 
thus dcKribed by the tatter t —In Ae plAii of Gaul, they use Ala quick way of reatiing, and. wiAodt ' 
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rcapcn, cut large fleldt with an ox In one day. For tiiU purpoac a machine la mpde, earned uiwii two 
wheela; the ai]uare aurRive baa Imarda ererted at the iiUIe, which, sloping oiilwardr, make a wider B|Mce 
above; the board on the fore part is lower than the others; upon it there are a great many small teeth, 
wide act in a row, answering to the height of the cars of the corn, and turned upward* at the ends; 
on the liack part of this machine two 

short shafts are fixed, like the fiolcs 16 

of a litter; to these an ox is yoked. 
with his head to the machine, ana 
the yoke and traces likewise turncil 
the contrary way; he is well trained, 
and does not go faster than he if 
driven. When this machine is pushed 
through the standing corn, all the 
cars are comprehends by the teeth, 
and heaped up in the hoiilow part of 
itjlieing cut oli'fVom thestraw, which / 
is left behind; the driver setting it 
higher or lower, as he finds it neces¬ 
sary ; and thus, by a few goings and 
returnings, the whole field is reaped. 

This machine loes very well in plain 
and smooth fields, end in places 
where tliere is no necessity for feeil- 
• ing witli straw." {Pal , lib. vii. tit 2) 

A ronjrcCur.il delineation of this ma¬ 
chine {Jig. Id) is givt'.i by Lastcyric, 
in his oJiUction des Machines, 4r. 

• 

134. The Romans dtd not bind their corn into sheaves, as is custoiiiory in northern cli¬ 

mates. When cut it was in gc "nt directly to tlie area to be threshed ; or, if the 
ears only were cropped, sent .to the barn. Among the Jews, Egyptians, 

and Greeks, the corn was bound m .... ) or at least some kinds were so treated, as 

appears from the story of Ruth “ gleaning among the sheavesof Joseph’s dream, in 
which his “ sheaf aroseand from the harvest reprcsenteil by Homer, on one of the 
compartments of Achilles's shield. (//., lib. xviii. 550.) Reapers were set in li.ands on 
the opposite sides of tlic field or plot, and worked towards the rentre. As the land was 

f ploughed in tlic same manner from the sides to the middle, there w.as an open furrow 
left there, to which the reapers hastened in the way of competition. A reaper was 
expected to cut down a jiigerura of wheat in a day and a half; of barley, legumes, and 
medica or clover, in one day ; and of flax in three days. 

135. Threshing was performed in the area or threshing floor, a circular space of from 40 
teffiOfeet in tliameter, in tlio open air, wntli a smooth hard surface. The floor was generally 
made of well wrought clay mixed with amurca or the lees of oil; sometimes it was 
pared. It was generally pl.aced near the nubdurium or barn, in order tJiat when a 
sudden shower happened, during the process of threshing, the cars might be carried in 
there out of the rain. Sometimes also tlic cars or unthreslied corn of (he whole farm 
were first put in tins bam and carried out to the area afterw.ards. Varro and Columella 
recommended that the situation of the area should be high and airy, and within sight of 
the farmer or bailiff’s house, to prevent fraud ; distant from gardens and orchards, 
because, though dung and straw arc beneficial to the roots of vegetables, tliey .are de¬ 
structive when they fall on their leaves.” ( Var., lib. i. cap. 51.) 

I.3& The corn beme spread over the atca a feot or two 17 

in thickness, was tnre^he(l or beaten out by the hoofs 
of cattle, or hor8e.« driven round It, or dragging a tn.-i. 
chine over it. This machine, Varro informs us, was 
“ made of a board, rough with stones or iron, with a 
driver or great weight placed on it.” A machine com¬ 
posed of rollers studded with iron knobs, and furnished 
with a seal for the driver {Jig. 17.), was used m the 
Carthaginian territory. Sometimes also they tlireshcd 
with nidi or flails. Far, or Indian com {Zha Mhys 
I-), was generally hand-picked, or passed through a 
bandmllL 




137. Com wot cleansed or winnowed hy throwing it from one par/ of the Jloor to another 
(in the wind when there was any), with a kind of siiorel called ventdubmm luiother im¬ 
plement,' called a van, probably a kind of sieve, was used wHen there w.xs no wind. After 
being dressed, the corn was laid in the granary, and the straw citlior laid aside for litter, 
or, what is not a little remark^le, sprinkled with brine ; then, W’hcii dried, rolled up in 
bundles, and'lo given to the oxen for hay.” (Plin. Not. Jlkt., lib. xviii. ca|). .30.) 

133. Jfa^nafdng among the Romans was pcrformetrrauch in the same W'ay as in 
roodeni times. The meadows were mown when the flow'crs of tlie grass began to fade; 
" as it dries,” says Varro, “ it is turned with forks; it is then tied up in bundles of four 
pounds each, and carried home, and wliat i.<; left strcw'od upon the meadow is raked 
together, aad added to the crop." “ A good mower," Columella infonns us, “ cuts .i 
jugerum of meadow, and bind.H twelve hundred tmndlpsof hay.” It i.s probable that thi.s 
ouantity, which is nearly twp tons, was tlic produce per acre of a good crop. A second 
crop was cut, called cordum, and was chiefly used for feeding slieep in winter. Hay 
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was also made of leafy twigs for the same, purpose. Cato directs the bailiQT to “ cut 
down poplar, clrn, aiSd 04 k spray, and put them up in time, not dVer dry, for fodder for 
tlie sheep.” (Cap. 5.) 

1S9. fFeeding and stirring tlie soil were jserformedr tlie first by cutting with a hook, or 
pulling the weeds up wjth tlie hond^ and the second by sarcliiig or hoeing. Beans were 
hoed three times, and corn twice: the first time they were earthed up, but not the second or 
third; “ for,” says Columella, “ when the corn ceases to tiller, it rots if covered with 
earth.” Lupines were not sarcled at all, " because so for from being infested with weeds, 
they destroy them.” IIorse>hoeiiig was also practised, the origin of which is thus given 
Jyy Pliny : —“ We must not omit,” says he, “ a particular method of plougliing, at tliis 
time practised in Italy beyond the Po, and introduced by the injuries of war. Tlie 
Salassi, when they ravaged tlie lands lying under the Alps, tried likewise to destroy the 
panic and millet that h^ just come above ground. Finding diat the situation of tlie crop 
prevented tlieni from destroying it in tlic ordinary way, they ploughed the fields; 
%ul: the crop at tyirvcst being double what it used to be, taught die farmer„to plough 
amongst the com.” This operation, he informs us, was performed, eidier when the stalk 
was beginning to appear, or when the plant had put forth two or three leaves. The 
com being generally sown in drills, or covered with the plough, s^ os to come up in 
rows, readily admitted this practice. * « 

140. Pasturing and harrowing corn, when too luxuriant, were practised. Virgil says,' 
'■ Wliat commendation shall I give to him, who, lest his com should lodge, pastures it 
while young, as soon as the blade equals the furrow.” (Gcor.,i, 111 .) PUny directs 
to comb the com with a harrow before it is pastured, and sarclc it afterwards. 

141. ira/cri/ig on a large scale was applied both to arable and grass lands.* Virgil 
advises to “ bring down the waters of a river upon the sowm corn, and when the field is 
]>archcd, and the plants dying, convey it from the brow of a liill in channels. (Gear., i. 
lOG.) Pliny mentions the practice, and observes that the water destroys Uie weeds, 
nourislies the corn, and serves in jilacc of sarcling. Watering grass lands was practised 
wherever an opportunity olFercd. “ As inucli as in your po«-er," says Cato, “ make wa¬ 
tered meadows.” Land tliat is naturally rich and in good heart, says Columella, does 
not need to have water set over it, because the hay j)ro«iuced in a juicy soil is*bctter than 
that excited by water ; wiien the poverty of tlie soil requires it, howewr, water may be 
set over it." Tlie some author likewise describes, veiy particularly, tlic position of the 
land most proper for water meadows. NeillioT a low held,” says he, “ witli hollows^ 
nor a field broken with steep rising grounds, are projier. The 6 rst, because it contains 
too long the water collected in tlie hollows ; the List, because it makes the water to run 
too quickly o^cr it. A held, however, that has a moderate descent, may be* mode a 
meadow, whether it is rich or poor, if so situated as to be watered. But the best situation 
is, wlierc tlie surface is smooth, and the descent so gentle, as to prevent either sliowera, or 
the riven, tiiat overflow it, from remaining long ; and, on tlic other hand, to allow' the 
water that comes over it gently to glide oH'. Tlicrcfore, if in any part of a field intended 
for a meadow, a pool of water sliould stand, it must be let off by drains ; for die loss is 
equal, cillier from too much w-afer or too little grass.” (Co/., lib. ii. cap. 17.) 

14y. Old water meadows wre renewed In/ breaking vp and sowing tliem with com for 
three years ; the diird year they were laid down w ith vetches and grass seeds, and then 
water^ again, but “ not with a great force of water, till the ground had become firm and 
bound together with turf.” (Col., lib. li. cap. 18.) Watering, Pliny infonns us, was 
commenced immediately after the equinox, and restrained when the gnsss sent up flower 
stalks; it was recommenced in mowing ground.s, after die hay season, and in pasture 
lands at intervals. 

143. Draining, diough an operation of an opposite nature to watering, is yet osticntia] 
to its success. * It was particularly attended to by die Homans, both to remove surface 
w'ater, and to Intercept and carry off under the surface the water of springs. 
(Tato gives directions fo 5 opening the furrows of sown fields, and clearing them so as the 
water might find its way readily to the ditches : and for wet-hottoined lands ho directs 
to make drains three fei4 brodd at top, four feet deep, and a fbqt and a quarter Ivide at 
the bottom; to lay them widi stones, or, if dicse cannot be got, widi willow rods placed 
contrariwise, ,or twigs tied together, (Cap. 43.) Columella directs both open and 
covered drains to be mode .sloping at the sides, and in addition to what Cato says respecting 
tlie water-ways of covered drains, directs to make the bottom narrow, and fit a rope made 
of twigs to it, pressing the rope firmly down, and putting some leaves or pine bnlnclics 
over it before Uirowing in the earth, Pliny says the roi)c.s may be made.of straw, oiul 
that flint or gravel Aay be used to form Uic water-way, filling the excavation lialf fuU, 
or to within eighteen iuches of the t^p. 

144. Fencing was perfonned b)^^ie Homans, but only to a limited extent Varro 
says « the limits of a farm siiould lie fenced (rendered obvious) by plaiting trees, tlmt 
families may not quarrel wifii tlicir ncighlKmrs, aud that the limits may not want the* 
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decision qf a judge.*' (Lib. i. 15.) Palloflius directs to encl<»e meadows, and gardens, 
and orchards. Coluihclla mentions folds for enclosing the catfle iA die night-time; but 
the cliief fences of his time were the enclosures called parks for preserving wild beasts, 
and forming agreeable prospects from the villas of die wealthy. Pliny mentions these, 
and says they were the invention of Fulvius Lu}.inus. Hist., lib. vui.) Varro 

describes fences raised by planting briars or thorns, and training them into a hedge; and 
diese, he says, have the ^vantage of not being in danger from the burning torch of the 
wanton passenger; ^nces of stalks, interwoven with twigs, ditches with earthen dykes, 
and walls of stone or brick, or rammed earth and gravel. (Lib. i. cap. 14.) 

145. Trees were pruned and felled at diffei'cnt times, according to the object in view- 
The olive was little cut; the vine hail a winter dressing, and one or two summer 
dresrings. Green branches or spray, of which die leaves were used as food for oxen and 
sheep, were cut at the end of summer; copse wood for fuel, in winter; and timber trees 
generally in that season. Cato, however, directs that trees which are to be felled for 
timber should be cut down at different times, according to their natu^a: such os ripcii 
seeds, when the seed is ripe; such as do not produce seeds, when the leaves drop; sudi as 
produce botli flowers and seeds at die same time, also when die leaves drop ; but if they 
are evergreens, such as the cypress and pine, they may be felled at any time. 

■ 146. Fruits were gathered by hand. The ripest grapes were cut first; such as were 
selected for eating wer^ carriw home and hung up; and those for the press were put in 
baskets, and carried to the wine-^ress to be picked and then pressed Olives were plucked 
by hand, and some selected fo' •; the rest were laid up in lofts fo.- future bruising, or 

diey were immediately prest ns could not be reached by ladders, Varro directs 

to be “ struck with a re^ rather u.-.. jfi a rod, for a deep wound requires a physician.” 
It does not appear that green olives were pickled and used as food as in modem times. 

147. Suck are the chief agricultural ojieratums of the Romans, of which it cannot fail to 
be observed as most remarkable, that Uiey differ little from what we know of tlic rural 
operations of the Jews and Greeks on the one hand, and from the practices of modern 
times on tiie other. 

SuasECT. 6. Of the Crops cuUwated, and Animals reared by the Romans. 

148. The cereal grasses cultivated by the Romans were chiefly tiic trilicum or wheat, the 
far, or Indian com (Z^b), and the hordeum or barley ; but they sowed also tiie sUigo or 
vje, the holcus or millet, the panic grass (Pdnicum 7 «ilikceura), and the avena or oat. 

149. Of legumes they cultivated tlie faha or bean, the jnsum or pm, tiic lufnnus or 

lupine, the erimm or tare, the lens or flat tare (7,&tliyrus Ciccra), the duckling vetch (La- 
tliyrus satlvus), the cliick or mouse pea (Ciccr arietinum), and the kidneybean ( fliasiolus). 
The bean was used as food for the servants or slaves, the others were grown principally 
for food to the labouring cattle. If* 

150. The sesamum, or oily grain (5esamum orientiile L.) 

(fg. 18.), was cultivated for the sced% &om whidi an oil was 
expressed, and used as a substitute for that of olives, as it 
still is in India and China, and ns the oil of the poppy is 
in Holland, that of the walnut in Savoy, and that of tlie 
hemp in Russia. 

151. The herbage plants svere chiefly the trifolium or clover, 
the medic or lucem, and the cytisus. What the latter plant 
is, has not been distinctly ascertained. Ihcy cultivated also 
the ocymum and foenum greecum, with several others, which 
from the descriptions left of them cannot now be identified. 

The napus or turnip, and rapa or rape, were much esteemed 
and carefully cultivated. Pliny says “ they require a dry 
soil; that the rapa will grow almost any where; that it is 
nourished by mists, hoar-frosts, and cold; and tliat he has'secn 
some of them upwards of forty pounds’ weight. The napys,” 
lie sa^, “delights e^ally in colds, which make it botii 
Bweefer and larger, while by heat they grow to leaves." He 

adds, “ the more diligent husbandmen plough five times for the napus, four times for tiic 
rapa, and apply dung to botii.” {Nat. Hist., lib. xviii. 13.) Palladhis recommends 
soot and oil os a remedy against flics and snails, in the culture of the napus and rapa. 
While the turnips were growing, it appears, persons were not much restricted from pulling 
them. Columella observes tliat, in his time, the more religious husbandmen still ob¬ 
served an ancient custom, mentioned by Varro as being recorded by Demetrius, a Greek. 
This was, that while sowing them they prayed th^ might grow botii for themselves and 
nei^boura. Pliny says the sower was naked. ■ ■ 

152. Qf crops used in the arts may be mentioned tiic flax, the sesamum alrea.ly men¬ 
tioned, and the poppy; tiie two latter were grown fur tiieir seeds, which were bruised for oil. 
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153. The ligneous cro}>s vrero willows, botl^ for baskctmdcing, and as ties and poles for 

olives and vines. Qips^ wood was grown in some places for fuel { but chieflj in natural 
woods, which were periodically cut. Timber was also pro- 19 

cured from the natural forests, which were abundant in oak, 
old), beech, pine, and l^x. # 

154. The fiuit trees cultivated extensively were die vine and i 
the olive, llie fig was grown in gardens and orchards, and, 
also the pear; and in the gardens of the wealthy were found ’ 
most fruits in present use, with the exception of the pinc- 
.applc, the gooseberry, and perhaps the orange, though the, 
lemon seems to have ^en known in Falladius’s time. Tlie vine' 
was supported by elms or poplars ( Jig. 19.}, or tied to diifer- 

20 cut sorts of trellises (Jig. 20.), as in Italy at the present day. 

155. Such are Ihejmncijml jkUi crops of Roman agriculture 
from which, and from die list of cultivated vegetable given by 
Pliny, it appears diat they had most plants and trees now in 
use, with the exception of the potato, and one or two others 
of less consequence. 

1 56. Of animals reared, the quadrupeds we^eTof the same kipds 
as at present; and to the common sorts of poultry they added 
diruslies, larks, pr.-icocks, and turtle doves; they also reared siuuls, dormice, bees, and 
fish. TTie care of the poultry was cliicfly committed to die wife of the farmer or bailifi’; 
and it was principally near Rome and Naples that the more delicate birds were ex> 
tensively reared. When Rome was at her greatest height, in the time of the Cftsars, the 
minor articles of farm produce bore a very high price. Varro informs us that “ fat birds, 
such as thrushes, blackbirds, &c., were sold at two shillings, and sometimes 5000 of 
them were sold in a year from one farm. ( Far., lib. iii. cap. 2.) Pea-fowls were sold at 
11. ISs. 4d.; an egg was sold at 3s. 4d. A farm produced sometimes as many of these 
fowls as to sell at 5001. (Far., lib. iii. cap. 6 .) A pair of fine doves were commonly of 
the same price with a peacock, 11. 13s. 4rf. If very pretty, tlicy were much higher in 
the price, no less than 81. 6s. 8 rl. L. Anius, a Roman knight, refused to’ sell a pair 
under 131. 6s. 8(1.” ( Far., lib. iii. cap. 7.y Some kinds of fidies were very highly valued 
among die Romans in the dme of Varro. Hortensius, whom Varro used frequently 
to visit, would s(x>ner have parted with a pair of his best coach-mules, Uian with a bcardisd 
mullet. ( Far., lib. iii. cap. 17.) Herrius's fisliponds, on accountof the quantity of fisli, 
were sold for 33,3331. 6s. Sd. (Plin. Nat. Hist., lib. ix. cap. 55.) ; Lucullus’s, likewise, 
for the same pric'c. (Id., lib. ix. cap. 54.) 



SeasECT. 7. Of the general Maxims (f Farm ManagemeiU among the Romans. 

157. In every art which has been long practised, there are maxims of management 
which have been handed down from one generation to another; and in no art are there more 
of diese than in agriculture. Alaxims of this sort were held among the Romans in die 
greati’st estimation, and their writers have recorded a number derived from the lost 
Greek writers, and from their own traditionary or experimental knowledge. A few of 
these shall be noticed, as characteristic of Roman economy, and not widiout their use in 
modern times. 

158. To sow less and plough better was a maxim indicating that the extent of farms 
ought to be kept In their proper Ixniiuls. Pliny and Virgil consider large farms as pre¬ 
judicial, and (\)lumella says, one of the seven wise men has pronounced Uiat there 
should be limits and measures in all things. “ You may admire a large farm, but cul¬ 
tivate a small pneand die Cardiaginian saying, that “ die land ought to be weaker 
than die hiisbandmmi,” were maxims to the some efTect, 

159. The imjTortance of the master s jnresence in every operation of farming, was in¬ 
culcated by many maxims. “ "Whoever would buy a field ought to sell his house, lest 
he delight more in the town t^an in the country," was a saying of Mago. “ Wherever die 
eyes trf the master roost frequently approach," says Columell% “ there is the greatest 
increase." It is justly remarked by die Rev. A. Dickson, that though « every person 
knows diat die presence and attention of the master is of great importance in every 
business; yet every jierson flo^s not know, that in no business are they so important as 
in farming.” (Husb. if the An., i. 206.) 

160. Thtd more is to be gained by cultivating a maU spot welt than a large space indf- , 
ferently, is illustratsd by many payings and stories. ** A vine-dresser bad two daughters 
and a vineyard ; when his eldest daughter was married, he gave her a third of his rdne- 
yard for a portion ; notwitiistanding which, he had the same quantity of fruit as formerly. 
When his younger daughter was mahied he gave her the half of what remained, and still 
the pwoilucc of his vineyard jwas not dimiiiished." (Col.» lib. iv. cap. 8.) Pliny mentions 

a freednian, who having much larger crops than liis neighbours, was accused of witclwrall 
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! and brought to trial. He prmliiced in U\e forum a stont daiightorf and his excellently 
constructed iron spades, sliears, and oilier tools, n-ith his oxen, apd said, “ 'flicsc, Romans, 
are my charms.” He was acquitted. (Mtt. Hist., lib. xviii. cap. 6.) 

161. Ostentatious or culture is mot less condemned than imperfect culture. 

“ The ancients,” says Pliny, '< assert that notliing tubns to less account than to give land 
a great deal of culture. To cultivate well is necessary, to cultivate in an extraordi¬ 
nary manner is hurtful. In what manner, then,” he asks, “ are lands to be culti¬ 
vate to Uio best advantage ?” To tin's he answers, “ In the cheapest manner, if it is 
goodor “ by good bad tilings,” which, he says, were tlie words in wliich the ancients 
used to express tliis maxim. 

162. Industry is reconmicnded by numerous maxims. " llic ancients,” says 
Pliny, “ eonsidci'ed liim a Ixid husbandman who buys what his farm can produce to him; 
a bad master of a family, who docs in the day-time what he may do at night, except in 
the time of a storm; a worse, who docs on common days what is lawful on holidays; 
the worst of all, who on a good day is employed more within doors tlian in the fields." 
(Mat. Hist., lib. xviii. cap. 6'.) 

163. Kindness and humanity to seniants and slaiies is strongly recommended. “ Slaves,” 
s.ay8 Varro, “ must not be timid nor petulant. They who preside must have some de roe 
of learning and education ; they must be frugal, older tlian die workmen, for the latter arc 
fborc attentive to the directions of these, than tliey are to thosi' of younger men. Besides, 
it must be most eligible that they should preside, w'ho are ex^ie ;ence<l in agriculture ; 
for tJiey ought not only to gi\c orders, but to work, that they may imitate him, and that 
they may consider that he presides over them witli reason, because lie is superior in 
knowledge and experience : nor is he to be sulfercd to be so imperious to use coercion 
with stripes rather than words, if tliis can be done. Nor are many to be procured of the 
same country, for dome.-.tic animosities very often arise from thi.s source. You must en¬ 
courage them who preside, by rewarding tliem, and you must endeavour to let them liave 
some privilege, and maid servants wedded to them, by whom they may have a family ; 
for by these means they become more steady and more attached to the fann. On account 
of these connections, the EpiroUc families are so distinguislied and attached. To give the 
persons who- preside some degree of jilcasure, you must hold them in some estimation ; 
and you must consult with some of the sujierior workmen concerning tlic work that is to 
be done ; when you behave thus, they think that they arc less despicable, and that Uicy 
ase held in some degree of esteem by their master. They become more eager for work 
by liberal treatment, by giving them victuals, or a large garment, or by granting them 
some recreation or favour, as the privilege of feeding something on tlic fium, or some such 
tiling. Li relation to them, who arc commanded to do work of greater drudgery, or who 
are punished, let somebody restore their good will and affection to their master by afford¬ 
ing them the benefit of consolation.” 

164. Knowledge in matters relative to agriculture is inculcated by all tlie rustic authors. 
AViiocvcr,” says Columella, “ would be perfect in this science, must be well .acquainted 

witli Uic qualities of soils and plants ; must not be ignorant of the various climates, 
that so he may know what is agreeable, and what is re|iiignant, to each ; he must know 
exactly the succe.ssion of tlie seasons, and the nature of each, lest, beginning his work 
when showers and wind are just at hand, his labour shall be lost. He must be capable to 
ob-sersc exactly the present temper of the sky and seasons; for tlicsc .are not alw.'iys re¬ 
gular, nor in every year does the summer and winter bring the same kind of weather, nor 
is the spring always rainy, and the autumn wet. To know these tilings before they haji- 
pen, witliout a very good capacity, and the greatest cai'c to acquire knowledge, is, in my 
opinion, in the power of no man.” {Col., lib. i. jira’f.) To these things mentioned by 
Columella, Virgil adds several others. “ Before we plough a field tojwhich wc aie 
strangers,” says lie, wc must be careful to attain a knowledge of the winds, from what 
points they lilow at the particular w-asons, and when and from whence they arc most 
violent; tlie nature of the climate, which in different places is very different; the cus¬ 
toms of our forefatlicrs; the customs of the country ; the qualities of the different soils ; 
and what are the crops that each country and climate produces and rejects.” (FiV^. 
Georg., i. 1.) 

165. The making of eriieriments is a thing very strongly recommended to tlie farmer by 
some of our authors. “ Nature,” says Varro, “ has poinl|sd'’out to us two paths, which 
lead to the knowledge of agriculture, vis. experience and imitation, llie niicient bus. 
handinen, by making experiments, have established many maxims. 'Hieir posterity, for 
tlie most |>art, imitate them ; wc ought to do Iwlh, imitate others am], make experiments 
our’clves, not directed by chance, but reason.” (Far., lib. i. cap. 18.) 

Sect. V. Of the Produce and Profit ofJlonutn stf-riculturc. 

■ 166. The topics (f f)roduci''and profits in agricidture, are very diOicull to he discussed 
smlisfactcrily. In manufactures the raw matcriiil is purctiascd for a sum certain, and tlie 



Booin I AGBICUX.TURE OF*THE ROMANS. 81 

manipulation givtin by the niaiiufi'icturer cim be accurately calculated; but in fanning, 
though we know tlii rent of the land and price of seed-corn, which may bo' consider^ 
die raw materials ; yet tlie quantity of labour required to bring forth the produce, depends 
so much on seasons, accidents, and odiar circumstances, to wliich agriculture is more 
liable dion any other art, that its uplue or cost price cannot easily be determined. It is 
a common mode to estimate die profits of farming by die numerical returns of the seed 
sown. But this is a most fallacious ground of judgment, duce the quantity of seed given 
to lands of did'erent qualities, and of different comlitions, is very diflerent; and the acre, 
wliicli, being highly cultivated and sown widi only a biisliel of seed, returns forty for one, 
may; yield no more profit than that whicli, being in a middling condition, requires four 

* busiicls of seed, and yields only ten for one. 

167. The returns of seed sown, mentioned by the ancients, arc very remarkable. We 
have noticed Isaac's sowing and reaping at Gcrar (7.), where he received a hundred for 
one. In Mark’s gospel, “ good seed sown upon good ground, is said to bring forth in 

• sbme places thirty, in otlicrs forty, in otl crs sixty, and in others even an hundred fold.” 
(Mark, iv. 8.) A hundred folc^ Varro informs us, was reaped about Garada in Syria, 
and Byzaciiim in Africa. Pliny adds, tliat from the last place, there were sent to 
Augustus by his factor nearly -KX) stalks, all from one grain ; and to Nero, 340 stalks. ' 
lie says he has seen tlie soil of this field, “ which wIkmi dry the Stoutest oxen capnot 
plough; but after rain I liave seen it opened up by a share, drawn by a wretched ass dn 
(be one side, and an old woman on tlie other.” (Nat. Hist., lib. xViii. cap. .5.) The returns 
in Italy w'cre much less extraorfbnary. Varro says, tliere are sown on a jugerum, four 
modii (pecks) of beans, five of wheat, six of barley, and ten of far (maize) ; more or less 
as (he soil is rich or poor. 'Die produce is in some places ten after one, but ini’others^aa 
in Tuscany, fifteen after one.” (Lib. i. cap. 44.) lliis, in round numbers, is at the rate 
of twenty-one and thirty-two bushels an English acre. On the excellent lands of Leon- 
tinum in Sicily, (he produce, according to Cicero, was no more tlian from eight-to ten for 
one. In Columella's time, when .agriculture had declined, it was still less. 

168. The farmer's profit cannot be correctly ascertained; but, according to a calculation 
made by the Rev. A. Dickson, Uie surplus produce of good land in the time of Varro, 
was about fifteen pecks of wheat per acre ; and in the time of Columella,-lands being 
worse cultivated, it did not exceed three and one third pecks per acre., What proportion 
of tliis went to tlie landlord cannot be asccrt.aiued. Corn, in Varro’s time, was from 4d. 
to 5M. per perk ; seventy years afterwards, in the time of Columella, it liad risen Jo 
1 s, 9d. per peck. Vineyards were so neglected in the time of tins author, tliat Uicy did 
not yield nuire to the landlord as rent, lluui 14.v. or ISs. per acre. 

169. The price of land, in the time of Columella and Pliny, was twcnty-Uve years’ 
purchase. It w.is conmion, bodi ihese wiiici-s inform us, to receive 4 per cent for capital 
so invested. 'Die interest of money was then 6 per cent; but this 6 percent was not 
what we would call legal interest; money among the Romans being left to find its v.ilue, 
like other commodities, of course the interest was always fluctuating. — Such is the 
essence of what is known as to tlie produce, rent, and price of lands among tlie Romans. 

StCT. VI. Of the Homan ApicuUurists, in respect to general Science, and the 

Advancement of the Art. 

170. The sciences cultivated by the Greeks and Homans were chiify of the mental and 
mathematicid kind, 'Diey knew notliing of chemistry or physiology, and very little of 
otlier branches of natural philosophy ; and hence their progress in the practical arts was 
entirely the result of observation, exi»erience, or accident. In none of tlicir agricultural 
writers is tlicrc any attempt made to give the rationale of the practices described : abso¬ 
lute directions iu-e cither given, as is frequently the case in Virgil and Columella; or (he 
historical rclaUon is adopted, and tlie re^cr is informed what is done by certain persons, 
or in certain places, as is generally the case with Varro and Pliny. 

171. U'hercvei’ the phenomena if nature are not accounted for scientificaUif, recourse is 

had to sujwmatural causes; and the idea of tliis kind of agency once admitted, there is 
no limit that can be set to its'’influence over (he mind. In the early and ignorant ages, 
good and evil spirits were supposed to Uikc a concern in every thing; and hence the 
endless and absurd superstitions of the Egyptians, some of which have been already 
noticed, and the equally nuraei)|iiu5 tliough perhaps less absurd rites and ceremonies of tlie 
Greeks, to procure their favour, or avert tlieir evil influence. Hesiod considered it of not 
more imjiortancc to describe what works were to be done, than to describe the lucky and ^ 

unlucky days for tljcir performance. Homer, Aiistotle, 'Dieophrastiis, and all the Greek , 

authors, are more or less tinctufed with this religion, or suiicrstition as we are pleased to 
call it, of their age. 

17‘i. As the Romans made few advances in science, consequently they made equally few 
in div 9 sting tliemsclves of tlie superstitions of dieir dneedibrs. These, as most readers 
know, entered into every detion and art of (hat people, and into none more than agri-' 
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cultune. In. some eases it is of importance for the general reader to bo aware of this, 
before pecdsing Uieir rustic authors; as in the case of hctcrogeneods grafting, and die 
spontaneous generation and transmutation of plants, which, though stated by Virgil and 
Pliny, and others, as facts, are known to every physiologist to be impossible: but other 
relations are too gnjfBs to be entertained as truths by af^y one. Of these we may mention 
the lunar days, the impregnation of tuiiinals by particular winds, &c. It is impossible 
not heartily to concur with Lord Koines in congratulating the present age on its delivery 
from such “ heavy fetters.” It is curious to observe die religious economy of Cato. 
After recommending die master of the family to be regular in performing his devotions, he 
expressly forbids the rest of die family to perform any, either by dicmselves or others, 
telling diem that they were to consider that the master performed sufficient devotions for 
the family. {Cat., cap. 43.) Tins was probably intended not only to save time, but also 
to prevent such slaves as had naturally more susceptible imaginations than die others, 
from becoming religious enthusiasts. 

173. H'hat degree of improvement agricidlure recewed from the Romans, is a question • 
we have lio means of answering. Agriculture appears obviously to,have declined 
from the time of Cato and Varro to Pliny; and therefore any improvembnt it received 

’ must have taken place antecedently to their era. As these authors, however, generally 
rtefej* to the Greeks as their masters in this art, it appears very doubtful whcdicr they 
did any thing more than imitate their practice. As a moie luxurious people, they 
introduced new fruits, and probably improved the treatment of b'^ds, and other minor 
products; but these belong more to gardening and domestic econoiuy, than to held 
cultivation. In the culture of corn, herbage, plants, and fruit trees, and in die breeding 
aq|l rearing of cattle, Noah and his sons, the Jews, die Babylonians, Egyptians, and 
Greeks, may have been as far advanced os die Romans, for any thing that appears to ther 
contrary, 'fhe great agricultural advantage which mankind have derived from the 
Romans, is the diftusion of the art by their almost universal conquests. 

Skt. VII. Of the Extent to which Agriculture was carried in the Roman Provinces, amt 

of its Decline, 

174. The art of agriculture was not only familiar to, but held in estimation by, every Ro¬ 

man soldier. It was practisc<l by liim in every foreign country where ho was stationary ; 
and he taught it to die inliabitants of sudi as were unculdvated. In some countries, as in 
Qirthaginia, great part of Spain, and a part of die soudi-cast of France, agriculture 
was as far advanced as in Italy; because at Cartilage and Marseilles the Greeks had 
planted colonies, \%Iiich ilouribhed anterior to the Romans, or at least long before diey 
extended their conquests to these countries ; but in Helvetia, Germany, and Britain, it 
was in a very rude state or unknown. • 

175. In Germany, except on the borders of die Rhine, agriculture was never 
generally practised. The greater part of die country was covered with forests; and 
hunting and pasturage were die chief occupadons of the people when not engaged in war. 
'I’he decline of the Roman power in that country, therefore, could make very little dif¬ 
ference as to its agriculture. 

176. In Britain, according to Caesar, agriculture was introduced by colonies from 
Belgium, which took shelter there from die encroachments of die Belgae thim Germany, 
about B. C. 150. These colonies began to cultivate the sea coasts; but die natives of the 
inland parts lived on roots, berries, flesh, and milk, and it appears from Dionysius 
that they never tasted fish. Pliny mentions the use of marl os being known to the 
Britons; and Diodorus Siculus describes their tncdiod of preserving corn, by laying it 
up in the ear in caves or granaries. 

177. But the ^meral spread of agriculture in,’Britain was no doubt c,(rected by the 
Romans. Ilie tribute of a certain quantity of com, which they imposed on every part of 
the country, as it feU luuler their dominion, obliged the inhabitants to practise tillage; 
and from the example of the conquerors, and the richness of the soil, they soon not only 
produced a sufficient quantity of com for their own use anR^bat of the Rcnnan troops, but 
aHbrded every year a veiyr great surplus for egiportationi.tt' ^le Emperor Julian, in the 
fourth century, built granaries to receive this com, and on ontt occasion sent a fleet of 
eight hundred ships, “ larger than common barks,” to convoyjt to die mouth of the 
Rhine, where it was sent up the country for the support ijjf ibe plundered inlialiitants. 

178. Agriculture among the Romans thetnselves bemn to dbcHne in Varro's time, and 
was at tr low in the days of Pliny. Many of me great men in Rome, trusdiig 
to their revenues from the provinces, neglected the culture of their estates in Italy; 
others, in wont of money to answer the demands of luxury, raised all thc^ could upon 
credit or mortgage, and raised the rents of dieir tenants to on oppressive heigltt to 
enable them to pay the interest. Die fanner was in' this manner deprived of liis capital; 
hia spirits were broken, and be ceased to exert himself, or became idle and rapaciops like 
tiis landlord. The civil wars in the end of the second century, the tyrannic conduct of 
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tiie emperors in ttie third; aiid the removal of the seat of empire to Cunstantinople in the 
middle of liiat whicii tb|ilowcd, prepared the way for the entrance of tlio Goths in the 
beginning of the fifth century, which completed the downfal 6f agriculture and every 
peaceful art. It declined at the same tima. in all thp western provinecs ; in Africa and 
Spain, from the incursii^ns of the floors; in France, froth the inroad*of the Germansj 
in Germany and Helvetia, from the inhidiitaiits leaving their country and preferring a 
predatory life in other stiites and in Britain, from the invasion of the Saxons, and die 
inroads of tlie Scots and Piets. 


CUAP. III. 

llhlory of Agriculture during the Middle Ages, or from the Fifth to the Seventeenth 
^ , Century. 

179. Tn the ages <f anarchy and barbarism which succeeded the fall <f the Jioman power 
in Eiiro]to, agriculture appears to have been abandoned, or at least extremely neglected. 
Pasturage, in troiiblcstJTno times, is always preferred to tillage, because sheep or cattle 
may be concealed from an enemy, or driven away on his ajjproaoli*; "but who wopld' 
sow without a certainty of being able to reap ? Happily, llio weaknesses of mankind 
sometimes serve to mitigate the ellects of tJieir vices. Tliiis, fhe crctinlity of the bar¬ 
barians of Uiosc times led them to respect the religious establishments, and in those W'ere 
preserved such remains of letters and of arts as had cscajied from utter destruction. 
These institutions were at first very limited, both in their buildings and possessions, and 
the inhabitants frugal and virtuous in their habits ; but in a very few ycai-s, by the giants 
of the rich warriors, they acquireil extensive possessions ; erected tl»c most magnificent 
buihlings, and lived in abuiulancc and luxury, 'nieir lands were cultivated by servants, 
under the direction of tJic priests, wlio would have recourse for information to the Roman 
agricultural writers, which, in common with such other books as then existed, were almost 
exclusively to lie found in their libraries. We know little of the progress of agriculture 
under these circumstances for nearly ten centuries, when it began to revive*throughout 
Europe among the lay proprietors. Wc shall notice some particnlaw relative to this 
revival, first in Italy, and next in Germany, France, and England. So little is koowii 
of the husbandry of Spain and the Netherlands during this period, that wc shall deftr 
what wo have to say of those countries till wc treat of their modern state. 

Sect. I. History of Agriculture in Italy, durhig the MuliUe Ages. 

180. J.iitle is known of the agriculture of Italy from the time of Pliny till thni of 
Crcscontio, a senator of Bologna, whose work In Camniodum liuralium, written in 
l.SOO, was first printed at Florence in 1478. He w.as soon followed by several of lus 
countrymen, among whom Talti, Stefano, Augustino Gallo, Sansovino, Lauro, and 
Torcllo dc*scrvc to be mentioned with honour. Prom some records, however, it ayipcars 
that irrig.'ition Inid been practisctl in Italy previously to 1037. Tlic monks of Chiarevallc 
had fonned extensive works of this kind, and bail become so celebrated as to bo consulted 
and employed as hydiaulic engineers, by the Emperor Frodcrie I., in the thirteenth 
century. Silkworms were imported from Greece into Sicily by Roger, the first king of 
that island, in 1146 ; but they did not extend to the Continental states for riT&ny years 
afterwards. 

181. Ill the early part of the fourteenth century, tlic inhabitants of the south of Imly 
vv ere strangers to many of the conveniences of life ; they were ignorant of tlie proper 
cultivation of *e vnne, and the common people wore just beginning to wesr shiils. 
Ihe Florentines were the only people of Ibaly who, at that time, traded with England and 
France. The work of Cresceiizio is, in great i>art, a compilation from die Roman 
authoi-s; but an editiorf pulilUicd iit Basil in 1548, and illustrated with figure.s, may 
probably be considered as iiuS^ating the implements then in use, llie ploiigli is drawn 
by oidy one ox : but (fl^rent killd.s to be drawn by two and four oxeu arc described in 
die text. A driver is also toentioned, which shows diat the ploughmen in those days were 
less expert than during d^tiiije of the Romans, vvho did not use drivers. A waggon is 
doscrilved with a wooden axle and low wooden wheels; each wheel fomieil 
either of one jiiece or of four pieces joined together. Knives, scythes 
{ftg. ai.), and grafting tools, as well Jis the mode of perfonning die 
operation, arc figurtAl. Sowing- w.xs theft i>erfonncd exactly as it was 
among the Romans, and is still in most jiarts of Europe, where a sowdng 
machine is not employed. The various hand tools for stirring^ and 
turning the soil are de.scribed and exhibited; and the Roman bidens 
shown 4s in use for cultivating the vine. All the agi iciiltiiral and horti¬ 
cultural plants described by ITitiy an' trealcil of, but no oUicrs. 

rx • 
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182. Towards the end of the sixteenth ccnturi/, Torello’s liicordfi d\i^(ricultura was 
published. In 1584 , Pope Sii^tus, according to Uartc [EssayJ^.), ‘^forcwl Ids subjects to 
work, that they might pay the heavy taxes imposed on them ; and by tins means rendered 
them happy and contented, and himself rich and powciful. He found tlicm sunk in 
sloth, overrun with pride and poverty, and lost ^ all sense of civil duties; but he 
recovei'cd tliein from that desi>icable stale, first to industry, and next to plenty and 
regularity. 

183. A'a/>les being at this period a Spanish province, the wars in which Spain was 
engaged obliged licr to jiiit a tax upon fruit j and as fruits were not only the chief 
delicacies, but articles of subsistence, among the Neapolitans, tins iinposition is said to 
hare rendered them industrious, ijut Uioiigh some agricultural books were published at 
Naples during Uie sixteentli century, there is no evidence that tliey ever made much pro¬ 
gress in culture. Their best lands are in Sicily ; and on them a coni crop and a fallow 
was and is the rotation, and the produce seldom exceeded eight or ten for one, as in the 
time of th.e Romans. Tliis is the case in Sicily atjiresent; and it is likely diat it was no, 
dillerent, or at least, that it was not better, fi-oni tlie fifth to tlic seventeenth centuries. 

184. The greatest agru-ultnral imjn-ovements in Italy wliicli took iilace during the 
|)criod ill question, were in Tuscany and Lombardy, In the former country the culture 
o^ the vine and t.ic olive were brought to greater j crfection than any where else in 
"Europe. 'Die oil of Lucca and the wines of Florence beeaini- celebrated in other coun¬ 
tries, and the commerce in these articles enriched tlic inhabitaiU'-. and enabled tlie pro¬ 
prietors to bestow increased attention on the cultiv.ilion of their . states. Lombardy 
excelled in the management of corn and cattle as well iis of ihc vine, 'llie butter, cheese, 
and beef of the country, wcie esteemed the best in Italy. The pastures were at that 
time,and still arc, more productive than any in Europe, or perhaps in the world, having the 
tJiree atlvantages of a climate so fempcjalc in winter that the grass grow's all the year, a 
soil naturally rich, and !ui abundant supjily of river water for irrig.ition, Hie irrigation 
of Lombardy forms the chief feature of its culture. It w'as begun and carrietl to a con¬ 
siderable extent under the Romans, and in the period of which we speak extended and 
increased under the Lombard kings and wealthy religions establishments. Some idea 
may be foiined of the comfoit of the fanners in I.oniliardy in the thirteenth century, by 
Uie picture of a, farin-housc given by Creicenzio, who lived on its borders, which, as 
a Fnmch autiquariaii (Paulinay) has observed, dillers little from the best modern ones of 
iltaly, but in being coveied with thatch. 

Sfct. 11. History of ^Ignculturc in France, from the Fifth to the Seventeenth Century. 
185. Fhe nations who loin/iiered France in the Jifth century were the Coths, Vandals, 
and Franks. The two former nations claimed two thirds of the conquered lands [Leges 
Jiiirgiuidiorum, lit. 54 ), and must of course have very much alteivd both the state of 
projierty, and the management of the allairs of husbandry. The claim of the Franks i,s ^ 
more uncert.iin ; they were so much a warlike peojile, th.it tlidy probably dealt more 
favourably with those whom they subjected to their dominion. 

ISO', rill that is known of the ngriculliire. of these nations and of France, till the ninth 
cenliiry, is deiived from a perusal of their I.'iws. 'fliesc appear to have been favoiiniblc 
to cultivation, especially the laws of die Flanks. Horses are frequently mentioiusl, and 
a distinction made between the war horse and farm horse, vvhich shows thiit this animal 
was at tJiat period more common in France tlian in It.dy. Horses, cattle, and sheep 
were pastured in the forests and commons, vvitli bells jiliout the necks of several of them, 
for the'r more ready discoveiy. The culture of vines and ordiiirds w'as greatly encouraged 
by Charlemagne in the niiiili century. lie planted m.my vineyards on the crown lands 
which were situated in every part of the country, and left in his capiliiliirles particular 
instructionfor their culture. One of his injunction-, prohihlts an ox and an ass from 
licitig yoked together in the same plough. 

187. During great jmrt if the ninth ami tenth centuries, France w.as harassed by civil 
wars, ami agriculture declined ; but to what ex'tent, scarcely any facts are left us to ascer¬ 
tain. A law passed in.tliat period, rcsjiecting a finner's filling tlic lands of his superior, 
enacts that, if the dittle are so wer.k that 'our could not go a w hole day in tlie plough, he 
was to join these to the cattle of another anti work two tUiys instead of one. lie who 
kept no cattle of Ids own wa-. obliged to work for his superior tliree days as a lahouier. 

188 . In thei/en-iilh aiut lio/fth cc/i/j/nV.v, the country enjoyed more tranquillity, .'tiid 
agriculture was improved. Jutlging from the Ahhf- Siigei’s at count of the abbey lands 
of St. Denis, Iretter fanu-houses were hiiilt, wa.sle lamls ciiltivaletl, ^nd rents more than 
daiiblcd, Tlip church published st'veral canons for the security of agriculture during 
this period, which must liave had a htmeficial ellect, iis the greatest proporlitin of tlJebcst 
lanrls in every tsnintry was then in the liands of the clergy. 

J89. In. /hi’ thirternth century little alteration took place^; hut the imniber of holidays 
wens diminished, and mills for grinding corn driven by wiiitl introduced. 
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1 90. In the fourtet^th and fifteenth centuries, agricultwre sufiercd greatly by the English 
wars and conquests, an(J^by political regulations relative to the export and in^ket price 
of com. 

191. About the middle of the sixteenth century, tha first agricultuml work produced in 
France made its appearance. It wa# entitled, /,<?« Moyens tie deeenir Ttiche, and was com¬ 
posed by Uerhard de Pallisy, a potter, who had written on various subjects. It is a very 
short tract, composed of economical remarks on husbandry, ur rural and domestic 
economy. Towards the t-iid of tliis century, under Henry IV., and his virtuous minister 
Sully, consideiable enterprise was displayed. Canals were projected, and one begun, and, 
{recording to Sully, France in his time abounded with corn, grain, pulse, wine, cider, flax, 
hemp, salt, wool, oil, dying drugs, cattle great and sin-dl. and every thing else, whether 
necessary or convenient for life, both for liome consumption and exportation. {Mem., 
xvi. 225. ; Ranken's Hist, of France, i. 433.) 

iBiitT. III. Of the Agrindture tf Germany and other Northern States, from the Fflk to 

(he SeoCnteenth Century. 

192. The nations north of the Rhine and the Danube, during the first lialf of these 

centuries, were chiefly employed in niiiking inroads or conquests on their sonthorn neigh¬ 
bours ; and during the whole period they wore more or less engaged fit attacking une 
another. Under sucli circumstances, agiicidture must either have remained in the state’ 
which wo have already described (178.), or it must liave declined. In some states or 
kingdoms it may liavc been less neglected tlian in others, or may even have improved ; 
but, during the whole of this pciiod, nothing was cflcctcd which demands paiticiilar 
attention. * 

193. The catTu'sl German author on husbandry is Conradiis Hcresbachiiis, who was 
lx)rn in 1.508, and died in 157fJ. His work, De Rc Rustica, was published after his 
death. It is an avowed com))i)ation from all the authors who had preceded him, and 
contains no information as to the state of agriculture around him. It is a dialogue in 
fotir books, and also includes gardening. The persons arc Cono, a gentleman retired 
into the country; Rigo, a couitior; Mctclea, wife of Fono; and Hermes, a servant, 
'Die conversation is carried on in Cono’s bouse, and on his fann, and tfle different 
speakers are in.-ulc to deliver .ill tliat lias been said by all the Greek and Roman writers, 
from Hesiod to Pliny, by Crescenzio and other Italians, and by various writers on 
general subjects. they converse on Uie advantages of agriculture as a pursuit ; on its 
general inaviins and jiractices ; on the culture of particular plants ; and on tlie economy 
of the house and garden. 

19h No other boats on agtieuUure, of any note, apitcared in Germany during the period 
under reviem. About the middle of the sixteenth century, the Elector of Saxony, 
Augustus II., is said to have encouraged agrii'ulture, and to ha\c platitctl the first vine- 
y.ar<l in Saxony; but, jfrom the implements with which he worked in person, which arc 
still prescrvetl in the arsenal of Dresden, he appears to have been more a gartloner than a 
fanner. It is to he regretted tliat die histories of the arts in the northern countries during 
the middle ages are very few, and so little known or accessible, that we cannot derive 
much advantage fioiu Uiem. 

Sect. IV. History of Agriculture in lSrllain,from the Fifth to the Serenlecnth Century. 

19.5. Rritniii, on being quitted by the Romans, reas invaded by the Saxons, a ferocious 
and ignorant peojjle, by whom agriculture and all other civilised .irts were neglected. 
In the eleventh century, when (he Saxons had aiualganiated with the natives, and con¬ 
stituted tlic main body of the English nation, (he country w .as again invaded by the Nor¬ 
mans, a tnuclit more civilised race, w'lio introduced considerable iinprovenient. These 
two events form distinct periods in the history of Briti'.li agriculture, and two others w’ill 
bring it down to the seventeenth century. 

Subsect. 1. History of Agrie^dturc in Rrituin during the Anglo-Saxon Dynasty, or from 

the Fifth to the Eleventh Century. 

196. At the arrival «f the xlnglo-Sarnns this isl.uid, according to Floury {History, 

vol. iv. p. 97 .), ahoiinded iq lunnorous flocks and herds, which these conquerors seized, 
and pastured lor their own use f .and, after their settlement, they still continued to follow 
pa-sturage ns one of Uie chief means of their subsistence. This is evident from the great 
number of laws that were in.ade in the Anglo-Saxon times, for regulating the prices of all 
kinds of tame cattSl*, for directing the fnanner in which they were to he {lasturcHl, and 
for pfpserving diem from tliievcs, robbers, and beasts of prey. {IfUkins, Leges Sorest., 
passim.) • 

197. The li'etsh tn this period, from the mature of their country and other circum¬ 
stances* depended still more Bii their flocks and herds for (heir support; hence their laws, 

'rcsiiecting pasturage were more numerous, and minute tluin tlio&c of the Saxons. {Leges 

I) 2 • . 
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Wallicts, passim.) From these laws we learn, among many other p^^culars winch need 
not be mentioned, that all tlic cattle of a village, tliough belonging to aiiTcrcnt owners, were 
pastured togetlier in one herd, under the direction of one person (with proper assistants) ; 
whose oadi, in all disputes about the cattle under his care, was decisive. 

198. By one of these laws, they were prohibited fror* jAoitghingwhh horses, mares, or cows, 
and restricted to oxen. {^Leges iFallicte, p. 288.) Their ploughs seem to have been very 
slight and inartificial: for it was enacted tliat no man should undertake to guide a plough, 
who could not make one ; and that the driver should make the ropes with whiclt it was 
drawn of twisted willows. {Ibid., p. 283.) Hence the names still in use of ridge-withy, 
wanty or womb-tye, whipping-trees, tail-withes, &c. But slight as these ploughs were, 
it was usual for six or eiglit persons to form tliemselves into a society for fitting out one of 
Uiem, and providing it with oxen, and every thing necessary for ploughing; and many 
minute and curious laws were made fur the regulation of such societies. This is a sufficient 
proof both of the poverty of the husbandmen, and of tlie iinpcrtect state of agriculture 
among the ancient Britons in tliis period. 

199. Certmn privileges were allowed to any person who laid dung on a feld, cut down a 
wood, or folded his cattle on another’s land for a year. . Such was die state of agriculture 
during this period in Wales ; it was probably in a still more imperfect state among tlic 
Scots and Piets, b\!it tins we have no means of ascertaining. 

' 200. Our ^Inglo-Sajcon ancestors derived their origin and manners from the ancient 
Germans, who were not much addicted to agriculture, but dii.c'idcfl chiefly on their 
flocks and herds for their subsistence. {Strabo, 1. vii. ; Cwsnr <le Belt, iiall., 1. vi.) These 
restless and haughty warriors esteemed the cultivation of their lands too ignoble and 
laborioua an employment for themselves, and therefore committed it wholly to their 
women and slaves. {I'adt. de Morih. German., c. 1.^.) 'fhey were even at pains to con¬ 
trive laws to prevent their contiacting a taste for agriculture, lest it should render tlxem 
less fond of anns and warlike expeditions. {Id., c. 20'.) 

201. The division of landed estates into what are called inlands and outlands, originated 
with the Saxon princes and great men, who, in the division of the conquered lands, ob¬ 
tained tlie largest sliares, and arc said to have subdivided their teiritory into two parts, 
which were'so named. The inlands were those which lay most contiguous to the mansion- 
house of their owner, which he kept in his own immediate possession, and cultivated by 
iiis slaves, under tlic direction of a bailiff, for the pnriiosc of raising provisions for liis 
family, 'flie outlands were those which lay at a greater distance from tlie mansion- 
house, and were let to the ceorls or farmers of those times at a certain rent, which was 
very moderate, and generally paid in kind. {UetiqnifC Spclinannianir, p. 12.) 

202. 'The rent tf lands in these times was established by law, and not by the owners of 
the land. By the laws of Ina, king of the West Saxons, who flourished in the end of 
tlie seventh and beginning of the eighth century, a fann consisting of ten hides, or plough 
lands, was to pay the following rent, viz. ten casks of honey, t^rec hundted loaves of i 
bread, twelve casks of strong ale, tliirty casks of small ale, two oxen, ton wethers, ten 
geese, twenty hens, ten cheeses, one cask of butter, five salmon, twenty pounds of forage, 
and one hundred cels. {U'illdns, I.rgrs Saxon , p. 25.) Tlic greatest part of the crown 
lands in every county was fanned in this manner by ceorls or farmers, who in general 
ap[iear to have been freemen and soldiers. 

203. Tery lUtle is known of the implements 
or operations of husbandry during this jieiiod. 

In one of Strutt’s plates of ancient dresses, 
entitled, Saxon Barities of the Eighth Cen¬ 
tury, may be seen a picture of a plough and 
ploughman. {Jig. 22.) Tliis is sufficiently 
rude, though it has evidently undergone some 
improvement from the art of lire delineator. 

'ITie labourers were no doubt slaves, and tlie 
animals of draught, oxen. Tlic lands lic- 
lunging to the monasteries wore by much tlic 
best cultivated; because the secular cauonii 
who possessed Uiein spent some part of their 
time in cultivating their own lands. Tlic venerable Bcdc, in his life of Easterwin, 
Abbot of Weremonth, tells us that “ ITiis abbot, being a strong man, and of an humble 
disposition, used to as.sist his monks in their rural labours, sometimes guiding the plough 
by its stilt or handle, sometimes winnowing corn, and. sometimes forging instruments 
oflnisbandiy with a hammer upon an anvil.” {Bedre Hist. Abbat. JEeremath., p. 296.) 
For in those times the husbandmen were under a necessity of making many implements 
of husbandry with their own hands. 
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Subsect. 


3. Of the State ^ Agriculture in Biitnin ajler the Norman Conquest^ or Jrom 
tlw Eleventh to the Thirteenth Centuries. 


204. That the conquest of England by the»Normans^ contributed to the improvement of 
agriculture in Britain U ^ndeniable. 0 For by that event many thousands of husbaniL 
men, from tho fertile and well cultivated plains of Flanders, France, and Normandy, 
settled in tliis island, obtained estates or farms, and employed the same methods in tlie 
cultivation of tliem that Uicy had used in their native countries. Some of llie Norman 
barons were great improvers of their lands, and arc celebrated in history for their skill 
ip agriculture." “ lliciiard de Rules, lord of Brunne and Deeping,” says Ingulphus, 
“ was much addicted to agriculture, and delighted in breeding horses and cattle. Be¬ 
sides enclosing and draining a great extent of country, he imbanked the river Wielland, 
(which used every year to overflow the neighbouring fields) in a most substantial manner, 
building many houses and cottages upon the bank; which increased so much, that in a 
little time they fonned a large town caller? Beemng, from its low situation. Here he 
planted orchards, cultivated commons, converterT deep lakes and impassible (|uagmires 
into fertile fields, rich meadows, and pastures; and, in a word, rendered die whole 
country about it a garden of delights.” {Hist. Ingulp/d., Oxon. edit. 1684, tom. i. 
p. 77, 78.) From tlie above description, it appears that this notfieman (who was 
chamberlain to William the Conqueror) was not only fond of agriculture, but also tliat* 
he conducted his improvements witli skill and success. 

205. The Norman clergy, and particularly the monks, were still greater improvers than 
tlie nobility; and the lands of the church, especially of die convents, were conspicuous 
for their superior cultivation ; for the monks of every monastery retained such of their 
lands its lay most convenient in tlicir own possession, which they cultivated with great 
care, under their own inspection, and frequently with dieir own hands. It was .so much 
the custom of the monks of this period to assist in die cultivation of their lands, especially 
in seed-time, hay-time, and harvest, duit die famous Thomas Bccket, after he was 
Arclibishop of Canterbury, used to go out to die field, widi die monks of die monasteries 
where he happened to reside, and join widi them in reaping dicir corn and making dieir 
hay. {Chron. Gervas., col. 1400.) Tliis is indeed mendoned by the historian as an act 
of uncommon condescension in a person of his high stadoii in the church; but it is 
siiflicient proof that the monks of those times used to work with dieir own hands, at 
some seasons, in the labours of the field ; and, as many of them were men of genius am^ 
invention, they no doubt made various improvements in die art of agriculture. 'ITie 
twenty-sixth canon of the general council of Latcran, held A.D. 1179, affords a further 
proof that the protection and ciicour.-igement of all who were concerned in agriculture, 
were objects of attention to the church. For by diat canon it is decreed, “ Tliat all 
presbyters, clerks, monks, converts, pilgrims, and peasants, when diey are engaged in 


the labours of husbandry, togedicr with 28 ff 

the cattle in dieir ploughs, and the seed | A 

which they carry into the field, shall ^ 

enjoy perfect security ; and that all who \ 

molest or interrupt them, if diey do not J ( 

desist when they have been admonislicd, LA, 

shall be excoinmiiiiicated.” [Ibid., col. ^ ^ 

206. The im}>lemcnts of httsbandiy, in 

/Am pm'iif/, w'crc of the same kind with \\ rT 

those that arc cinpluycil .at present, T H 

dioiigh all of tlt#m, no doubt, niudi Ic.ss 
pel feet in their construction. One sort 
of plough, for example, had but one 

stilt or handle, w'hich th» ploughnmii guided with one hand, having in his other hand an 
instrument wliich served both for cleaning and mending Ills plough, and breaking the cloda. 
(^ 1 .!;. 23.) 'Diis implement was pro- 




bably intended for bn'nking up strong A ^ 

Kinds; for such a purpose the wheels 
would contribute much to its ttc^lincss, / 

wliicli would render two handles unne- / ^ 

ccssary, and thus leave the holder with 

one llond at hberty fo use his axc-like [/ \ / TT , , ^- M / I wTl? 

instrument in clearing away roots and «s—W/! 
clods, or otherwise aiding die operatjon 4 ^ nil It liLv 

of tile plough. Another plough (^g.24.) ^- t-—a 

seems to have liecn w iUiout^ wheels, and was propably intended for light soil 
litrutt’s Complete J'iew (f the Manners, ^c. of England, vol. ii. p. 12 .) The 1 

D 3 . 




t soil. (See 
The Norman * 
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plough hatl two wheels ; and, in the light soil of Nontiandy, was^commonly drawn by 
one ox, or two oxen ; but in England a greater number, acajrding to the nature of the 
soil, were often necessary. (.1/. Monlfuucon, Mitnumens de Monarchic Franqois, tom. i. 
plate 47.; Girafd. Camhrens. liescript. Camiritc, c. 17.) In Wales, the person who coii- 
ductetl tlieoxen in die plough walked backwards. {S^rald. Camb^ens., c. 17.) Their carts, 
harrows, scytlies, sickles, and flails, from the tigures of them still remaining, ajipear to have 
been nearly of the same construction with tliose that are now used. (Strutt’s View, vol. i. 
pi. ‘2tJ. ‘W, 33. and our Jif^. ‘2.7.) In Wales they did not 
use a sickle in reajiing their corn, but an instrument 
like the blaile of a knife, with a wooden handle at each 
end. (Girald. Cam., c.n.) Water-mills for grinding 
corn were very common, but they liad alio a kind of 
mills turned by horses, which were chiefly used in 
their armies, and at sieges, or in places where running 
water was scarce. (Gaufrid. ViHisavf. Iter Iheroso- 
li/mit., 1. I. c. 33.; M. J'aris, Vit. Abbot., p. 94. col.3.) 

307. The rai'ioiis o/ieridiims husbandry, as 
iiiamiring, ploughing, sowing, harrowing, reaping, 
threshing, wini'/olv'ing, &c., are incidentally inen- 
lioned by the writers of this peiiod ; but it is impossible to collect fiom them a distinct 
account of the manner in which these ojicrations were perfoimeil. Marl seems to have 
been the chief maiuue next to dung, employed liy the Anglo-Nonuans, as it had been 
by the Anglo-Saxon and IJritlsh hushandnien. (Af. Paris, ISl.; Tii Vil. Abbot., 

p. 101. col. 1.) Summer fallowing of lands designed for vrheat, and ploughing them 
seveial times, appear to have been common practices of the English faimers of this 
period; for Giraldus Cambrensis, in his description of Wales, takes notice of it as a 
great singularity in the husbandmen of that country, “ Uiat they ploughed their lands 
only ojice a year, in March or April, in order to sow them with oats ; but did not, like 
other ftunners, plough them twice in summer, and once in winter,-in order to j>rej)are 
them for wheat.” (Girald- Cambrens. Drscript. Cant^roe, c. siii. p. 887.) On the border 
of one of "ihe compartments in the famous tapestiy of U.iyeux, we see the figure of <Mie 
man sowing witl> a sheet about liis neck, ci>nfainiug the se<‘d under his left ;u-m, and scat¬ 
tering it with his right hand; and of another man harrowing with one harrow, drawn by 
mie horse. • (Moritjaucon, Moiimnens de Monarchic Francois, tom. i. jdate 47.) In two 
plates of Strutt’s very curious and valuable work (Jit’s, ttii, 27.), wo perceive tlie figures 




of several persons engaged in mowing, reaping, thieshing, and winnowing ; in all which 
operations tliere apjicais to be little singular or dillereiit liom modern practice. (Strutt’s 
•Complete View of the Manners, Customs, of F.ngland, vol. i. plates 11, 12.) 

208. Agriculture in Scotland seems to have been in a very imperfect state towards the 
end of this period. For in a ivarliament licld at Scone, by King Alexander II., A. D. 



1214, it was enacted, that such farmers as had four oxen or cows, or upwanls, sliouJd 
labour their lands, by tilling tlicni witli a plougli, and should iH'gin to till fifteen days 
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before Candlemas ;«^nd that such farmers as had not so many ns four oxen, thoii)rh tlicy 
could not labour their lairds by tilling, should delve os much witli hand and foot as would 
produce a sufficient quantity of corn to supjiort tiicmsclvcs and tlicir families, (nt’guwi 
M<t}eisitilem, p. .“fO?.) But this law was jvobahly dpsigned for the highlands, and most 
uncultivated parts of ^ic kingdonip; for in the same jmrliaun-nt a very severe law was 
niiulc against those fanners who did not extirpate a pernicious weed called guilde (^lirys.'in- 
theinutn st'-geturn 7..) out of their lands, which sc'ctns to indicate a more advanced statu 
of cultivation, (/tot, j). fW.!!.) Tlieir agricul- 
88 tural ojiurations, as far as can be giithcred 
from old tapestries .and illuniinalcd misstds, 
were similar to those of Englaii'l, 'Ihrcsh- 
ing appears to have becA performed by women 
{ fig. ys.), and reaping by the men {Jig. 29. J, ■ 
which is the reverse of the modern practice 
in that and in most countries. Such is tlic account of Henry. 
{Iluttyry of Britain, vol. vi. p. 173.) * 

209. 7V«? field culture of the vine, which had been commenced by 
the monks for tlieir own use, w.as more extensively spread liy the 
Normans. William of Malmshury, who flotirished in the early part of the twclftli 
century, says there were a greater miniher of vinejards in the vale of Gloucester tlian 
any where else, and tluil fiom the gmjies was produced a wine very little inferior to that 
of France. Orchards and cider were also abundant, and the ajijile trees, it is said, lined 
the roads in some parts of the country, as they still do in Normandy, whence in all pro¬ 
bability the plants or at least the grafts were impoited. » 

StinSECT. 3. JItitory of Bgricullure in Britain, from the Thirteenth Century to the Time 

of Jlcmy VIII. 

210. yfgrievllure in the ihiihenlh and fourteenth cenlnrwi, it appears, was still carried 
on with vigour. Sir .John I’ortest uc, in .i work in praise of the English laws, mentions 
tJie progress that had been made in iilanting hedges and hedge-row trees before the end 
of the fVnirteenlh century. Judge Fortescue wrote his l.egnni Andtrr in llie tilfeenth 
century, hut it w'as not published till the reign of Heiny VIII. In the l.aw book called 
Ftelu (supposed to have been vriitleii by some lavvyeis, prisoners in tlie Fleet, in 1:U0), 
very particular directions are given as to tJie most proper limes and best manner yf 
ploughing and dressing fallows. {I'lelti, bb. ii. chap. 73. p. ll)3.) The fanner is there 
directed to ploiigli no ileeper in siiimncr, than is necessary for destroying the weeds; nor 
to lay on his manure till a little before the last ploughing, which is to he with a deep and 
narniw furrow. Rules are also given fi>r the eliangiug and choosing of seed ; for pro¬ 
portioning the quantity of diHercnt kinds of .seed to be sown on an acre, .aceoiding to the 
nature of tlic soil, and the tlegrce of richness ; for collecting and compounding nia- 
nuies, and aceoinmodatiiig ihem to the grounds on wJiich tJiey are to he laid ; for the 
best seasons for sowing seeds of ditfeieiit kinds on all tlic vaiiety of soils; and, in a 
word, for peifomiing every oper.uion in husbaiuby, at the best time, and in tlio best 
manner. {Flela, lib. ii. chap. 72, 73. 7(>.) In the same work, ihe duties and business 
of the stew ard, haililf, and overseer, of a manor and of all the other jieiv^ins concerned in 
the cultivation of it, are explained at full length, and with so much good sense, fh.at if 
they were well perfornied file manor couhl not he ill cultivateil. {Ilnd., chap. 72. 88. ; 
Henry, viii. 2()7.) This work, as well as others of the kind, is written in Latin, and even 
the funning accounts were in fliose days kept in that language, as lliey still are in the 
gieater pai-t of Hungary, 

211. Jturiitg the greater part ofthejifteenth century England was engaged in civil wiU-^ 
and agriculture, as well as otlier aits, iledineil. The labourers, called from the plough by 
royal proelamatiun or the maiulates of their lords, perished iti battle, or by accident and 
fatigue, in immense mnnhers. I.iil>oiii' rose in price nolwithstanding various laws for its 
limitation, and tliis .at lust piodiiced a ineniorahle revolution in the state of agriculture, 
which iiinde a mighty noise *for many years. 'Flic prelates, barons, and other great 
proprietors of land, kept extensive tracts aioiind their castles, whieli were called their 
demesne hinds, in tlu-ii own inmiciiiate possession, and cultivated them by their villains, 
and by hired siTvai.fs, undef tl|i‘ diiection of their liailitls. But these great landholders 
having often led their follovvi-rs into the fields of war, their nuniheis were gradually 
diminislied, and hired servants could not he procured on ivasonaliie terms. Tliis obliged 
the prelates, lords, ^ind gcnlleinen to enclose tJie lands around their castles, .and to con¬ 
vert them into pasture grounds. 'Diis practice of enclosing hocame very gencr,il in 
England about the middle of this period, and occasioned prodigious elamotirs from those 
wh<» mistook the elTect of dopopni.ation for its cause. 

218. The hahil «f enclosing uintls and eoiwrling them to pasture continued after the 
cause liad ceased, ami an ttcl was jiussed to stoii •t'’ l>rogiess in tlie iM'giimiiig of Uie reigif 

■ 1> •« . 





40 HISTORY OF AGRICULTURE. Part t. 

of Henry VII. Tlie dearths of this period furnish another proof «f the low state' of 
agriculture. Wheat in 1437 and 1438 rose from Is. or 4i. 6(/.„the oidinary price i^er 
quarter, to li. 6s. 8rf., equivalent to 181. 6s. 8il. of our money. Stow observes that, in 
these extremities, the common people endeavoured to preserve their wretched lives, by 
drying the roots of lieibs and converting them into at’/ind of bread. Land in those days 
was st»ld for ton years’ purchase, so great wjis the insecurity of possession. 

31.3. ./gricM/tMcc in Scotland was at a low ebb during the tliirteenth, fourteenth, and 
fifteenth centuries, on account of the long and ruinous wars in which the country was 
engaged. A law passed in 1434 enacts that every labourer of “ simple estate’’dig a 
piece of ground daily, of seven feet square; another in 1457, that fanners who had 
eight oxen should sow every year one firlot (bushel) of wheat, half a firlot of pease, and 
forty beans, under the pain of ten sliillings to be paid to the baron ; and if the baron did 
not do tlie same thing to the lands in liis possession, he should pay the same penalty to 
the king. 

314. From the accession of lU'nry VII. in 1485, to neatly the middle if the seventeenth 
cetUury, Enghind enjoyed |)eace. To remove the ell'ects of former wars, however, 
rcquiicd a consider.ible time. The high price of labour, .and the conversion of so much 
land to tillage, ga\e ri'C to (blierent impolitic statutes, pioliihiting the expoK.Uion of 
corn; nhile a guat demand was created for wool by the manufactures of the Nether- 
laiufs, nhicli tended to enhance the value of pasture lands, and ilejnipulate the country. 
The flocks of individuals, in tliese times, sometimes exceeded tw. ’'y thous.and, and an 
act was passed by Henry VTII., restiicling them to a tenth of that number, apparently 
eluded from the partial exception of hereditary ojmlencc. Had Ute restraints imposed on 
the expotiation of corn been transferred to wool, the internal consumption would have 
soon regidated ihe respective prices of those articles ; the propoition between arable and 
pasture lands would soon have been adjusted ; and the docliiting cultivation of the country 
restored. An improved cultivation w.as reserved, however, for a futtire period, when 
persecution extirjwted manufactures from the N'etherlands ; then, when the exportation of 
English vvool hiul subsided, and its price diminished, the farmer or landholder, disap- 
jHiinted of his former exuberant protits, discovered the necessity of resuming the plotigh, 
atul restoring his p.astures to culture. (Hcniy, xii. 361.) 

315. t)f the state if ngriciilturc in .Scoiliind dining the fifteentli atul sixteenth centuries 

little can be staled. Accoiding to IVIajor (IJisloria Itritannicn, P.aris, 153f)), a native of 
Hrtnvick, “ the peasants neither enclosed nor planted, nor endeavoured to ameliorate the 
steiility of the soil.” According to I’ynnis Moiysoti, the produce of the country consisted 
chiefly' of oats and barley; but it would appear from Cludmcrs that wheat was eultiv.ated 
in Scotland, at least upon the clmich lands, so early .-is the thirteenth century. Uirterent 
laws were enacteil for planting groves and hedges, jiriining orchards and gardens, and 
foniiing parks for deer : but it is not the barren injunctions of statutes that will excite a 
s|)iiit of improvement in a country. ' 

Si/nsFCT. 4. History of Agucidture, from the Time of Henry VITI. to the lievotiuion 

in 1688. 

216. Agricidture, soon after the higi-ining if the siilecnth century, partook of the general 
improvement «hich followed tlie invention of the art of printing, tbe revival of literatme, 
and the more settled authority of governiuent ; and, instead of tbe occ.isioiial notices of 
historians, we can now refer to regular Irealisi's, written by men who engriged eagerly in 
this neglected, and hitherto degiaded, occupation. 

317. The. ctdline of ho]>% was either introduced or revived caily in the reign of Henry 
VIIT. ; and that of flax w.as attempted, hut without success, though eufolced by law. 
(Jlidinshead, j). HO, HI. ; 34 lien. H. c. 4.) 'Hie legislature at that timt endeavoured 
to cxectite, i'y means of pen.nlties, those r.itional improvcmctits which have since been 
fostered and cherished by bounties; or, vvhat is better, pursued from the coniinon motive 
of self-interest. 

SIR. The liraedinir of horses w'.i'i now much encouraged.,. To the jiassion of the age, 
and the i>redileclion of the monarch for splendid loiirnainent.s, may lie attributed the 
attention bestowed on .a breed of horses i,f a strength and stature adapted to the weight 
of the complicated panoply with which the knight and lus courser were both invchted. 
.St.itiitcs of a singular nature were enacted, allotting fordec'r parks a certain propor¬ 
tion of breeding mares, and enjoining, not the prelates and nobles only, but tliosc 
ivhtrA! wives wore velvet bonnets, to have stallions of a certain si/.c for tbeir saddle. 
The legal standard was fifteen hands in horses, thirteen .in mares, and “ unlikely tits ” 
wer#, witliout distinction, consi,gneil to execution. (27 Hen. 8. cap. 6. ; .36 Hen. 8. 
cap. 13. See Jlarrington’s Observntions on the Slaluies, p, 443.) James the Foiirtli, 
of Scotland, with more propriety, imported horse's from foreign rouiifrios in order to 
improve the degenerate breed of his own. (I’ilscottir, p. ,15,3.) 'llic eultivatiflii of 
^nwiics for tbeir winter provender was stiU unknown ; nor were asses propagated in’ 
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England till a su^cqucnt penod. {Hotimheatt, p. 25JO.; Polydore Virgil, p. 13.; Henry, 
xii. ‘268.) • ^ 

219. The Jir»l English treatise on hnsbandry now appeared, written by Sir A. Fitzberbert, 
judge of the common pleas. It is entitled 'J^he Book Hushindry, and contains directions 
for draining, clearing, and enclusj^g a tann; and for enridiing and reducing the soil 
to tillage. Lime, mart, and fallowing arc strongly recommended. The landlords are 
advised to grant leases to fanners who will surround tlieir farms, and divide them by 
hedges into proper enclosures; by which operatiun, he says, “ if an acre of land be 
u'ortli sixpence before it is enclosed, it will be worth eightpence when it is enclosed, by 

^reason of tlic compost and dunging of tlic cattle.” Another reason is, that it will pre¬ 
serve tlie corn without the expense of a herdsman. From the time of the appearance of 
this work, in 15.34, llarte dates the revival of husbandry m England. 

220. The Book of Surveying and Jmjjrouements, by the author of The Book of Ilut-. 
liandry, apiicared in 1539. In die former treatise we have a clear and minute description 

•of the rural practices of tlmt period ; am' Ironi the latter may be learned a good deal of 
the economy of the feud.il system in its decline. The author of The Book oj*Husbandry 
writes from his own experience of more than forty years ; and, if we except his biblical 
allusions, and some vestiges of tlic superstition of the lioman writers about the iniluencc * 
of the moon, theie is very little of his work that should be omitted, Jnd not a great deal 
of suhse(|uent science that need be added, with regard to the culture of corn, in a manual 
of husbandry adapted to the present liuie. It may surprise soific of the agriculturists of 
the piescnt day, an eminent agriciiltiir.at wiiter remarks, to be told that, after tlie lapse of 
almost three centuries, I’irzherbert’s practice, in some matenal blanches, has not been im¬ 
proved upon j and that in several districts abuses still exist, which were as clearl^’' pointed 
out by him at that early period, as by any writer of the piescnt age. llis remarks on 
■sheep are so accurate, that one might imagine tliey c.une from a storemaster of the pre¬ 
sent (lay : those on horses, cattle, &c., are not less interesting; and there is a very good 
account of the diseases of each species, and some just observations on the advantage of 
mixing dilfcrcnt kinds in the same pasture. Swine and bees conclude this branch of tlic 
work, lie then points out the great advanUigcs of enclosures; recommends “ quyek- 
settynge, dydiynge, and hodgyng and gives particular directions about the stttes, and the 
method of tr.uning a hedge, as well as concerning the plaiitiiig and management of trees. 
Wc have then a .short infonnalion “ for ayonge gentylnian tliatintendeth to tlnyvc,” and 
a “ pndouge for the wive’s occupation,” in .some instances, rather too homely for the pre¬ 
sent lime. Among other tilings, she is to “ make her husband and herself some clotlics 
and ” she may h.ivc the lockes of the shepe, either to make blankcttcs and coverletfes, or 
both.” This is not so much .'iiniss ; but what folloivs will bring our learned judge into 
disicpiilo, even with our most industrious housewives. “ It is a wive’.s occupation to 
vvynowe all manner of conics, to make malte, to vvaslie and wrynge, to make heye, slieixj 
come, and, in time of iiedc, to iiclpc her husbande to fyll tlic miickewaync or dounge 
carte, drive the ploughe, to loade heve, come, and suchc other. And to go or ride to the 
market, to sel butter, chcse, mylkc, egges, chukyns, capons, licnnos, pygges, gese, andall 
manner of comes.” The rest of the book contiuiis some useful advices about diligence 
and economy ; and concludes, after the manner of the age, with many pious exhortations. 
{Eiiryc. lii it., nrl. rlgr.) 

221. The shite if agrindt are in England in the early part of the sulccnth century, and 
probably for a long time before, is tlius ascertained ; for Fitzherbert no where speaks of 
the practices vvhicli he deserihes or recommends as of uceiit introduction. The Book of 
Siirri'yinge adds considerably to our knowledge of the ruial economy of tliat age. 

“ Four mailer of conmicns” are described; several kinds of mills for corn, and other 
purposes, aiui also “ quernes that goo with hand different orders of tenants, down to 

the “ hoimdmeii,” who “in some places contynuc .as yet;.and many tymes, by 

color thereof, there bo many fj'eenien taken as (louiubnen, and their lands and goods is 
taken from llieni.” J;iine and marl are iiienlioncd as common manures; and the former 
was .sometimes spread on the surface to destroy heath. Both draining and irrigation 
are noticed; tlioiigh the laftcr but slightly. The work concludes with an enquiry 
“ How to make a fownsliip that is worth XX merke a ycre wortJi XX li. a year:” 
this is to be done by enelosiiig, by wbicli, be viys, live slock may be better kept and 
without herds; and the clo^s lir fields aUeniatcly cropped with corn, and “ let lye ” for a 
time. 

222. .■Igrindture had attained a considerable degree of respectability during the reign tf 
Elizabeth. Accor4ing to Tusscr, who wrote in that age, and whose work will be pre- * 
seiitly noticed, agriculture was best understood in Easex and SutFolk ; at least cnclouires 
w'cre more common in tlicse comjties tlian in any otlicr, wbicli is always a proof of 
advancement. A fanner, according to Harrison the geographer, “ will thinke his gaincs 
Very «mall towardes the cii^ of his termc if ho have not six or seven years rent Ueing by 
liitn, therewith to purchase a new lease; beside a fair gnniisb of pewter on his cupboortj. 




49 HISTORY Oy. AGRICULTURE. .^rtT. 

' ■’f 

urith as mucli more in odd vessels going about the house; throe or figir feath6rrbifd&'; so 
many coverlets, and carjiets of tnpestrie ; a silver salt; a liowlc for wine, if ndtf'^ whole 
neast; and a dozen of spooncs to furnish owte the sute.” (Harrison’s Desertion, ijf 
Engfantl, p. 188.) , .”»• 

2i}3. 77/e cfDuUiioH of a f/oofiiaii, /iifirr or ahout T^Uzahelh's lime, is exemplitiefl i/ldhe^ 
case of Bistio)) Latimer's father. “ Aly father,” s.ays Hugh Latimer, “ was a yeOtpan, 
and had no land of his own ; only he li.ad a farm of three or foun pounds hyi the year at 
the utmost; and hereupon ho tilled so nuieli !is kept half a dozen men. He had a walk 
for a hundred sheep; and my motlicr milked thirty kino, &c. He kept his sou at 
school till he w'ent to the university, and maintained him there ; he married his daugh¬ 
ters with five pounds, or twenty nobles apiece ; he kept hospitality witli his neighbours, 
and some alms he gave to the poor; and all this he did out of the said farm." {(It/pins 
Life of Latimer.') 

224, Cattle were not jilenl'ful in England at the In-gi/nung of Elizabeth's reign. In.lACt) 
it was enacted that no one should cat flesh on Wednesdays or Fridays, on forfeiture of 
three pounds, unless in case of sickness, or of a special license, neither of which was to 
extend to beef or veal. (Slat. 5 /'7/s. cap. 4.) Great pains were taken in the act to prove 
’that it was a political, not a religious measure. 

22.5. The vast number of parks in the kingdom are conijilained of by Harrison. “ There 
are not less,” he says, “ than an hundred in I'issex alone, where .almost nothing is kept 
but a sorte of wildc and savage beasts, cherished for ple.asiire and d light.” And pursuing 
the same subject, he says, “ that if tlic woild last a while after this rate, wheate and rie 
will be no graine for poorc men to feed on.” (Description if Brilaine, j>. 168.) 

22C. hi Scotland the civil dissensions, and even anarchy, which prevailed until a Late 
period in the sixteenth century, operated as a harsh check on every improvement in 
agriculture, and the total expulsion of eccleshistical landliolders incrc.ased this evil; 
as the monks were easy landlords, ami frequently not uninstructed in georgical know¬ 
ledge. The tillers of the earth in Scotland Ii.'mI at least their full sIk-uc of their country’s 
misfortunes, when private vengeance for private wrongs superseded the regular but timid 
proceedings of })ublic justice. A statute was then formed for their particular benefit, 
whereby (Stat. 110. I’arl. 7. Jar, 6.) ” the slayers and liouchers (hongheis) of horses 
and uther cattel,”-with their employers and m.unt.iiners, aie declared “ to h.ue incurred 
the paine of death, and confiscation of alle their glides movvabii.” A second act passed 
in. 1587 for the further protection of husbimdinen, declaring all such as destroyed or 
maimed horses, oxen, &c., cut or destroyed jiloughs or plougli-geers (in time of tilling), 
or trees and com, should suffer death. (Slot. 88. Purl. 2. .Jar. 6.) Se-vcral acts of parlia¬ 
ment were made to protect the farmer., from pclul.mt tithe-galherers; the proper times of 
notice were herein pointed out, and liberty given to the tiller of the land to proceeil in 
bis work if tliis notice were neglected. The last (Slat. 84. Pari. 2. Jar, 6.) confiniicd and 
explained the others. (Andrew’s Continuation if Henri/s Hist., li. 124.) ' 

227. Great attention was sliil paid to the breed of horses in England ; but, during the 
reign of Elizabeth, it was found necessary to lower the standard appointed by Henrj'VIII. 
for stallions, from fourteen hands to tliirtecn. This modification, hovvever, was only to 
take place in the counties of Cambri/lge, Huntingdon, Northampton, I.incoln, Norfolk, 
and Suflblk. (18 Eliz. cap. 8.) No stallion of less height c/)uhl be turned out on com¬ 
mons, forests, &c., for fear of deteriorating the breed. Harrison extols tlie height and 
strength of the English draught-horses ; five or six of them, he says, will with case draw 
three thousand weight of the greatest tale for a long journey, 

228. Ah English traveller, who visited Scotland in 1,5!)8, observed a grad almnduvee of 
aU kind if cattle, and nuiny horses ; not hirge, but high-spirited and patient of labour. 
(Mtm/son’s Ilin,, part iii. ji. 154.) Grixit care, indeed, was taken by the English, while 
the kingdoms were separate, to prevent the Scots fiom iiiq/roving their breed by soiitliern 
stallion.s, it was even made felony to export horses thither from Etiglan/l. (I Eliz, 
cap. 7.) This unneighbourly prohibition v’.'is answered by .i reciprocal restriction in 
1567, as to the exportation of Scottish horses (Shd, 22, Port, I. Joe. 6.) ; but France, 
ratlier than EngLand, .seems to be aimed at by tli.it statute. One circumstance, 
pointed out by a curious antiquary (Caper npud Transtultons of Sc. Ant. Soe., vol. i. 
p. 171.), is a convinoing jiroofof tlic modern improvement in the breed: for many 
years past eight nails have been used to each horse’s shoe fii the north ; six u;,ed to be the 
number, 

229. The jyroper seasons for turning horses to grass was Ihoiiglit a consideration worth 
the attention of the Scottish government, avowctlly to jirevent the wMste of corn. All 
honws were, therefore, ordered to be put to grass from May 1.5tli to Oct. 15th, on 
pain of forfeiting each horse, or its value, to the ■king. Gentlemen of KHX) m.arks, 
yearly rent, and all upwards, arc excepted. (Stat. r22. Pari. 7. Jac. 6.) The 1st of 
June was substituted in a subsequent act (Slat. 56, Ptirl.B. Jac. 6.) for the 15tli of 
May. 
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SteO. ^/itf tnne in England continued to be cultivated for wbie ; but not generally, for 
of the Cobham and Williams of Thames, are pointed out'by Boriinby 

Oo^ as eminently productive. It is probable tliis branch of culture declined with the 
suppression of the monasteries, and tlie ^lurc general culture of barley; as farmers and 
.Others^vtould soon find tlmt good^jcer was a cheaper and better drink, than any wine that 
'could be made in thfi: country. Thuiiglt in 11)63, in tiiis reign, the potato was intro¬ 
duced frmn Santa F& by Capt. Hawkins, yet it did not come into general use, even in 
gardens, for nearly two (-cnturies afterwards. 

231. 2Vjc principal agricultural authors if Elizabeth's reign are, Tusser, Googe, and 
Sir Hugh Platt. Thomas Tusser was born at Uivcnhall in Essex, in 1527. Having 
a fine voice, he was impressed for Uie royal chapel. and sitng in St. Paul’s, under a 
celebrated musician. “ Afterwards he was a sdioiui at Eton, and next a student at 
Cambridge. He next became, by turns, musician, firmer, grazier, and poet; but 
always unsuccessfully, although guilty of neither vice nor extravagance.” His Fire 
Vlundred Points of ilushandry was published in 156’2, and lias Iieen recommended by 
Lord Molesworth to be taught in schools. {Some Consiiteralums for the Promoting if 
jigricuUure and emplot/ing the Poor, Dublin, 172.'J.) It is written in hobbling vene, 
and contains some useful notices concerning the slate of .agriculture in different parts of 
England. Hops, which had been introduced in the early part of fli» sixteentli century, 
and on tlic culture of which a treatise was pubh’shed in 157'!, by Reynolds .Scotf, are 
mentioned as a well known crop. Ruck-wheat was sown after’barley. It seems to have 
been the practice then, in some places, to “ geld fillies ” as well as colts. Hemp and flax 
are mentioned as couiinuu crops. Enclosures must have been numerous in scvenal 
counties ; and there is a very good “ comparison between champion (open fi'dils) coun¬ 
try, and severall.” There is nofliing to be found in Tusser about srfs or bondmen, as in 
Pitzherbert’s works. {Encyc. Pi it., ai’t. Pgricul.) 

233. The next tvitirr is Bnrnaby Googr, a J,vtcolnshtir gentleman, whose Whole Art of Pusbandty was 
minted in It >*, for the most pari, m.nlo up of gleauings trom all the ancient writers of t.TLH;ee .uni 

Itoine, whose ahsurditics arc faithfully retained, with hero and there some description of the practices of 
the age, in which then! is little novelty or importance (.ooge mentions a number of English writeis 
who liviHl iibout the lime of hit/herbcrt, whose wmks have not been jircserved. 

233. Sir Hugh Plat/'s ,fewel Houses tf Art unci Sntuic was printed in Ijyt It is rbioH) a rompilation 
from other writers. The .mthor .spiHsirs to have been a lawyer of laiicoln’s Inn, but he had a seat in 
Essex, and another in Middlesex, where he spent great part of his time —Tbe^^ce Wittinm Harrison, 
a contemuarary ol )Malt, and chaplain to IMron Cobham, wiote a dew riptiun ot Bricaiii, and transl.ited 
llocthuis's HistoiyoJ ScoUamt. In the former woik arc manv v.iluable liiiits on the progri'ss of hus- 
bandry In the ca'ily part of the reign of Ebzabeth Among otlier curious things he asserts lhat'lhc 
Stiaiiish, or Merino slieep, was urigiiiall) dcrivevl from England. 

234. The seventeenth ccnturi/ is dislinguishc'd hy some important improvements in agricul¬ 
ture, among which arc the introcliictioii of clovers and turnips in England*; of hedges 
in Scotland and Ireland ; and tlie cvccution of extensive embiinkineiits and drainages. 
Some useful writers .also ajijicared, especially Norden, G.>bricl Plattes, Sir Hiclinrd 
Weston, Hartlib, and Rlylhe, to whom may he added Evelyn. 

235. For the adoption cf the clover, as an agrienltnral plant, W'C are indebted to .Sir 
llieliard Weston, who, in lfil5, gives an account of its cnituru in Flanders, where he 
hiiys “ he saw it cutting near Antwerp, on the 1st tif ,Iunc lfjl4, being then two feet 
long, and very thick; that he saw it cut .again on the 2L»lh of the same month, being 
twenty indies long; and a third time in August, being eighteen inches long.” Blytlic, 
in 1G53, is copious in liis directions for its cultivation ; and Lisle {Obs- on Husbandry), 
in the beginningof the eighteenth century, sjieaks of it as commonly cultivated in Hamp¬ 
shire, WilCshire, Gloucestershire, and other counties. 

23l». Turnips were probably introduced .as a field crop by tlie same patriotic’ author, 
tliuugh tliej may probably Jiave been grown in the gardens of the churcJi cstalilishments 
long before. They are cultivated, he observes, “for feeding kine in many parts of England ; 
but there is as miidi diflercncc betw een w'hat groweth in Flanders and here, as is between 
the same thing which groweth in a garden and that wliich groweth wild in the fields.” It is 
probable the English turnips he alludes to were rape, which is mentioned by Googe in 
1 3H6 ; but, though Gerai<1c,1n 1597, and I’arkinson, in 1 629, mention the turni)) as a garden 
vegetable, yet neithei of these authors gives tlic least hint of their field culture : be iliat as 
it may, Uay, in IfiSfi, informs us, that they aio sovvn every where in fields and gnrilciis, 
botli ill England and abruhdl for the sake of their roots. Lisle also, in 1707, moiifions 
their lieiiig common in Norfolk, Hampshire, Bcrksliire, and variou.s coiintie.s. llic 
coniinon story, Uierefore, th,it their culture was first inlioiluceil by Charles Lord Viscount 
Townsend, cannot be true; but tlicir culture was prolyably greatly improved by him, » 
when he retired irum public business tvi Rainliam in Norfolk, in 1730, 

237. The first notices if sheep oeingfed on the ground wUh turnips, is given in Hou^iton's 
Collections on Husbandry and Trade, a periodical work begun in lO’Sl. In 1684, Wor- 
lidgc, one of Houghton's correspondents, observes, “ sheep fatten very well on turnips, 
which prove an excellent tiourisbiiient for iheni in htu-d winters, when fodder is scarce; 
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for they will not only oat the greens, but feed on the roots in the ground, and scoop them 

hollow even to the very skin.Ten acres,” he adds, “ sown pith clover, turnips, &c, 

will feed as many sheep as one huntlred acres thereof would before have done.” {Hough¬ 
ton's CoUecHons, vol. iv. p. 142 — H-l.) 

238. Potatoes, first introduced in 1.565 (2.30.), we^fe at ttiis time beginning to attract 
notice. “ The potato, ” says Houghton, “ is a bacc^erous herfc, wiUi esculent roots, 

bearing \vinged leaves, and a bell fiower.Tliis, 1 nave been informed, was brought 

first out of Virginia by Sir IFalter Raleigh; ^ 

and he stopping at Ireland, some wa.s 30 A 

planted there, where it thrived very well, \ — _ 

and to good purpose; for in tlieir succeed- / /M 




ing wars, when all the corn above ground / //m 

was destroyed, this supported them ; for \ .x'y F / mS 

tlie soldiers, unless they had dug up all the L''S\ Jl Hm 

ground where they grew, and .'dniost sifted /4\ Im 

it, could no( extirpate them. From thence njkf . /I ' Ifm 

they W'cre brought to Lancashire, whore A V /\ > ( //^^/ ii Im 

they are very numerous, and now they he- I Ilf 1 
gan to spre^ all the'-kingdom over, 'niey /. fv 

are a pleasant food, boiled or roasted, and [i Wr Jj 

eaten with butter and sugar, 'fliere is a 
sort brought from Spain tJiat arc of a longer I 

fonii (Convolvulus i/nt<itns) (y^. SO.), and ^ 

are more luscious tlian ours ; they are much '' 

set by, and sold for sixpence or eightpence the pound.” (75., vol. ii. p. 468.) 

239. EnihanhmeiUs were made on tlie eastward of England, in various places, by tlie 
Romans, when in possession of the country, and .afterwards by some vvealtliy religious 
iiouses, and by the governmetit. Considerable exertions were made at Roston during the 
reign of Henry VII., under the direction of Mayhavc Hake, a Flemish engineer, and 
fourteen masons; but the principal eflbrt, as far ,as respects gaining hand for agricultural 
purposes, was made during the protectorate, by Col. Veimujdcn, a Fleming, who 
served in Croniwellls army. .Speaking of this engineer’s exertions, I Jarte observes, “ if my 
account stands right (and it comes fiom the best authority extant), our kingdom in the 
space of a few ycius, till the year 1651 only, had recovered, or was on the point of 
recovering, in Lincolnshiic, Cambridgeshire, Huntingdonshire, and Kent, 42.5,000 acres 
of fens and morasses, wliich were advanced in general, fiom hfvlf a crown an .acre to 
twenty and thirty shillings. So tliat, perhaps, few statesmen and generals have better 
deserved a statue or monument from this country than Vermuyden, the principal un¬ 
dertaker.” 


240. The exportation of corn was regulated by vjirious laws, during tlie sixteenth cen¬ 
tury; and importation w.is not restrained even in plenty and cheapness. In 1663 wiis 
passed the first statute for le>>ing tolls at turnpikes. Enclosures by consent and by act 
of p.'U'liamcnt began also to be made during tliis century. 

241, The ogricAilture of Scotland during the ffeenth and sutcenlh cenUtries contmaotk 
to languisli, especially upon the estates of the barons, where the profession of a soldier 
w’as regarded as of greater importance than tliat of a cultivator of the ground; but die 
ecclesiastical lands were considerably improved, and the tenants of them were generally 
much more comfortably circuinshmced th.an those upon tlie estates of laymen. Ilic 
reformation of religion, beneficial as it was in other respects, rather checked than pro¬ 
moted agricultural iinprosement; because the change of property, which then occuricd, 
occasioned a similar change of tenantry, and almost took husbaiulry out of thuhands of the 
monks, the only class of people by whom it was practised upon correct jnincijiles. Hie 
dis.solntion of the monasteries and otlicr religious houses was also attended with injurious 
consequences in the first instance ; though latterly the greatest benefit has been derived 
from tithes and church lattds having come into the hands of laymen. It is probable, had 
not these circumstances occurred, that the tithe system svould*havc still remained in force, 
and Scottish liusbandry have continued und'-v a burthen, which sinks and opprcs-scs the 
cultivator of England and Ireland. Hut tithes having got into the hands of lay titulars, 
or imiiropriators, were in general collected or fanned with s^ch severity as to occasion the 
most grievous complaints, not only from the tenantry, but also from the numerous class 
of proprietors, who had not been so fortunate as to procure a sliare of the general spoil. 
Tliis, ^ded to the desire shown by the crown to restime the grants made when its power 
was oompiu-atively feeble, occasioned the celebrated submission to Charles I., which ended 
in a settlement, that in modern times has proved highly, beneficial, not only to the interest 
of proprietors, but likewise to general improvement. Tithes, in fact, arc a burthen, 
wliich operate as a tax upon industry, tliough it was a long-time before the beneficial 
consequences of withdrawing Uicm were fully understood. (Edin- Encyc., art, Agr.) 
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242. Of the stateagriculture in Scotland during the greater jmrt f the,seventeenth 
century very little is knovin i no professed treatise, on the subject appeared till after the 
revolution. Die south-eastern counties were the c^krliest improved, and yet, in 16CO, 
tlieir condition seems to have been very avrctched. Ray, who made a tour along the 
eastern coast in that year, says, observed little or no fallow grounds in Scotland; 

some ley ground we saw, which they manured with sea wreck. The men seemed to be 
very lacy, and may be frequently observed to plough in their cloaks. It is the fashion of 
them to wear cloaks when they go abroad, but especially on Sundays. They have neither 
good bread, cheese, nor drink. They cannot make diem, nor will they learn. Their 
, butter is very indiiTerent, and one would wonder how they could contrive to make it so 
bad. They use much pottage made of colewort, which they call hail, sometimes broth 
of decorticated barley. The ordinary country houses ai'e pitiful cots, built of stone, and 
cover^ witli turfs, having in them but one room, many of them no chimneys, tlie win¬ 
dows very small holes, and not glazed. The ground in the valleys and plains bears very 
^dod corn, but especially bears barley or bigge and oats, but rarely wheat and rye.” 
\Select Remains of John Bay, Lond. 1760.) 

243 Jf is probable that no gicat change bait falen place in Scotland from the end of Ihe fifteenth century, ' 
except tliat tenants KradiiaYly berainc imssesscd ot a little stork of their own, ^stead of having their 
farms stocked by the Inndiurd. “ The minority of James V., the reign of Mary SteVart, the infancy of 
her son, and the civil wars of lier grandson Charles I, were all perioils of lasting waste, 'the very laws 
which were made duiing successive reigns, for protecting the tillers of the soil from spoil, .are the best 
proofs of the deplorable state of the husbandman,” (^Chalmers's Caledonia, rol. li p. 732.; Encyc. BtU., 
art. Agr.) 

244. The accession of James VI. to the crown of England is understood to have been 
unfavouiablc to the agricultural interest of Scotland ; inasmuch a.s the nobles and gentry, 
being l>y tliat event led into great expenses, raised the rents of the tenantry considerably, 
whilst the very circumstance which occasioned tlie rise, contributed to lessen tlie means 
of llio tenant foi fulfilling his engagements. Scotland, however, was much benefited by 
the soldiers of Cromwell, who were chiefly English yeomen, not only well acquainted 
with husbandry, but, like the Romans at a former period, studious also to improve and 
enlighten ihc nation which they had subdued. The soldiers of Cromwell’s army were 
regularly paid at tlic rate of cighfpence per day, a sum equal at least to the money value 
of two sliillings of our currency ; and as this amiy lay in Scotland for many years, there 
was a gieat circulation of money through the coimtiy. Perhaps the low country districts 
were at that time in a higher state of improvement than at any former period. In th*c 
counties of Lanark, Uciifrcw, Ayr, and Kirkcudbright, tlic rentals of various estates 
wcic greater ill 1660, than tlicy were seventy years afterwards; and the causes which 
liroiigiit about a declension in value arc ascertained without diflicully. The Ihrge fines 
exacted from country gentlemen and tenants in these counties, during the reign of 
Charles II. and his brother James, were almost sufficient to impoverish both proprictois 
and cultivators, had they even been as wealthy as they are at tlie present day. In addi¬ 
tion to those lines, the dreadful imprisonments, and other oppressive measures pursued by 
those in power, equally contrary to sound policy and to justice and humanity, desolated 
large tracts, drove tlic oppressed gentiy and many of their wealthy tenants into foreign 
countries, and extinguished the spirit of industry and improvement in die breasts of those 
who were left behind. 

245. Yet m the seventeenth century were those hncs made which paved the way far the 
present imjrroved system of agriculture in Scotland. By statute 1633, landholders were 
enabled to have their tithes valued, and to buy them either at nine or at six years’ pur¬ 
chase, according to the nature of the property. The statute 1685, conferring on land¬ 
lords a jiower to entail their estates, w'as indeed of a very difTcrent tendency, in regard to 
its eftbets on Kgriciiltiirc; but the two acts in 1695, for the division of commons, and 
separation of intermixed properties, have facilitated in an eminent degree the progress of 
improvement. (^Encyc. Brit., art. Agr.) 

246. The literary history of agriculture, during the .seventeenth century, is of no great 
interest rill about the middle (if diat period. For more than fifty years after die appear¬ 
ance of Googe’s work, there are no systematic w'orks on husbandry, though several trea¬ 
tises on particular departments of it. From these it is evident, dint all die different 
nperarions of die farmer werq jjerformed with more caic and correctness than formerly; 
that Ihc fallows W'crc better worked ; the fields kept free of weeds; and much more 
attention paid to manures of every kind. A few of die w'riters of this period deserve to 
be shortly noticed. 

247. Sir John NOrden's Surveyor's IHjJogue, printed in 1607, is a work of consii^- 
able merit. The first three books of it relate to the rights of the lord of die manor, 
and the various tenures by which landed property was then held, and the obligations 
wliich they imposed ; among others, wc find the singular custom, so humorously described 
in thc'iV/icctittar, about the sncontiiiont widow riffing upon a ram. In the fiftk book, < 
there are a good many judicious observations on the “ di^'rent natures of grounds, how 
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they may be employed, how they may be bettered, reformed, apd amended.” Tlie 
famous meadows ntnir Snliihury arc mentioned; and when eattly have fed their fill, hogs, 
it is pretended, “ are imide fat with tlie remnant, namely, with tlic knots and sappe of 
tl)e grasse.” So many extrav.ngant.assertioiK hav^ been made about these meadows by 
several of o»ir early writers, tliat we ought to receiip' tlicir statements with some degree 
of scepticism, wherever they seem to approach the marvellous.' “ Clover gross, or the 
grass honeysuckle ” (wliite clover), is directed to be sown with other hay-seeds. “ Car¬ 
rot-roots ” were tJien raised in several j»arts of England, and soinetiiiies by farmers.” 
Iiondou street-dung and stable-dung were canied to a distance by water; though it 
appears from later writers to have been got almost for the U'ouble of removing. And, 
leiises of twenty-one years are recommended for persons of small capital, as belter than 
employing it in purchasing land; an opinion tliat nrevails very generally among our 
present farmers. 

a 18. Bers seem to have been great lavountes with these early writers; and among odiers, 
Uiere is a tyeafise by Butler, a gciitlcintm of Oxford, called the Feminiw Monardiit,' 
the Hiilorif if Bcci, printed in 16'09, full of all inamier of quaintness and peilantry, 
i-l!). Markham, Gabrii Phutes, ireslnii, and otlier authors, belonged to this 

period. In Sir llidiard Weston’s Diicoiirse on the Hudiunilri/ of Ihahant and I'lanilers, 
published by Hartlib, in l(vl.5, we may inaik tlie dawn of tlie vast imiiroseincnts which 
have since been clleclcd in Britain, 'liiis gentleman was ambosMulor from England to 
the Elector Palatine .md King of Bohemia, in Itili), and had the me it of being the first 
who introduced the great chivr, as it was then called, into I'inglisli agi'''ullnn‘, about 
lC4a, and prolKibly fiinu|)s also. In less than fen years after its intuiduclion, that is, 
before lti55, the culture of clover, exactly according to the present method, seems to 
liavc been well known in England, and had made its way even to Ireland. 

‘i.50. A great irnni/ irorls on agriciiltine npjieareJ dioing the tiine of the common- 
wealth, of which Blythe’s/wi/jriavr improved and Ilarthh’s /.cea y aie the most valu¬ 
able 'Hie first edition of the former was }uiblislie(l in 18411, and of the hitter in Kl.K); 
and both of tliem were enliuged in siib'.eqiient editions. In the first edition of the 
Improver improved, no mention is made of clover, nor in the second of tiiinips; hut, in 
the third, piiblislied in fO'C'-', clover is treated of at some length ; and tin nips are rccoin- 
mendeil as an escellcnt cattle crop, the culture of which should be extended fumi the 
kitchen-garden to the field. Sir Richard Weston must h.ixc culliialed liiitiiiis htfoie 
this; for Blythe says, that “ Sir Richard afKmied to l...nself, he did fied Ins swine with 
Uiem; they were first given boiled, but afterwards the swine came to eat them raw," and 
“ would run alter the caits and )mll tliem fmIh as they gathered them an expression 
wliifh coFixeys an idea of their being cultuaied in the fields. 

2>I Phithe's booh ts tbe^fiist systematic tooth i» tvbtib thete are some ttaics t-f the r.inrct/tb/e husbanthy, 

SO lienctii’ially cst.ililisliucl sinic, by inlcrjiesirig I’lnver ami turnip liclwoen ciiliiiileniiis iroji. He is a 
great enemy to emninons ami eommon Iklils; and to ri taming I,mil m old pasture, uiile>s it be of the 
beat qinlity Ills desi iiptioii ot diflerent Ximla ol )iloiiglis is iiitereahng ; .sod he juatly reroinmeml,a aucli 
as were draan by two boraea (amiie c\ eii by one horae\ in preu rein e to I tie neiglilv iluiiiiy iin< linies 
whieb required four horae- or oxen, or more Aliiioat ail the manuiea now used seem to b.ive I ecu llieii 
wellknonii, .oiil l.ebrou;lit linn liiiiiaeif lioni i iii.t.xiu'e oi twenty mile.. He ape.iks ol .oi iiisiriimeiit 
whith ploiighe.l, sonpil, ami h.irrowed .0 tlie same time, ,md tlie se///ag e/ rur/Mv.is tin ii .1 snhiei t of 
mueti diSLUasmn “ 11 was not m iii> je.iri.," a.iy. [ilytl.e, “ s.iiee llie l.imoiis i ily of l.oiiiloii petitioned 
the parli.imeiit of laigl.imi .igaiii't two aim. intn . or olieiisive < omnnnliUes, wliieli were likelj lo eomc 
into greic u-e anil t'lum, .iinl tl..it wo, Newi.i.lle eoal, m reeard ot llmr ateiiili, xc , .uni hops, in 
reg.ird they woo’d spoylc the t.iste of tiiiin's, .snrl einl inger the peoj le "* 
ioi. HaitUie, Legaiy is a very heteroeeiieoiis peimrm.iin-e, ront.iinmg among some very jiidieioiu 
directions, a great deal of raali aiiteulation beveril of the delleieiiilea wlinli tlie writer (It. (luUI) 
complains of in Kngliah agrw uUure, must be plated to tlie at count ot our tlnnale, and never li.ive bet n 
nor can be supplietl. 

S.'iS, Houghtons valuable Collections tf lIusbandn/h.swheiM already nicqUoned. (2:37.) 
5154. IPorlidge's Syslcma Agneultiirre wa.s publislicd in If,(38; it treats ot iinprovo- 
inents in general, uf enclosing mcadowis and pastnies, and of watering and draining 
them, of cloyc-, letches, spurry, Wiltshire long-grass (probably that of (he nieiulows 
of Salisbury), bcinp, flax, rape, turnips, &c. A IVrsian wheel was inatle by his direc¬ 
tion in AViltsliirc, in 1GC5, that carried water in good quantity above txventy feet liigh, 
for watering meadows, and another near Godalining in Surrey. Sowing clover and 
other seeds jire-scrvcd the cattle in the fatal winter of 187.1, in the southern imrts of Eng¬ 
land ; whereas in the western .and northern, lliroiigh llelect of hay and pasliire, the 
greater part of tfieir cattle perislied. Hops enough were not planted, hut we imported 
them from the Netherlands of a quality not so good as our own. 'llie authors he chiefly 
quotes arc Weston, Ilartlib, and Blythe. , 

e,5,5. Among other writers of this eeutury may he mentioned Bacon, who, in his natural 
history, has some curious observations on agriculture; Ray, tlie botanist, whose works 
arc rich in facts; and Evelyn, a great cncourager of all iimiincr of hnjirovcincnts, as 
well as a useful writer on planting. ^ , 

256.*' Some f the works of the sixteenth and seventeenth centuries are now very scarce, 
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and most of them.Uttle known to agriculturists of the present day. In aljjpost all of 
them tlierc is much that i^ now useless, and not a little tliat is trifling and foolish; yet the 
labour of perusal is not altogether fruitless. He who wishes to view the condition of tlie 
great body of the people during this period^ as well as the cultivator who still obstinately 
resists every new practice, may, eai^ of them, be gratified and instructed, in tracing the 
gradual progress of iiSprovement, both in enjoyment and uhcful industry. (Encyc. 
Jirit., att, .dfgr.) 

SjiCT. V. History of Agricultxirc in Ultra-European Countries during the Middle Ages. 

, ‘251. The general history of the old Ultra-European counMcs, during tliis period, is not 
known with sufiicient precision and detail, to enable us to a progressive account of 
their agriculture. 'Ihcrc is no evidence of any improvement having been made in the 
agriculture of the Indian and Chinese imtiotis, from the earliest jierJod of their known 
history to tlie present time. I’lie agriculture of Persia, of the African shores of the 
ftlPditerranean sea, and of all the countries ut dcr the 'I'urks, seems, if any change has 
taken place, rather to have declined than advanced during the latter centuries of the 
middle ages. 

‘259. The history of the new Ultra-European countries of America anfj, Australasia, only 
dates its conimeiiccnient (with the exception of part of America) from the l.'itter end of 
the period under notice, and therefore cannot furnish sufiicient viaterials for any useful 
account of their agriculture. Under these circumstances we think it liettcr to defer uii 
account of tiie origin .iiid progress of Ulti.i-Europcan .agriculture till the succeeding 
('h.iptcr, wheie ii will jirccede .-.oine account of its jnesent slate. We have adopted tlic 
same plan with respect to tlie agricultiiie of some of the noitliern European nations, as 
Russia and Sweden, and also with regard to that of Spain and Ireland, 


Chap. IV. 

Present Stale of AgiicuUurc in Europe. 

‘250. A'iritvUure hegaii to he ytiidiedy ns a sen nee, in the principal countries of Europe? 
about the middle of tlie ICtli centuiv. 'Die woiks of Uresceiizio in Italy, Olivier do 
.Serres in I'l.iiua-, lliTcsbnch in Clennany, Herrera in Spain, and J‘'ilzlieibert in Fhig- 
hiiiil, all piiblislicil about dial period, supplied the materials of sludy, and led to Jlnproved 
pi.'ufiei's .among the icjuling agriculturists. 'I'lio art received a seeond impulse in tltc 
middle of die century following, after tlie general peace of Aix-la-Chnpelle. 'ITjen, as 
llarfe has cihseived (A'.ccay.v, i. p. 62.), “almost all (he European nations, by a sort of 
tacit consent, a])|)lied tlieniselves to tile study of agrieulluie, and continued to do so, • 
moie or less, even amidst the universal confusion that soon succeeded.” During the 
l.'ttb century, die niarcli of .igrieiiliuie lias been ]Jiogie,ssivc linouglionl Eiiiope, with 
little exception ; and it lias attained to a very coiisideialile degree of perfection, in some 
districts of Italy, in the Nedieilands, and in (iieat Hritain. In Spain it has been least 
im{iio\ed, ,ind it is still in a veiy baekwaul state in mo^'t jiarts of Iliing.aiy, Poland, and 
Uussi.v. We shall, in the following sections, give such notices of the agriculture of tlu'se 
and the other countries of Europe, as we h.ivc been enabled to glean fiom the vciy scanty 
nialeri.ils whieli exist on the siihjeet. Had these been more abundant, this pait of our 
woik would have been niiiili tnoie instruetive. The jiast stale of agriculture can do 
little more thantgratify tlie euiiosity', but its present state is calculatisi both to excite our 
eiiiiosity and afiect our inteiests. Indcjieiuleiitly of the political relations which may be 
established by a free tr.ade in corn, (here is probably no European country diat does not 
possess some animal v'r vegetable iirodiictioii, or pursue some mode of culture or manage¬ 
ment, that might not be benefifially introduced into Britain ; but, with the exception of 
Flandei-s and some parts of France and It.aly, there are as yet no sufiicient data for 
obtiuniiig the necessary' details. 

Sect. I. /ac jn-esml State of Agriculture in Italy. 

2C(). Italy is the Most inteie.ding country of Euro]ie in respect to Us rural economy. Its 
climate, soils, rivers, and siirfaec aie so various, ,as to have given rise to a gre.atcr variety 
of culture tlian is t» be found .tliroiigliout the rest of Europe; while the number of 
governments and petty stales into which it is divided, has occasionld an almost equalty 
great variety in (lie tenure of land, and 'be political circumstances which afiect the ctil 
tivator. 'Hie great advantage which Italy possesses over the rest of Europe, in an agricuL 
tnral point of view, is its cliniiite ; for (hough, as the learned SismoiuU has shown (Annals » 
if Agtic-, vol. i.), it is, in point of healtli and agrecx'iblenc'ss, one of (he worst in the 
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world, jet tlie cool temperature of some of the northern districts ^admits of the finest 
pastures, while, from the wannth of others, the rocky sides of hills ore os productive of 
grapes and olives as the plains arc in corn. It is the only country in Europe, with the 
exception of some parts of Spain, where com)* grass, butcher’s meat, cheese, butter, rice, 
silk, cotton, wdne, oil, and fruits are produced, all ir> the Idghcst degree of perfection. 
Only a fifth of its surface is considered sterile; while only a fifth of tlie surface of France 
is considered fertile. Tlie jiopiilation of Italy is greater in proportion to tlie surface, 
tlian tiiat of eitlicr France or Britain. 

261. The ivritcrs on the rural economy of Italy arc, Arthur Young, in 1788; Sis- 
inondi, in 1801 ; and. Chateau vieux, in 1812. From the works of these authors, from 
those of Forsyth, Wilson, and other recent tourists, and from our own observations in 
1819, we sliall select some of the most characteristic traits os to the agriculture of Italy, 
adopting the division of Chateauvieux, of the region of irrig.'ition, and the rotation of 
crops, in Lombardy ; the region of vines and olives, exemplified in Tuscany ; tlie region 
of insidubrious air, or the states of the church ; and tlie region of volcanic ^les, or tne 
Neapolitan culture. 

SunsECT. 1. Of the Agriculture of Lombardy. 

, 262. The climate of Lombardy is less irregular than that of some other districts. It 
is temperate on the dcc'ivities of the mountains in Piedmont, where the richest sheep 
pastures are situated ; subject to great vicissitudes and to seveie stonus at tlie base of 
the Alps; and warm and humid in the plain of tlie Po. In sonic pan the olive and 
the orange endure the open air throughout the year, as in the islands of the lakes ; in 
other places, at Milan for example, they require nearly as much protection in winter as 
in England. 

268. The of the plain of the Po has ciideiilly been fonned by the recession or 
deposition of water, and is a rich black mould, deep, and every where perfectly level. 

264. Thc!>e lumh are every trhrre enclosed, eitlicr with hedges and ditches, or with ojien 
water-cour>cs for iirig.ition. 'llic hedges, how'ever, are not very well kept; they aie a 
mixture of dift’ereiit plants ; often of willows chiefly, occasionally of the mulberry for 
feeding the silkworms, and sometimes of reeds. The hedge-plants of the country are 
the Christ’s thorn (i’alihrus australis,^r(, 31.), common hawthorn, ami poinegran.ite. 

265. The lands arc generally firmed by 'mclayers 
(from meta, one half, Ital.), The'landlord pays the 
taxes, and repairs the buildings; the tenant provides 
cattle, implements, and seed ; and tlie pioiUicc is di¬ 
vided. In some cases the huidlord’s half is delivered to 
liim in kind ; in otliors it is valued annually .it har¬ 
vest, and paid in money, or partly in money and 
)iartly in produce. Tlierc are some farmers who have 
leases, generally for short periods, not exceeding nine 
years, and pay fixed rents. Tlie sire of fanns is from ^ 
ten to sixty acres ; but tliere are a few of two or three 
hundred acres. Tlie latter, however, aie chiefly ml-'' 
tivated by the proprietors. Farm-houses arc of brick, 
sometimes stuccoed, and covered with tiles. Tliey aie not .always detached; but two, 
three, or more, farmeries are often grouped together, and their united buildings might be 
mistaken for tliosc of one large farm. One side of a square contains the houses of the 
farmers, the stables, and cattle-slieds; and the three oUiers arc sheds, supiiortetl by 
columns, and open on all sides, for implements and produce. 'I'lie metayers never get 
rich, and are seldom totally ruined; they arc not often changed; the alme farm passes 
from father to son, like a patrimonial estate. 

266. Landed proyerly is genernlly managed by a steward or factor (fatlore), whose 
businc.ss it is to inspect the cultivation of tlie lands, to direct repairs, pay taxes and tithes, 
and see that the landlord ha.s his proper share of tlie prodtice. Tidies have been greatly 
lessened by the sale of a greitt part of the church hinds at die revolution ; but are still 
taken in kind, or commuted for, in order to !'>p|ioit (he parish clergy. 

267. The irrigation if Lombardy is its most remarkable {e.-iturc. Tlie andqiuty of die 
practice has been rdready noticed (180). In most states of Italy, the right and property 
of all rivers, and in some, as Venic4>, even of springs and rain, are considercil as 
vested in the king or government. Ail canals taken from rivers are, therefore, purchased 
frpm the state, and may be carried through any person's lands, provided they do not p.-us 
through a garden, or witliin a certain distance of a mansion, on paying die value of the 
ground occupied. Such canals, indeed, are generally considered ns cniiaiiciiig the value 
of the property they pass through, by enabling them to purchase water, which is sold by 

• die hour, half hour, or quarter, or by so many days’ run,- at certain fixed times,' in the 
year. 1110 right to water from such canals m.ay even be piircliased ; and Arthur Young 
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mentions that the fee-simple for an hour's run i>er week, tlirough a sluice of a certain 
dimension, near T#rin, was, in 1788, 1500 litres. ITie water is not only usdd for grass¬ 
lands, which, when full/watered, are mown four, and sometimes five, times a year, and in 
some cases (c. g. Prato Marcita) as early March; but is conducted between die narrow 
lidgcs of corn-lands, in the hollows between drilled crops, among vines, or to flooil, a foot 
or more in deptli, lands which jS-e sown with rice. It is also used for coniiles, or 
depositing a surface of mud, in some places where the water is charged with that mate¬ 
rial ; and this is done somewhat in the manner of what we call warping. The details of 
watering, for these and otlier purposes, are given in various works; and collected in those 
of Professor Re. In general, watered lands let at one third higher than lands unwatered. 
• iJ6'8. The implements and operations of agriaUturc h- Lotnbardy are very imper¬ 

fect. The plough is of very rude contrivance, with a handle tliirtecn or fourteen feet 
long. It is drawn by two oxen without a driver or reins, tlic ploughman using a long 
light rod or good. The names given to the different part.s 
^ cjf the plough are corruptions or vari.'itions of <he Roman 
tenns already mentioned. (111.) Corn is generally beaten 
out by a wheel or large fluted cylinder ( /jg. .‘12.), which 
is turned in a circular track, somewhat in the manner of a 



bark-mill in England. • • 

2(10. The entUe (f Piedmont are, in sotne cases, fed with extraordinary care. Tliey are 
tied up in Malls; then bled once or twice; cleaned and rubbed with oil; afterwards 
combed and brushed twice a day: their food in summer is clos'er, or other green herbage; 
in winter a mixture of elm leaves, clo\cr-hay, and pulverised walnut-cake, over which 
boiling water is poured, and bran and salt added. Where grains (pouturiv) can be 
procured, they are also given. In a short time, the cattle cast their hair, grow smootli, 
round, fat, and so improved as to double their value to the butcher. {Mem. della Soc. .dgr., 
vol. i. p. 7.“}.) 

270. The dairies on the plain o f the Po, near Lodi, produce the Parmesan cheese. Tlie 
peculiar qualities of this cheese depend more on the iiiaiiner of making than on any tiling 
else. Tlie cows are a niixcil breed, between the red Ilinigarian or Sw'iss cow, and 
those of I.ombarily. The chief peeiiliarity in their feeding is, tliat they arc .tUowed to eat 
four or five hours iu the twcn(y-fonr; all the rest of the time they at;e stalled, and got 


t* . 
feeding 


IS 


l“i hay. Both their pasture and hay arc chiefly from irri- 
gated lands. ’ITie cheeses are made entirely of skiinmi^'d 
7 -1 milk ; half of that which has stood sixteen or seventeen 
I- - ^ hours, and half of that which lias sh)od only six. The 
1 milk is heated and coagulated in a caldron d.t.), 
r'- placed in a very ingenious fire-place, being an inserted 
semi-cone in brickwork, well adapted for preserving 
heat and for (he use of wood as fuel. Without being 
.■‘.T.' e' taken out of tbe caldron, the curd is broken tery small 
j:' by an implement, consisting of a stick with cross wiies; 
( ■- - it is ag.iiii heated, or rather scalded, till the curd, now a 
dejtosition fiom the whey, lias attained a consklcnible 
,1.1- degree of finnness ; it is then taken out, drained, salted, 
/ - and pressed, and in fo.i ty daj s is fit to put in the eheese- 

•/;' loft. 'I'hc peculiar properties of this cheese seem to 
dci’cnd on the mode of scalding fihe cunl; though the 
dairyists pretend that it also depends on tlic moilc of 
one farmer has not enough of cow's to cany on llic process 


liimself, it is common for two or more to join and keep a partnersliip account, as in 
S»itzcri.and. More minute details will be found in Book IV. Part VII, 


271. Sheep are vat common in J.ombardp; there are flocks on the mountains, but in tJ)o 
plains only a few are kept, in tbe manner pigs are in England, to cat refuse vegetables. 
The Merino breed was introduced, and fouiul not to succeed. 

272. The rotattmis of crops itte not so remarkable for preserving the fertility of the soil, as 
for an immediate reliirii of jirollt. 'llie jiriKluce however being seldom bulky, tlic object 
is defeated. As examples, we may inciitioii, 1. maire drilled; 2,3, and 4. wheat; 
5. maize drilled; (>', 7, and*8.*whe.it. Another is, 1. fallow; 2, 3, and 4. rice; 5. 
fallow; C. wheat and clover, &e. ‘•Hemp, flax, lupines, rape, millet, panic, rye, and 
sometimes oats, with other crops, enter into the rotations. Rice is reckoned tlic most 
profitable crop ; the next, wheat and millet. Hie riec-grounds receive but one plough¬ 
ing, whieJt is given'in the middle of March, and the seed is sown at the end of the sqfne 
inontli; soinetiines in water up to the seedsman's knees, but more frec]iiently the wafer is 
not let on till the rice is come up. *1 he water is then luhnitted, and loft on the ground 
till tlie beginning of June, when the crop is weeded by hand, by w'omcn half naked, witli 
tlicir petticoats tucked to tfieir waists, wading in the water ; and they make so droll a* 
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figure, that parties are often made at that season to go and view the rice-grounds. Wticn 
the weeding is finished, die water is drawn oiT for eight days; itf' is again drawn off 
when die car begins to fonn, but after its formation is let in agalh dll the rice is nearly 
ripe, which is about die end of August or beginning of September, 'llie produce is from 
ten to twenty fold. 

27.“?. ylmong the herbage crops cultivated, may be mentioned cliiccory, very common in 
the watered meadows, rib-grass, also very common, oat-grass, and some other grosses ; 
but not near the variety of grasses found in die English meadows and pastures ; fenu¬ 
greek ('IVigoii^Ila L.), clovers, lucerne, saintfuin, and in some places burnct and spurry. 

274. Among the trees grown by thefarmer, the mulberry predominates, and is pollard^ 
once or oltcner every year for the silkworm. Hie tree is common in die hedge-rows, and 
in rows along w'ith vines parallel to broad ridges. Tiie vine is generally cultivated; 
trained or railier hung on mulberry, maple, or dowering ash pollards, or climbing up tall 
elms, or in the lieriges, or against willow poles or rude espalier rails, 'ilic olive is not 
very coiiiinon, but is pLanted in schistous declivities in warm situations; the apple, pea",, 
and green gage plum are common. 

275. Though the agriculture of Loinbardy appears to be practised more for subsistence, 
'than for the employment of capital and the acquisition if riches, yet, from the effect of 
irrigation in prud'ieing large crops of grass, the profits of rearing silk, and the rigid 
ccon'oiny of the fanners, it is thought by C'hateauvieux ui.it it sends more produce to 
market than any district of Italy. {Italy, let. iv.) 

SuBSECT. 2. Of the Agriculture of Tuscany. 

27G. Ti/te picture of the agrirulliire if Tuscany given by Sismondi, a distinguished literary 
character of Geneva, who resided live years as a cultivator in that country, is well known. 
Sismondi airungcs Ihc rural economy of (his district into that of the plains, (he slopes, 
and the moiintiiips; and we sliall here state the most interesting or cliaracteristic circum¬ 
stances which occur in his work, or that of Cliateauvieiix, under these heads. According 
to l'’ors}th, one half of Tuscany consists of mountains which produce nothing but timber; 
one sivtli of olive and vine hills ; and the icniaining third is plain. 'Hie whole is distri¬ 
buted into eiglity thousand fattorie, or stewardships. Eacli fattoria includes, on an average, 
seven fanns. 'lliis property is divided among forty thousand families or corporations, 
'flic Riccardi, the Strozzi, the Feroiii, and the Benedictines rank first in t/ie number. 
'I’tie clergy keep die farmers well disciplined in faitli, and through the terror of bad crops, 
they begin to extort the abolished tidies. 'Jliis was in 1802: tithes are again fully 
established under the Austrian power. 

277. The rlim/tle if Tuscany is esteemed the best in Italy, with the exception of that 
of its m.aremnie, or pestilential region on the sea-coast, 'lire great heats commence at 
the end of June, and diininidi in the middle of Septeinher; tire rest of the year is a 
perpetual spring, and veget.ation in the jilains is only interrupted for two or tliree weeks 
in the middle of winter. On tire mountains there is snow all the year; and the hilly 
districts enjoy a temperate but irregular weather in summer, and a winter of from one to 
three months 

278. The soil if the plains is cither sand or mud of “ inexpressible fivtility ;” some 
parts were mar-shy, hut the surl'ace is now comparatively elevated and enriched (as was 
that of the Delta) by rombles (colinata), or warping, a process ably descrilred by 
Sismondi. {Agr. Tup'an., § ii ) 

279. Irrigation in the plains is practised in all the different modes as in Lombardy, but 
on a smaller scale, correspondent with their extent. 

280. The plain U every where enclosed. Tire fields arc parallelograms, generally one 

hundred feet broad, and four or five hundred feet long, surrounded by a^ditch planted 
with Lombardy jroplars and vines, with rows, lengthwise, of mulberries, majile, or tJie 
flowering or inaena ash, also interspersed with vines; and .14 

often, by the way-rides, these hang in festoons, from tall tlrns. 

{fg. 34.) The poplars supply leaves for feeding lieifers, rods 
which are sold for making espaliers for vines, and spray for 
fuel. Every now and tlien a few are cut down for timber, as 
at twenty years tlicy .-ire found to be too large fo/ the situatj^in. 

The top of the ash and maple is used for fuel; tire timber for 
implements of husbandry. The mulberry is pollarded every 
other year for the leaves, which are stripped off" for the silk¬ 
worms, and the spray iisetl as fuel, nic produce of raw silk 

is otiC of the most itn]>oitant in Tuscany, and is almost the only article the farmer of the 
plain.s has to exchange for money. He has wine (Jso, it is true, hut that, tliough pro¬ 
duced in ahiiiidance, is of so wretched a quality, compared with that of the liills, that it 
brings but little. Hedges arc only planted on the nrad si(y?.s to keep off beggars and 
thieves, w lio are very nuiiicroiis, and who steal the grapes and the ears of maize. Some- 
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times the grapes next the road are sprinkled with mud or lime-water to deter tJicm ; at 
odter times a tempo>%ry dead fence of thorns is used during tlie ri|)ening season and taken 
down afterwards. Tltt? hedge plants are the hawthorn, sloe, bramble, briar, evergreen 
rose, ilex, service, myrtle, pomegranate, b^y, laurel, &c. 

281. In the arable lands of the vluins, the row and mostly tlie raised drill culture are 
generally followed, or 'die land is poughed into beds of three or four feet broad, between 
which water is introduced in the furrows. Every year a third of the farm is turned over 
with a spade to double the dejjth of the plotigh, so as to bring a new soil to the surface. 
'Hie sort of trenching which effects this is performed differently from that of any other 
country; llic spade being tluiist in horizontally or obliquely, and the trench formed by 

* taking oft' successive layers fioin the top of tlie firm side, and turning them regularly over 
in the trench. In this way tlie surface is completely revei'sed. 

282. The rotation (f crops in the plain includes a period of tlirce or five years, and five 
or seven crops. ITiere arc, tor a three-yeare* course ; 1. wheat or other grain, and lupines 

,i» the autumn; 2. corn of some sort, and t>,rnips or clover in tlie autumn ; 3. maize, 
panic, or common millet, and Indian or black millet (A6lcus Sorghum). Corn is cut 
about tlie end of June close to the earth, left to dry a day or two, and tlien tied in bundles 
(bottes), and put in cocks for a week or two. At the end of tliis period the ears are cut • 
offi and beaten out on a smooth prepared piece of ground in the fan»-yard. 'fhe straw 
is stacked, and the corn cleaned by throwing it with shovels, &c. Tlic corn is laid up 
till wanted in oval excavations in dry ground, which are covered with tiled roofs, nic 
excavations arc lined with straw ; one holds from twenty to a hundred sacks, and being 
covered with straw, is heaped over with earth. In this way it is kept in perfect pre¬ 
servation a year or longer, and untouched by insects. The lupines sown after wheat are 
often ploughed in for manure; sometimes French beans are substituted, and the ripe 
seeds used as food ; or turnips are sown for cattle, lliey have few sorts of turnips that 
are gootl; and Sismondi complains that half of them never bulb. Maize js sown in drills, 
and fonns a superb crop in ajipearance, and no less important, constituting die principal 
food of the lower classes in every part of 
Italy where the chestnut does nut abound. 

When the male Howers of tlie maize be¬ 
gin to fade, they arc cut oft’ by degrees, 
so as not to injure the swelling grain; 
the leaves arc .also cut oft' about that 
time, c.attlc being renuarkably fond of 
them. In the plain of IJologna, hemp, 
flax, and beans enter into the rotation. 

283. Cattle in the plains are kept con¬ 
stantly in close warm houses, and fed 
with weeds, leaves, or whatever can be 
got. The oxen in Tuscany .are all dove- 
coloured ; even those which arc im¬ 
ported from other stotes, are said to 
change their coat here. 'I'hey arc guided 
in die team by reins fixed to rings which 
arc inserted in tiieir nostrils; sometimes 
tvio hooks, jointed like pincers, are used 
for the same purpose. In general, only 
one crop in four is naised for the food of 
cattle, so diat these are not numerous; 
it may thus appear that manure w'ould 
be scarce, but the Tuscan fanners are as 
assiduous in preserving every particle 
tiodi of human and aniinal manure us the 
Flemings. 

284. The farm~houses of tHe plain of 
Tuscany, according to Liisteyrie (CW/. 
de jIfacA.), arc constructed wyh more 
ta.stc, solidity, and convenience, dian 
in any other country on die Continent. 

Tliey are built of stones generally, in 
rubble work, with gpod lime and sand, 
which become as hard as stucco, and 
they are covered with red pantiles. 

ITic elevation .35.) presents two 

deep ^cesses, die one a |>o^ch or com¬ 
mon hall to the ground floor, or hus- 

i: 2 
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bandry part of llic edifice (a); mid the otlier above it to tiic dwelling family apartments. 
Tlie ground floor consists of tliis porch, which is archcHl over (a), a wolkshop (6), a harness 
and tool-room (c). pigsty (d), poultry-house (e), a stove (/), 'staircase (g), stable (A), 
cow or ox house (i), and sheep-house (A). 7'he dwelling floor consists of the upper 
gallery or open hall (/), which serves as a sort of kitchen, work-room, or scullery, a kitclicn 
(//f), a master and mistress’s room («), a girls’ room (<f), a boys’ room (jw), a store room 
(y), and silkwonn room (>•). 

128,5. The peasants, or farmers, of the plains are for the most part metayers; tlieir farms 
are from five to ten acres, each having a house and offices, like that just described, towards 
its centre. Some pay a fixed rent on sliort le.nscs j and some hold farms on improving 
leases which extend to four generations. 'I'liey are more than economical; never tasting 
butcher’s me.at but on Sunday. The three repasts of the other days are either of porridge 
of maize .'iiid a salad; porridge of bread and French beans, seasoned iiith olive oil; or 
of some sort of sinip. In gcner.al the whole family remain at home, and aiil their jiarents 
ill perfoiTiiing the labours of the farm. Seldom any but the oldest son mnriies; and, 
when the father dies iie succeeds in his turn, and his brothers and sisters serve him ns 
they did their fatlier till they die off, aiul are replaced by their neiihews and nieces. Such 
'is the st.-ite of tilings which, as Clinteauvieux has observed, is the result of early civilisation 
and excessive ]H)pviNlion. 

• ‘JH6. The culture if the lulh anil </cclii Uics, Ch.ateauvieux -opposes to have been intro¬ 
duced from Canaan at tht* time of the cins.ides. I>iit, tl'ough tli.it cidliire, and also the 
irrigation system, h.ive, no doubt, been originally copied fiom that and Egypt, 

yet some think it more likely to have been imported by the Romans or the priests, than 
by the cliivtilric adventurers of the eleventh and twelfth centuries. 

1287. The soil if the hilli is in general either schistous or caic.areous, on a {ili.able locky 
or gravelly bottom. It is cut into hoii/ont.d teriaces, of dillerent widths accoiding to the 
steejmess of the declivity, and each terrace is supported by a wall or sloping b.mk of turf 
OP stones. Intercepting gutters are funned every sixty or seventy feet, in tlie diieciion of 
the slope, to c.irry olf the waters which do not sink in the lainy season. Sismondi con¬ 
siders the turfed terraces of the hills of Mievole the most eleg.iiit. On the tcrr.ices of tlie 
mo.,t rapid taid letist favourably exposed slopes, olives aie planted ; on the best exj-osuro, 
vines. Whcie the terrace is broad, two rows of mulberries, and sometiuRs of llg tiees, 
ate planted, and between these, wlicie the soil is not tooth), e.-iily crops ol giain or 
iiyruincs .lie taken, llie walls of tuif are mown. 

l;S8. 'The olire being an cvergieeii, and in a state of growth all the }ear, rerpiircs a mote 
equable climate than the vine; but it will glow on any dry soil, and in an infeiior 
exjiosure,.bec<aiise the fruit never ripens till the hoar frosts have tommenced. The young 
plants are raised from cuttings or suckers in a nursery, and in tlie same manner in 
which it was during the time of the Romans. “ An old tree is hewn down, and the 
ceppo, or stuck (that is, the colhir or neck between the root and the trunk, wlieie in all 
plants tile principle of life more eminently resides), is cut iiiio pieces of nearl) the sire 
and shu|ic of a mushroom, and which from that circ uni stance arc called iiov.ili; caieat 
the same time is taken tliat a small portion of bark shall belong to each novalo; these, 
after having been dipped in manure, are put into the earth, soon throw up sliouls, aie 
transplanted at the end of one ye.ir, and in three years are fit to form an olive vaiil.” 
l^liluni's Vestiges, t216.) They are planted generally litleen feet apart in rows, with the 
same distance between the rows. 

289. The olive is if rrei/ slow gnnctA but f jireat duration. Some planfaiiunsexist, which 
are supposed to be those mentioned by I’liny, and therefore must have existed nearly 
two thousand jears, if not inoie. In one of these, which we have seen in the vale 
of Mannora, near Terni, the tiunks of many trees have rotted at IIie„coie, and tile 
circumference lias split open and fon/ied several distinct steins, 'riioiigli in ruins, these 
trees still bear ab'iiulant crops. The olive rcqniies little [iruning, and is seldom ofhei wise 
manured than b) sowing lupines under it, and digging tliem in. 'Hie fiuit becomes 
black in November, is gatlicred in the course of that and the three following months; 
and ground in a stone trough by a stout turned by a water’-wbeel. The paste formed by 
the fruit, and its kernels, is then put in a iiair cloth and pressed, and the oil diops in n tub 
of water somcvvh,at w.-irm, from which it is skunincd and put in glass hollies for s.ile, 
or glazed jars for huinc consumption. The paste is inoisteiSed and pressed <1 second and 
third time for oils of inferior quality. 'Tlie crop of olives is very uncertain ; sometimes 
one tliat yields a pi.’ifil does not occur for six or eight years together, as in the culture of 
wine and cider: and Uiesc departments of culture on the Continent arc considered as 
injiirious to the peasant, liccause in the year of plenty he consumes his superfluous profits, 
without laying any thing .aside to meet the years of loss. Hence the remark common in 
France and Italy, tliat wine and oil fanning is less beneficial than that of corn. 

2'X). The vine, on the hills is generally raised wbore it is to remain, by planting cujtings; 
'but it is also planted with roots procured by layering : in eilTier case, it seldom bears fruit 
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till the fifth year a(l|r planting. It is trained on trees, poles, and trclliscd,roors, over 
patlis, and diltcrent kiiyls of espalier rails. The poles arc of barked chestnut, and the 
lessor rods used arc generally of reeds j the latter forms a profitable article of culture on 
the brink of water-courses for this purpoi^. , Tliese reeds last from one to four years, 
according to their size, 'llie tics u|f:-d in binding the vine both on the hilts and plains are 
of willow, often tlic yellow or gulden sort. The general maxim in pruning the vine is to 
leave as much wood to one stool as possible, in order to prevent two shoots from j)roceeding 
from one eye, in which case both are generally l)arrcn. Tliey give no summer 
pruning ; but, when the fruit is nearly ripe, they cut oft'the extremities of the 
, shoots for the sake of the leaves as forage, and to admit the sun and air more 
directly to the fruit. The pruning-hook they use (^fy. is not unlike a 
hand hedge-bill. Hie fruit is gathered by women, and put into baskets and 
hampers ; then carried to a tub or cistern of masonry, where it lies and ferments, 
being frequently stirred, but not pressed as in France and other parts of Italy. 

•ITie nnanagement of the wine is not considered good ; and there arc but few 
sorts of Tuscan wine that wall keci> above a year. 

Tfic potato, little known in Lombardy, was introduced in the hills of Tuscany, 
by Sisnuindi, but w.a.s litile cultivated or e-.tecmcd. It is only ktu^'n, lie says, to the 
gardeners of Florence and Legliorn. If not taken uji about tlie middle of July,, the 
tubers are either burned and rotted by the heat, or they germinate at every bud. An 
early sort, he thinks, might be introduced both in the plain and hill culture with great 
advantage. 

The hill farmers, like those of tlie plains, .ire generally metayers, and rent their 
firms, w'liicli seliloin exceed seven or eiglit acres; and tlie most general conditions of their 
K'.ise (b.iil), according to M. Sismondi, are the followdiig:— 1 . The fanner engages to 
cultivate the lands, .and find the requisite props for the vines. U. To advance the half of 
the seed, and the half of tlic dung that is obliged to be jmrehased. To deliver to 
the piopriitor half the croji, or sell it for his account, d. To divide with the proprietor 
the jnofil made on cattle, and to deliver a certain number of eggs, chickens, find c.ipons 
ill lien of that on poultry. 5. To wash the whole or a p.art of the proprietor's linen, 
he finding soap. Hie proprietor on his part eng.ages to advance the other iKilf of the 
seed, and of the niamiie wliich must be purchased; to be at the expetisc of m:iking up 
new grounds and other ladical iinjirovements, to effect i-cpairs, Ac., and to find the first 
projis for newly jilaritid vines. This coiitmct goes on from year to 3 ear, and can only Be 
dissolved In a yeai's notice; changes, however, very seldom take place. The conditions 
ill some pl.K'es aie more severe for the fainier; find on oil and ceitaiii other articlc.s he 
only receives a (liinl of the profits. ’ 

I'/w culliire of the nwuntaiHS of Tuscam/ consists of the harvesting of chestnuts, 
and the management of live stc-ck ami of forests. Tlie chestnut trees, Sismondi is of 
opinion, have been oiiginally plantid, but they now receive no other c.are tli.aii that of 
replacing a worn out tree by a young one, and cutting out deatl wood, which is done 
more for the sake of fuel than any thing else. Tlie fruit is gathered in November, afler 
it drops on the turf: it is e.-iteii either in its natural sUite, or it is ground into meal 
and prepared as flour. Such a.s arc to be ground, are first kilndried; next, tliey 
are ]iut into small bags, which hold half a bushel each, and these are lasat against 
the ground till the outer husk is removed ; they are then taken out, the outer husks 
separated, and the chestnuts replaced, and beat as before till the iiiiicrhii.sk comes oft'; 
ihey are then cleaned in the wind, and sen! to a corn-mill to be ground. Hie tlonr they 
piodiiee has no hiaii, and is mild and svvt>ef, and keeps well. I.saiid!i covered with 
chestmits aie valued, not by their extent, hut b)' the number of sacks of fruit anmially 
piodiiccd. Oestniit flour is chiefly used in the form of porridge or pudding. In tlie 
coffee-houses of Lucca, I’escia, aiul Ih'stoja, patf's, miiftiiis tarts, and other articles are 
made of it, and .are consivleretl delicate. 

‘ 2 !M. The nmiia«emetil rf sheep in the 7»tiu»lniiis is rude and unprolitaJile, and so little 
is niiitloii esteemed in Tusetuiy that it always sells .at two or tiiree sons a |foiind under 
every other meat. The sheep .irc p.astured all the summer under the chestnut trees ; hut 
ill October, when the fruit begins to f.dl, they ai'c sent to the m.aremmcs, w here they 
remain till the May or Jiim> fallowing, at the cost of not more than a penny a head. 

A wretched cheese is made from the milk ; hut, biwl as it is, it is better tlian what is 
made from the milk of goats or cows. The Tuscans, indeed, are so unwilling to lielieve 
that goixl cheese can he }irodiiced from tlie latter animals, that they consider the Dutch 
and other excellent foreign cheeses which they purchase at Leghorn, ns nil made from the 
milk of sheep. 

295. Paresis of timber trees covers the highest parts of the mmtnlains. Tlie.se foian 
sources of jirofit to the peasantry', independently of the sale of timber, which is very 
limited, owing to the dilficiilty of carriage. Hogs are [lastiired there, left to thcmst'lves* 
tlie whole year, and only sought for when wanted for the hutclicr. Tlieir flesh is excellent, 
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and, being very abundant in tlic markets of most parts of Italy, ij' not dear. Acoma 
are collcctcil in some places, and sold to the farmers of the plains, for feeding swine. 
The cones of the J^niis Pinea (^. 37.) are 
collected, and the seeds taken out: tliesc afc 
much esteemed, and bear a lugh price, llie 
same tiling is, in some places, done witli tlic 
cones of the wild pine, commonly but erro¬ 
neously called the Scotch fir (Plniis sylves- 
tris Z,.), whose seeds arc equally good, though 
smaller. Strawberries, bramble-berries, goose¬ 
berries, currants, raspberries, and other wild 
fruits, are collected, and either sold publicly 
in the markets of tlic plains, or privately to 
the confectioners for flavouring ices; an article 
in great demand tliroughout all Italy. Sismondi seems to have been the fn-st who noticed 
tliat the black mulberry was grown in the mountains for its leaves, being considered as 
^ hardier than the wiilte. The fruit was only eaten by children. In the plains and gardens 
of Italy tlic iniilbqrry is scarcely known as a fruit tree, though the white species is every 
where grown for the silkworm. 

296. The mountain fu'vurs are generally proprietors of their farms. Tliey live together 
in vilh-iges, which arc very numerous; many of them hire themseivt.. to die farmers of the 
niaremmes, where there is a scarcity of population, to assist in their harvests ; and with the 
money Mved in tliis way, and by sending fruits, collected by tlieir wives and children, to 
the towns in tlic plains, they arc generally better off than tlic farmers of the hills, or of the 
low country. 

297. The agricultural establishment of Rossore may be mentioned as belonging to 
Tuscany. It is situated at the gate of l^sa, and w.as founded by tlic family of Medici, in 
the time of the emsades, and now belongs to government. A league sijnare of ground, 
which was so poor and sandy as to be unfit for culture, was surrounded by a fence, and, 
having been left to itself, has now the appearance of a neglecteil park. A building was 
erected in its centre as a lodge, and the grounds were interspersed with stables and sheep 
houses. The park was stocked with an Arabian sbdlion and a few marcs, and some Asiatic 
camels ; and tliose were left to breed and live in a stale of nature. About the beginning 
iS" the present century a flock of Merino sheep was added. The horses have formed 
themselves into distinct tribes or troops, each of fifteen or twenty mares governed by 
a stallion. These tribes never mix together, each has its quarter of pasture which they 
divide among tlieinselves without the iiiterferencu of shepherds. The sliape of those 
horses is wrctchetl, and tlie spare or superfluous ones arc sold only to fuel-drivers 
(coalmen, carbonari) and the post. Tfiere are more tlian two hundred camels which 
associate together, and multiply at pleasure. They are worked in the plough and cart, 
and the spare stock supplies all the mountebanks of Europe, who buy tlicm at tlic low 
price of six or seven louis each. Tlie next feature of this establishment is a herd of 1800 
wild bulls and cows, fierce and dangerous: the superfluous stuck of these is cither hunted 
and killed for their hides and flesh, or sold alive to the farmers to be fed or worked. 'Hie 
flock of Merinos are but lately introduced. Such arc the chief features of this establish¬ 
ment, which Chateauvieux terms a specimen of 'I'atar culture. It is evident it has no 
other art or merit than that of allowing the powers and instincts of nature t<i operate in 
their own way ; and it fonns a very singular contrast to tlie highly artificial state of rural 
econotny in Tuscany. 

SoasEcT. 3. Of the Jgrieulturc of the Maremmes, or the District of Pectllcntial Air. 

298. The erterit of this (listricl is from Leghorn to Terracina in leiigtli; and its 
widest part is lu the states of the church; it includes Rome, and extends to tlic base 
of the Apennines. 

299. The climate of the maremmes is so mild that vegetrtion goes on during the whole 

of the winter; but so pestilential that there are scarcely any fixed inhabitants in this 
immense tract of country, with tlic except' ii of those of tlie towns or cities on its 
borders. ‘ . 

300. The surface is flat or gently varied ; and the soil in most places deep and rich. 

In the maremmes of Tuscany it is in some places a blue clay abounding in sulphur and 
alum, and produces almost nothing but coltsfoot (Tussilkgo). 

pOl. estates arc generally extensive, anrl let in large fanns, m. fixed rents, to men 
of capital. Tlie maremmes of Rome, forty leagues in extent, are divider! into a few 
hundred estates only, and let to not more tlian etghty farmers. Tliese farmers grow 
com, and pasture oxen of their own ; and in winter they graze the wandering flw'ks of 
“the mountains of Tuscany and other states at so much a head. 'JIic corn gmwn is 
gliiefly wheat, which is reaped by peasants from the mountains, some of whom also stay 
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and assist in sowing Uio succeeding crop; after whicli tiie whole disappear, and the 
niarcmmcs remain a d^^ert with a few men, whom Chateauvieux designates as “ half 
savages, who run over these solitudes like Tatars, armed witli long lances, and covered 
with coarse woollens and untanned skinsi” Tlie lance they use in hunting down the 
oxen when they arc to be caught fg^ the butcher, or to be broken in for labour ■, and the 
clothing alluded to lia^ been recommended by the medical men of Rome, as tlie most 
likely to resist the attacks of the rAalaria (bad air), or pestilence. 

SOS. The agricultural implements and operations differ little from those of other parts 
of Italy. The plough, or arairc, of Rome 
® implement, with a broad 
flat share, on tlie hinder end of which the 
ploughman stands; and tlius drawn along, 
his weight makes a deeper furrow. Two 
strips of wood (the bina; aures of Virgil), 

*a(iout eighteen inches long, are often attached 
to the share, diverging a little from each other, 
and these serve to lay open the furrow like 
our mould'boord. In the operation of propagating the vine, cuttings arc planted in* 

trdItChes four feet 
deep, into which stoifCs 
have been previously 
thrown, for the alleged 
j)urposeof encouraging 
moisture about the 
roots. 'Die same mode 
was practised in Vir¬ 
gil’s time. {Georg., ii. 
3'16.) The common 
Roman cart {Jtg. 30.) 
is supposed to have 
been originally de¬ 
signed by the celebrated Michael Angelo, in Ins quality of engineer *nd wheeler. (See 
J.aUeyite, Col. des Mach.) 

303. The farm of Campo Morto (field of death) includes the whole property of St. Peter’s 
church ill lluine, which is supported from its sole revenue. This vast cst.ate is situated in 
the Pontine marshes, and the following outline of its management is taken from a letter 
of Chateauvieux, written in July 1813 • — > 

S04. The farmery, the only buildiiif; on an cst.stp of many thousand acres, consists of a central building 
and two wings, the ground-floor of the centrai part consists of an immense kitchen and five large rooms, 
the latter without windows, and unfurnished, 'i'hr first story consists of six rooms, used as rom-chamliers, 
uitli the exception of one, which was furnished, and served to lodge the principal oIHrers. Tlie tno wings 
contained large vaulted 8t.ible6, with hay-Iofls over One female lived in the house, in order to cook foi 
thcolficrrs or upper servants, whose wives and families live in the towns as do those of Che shepherds 
There w.u no garden, nor any .-ijiiicaranee ol neatness or cleanliness, and not a fence or a hedge, and 
»e.ireely a tree on the whole farm. 

axi. The fattore, or steward, was an cdueateil man, and a citizen of Rome, where his family lived , he 
and all the other officers, and even shepherds, always went out nioiiiUed and .armed 
.■JOti The teaiHos were at wolk in a distiiit Jsart of the e.sf.'ite, when Chatcaiivieiix went over it; they 
were an immense band, ranged as in tbc order of buttle, mid giuarded by twelve chiefs or oversi'ers on 
horseback, with lances in their hands. These reapers h.ul l.ately arrived from the mountains, half 
Were men and the rest women. “'I'liey were bathed in sweat; the siin was intolerable, the men were 
good figuresi but the women were frightful. They had been sonie days from the mciinlains, and the foul 
air had begun to attack them. 'Ihvo only bad yet taken the fever; but tliey told me, from that time a 
great number would be seized every day, and tli.H by the end of harvest the troop would be reduced at 
least one half. ,What then, I said, liccomos of those unh.ippy crmtiires ? They give them a morsel of 
bread, and send them back. But wliitlier do they go ? They take the wav to the'mountains ; some remain 
on the road, some die, but otlicrs arrive, sulfbniig under misery and inamtion, to comeagain the following 
year.” 

;>(I7 The corn is threshed fifteen days niter being cut: the grain is trodden out under the feet of horses, 
cleaned, and carried to Rome The straw was lonneily suIRtikI to tic dispersed by tlie wind; but it is 
now ooliccteil in hea|)S at regular distances over the country, and alw.si s on eminences: there it lips ready 
to be burned on the approach of ‘^thosc clouds of grashoppers which oRcii devastate the whole of this 
country." 

.‘X)8 The hve stock of the farm consisted of a hundred working oxen; several hundreds of wild cows and 
bulls, kept for maintaining the stock, and for the sale of their calves and heifers; two thousand swine, 
whirl! are fatted upon nuts and acflrni in I he'forests licloiimng to the estate; and a liundred horses tor the use 
of the heritainen. There were four thoiis.md sheep on the low ^niuiids, and six hundred and eighty thou, 
land on the mountains belonging to the estate. Of Ibclattcr, cighu thousand were of the Negretti breed, 
whose wool it was intendi'il to have manufactured into the dresses of .til the n^endlcant monks in Italy, and 
into the great crxits of the shrplicitls: the rest were of the Pouille breed, w'hirh produces a whlte'wool, ^ 
but only on the up|)cr part of the liody. As mutton is not good in Italy, and but little eaten, they kill most # 
of the tu|klamlM as soon as they arc tmrn, and m'.lk the ewes to make cheese. The tcinixirary flock| had 
not arrived when Chateauvieux was at famira Korto, the fields nut being then cleared of their crops 

% 

.109. The farmer of this extensile domain i.s M. Trueci, wJio pays a rent for it of 
22,000 piastres (4950/.). {Tlii.s, saiil M. Triicci to CiMtcaiivieux, “ supposes nn extei^t 
of tlirtc tliousaiul rubbi, or six thousnml aeres, of cultiirablo land. 1 have nearly aa 
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much that is not fit for the plougli, and it is there iny pigs and my cpws principally feed. 
My three thousand rubhi arc liitided into nearly nine equal pt^ts of tlirec hundred and 
tliirty rubhi each: one of these is in fiUlow, another in corn, and tlie seven others in 
pasture. On the two thousand three hundreo’ rubbi, which remain in grass, I support 
four dioiisiuid sheep, four liundivd horses, and two liqndred oxen, and I reserve a portion 
for hay. In tlic macchie (busliy places, woody wastes) I hate seven hundred cows, 
and sometimes nearly two thousand pigs. '' 

3 i 0. il/y eiyjensex “ arc limited to paying the rent of the form, to purcliasing bread for 
the workmen, and to the entire maintenance of my army of shepherds, superintendents, 
and the fattore; to paying fur the work of the day-labourers, of the harvest-men, &c. 
and, in sliort, to the expense of moving tlie docks, and to what, in large farms, arc called 
the extra-charges, the amount of wliich is always very high. There must also be deducted 
from the gross profits of tJie dock about one tenth, whicli belongs, in difTcrent proportions, 
to my cliiefs and to my shepherds, because I support Uiis tenth at my expense. Wclwive 
also, in tliis mode of culture, to sustain great losses on our cattle, notwitlistanding wldch 
1 must acknowledge that our fiU’ining is profitable. 

311. Of minual i-rqfit “ 1 average above five thousand piastres, besides five per cent 
on the capital of mv docks. You sec, then, that the lands in the Campngna of Rome, so 
despised, :uul in s'uiii a state of wildness, let at the rate of eiiditecn fiancs (fifteen shillings) 
the Piuris acre : tJiere is an immense quantity in France whitli does not let for so much, 
'ihey woidd, doubtlessly, let for more if they were divided and peoiilcd, but not in the 
proportion supposed : for the secret in large farms consists in their cct>noi. y ; and nothing 
on the subject of agricidtural profit is so deceptive as the appearance tliey preseitt to our 
view, for the profit depends solely on die amount of the economical combinations, and not 
on the richness of the productions displayed to the eye." (^Letters on Jla/j/.) 

Subsect. 4. Of Fanning in the Neaitolitan TcrrUori/, or the Land Mies. 

.'ll2. Hic farming on the rolcanic sod, in the neighbourhood of Vesuvius, belongs 
to the valley farming of Tuscany ; hut, as it varies a little, and as the fanners are much 
more Hretciicd, we shall give tlie following relation, as received by Clwteauvieux frojn a 
Neapolitan metayer : — 

313. If'e, poor nwtayers, he said, “ occupy only so much land as we can cultivate by 
our on II families, that is to say, four or five acres. Our condition is not a good one, 
since ne get for our trouble only a tliird of the produce, two thirds belonging to the 
owner, which ue pay in kind into the hands of the steward. We have no ploughs, and 
the whole is culiiv.atcd by the spade. It is true that the soil, being mixed with ashes, 
is easily stirred ; and even our children assist us in this work. At times the mountain, 
hence muned Vesuvius, pours forth showers of ashes, which spread over our liehLs and 
fertilise them. 

.314. The trees which you see olf die land, “are not without their use; they sujipnrt 
the vine, and give us fruit; vve also carefully gather their leaves : it is the last autumnal 
crop, and selves to feed our cattle in the winter. We cultivate, in succession, melons, 
between the lows of elms, which we carry to the city to sell; after which we sow wheat. 
AVfien the wheat crop is taken off, vve dig in the stubhie, vvjiich is done by our families, 
to Sow beans or purple clover. During six months, our children go every morning to 
cut a quantity of it with the sickle, to feed the cows. We jirefer the females of the 
buHalues, as they give must milk. We have also goats, and sometimes an ass, or a small 
horse, to go to the city and carry our liurthens ; hut this adv.antagc belongs only to the 
richer metayers. 

PAT). H’e plant the maize “the following spring, after clover or beans.' We manure 
the laud at this time, because this plant is to support our families; this crop, therefore, 
interests us more than all tJic others, and the day in which it is harvestted is a day of 
festivity hi our country. All the villagers assemhic together, the young women dance, 
and the rest of us walk slowly, being laden with our toojs : arrived at our dw'ellings, 
each family goes into its own ; but tliey are so near each other, that we can still converse 
together. 

310'. We <fien gather seven ears from one stalk of maize, “ and many of them are three 
palms long. When the sun is high, the father of the family goes into the adjoining field 
to get some melons, wliile the children gather fruit from the surrounding fig trees, llu* 
fruit is brought under an elm tree, round which the whole family sits ; after this repast 
tlie work begins again, and docs not cease until the close of day. £ft':h family then visits 
its Neighbours, and tells of the rich crop the season has bestowed upon tlicm. 

317. We have no sooner gotten in. the maize than the earth is again dug, to be sawn once 
more with wheat ; after this second crop, we grow in the fields only vegetables of diflerent 
kinds. Our lands thus produce wine and fruit, corn and vegi^tablcs, and leaves ami grass 
?or the cattle. We have no reason to complain of tlicir fertility : but our conditions are 
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liarcl, little being Icf^ for our pains; and if the season is not projiitious, the metayer has 
much to complain of.” (flutters on Italy.) 

SI8. The cotlmplant ((?ossypium herbaceum) [Jig, 40.) is beginning to be cultivated 
in die iieighbourliood of Vesuvius, and in 9icily. It is sown 
in Marcii, in lines three feet dls|^nt, and the plants two 
feet apart in the lines. * The earth is stirred by a one-horse 
plough, or by hoes, and carefiilly'vvccded. As soon as the 
llowcririg season is over, about the middle of September, the 
ends of the shoots arc nipped ofiT, to determine the saji to the 
•fruit The capsules arc collected as they ripen ; a tedious 
process, lasting two monlJis : die cotton and die M-eds arc diet 
sejiarated; an operation still more tedious. The most ex¬ 
tensive cotton farmers are in the vale of Sorento. There the 
rouilion is, I. maize ; 2. wheat, followed by beans, whicli 
^p'en next March; 3. cotton; 4. wheat, followed by clover; 

.5. melons, followed by French or common beans. Thus, in 
live years, arc produced eight crops. In diis district, wherever 
water can lie commanded, it is distributed, as in Tu.scany and 
Lombardy, .among every kind of crop. 

319 The tomato, or love apple (.Solanum Lycojifrsicum 
so extensively used in Italian cookery, forms also an article of 
field culture ne.ar I’ompcii, and especially in Sicily, whence they are sent to Naples, Rome, 
and several toivns on the Mediterranean sea. It is treated much in the b.-unc w.iy as the 
cotton plant. * 

320. The orange, lemon, peach, fig, and various other fruits, are grown in the Nea¬ 
politan territory, both for home use and exportation : but their culture we consider to 
belong to gardening. 

321. The XeapolUnn maremmes, near Salerno, to the evils of those of Rome, add 
tlial of a wretched soil. 'Iliey arc pastured by a few lienls of bufi’aloes and oxen ; tlie 
herdsmen of which have no other shelter during the night than reed huts; these desert 
tracts being without either hou-.es or ruins, 'llic plough of this ancient Greek colony is 
thought to be the neatest to that of Greece, .and h.is been already adverted to (31.). 

32‘J. The manna, a concrete juice, forms an article of cultivation in Calabria. Hus 
substance is nothing more than the exsiccated juice of the dowering ash tree (O'rnits 
rotuiidilulia), which gntws them wild in abuiuLmcc. In April or May, the peastmts 
make one or two ineisions in the trunk of the tree with .a liatchct, a few inches deep ; and 
insert a reed in eaeh, round which tltc sap trickles down: after a month or two tlJiey return, 
and find this reed sheathed with manna. The use of niann.a, in medicine, is on the decline. 

323. Thefilbcrlit and chednuU of the Calabrian Apennines arc collected by the farmers, 
and sold in Naples for exportation or consumption. 

324. I'lie Culture of indigo and sugar was .attem])tcd in the Neapolitan territory, under 
the reign of Murat. The indigo succeeded ; but snllicieiit time had not elapsed to judge 
of the sug.ar culture when it was abandoned. The plants, liowever, grew vigorously, and 
their remains may still (1819) be seen in the fields near Terracin.a. 

32.5 (>y\ters hove been bred nnd reared in the kingdom uf Xapte^ from the time of the 
Homans, 'llie subject is mentioned by Nonniiis [Tie liih. Cib,, 1. iii, e. 3T.) ; and by 





Pliny [Nai. Hist', b. xviii. c. 54.). Count Lasteyrie [Col. des Maeh.) describes the place 
mentioned by the Litter author, as it now' exists it) the I.nke Faeiiio, at Baia. Tliis lake 
[ fig. 41.) coinmuiiicates with the sna by a narrow p.assage. On the water near its margin, 
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a house (c) is constructed for those who take care of tlie ojrsters, f^nd who sell them to 
the dealera in Naples, or to those who come and cat them on, the spot; and adjoining 
the house is a covered enclosure (6), where the oysters arc kept Ull wanted. Along the 
margin of the lake, and in most parts of it, ale placed circles of reeds (a), wicli dieir sum¬ 
mits above the water. The spawn of tlic oysters att|u:hcs itself to these reeds, and grows 
there till of an edible size : the oysters are tlicn removed to the rtiserve (b), and kept there 
till wanted. Jn removing them tlie reeds are pulled up one by one, examined, and the 
full-grown oyster^lemoved and put in baskets, while tlie small-sized and spaw’n are suffered 
to remain, and the reed is replaced as it was. Tlie baskets arc then placed in the reserve, 
and not emptied till sold. In two years from die spawn, Lasteyrie observes, die oyster 
is fully grown. 

Sect. II* Of the present State of Agriculture m SwUxerland. 

326. The agriculture of Switzerland is necessarily of a peculiar nature, and on a veiy 
confined scale. The country is striedy pastoral; little corn is produced, and the crops art; 
scanty and precarious. Cattle, sheep, and goats consdtute the chief riches and 
dependence of die inhabitants. Each proprietor farms his own small portion of land; or 
the mountainous tracts belonging to the communities ai-e pastured in common. But, 
wlipthcr private br‘common property, it is evident that .'loiintainous pastures are little 
suscepdble of improvement. (^For. Quart, and Continent. Mtstdl., .Tan. 1828.) 

327. Though of a very primitive kind, diis agriculture is not widioui interest, from the nice 
attention required in some parts of its operations. The surface, soil, and climate of the 
countiy, are so extraordinarily irregular and diversified, that in some places grapes ripen, 
and in liiany others com will not arrive at maturity ; on one side of a hill die inliabitants 
arc often reaping, while they are sow iiig on the other; or they are obliged to feed the 
cattle on its summits with leaves of evergreens wliile diey are making hay at its base. A 
season often happens in which rains during harvest prevent the corn from being dried, 
and it germinates, rots, and becomes useless; in others it is destroyed by frost. In some 
cases there is no com to reap, from die effect of summer storms. Iti no country is so 
much skill required in harvesting com and hay as Switzerland; and no better school 
could be found for the study of that part of Scotch and Irish faniiiiig. After iiodcing 
some leading features of the culture of the cantons which form die republic, we shall cast 
our eye on die mountains of Savoy. 

4 

Sl’BSEct. 1. Of the Agriculture of the Swiss Cantons. 

328. Agriculture began to attract public attention in Switzerland about the middle of 
the eighteenth century. In 1759, a society for the promotion of mral economy esta¬ 
blished itself at Berne : diey offered premiums, and have published some useful papers in 
several volumes. Long before diat period, how-ever, die Svviss farmers were considered 
die most exact in Europe. (Stanyan’s Account (f Switzerland in 1714.) Cliateaiivieiix 
attributes the progress which agriculture has made, near Vcvay, on the Lake of Geneva, 
to the settlement of die protestants, who emigrated thither from France, at the end of the 
seventeenth century. They cut the hills info terraces, and planted vines, which has so 
much increased the value of the land, that what was before worth little, now sells at 
10,000 francs per acre. (Let. xxi.) Improvement in Switzerland is not likely to be 
rapid; because agriculture there is limited almost entirely to procuring the means of 
subsistence, and not to the employment of capital for profit. 

329. Landed jrroperty in Suitzerland is minutely divided, and almost always fimned 
by the proprietors and tlieir families : or it is in immense tracts of mountain belonging 
to the bailiwicks, and pastured in common : every proprietor and burgess having a right 
according to the extent of his property. Tlicsc men are, perhaps, tlie most frugal 
cultivators in Europe -. they rear numerous families, a part of which is obliged to 
emigrate, because there are few manufactures ; and land is cxcesshely dear, and stddom 
in die market. 

330. The valleys of the Alpine regions of Switzerlaml are svibjcct to very peculiar injuries 
from the rivers, mountain rocks, and glaciers. As the rivers are subject to vast and 
sudden inundations, from the thawing of d..- snow on the mountains, they bring down 
at such times ati immense quantity of stones, and spre&d'^cm over the bottoms of the 
valleys. Many a stream, which appears in ordinary times inconsiderable, has a stony 
bed of half a mile in breadth, in various parts of its course; thus a portion of die finest 
land is rendered useless. Tlie cultivated slopes, at the bases of the mountains, are subject 
to^ buried under ^boulemcns, when the rocks above fall down, and sometimes cover 
many square miles with dieir ruins. 

331. E'boulement (Fr.1 denotca a falling down of a mountaifi or maas of rock, and consequent covering 
of the lower grounds with its ftra^ents; when an immense quantity of stones are suddenly brought down 
finm the mountains by the brewing or thawing of a glacier, it is alse.c.'ilied an tbiminnent. {Btkcniell, 

' voL 1. p. 11.) Vast iboutemens are every year tailing from the enormous precipices that overhang the 
valley of the Rhone: many of these are recorded which have destroyed entire villages. 
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3.33. One qf the mott extraordinarg Sboulemena ever known wna that of Mcmt Orenter, five mHei 
south of Chambcry. A part of tins mouiitaln fell down in the year 1248, and entirely •buried five 
parishes, and the town and (^ureh of St. Andr£. The ruins spread over an extent of about nine 
square miles, and are called Let Abgtnes des Mgans. After a lapse of so many centuries, they still 
present a singular scene of desolation. The catastyophe must have been most awful when seen ftom the 
vicinity; for Mont Grenier is almost isolated, advancing into a narrow plain, which extends to the valley 
of the Isere. 0 

333. Mont Grenier rises vely abruptly upwards of 4000 feet above the plain. Like the mountains of 
lais Echcllcs, with whicli it is connected, it is capped with an immense mass of limestone strata, not less 
than 000 feet in thickness, which presents on cvery-sidc the appearance of a wall. Jhe strata dip gently 
to the side which fell into the plain. This mass of limestone rests on a founoltion of softer strata, 
probably raolasse. Under this moiasse arc distinctly seen thin strata, probably of limestone, alternating 
with soft strata There can be little doubt that the catastrophe was caused by the gradual erosion of the 
tioft strata which undermined the mass of limestone above, and projected it into the plain ; it is also pro¬ 
bable tliat tlie part which fell had for some time been nearly dctaclied i' im the mountain by a shrinking 
of the southern side, as there is at present a rent at this end, upwards of two thousand feet deep, which 
seems to have cut off a large section from the eastern end, and that now “ Hangs in doubtful ruins o’er 
its base," as if prepared to renew the catastrophe of 1348. 

3^. Avalanches, or falls of immense masses of snow from the mountains, often occasion dreadftil 
cflVcts. Villages arc overwhelmed by them: and rivers, tfopped in their course by them, inundate narrow 
valleys to a ruinous extent. In February 1820, the village of Obei^estelen, with eighty.cight of its Inha¬ 
bitants, was overwhelmed by an avalanche. 

S35. The claeters, or ice-lnlls, or ire-heaps, slide down into the mountain valleys, and form dams across 
them, which produce large lakes; by the breaking up of the glacier, these lakes arc sometimes suddenly 
imurc^ into the lower valleys, and do immense mischief. Man, in such a country, as Bakewcll has 
observed, is in a constant state of warfare with the elements, and compelled to be itfbcssantly on his guard 
against the (lowers that threaten his destruction. This constant exposure to superhuman dangers is 
Eupiiused to have given the aged inhabitants, esiiccially of the Vallais, an air of uncommon senousn^ and 
melancholy. 

336. The Swiss cottages are generally formed of wood, witli projecting roofs, covered 
with slates, tile,s, or siiinglcs. A few small enclosures surround or arc contiguous 
to tlicm, some of which are watered meadows, otliers dry pa.sture; and one lir more 
always devoted to (lie raising of oats, some barley, and rye or wheat, for the family con¬ 
sumption. In the garden, which is large in projicrtion to the fann, are grown hemp, 
flax, tobacco, potatoes, white beet to be used as spinach and asparagus, French beans, 
cabbages, and turiiijis. Tlic whole has every appearance of neatness and comfort. There 
arc, however, some farmers who hire lands from Uie corporate bodies and others at a fixed 
rent, or on the metayer system ; and in some cases botli land and stock .ore hired ; and 
peasants arc found who hire so many cows and their keep, during a certain •mimber of 
months, cither for a tliird or more of tlie produce, or for a fixed sum. . 

337. The rUla"i’s itf Swilz('rland are often built in lofty situations, and some so high 
as .OWK) feet alrove the level of the sea. “ In a country where land is mudi divided, and 
small proprietors cultivate their own property on the mountains, it is absolutely necessary 
that they slioiild reside near it, otJicrwisc a great part of their time and strength would 
be exhausted in ascending and descending, as it would take a mountaineer four hours 
in each day, to ascend to many of these villages and return to the valley. In building 
theii liouscs on the mountains, they place them together in villages, when it can be done, 
and at a moderate distance from Uieir property, to have the comforts of society, and be 
more secure fiotn the attack of wolves and other wild animals. Potatoes and barley can 
bo cultivated at tlic height of •l.'iOO feet in Savoy, and these, witli cheese and milk, and 
a little maize for jiorridgo, form the principal part of the food of tlic peasantry, 'llie 
harvest is over in the plains by the end of June, and in the mountains by die end of 
September. Several of the inoiintaiii villages, with the white spires of their churches, 
form pleasing objects in the landscape, but on entering them the charm vanislics, and 
nothing can exceed die dirtiness and want of comfort which they present, except die cabins 
of tlie Irish.” (^BaieuvU's Travels, vol. i. 270.) Yet habit, and a feeling of independence, 
which the mountain peasant enjoys under almost every form of government, make him 
disregard die inconveniences of his situation and abode. Damsels and their flocks form 
pleasing groiijfs .at a distance ; but the former, vieweil near, bear no more resemblance to 
les bergeres ties Alpes of the poets, than a female Hottentot to the Venus de Mcdicis. 

338. The vine is cultivated in several of tlie Swiss cantons on a small scale; and either 
against trellises, or kept low an<i tied to short stakes as in Franco. The grapes, wliich 
seldom ripen well, produce a,very inferior wine. The best in Switzerland are grown in 
die Pays de Vaud round Vevoy. They arc white, and, Bakewcll says, “ as large and 
fine-flavoured as our best bot-liouse grapes." The physicians at Geneva send some of dieir 
patients here during the vinbig*, to take what is called a regular course of grapes; diat is, 
to subsist for tliree weeks entirely on this fruit, without taking any odier fo<^ or drink. In 
a few days a grape diet becomes agreeable, and weak persons, and also the insane, have 
found great relief from subsisting on it for three or four weeks. (^BaketoelPs Travels, 
ii. 206.) 

339. Of fruit trees, the apple, pear, cherry, plum, and walnut, surround the small field 
or fields of every peasant. The walnut tree also lines (he public roads in many places, 
and its dropping fruit is often the only food of the mendicant traveller. 

34Ct The nuinagement gf luoods and forests forms a part of Swiss culture. Tlic^ 
herbage is pastured with sliecp and swine as in Italy; the copse wood and lop are used 
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for fuel, as in all countries; and when a mode of con\x‘yance and 9 market can be found 
the tiinbeV is sold, but in many places neither is the case. A,singular construction was 
erected for the purjiose of bringing down to the Lake of Lucerne the fine pine trees 
which grow' upon Mount Pilntiis, by tlie engineer llupp. 'ITie wood was purchased by 
a company for iiOOOL, and ‘KMXV. were expended in^fonstriicting the slide. The lengtli 
of tlie sliile is about 44,000 English feet, or about eight iniks and two furlongs; and 
the difference of level of its two extremities is aiwut 2600 feet. It is a wooden trough, 
almut five feet brdfed and four deep, the bottom of which consists of three trees, tlic middle 
one being a little hollowed ; and small rills of water arc conducted into it, for the pur¬ 
pose of diminishing the friction. The declivity, at its commencement, is about 22^° 
The large pines, with their branches and boughs cut off, are placed in tlie slide, and 
descending by their own gravity, they acquire such an impetus by their descent through 
the first part of the slide, that they perform their journey of eight miles and a quarter in 
the short space of six minutes; and, under favourable circumstances, that is, in wet 
weatber, in three minutes. Only one tree descends at a time, but, by means of signals 
jd.ieed along tlie slide, another tree is launched as soon as its jiredecessor has plunged 
into tlie lake. Sometimes the moving trees spring or bolt out of the trough, and when 
this liapjK'iis, they have been known to cut througli trees in ilie neigliliourliuod, as if it 
had been done by'an axe. \Vlien tlie trees reach the lak *, they arc formed into rafts, and 
iloated down the Reuss into the Rhine. 

341. Timbi'r is alsojioatcd down mountedn torrents from a great l-eiiilit. 'Ilie trees arc 
cut down (luring •■iimmcr and laid in the then dry hedof the stream : W'lth the first heavy 
mins in .11111111111 they are set in motion, and go tlinndejiiig down among the locks to the 
val lev S'where what arrives sound is laid aside fin construclion, and the test is used as fuel. 

342. 'I'/ie chamois oonts iibomid in some of the 
forests, and are hunted for their fat and flesh, and 
for their skins, which are valualile as glove and 
hrecches leather. They herd in flocks, led hy a 
feniiile; live on lichens, and on the young shoots 
and liark of pines ; ai e remarkably fond of salt; and 
require great caution in hunting. (Slinond's SwU- 
•■.erlond, vol. i. p.. 2 t.".) The common goat is fre¬ 
quently domesticated for the sake of its milk, and 
inay be seen near cottages, cuiitHisly harnessed 

42.) to prevent its breaking through, or 
Jumping over, fences. 

343. 'riie rare of /xtslnrci and mimio" firotnids 
forms an iinpoi tint part of the agricultural ctonomy 
of Switrcrland. In places inacccssihle to cattle, the peasant sometimes makes bay witli 
cramps on his feet. Glass, not three inches high, is cut in some places three limes a 
3 -ear; and, in the valleys, the fields are seen shaven as close as a howling-greeti, and all 
inequalities cropped as with a pair of scissol^. In .Switrcrlaiid, as in Not way, a.'d for 
the same reasons, the arts of mowing and hay-making seem to bo carried to the 
highest degree of perfection. Harvesting corn is not less peifect; and the ait of pro¬ 
curing fodder for cattle, from tlie trees, shrubs, and wild plants, and njiplyirig this fodder 
with economy, is pushed .is far as it will go. In some jiarts, very minute attention is 
paid to foniiiiig and collecting maniire, especially timt liipiid niamirc, which, in the 
German Ciuitoiis, is known uinler the name of jnne/w or misl-waisrr, ami in the Canton 
de Vaud, of stssier, (/'Vir, (inurt. Rev. and Coni, Mis,, Jan. 1828.) 

C+l. Cows, floats, and sheep con'tinite the we.iltli of the Swiss farmers, ,>n<t their |irinr,i>4l means of siiji. 
port, or, to riiseriininatc more aei urately, tlie Roals, in a great me.isiire, support the (loorer clas,; ami tlie 
cows supply the ehei-so from whieii the richer derive tlieir little wealth 'I’he extent of a pasture is esli- 
matc-d liy the nmm/';r of cows it maiiu.iins: six or ciRlit goats arc deemed r<]iial to a row, as are four ealvo, 
four shiH-p, or l.i'T nogs; but a horse is rcekoiied equal to five or six (ows, bee.iiise he mots up the grass. 
'Ilnoiighout tlie high Alps, they are of i>)Miiion that sheei* are destriutive to tlie pastiin s, 111 prnjiorliiiii to 
their elevation, because the hiTbagc, which they eat down to the roc^^s, raiinot, in siirh a cold climate, 
regain it» ■•jreiiglh and luxiiriaucc. 'J'lie inountaiii pastilles are reiitcid at so nineh per cow’s iceil, Iruin 
the loth of M.i) to the I>dh of ()i lober, and the rows are hired from the peasants for the same pcTUKl: at 
the end of It, both are restored to their owners In c her parts, the proprietois of the pastures hire the 
cows, or the proprietors of the rows rent the land. 'I ho iiroeceds .1 row .ire ostim.dect at -V. or ;i/ 10*, 
via Cj» in summer; and, during tlie tune they arc kept in the v.illcy.s or in tlic hou'-e, at ‘it. Tlie firm, 
delwatil Alps feed tlird* thoiwaiul rows, and ns many sheep ami goats, 'rhe ratlle .ire attended on the 
inoiintiiiu by hcrdsincm ; when the we.ither ts tcmiHsitiicnis they .ire up all night railing to tbciii, other¬ 
wise they would take fright and run into danger. ( halets are built for tlie use of tlie herdsmen ; these* 
are log.houst's of the rudest ronslnirtioii, without a chinuiev, having a pit or Irenrh dug tor the fire, the 
eaytli thrown up forming a mound aruiiiid if, by way of 'a seat 'I'o those chalets, the persons whose 

^"'1 make rheese and butler, iisrend in the summer tune. When 
thcTfo out to milk the rows, a portable seat with a siigle leg, is strapped to their backs, at the hour of 
milking, ftie cows are attracted home from the most distant pi.slnres by a bnndful of salt, which Ine shop 
herd tMesfrnm a leathern pouch hanging over Ins shoulder. During the milking, the Ranx it<s I’arhrs 
is ftcqucntly sung. (tor. tiuart. lieu and Coni. Mac.) , 

, S45. The Sims eows yield more milk than those of Lombardy, where they are in great demand, but 

after the third generation their milk f.ills off! In tonic narts of Swiircrland Uicy yield, on an average, 
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twelve Kiigli'th quarts a (Jay; anti with forty rows, a cheese of forty.flvc jxiunds can be made daily. In 
the vicinity of Altdorf tli^ imke, in the course of a hundred days, from the 20th of Juno, two cnecsea 
daily, of twenty-five |x>unds e.iah, from the milk of cijthtcen cows. On the high pastures of Sc-iria, a cow 
during the best season, suiiplics near sixty pounds of skim-mdk cheese, and forty pounds of butter. 
Reckoniiig twenty pounds of milk, observes our aiitlmr, equivalent to one of butter, tnc produce in milk 
will be eight huiiilreil pounds for ninety days, or'less than nine pounds a day. This small supply he 
ascribes to the great elevation of the pas^rcs, and the bad ket>pof the cows in the wiutcr. {For. Quait. 
Hf'V and Coiit. Mac) » * 

316 Grrat nartfli/ oj elunc is made in SwtlXL-iland. The most celebrated are the Schabziegcr and 
Gruy^re; the former made by the mountaineers of the canton of Glarus, and the l^tcr in the valley of 
liruybre. The ctiecsc of Switzerland must have been for a long period a great artim* of commerce; for, 
Myeoimis, of laieeriic, in the beginmiig of the sixteenth century, in a commentary on a poem of his friend 
(ilaiianus, ex|>a(iates on the large qu.an<itiei of butter and ellipse which his fellow-citizens sent into 
Uurgundy, Suabia, and Italy : he adds, that twenty cows would bring in, annually, a net sum of KXi crowns, 
in a law was passed in the Ijpiicr Kiigadine to guard agaiiast frao ' in the manufacture of chix’se 
meant for sale. Formerly, the depots of rich cheese were iirinnpally near Lake Como; it was supposed 
that the exhalations, at once warm and moist, ni>encd the ches'se, without drying it too much; at present, 
however, these depots are not near so numerous In tlie Upper Uiigadine, clieese loses, by drying, a 
twentieth part of its weight in tlie first ten weeks , and skiin-mdk cheese the half of its weight in two years. 
Of the quantity of cheeses exported from Switzerland we li ivu no inliirmation that ran be relied u|)on ; but 
i» is* computed that llnrty-thousaiid hundred-weight of tiruyhrc cheese 
alone, fit for exi«irtatioii, is anniinlly m.ide; and that, from the middle 'vjS 

of inly to October, three hundred horses, weekly, are employed in trans¬ 
porting Swiss ebeeae oier Mount Gnas (For /lev. and Coni Misc.) 

'Ml. The Scliithuegei t/itVif is made by tlie monmameers of the Can- ri'-iyji 
ton of Glams alone, and, in its greatest (icrfeetion, in the valley of 
Kliien. It IS readily distinguished by its marbled apjieararifec and 
aroin.itic llavoiii, IkjIIi produced by tlie bruised leaves of the nielilot. > 

The d.)iry is hiiilt near a stream bt water; the vessels eontaming the' 
milk arc (ilaeod on gr.rvcl or stone in the d.iiry, and the w.iter eon- 
ducted into It 111 such a m inner as to reach their brim The milk is 
exposed to this tempetaturc, about six degrees ot Kcauniur (forty-six 
degrees of I'abrenlieit), lor five or six days, and iii tint time the i ream 

. .... I I, .1 Oul. f 111., if ... a.. .Iiin.1 nir tl.n ...I-......- ......Ilnl... 


the iiielilot Ireloil ^Jfelilbtus olliriiialisi (./ig 4.i.j The pradiee of mixing 
the flowers or the seed, of plants with ilieese w is common among the 
Itoinans, who used lliose of the lliyinc for that purpose, Tlie entire so|i.i- 
ratioii of tlie ei earn or uiutuous portion of the milk is indispensable m the 
in.inul.icturc of ‘sdiab/icger. The unprepared curd never sells for more 
than tbic'* li.illpetiic a iHiiiiid , whereas, prep.ired as Scliabzieger, it sells 
lor .six)ieiicc or seven-iioiice. [For Itev.aml Cunt. Mtsc) 



34'^. The (!rui/^rc rheete of Stnlzerlatid is so named .tfler a valley, where Uic best o& 
that kind is made. Its meiit dejieiids chiefly on the lierhage of tlie mountiiin pastures, 
and I'-'iitly on the i‘iistoiii of mi\in;r the flowers or hniisctl seeds of aVelildtus officinalis 
with the curd, lief.ire it is pressed. The nioiiiitaln puslures aie rented at so much per 
cow’s feed from tlie kilh of .May to the IFih of October; and tlie cows are hired from 
tile peasants, at so mueh, for the same period. On the precise day hotli land and cows 
relinn to their owners. It is esiiniated that cows are so grazed, and 30,000 cwt. 

of cheese made fit for exporlalioii, besides wJial is leserveil for home use. 

.JW. Ewc-nnlk rheese tf SwUietland One me.iMire of ewe's iinik i» idded t< three me.xsiires of cow’s 
milk; hltlc leimcl is iibcd, -iiid iioaiid The lic'-t Swii-s (liee<e of this kind is made by the BergdinCbC 
iilieep.masters, on Mount Splugeii [For. /iVc and Con/ Mae.) 

3.)0. T/ie cstali/i.</iiiu’iil at ILfiei/l, ncitr Jieriie, may be considered as in {rreat part 
beloiifrinir to .'igiicultuiv, and deserves to be noticed in Ibis outline. It was projected by, 
and is conducted at tlie '•ole expense of, M. Tellenberg, a proprietor and agriculturist. 
Ilis object w.-is to apply •'i sounder system of education for the great body of the people, 
ill order to stop the piogress of misery and crime. Upnaitlsof twelve years ago he 
niideilonk to sjsteiimlise domestic edueation, and to show', on a large scale, how the 
children of the -poor might be best taught, and their labour at the same time most pro¬ 
fitably ajiplicd ; in slioit, how tlie tii-st twenty years of a poor man’s life might be so 
emidojed as to jirovido both for his support and his education. The peasants in liis 
neighhoiirhood were at first rather shy of trusting their chtidivii for a new cxperinienf; 
and being thus obliged to lake his pupils where he could find them, many of the earliest 
w'ere the sons of vagiants, and literally picked up cii the highways : this is the case witli 
one or two of the most disfingiiishcd pupils. 

;J51. Their treatment is iK'iylji that of children under the palcrnal roof. Tliey go out 
every morning to tlieir woik stxin after sunrise, Iming first breakfasted, and received a 
lesson of about an hour: they return at noon. Dinner takes them half an hour, 
a lesson of one hour follows; then to work again till .six in the evening. On Sunday 
the dilTeicnt les.son.s feiko .six hours instead of two; and Uiey have hutcJuT’.s meat on tliat 
day only. They are divided into three classes, according to age and strength ; an eatoy 
is made in a hook every night of the pumber of hours each class has worked, specifying 
the sort of labour done, in order tlmt it may be cluu-ged to the proper account, each par¬ 
ticular i»ro|> having an account opened for it, as well ns every new building, the live stock, 
tlie inacliircs. Ute schools thentselvcs, &c. &c. In winter, and whenever tlicre is not out- ‘ 
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of-doors work, tlie boys plait straw for chairs, make baskets, saw logs with the cross-saw 
and split them, thrash and winnow com, grind colours, knit stockings, or assist the wheel¬ 
wright and other artificers, of whom there are many employed in the establishment. For 
all wlucli dificrent sorts of labour an ndequat? salary is credited to each boy’s class. 

35S. The boys nrver s/v a neuapaper, and scarcely a hook ; they are taught, viva V(xe, a few matter) oi 
fhet, and rules of practical application ; the rest ut‘ their educifion consists chiefly in inculcating habits of 
industry, frugality, veracity, docility, and mutual kindness, hy mean) of good example, rather than pre. 
cepts; and, above all, by the absence of bad example. It has been said of the liell and laincastcr schools, 
that the good they d»is mostly negative: they take children nut of the streets, employ them in a harm¬ 
less sort of mental s|iort two or three hours in the day, exercise their understanding gentiy and pleasantly, 
and accustom them to order and rule, without compulsion. Now, what these schools undertake to do 
for a few hours of e.tch week, during one or two years of a boy’s life, the School qf Industry at Hofwi I 
docs incessantly, during the whole course of his youth; providing, at the same time, for his whole 
physical maintenance, at a rate which must be deemed excessively cheap fur any but the very lowest of 
the people; 

353. TAe practicability of this scheme for inculcating individual prudence and practical 
morality, not only in tlie agricultural, but in all the operative, classes of society, M. 
Simond considers as demonstrated; and it only remains to ascertain the extent of itW 
application. Two only of tlic pupils have left Hofwyl, for a place, before the end of 
their time; and one, with M. de I'ellenbcrg’s leave, is become chief manager of tlie 
immense estates of Comte Abaify, in Hungary, and has, it is said, doubled its proceeds 
by the improved'method of husbantlry he has introduced, 'lliis young man, whose name 
is Madorly, was originally a beggar boy, and not particularly distinguished at school. 
Another directs a school cstablislied near Zurich, and acquits iiimsclf to the entire 
satisfaction of his employers. M. Fcllenberg has besides a number pupils of the 
higher classes, some of w hom belong to the first families of Germany, Russia, and Swit¬ 
zerland.’ Tliey live en famille with their master, and are instructed by the dill’ercnt tutors 
in the theory and practice of agriculture, and in tJic arts and sciences on which it is 
founded. (See Snnond's Account of Swit-:erland, vol. i. ; Ed. Rev. 1819, No. (>4. ; Dea 
Institutes de Hofiryl de jxtr Cte. L. de E. I’aris, 1821.) 

Subsect. 2. Of the Af^riculture if the Duchy if Savoy. 

.354. Of the a^nculliire if Savoy, which n.atiirally belongs to Switzerland, a general 
view, with some interesting details, is given hy llnkcwcU. (^Travels in the Tara7ilaise,SiC., 
1820—22.) I.aiidcd property there is lUvideil into three qualities, and rated for a land- 
tax accorilingly. 'nicrc is an office for registering estates, to which a pur ccnUige is paid 
bn eacli transfer or additional registering. Tlicrc is also an office for registering all 
mortgages, with tlie particulars ; both are found of great benefit to the landed interest 
and the public, by the certainty which they give to titles, and the safety both to borrowers 
and lenders on land. 

355. Land in Savoy is divided into very small farms, and is occupied by the jiropiielors 
or jmysans, who live in an exceedingly frugal manner, and cultivate the ground with tlie 
assistance of tlicir wives and children ; for in Savoy, as in many other parts of Europe, 
the w omen do nearly as much field labour as tlie men. 

356. The lands belo^ng to the monasteries were •old during the French revolution, when Savoy was 
annexed to France. ’The gradual abolition of the monastcrica h.id been begun by the old government of 
Sardinia before the revolution, for the monks were prohibited from receiving any new brethren into tlirir 
establishments, in order that the estates might devolve to the crown, on the extinction of the diflbrent 
fraternities. Thii measure, though wise in the abstract, was not unattended with inconvenience, and 
pertaaps we may add, injustice. The poor, who had been accustomed to fly to the monasteries for relief 
in cases of distress, were left without any supiiort, except the casual charity of their neighbours, who li.iit 
little to si>arc from their own alholutc necessities. The situation of the jioor is therefore much worse in 
Savoy, than before the abolition of the monasteries. The poor in F.ngland sutlbrcd in the same manner, 
on the abolition of the moiiasleries in the reigns of Henry Vlll. and Elizabeth, before the ixior's rates 
were enacted The charity of the monks of Savoy lost much of its UM'fulness by the indiscriminate manner 
in which it was generally bestowed; certain days and hours were appointed .it each monastery, for the 
distnbution of provisions, and the indolent were thereby enabled to support themselves during the whole 
week, by walking to the diflerent monasteries on the days of donation. 'I'liis was oflbring a premium to 
idleness, and was the means of increasing the number of mendicants, which will, in every country, lx; 
proportionate to lh<' facility of obtaining food w ithout labour. 

357. The fn-asantty tn Savoy are very poor, hut they cannot he catted miserable. In the neighbourhood 
of towns, their situation is worse than at a distance; and nut far from Chambery may be seen a few 
flimilies that might almost vie in squalid misc^, rags, and tilth, with the poor of Ireland ; but the general 
appearance of the peasantry is res{iectablc. Having learnt the price sf labour in various parts of Savoy, 
Bakewell proposed the following question: Is it iio.ssible for a labourer, with a family, to procure a 
sulflcicnt quantity of wholesome foot! for their consuni, ion ? One of the answers wa.s, " Ceta cst tres-facile 
(It is very easy)”, the other was, “ The labourer lives very ft-ujally (tris-sobrement) ” “ In general 
he eats very coarse, but wholesome, bread, and, except in the mountains, he eats very little meat, and 
rar^ drinks wine, but he h-is a ^rcat resource in poutnes.” 

3*. One day's labour at a fanning man will purenase about twelve pounds avoirdu|iols of wheat, or from 
four to flve pounds of beef, veal, or mutton; but these arc dainties which he rarely tastes; potatoes, rye. 
bread, cbestnilts, and milk, form the principal part of the food of the poor. The day-labourer in Savoy has 
to deduct, from the amount of Ins labour, about seventy days in the year, including saint-days and Sundays, 
MfHrhloh he receives no wages. {Bakesueli's Travis, vol. i. 314.) 

359. There are four modes of occupyvng land for cultiivUum. in Savoy: by the pro¬ 
prietors ; by farmers ; by grangers; and by tncheurs. 

360. Ijtnd very near to towns is generally cultivated by the proprletjrs, who either keep cattle, or take 
thclB in to graze at so much tier head. 
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361. Bv Jatminttt land, ia undpntood, letting it at a fixed rent, to be paid accordbig to the value of the 
produce taken at an avcitigu of ten veara 

.362. Bd^Mgen, or rentingjand a moUUfndt, i« undentood. that the prmrietnr takea hair of all the 
grain and fruit, half the produce or increase of the cows, half tho eggs, and, ui abort, half of every thing 
which ia productive. 

.Sf>3. By taeheurt, U another mode of cultivating*land, in the immediate vicinity of towns. The pro. 
prictora,'to avoid keeping too many servants in their own houses, (dace a father of a family in the house 
u|Kin the farm. 3'his man i| called le tcBheur. He takes care of the cows, for half their produce: he 
ploughs the ground, receiving for every pair of oxen employed, or for three horses, from seventy to eighty 
iyancs per annum: he has half the wine: the sharp he receives of the wheat and gram is in the proportion 
of two parts for every nine taken by the prmrietor. The latter pays all the taxes, and keeps the accounts. 
'Ihe tacheur may be changed every year, when he is employed in repairing fences, &a, he is paid by the 
day i tins is always undertaken when he enters the farm. 

• 364. The leases granted to the farmers and grangers are on terms of three, six, or 
nine years; but when the leases are for six or nine years, a reservation is always made, 
that at tlic expiration of every three years die proprietor may revoke tlie lease, by giving 
three months’ notice, if he be not satisfied witli tiie tenant. The proprietor always 
supplies the farmer or granger with a sum of money without interest, called chaptal 
(Capital), to aid him In buying oxen : for a farm of two oxen it is generally about twenty 
loiiis; for a farm of four oxen, forty louis; and so on. Die proprietor, for tliis sum, 
has an exclusive right to seize the cattle of the farmer, should he sell tlicm clandestinely. 

.36.5. The mode of jmsturage in Chamouny will apply, with little valuation, to all the 
Alpine communes in Savoy. Die rich peasants in the Alps possess meadows, and, 
even habitations, at different heights. In winter they live in th^ bottom of the valley, 
hut they quit it in spring, and ascend gradually, as the heat pushes out vegetation. In 
autumn they descend by the same gradation. Those who are less rich have a resource 
in the common pastures, to which Uicy send a number of cows, proportionate to their 
resources, and their means of keeping them during the winter. Die poor, who have no 
meadows to supply fodder for the winter, cannot avail themselves of this advantage. 
Eight days after tlie cows liave been driven up into the common pasture, all the owners 
assemble, and the quantity of milk from each cow is weighed. Die same operation is 
repeated one day in tlie middle of die summer, and at the end of the season, die quantity 
of cheese and butter is divided, according to the quantity of milk each cow yieliled on 
the days of trial. {BakcwelL) 

rsifi There are chalets, or fntblK dairies, near the mountain pastures in Savoy, as well as in Switzerland; 
persons reside in these cli.ilcts during the summer months, to make cheese and ■butter, in many 
i>itu.iti(iiis It IS the labour of a day to .ascend to these rhalelii, and return to the valleys immediately below 
them. There are also piiblie dairies in some of the villages, where the poorer peasants may bring all the, 
milk tlicy can spare, fVom the daily consumption of their families. The milk is measured, and an account 
kept of It, and at tlic end of the season tlie due jHirtiun of rheese i.s allotted to each, after a small deduc¬ 
tion fur the expense of making (/d) 

.3iT7. Aifi large Jlocks of sheep are kept in Savoy, as it is necessary to house them during the winter, at 
winch time they arc prineipatly fed with dried leaves of trees, rollected during the autumn. Many |K>or 
families keep a few sheep to su|iply tlicm with wool fur their domestic use. 'i'hcsc lillle flocks arc driven 
home every evening, and arc almost always accompanied by a goat, a cow, a pig, or an ass, and followed 
by a youii^ girl spinning with a distaS As they wind down the lower slopes of the mountains, they form 
tlic most picturesque grouiis fur the pencil ol tlie painter; and, seen at a distance, carry back the imagination 
to the ages of pastoral simplicity, sung by Theocritus and Virgil. {Id.) 

366. The vineyards in Savoy arc cultivated for half the produce of tlic wine. Dm 
cultivator pays the whole expense, except the taxes, which are jiaid by the proprietor. 

369. Walnut trees, of immense size and great lieauty, enrich the scenery of Savoy, and 
supply sufficient oil for the consumption of the inliabitants, and for tlie adjoining canton 
of Geneva. Die walnut l)a.s been ctdied the olive of the country. The trees belong 
principally to the larger proprietors. Diey arc planted by nature, being scattered over 
the fields, and in the woods and hedge-rows, intermixed witli chestnuts and ibrest trees 
of various kinds. ^Bakewell.) 

370. The walnut harvest at Chateau Duing commences in September. “ Diey are 

beaten oil* tlie trees with lung poles ; the green husks are token off as soon os they begin 
to decay ; the w.alnuts are then laid in a chamber to dry, where they remain till November, 
when tlie process of making tlie oil commences. The first operation is to crack the nuts, 
and take out tlie kernel. For this purpose several of the neigbtxiuring peasants, with their 
wives and elder children, assembled at the chateau of an evening, after tlieir work was 
done. Die party generally cprfsisted of about thirty persons, who were placed around 
a long table in tlie kitchen. One man sat at each end of the table, with a small mallet to 
crack the nuLs by hitting therq on the point; as fast as they are cracked, tliey are 
distributed to the other persons around tlic table, who take the kernels out of the shell, 
and remove the inner part but they arc not peeled. The peasants of Savoy are naturally 
lively and loquacious ; and they enliven their labour with facetious stories. Jokes, and 
noisy mirth. About,ten o'clock tlie table is cleared to make room for the gouti^, or sup¬ 

per, consisting of dried fruit, vegetables, and wine; and the remainder of the evening 
is spent in singing and dancing, which is sometimes continued till inidnight. In a 
favourable sca.son, the number of walnuts from the Duing estate is so great, tliat the par^ 
assembly in tliis manner every ^evening for a fortni^t, before all tlie walnuts arc cracked ; ^ 
and the poor people look forward to these meetings, from year to year, as a kind of ' 
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festival. Tlipy do not receive any pay • the gnutd and the aniusemcnt of the evening are 
their only reward.” (llalimfll.) 

371 The walnut kernels are laul on cloths to dry, and in about a rurtniftlit are c.irriod to the rriishing- * 
inill, where they arc ground into a paste; this is piit into elulhs, and iiAdcrgncs the oiioratinn of pressing 
to extract the oil. The licst od, wnicli is used for s.ilads .ind cooking, is presiieii eoid; but an iiirenor 
Oil for lainis U extracted by he.iting the paste. Thirty people in one evening will crack a» inany walnuts 
as will produce sixty (lounds of|>aste; tl.is yields about flfteeir winc-ouarts/if oil. The Walnut shells arc 
not lost among so frugal a people as the S.tvuy.irds, but are burned fur tnc ashes, which arc used lor wiisinng. 
Two iwuinds of these ashes arc e<|ual in strength to tlirce of wnod-ashes ; but the alkali is so eaiistie, that 
it frequently injures the linen. 'I'hc paste, after it is pressed, is driiHl in cakes, c<illed f/a/n amerj this is 
eaten by children and poor people, and it is sold in the shops in Savoy and Geneva 

37a. The lii'st ivalniit ail, pressed cold, has hut very little of the kcriielly taste : but it maybe easily 
distinguished from the bi-st olive oil, which it resembles in colour. If the peel were taken utf tip.* 
walnuts, the oil would probably be quite free Irum any peculiar flat our, but this operation would be 
too tedious. {Ib ) 

373. Tobacco, xvhich is miicli used iii Savoy, was cultivated witli success in the 
neighbourhood of Kaniilly ; but on tlie restoialion of tlic old despotism, its culture yi'us 
prohibited, and the implements of mamifactiirc seized. 

374. The culture of artijicial grasses is spreadiiig in Savoj, but is not yet very general. 
In the neigliboiirlitHrJ of Aix, Uamillvt and Annecy, wheat Is succeeded by rye. llie 
rye-har\cst being over in Juno, they immediately sow the land with buck-wheat (sarrasin), 
wliich is cut in .Saptember ; thSkfollowing year the land is sown with spring coin. 

375. The fintss-latids are always mown twice, .and the Litter mowing is sufficiently 
early to allon a good pasturage in the autumn. Water-meadows .ire occasionally found 
near towns. The water is generallj let down fiom mountain streams , hut soinclimes it 
is raised from rivers by a sort of bucket-wheel (Jig. “14.), w'hich is called the Noria (f the 



Alps. This wheel is raised or lowered by means of a loarled lever (n), which turns on a 
fulcrum (A), formed by a jiieco of w'ood with its end inserted in the river’s hank. 

376. Agricultural improvement in 5at’oy must he in a very low state, if the answers 
Bakewell received respecting the average quantify of tlic produce arc correct. One of 
the answers stated the average increa.se of wiieat to be from three to five on the ([uaiiLily 
sown, anti near the towns from five to seven. Another agriculturist stated the average 
increase on the best lands to be nine, and, in the neighbourhood of Annecy, flurteen, fold. 
One part of Savoy is, perhaps, the finc.st corn-land in Eiu’opc ; and the very heavy crops 
Bakewell saw in tlic neighboiuhood of Ain and Annecy, rnhtle him doubt the accuracy of 
the above statements; but, on referring to A lliur Young’s account of the agriculture of 
France before the revolution, it appears that four and afem'f was regarded as the average 
increase in that country, which is very similar in elim.ite to Savoy. {Travels, i. 3;18.) 

377. The saU-U'orks of Moutiers, in the valley of tlie Isere, in the Tarantaise, arc parti¬ 
cularly deserving attention, being pci haps the best conducted of any in Europe, with respect 
to economy. Nearly three npion pounds of nalt arc extracted annually from a source of 
water which would scarcely be noticed, except for medical purposes, in any oflier country. 

SiS. The springs that sujij^y the satl-works at Uouliers. rise at the bottom of a nearly pcrpcnrticiil.ir rock 
of timeatone, situateil on the iioutli side of a deep valley or gorge The temperature of the strongest 
(Bring U ninety-nine Fahrenheit, it cnntaini 1 ft! [icr cent of saline matter. Jt mav seem extpordinary 
that the waters at Moiitiers, which have only half the strength of A>a.watcr, should repay the expense 
of evaporation; but the process by whieh it is.cHl’etcil is both simple and ingenious, and might b* 
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introduced with great advantage on many parta of our own coast, more particularly tn Ireland. It 
is obvious that water, so weakly impregnated with salt os to contain only one pound and a half in every 
thirteen gallons, could not refay tlic expense of evaporating by fuel in any country. The water of the 
, Korth Sea contains two and a quarter jier Cent of salt, and yet it has never been attempted to make 
salt from It by evaporation with loal-flccs, even «i the coast of Northumberland or Durham, where 
retXise coal, suited to the purpose, might be purchased for one slidling and sixpence per ton. In order to 
makes.ilt trout'the saline water at Mout v^, it was necessary to concentrate it by naturar evafioratian; 
and to efifcct thl^'speedily, if was rei]uirctl to spread the surl.icc of the tliiid over as large a space os 
possible, the ratio ol ovaporatimi lieirig, aetet is fnii ibiis,An pro|i<>rliiin to the exbiiit of the surface exposed 
to the action of the atniospliere. The first attempt at Mouticrs was made in by arranging pyramids 
of rye straw in open galleries, and letting the water trickle througli the straw gradually and reiieatedJy. 
Tills was alxuiiloued, and faggots of tliorns were substituted; these laggots arc susjicjided on A-ames, the 
water IS ralseil to their height, and spread by channels so as to trickle through tliem t it passes through 
three separate sets or Aames of tiiorns, and has then become so concentrated as to contain nearly 122 (ler 
cent of salt: it is then boiled in pans in the usual manner. 

.i7il. HttapnraUug on vertical cords, erected in a house open on all sides, is a third method, which 
succeeds even better-tlian tljn; mcaio by thorns. Tiic water, by rejieatedly passing over the curds, is iound 
III forty-live days to deposit all its salt on tliem, and the saline cylinder is then broken off. The cords are 
renewed once in twenty or thirty years, and the faggots once in seven years. Minute details of these 
simple but very ingenious procc.,8Cs will be found in tlic very scientiflc Travels of llakcwcii (voL i. 23U.). 


Sect. IIL Of the present Stale of Aff^cuUure in France. 

3S0. The first agricuUnral survey of France was made in 1787, 8, and q. Ity tlie 
celebrated Artliur Young. Since tiiat period no siinilar sq^count h.-is been published citlicr 
in France or England: liut several French writers have given the statistics and cultured, 
diilerent districts, ns the Varoii dc la Peyruuse, Siiietti, Cordicis &c.; and uthers have 
given general views of the whole kingdom, as La Stalisli/ue Genirak de la France, by 
Penchet; De t fntlustru! Franl^nise, by Cliaptal; and J.cs Forces Productes et Covmver- 
cialcs de la France, &c., by Dupin. From these works, sonic recent tours of Englislunen, 
and our own observations in 1815, ISIP, and I8‘J8, wc have drawn the following outline 
of the progress of French agriculture since the middle of llie sixteenth century, and 
more especially since the time of Louis XIV. ; including the general circuinstuiices of 
France a.s to .agriculture, its common culture, its culture of vines and maize, and its 
culture of olives and oianges. 


Subsect, I. Of the Progress of French Agriculture, from the Sixteenth JJentitry to the 
* present Time. 

3 H 1 . 2'hal France is the most favourable country in Europe for agricullute, is the opinion 
both of its own anti foieigii writers on the subject. For, though the country “ siiflcred^ 
deeply from the wars in which she was engaged, first liy a hateful conspiracy of kings, and 
next, by the mad ambition of Bonaparte, the purifying elibcts of the revolution have 
indemnified her ten fold for all the losse.s she lias sustained. She lias come out of the 
contest with a debt comparatively light, willi laws greatly amended, many oM abuses 
destroyed, and willi a population more industrious, mural, euliglitciie<l, and liappy, tliaii 
she ever liad before. The fortunate change which peace has made in her situation, has 
filled her with a healthy activity, wliicli is carrying licr forward with mpid striilcs; sl»e luis 
tlie most popular, and therefore the most rational, liberal, and beneficial, .system of govern¬ 
ment of any state in Europe, Britain not excepted; and, allogetJicr, she is perhaps in a 
condition of more .sound prosperity tlian any other state in Uie old world.” (JScotsmati, 
vol. xii. No. 861.) 

38‘J. I'he agriculture of France at prcsoit, as Mr. Jacob lias observed (Report, *Jr., 
18:28), occupies one of the lowest ranks in that of tlie Noriherii Sbites of Fmrope; 
but the fertility of the soil, tlic suitableness of the subsoil and of the surface for nralioii, 
and, oliovc all, die excellence of the clfinatc, are such as are not united to an equal extent 
in any other European State. When w'c consider these circumstances in conni'cllon 
with the extraordinary exertions now making for die education of die luburioiis classes, 
and die nb less extraordinary progress diat has bi'bn made widiin these few' years in 
inanufactuix's (For. Rev-, Jan. 1829, art. I.), it is easy to see that in a few years the 
territorial riches of France will be aiigmcntod to an cxtraonliiiiu-y extent 

383 . (flAe agriculture of France, previous to the miildle of the sirteenth century, scarcely 
any thing is known. Chopip,*who it apiK'urs resided in die neighbourhood of Paris, 
wrote ft treadse on the Privileges of l,abourers, ifl 1574, which, M. Gr(5goirc remarks 
(UiU. tf Agr prefixed to etht. if Olivier de Serves, j»d>. in 1804), is calculated rather 
for the advantage of die propi^ewr than of the fanner. A Code Rural, published some 
time after, is characterised by the same writer as a Manual of Tyranny. 

384. French agricutlure began to fiourish in die beginning of the seventeenth century, 

under IV., and its prcce|itsat diattirae were pubJifl^ by Olivier de Serrcs,aiul 

Cliarlcs Estienne. In 16-21, great quantities of com werSWportod to England, in eoi^. 
sequence of a wise ordinance of Sully, pas-sed some years before, permitting a free 
crti^ercc in com. In 1641, the droning of fens and Imgs was encouraged; and, in 


checked the progress 
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(liscoiirajTod agriculture, and pnMliiccd several dearths, Flcury, urdcr Louis XV., was 
not favoiiralde to agrioilture; but, in 17.S4, an act was passed fer a free corn trade, which 
cflhcted its revival. ITjc ceononiists of tliis time, however mistaken iti tlieir views, 
inspired a taste for tlie art; and agrieulturUl societies were first establislied in France 
under tlio patronage and at the expense of government. In 17C1, Uiere were tliirtecn 
such societies in France, and nineteen cooperating societies. ' lliose of Paris, l.yons, 
Ainieii.s, and l!ourdean.\, have distinguished themselves hy their publislied Memoirs. At 
Tours a goorgical society was established and directed by the Marquis of I'ourbili, a 
patriot and agricultural writer. Dii Hamel and Riilfon gave eclat to tlie study of rural 
economy, aiul many other writers might be mentioned os having contributed to its im-.- 
provement, M. de 'rrudaine introduced the Merino breed of slicep in 1776, and Comte 
Lasteyric has studieti Ui.it breed in Spain, and written a valuable work on the subject; 
as has the B.'tron de Morteinart on (be English brt‘eds, some of which he has introducctl. 

383. The agriculture of France in 1819, as compared uilh what it was in 1789, 
presents, Chaptal observes, astonishing iniprovcinents. Crops of every kind covei 
tlie soil; iiuiiierous and robust animals are employed in labouring it, and tliey 
also enrich it by their manure. The country popul.vtioii arc lodged in coinniodioiis 
habitations, decei|.tly clothed, ^id abund.-intly nourished witii wliulesonic food. Ilic 
iniserj’ which existed in Fran<^ in former times, when properties of immense extent 
supported litde more Ujiiii a single family, is banished, and its place supplied by ease and 
lilierty. We are not to siipjiose, however, the same author oliseives, **nt Uie agriculture 
of France has arrived at perfection ; much still reiuiiins to be dune : tie .v plans of iin- 
provenicnt slioiild be more generally introduced ; and a greater quantity of live stock is 
wanteilfor ever}’ province of France, except two or Uiree which abound in natural meadows. 
Fevv domains have more than half the requisite number of l.aboiiring cattle ; the necessary 
result of vvluch is a deficiency of labour, of maiinre, and of crop, llic only inode of 
rented}iiig these evils is to multiply the artificial pastures, and increase the cultivation of 
plants of forage. Abundance of forage is indeed the foundation of cveiy gixid system of 
agriculture, as a pro|>er succession of crops is the foundation of abundance of forage. 
'Ilie rich inhabitants of France liiive alrcaily adopted these prinei)>les ; but (licy have not 
yet found their way among the lowest class of cultivators. According to M. Diipin, 
four iiflhs of tlit^ peasantry of France arc proprietors of laiiil, which they cultivate Uiem- 
selves; and though they are at present very ignorant, yet knowledge of every kind is 
rapidly advancing. The w’agcs of labourers in France, compared wiUi the price of com, 
arc calculated to be higher tlian the wages p<iid to labourers in England. 

Sl'Ssect. 2. Of the general Circumstwices f France, in resj>ecl to Agriculhire. 

366. The surface of France lias been divided by gcograpliers into what are called 
ba-sins, or great pk-un.s, tlirough which flow the principal rivers, and which basins are 
separated by original or secondary ridges of mountains. The chief basins arc Uiose of the 
Loire (Jig. 45. a), of tlie Seine (<>), of tlie Garonne (r), and of the Rhone and S.voiu‘ (</). 
(Journal tie Physique, tom. xxx.) 

.387. The soil of France has been divided by Arthur Young into the mountainous district 
of Languedoc and Provence (e) ; *he loamy district of Limosiii (f) ; the chalky districts of 
Champagne and Poitiers (g) ; the gravelly district of BourlMinuois (A); the stony disU’ict 
of Lorraine and Franclie Comte (i) ; the rich loam of Picardy and Guienne (i); and 
the heathy surface on gravel, or gravelly sand, of Bretagne and Gascoigne (1). (^gr. 

France, cliap. ii.) 

388. The climate f France has been ingeniously divided by tlie same .-uithor into that 
of corn and common British agriculture, inclutb'ng Picardy, Normandy, French Flanders, 
Artois, llainault, Ac. (Jig. 45. I, b, k ); that of vines, mulberries, and common culture 
( y, a, k, g, i) ; tliat of vines, mulberries, maize, and common culture (c,/, d, t) ; tliat of 
olives, vines, uuiltierries, maize, oranges, and common culture (a, r). It is singular that 
these zones (m m, n n, and o o) do not run parallel to tlie degrees of latitudi^but obliquely 
to them to such an extent that die climate fur the vines Imves off at 46° on the west coast 
(y m), but extend-s to 40^° on the cast (g m). 'Hie cause is to be found cliiefly in the soil 
and surface producing a mote favourable climate in one place tlian in another; but partly 
also in the wants of cultivators. 'Tltc vine is cultivated^rf Germany in situations where 
it would not tic riillivatcd in France, because wine is of more value in the former country 
'ball in the latter. The northern boundary of the vine culture bos oven extended in 
Fr»ec mice the revolution, from the natural wisli of small proprietors to supply Uiein- 
a^ves vritli wine of their own growth. In Germany die vine is cultivated oa far north os 
U^tudo 52°, on tlic warm sides of dry rocky hills. 

^ .389. The cenlrtd cHmate, wliidi admits vines wiUiout Indog hot enough for maize 
n, h, g, i), Young considers as the finest in the world, and die most eligible part of 
-Prance or of Europe as to soil. “ Here,” he says, “ you We exempt from the Extreme 
humidity which gives verdure to Nonpandy and England; an4 yet equally free fiom die 
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Ininiing heats which turn verdure itself into a russet bn>wn ; no anient rays tl>at oppress 
with their fervour in summer, nor pinching tedious frosts that chill willt their severity in 
winter, but a light, pure, clastic air, admirable for every constitution except consum))tivo 
ones.” This climate, however, has its drawbacks ; anti is so subject to violent storms of 
rain and hail, that “ no year ever passes without whole parishes sufl'ering to a degree of 
which we in Britain have no conception.” It has been calculated, that in stime provinces 
the damage from iiail amounts, on an average of years, to one tenth tif tlie whole produce. 
Spring frosts arc sometimes so severe as to kill the broom : few years pass dittt they do not 
blacken tl>e first leaves of the walnut trees; the fig trees are protecte«l with .straw. 

.S90. Of the line and maire climate {c,f, tl, i) some account is given by M. Picot, Baron 
dc la Peyrouse, an extensive and spirited cultivator. He kept an accurate account of die 
crops and seasons in his district for twenty years from 1600 ; and tJie result is, twelve years 
of fair average crops, four years most nl)iindant, and four years attended witli total loss. 

3P1. Tn the olive climate (o, e) insects arc incrotlibly 
nutncroiis and troul»lesomc, and the liKust is injurious to 
corn crops; but Iroth the olive and maize districts have 
this advantage, that two crops a year, or at least three 
in two years, may be obtained. The orange is cultivated 
in so small a proportion of tlic olive climate as scarcely 
to deserve notice. The caper (Oipparis spindsa) 46.) 
and the fig arc also articles of field culture in tliis climate. 

The climate of Picardy and Normandy i» the 
nearext to that of Enifland, nnil is rather superior. 

Tlic great agricultural advantage which France possesses 
over Britain, apt regard to climate, is, tliat, by means of 
the vine and olive, as valual>lejih)duce may l>c raised on 
rocky wastes as on rich soils; and Utat in all soils'wliat^ 
ever, root weeds may l>c easily and vircctually destroywl 
without a naked fallow. (Fow^g** Prance, ch. iii.) 

3J)3, The laiuts if France are not g,encraUy enclosed anil subdimted by Iwdgus or otiKT 
fences. Some fences are to lie seen near towns, and in Uic northern parts of tin! kingdom 
more especially; but. in general, die whole country is opien ; the Ltoundaries of estates 
Iwing marked by slight ditches or ridges, widi occasional stones or (icaiM of earth, rows yf 
trees, or occasional trees. Deprcilalions frSm passengers on tl»c highways are prcventeil 
(ly gardes ekampAres. which arc estnbitsiied tbroughont all France. Farms are sometimes 
cainpac^ and di.stinct, but generally scattered, and often alternating in tJw common field 
manner of F.nglatwl, or nin-rig of Scotland, llie farm-lioiises of large farms arc gene¬ 
rally plareil on IIk' iniids; lliose of smaller ones in .villages, often at some distance. 
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894. The vahu; landed jmtperli/ Is In general lower lhan In Engjfnnd, being at present 
(1829) sold at from twenty-two to twenty-six years’ purchase. » 

395. The farming of lands in France, according to Professor lliouin, natiimlly divides 
itself into tlirce kinds; 1. ITie grand cultufb, in wliicli from two to twelve ploughs are 
employed, and corn chiefly cultivated; 2. llio middle culture, Including the metayers, 
who also grow corn, but more frequently rear live stock, mainuiin a dairy, or produce 
silk, wine, cider, or oil, according to the climate in which they may be situated ; and 3. 
Tlie minor culture, or that which is done by manual labour, and into which live stock or 
corns do not enter. The middle culture is by far the most common. There are very 
few farms of six or eight ploughs in France, and equally few farmers who do not labour 
in person at all times of the year. It is acknowlwlgcd by Professor 'I'houin, that each 
of these divisions is susceptible of very gre-at improvement. 

SoBSECT. 8 . Of the common Farming of Fiwice, 

896. 7'hc corn farming in France is caiTied on in the best manner in French Flanders, 
Picardy, and Brie. Tlie first may be considered as equally well cultivated with Sufibik ; 
and the last produces three crops in two years, or five in three years. The crops of these 
districts are wheat, be.ins, turnips, maize, and buckwheat, 'llie most frequent rotations 
are, two corn crops and a fallow, or an alternation of ,.i>rn and grcftn or pulse crops, 
without a naked fallow. In tlie heath district, broom enters into the rotation for fuel, 
and is cut the fourth year; buckwheat is also extensively sown, and ’ye and t>ats. After 
lands have borne crops, it is usual to let them rest a year or two, do ing which they 
produce nothing but grass and weeds, and they are afiterwaids broken up with a naked 
fallow. Potatoes enter more or less into the field culture of the greater patl of France, 
and espeei.-illy of the northern districts ; but in Provence, and sonic parts of Langueiloc, 
tJicy are still little known. Irrigation, both of arable and grass lands, is adopted where- 
ever it is practicable. It is common in the Vosges, and remarkably well conducted 
in the lands round Avignon, fonnerly foF m.any miles the property of the church. 

397. The meadows of France contain nearly the same heibage, plants, aiul grasses ns 
those of England ; but though clovers and lucenic aix- cultivated in many places, yet rye- 
gra.ss and other gras.scs, eitlier for hay crops or temporary or jiei manerit pasture, are not 
generally resorted to. {^ChajAal de I'[ndiistiie Franqaisc, vol. i. p. 157 ) 

398. To slice]} the French have ])aid coidderable atlmilion fiom the lime of Colbert ; 
and tliere are now considerable flocks of sliort-woolled and Spanish breeds in some 
places, besides several national flocks. Tliat of Ramhouillet (established in 1786 by 
Louis XVI.) is managed by M. Tes.sier, a well known writer on agriculture, and when 
visited liy Birklieck, in 18H, was in excellent order. Sheep arc housed, and kept in 
folds and little yards or enclosures, mucli more than in England. Great part of tlic 
sheep of France are black. (^Hirkbeck.) Some curious .attempts have lately been made to 
inoculate them fur die clascau and the seal), but a deflnitc result has not yet hcoii ascer¬ 
tained, at least as to the latter disca.se. Birklieck considers the practice of housing as the 
cause why the foot-nit is so common a disease among sheep in France. Whore flocks 
remain out all night, tlie slieplierd sleeps iti a small thatched hut or jinrtalile wntchhousc, 
placed on wlieels. He guides the flock by w alking before them, and his dog guards them 
from the wolves, which still alHiund even in Picardy. During summer, in the liottest 
districts, they arc fed in the night, and hou.sed in the heat of the day. Hay is the 
general winter foodj and, in some juirts of the Picardy climate, turnips. In 1811, 
Bonaparte monu|ioliscd the breeding of Merinos, and from that time to die passing 
of an act for the exportation of wool and rams in 1814 they declined; hut they are 
now greatly on tlie increase. Among the most extensive flocks, arc tho:,c of die cele¬ 
brated M. Tcmaiix. 

399. The basis of lahovr arc chiefly the ox on small farms, and the horse oil the larger. 
Both are kept under cover the greatiT part of die year. The breed.s of oxen are very 
various; they arc generally cream-coloured. 'Die best oxen arc in Auvi^ne, Poiliers, 
and Languedoc. Normandy furnishes the best breed ef working horsw; as Limosiii 
does of those for die saddle. In the south of France die ass and mule are of frequent use 
in husbandry. T^erc, as in many parts of -taly, the poor people collect the stolones of 
yfgrdstis, and creeping routs of couch, and sell them in Hide iHiiulIes to the carriers and 
others who keep road horses. A royal stud of Arabians has been kejit up at Aurillac in 
liimosin, for a century; and another has been lately formed near Nismes. Stud.s of 
English luMWi and mixed breeds of litgli blood, have been establislicd by government 
igi several deportineiiLs. 

400. The best dairies are in Nonii.aiidy ; but in this department France does not excel. 
In the south^ districts olive, almond, and poppy oil supply the place of butter; and 
gpats* milk is that used in cookery. 

401. The goals of Thibet, have been imported by M. Ternaux, who has bccn-succcss- 
ful in mulbpipng them and in manufacturing their liair. 
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402. Poultry is atj important article of Freiicli husbandry, and well understood as far 
as breeding and feeding. ^ Birkbeck thinks the consumption of poultry in towns may be 
equal to that of mutton. The smallest cottage owns a few liens, 
which often roost undercover, in a neat little structure (Jtg. 47.), 
elevated so as to be secure from dogs, wolves, and foxes. 

403. The breed of sm/u: is in gciRral bad ; but excellent hams are 
sent from Bretagne, from hogs reared on acorns, and fatted off 
with maize. Pigeon-houses are not uncommon, 

404. The management of Jish-ponds is well understood in France, 

^wing to fish in all catliolic coun|xies being an article of necessity. 

In die internal district there ore many large artificial ponds, as well 
as natural lakes, where die cel, carp, pike, and a few other species, are 
reared, separated, and fed, as in the Berkshire ponds in England. 

405. The implements and operations of the common fitrms of 
J*'rancc are in general rude. The ploughs of Normandy resemble 
the large wheel-ploughs of Kent. Those farther south are generally 
widiuut wheels ; often without coulters ; and an iron mould-board 
is raic. In many parts of the south the ploughs have no mould¬ 
board, and turn the earth in the manner of die simplest form of 
Roman plough. (ilO.) Harrows arc in general wholly of w ood; and, 
instead of a roller, a plank is for the most part used. Large farmers, as in Normandy 
plough with four or six oxen ; small fanners with two, or even one; or, when stifT 

soils are to be worked out 
of season, diey join to¬ 
gether, and fonn a team of 
four or six cattle. Tlieir 
carts are narrow and lung, 
with low wheels, seldom 
sliod in the remote parts 
of the country, llie gurn- 
barde of the Seine and 
Oise 48.) is a light 
and useful machine. Corn is reaped widi sickles, hooks, and the Brabant and cradle 
scythes. 49 ) Threshing, in 

Normandy, is performed with the flail 
in houses, as in England; in die 
other climates, in the open uir with 
Hails, or by the tread of horses. Tliere 
.are few pennanent thresh! ng-Hoors ; 
a piece of ground being smooUied in 
die most convenient part of the field 
is tbiind sufliciently hard. Fanners, 
as we have already ubsened, peiforni 
must of dieir openidons widiout extra 
laliourers; ami their wives and daugh¬ 
ters reap, thresh, and perfonn almost every part of the farm and garden work indiffeivntly'. 
Such farmers prefer living in villages ; society and die evening dance lieing nearly as 
indispensable to them as dieir daily food. If die fann be distant, the farmer and his 
servants of all descriptions set off early in the morning in a light waggon, carrying with 
them dieir provisions for the day,” (^NeUl.) Hence it is, diat a traveller in France may 
(lass through ten or tw'ciity miles of corn-fiehls, without seeing a single fimn-house. 

406. Targe farms, which arc extremely rare, have gcnenilly farmeries on the lands; 
and there die labour is in great part performed by labourers, who, as well as the tradesmen 
employed, arc frcijuently paid in kind, (^liirkbeck.) 

407. All Hie plants cultival^l by die Bridsh former arc also grown in France; the 
turnip not generally, and in the warm districts scarcely at all, as it does not bulb; but 
it is questionable, whedier, if it did bulb, it would be so valuable in these distiicts as the 
lucerne, or clover, which gryw* all die winter ; or the potato, from which flour is now 
made extensively ; or die field beet, which may be used either as food for cattle, or fur 
yielding sugar. Of plants not usually cultivated on British farms may be mentioned, 
die cliiccory fur green food, fuller’s tliistle fur its heads, furze and broom for green 
food, madder, tobaqco, poppies for oil, rice in Daupliinc (but now dropped as pre¬ 
judicial to healdi), saflron about Angouleme, /.ddiyrus satlviis, die i>ois Breton 
lentil of Spain, J.dthyrus setifdliiis, Ficia /atliyruidcs imd .sativ.s, C'icer arietimim, J?'rvum 
Ldns, Jl/elildtus sibirica, Coroiiilla varia, f/edysarum coronkrium, Ac. They liavc a hardy 
red whtiat, colled Vi^peautre (•|iclt), which grows in die worst soil and climates, and is , 
cuuiiiioii ill Alitoce and Snaliia. Tliey grow die millet, the dura or douro of Egypt 
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(tf6]cus Sih-ffhum L.), in (he maize dKtrivt. 'Hie flower-stalks aiu^ spikes of this plant 
are sold at Marseilles and l^gliuni, for making chambcr-be^oms tuid clothes-brushes, 
'i'lie hup mul tile common fruit trees arc cultivated; and tlie chestnut is used os food in 
some places. An oil used os food, and als6 much esteemed by pointers, is made iVom 
(lie walnut. 'Ihe otiicr fruits of field-culture, os the almond, fig, vine, caper, olive, 
and orange, belong to the farming of the southern tiistricts. < 

408. The Jaresl culture of France is scientifically conducted, botli in the extensive 
national forests, and on |>rivatc estates, ’fhe chief objects are fuel, charcoal, and bark ; 
and next, timber for construction : but in some districts utlier products ore collected, os 
lU'orns, mast,- nuts, resin, &c. Tlie Frencli and Germans have written more on ^ir 
department of rural economy tlian the £nglisli, and understand it better. 

d<)9. A renuirkalAe feature in the agriculture of France, and of most warm countries, 
is tlie use of leaves of trees as food fur cattle. Not only arc mulberry, olive, poplar, 
vine, and otlier leaves gatliercd in autmnn, when they begin to change colour, and itctiuirc 
a sweetness of taste; but spray is cut green in July, dried in the sun or in the sliadc of 
trees in woods, faggoted, and stacked for winter use. During that season they arc given 
to sheep and cattle like hay ; and sometimes, boiled with grains or bran, to cows. Hie 
astringency of some sorts of leaves, as the oak, is esteemed medicinal, especially for 
sheep. Sudi are fhe outlines of that description of agrice'turc wliich is practised more or 
less throughout France, but chiefiy in the northern and middle districts. 



Subsect. 4. 0/ Farming in the warmer Climates of France. 

4 iO. The culture jteculiar to the tntte, maize, olive, and orange climates, we slmll extract 
from the very interirsting work of llaron de la Feyrouse. The estate of* tliis gentleman 
is situated in the maize district at Pepils, near Toulouse. Its extent is 800 acres ; and 
he has, since the year 1788, been engageil, and not without success, in introducing a 
better system of agriculture. 

411. 2'he farm-houses amt oflces in the tvarm districts arc generally built of brick ; 
framework filled tip witli a mixture of straw and clay; or, eu pist‘; and (hey are covered 
witli gutter-tiles. 'Hie vineyards are enclosed by hawthorn hedges or mud walls; the 
boundaries of arable farms are formed by wide ditches ; and tliose of grass lands by fixed 
stones or wild quince trees. Implements arc wrctclied, operations not well iierformed, 
and labourers, and even overseers, paid in kind, and 
allowed to sow flax, beans, haricots, &c., for tlicm-, 
selves. The old plough (fg. .50.) resembles tliat used 
by the Arabs, which the French antiquarian, Gouguet, 

{Origine des I.ois) thinks, in all probability, Uic same 
as Uiat used by tlie ancient Egyptians. 'Hiey iuivc also a light one-handled plough 

for stirring fidlows, called the arairc. 
{Jig. .51.) A plough with coulters 
w.is first employed at Pepils ; and 
a Scotch plough, with a cast-iron 
mould-lHiard, was lately sent there, 
and excited the wonder of the whole 
district. In nothing is France more 
deficient than in suitable agricultural 
implements. 

412. Fallow, wheat, and maize con¬ 
stitute the common rotation of cro}*s. 

413. The live stock consists cbiefly of oxen and mules; 
the latter arc sold to die Spaniards. Somo fiiK'ks of sheep 
are kept; but it is calculateil that the rot destroys them 
once in three years. Beans are die grain of die poor, and 
aiv mixed with wheat for bretid. 'Hiu chick |>ca (CWr 
ariednum) (Jig 52 .) is a favourite dish with the Proveti^alg, 
and much cultivated. Sjielt is sown on newly broken up 
lands. Potatoes were unknown till introdu ed at Pepils 
from the Pyrenees, where they h:ul been cultivated for fiftj* 
years. In the neighbourhood they arc beginning to be 
cultivated. Turniirs and rutabaga were tried often at 
Pepils, but did nut succeed once in ten years. Maize 
is reckoned a clearing crop, and its grain is the princqKil 
f(ff>d of the people. 

414i 2’he MMc is cultivatcxl in France in fields, .and on 
terraced hills, as in Italy, but managed in a diilerent 
manner from what it is in diat country. Here it is kejit luw,t< 
and treated more as a plantation of raspbcirics or cuiiants 
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is in England. It is eiUicr planted in large plots, in rows tlireo or four Aset apart, and 
die plants two or tnrec feet distant in the row; or it is planted in double or single 
rows alternating wiUi ridges of arable land. In some coses, also, two close rows and a 
space of six or seven feet altern^, to admit a sort of horsc-hocing culture in die wide 
interval. Must generally, plantations are niaile by dibbling in cuttings of two feet in 
length, pressing die eordi lirnily tc^tbeir lower end; an essential part of die operation, 
noticed even by Xenophon. In pruning, a stem or stool of a foot or more is left above 
ground, and die young shoots are every year cut down witliin two buds of this stool. 
'Fliesc stools get very bulky alter sixty or a hundred years, and then it is customary, 
in some places, to lay down brandies from diem, and fonn new stools, leaving the old for 
*a time, wliidi, however, soon cease to produce any but weak stioots. 'llie winter pruning 
of die vine generally takes place in February: a bill is used resembling that of Italy 
{Jig. t)6.); the women faggot die branches, and dieir value, as fuel, is expected to pay 
the expense of dressing. In summer, the ground is twice or thrice hoed, and the young 
^iioots arc tied to slioit stakes widi wheat or rye straw, or whatever else comes dieapest. 
'llic shoots are stopped, in some places, after the blossom has expanded; tlie tops are 
given to com's. In some places also, great jiart of the young wood is cut oil' before 
vintage fur feed for cows, and to let tile sun directly to die fruit. The sorts cultivated ore 
almost as numerous as the vineyards. Fourteen hundred sorts were Velicctcd from all 
parts of France, by order of die Comte Chtajital, and are now in the nursery of the 
Luxemliourg : but little or no gtxid will result from die collectidti, or from attempting to 
describe them ; for it luis been ascertained diat, after a considerable time, the fruit of the 
vine takes a particular character from the soil in which it is planteil; so tliat fourteen 
liuiidrcd surts, planted in one soil and garden, would in time, probably in less than half a 
century, be reduced to two or three sorts ; and, on the contrary, two or dirce sorts planted 
in fourteen hundred dillereiit vineyards, would soon become as many distinct varieties. 
The jdticau of Uurgogiie, and the auvcrnal of Orleans, are esteemed varieties ; and these, 
widi several others grown fur winc-inukiiig, have small berries and branches like our 
Burgundy gr.apc. Small berries and a harsli ilavoiir arc utuversally preferred for wine¬ 
making, both ill Fiance and Italy. Ulie oldest vines iiivai'iably give the best grapes, and 
produce tlie best wines, 'llie Baron de la I’eyrouse planted a vineyard twenty years ago, 
which, though in full bearing, he suy*., is still too vigorous to enable him to judge of Uie 
fineness and ipiulily of the wine, which it may one day ailbrd. “ In tlie Clos (In f'ai/geo/ 
ri)u\iftird, ill which the most celebrated Jlurguiidy wine is produced, new vine plants have 
not been set for 300 years; die vines are renewed by kiying (proi'igtier ); but die root 
is never separated from the stock. This celebrated vineyard is never iiianuretL 'Die 
extcMit is 16'0 French arpents. It makes, in a good year, from 16'0 to 200 hogslieads, of 
2d0 bottles ciU'li hogsheiul. The expense of labour and cooperage, in such a year, lias 
arisen to 33,000 francs; and the wine sells on the spot at live francs a bottle. 'J'be vine¬ 
yard is of die piiieau grape. 'Die soil, about three feet deep, is a limestone gravel on a 
limestone rock.” {Pni/rouse, 96.) 

415. J’he white miilherei/ is very cxteiivivety cultivated in France fur fcoding tlie silkworm. It is placed 
in corncrx, rows nluiiK ro.iils, or round Keidji or I.srrn8. 'I'he tries arc raiscsl from seeds in nurseries 
soincdiinos graflod witli n laroe-le.sfed sort, and sold generally at five yiiirs, when they hacc strong stems. 
Tlioy .are planted, staked, and treated as iKilkirds. Some strip the leaves from the young shcHits,others cut 
Ihe.e oil' twice one year, and only once the next; others (Kiilard the tree every second year. 

41li. The I'sgs 'if Ihe silh-molh (Biiinbyx wiori) are h.itched iii rooms heatcsl by means of stoves to 18“ of 
Ucaumur (Vxjo Fah ). One ounce of eggs rcnjuircs one hundred-weight of leaves, and will prcxUice IVoin 
seven to nine pounds of raw silk, 'i'he hatching commences alxiut the end of April, and, with the feeding, 
IS over in about a raoiiti). Second broods arc procured in sonic places. The silk is wound ofi'tho coceooiis, 
or little balls, by women and children. This oiieration is reserved for leisure days throughout the rest of 
Ihc season, or given out to women in towns. ’I'he eggs arc smalt round olijeets ; the caterpillar attains a 
considerable size j tlie chrysalis u ovate; .and the male .and female are readily dislingiiishablc. x 

417. The olwe, of which the most luxuriant plantations are Irntween Aix and Nice, is treated in 
France in the same way as in Italy. (288} The fruit is picked green, or, when rijie, crushed for oil, 
as in the latter country. 

418. The Jig Is cultivated in the olive district as a standard tree; and dried for winter use, and 
cX|iorta(ion. At Argenteiiil it is cultivated In the gardening manner fur eating green. 

41!). The alm,md is cultivated aliout Lyons, and in dillhrent pits in the de|Kirtmeiit of the Rhone, os 
a standard, in the vineyards. As it blossoms early, and tlic fruit is liable to injury firom fugs and rains, it is 
a very precarious article of culture/ and docs not yield a good crop above once in five, or, aceordiiig to 
some, ten, years. • 

420. The caper is an article of field culture about Toulon. It has the habit of a bramble bush, and is 
plantixl ill squares, ten or twelve fueljilant from plant every way. Staud.ir(l figs, iwaehcs, and other fruit 
trees are intermixed with it 4 ' 

421. 'fhe culture of the orange is very limited; it is conducted in largo walled enclosures at Hicres and 
its neighbourhood The fruit, like tliat of Geneva and Naples, is very inferior to the St Michael's uni 
Maltese oranges, as imported to llrltain; but the lemons are gooil. 

432. Thrniinier ni^iut is cultivated in diflfbrent parts of Provence and Languedoc, and esiiecially in the 
orange orchards of Hiei]ps. It farms an article of exportation. 

428. Various ot/ierfruits are cultivated by the small proprietors in all the districts *iof 
France, and sold in tlie adjoining iTia:|;kct3; but tliis department of rural economy belongs 
l atlicr to g-ardeiiing than to agriculture. 
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Srct. IV. Of iheprcsctit State of Jigrieulture In Holland^nd'"the Hctherlandu 

4‘i4. The agriculture of the Low Countries, and especially of Inlanders, has been celebratcid 
l>y the rest of I‘'nro|>c tor upwards of GOO years; tliat of Holland for its pasturage, and 
that of the Nctlicrlaiids for ttlUigc. We shall noti<^ a part of the agricultural circum¬ 
stances of the two countries. ' 

J 

Subsect. I. Of the present State <f Agriculture in HoUatid. 

435. The climate of Holland is cold and moist. The surface of the country towards 
tlic sea is low and intu^iy, and that of the interior sandy and naturally barren. A 
considerable part of Holland, indeed the cliief part of the seven provinces comprising the 
country, is lower than the sea, and is secured from inundation by immense embankments; 
while tlic internal water is delivered over these banks into tlie canals and drains leading 
to the sea, by mills, commonly impelled by wind. In the province of Guelderland and 
otlier internal parts, the waste grounds are extensive; beiug overrun witlt broom and 
heath, and tlie soil a black sand. The marshes, morasses, and heaths, which are 
characteristic of tlic different provinces, are, however, intermixed with cities, towns, 
villiigcs^ groves,* gardens, aend meadows, to a degree only equalled in England. 'Hicre 
are no hills, but only gentfe elevations, and no extensive woods; but almost every 
where an intimate combination of land, water, and buildings. Ihc soil in the low 
districts is a rich, deep, sandy mud; sometimes alluvial, but more frequently siliceous, 
and mixed with rotten sliells. In a few places there are beds of decayed trees; 
but no where rough gravel or rocks. 'Hie soil of the inland provinces is in general 
a brown or black sand, naturally jioor, and, wherever it is productive, indebted entirely 
to art. 

436. The landed properly of Holland is in moderate or ratlicr small divisions; and, in the 
richer parts, gcncrdly in farms of from twenty to one hundred and fifty or two hundred 
acres, often farmed by the proprietor. In tlie interior provinces, both estates and farms 
are much larger; and instances occur of farms of five hundred or seven hundred acres, 
partly in tillage, and partly in wood and pasture. 

427. The apifidture of Holland is almost entirely confined to a system of pasturage 
and dairy management, for tlie production of butter and cheese; tlie latter well known 
in every ^lart of tlie world. Almost the only objects of tillage arc some madder, 
tobacco, and herbage plants and roots for stall-feeding tlie cattle. Ihe pastures, and 
especially the lower meadows, produce a coarse grass, but in great abundance. 'The 
cows are, allowed to graze at least a part of the day throughout the greater part of 
Uie year, hut are generally fed in sheds, once a day or oftener, with rape cake, groins, 
and a great variety of other preparations. Their manure is preserved with the 
greatest care, and tlie animals themselves are kept perfectly clean. The breed is 
large, small-lcggcd, generally red and white, witli long slender hqins ; they are 
very well known in England as tlie Dutch breed. Ihu fuel used in Amsterdam 
and most of tlie towns is peat, and the ashes are collected and sold at tugh prices, 
chiefly to tlie Flemings, but also to oilier nations. A considerable quantity has lieen 
im[)orted to England; they ore found excellent as a top dressing for clovers and odier 
green crops, and arc strongly recommended by Sir John Sinclair imd other writers. 
Other iiarticulars of Dutch culture and economy correspond with the practice of tliu 
Netherlands. 

428. TIte field implements, buildings, awl operations <f Holland, are more ingeniously 
contrived and better executed dian those of any oUicr country on die Continent. Tlic 
best plough in die world (die Scotch) is an improvement on die liudieram or Dutch 
implement, llie farmeries, and especially the cow-houses and stables, are remarkable 
for arrangements which facilitate and economise manual labour, and insure comfort to die 
animals and general cleanliness. Even 
the fences and gates are generally found 
in a better state than in most other 
countries. They liavc a simple field 
gate {fg. 53.) cimstructed with few rails, 
and Imlanccd so as it may be opened 
and sliut without straining the posts 
or hinges, 'which deserves imitation. 

'fhdr bridges, foot-planks, and other 
mechanical agents of culture, are in general indicative of more art and invention dian is 
usual in Continental agriculture. 




Book I. 


AGRICUL’PUIIE IN THE NETHERLANDS 


7S 


SuBSErr. i. Of Ihc-jnvscnt State of Agriculture in the Netherlanda. 

• 

429. The Netherlands and HoUandt from the tentli to the fifteeiitli century, were die 
great marts of manufactures luiit coinmerccr in the west of Europe ; and, at tile same 
time, made disUnguisiied progress in otlier arts. particular causes which first 

contributed to tlie odraaccincnt oi* agriculture arc not e/actly known at this distance of 
time ; but it is certain that even in tlic thirteenth century the art was in an advan<;:cd 
state, and, ever since, the culture of the I.ow Countries, both agricultural and horticul¬ 
tural, has been looked up to by the rest of Europe. 

, 4JK). About the beginning tf the setrnteerUh century, according to Ilarte, the Flemings 
dealt more in the practice of hiisliandry, than in publisliing h<s>ks upon the subject: so 
ihat, questionless, tlieir intention was to carry on a private lucrative trade witiiout 
instructing their neighbours; and hence it happened, that whoever wanted to copy tiieir 
agriculture, was obliged to travel into Uieir country, and make lus own remarks; as 
d’lattes, Hartlib, and Sir K. Weston actually did. 

431. 2'o make a farm resemble a garden as nearly as ptissible was their princip.'il 
idea of husbandry. Such on excellent principle, at first setting out, led tliem of course to 
undertake tlie culture of small estates only, which they kept iiee from weeds, continually 
turning tlie ground, and manuring it plentifully and judici^ii^y. Halving thus brought 
the soil to a just degree of cleanliness, hcaltli, and sweebie^ they ventured chiefiy 
upon the culture of the more delicate gras.scs, ns tlic surest mean^ of acquiring wealth in 
husbandry, upon a small scale, without the expense of keeping 
many draught horses or servants. After a few years’ experience, 
they soon found that ten jicrcs of the best vegetables fur 
feeding cattle, pinperly cultivated, would maintain a larger stock 
of gra/Jng animals, tlian forty acres of common fiunn gi iiss: and 
the vegetables they chiefly cultivated for this purjiosc were 
Juceme, saintfoin, trefoils of most denominations, sweet fenu- 
greek'(Trigon^lla), buck and cow wheat (Jlfelampyrum prat^n.se) 

( fig. 54.), field turnips, and spurry (Sp^irgula), by tJiein called 
Marian grass. 

432. The political secret of Flemish hnsbandri/ was, the letting 
fanns on improvement. Add to this, they discovered eight or 
ten new sorts of manures. I'hcy were the first among the 
moderns, who ploughed in living crops for the sake of fertilising 
(ho earth, anti confined their sheep at night in large slieds 
built on pur])Ose, whose floor was covered with sand, or earth, 

Ac., which the shephenl carted away every morning to the 
compost .dunghill. Such was the chief mystery of tlic Flemish 
hiislauuiry. (Ilarte.) 

433. The present slate if agriculture in the Netherlands corresponds entirely witli 
the outline given by Ilarte, and it has probably been in tliis state for nearly a thousand 
years Tlie country has lately been visited with a view to its rural economy by Sir John 
Sinclair, and minutely examined and ahly depicted by the Rev. Tlioroas Uadclitf. To 
such British farmers n.s wish to receive a most valuable lecture on tlic iinportiuvcc of 
a pro])cr frugality tmd eronomy in farming, us well as judicious inodes of culture, we 
would recommend the latter work ; all tliat we can do here, is to select from it the leading 
features of Flemish fanning. 

434. The climate of Flanders may be considered tlic same as that of Holland, and not 
materially dift’erent i’rom Uiat of tlie low parts of the opposite coast of England. 

43.5. The surface of tlio country is every where flat, or vciy gently elevated, and some 
extensive tracts have been recovered from tlic sea. The soil is for tlie most part poor, 
generally sandy ; hut in various ports of .a loamy or clayey nature. Manders,” RadcHif 
observes, “ was in general belicveil to he a .soil of extreme natural richness; whereas, with 
tlic exce|ition of some few districts, it is precisely the reverse." He found the strongest 
and best soil near Ostend; otid between Bruges and Ghent some of the worst, being little 
belter than a pure sand. 

436. From cimfuumling the ^utch Netherlands with the Flemish Netherlands, a good 
deal of confusion in ideas lias resulted. Radclilf, on arriving in Flanders, was informed 
tliat, with respect to culture, nut only the English, but the French, confounded under 
the general name of Brabant or Flanders, all the provinces of the Low Countries, however 
diflerent might be their modes of cultivation ; but that in Flanders itself might best be 
seen, with what skill the farmer cultivates a bad soil (tin sot ingrat), which he forces^to 
return to him, with usury, a produce that tlie richest and strongest lands of the neigh¬ 
bouring provinces of Holland refuse to yield." Tlie districts described os East and West 
Flanders, ore bounded on tliv cost by Brabant and Hainuult; on tlic west by the German 
Ocean ; on the north hy the Sea of Zcalaiul and tlic West ikhe'Ult; uiid uti the south by* 
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FVencIi Handers. It is about ninety miles long, and sixty broad, ai>'l abounds with towns 
and villages. , 

437. Thu landed projterlt/ Flanders Is not in large estates: very few amount to 
2000 acres. It is generally freehold, or th<? property of religious or civil corporations. 
When the proprietor does not cultivate his own lands, which, however, is most frequently 
tlie case, lie lets it on leases j generally of seven, foiirtlen, or twenty-one years’ endurance, 
at a Axed money rent, and sometimes a corn and money rent combined. T'hc occupier is 
bound to live on tlie premises, pay taxes, eilect repairs, preserve timber, not sublet 
without a written agreement, and to give the usual accommodations to an incoming 
tenant at the end of the lease. Leases of fourteen or twenty-one years are most coinmon ^ 
there are scarcely any lands held from year to year, or on the metayer system. Estates 
are every w-hcre enclosed with hedges, and tlie lielils are generally small. 

•1;18. Farmeries sue convenient, and generally more junple in proportion to the extent 
of tlie fann than in England. On the larger farms a distillery, oil mill, and sometimes 
a flour mill, arc ailded to the usuid accommodations. Hie buildings on a fann of 1.9€ 
acres of strong soil, enumerated by Radcliff, are : — I. The fann-house, with an arched 
cellar used as a dairy, an apartment fur churning, witli au adjoining one for a horse 
wheel to turn the churning machinery. 2. A small bunding for tlie use of extra- 
laUiurers, with a fe-e-place for cooking. 3. Tlie grange c-; great barn, 1 SO feet lung, by 
85 feet wide. Tlie ground floor of tliis structure, besides accununodating by its divisions 
all the horses and cows\)f tlie fann irt comfortable stables, and furuishing two tlireshing 
floors for the flail, is sufficient also fur a considerable depot of cum in the sheaf, in two 
extensive compartments to the height of twelve feet, at which elevation an ojien floor of 
joists, supported by wtxMlen pillars, is extended over the entire area of tlie bam, and is 
repeated at every five feet in height, to the top. Each floor is braced from the pillars, and 
not only fonns a connection of strength tliroughout the whole, but separates at the same 
time, without much loss of space, the diflerent layers of com, stHiiiring them from damage, 
by taking off the pressure of tlie great mass. 4. A house for farming implements with 
granary over, and piggery behind. In the centre is the dunghill; the bottom of which is 
tendered impervious to moisture. 

439. plan of a FleniiJi Jhrmeri/, is given by Sir John Sinclair, as suited to a fnmi 
of 300 acres: it is executed with great solidity anil a due atteiilioii to salubrity, lieiiig 
vaulted and well aired. Sir John mentions that he saw, in some places “ a inmle of 
making floors by small brick arches, from one beam to the other, instead of using deals, 
and tlien making tlie floor of bricks,” a mode generally adopted in Ifritisli manufac¬ 
tories, where the beams which serve as abutments are of cast-iron, tied together with trans¬ 
verse wrouglit-iron rods. 

4 JO. The accomnwdatioHs aj thit farmery (J^S' 


I. Tl»« nirtiltulCj ur ciitTuic« of tli Cirni-hiHihc. 
U, XlM'JtAil 

CJumCs. 

h, (liKtiitett for |» s, but m 

ciaUv fiir eUr>aUng or Icluiftf lUiwii gni u 
aiiu-htnerr. 

7» Kiiclwm* 

H, Wushln^C-h'tuv*. 

% < tuimbcT for (imile iicrraiittL 
10. }Utl 
IJ, 1’.2, 

13. Nece^Mneti. 

If, flontn fortiK f^arUcfirr.* 

1 >i for fuel. 

1^ 16t Kltrhtii ^^lcn. 



Ilf. Itf). 8lah'4’4 for roua and c.)tm 

NeceMortei fur ih« sifTr^nut, conitectcrl with the cis 

terrui* 

%•£, 83, Sheep-roicU. 


81,85, ffheds for carts. 

86, iiam. 

87, Arw, 

8M, Kioit bTfii 

88, 30, Slu'vit'houKes 

31,38, StahloH for ilie iuwsos ami Toah, 

33, 31, 35, .56, riacet lur Ihi 

37«uKt 3H, Citflcnu dcbtlncil to rc^^ve tho urino of the 
iiUile. 

39, uvn. 

40, Dunif-pit, fMKTiTi* in tl)<* middle 

41, I'ctid bexvlnf$ to recutre the HUper<ibtindAiit w.iten of 
the dung'pit, the weedm^s of the Rnrdens, • 

18, (Um'iroirn lu rvi«m» tin* waters of the fiftrui-yard. 

43, KntrAiice gaU'Wiijr with dovwot over, 

4 1, Siiiail treiuhcH. urRutlerwi 

15, i'l, siiedt destfiivd for ilover, cut xrcen In lumtner,or 
dry ill wlniiT. 

4h, ('laUrn forthowiidi houMM. 

47, 17, hitutttium of the (oni ttacks. In yeeri trf* abundaneo. 
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l<'our «levatl(>ii« !>&) represent the four Internal sides of the quadrangle; the north side (a); tpe 
tMni,or west side (6 ); tHe south side (£); and the house, or east side (d). 




441. [frme citiems are formed in the Helds, to receive purchased liquid manure; but, for that made in 
the fann.yaid, generally in the yard, or under the stables. In the latter case, the urine is conducted tVofo 
each stall to a common grating, through which it descends into tlic vault* whence it is Uk«j up by a 
pump: in the best-regulated farmeries there Is a partition in the cUteni, with a valve to admit the con¬ 
tents of the first space into the second, to be iireservi'd there free from the more r(>cent additions, age 
reiideriiig it considerably more ctficacious. This species of manure is relied on beyond any other, upon 
.all tlie iiglil soils tliruughout Flanders; and, even uixm llie strong lands (.originally so rich as to proclutle 
the necessity of manure), it is now coming into great esteem, being considered applicable to most crops, 
and to aU the varieties of soiL 

442. The arable lands of Flanders include by far the greater part of tlie surface of tbe 
couiitrj'. ITic crops raised arc the same sw those in liritaln; but, from local circumstances, 
flax, hemp, chiccory, rape, spurry, madder, wood, tobacco, and some otliers, enter more 
generally into rotations. 

44,1. Fallows, according to Sir John Sinclair, arc in a great measure abolished, even on strong land j by 
nieiiiis of which, protlnce is iiicrea««l, and the expense of cultivation, on the crops raised in the course ol 
a rotation, necessarily diiiiinished; ami by tlie great profit tliey derive from their fli.-x and rape, or colsat, 
they can afford to sell all their crops of grain at a lower rate. The Flemish farmers, however, understand 
their interest too well, to abolish naked fallows on strong clayey soils in a humid climate. 

444. In regard to soil and culture, Radcliff arranges Flanders into eleven agricultural 
divisions, and of die principal of these we sltuU notice the soil and rotations, and some 
other features of culture. 

44.'i. The fust division extends along the North »Sca, and includes Ostend. This 
district consists of the strongest ami heaviest soil which Flanders posscs.se.s, and a similarity 
of iiualily prevails generally tliroughout, with some occasional exceptions. It may be 
represented as a city loam of a greyish colour, and yields the various produce to bo 
expectctl from a strong soil ; rich pasture, wheat, beans, barley, and rape, considered as 
primary crops ; and, as secondary (or siicli as arc not so generally cultivaUxl), oats, carrots, 
liotatocs, flax, and tares. In lliis division, however, diough the nature of the soil may be 
staled under the general description of a clay loam, yet Ihcie are of Uiis three degrees of 
f|u.a1ity, not to be marked by regular limits, but to be found throughout Uie wiiole, in 
distinct situations. It becomes the more ncces.sary to remark this, as llic succession of 
crops depenils on Uie quality of the soil; and as there arc here tlirec diflerent degrees of 
quality, so arc there three different systems of rotation. 

446. Upon the firU quality if sod, the succession is as follows: first year, barley; 
secoml, beans; third, wheat; fourth, oats; fiftli, fallow. For the second quality of soil, 
the succession is os follows: first year, wheat; second, bt'ans or tares; tliird, wheat or 
oats; fourth, fallow. For the third quality of soil, the succes.sion is as follows: fii-st 
year, wheat; second, fallow; third, wheat; fourth, fallow. Ueiddcs tlicse tliree qualities 
of strong soil, another of still superior fertility prevails in Uiis district in considerable 
extent, known by tlie denonqination of Polders. 

447. The jxdilcrs, or esnbanked lamU of Flanders, are certain areas of land reclaimed 
from the sea by embanknicnj, whose surface, once secured from tlie influx of the tide, 
becomes tlie most proiluctive soil, without retjuiring the assistance of any description of 
manure. Tlicy owe tlieir origin partly to the collection of sand, in the small branches of 
rivers, gradually increasing, so as naturally to embank a portion of land, and convert it 
into an arable and fertile soil, 'fhey also have proceeded from the contraction of tlio 
river itself, which, by Uie ellect of the tides, is diininislied in one place, whilst an alluvia! 
soil is formed in another by ite overflow. Hence it is, Uiat, wiUiin a century, entire 
jMilders ill certain situations liave been inundated, wliil.st, in oUiers, new and fertile laiul 
lias appeared, us if from the,bosom of Uic water, llicse operations of naUire pointed out 
facilities many cciiluiies hack, wluch excited the iudusUy of the Low Countries, aii industry’* 
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which has been rewarded by the acqtiiKidon of their ridiest soil. ^Hicse newly-formed 
lands, before their embankment, are called schorres. They are flooil^ at every tide by tlic 
water of the sea, and are augmented by mire, bits of wood, rushes, sca-wceds, and otlier 
marine plants decayed and putrid, also by shoUs and fishy particles which the ebb always 
loaves behind in considerable quantity, lliis growing soil soon produces various plants and 
grasses, and improves daily. When sucli lands have*acquired Otcriist or surface of black 
earth, three or four inches deep, they may be embanked and fallowed, lltose are always 
the most productive which havo Iwen deepened in their soil by the augmentations of the 
sea; and ex|>ericiice proves that in the corners and hollows, where, firom an obstructing 
boundary, the greatest quantity of mire has been deposited, the soil is doubly rich and 
good, and cannot be impoverished by the crops of many yciirs. In some instances, the 
embankments are made on the part of government; in o^ers, by companies or individuals, 
under a grant of a specific tenure (generally twenty-one years), rent free, or, according to 
circumstances, at some moderate annual payment. 

■4-18. The pnUler of Snaerskirke, near Ostend, contains about 18CX) acres. It is of late 
fonuation, and was overflowed by a creek with its minor branches every spring tide. By 
cionstructing tw'o banks and a flood-gate at the creek, the sea is excluded, and tiie space 
subdivided by roads, and laid out in fields of tiiirtecn sicres each, surrounded by ditches. 
'Uie bank is fifltHxi feet in height, tliirty feet in the base, and ten feet across tire top : tiie 
kind which has been reclaimed by it, was let for a sheep pasture^e at 600 francs (‘25/.) pet 
aniiuin, and was tlirowr, up by the farmer as untenable. Upon being dried by this sum* 
mary improvement, the lots, of wliich tlicrc are one hundred of thirteen ecrcs each, were 
sold by auction at an average of 7000 francs (291/. iSs. 4r/.) a lot, and would now bring 
nearly double tliat rate. They arc let to the occupying fanners at 96 guildcia the mhure, 
or about 2/. 15;. the English acre, and arc now producing superior crops of rape, of 
sucriun (winter barley), and beans, which constitute (he usual rotation; tliis, however, is 
varied according to circumstances, as follows: — 1. oats, or rape; 2. winter barley, or 
rape; 3. winter barley ; 4. beans, pease, or tiues. 

449. Other eramples (f recLiiined binds are given. One called the Great Moor, recovered 
dirough the spirited exertions of M. Hyrwcin, contains 240() acres. Attempts had been 
made to recover it by the Spaniards, in 1610, but without success. Tliis marsh was 
seven feet lielotv the level of the surrounding land; tlicreforc, to drain it, tlie following 
operations became necessary ; — 


I 450. To surround the whole with a bank of eight feet in height, above the icvcl of tlie enclosed grounit, 
formed by tlie excavation of a fosse, fifteen feet wide and ten feet deep which serve* to conduct the 
water to the navigable canal — To construct mills to throw the water over the l>aiik into the fosse. — To 
intersect the interior by numerous drain* from eight to twelve feet wide, with .r fall to the rcspiM-tive mill*, 
to which tlicy conduct all the ruin water; and all the soakage water which oozes through the Ixtiik*. 

45 J. The mills in use for raising tJie water, are of a simple but elTectual construction, and 
are driven by wind. The horizontal shaft above works an upright shaft, at the bottom of 
which a screw bucket, twenty-four feet in length, is put in motion by a bevil w'heel, at such 
an angle as to give a perpendicular height of eight feet from the level of the interior drain 
to the point of tUsgorgement, whence ilic water is emptied witli great force into the exterior 
canal. With full wind, each mill can discharge 150 lonneaux of water every minute. 
Tlie height of tiie building from the foundation is aliout fifty feet, one half of it above tiie 
level of the bank. The wliole is executed in brickwork, and the entire cost 36,000 francs, 
about 1500/. British. It is judiciously contrived that the drains, which conduct the water 
to the mills, constitute tlie divisions and subdivisions of the land, forming it into regular 
oblong fields of considerable extent, marked out by the lines of osiers which ornament 
tlieir hanks. Roitds of thirty feet wide lead through the whole in piirnllel directions. 

45‘2. The soil if this tract, which lias licen formed by the alluvial deposit of ages, is a 
clay loam, strong and rich, but not of the extraordinary fertility of s<inic polders, which are 
cropped independent of manure for many years. The first course of crop.s, commencing 
with rape, is obtained witliout manure, and the return for six years is abundant; the 
second commences and proceeds as follows : — 

1. Fallow, wEtli mnntire ftritn (arm-yard. A. Dover- • 

2 , SiicritMt (wuikar l>arlvy). IS. HeAti* <tnd Pear mixed* 

5. Jle4n<i. 7* Oau> 

4. SWxat. 

453. The second dimion adjoins French Flanders, hut dfiisi not extend to tJic sen. Tlie 
soil may be described as a good loam of a yellow ish colour, mixed with scrnie sand ; but 
is not in ito nature ns strong as that of tlie former division. Its chief produce is wheat, 
barley, oats, ho|>s, tobacco, meadow, riipc-sced and (lax, os primary crops; and, as 
secondary,-buckwheat, beans, turnips, potatoes, carrots, and clover. Tliis division, unlike 
tbe-former-in this respect, is richly wooded. 

454. The gmeral course of crops in Hits division is os follows .• — 


1. Wlieat upnn marmred fdlfvw. 
CloWa^dmaed wltb 


A* Flnxg Mgtiljr tniunirad wlUi urlnv attd cal(«^ 
li, - 

7* IliMns, * 

Hs Uganti> manured, 



Fai1t>w, r 
1iv«. 


uturnl* 
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9, Wneal. 

10. Oatt. • 

11. Turnip*. 

Rye- • 

13. TotoweOf throe tlmoi plouffhMl> and richly rnanurcd- 


14. Wheat. 

15. HoiW; with sbifnd.int manure. 

Thin lart ere/p remAim /^‘utrAtly fire yeart^ and the MiAirid 
U afterwards ht for imy kintl of produce. 


455. In another jmrt of this division, whetc hops are not grovrn, tlie following rotation 
is «>bserved: ■ 


1. p€»tatoe^. with manure- 

2. Wheal. 

а. Beans, with manure* 

4. Rye. 

h. Wheat, with manuie. 

б. Clover, toii*(lreaHud with ashcg. 

7. l\irnliM« witik m-tnure. 

d* Flu, highly manured with urine and rape cake. 


y. ivtiear. 

i"; top., 

is. Fallow, without manure. 

13. Rye. 

14. Toliarro, richly manured. 
Id. Wluwt. 


456. In addition to these crops in some parts of the district, particularly in die line 
between Woomen and Ypres, inagniBcent crops of rape aie cultivated, and arc relied on 
as a sure and profitable return. Flax is also a crop upon which tlieir best industiy 
ia bestowed, and their careful preparation of die s-ril is scarcely to be sur|iassed by Uiat of 
the neatest garden. 

457. In the third division the soil is a good sandy loam, of a light colour, and is 
in a superior state of cuitivadou; it yields a produce similar to diat of the foregoing 
division, with die same quality of hay; but plantations are here morct pumcrous. The 
succession is as follows: — 


1. WTii'al, with <tunfi. IS. r'anr, vllh ash«, eomrl{ine..arcd. 

2. i'lovtr, with lUihuN, seed KNneUmes saved. 11. Oath, without manure. 

3. Flax, with urnit* and r;m''c.iki'. 12. Flax, witti urine And rai>e cake. 

4. VIliMktpwithcmnp'ist orsliertdtinantid varSoussweerlngik. 13. Wlie ti, with dung. 

6. l*(itatocs, w U>) fai in-ynitl dung or night boli. ( lit am, w iih dung. 

6. R^e, with tinne, 14.< Uevt rnot, with rnfie rake, or 

7* Huim- setri. wli h rape cake and urine. t Tobacco, with ra]tc sake in great quintUi' i. 

8. Fotatoc4, with dung. Tui nips arc also grown, Imt -tre takoi m a aciinml <Top ailfer 

9. Wheat, with manure t^dinrs klutV* rap^i floi, wJte-it,or rre. 

‘t5H. Passhifi over the other diiisions to the eifthlli and ninth, we find the reporter describes 
iJicm as of considerable extent, and, in the poverty of their soil and abundance of their 
produce, bearing ample tesdinuny to the skill and perseverance of die Fleraisli farmers. 
The soil consists of a poor light sand, iii the fifteenth century exhibiting barren gravel and 
licadis. The chief produce here consists of rye, flax, potatoes, oats, buckwheat, rai>e- 
secd, and wheat, in a few favourable spots; clover, carrots, and turnips generally. 

459. On the western siilc of these iliitrirts, and where die soil is capable of yielding 
wheat, there are two modes of rotadon ; one comprising a nine years’ course, in which 
wheat is but once introduced ; and tlie other a ten years’ course, in which they contrive 
to produce that cro]> a second dine; but in neither instance without manure, wiiich, 
indeed, is never omitted in these divisions, except for buckwheat, and occasionally for 
rye. Tlie first course alluded to above is as follows t — 


1* rplaiool or Carroto, with four ploughingi, and twelve tom 
of fhjnn->Ard dung per English aere. 

2> with two and 103 Winchesterr bushel* 

or a^bn. and 48 liog^'ods, boor tneasure, of uritie 
pw Kngluli acre. 

3* Wlieat, with two ploughii^, and ten tom and a half of 
farm>yard dung per pngllsh acre 

4. Ryu and Turnip*, with two ploughing^ and ten ton* and 
aholf dTlonn-yarddung iwr Englhih aero. 


6. Oais \>l'h riorer, with two ploughing^, and ten hms and s 
half of f^nn'ynrd dung twr Fngit»n acre 

6. Clover, top-drcswAl, with litTi M Incltatcr IaisIicI* of peat or 

Putcli dedv's per English acre. 

7. Rye, with one piougbiiuc, and 52 hogsheads, beer measarr, 

of nv’ht Hiii iu)u urlfH’ 

8 with two plantings, and 52 hogsheads, htwr measure, 

of night Kutl ami urine. 

9. Buckwheat, wUhtourploughlngs, ami without any manure. 


460. (f the Flemish mode tf cultivating some jiarticular crops we shall give a few 
examples, llie drijl husbandry has never been generally introduced in the Low Countries. 
It lias been tried in tlic neighbourhood of Ostend, forty acres of beans against forty acras 
of drilled crop, and tlie result was considered to be in favour of the system. But tlie row 
culture, as distinguished from tlie raised drill manner, has been long known in tlie case of 
tobacco, cabbages, and some other crops. 

461. Wheat is not oflen diseased in Flandera. Most foi-mers cliange their seed, and 

otlicrs in several places steep it in salt water or urine, and copperas or verdigrise. Tlic 
proportion of verdigrise is lidf a pound to every six buslicls of seed; and the Uine in 
which the latter remains in tlie mixture is three hours, or one hour if cows’ urine be used, 
because of its ammonia, whitji is considered iiyurious. 'Ihc ripest and plumpest seed is 
always preferred. • 

462. liye is grow'n liofli as a brcail corn, and for the dlstillciy. In Flanders 
frequently, and in BralHU'.t Very generally, tlic fanner upon tlie s^c of from one 
hundred to two hundred acres of light soil is also a distiller, purely for Uic improvement 
of tlic land by the manure of tlie beasts, which he can feed uixm the straw of the rye, and 
tlic grains of die distillery. 

463. liuckwheal -enters into the rotations on the poorest soils, and is sown on lands 
not got ready in time for otlier grain. The chief application of buckwheat is to> the 
feeding of swine and poultry, for .which it is preeminent; it b also used in flour as a 
constituent in the liquid nouriihment prepared for cattle and horsts; and bears no incon- 
siderdble share in the diet cif the peasant. Formed into a cake, witliout yeast, it b a very 
wholesome, and not a disagreeable, species qf bread; but it is neccasaty to use it wliild 
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fresh, as, if kept. It would turn sour sooner than bread made of baplcy, rye, or wheafen 
flour. Its blossom is considered to aflbrd the best food for bec§. If cut green, it yields 
good forage, and if ploughed in when in flower, it is thought one of the best vegetable 
manures in use. It is also said to be used in distillation; but tliis is not generally 
ikdniitted to be the ease. 

464. Bape (colza, colsat, or cole seed; not the Hrkssica A'^ms of lanna'us, but the 
Ji. camp&tris of Decandolle) is considered an important article of Flemish agriculture. 
It is sometimes sown broad-cast, but the general and improved mctliod is by transplanting, 
wliich tliey allege, and apparently with great justice, to have many advantages: one is, 
tliut the seed-b<^ occupies but a small space, whilst the land n hich is to carry the general 
crop is bearing corn. By having the plants growing, they have time to harvest tlieir corn, 
to plough and manure tiic stubble intended for the rape, which tlicy put in with the dihbic 
or die plough, from the latter end of Septcmlier to tlie second week of November, without 
apprehending any miscarriage. 

465. The serd-ied Is sown in August, anil even to the tnidillc of Septomher. In October, or sooner, the 
stuiible is ploughed over, manured, and idoughed again. The plants arc dibbled in the scams of the 
ploughing (each furrow slice Iieing twelve Inches broad), and are set nut at twelve uiches’ distance in the 
rows. Instead of dililiting u|x>n tlie second ploughing, in many cases they lay the plants at the prii|ier 
distances ncriM.s the furrow, and as the plough goes forward, the rimts are covered, and a woin<in follows 
to set them a little upganil to give them a lirmness in the ground wl>oro necessary. Immediately attcr 
the frost, anil again in tlie month of April, Uie intervals arc wceilcd amt liaiiil.lineil, and tlie earth drawn 
uV to the plants, which is the last oiM'ration till the liarvi'sl. It is piilleii rather gri'en, but niH'ns in the 
stack ; and is threshed without any |>artieul,ir management: but the n|>i)Uration i.f the haulm, or straw, 
is a matter of new aiul prallt.ible discovery ; it ts burncil tor ashes, as iiiaiiurc, which are found to lie so 
highly valuable licyninl all other sorts winch have been tried, that they bear a price as three to luic above 
the other km^, and it is considered th.it, uiKin clover, a dressing of one third less of tlicsc is amply 
siiflicieiit 

466. The seed is sM fttr crushin"; or, as is frequently the case, it is cruslicti by the 
farmer himself; an oil mill Iwing a very common appendage to a farmery. 

467. The oilctle, or poppi/ (/^ipaver sotniiifenmi), is cultivated in some parts, and yields 
a very fine oil; in many instances, of so good a quality as to be used for salad oil. 'I’lie 
seed requires a rich and well inaiiiired soil. The crop is generally taken after rape, for 
whicli the ground has been plentifully manured ; and fur the oilettes it receives a dressing 
not less abundant, Hie seed is sown at the rate of one gallon to the English aciv, .'ind 
is lightly covered by sliovclling the furrows, llio average prodiiee is alioiit tliirly 
'Winchester bushels to tlie English acre. The seed is not so productive as rajic, in point 
of quantity, but exceeds it in price, both ns grain and as oil, by at least one sixth. The 
measure of oil produced from rape, is as one to four of the seed; that produced fn»m the 
seed of tlie oilettes, is as one to live. 

468. Popp;/ seed U sown both in spring and autumn, hut the latter is eunsiilcred the liest se.'isnii; great 
attention is given to the pulverisation of the soil, by frequently harrowing, and (if the wiMther and slate 
of the s(hI (lenmt) '.uliicient rolling to reduce all the clixis. 

46'>. The harvesting qf the poppp is performed in a particular manner, and requires a gre,it niiinlH-r of 
h.mils. Tlic labourers work in a row, and sheets are laid along the line ot the standing crop, u|Min which, 
iH'nding the plants gently forward, they shake out the seed. When it cen8c.s to fall from the capsules, 
that row of the plants is pulled up, and niareii upright in small sheaves, in the same, or an adjoining 
Held, in order to ripen such as refused to yield their seed at the tirst oiM'r.atiigi. 

The sheets arc then again drawn forward to the standing crop, and the same pro. 57 
cess is repeated, till all the plants arc shaken, pulled u]i, and removed. In two or 
three days. If the weather has been very fine, the sheets arc plaeeil tieforc the rows of 
the sheaves, which arc shaken ujion them, as the plants were Iwfore; if any seed 
remains, it is extracted in the bam by the flail: and, if the weather is iiniiromising, 
the plants are not left in the field after the first operation, but are placcil at onre 
under some rover to ripen; and yield the rcinaiiider of tlicir seed, cither by being 
threshed or shaken. 

470. The red clover is an important and frequent article in tbc 
Flemish rotations. Tlic quantity of seed sown does not exceed six 
pounds and a quarter to the Englisii .acre. Tlie soil is ploughed deej> 
and' well prepared, and Ihc crop kept very clear of weeds. Tlieir 
great attention to prevent wcetls, is marked by the perseverance prac¬ 
tised to get rid of one, which occasionally infests the clover crop, and 
is indeed most diflictiU to Iks exterminated. Tlie Oruhdncli:;, or briMim 
ra)>c (Orobsinclio major) (fig. 57.), is a parasitical plant whii*!] utUicIies 
itself to the pea tribe. In land where clever lias been too fre¬ 
quently sown, it stations itself at its root, and, if suffered drrive at its 
wonted vigour, will spread and destroy an entire crop. Hie farmer 
considers the mischief half done, if this dangerous plant is permitted 
to appear above the surface; and he takes the precaution to inspect his 
clover in the early spring. The moment the Orobdnclie established 
itself at tha root, the stem and leaf of the clover, deprived of tlieir 
circolating jukes, fade to a sickly hue, which tlic farmer recognises, 
and, with true Flemish industiy, roots up and destroys the latent 
enemy. If this is done*in thne, and with great care, the cro|V is saved; 
if not, flie infeicted soil refuses to yield clover again for many years. 
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471. Tlte turnip is not in general cnllivatoil as a‘ main crop, but usually after rye or 
rape, or some crop early removed. The turnip is sown broad^cast, thinned, and hoed with 
great care ; but it ailurds tf very scanty crop of green food, generally cat off with sheep in 
September or later. The Swedish turnip is unknown ; and indeed tlic turnip husbandry, 
as practised in Britain, cannot I>e consi^'red as known in Flanders. 

472. I'he jmtata was introduced 'tarly in the seventeenth century, but attracted little 
notice till the beginning of tlie eighteenth. It is cultivated witli great care, 'llie ground 
is trenchetl to tlie dcptli of nearly two feet; and small square holes having been formed 
at about eighteen inches from each other, a set is deposited in each, the hole nearly 
fijiled with dung, and th^ eartli thrown back over all. As tlie stalks rise they are earthed 
up from tlie intervals, and manured witli liquid manure ; and, as they continue to rise, 
they receive a second earthing round each distinct plant, whidi, with a suitable weeding, 
terminates the labour. Notwitlistanding the distance between the pLints, the whole surface 
is closely covertsl by tlie luxuricincc of the stems, and the return is abundant. If the 
sgetl is large, it is cut; if small, it is planted whofo In some parts of tlie Pays de Waes 
they drop the potato sets in the furrow as die plough works, and cross-hoe tliem as they 
rise; but the metiiod first mentioned is the most usual, and the produce in many cases 
amounts to ten tons and one sixth, by the English acre. 

473. Potatoes are the chief food of the lower classes. 'Fhey are prV.ed in Flanders, 

* as being bofli wholesome and economical, and arc considered there so essential to the • 

subsistence of a dense population, that at one time it was in serious contemplation to erect 
a statue, or some other monument of tlie country’s gratitude, to the [lerson who first 
introduced amongst tliein so valuable a production. They are also very nuich used 
in feeding cattle and swine ; but, for this jiurpose, a particular sort, much resembling our 
ox-noble, or cattle potato, is made use of, and tlie produce is in Flanders, as witli us, 
considerably greater than that of the otlier kinds intended for the Uihle. 

474. 2'he carrot is a much valued crop in sandy loam. The culture Ls as follows : — 
After harvest they give the land a moderate ploughing, which buries the stubble, and 
clearing up tlie furrow's to drain off tlie waters, tlicy let the field lie so for tiic winter; 
early in spring tlicy give it a second ploughing very dctqi (fi-om eleven to twelve inches), 
and shortly after they harrow the surface well, and spread on it ninety-six carts of manure 
to tlie bonnier, about twenty-one tons to the English acre. This manure is in general 
half from the dunghill, and lialf of wl^at is tenned 7nerde, or a collection from the privies, 
wliicii being ploughed in, imd tlie surface made smooth, they sow the seed in the inoiithc 
of April, broad-cast, and cover it with a harrow. The quantity sown is estimated at 
eleven pounds to the bonnier, or about three |>oiinds to the Englisli acre. The average 
produce, about one hundred and sixty bushels to the English acre. 

♦75. The carrot, as nutritive food both for cattle and horses, is n crop extremely valuable. In Flanders 
it IS generally substituted in tlie riHiin of hav, and a moderate quantity of oats is also given. 7'o eaeb 
horse, in twenty-four hours, a measure is allotUsl, which weighs about twenty.fivc pounds. This appears 
a great quantity, but it makes hay-feeiliiig altogether unnci-i>s.sary. To eai’h of the milrh rows, a similar 
measure is given, including the lops, and this is relied on for good butter, both as to quantity and 
quality. 

476. The while beet, or maugold-wiirzcl, is not in use in Flanders as food for cattle, but 
was once cultivated very extensively for the production of sugar. At the time the 
French government encouraged tlie maniifiicture of sugar from tliis root, experiments 
were inaclc on a considerable scale, ami with great success, in Uic town of Bruges. Tlie 
machinery was unexpensive, and the remaining cost was merely that of the manual 
labour, and a moderate consumption of fuel. 'Phe material itself came at a very low 
rate, nliout ten shillings British by the ton; and to tliis circumstance may he chiefly 
attributed Uie cessation of the maiuifuctiirc. Instead of encouraging the cultivator, the 
government leaned altogether to the manufacturer, and made it iintrerative on every 
farmer to give up a certain proportion of his land to this root, without securing to him 
a fair remuneration, llie consoqiiencc was, that the manufacturers, thus supirarted, 
and taking advantage of the constrained supply, have in many instances been known to 
refuse payment even of the carriage of a parcel, in otlier respects sent in gratuitously; 
and a consequence still muqs'^nntiiral was, that the farmers, wherever they had the 
opportuiuly of .sliaking off so profitless a crop, converted tlio space it occupied to better 
purposes. r ♦ 

477. Til the manufacturer qfbert root sugar the profit was ample An equal quantity of sugar with that 

of the West Indies, which at that time sold for five shillings a pound, couM be produced on the spot ftom 
mangold-wUrael, nt less than one shilling by the pound : and to such perfertioii liad the sugar thus made 
arrive, that the prefert, mayor, and some of the chief persons of Uruges, who were invit^ by a tnanii- 
facturer to witness the msult of his experiments, allowed the siiccimcns which he produced to exceed 
those of the (breign sugar. , , . ..... 

478. The process of manufacturing beet root sugar, as then in use, was simple. A cylindrical grater of 
shect.iron was made to work in a trough, prepared at one side in the hopper form, to receive the dean, 
washed roots of the beet, which, by the rotation of this rough cylinder, wereroducud to a pulp. This pulp, 
when plaCM in b^s of linen or hair-cloth, and submitted to a pressure resembling that of a eider press, 
yielded it* liquor In considerable quantity; which being boiled and subjected to a pnqmrtion of lime, the 
saccharine matter was precipitated. The liquor being then got rid of; a solution of sulphuric acid was 
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added to the preetpitato, which bring boiled Hipiln, the lime was i^aengaged; the fficrhArlfle matter, betng 
then fleed flH>ra the liquor, granulated, and was rt^y tor the retmrr, llhe pul^ has bt*cn tbund to ylcldl 
upon dwtillation, a wholoMimo apirit, very inierior, but not very an|ik^^ Wiieva, aiKl haa been provcti 
execllent as a manure, but not valuable as Kdid for eattle, beyond the ^t at seoond tlay flrom the press. 
The foregoing process tcquinad but a ^utiMgbt to cqt^tote tt, 

479. fYtue is cuflavated #itlt dtmest ’Ijlho Grteud)^ Cor this crop, after 

two of three plougliings and harrawiiigB, is agtdfl Ctj^nitneitctiig in tlie centre, 

and ploughing round and round* to (he circumlbrence, 'ap ia to leave it wilhout any 
furrow. Hie heavy roller k d^wn am'dsa'^^'ploug^g ^thrdo horses; the Uquul 
manure is then spread equally tyrek thh eptire^utiaee, end mien weU llutrrowed in by 
eight or nine strokes of die harrow, the seed is sovirn, wfahd) is a^ hayro^^^ ib i>y a light 
harrow, with wooden pins of less than three inches; apd thb sorface, to conclude the 
operation, is again carefitUy rolledi Notllung cab eioceed the gmoothnesb and cultivated 
appearance of fields thus accurately prepared. ' , 

480. TVie manure univeranlly tkt crap, demands particular notice * it is 

termed liquid manure, and consists of*^e mine of cattle, Jin whidi nipe-cakc has been 
dissolved, and in which tlie vidanges donVeyed frotn tlie privii^ of die adjoining towns 
and villages liave aUo been blended. Ttiih manure ia gradually Collected in subter¬ 
raneous vaults of brickwork, at die verge of the fann next to the main rood, 'fliose 
receptacles are goaerally forty fitet long, by fourteen Wide, and seven or ei^t feet deep, 
4ind in some cases are contrived with die crown of die^arch so much below the suiface of 
the ground, os to odnut the plough to work over it. An apcrttinl is left in the side, 
through which the manure is received from the cart by means of a shocM or trough, and 
at one end an opening is left to bring it up again, by means of a temporary pump, whuli 
delivers it either into carts or tonneaus. 

481. The liquid it carr^ to the Jield in sheets or barrels, according to the distance. 
Vi here the cart plies, the manure is carried in a great sheet called a rode, closed nt the 
corners by running strings, and secured to die four uprights of the carts; and two men, 
standing one on each side of die cart, scatter it widi hollow shovels upon the lolled 
ground Where the tonneaus are made use of, each is carried l>y two men with pules, 
and set down at equal intervals across the field in the line of the rolling. Yhcre aie two 
sets of vessels, which enable the men, who deporit the loaded ones, to bring back die 
others empty. One man to each vessel, with a scoop, or ladier a kind of howl nith a 
long handle, breads the manure, so as to cover a leitain space; and dius, by preserving 
die intervals correedy, diey can pictiscly gauge the quantity for a given extent of 
surface. For the flax crop they are profuse; and of this liquid mixture, in this part of 
the country, they usually allow at the rate of S480 gallons, beer measure, to the 
Enghsh acre. 

482. Spurry (Spfrgula arvf'nsis) {Jtg. 58.) is cultivaUd 
on the poorest soils. It is so quick of grow th and short of ^ 
duration, diat it is often made to take an intermediate 
place between the luirvest and the spring sowing, without 
any strict adherence to the regularity of succession. It 

is sown sometimes in the spring, but in general in the ^ ^5 

autumn, immediately after harvesting the corn crops. One 
light ploughing is sufificient; and as the grain is very 
small, it is but very lightly covered. About twenty foui 
pounds of seed to the acre is the usual quantity. Its growth 
is so rapid that in five or six weeks it acquires its full 
height, which seldom exceeds twelve or fourteen inches. 

The crop is bf course a light one, but is considered of great 

value, bodi as supplying a certain quantum of provender _ 

at very little Cost, aid aa being the liest food for milch cows, to improve die quality of 
the butter. It lasts till die frost sets in, and is usually fed off by mikh cows tc'thered on 
it, but is somet^n^^t and carried to the stalls. 

483. Ifheit tfutm is toian in spiny the crop is occarionally made into liay ; but from 
the waterwsii^t^of'^ plant, it riirinks very much in bu))(, and upon the whole is much 
more adraid^^Bbosly consumed in die odicf manner. It is indigenous in Flanders; andi 
qxcept when cultivated, is looked on as a weed, as in tfaie country. 

484«;CDN hop is cultivated on good soils, and generally after wheat. Tlio land being 
four )pk»tahcd, die plants are put in, in the month of May, in rows widi intervals 
of s^ 'faaj^'^ MU SIX feet distant in the row. In the month of Octolier they raise the 
eartlfcMU^ each plant, in little mounds about two foot and a lialf^bigh, for die puiposv' 
of MHflsS^ng a number of shoots, and of preserving them from the ftost. When .ill 
ho^Sveather has disappeared, about die begimiing of April in the second jear, (liry 
. lat^Q|U||pee little heaps, and take away all superfluous slioots at die root, leaving but 
o( the strongest. They then spread ovtv the entire surface, at,die rate 
pf carts of 1500 lbs. each, by die Engbsli acre, of dung, cidicr of cows, or of cows 




Book I< 


81 


AGRICULTUHE IN THE NETHERLAIJDS. f 

and 6wiue miKed; bAt tlicy avoid tho beat and fermentation of faorse>dung. ‘This dress¬ 
ing is given when dtC■tihoDts begin to appear; at which time also, they fix in tlie earth, 
close to each hill, a pole of dry wood, abaut eigltte^q feet in length, for the vines to 
cling by. In tho iMolith of ■July, they giye the su^ftice^ anpthcr diessiug witli urine, at 
tlie rate of. 1000i,gal)<»os the En^i^ ^»e. In the monfii of August, the crop has 
nearly arrived at its fiilt{hrD^h,''itnd flopn^es in all il^ beauty. 

4«S. TAr crop h rtadg. to gather '«a mon/A of September, jvBen they cut the runners at about three 
feet hoin the graiind, and in'lbvefnber cj^ them to the earfih ; they then heap up the loil about 
each plant as before, to thaheiahCMKr two^ect^d’a hal^ and foAow ^recuely the same course as aborc- 
inentiun(>d each during flye, whlth h the iisuai time they aUflbr^the plantation to continue, and at 
ahe expiration of wnich mt laad is in the highest condition, and suited to reception of any other 
crop. 

48C. Jfttddcr^s sometTm^ cultivfited^'but ohly on 'land of tire bast quality, aqd with 
plenty of manure. At the pnd of April w May, accordingly as the young plants are 
large i-nough to lie. transplanted, the lattd must bB^loiighed in tieds of two feet and two 
Ihet and a half wide ; tlx^jbeds are dida to be harrtiwed and raked, and the young suckers 
of the roots or plants arff to be put dinvn in rows, at intervals of a foot or a foot and a 
half, and six or eight inches distant in the row. 

487 During the entire summer the land should be frequently sti^cd, and kept free from weeds. In the 
mouth of Noveinlior, when the leaves are faded, the plants are covereil with two loclies of earth by a 
plough, having tliapoint of the coulter a littio raised or rounded, so as not to injure the young plant.s 

4 SN. In the folhtwii^ spring, when the young shoots arc four or five iiiclicsHoug, they are gathered or 
torn off, and planted ill hew beds, in the same manner as has been pointed nut above; and tlini in Lite 
uioiith of Setitrinher or October, after the Ihdcd leaves have l^n removed, the old roots are taken up. 

4.S‘). The ntaiMer thus taken up should 1h‘ dejiosited under cover, to protect it from the rain ; and, .sfter 
ten or twelve days, placed m an oven imxlerately heatwl. When dried sufliriently, it is gently beaten 
with a Had, to get rid of any clay that tn.iy adhere to the pKants ; and, by means of a small windmill, is 
ground and sifted, to separate it from any remaining earth or dirt. It to then replaced in the oven (or a 
short tune, and when taken out i.s spread ujioii a hair-cloth to cooT'^ after which it is ground and 
cleaned once more. It is then carried to a brutsing.mill, and reduced to a fine powder, after which it is 
p.acked in casks or barrels tor market. 

4‘)0. The Culture of woatl, though not general, ha.s been practised in Flanders. It 
w.ts an object with Utc French government tu spicad the cultivation of it, and a con* 
siderable quantity of seed was sent gratis into the country for that purpose. 

491. l^oatl Ihriocs only on gravelly and sandy soils, vfhicb must be well pulverised, 
manureil, and funned into bods, as in ilie case of madder culture. It it sown in Mardi 
or April in rows, or broad-cast, and harrowed or covered with a rake.' All weeds are. 
cleared away, and the plants tliinncd, if a careful culture is followed. The leaves are the 
part of the plant which is used by the indigo manufacturer. 'fhey should lie gathered 
singly, like those of sjiinach, as soon as tliey begin to show signs of maturity, and tlie 
mature leaves taken off from time to time as tliey grow. This openition goes on from 
June to September in the first year, and from June to August in the .second ; when tlie 
plant being a bienni.il, shoots into flower stems. 'I'lie leaves arc fermented, and tlic dye 
precipitated from the liquor and dried, Ac., In a nminiDr analogous to what is jiracti.sisl 
in India with indigo; but with great improvements, made at the instance of the French 
government, wliidi, in IHIO, called forth the process dc.scrihcd in a French work, and 
translated in tlie appendix to lladclilPs report. At pivsciit it is to be considered more 
as matter of curious historical information, or of lucid adoption, than of general utility ; 
lieeaiise no mode of cultivating or preparing wood could bring it into competition, either 
in the European or American market, with indigo. 

49‘i. H'llh culinary vegetables llte Flemish markets are nhundantli/ sujiplied. Most of 
these are grown by the small farmers, and arc of excellent quality'. To every cottage 
in Flanders a garden of some description is attached; and according to the means, the 
leisure, and the skill of the possessor, is rendered more or less productive. The general 
princijiles of management with all are, frequent digging, careful weeding, ample ma¬ 
nuring, and immediate succession. 'llie rotation depends on circumstances. Tiic 
cliicf vegetables in common use are, parsnep, carrot, turnip, scorzoncra, savoy, jetteclioii 
calibagc (Brussels sprouts), onions, locks, peas, Ih'Biis, and all kinds of .salading, witli 
another vegetable called feie haricot, a large s(>ccie$ of French bean, which has a pl.sce 
in the field or garden of alir.bst every fknner, and being sliced down, pod end sued, is 
made a chief ingredient in ail fitnli-house cookery. 

493. The treatment of aspafit^us here, and generally in Flanders, diflfers considerably 
from our method. In forming their beds, they are not by any means particular as tu 
very deep trencliing, or a profusion of manure ; nor, as they grow up, do tliey cover tlie 
beds with litter for the winter, nor fork and dross them in Uie spring. In tJie furrows 
they form a rich and mellow compost of cartli and dung, with which, before w-inter 
sets in, they dress np the beds tu the height of nearly eighteen inches from the level of 
the crowns; and, without any further, opemtion (except supplying the fbrrows again ibr 
the ensuing year), as soon as the buds appear, diey cut them nine inches under the 
sutface,4iy whicli means, havitig but just reaehetl tlie light, the whole of the stock is 
blanched. 
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494. The frequent manurtngs gh'cn bi/ the I'/eintsh farmin' asttfinish a stranger; llie 
sources whence it is ol>t»ine(i in siillicient quantity form the (tifficiilty, aiui this can only 
Iw resolved by referring to the pnu.*tice of soili^ig ; to tJie numerous towns and villages ; and 
to tlie care with which every p.article of vegetable or aniiiial refuse is saved for this 
purpose. Manure in Flanders, as in China, is an^rticle of trade. The selling price 
of each description is easily ascertained ; the towns let the df'ansing of the streets and 
public retiring pliiccs at great rents. Cliaptal says tJierc are in every town sworn brokers, 
expressly for the purpose of valuing night soil; and that these brokers know the exact de¬ 
gree of fermentation in that manure which suits every kind of vegetable, at the diilerent 
periods of its growth. (Chimh' apq>/iqui‘e a I'yi^rieulfitre, 1. 137.) 

495. Every substance that constitutes, or is convcrlible to, manure, is Sfiught after with 
aivtity, whicli accounts for the extreme cleanliness of the Flemish towns ami patemeiits, 
hourly resorted to, with brooms and bariows, as a souice of profit. Even the chips 
which accumulate in the forniatiun of the wooden shoes worn by the jieasantry, are made 
to constitute a part of tlie compost dung-heap ; and trees me fivqnently cultivated iii 
barren lands, merely to remain till their deciduous leaves shall, in course of time, have 
formed an artificial surface for tlie purpose of cultivation, 'i'lie inamires in general use 
are, — 

4ii6. The farm-yard dang, vvhicli is a mixture of every matter that iiu ‘'irni-yaril j>r<iilurp», farmed into 
'a roinpost, wliieh consists oi dung and litter from the stables, chair, swce[migs, straw, sludge, and rubbish, 
all collei ted m .i hollow (sirt of the y.inl, so prepared as to prev eiit the juices tmi'' tieing wasted , and the 
value ol this, hy the eart-lu.ul of 1500lbs. of (thent, is estimatesi ,it five Iraiies. 

497. The dung of sheep, pigeons, or /lotiltry, hy the same e.irt-load, five fr.ilics and .a li :lf. 

498. Streepiugs q)'streets and loads, s.ime i|uautilv, Ihiee fr.iiics 

499. Ashes oj peat and imod mured, same quantity, ciglit trancs. 

5(X). Pi ley manure and urine, s.ime quantity, seven Iraiic.s. 

501. l.ime, same quantity, Iwenly.lour Iranis 

UH. Rape-imke, per huiiilrisl cakes, fifteen franca. 

SOj. (iypsum, sea mud, and the sediment of the ranafs, h.ave hern all trievl experiment.illv, and with 
fair results ; but the two former have been merely trievl; tlie latter is used successfully in the v leinitj ot 
Bruges 

.504. Bone manure was altogether unknown in I'l.niders, hut, at the suggestion of Rad lillj is now 
under experiment in that eouiitry. 

505. The agricu/tural implements of Flanders are hy no means such ns the excellence 
of tlie Flemish vulture would lead us to sus])ecl. They are in gener.d of rude vvork- 
mansiiip, hut coiistrueted with attention to strciigtli, durability, and eheapness. 
t 506. The 2 >lmigh has a rude appearance, but works easily, and makes evccllent work in 
loose frialde soil; though it would not make a sliarp angled furrow-slice in breaking up 
pastures. It is never drawn hy more than two liorses, and on light sands often hy one, 
or by a .single ass. 

.507. The hi,lot, or Walloon plough, uswl in Bralxinl.dpscribisl by .Sir .lotui Sincl.iir, is jilmigh with a 
double or scutfler share, two mould-bicirils, but no coulter It is eliieOy iisisl for breaking up i.iuvls If 
the soil 1.S foul, thv'y employ it two or three times, tor the purpose of cl(•arllIlg it thorouglily The laml 
IS not turmvl over, .as liy the plough, and the weeds Iniricd, but the .soil is elevatvst into .small ridges, hy 
means ol whivh the vimih and otliir root.w veils .are iiv.t only v ut, bid tbev are csposeil lo tlie Irvet in 
winter, and to the ilrnught of spring , .and when the l,aml tieioines ilrv,wliiili it does quiikly when tliiis 
elevated, tlo'se weeds are (ollected liy the tiarrow, by a tridi lit (or laige pitclilork), by .i rake, or by the 
hauil. Aller the binot, the land is always ploughed for the seeil liirrow. 'I his impiciiieiit anil it^ appli 
ration are strongly recommended to the British t,inner, by .Sir J. .Siiii lair, as improvemeuta , hut, as tlie 
eibtor of the Farmei’s Magaziue observes the iinplemeiit is nothing more tli.iii a ilinitile nii)ulil-lio.ird 
plough, and the o|x;Tation of ridging with it is the justly evplodcd practice ot “ ribhing ” 'I’he late 
imichinist Weir mtormeil us, that he liail orili rs for several liinots Inmi .Sir J Sinclair .mil iitlieis, .mil 
that he used exactly the same form, as when a double mould-board plough was ordered. 



508. The moiUdebaert { fig. 59.) is a curious and useful implement, ft rAemblcs a 
large square malt or cinder shovel, strongly preparwl with iron on the cutting edge, and 
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ij, driiwn by a pairaof horses with swinjrle-trecs. It is used to lessen inequalities of 
Kurfiice, by removing a yart of tlie soil from tlic heights to the hollows, whirl) it does 
in an easy and expeditious manner. The diiver, wlio uses long reins, by prevsing 
infKleratcly on tlie handle (a) as the horses go forward, collects and transporls about five 
liiindred weight of earth to the pli^c where it is to be deposited ; which is effected in tlie 
most summary manner hy his letting go the handle; this causes the front, or edge of 
the machine, (//) to di]i, and catch against the ground, wheieby it is at once inverted and 
emptied of ils.luad. The cxtreiruty of the liandle, to wliicli ii rope (c) is affixed, by this 
inversion stril^s against, and rests upon the swinglc-trec bar, and in this manner die 
^noiildebaert is drawn along towards the acciiinulated eartli, when, by taking up the rope, 
die driver drawn back the handle, collects his load a> befov". 
proceeds to the spot which is to receive it, and die horses aie 
never for a moment delayed. The saving of lime and labour, in 
filling and emptying, gives Uiis inipleinent a deeided suiierionty 
^ver the cart; nor is dm gioiind so much injured by this, as by 
wheels. 

SO!) Thf Haiiuivil scythe r>0 ) iii the general Te.-ipin|; instrument Ivrth 
III the Nftherlamli aiul in Preiich Fianileis The liainlle is fourteen inelies, 
with a sliielil hir the liaiiil nt Imir and a h.ilf nieiies, in all eiglitrs*!) and a halt 
nielies ; the lilade is two feet three irirhes in length, the (Hinit a little 
and the entire edge bevelled upwards so as to avoid the snrfaee of the 
and the frisjiient use of the sliarpeiiing stone The handle of the i 
ol hard woial, is used as a seythe biurit A farther necount of tlie mode 
using tins instruineiit, and of a senes of trials whii'li have been made with it in ScotlanrI, will be louiid 
III a Mieeeednig p<irt of thl^ work 

.'ilO The g] cat Jlrabant \cylhe (Jtg. Ill ) diffeis little from the tlrilish implement, and is in general use 
lor mowing tiovor 

511 The iylniiihrie, to'shuh UatlclilT seems to altaeti unmerited importance, is 
notlniig more than a si rcen lor freeing grain from vermin, dust, or small seeds It 
reseiiililes a gravel screen, and is used in tlie same maiini r 
!il2 The tienchtiig sjiii<t< consists of a lilade of iron filteeii inches long, and a han. 
(lieol two leet 'I’he laboiirta sl.indiiig in the last formisl trein li, with liis left hand at 
thebottuiii ol the liandle, ami Ins rigid near the top, by the weight ol Ins bixlv, and 
without the assistame ol Ins foot, sinks tlie spade about eighteen niehO', and 
standing sideways, throws off the sml with .1 peculiar sleight and turn of the wrist, 
so as to Imlge It in an ohlnpie position in the trench, and against the prrsieding line 
of work, retiring as he ca-ts d Iroin the spade, and thereby eliciting some little miv. 
tore of the two strata, thoiigli the upper siirtace is at the same ti.ne plai.eil below tin' 
other 

51.J The p7nnged hoe has a pronged blade on one side, and a roinmon plate on tlie, 
Ollier , it IS exeeednigly useful ; one side may be used lor rutting weeds where they 
pievail,>ind the other tor stirring a siirlaio already clean 
.511 77(1 ( ha? lilt, or great cart [Jig (Vi ', is tlie only inaehnio of the Fleinisli farmer 
w hii h appe.irs to tr.insgress tlie bounds ol a rigid clou. niiy This, as it is not only 
to he used lor the transport ol grain, but of tlie farmer and lii' f.iniily rn'casionally, 
to the market-low II, is more orii.tmeiitdlv liiitshed Ilian .my other, and is |ianded 
HI showy colours, ehieflv gieeii and red, an awning also is very nigeinoiislv roidnved, as an (Hvasional 
delein e against the ram and sun Fioni the natural spring ol so loiig a perch, the centre part of this tiiiteliine 





s by no means an uneasy' conveyaneCj^ .and there the firmer sds in all soleiniidv, whilst a well appointei 
mor ai ts as a pustihoii, and his ftne’and spiiited pair of well-lr.iiiied hiir.se.s hriiig him home from iiiarkei 
at a rapid trot. 

jinrindlnrnl operations of -Wery kind arc pcrfornied with partienfar care in 
Fhindei's. The must rcmiiikable feature in the ojioialions uf cnilnie consists in the fre¬ 
quent plongliiiif's given on all .soils ; in_ slrong soils for flic .sake of pulveris.ali<>n as well as 
cleanliness ; in the lighter, chielly for the dcslnicfion of woods, and blending the mannro 
with the soil. But, coii.siilering that bpl one pair of horses is in general allowed to about 
thirty acres, it is siir|)ri.siiig how (with the execution of all tlie oilier firming work) 
time caq bo found for the tuimher of ploiigllings which is universally given. Veiy 
gencrallv, the iiuinlier, for the various crops, respeelivelv, is as Ibllows ; — 

(! - ■ ' 
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WM, 

two plouRhlnfi^s wjth two Iiarrowbiflt. 

Hy^t 

(wo orthret‘(iitlOi 

ditto. 

Outtf 

three 

(iKtOt 

ditto. 


fiiur 


ditto 

Carmts, 

fuiir 

dlt(ii> 

ditto. 

J /fj. 

luo 


ditto. 

i/Uf k tt 

fuiir 

ditto* 

ditto. 

Hiipif 

thiec* 

tlttio* 

ditto. 

har/tyf 

ihrve 

ditto* 

ditto. 


Fid* Oi/et/i'*, 
lYii/fUtv, 
fitffnp, 
Tunujr, 
Spuny, 


two or three with two liArtowInt^a. 

fi>ur ^ ditto, ditto, 

four £ ditto, ditlu. 

time Tm ft fint crop, ditiu, ditto. 

onei».> A iiei Olid crop, iliiio, 
thri'c as A flnit croji, ditto, 

<>n«'Ui,a»m)ndiroj>, ditto, 


J-iUlons^ lburorfi\t 


.•516. Trenchi/i" is a feature aJmost peculiar to Flemish fanuing, and tliat of Tuscany. 
Tilts remarkable practice is confiiied to the lighter soils, and is not used where tlic strong 
clay prevails. In tlic districts in which it is adopted, the deptli of the operation varies 
■w'ith that of the soil ; hut till this lues arrived at nearly two feet of mellow surface, 
a little is added to it at each trenching, by bringing to the top a certain pro]>urtion of 
tlic under Mratum ; which, being exposed to the action of the atmosjihere, and minutely 
mixed w ith a soil already fertilised, gradually augments the staple till the soiight-for 
depth be reqiiiied. 

517. The mann"cmcnt of live stock in J''ta}idt'rs, though good, is not so eminently ex¬ 
emplary as their tillage culture. I'he cattle are the short-homed Dutch hreeilj the eolou^ 
generall) black, or black and white, l.iitle attention is given to the improvement of the 
form by selection. 'J'he sheep arc Iong-woo)led and long-legged, and alibid.icoaise lleece 
and very imlilferiMp mutton. Tliey are housed at night, and, in the daytime, follow the sheit- 
herd and his dog tliroiigh pathways and along the verges of the fields an 1 loads, jacking 
up a mere Slibsistcncc, and never enjoying the range of a sw ect and w holesonie p.istiire. In 
winter they are let out hut once a d.iy, and are fetl in the sheeji housc> on rje 1 h.iy, 
&c. A cross with tlie Merino breed has been tried ; but, as might have been preduied 
from tlie incongruous parentage, with no benefit The swine aic long-legged, narrow- 
backed, and fiat-ribbed ; not easily fatted, but, when well fed and l<aig kept, making 
excellent pork and bacon. 

518. The ltor\d is the animal for which Flaiulcrs has long been noted, with regaid to the 
excellence of its working breed ; .ind that of Kiigland has been eon'iderably imjiioved 
by the frequent impoixation thence of stallions and mares, |>revious to the Freiieh 
revolution. The Sutfolk piineli horse comes ne.irest to die most jiievalent variety in 
Flanders ; the resemblance is stiong, not only in coloui, hut in some of the essential 
points of form : however, tlioiigh the prevailing colour is chestnut in all its shades, yet 
other colours are likewise to he met with; and, with very few eveeplions, the Flenitsh 
horses are of superior strength, and of the tme working eliaraiter. 'I'lie ihief, indis'd 
almost the only, defects to be observed in any are, a w.int of deptli in the girth, and a 
dip behind the withers ; for symmetry, peihaps tlie shoulder iilso, at the toji, should be a 
little finer ; but in all other respects they possess the best shapes. 


5in Kvcri/fu/ mrr fti his oirn voik-korsi s, and di'pnses of tlic nHliind.iiicc Kvcii the total absence 
of pasture is not suHereil to prevent it; and the toals .ire loiitid fn tliiive renurKVblj well in a rlo-e 
house. J'or this pnri«i'e, .is well .is for the general keep nt the stock, .i regular diet.iry is obseried. Thi’ 
nuuiger is turiiusi of well Cemented bnekuork In summer ilovcr, and in winter larrots, are n-iially 
given, hay III very sjii.dl i|n<intities, Imt in all eases cho|>peil sfiaw mixed with i orn or he'iiis, or both, 
and Water aired b) kveiiiiig m the stalile, and whitened with .i pretty strong projiortion of lurlej-nUMl 
AVitli ever) symptom "I sullirieiit s)iirit, they are extreme!) docile, and, hcsidis being olHilmiit to the 
word, are guidi'd in mtrieate easts, in a manner surprising to a stranger, by a single lord ; this rein is 
never thick, and, m some in-tances', is as small as a stout whipconl, and jet in the deejaT sods 
three laiwerful horses abreast Itie bridles of the middle and oll-side horses being loiiiieiied with 
that upon tlie near.side hoise, to wliu h tins rein is altixed' are guiiled Iiv it at all the turnings, the 
ploughman huldjilg the rein in one hand, .ind Ins »ingle-banded plough m tlic other, anil pi rioninng Ins 
work with the most .veeur.ite straightness and pnvision <11 lorn to imirket, a p.iir ot horses gem rally 
draw two Imis , of manure to the held, one Ion and half, and on the iMvenii nt in the towns, three ton., 
without appearing to be overloaded 

5-’0. 'The shoi’iiif' of horses in Flanilers is .attended to vvith particular care, and in 
tliat country ha.s long heeu practised tlie inode of preserving tlie bars of the hoof, ami of 
letting the frog come in contact witli the ground, recommended in England by Freeman 
and Frofessor Colmaii, The use of cockers, or turned heels, is, exee|jt in jiurt, 
entirely abandoned. In ivvo resjieets, however, the shoeing in Flanders diflers from any 
of Die methods in use with us. In one, that to prevent ripping, the hoofs <if the fore¬ 
feet are pared away tovvai<ls ilie toe, ami tlic shoes so fitted, that the fore jiart sh.-dl not 
touch (within three fonrtlis of an inchj the .same level .sbrlace, upon which the heel ami 
middle of the slioe shall rest. * 


.)21. TTitt preparatfon of the tout \»\n gcorra^ use , the horses not thereby in any degree bijnred, 
and are partic ularly sure.footcxl 'I'he other point of ditferenee is, that the shoe is nailed on tl.nt and elose 
to the foot, which, in depriving tlie iron of all spring, and all uneipial pressiiro .vgaimst t)ic nails, may he 
in part the cause of Itie durability of the shoeing 

522. Fig' shoring f'/eiVj«4 hnrset every precaution is taken by the use of the forge machine, n common 
appendage to ttic »inithi(‘s in Flanders. If the horse i.s not altogeliier unmanageable, his hind foot is tied 
to a cross bar, 'ir Ins fore leg to a stilt and braekt* ; Imt if he is extremely vicious indceil, he can be raised 
from the ground m a mimile, liy means of a eradle-sling of strung girth web, InHikcsl to the npixT sule- 
rads, which, with a slight hanilspike, arc turned in the blocks th.it sii|iiHirt them (the extremities of the 
slitig thrveby coiling round tfaciii), till the horse is elevateiLtu the proper height, and rendered wholly 
powerless. 

^23. • The Flemish and Dttlch dairies arc more remark-ible for the abuiirlaiicc^han the 
excellence of tlieir prmlucts ; owing to tlic inferiority of Uieir pastures, and the cows 
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being kept the greater part of the winter in the house. In summer the principal article 
of food in Flanders is clover, cut and carried to the stall. On a small scale, when 
pasturage is to be had, Uiey are left at liberty; when this is not tlie case, each cow is led 
by a roi>e, and pernutted to feed round Uie corn fields, tlic grassy borders of which arc 
left about ten feet wide for tins purpose. 

rAi-om" cwHi for twenty.four hours, n straw, eighteen pounds; turnips, sixty 

ixiunds Some farmers boil tlie turnips for tliein, otliers give tlieiii r.iw, eTiop)>jiig them with tlie spade ; 
one or other operation is necessaiyto obviate the risk of the annual being clioked, where the turnips, 
whieh IS usually tlie ease i.i Plandeis, are of too small a size. In lieu of turnips, ]>otatoes, carrots, aud 
grains are ocrasion.illy used. Uean.straw is likewise given, and uiiiformly a white dunk, prepared both for 
tows aud horses, consisting at water in which some oilcake has been dissolved, whitened with ryemeai, 
oatmeal, or the flour of buckwheat. 

Jn the ilaii'ie.t the suinincr feed is pasturage day and night; in winter, hay, 
turnips, carrots, grains fiiuu the breweries, f.akes of linseed, nipesceil, bean and otlier 
infills, aud the wliite drink before, mentioned, h'or tlie sake of cleanliness, tlie tails 
of the cows are lied to the roof of the cow-house with a coid during the time of milking, 
'llu' covv-lioiises, both in Flanders and Holland, are kept remarkably clean and waini; so 
mueli so, th.it a gentleman “ spoke (to ILiddilfj of having drunk eolfee with a cow- 
keeper, in the general stable, in winter, without the annoyance of cold, of diit, or of 
any olleiisive smell." The Diitcli arc particularly averse fioin unfoTdfng the secrets of 
their d.uiy maiiageineiit; and, notwithstanding the pointed queries of Sir John Sinclitir 
on the Mihject, no satisfactory idea waa given him of their mode of manufacturing 
butter or cheese. 

5'2(i. The ii'<}i>itli!iKl 3 nf Flamlen are of consider.xhle extent; hut more remaikahle for 
the care bestowed on tJiem, than for the bulk of timber grown. To thi.s purpose, in¬ 
deed, the soil is inadequate; most of thc^e woods having been planted or sown on land 
considered ton pool foi tillage. 

It* fo} in tijh tut plaufutious^ the general uuirlc is to [iloiigh the ground three or four times, and 
l.ike a I rop ol buckwheat, altcrwards tlic jilaiits or seeds arc in-crted and liocd lor a year or two, till they 
I over tlic Mill. 11 e l or tlic .Si otcli pmc, w liicb is soiiicti.iics sown alone on the jioorcst soils, the most 
couiiiiiiii .Old the Simplest mixle is Ih.it of Iniriiiiig the surlaee, for whuh process Its lic.itlij cpi.ility giveii 
grc.it l.ii ibly ’file ashes being spread,the ground is lormed into beds Ironi six to lilleeii teet wide, .lecoril- 
ing to eiri inn.taiiees , the .seed sown at the rate ot six jioumls to the lingitsli acre, and covered by .1 
light -hoveling from the tiirrow -, w hii li are sunk about two teet, not only to supply covering to tile beds, 
bid ,i.s drams to carry oil' the surlace water. 

.■i'JH. Etieiiure arltfie'uil irooth have been created in tliis manner, converting a barren 
soil into a state of prnductiveues'-, ilie least expensive, very'profitable, and higlily orna- 
iiieiit.tl. Of six years’growth, there exist flourisliing plantations (treated in this manner), 
from five to nine feet in lieight. At aliont ten years fiom its formation, they begin to thin 
the wood, and cuuliiiue to do so amuially, with sueh profit by the sale, as at the end of 
thirty years to have it clear of every charge ; a specific jiroperty being thus acquired, by 
inilusliy and atteiitiuii nieicly, vvitlioiit the loss of any capit.il. 

I’lue nmitis are often sown, and with great sin cess, vvilliout the labour of burning 
the suifac'e ; as at Vladsloo, in the neighbourhood of Dixiiiude, where a lii.xuri.ant crop, 
seven feet high, though of hut live vears’ growth, Irid been ciillivated by Madame dc* Cleir, 
by merely ploiigliiiig the heathy surface into beds of lifteeu feet, hairowing, sowing at the 
late of six |iouuds to the English acre, raking in the seed, and covering tlic beds lightly 
fioin the funows, which arc sunk about eighteen inches deep. 

'>.311 .itwHt. /• tnuite of sotring, pr.ietiMSt liv tlie lUrmi de .Sei ret, in the i lemity of Itniges, was proilintive 
of a growth not less luxuriant, iiieretv liy sowing tlie seed uixiil sand .l.ikeii from the oxe.iv,«tioii for a 
Iiuildiiig wliieh was spread over the lioathy siirf.u e, the sisst raked in, .iiid tlie lurrows sbovi led up 
d.il y’/ii' .soMO/ig of ptne seed ill m.inv c.tses is .idopti'd lor the purjiose of hiinging waste kind into an 
ar.ible state, wtin'll, when tile timbei lias been dis|)oseit of, is found to yield adinii.ib'o crops, from a 
sill l.iie.soil formiHl liv the aecnnuilatmti ot tile leaves vvliieli li.ive f.illeii lor so many years. For this 
imipose also, the broom IS freijiieiiUv sown u)H>ii W'.isle hinds nt a sniiil.ii descriplioii, ami at the end of 
tour or live jears is pulksl away, leaving tlic sod cap.ibic of yielding eiop.s of imn. 

J.VJ. The jnrscrrnlii’it of Ircri, is attended to in the stricte.st luaiuicr, not only by 
pioprietors, but by the govcimi.eiit. As an example of this, Radclifl’ mentions that at 
a certain season of ihe year,•when die caterpillars commence their attack uivon the frees, 
every farmer is obliged to it stioy those upon his own premises, to the satisfaction of the 
ni.iyor of his particiihar comp*ine, or to jiay the cost of having it done for him. As a 
prtiof of the strictness with vvhicli this is enforced, the govenhir sends round a ciicular 
letter .'uinu.illy, reminding die sub-intendants aud iiiayois. of die ol)lig.itions and penalties 
for nonperfomiaiu’c. 

.5,‘l.'5. There ure a number of royal forests in Flanders ; and, besides tln’se, all the trees 
on die sidi’.s of die juiblic roads belong to the govermiient. In We.st Flanders tiierc are 
five, amounting togedior to nearly 10,tKX) acres. They ore superintended by eighteen 
persons: an iii.peclor, resident at'Bruges ; a deputy inspector, resident at Ypres; two 
gfiri/cij giW/viiix, anti fourte^'ii /tatlieu.'iers, or privates. The inspector is answerable for 
all : from liim tlie f'anie neui'rol takes his instructions, and secs diat they are enforced by 
the privates, to whom is committed the rcgtilafitpi of the iicccssarj' labour. 

• G .'{ 
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.Wl. The mlliHj’s hike itlare periinifenlfi/ with respect to small trees and tire-tvooil, so as to secure an 
aniiUiil produce, Imt reserves are always left to liecoine, es eiitually, lar);e ^ml valuable timber. 

The i rtt/mg gf the taillis or eoppiee, chielly used as lire-woosi, tiket. place every eleventh year ; 
that of the lii)>li iiid frritsser coppice, every twenty-lifyi )ear ; the felling of tlio half-grown forest trees, 
every si\tieth ye.ir, and that 0 / the tull-grown Ibrest trees, onee in a hundred years. 

Ill the managenicnl of coppiees, it is coiisi(lL'ivtie'‘ssential to preserve tlie roots from 
stiigiiaiit Witter ; the trenches originally forntetl for that purpose are from time to time 
cleared out; and !hc s»-ih’ment and maiiiiro fiom the falling leaves, which have accumulattsl 
in them, are carefully spread iipuii the ridge, or rounded set, which the wood occupies. A 
second branch of regular attention is to remove all brambles and briars; a tliird, to 
replace the old and fading stuck.s by new plantations; a fourtli, to thin the stems vvitJi* 
regularity and care. 

'■> i7. The iorts ot tires arc birch, oak, scrv ice, ash, map c, elm, beccli, imjilar, a.spen, wild pine, VVey. 
niotifli pine, pl.mc, lime, larch, .Spanish c hcstimt, and .ildci A varu'tv of pine, called the f'lnua mari- 
iiiia, hut not the plant ot tli.it name which is known on tin'coast of Italy .iiid Grccc-e, liiw been tricsl on 
the «c'.i.co.ist, and louiid to resist the sea.lirc*e/c It is said exteiisivc plantations h.ivc been made ot tlie^ 
tree on the coast of France, -at liourdo.anx, .Slid that it produces excellent tiinbcT; but whether it is 
a distinct species, or a variety isissc-ssnig any particular qualities, 01 nierclv the common wild or Scotch 
pine. 111 a favoinable situation, does not -ippear Most probably the last circ-imistanee is the case. The 
pine Is liable to the .itt.ii ks III the IJi'istrichus/niiipi'rclus (ytg (ill, 
on the vvcmhI ot tlic old branches, and ot the larva of a siwciesof moth 
|fl[ on tik' kadiiig young slnaits i'he moth dc|>osits its c'ggs .imoiig thu 
1 ^ buds at their extremities. the turpentine or rc-sin vv hii h cKiites Irom 
the buds, protects the eggs till the insect is brought out by the 
w'arintli ot thi^ .itiiiosplu're, vvlu'ii vegetation coiiniieiices ; it'then 
iiisc-rts Itself into one of the young shimts, about live or six inches below the 
end yjig iri <i\ and works n|)vv.irds till it Inids its vv.iy out at the extremity A', 
vv hn h at this time beginj to shoot, and Imlgnig itselt 111 the centre ot it, perlorates 
the young shoot up and clown, t.ll it either breaks otf, or witheis 

The flomestic Lireumslames of tlic FJeiiiish fiumer ami his 
servants aie dopicled by Raddilf in a favourable point of view. 

“ Nothing," lie sa\s, tends more to tile miifona advancc'nieiit of good 
f.iniiiiig. than a ceil.tin degice i>f ease iind coini’oit in those vvlio occiijiy 
the soil, and in the' laliouiiiig clivsses whom they e!n|iIoy. Witliout it, 
fin irregular, speculative, and anticijiatoiy extraction of jiiodiice, always 
followed by eventual loss, is resorted to, in oidei to meet the emergen¬ 
cies and diflicullies of tlie moment; whereas, under dillerent eireuin- 
stances, the siiceessive retimis of a well regiilatc-d course liecoine the 
farmer’s oliject; rather than the forced profit of a single year ; and whilst 
he himself is thus intrinsically served, his landloid is secuied, and 
his ground ameliorated. 

.“i;!!). The I'lburious iiiflu'itri/ Ilf the Flemish fariiiee h reciiiilcd by intervals of decent 
and conifortalile refreshment; and the farni-si'rv.ints arc treated witn kindness .and 
respect, lliey imifoi mly dine with the firmer and liis ftinily, at a clean tablecloth, well 
supplied with spoons, willi four-jironged folks, and evei-y thing necessary for their 
convenience. In Flanders, the gentlemen are all fanners; hut the fanners do not as[iire 
to he gentlemen, and their servants feel the benefit. They partake with them of ,i plen¬ 
tiful and orderly at, which idn On tidii dish, 

however, is universid, a soup, com|iosed of hutterinilfc, boiled and thickened witli Hour or 
rye-hre.ul. I’otatoes, s,iU poik, salt fish, various vegetables, and eggs are common ; fresJi 
mc'at and fresh li -h occui occasionally, thoiigli nut for daily consumption : add to these', 
a plentiful supply of butler, or rendered lard, which is sometimes suhslituted ; and when 
it is recollected that these ailii les of piovisioii are alw.iys made p.ilatahle by very tolerable 
cookery, it will ho allowed that the f.inner's l.ihle is comfortably supplied. Tlie potatoes 
are always peeled, and aie generally slewed in milk ; a pailicular kind of kidiieyheaii, 
as mentioned before, ihe free harieot, sliced and slewed in milk also, is a fretjueiif dish. 
N^o farmer is w ithoiit a w ell eultiv.aled garden, full of the liest vegetables, which all 
appear at his own lahle; ai.-l apples aie also intiodiiced into their rookery. The great 
fiiiit and vegetable inaikets of the towns aie supplied by gardetieis who make it their 
means of siihsistenee; hut the guldens of the farmers, unless in ease of redundance, ate 
cultivated wholly for their own consumption." { 

‘>HI The farm-set vimls parUKoof their master's f.ire, except in Lis refre-shmciita of tea, coB’eo, uiul 
beer , * 

.'541 The day-lahoun r\ .are not so well provnied . they h.ive, however, rye lireait, jiotatoi'a, buttermilk, 
flint occasionally some salt poik The l.iboiirer is, in geiier.il, veiy well ible to supjsirt him-self by his 
work: 111 a country ivln-re no iiiui b inaiiu.il l.ibonr is requirixt in weeding, the l.ilxiiirer’s fiiiinty is 
occupied pretty ciinslaiitl) 111 siiiiirner , and 111 winter they spin Fin h d.iy-'.ibonrer li.is, in niont ea.sc's, a 
small quantity of land, from a rood to half an aire, for his i ivii eiillivation 
rrU yfcggoM 111 coirmioti tunes .ire se.ireely to be seen, exeept in tlie towns, and lint few there In 
the country, h.iliiU ol industi v are k<’pt up till lie.ilth lads ; .iiid to meet Ihe iiilirniitien ol age, ttie poor 
jmssess a revenue Iroin pious .l"ii.itieii.s, regul.ited li) liie gnveinrneiit, .iiiil vestisl by them in eouimissioiis, 
ol wlili ii the iiciyurs ol tbo ddlenut coinTiiiiiies are presnleiil.s,"respectively, 111 right ol their oltii e 
64.'; The elul/itng ol the peaiaHlii/n warm ami i oiiilort.il>le, good shoes, stork mgs, and Ireqiieiitly 
gulers ol leathei or strong linen, vvhic h .ire sold vei y elieaji, their miiatir frugality le.vds them, hmvever, 
i I eeononuM'III those artii les, Kiibstituliiig on many is’casions io,iise llannel socks .and wixidoii ao/io/v, 
li of which are supplicxi 111 .ill the public markets .it .ihont (ighlpem e 1 o.,t. Their comlort.vble siijiply 
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of liiM ‘11 is rpinarkablf; t^iTc avo fi-w of flip lalioiiritig rlaasos without many chaiiKPs. In riding with a 
landed iiroprietor through a oart ot the country in whieh his property was situatcal, a neat cottage pre¬ 
sented itself, the clipix.'d h(*dg« which surrounded the garden, covered with linen very white, suggested 


display, and particiilatly at the iK-giiiiiiiig ol May, winch is a cliO'cn season lor this puqiose. Any 
circumstance connected witli Jtie cleanliiifts, health, and comfort ot the lower classes is interesting; and 
to tins of winch we have been speaking, a peculiar degree of decency is .ittached If the labourer is com- 
lortable in jioint of apjiarel, tlie i inner is still more so In home-work, the fanner generally protects his 
clothes by a smock.froi k of blue linen, and great attention to cleanliness prevails throughout liis operations. 

5 11. U'lJh respect ti> the fnrm-liouse, the exterior is for the most part ornamented with 
•reepers, or fruit trees trained against the walls; and wili.i i, the neatness which prevails 
is ijuite fascinating. Kvt‘ry aiticle of furniture is polislied; the service of pewter dis- 
jilays a peculiar hrighiness; and the tiled floor is piiiilicd hy frequent ablutions. 

T/ie cottap,!' of the luhounr, lliongli not so well furiiislied, is, however, as clean ; 
a frequent and jieriodical use of wafer and the broom pervades every house, great and 
small, in the country and in towns; originaling, perhajis, in the necessity of cleanliness, 
and tiie jiiiblic enforcement of it, wlieii Flanders was visited liy the idague. 

.'i-ld. The Flemish firmer sehlom nmosses rhhes, but is rarely afHictctl by jioverty : in¬ 
dustry and frugality are his cliaracleiistics; lie never looks beyond the enjoyment of 
niodecate comforts; abstains from s]jiritiious liquors, however easilytf> be procured; 
never exceeds his means; pajs his rent imiictually ; and, in case of emergency, lias 
always something In cumiiiaiid, beyond his necessary disburseineiUs. 

S>LT, V. ()J the present State j-luritidtare ni Germaiii/- 
an. The iinrieiilliire of (h rmaiii/ is, in main respects, less different from that of Brilaiii 
than is (be agriculture of France or I taly. it is, bow ever, but very inqicrfeclly know n in 
(bis country ; jiarllj from the niimeious petty states into which the German empire is 
divided, whij'li greatly inciea-es llie v.iiiety of iiolilie.il ciicmiistances afl’ecting agiiciil- 
tiire ; but piineipally fioni (lie German language being less generally cultivated by 
Biitons, tliaii that of France or of Jinly. 'I'lie uiitline which we submit is drawn chiefly 
fioiii the pidilished journals of recent tiavelleiN, especially .Jacob, llodgion, and Bright, 
and from onr own observations made in 1<S1;{, ISl I, anil 1 8‘JS. Those who desire more 
copious details may eonsull Ttiaei's jliinats ih r 1 aiiitieii Ist liafi, Ibissel’s Ei ilebeschreibung, 
and the agrit idtuial writings of Ha//i, Scliwait/:, and Krunitz. 

• 

Si'iisi.i r. 1. (ienerat I'lete of the ylgi leiilt iiral ('iri'iiiiitiniiees of Germaiii/. 

.'its. final raeiet}/of sod, snif'.ue, chmat,\ and mlhne uw'st nccessaiilv exist in a 
I'oimlry so extensive as Gcnii.inv. Imoiii the south of Iliingaiy to the north of Ueii- 
111 .irk aie incliuh-d ilpw.nds of twelve degrees of latitude, which alone is calculated to 
pioduce a dilferciice of ti'm])cr.itun‘ of twenty degrees .iiul the effect of this difll-rence 
of geographical po'-ilion is giiatly iiicicased fiy the variations of surface; tlie immense 
lidges of iiioiinl.iiiis, inlets of the sea, lakes and rivers, and extensive plains. 'I'he 
winters in Deniiiaik and I’inssia are veiy severe, and last from si.x to eight iiioiillis; tlie 
winters in the south of Hungary are fioin oiu' to tliiee months. 'Hie south and south¬ 
east of Germany, comprising part of Bohemia, .SiltNi.!, and Hungary, are the most 
momitainons . and the noith east, inehiding I’liissia and part of Holstein and Hanover, 
presents the most level surfiee. The richest soil is includeil in the interior and south¬ 
western pails; ill die immense plain of (he Daniihe, from Fresburg to Belgrade, an 
extent of three hundred miles; and gieat part of Swabia, T-'raneonia, and Westphalia. 
The most baireii parts are the moimlaiiis and sandy idaiiis and heaths of the north, and 
espeeially of Prussia , and that eouiitiy, and part of Denmark and Holstein, nhoiind 
also in swamps, marshes, ;iiid st.igiiant lakes. 

.l-td. I.anded propcrli/, thioiighoiil Geimaiiy, is almost universally held on feudal 
tenure, and strictly eiit.iiled on the ehlest son. It is generally in estates from one liim- 
died acres upwards, which cannot be divided or increased. Most of the sovereigns Lave 
l.irge domains, and also (he reiigions anil civil loiporations. 

'i.'O. 7'/ic farmers of (lertmnii/ are still in many instances metayers; but llie variety of 
Ihi- mode of holding is iiiucli j^eater tlieie tlian in France and Italy. In some cases the 
farmer does not even fliiif sfock ; and in others, more parlieularly in Hungary, he and 
his family arc little belter olf tli.an the cultivators of Russia. In Biandenburg, Saxony, 
and part of I laiiovcr, the farmers hold on the inetay er tenure, or that of paying a fixed rent 
of corn or money, unalter.shle oillier hy biiidloid or teimiit. In Mecklenburg, Fries¬ 
land, Holstein, BaTniia, Ac., most of tJio propeity is free, as in Britain, and (here 
agriciiluire is carried to great i>erfectiiin. Tithes arc ahnust universal in Germany ; but 
lire luit felt as any great grievance. Poor-rates arc unknown. 

aai. The eofisiytienre of these arrangements of landeil property in Germany is a coin- 
|>aiativ»ly fixed state of socltty. 'Hie regulations which have forbid an augmentation 
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ui’ rent, or ti union of farms and whicli have secured to the own^r the full enjoyment 
of the use of the land, have prevented any person, except tli^, sovereign, from amassing 
an enormous quantity, and have preserved among tlic inhabitants a species of equality os 
to property. 'I'liere are, comparatively, few' absolutely destitute labourers, 'llie mass 
of the people do not live in such alhuence as Englishmen; but this is more than com- 
pensateti to them by all being in some measure alike. In civilised society, it is not 
destitution, but the craving u ants wliich the splendour of other persons excites, which are 
the true evils of j)overty. The metayer regulations have hindered improvement; but they 
Lave also hindered absolute destitution and cnonnous accumulation. [Hodgson.) 

.‘)52. From the rrguf(ilv>MS concerning landed jrroperl^ in Uernnmy, it has resulted that 
fewer paupers are found there than in our country. Some other regulations arc known, 
which have probably assisted in protecting Geniiany from the evil of pauperism to tlie 
siune extent in which it exists with us. There is no legal piovision fur paupers A 
law of the guilds, which extended to most trades, forbade, and still forbids, where guilds 
arc not abolished, journeying mechanics from marrying; and, in must countries of 
Germany, ]jc 0 })le are obliged to have the permission of the civil magistrate, befv)rc it is 
legal for the clergyman to celebrate a maniage. 'llie permission seems to bo given or 
withheld, as the parties soliciting it arc thought by the inagi.stratcs to be capable of main¬ 
taining a family n At least, it is to prevent the land from being '>verrun witli paupers, 
tli.it tlie law on this sidtject has been made. 

.55:{. The ogriculluralproduce of Germany is for the greater jiart consunied there; 
but excellent wines arc exjiortetl from Hungary and the Rhine; and also woi.l, fl.ix, 
timber, bark, hams salted and smoked, geese, goosequills, the canar), goldfinch, and 
other singing birds, silk, &c. 

551. The citlliirc if the mulberry and rearing (f the silkworm, in Uerwnny, arc carried 
on a.s far north as Uerlin ; that of the vine, as Dresden ; and that of the peach, .as a 
standard in tlie fields, as ^'ienna. The maize is little cultivated in Germany ; but jiatches 
of it are to be found as f.ir noith as Augsburg, in Swabia. Rice is cultivated in a few 
places in Westjihalia. 'llie olive is not planted, because to it, even in the waimcsl j)art 
of Germany, the winters would prove fatal. 

555. The common cultivation inctudes all the diflerent corns, and many or most of 
the legumes, roots, herbage, and grass(“s, grown in Rritain. 'I'hcy grow excelh-nt hemp, 
fla.x, and oafs; and rye is the bread-corn of all Germany, 'i’hey also cultivate turnips, 
^apesecd, madder, wuad, tobacco, hops, siiffron, teasel, caiavvay ; many gaidcn vegc(;ibles, 
such as white beet, French beans, cabbage, carrots, parsneps, &c. ; and some medicinal 
plants, as rhubarb, lavender, mint, Ac. ; inde])cndcntly of their garden culture of fruits, 
culinary vegetables, and herbs for apothec.iries. 'I’he most common rotation in Ger¬ 
many is two corn ciops and a fallow; or, in poor lands, one or two corn crops, and two 
or three vears’ rest; but in rich lands, in the south-western districts, green crops or 
Icgunies intervene with those of corn. 

The best /xistnres and meadows are in Holstein, and along the margin of the Ger¬ 
man Ocean ; and for the same reasons as in Holland and Britain, viz. the mildness and 
moisture of the vviiiters. 'Hiere are also g«Kjd jrastures and mesadows on the Danube, in 
Hungary; but the great heats of summer stimuhafe the plants too much to send up 
Dowers ; .and the culture there is not so perfected as to regidate tins tendency by irrig;ition. 
Irrigation, however, is very scientifically conducted in some parts of Holstein, and on the 
Rhine and Oder, 


557. The operations and imjdcments of German .agriculture vary exceedingly, llicy 
are wretched in Hungary, and some parts of Bohemi.'i, where six or more oxen may be 
seen drawing a clumsy plough, entirely of wood, and without a mould-board. In 
Deriinaik, Hanover, anil in l*>-us'-ia, they use much better ploughs, some of which h.ivu 
iron mould-boards; and in many ])la:es they are drawn by a jiair of oven or horses. 
The plough, in the more improved distn.’ts, has a straight beam, two low wheels, a share, 
which cuts nearly hurizont>aIly, and a wood.'ii mould-board sometimes p.iiti.illy shod with 
iron : it is drawn by two horses. In Friesland, and some pfuts of Holstein, the Dutch 


swiiig.plough is used. Tlie common waggon 
is a heavy chimsy machine on low wheels. 
(^/ig 65.) Tlie theoretical agriculturists are 
well acquainted with all the improved im¬ 
plements of Britain, and some of tliem have 
Ivecn introduced, espeeially in Holstein, 
Hanover, and Wc-stjihalia j hut these .are 
nothing in a general view. Horses are the 
most common anitnalv of labour in the nortli 



and west of Gennany, and oxen In the soutli, F.illows are rarely well cultivated ; and 
nothing c.an Ire worse than the mode of resting lands, and leaving them to he covered with 
weeds during two or three years in succession. 
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858. C^the live slade of Germany, the best breeds of working horses and of oxen are in 
Holstein, and some district between Hainburg and Hanover. Tlie best saddle horses are 
reared in Ifiingary. There are also excellent oxen and cows reared in that country, and 
exported to Italy and Turkey. The best sheep are in Saxony and Prussia, where the 
Spanish breed has been naturalised. Swine are common ; but the breed is every where 
very indillerent. Goats jire rearetP in the inountxiins ; and also asses and mules. The 
forests are stocked with wild deer, boars, stags, luures, and other game. Pish are carefully 
bred and fattened in some places, especially in Prussia; and (>oultry is every where attended 
to, and carried to a high degree of luxury at Vienna. Uecs are attended to in the neighbour¬ 
hood of the forests; and silkworms in the southern distrii > , as far as Presburg. Canary 
and other singing birtls are re.ared in Westphalia, and exported to most parts of Europe. 

550. The culture (if forests is particularly atteiuled to in GLi-mauy, for the same reasons 
as in Prance, and the details in both countries are nearly the same. The number 
of German books on T’orst-u’issenschaft is astonishing, and most of the writers seem 
consider woodlands in th.it country as a more eligible source of income than any other. 
560 The common nsnciillure of Germnny may be considered as everywhere in a state 
of gratlual improvement. Both governments and individuals have formed institutions for 
its promotion, by the instruction of youth in its princijilesand most enlightened practices ; 
or for the union of men of talent. The Imperial Society of Vienna, thedjeorgical Institu¬ 
tion of Presburg, and that of the late Professor Tli.aer, in Prussia, m.iy be mentioned 
as recent ellbrts. The farmers in Germany are particularly lUTiciunt in the breeding and 
rearing of horses, cattle, sheep, and swine. Of tlie latter two, they requiie new breeds 
from judiciotis crosses; and the former require selection, and much more care in 
rearing. The implements of hiisb.andry also require to be improved, and the importance 
of working fallows in a very dill’ercnt manner from wliat is now done shoulil be inculcated. 
If ]>eace continue, there can be no doubt that these, and all other ameliorations wi 11 go 
najudly forward ; for the spirit of agricultural improvement is at jircsent, perhaps, more 
alive in Germany than in any other country of Europe. 

.Tfil. In notiiino some traits if (t,erie nil lire in the different states of Gennariy, wo shall 
begin with Demuaik at the most norihiTly extremity, and proceed, in the order of 
geograjihical position, to Hungary in the south. 


SuBsKcr. Ay^ritnllure of the Kingdom of Denmark, including Greenland and Iceland, 
3(i‘2. The iinjirorcrncnt if the agncuUnre of Denmark may be dated from 1C60, whey 
the king became desiiotic, and was enabled to caiTV measures of national benefit into 
exeeution without the jarring iiilerferciice of eoiincils The slaves of the crown were 
immediately m.ide free, and tlie ev.ample followed by several wealthy ]jro|)rictors. Acts 
were juissed for uniting and consolidating l.inded property by equitable exclianges, and 
for preventing the right of free way ; both winch led to enclosnies, draining, and irrigation. 
There are now better inc.ulows, and more heilges and walls, in Denmark, than in any 
counli'j of Gerrn.my of the s.iine extent. Various institutions for instruction .and reward 
were formed, and among otliei's, in IfJSfi, the first veterinary school founded in Germany. 
Artificial glasses and lierbage pl.mts enter into most rotations, and rye-grass iS pel haps 
mure sown in Holstein than any where, except in P.iigland. In a word, considering 
the disadvant.iges of climate, the agriculture of Denmark is in a more advanced state titan 
th.at of any other kingilom of Geriminy. 


Sii ; The Uaiinh Jarm-hnuws .ire (test riliist liy T>r Nr.vie, in IfiO';, as “ gcnpr.illy built tiliori tlie game 
pUii, li.iviiig exti ni.ith the .i|>|>e.vraiu'o ol laige b.uiis, with IViMiiig ilodrs .at e.ieh end, and of guttirient si/c 
to aciinit 1o.tileil w.'iggoiiH, on one ii.iinl are tlie apartineiiU ik ciipioil hy the farmer and Ins family , on the 
oilier, tlie st.ilile, eow-lioii-e, ilairv, and piggery , in file rentre, a l.irge «paec, cet ajMrt (or tlie waggons, 
ploughs, h.irrows, and otlier implrmeiit', ot husliandry ; and overhe.id, the graiiarv and li.iy.lort ” As 
the posimaster<i are genii.illy f.inners, it is customary to drive in at one end ; ehange horses, .and then 
drive out .it the other wliieh is the ease in the noilh oi Germany and in l*o1.iiid, and inure or less so in 
every part ot the north of Kurope 

.'iirt. Of the Janutr's familti, the same accompli^lle^^ traveller observes, “we were often agreeably 
surprised at ruiding the hvuig-ap.irliiieiits furiii.hed with a degri'c of eunifort and nc.atiiess iHirdenng 
upon luxury , every .irticle w.is Mihst.inti.i’ly gorxl in itself, and was preservevl in Ihegro.itest order and 
cleanliness. Thus, wlute muslin nirtains, with fringes and draperies, covered the windows, haiknig. 
gl.as..e.s . 111(1 chests of drawers were^il.ieed .iroiiiid , excellent large le.ither taxis, .ind a profusion ot the 
best vvell-lile.aehed Ilium ihspl.ivisLthe industry of the g<aHt housewives, while Ihoir dinner l.ablcs wcri' 
0<;Uiilly well suppluxl with dam.isk dotlis, .tnd snow-white napkins; and near the doors of the dairies 
were ranged ((uuntities ol targe, siniyilarly .shaped, brass and cop|ier vessels, bright as imrrors.” 

.'kiS Theilimensionsuf some If/ flieirhnildingSfhoays, 66 

** is surprising, one measured 110 y.ards long, reseinlilhig 
111 extent tlie area of Westminster I bill On the tops 
of tlieir roofs are generally displ.iyixl a set of antlers, 
and a wealliereock ; on others, two horses* heads 
are e.itved out in wood, and aniioiinee the rank .if the- 
inlintiitaiits , the antlers, or rallier hulls’ horns, denot¬ 
ing the liiuiso of a tenant; and the horses' licxils, that 
of a landed proiiriotor. This form of building I Jig Wi) 
aceins to h.ive been adopted from the earliest ages i 
amongst the Inhabitants of northern Gennany,” as 
similar«iineB are desiTibcd by .iMnncs laisieius in the 
uuddle ol the sixtecntli century {Travels through Gei many, Poland, ^c. 13.) 
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566. The rural ectmmni/of Ihrenlund and Jceland has been given,<he former by Craiitz, 
and the latter by Sir G. Mackenzie. Only a small part of Greenland produces pasture, 
and a slill smaller part gnain. 'I'lie culture of the last, however, is now given up. 
Uabbiiges and tin nips grow well in the gardens, and there are some oak trees, brambles, 
and junipers between tlio and 65° N. hit. Sir G. Mackenzie thinks potatoes and 
barley might succeed in some places. I'here arc considerable pasture fauns, a good and 
hardy breed of horses, and herds and flocks of cattle and sheep. Fanners have no leases, 
but pay rent in kind, and cannot be removed from die land unless it can be proved that 
they have neglected its culture; that is, they hold on the metayer system. Tlic stock of 
cattle and slieep is considered as belonging to the soil of the landlord. A tenant ina^ 
ipiit his farm whenever he chooses, but must leave the proper amount of stuck to 
be tiiken by his successor. 

Subsect. 3. Of the Agriculture of the Kingdom of Prussia. 

567. The agriculture rf J’rmi.da was considerably advanced by its second king, 
Frederic William, who is s.aid to have impoited lti,()tX) men from Saltzbnrg, and 
expended ‘25 millions of francs In building villages tuul distributing lands among them. 
His successor, t.'r.'ilorick the Great, after having procured a iiei.e, made exertions in 
agriculture as extraoidiiiaiy as in war and architecture. He drained and brought into 
cultivation the borders'of the lakes of the Netz and the Wasta, and cstaul'-bed 3600 
families on what before was a marsh. lie drained the marsh of Fridburg, and cstaiilished 
on it 400 families. He maile extensile drainages, enclosures, and other improvements 
in Prandenbiirg, and in Pomerania, and built the extensive embankments of Dalhast, in 
Frieslanil, by which, by degrees, a large tract of land was rccovereil, which the sea sub¬ 
merged in 1734. He formed a Council of Woods and Waters for managing the national 
forests, and regulating riiers and lakes. He established the Itoyal Kconomical .Society 
of Potsdam, and other societiis, and cultivated a firm. He created a market for agri¬ 
cultural produce, by the est.il)lishment of manufactures; and, in short, he left nothing 
unattempted that might benefit his kingdom. The successors of the great Fiederic have 
not distinguished tliem.selves as encouragers of agiiciiltiire, with the exception of the 
present king, Frederic William I. 

56S. The suffice and sod if a counlii/ so ci/cnsicr as Prussia are necessarily various; 
but, nevertheless, theie aie few or no mountainous oi hilly districts, or fertile plains. 
*I1ie prevailing soil is sand, :ind .ilmost the whole of the country is in aration. 

,'>6,0. The sod of the maritime jiroriiues if I’russia is in genenal so light, that it may be 
easily ploughed with two oxi'ii, and those of diminished size, and no great strength. 
Jacobs not unfrequently s<ivv, on tlie smaller portions of land, a single cow drawing the 
plough, and whilst the plough was guided by the owner, the cow was led by his wife. 
The more tenacious soils, on the banks of the streams, are commonly but of small extent, 
llierc is, indeed, a liwge portion of land in the della, formed by the sejiaration of the 
Nogat from the Vistula, between Derschaii and Marienlnirg, which, under a gooi! 
system of management, would be highly jiroductive, and which leipiires greater strength 
to plough ; there are some others, especially near Tilsit, of less extent; but the whole 
of Uieni, if i-oiiipaied with the great extent of the surface of the country, are merely suffi¬ 
cient to form exceptions to the geiieiul classification which may be made of the soil. 
(Jacol) on the 'Trade in Corn, and on the Agncnltuic of K'orlhern Juiro/x’.) 

.570. The landed estates vi Prussia, previously to the year 1807, were large, ami could 
only be belli by such as were of noble birth, or by merchants, manufacturers, or artisans, 
who h.ul obtained a patent of nubility. When the French bad overrun the country, in 
1807, these restrictions were removed; and, by successive measures, personal services 
have been abolished, and the whole of the enslaved peasants have become converted into 
freemen and freeholders, 'fliese small and niinierous freeholders are the occupiers ami 
principal cultivators of the soil; rent-paying fanners being seldom to he met with, except 
in the vicinity of large towns, and on the domains of the crown. (/6tr/.) 

571. The general course of eultivation in Prussia is b) fallow every third year, by 
plinigliing three limes when designed for rye, or five timifs if intended for wheat, and 
allowing the land to rc'^t williout any crop during the wiioie.of the year, from one aiilmnn 
to the next. Most of the land is deemed to he unlit for the growth of wheat, under any 
circumstances. Where it is deemed adapted to that grain, as much as can he manured, 
from their scanty supply of that article, is sown with wheat, and the remainder of the 
fallow'-gruiiiid will) rye. Tlie portion which is destined for wheat, even in the Irestfiinns, 
is tlius very small; and, as on many none is sown, the vvhole of the land devoted to wheat 
diK's not amount to one tentli of Rat on which rye is grown. (Ihid.) 

57it. 'The hue stock, in prupdrtion to the sui-facc, is very deficient. According to a 
calculation by Mr, Jacob, the proportion of .animals to nii^acre, over the whole of Jsast 
I'riissia, West Prussia, and I’oineraiiia, is less than one third of what it is in England. 
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.573. The implements of hnsbandrp are quite of as low a clescrlplloii as tlie working 
cattle.' Tlie ploughs are nl-construcled, with very little iron on Uiein. 'ITie harrowb are 
made of wootl, without any iron, even for, tlie tines or teeth. The waggons are mere 
planks, laid on the frame loose, and resting against upright stakes fixed into its sides. 
The cattle are attached to these iinpjcincnts by ropes, witliout leather in any part of the 
harness. The use of tlie toller is scarcely known, and the clods, in preparing the fallow- 
ground, are commonly broken to pieces by hand with wooden mallets. In sowing, the 
seed is carried in the ajiron or the skirts of tlie frock of tlie man who scatters it on the 
ground. (IhLl.) 

.574. The produce of the soil, whether in corn or cattk, is of an inferior quality, and 
hears a low money price. T'hc scale of living of all classes, >s infiueuced by this slate of 
tilings. The working classes, including both those who woik for daily wages, and those 
who cultivate their own little portions of land, live in dwellings provided with few con¬ 
veniences, on the lowest and coarsest food; potatoes, rye, and buckwheat fonn their chief, 
iflid frequently their only, fowl; linen, from flax of their own growth, and cloth from 
wool spun by their own hands, both coarse, and both worn as long as tliey will hold 
togi-ther, furnish their dress; whilst an c.iithen pot tli.it will bear fire, fonns one of the 
most valuable articles of their furniture. (Iln.t.) 

r>T5. The improeenwnt of the agriculture of Prussia is ardently desired* by the present 
government, and in consequence, about twenty-four years ago, the Agricultural Institution 
of Moegelin on the Oder, conducted by the laic Von Thaer, justly celebrated in Ger¬ 
many as an agriciilliital writer, was founded. 'I'his institution was visited by .Jacob 
in 1319 ; and from his Trarcls we shall give a short account of it. 

.■i7i) 7Vii' Ajiriculhii III Institution of Mui'gilin is sitnuteil in the eiuiiitrv or m.irdi of Hr.mdenburg, about 
foily-lii(■ null". Iriiiii llerliii 'I'lio chief iiriiles.'.or, Vim Tluer, was fortniTly a ineiiiial practitioner at 
tvile, iie.ir laiiieburf:, in the kiiigilom of Hanoi er, anil h.nl iliitingiiishoil himself liy the transhition 
ot various nui ii ultiii.il works troin the French anil KukIisIi, .mil by ishtoig a Mugiixiue of Ituiul 
Kioniiiiii/ About IKbl, the King ot Frusiia niviteil him to settle in his iluminions, and gave him the 
estate of Moegolm to iniprove .iiid manage as a p,itterii lann 

.577. 'J’/iis istiilr luiisists oj VM) ni res. ’I'h.ier began by eri'Ctiiig extensive buildings for himself, three 
proles-ors, a v.iricty of Ir.uiesineii, the requisite .igruultur.d buildings, .md .x distillery. 'I'he three pro- 
lessors .ire, one lor inatheni.itics, < hi‘nn.str\, and geology ; one for veteriii.iry kiiowleilge ; and a third for 
liot.xny .mil the use of the ildfeiciit vegit.ible iiro.luctions in the M.iteria Mixliea, as well as for 
entomology l{e.sidc.s these, .tii experieiirist agrn iiltiirist is eiig.igixl, whose oUiee it i.s to point out to 
the piipits the inode ol apphing the Kieiiees to the iiraitiial business ot husbandry. The course com. 
ineiUTs 111 .Sepleiiilier liiiriiig the winter months, the time is on iipied in mathematies, and the flrst six 
hooks of Kut lid are studied ; ,xiid in the siiiniiier, ihe geometiiial knowledge is prnetieally applicxl to thq 
ine.isiirement ot l.ind, timber, buildings, and other objerts The hrst principles of chemistry are 
imtolded 111 a good but cx'oiioinic.il .ipp.irjtiis v.irioiis experiments .are made, both on a large and small 
M ,ile For tlie l.irger experiiiients, the brew.liou.se and still.house witli their resjiective lixtures arc 
lutiiid highly useiul 

') 7 S .t/ic(/i nlteiition is pnui to the iiiioli/siitiun of viirioiis soifs, and the different kinds, with the 
relative iiuantily of their (omponeiit parts, are arranged with great order .ind regularity. 'I’lie elassilica- 
tioii Is in.xdo with neatness, by h.xving the sjienmens of sod arr<ingtxt in order, and distinguished by 
dilli'rent eolimi s Thus, lor instance, il the basis ol the soil is sandy, the gl.Hss h.is a cover of yellow 
)>.iper; It till' next predonniialing e.irth is ealcareou., the glass has a wlute ticket on its side ; if it is 
red I l.iy, it has a nil ticket; it blue clay, a blue one Over these tickets, others, of a sm.iller size, 
miliiate liy llieir colour Ihe third gre.itest quantity ot the partinil.ir sul>st.ince contained in the sod This 
in.iltei in.iv .qipc.ir to in.iny mine nigemoiis tli.iii usetul, and s.tvoiiriiig too miieh of the Cierm^ haint of 
generalising I'he i lassific.xlioii ol Voii Tli.ier is, however, .is much .tdoptixl, and .is commonly usoil on 
111.' laige c't iti s 111 Uermaiiy, where ex.ut .sLitiatii.iI .leimints are kept, as the elassitication iit Linn.rus ill 
natural liistoiy is tliroughoiit (be eivilisixl world 

57 " Till I e IS a Inrge h.iluiiii ixurilen, arr.mged on (lie sjstom of the Swedish naturalist, kept ill 
(xii'Miiit order, with all the plants l.ibelleil, and Ihe Kitin as will as German names. herliarium, 
with a good ciillection ot dried plants whu h is lunstantly increasing, is open to the examination of tlie 
piijiils, .IS well .IS .skili'toiis ot the dilfcri'iit aiiiiiials, and I'lUsIs ol their several parts, whieli must be ol 
great use in vi'ti'rin.irv pursuits Mmlels of agrieiillural impleiiieiits, espix'i.illy of ploughs, are preserved 
111 a riiiiseimi, winch is stored us well with such as are common in Germany, as with those iisixl in 
Fiigl.iiid, or other countries 

5 x(| The viiiioiis ijii/ili iiieiils used onllie farm .xre all m.iilc by smiths, wheelers, and eariieiiteis 
loiding loiiiid the institution, the wurksliops ,ire open to the pupils, and they are cncouragixl by 
.itti'iitive ins|ieilion, to become iiusters ol the more minute branelies <if the economy of an esUtc. 

5 ttl The sum iiiiuf hi/ inch iiiipit is tour hundrixl nx-dollars ,iniiu.i1ly, iH'sides whie.li they provide their 
own beds ,uid bre iklasts In this iiniiitr), such an expense prei luilcs the adimssum of all but youths of 
good fortune. K.icli h.is a separate .qkirtmeiit. They are very well behavcif young lueii, and their 
londiiil to e.icb other, and to tile proli's.sors, w.is |Kilite, even to punetihu. 

iH'J Jiieoh'i opinion ii) this insliliilion is, that .m attempt is m.ide to erowd loi) niiieh instruction into 
too short a compass, for many of til.' pupils spend but one year in (he institution, and thus only the 
Imindation, and tli.it a very sligh# one, c.in be laid in so short a s]Kii'e of time. It is, however, to he 
pri'suiiieil, that the young men come here prepared with a eunsidi'rable previous knowleilge, ."Ui they are 
mostly between the ages of twenty^iid twenty, tour, and some few ap;ieareil to be still older, 

.‘i.xf The farm at .Miegrli n w.is examiiiisl by .lacob m the autumn. The soil is light and sandy, and 
the I'limutc cold The wheat was put in the ground with a drill of Tliuei's invention, whicli sows and 
covers nine rows .xf once, .xml is drawn bj two horses The saving of seed Thaer considers the only 
riri'iimsl.ince wlilcli makes drilling preferable to sowing brixxd-east, .xs far as respects wheat, rye, Ixxrley, 

' lid oats. J'lie aver.xge proiliiee of wheat is sixteen hushels per .xere; nut much is sown in Prussia, as 


(Jlpergiila) is tlierelore grown lor the winter food ol sheep . It is%wn on the stubbles immediately after 
harvest, and in six weeks luiiiishesan lieiliageol wliieli thu sheep are very fond, and which is said to be 
very mit^itiims. I’olatoes are a fa^iirite irnji; and the smalUtubereil and rather glutinous ill-Aavoureil 
sort einnmiui iii Fraiioc and Germany is prelerreif, ns I'liiitainiiif^ more starch m pro|>ortion to bulk, than 
the luge kinds, 'l'h.vcr maintains that, iH'joiid a certain sue, the incic.iso ol the i<utato is only water and 
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not nutriment. The produce per acre Is 3(X) bushels or five tons, willch, ThAvr contends, contain more 
nutriment than twenty tons of turnips, because the proportion of stareh4n iiotatoes to that in turnips is 
more than four to one. The soil is excellent for turnips, but the long series of dry weather, common on 
the Continent in the beginning of'snuuner, renders,them one of the must uncertain of crops. 

dN4. A brewtry and diMtery arc the necessary accompaniments of every large farming establishment 
ill Germany. The result of many cxperimenU m the l.itter proved that the same quantity of aleohul is 
l>roduced from 100 bushels of iwtatoes as from twenty-four fjushels of wheat, or thirty-three of barley. 
As the produrts of grain or of potatoes arc relatively greater, the distillery is rcguLited by that proper, 
tion. During the enforcement ut the toiitinental system, many exiierimcnts were tried in making sugar 
from native plants. Von Thaer found, after many trials, that the most profitalile vegouble from which 
sugar could be made was the common garden turnip tot which variety Jacob did not asi'ertaiii), and 
that whilst sugar was sold at a rix-dollar the iMUiul, it was very prolibiblc to extract it from that root, 
e samples ot sugar made during that pcriotl from (liirereiit roots, the processes, and their results, are 


strength of sweetness, and those refined, in colour and hardness, to any produced from the sugar-cane of 
of the trollies. . 

5H5 The improvement of the breed nf sheep, which has been an important object of this establishment, 
as far as the fineness of the wool is regarded, has admirably succeeded. By various crosses Iroiii select 
Merinos, by sedulously excluding from the floi-k eieryewe that had coarse wool, and, still more, by 
keeping them in a warm house during the winter. Von Th.ier has brought the wikiI of his sheep to great 
fineness, tar greater than any that is clippeii m Spam; but the improvement of the carcass has been 
neglected, so that his, like all other German iiuitton, is very indillbreiit. 

5811. 7'he various kinds of wool have been arranged by Von Thaer, with the assistance of the professors 
of the institution, on cards; and the fineness of that priKluced from diflcrent races of sheep, is dis. 
criiiunated with geometrical ex.irtnoss. The finest are some specimens from Saxony, his own are the 
next Tlie fine Spanish wool tiom ia'on is iiilerior to his, in the pro|iortioii .>! eleven to sixteen. 'The 
wool from Botany Bay, of whu.li hr had specimens, is inferior to the bpaiiisli. He had arranged, liy u 
similar mode, the relative fineness of the wixils protluceil on the different parts ot the Lode ot the shi-ep, 
so as to bring under the eye, at one view, the com|Mrative value ot the different parts ut hefiecces; 
and he had, also, asccrtaiiiL<d the pro|iortionate weight of those dilfcrent parts. The .ipplicatiun > I optics 
and geometry, by which the scales that aciuiiipaiiy the specimens are constructed, is such as to leave no 
doubts on any mind of the accuracy of the results. The scales, indeed, show only the fineness, and not 
the length of the fibre; which is, 1 believe, of considerable imjiurtaiice iii the prix'css ot spinning. The 
celebrity of the Moegehn shtvp is so wulely diffbsed, that the ewes and rams are sold at enormous prices 
to the agriculturists in Ikist i’russia, Poland, and as tar as Kussi.i, 

587. The breeding of cows and the iiianagtiiieut oj adamj are secutiii.iry objei ts, as far as the mere 
farmuig is regarded; but it is attended to witn care, tor the sake of the pupils, w ho tli us have bi-lore their e> es 
that branch of agricultural practice, which may bc‘ beneficial on some soils though not ad.ipted to this. 


favourite loOd in Germany at the tallies of the ricli, it always seems very unpleasant to an haiglishman. 

5^ The fdoughs at McH-gclin are belter constructed than in most parts ot Germany 'J'hej resemble 
our common swing-plough, but with a broader fin at the point ol tlie share. The uuuild-board is eon- 
strueted on a very good principle and with great skill; the convexity of its fore-]iiirt so gradually 
.changing into concavity at tlic hiiider-p.trt as to turn the soil completely upside down. Tiie Lind is 
cleanly and straightly ploughed, to the depth ui six and a half or scieii inches, with a p.iir ut oxen, 
whose usu.!! work is about an acre and a quarter each d.iy 

5811. A threshing-maihinc is rarely used, and only to show tlie pu|iil8 the priiieipio on wliieh it is con. 
structed, and the effect it prisluies , hut having neither wind nor water macliiiiery to work it, the ff.iilis 
almost exiIiKsively used, the tlireshers roeeivi' llie sixteenth hushel for their l.iliour 'Die rate of w.iges 
to the labourers is four groscheii a day, winter and summer, liesides wineh, they are provided with 
hahitatinns and fuel. 'ITie women receive from two to tliree grosihen, according to their stieiigtli and 
skill They l.ve on ryc-bre.id or ixitatoes, thin soup, .iiid scarcely any animal loud but bacon, and a very 
small portion evn of that; yet they look strong and healthy, and toler.d>ly clean. 

5y0. The culture of the vine and the riaring if the silkworm arc carnixi on ill the more soutlierly ol 
the recent territorial accessions whuh have been made b) Prussia, 'i'hc i ullure of eubiiar) vegetables is 
carried on round Krfurth, and other towns luriiishc'd with them whose ncigliboiirhiNids are less tavoiirablc 
for their growth Garden seeds are also raised at lirlurth, and most ot the seedsmen ol (>ermany 
supplied with theia Anise, canary, coriander, mustard^ and |>oppy seeds arc grown tor distillers and 
others, and woad, madder, teasel, saffron, rliubarli, &c , for dyers and druggists 

Spl. The vrescHi king oj Vrussia has done much for agrii ulture, and is said to design more, by lesson¬ 
ing the feuiial riaims ot the lords, by permitting estates eien of knightly tenure to be pun based hy 
burghers and noii-nohles; by simjihtviiig the modes of coiiveyanir and investiture; by setting an 
example of renouiieing most of the feudal dues on his v.ist p.itrimoniul estates, and hy making gemd 
communications by roads, rivers, and canals, thruugli his extensive territories. {Jacob’s Travels, 18!f.} 

SuBSECT. 4. Of the Agriculture of the Kingdom tf ITanoter. 

592. The agriculture of the kingdom of Hanover ha.*! been tleplcted liy llotlgqon a.s it 

appeared in 1817. Tlic territoiy attached to the free town of IJariuver, previously to its 
elector being made king of Britain, was very trilling; but so many dukedoms and other 
provinces liave been since added, tliat it now contains ujiwards of 11,0-15 square geo- 
grapliical miles, and 1,314,10-1 inhabitants. ^ 

593. An agricHllural soticji/ was founded in Hanover in 1751, by Geo. II., and 
about the same time one at Celle in Luneburg. 'Hie pnncipal business of the latter 
was to superintend and conduct a general enclo.sure oPiMl the common lands; it was 
conducted by Meyer, who wrote a large work on tlie .subject. 'I'he present Hanove¬ 
rian ministry are following up tlie plans of Meyer, and, according to Hodgson, are 
“ extremely solicitous to promote agriculture.” 

594. The landed jmijierty if Hanoctr may be thus arranged : — One sixth belongs to 
t|ic sovereign, possibly three sixths to the nobles, one sixtli to tlie corjiorations of towns 
md religious bodies, and less tiioA pue sixth to persons not noble. Hie crown lands arc let 
to noblemen, or rather favouretl persons, at very moderate rents, who either farm Uieuioi 
sublet tliem to farmers. Htcre are six hundred and forty-four nohle proper'ies, but 
few of them witli mansions, the proprietors living in towns. X<ur a nobleman to live it. 
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the country without bfing a mn^stmtc, or without holding some office, is looked on 
as degrading. Iloilgson tnet with only three instances of nobles cultivating tlieir own 
estate's, and then tliey lived in towns. Tljc fanners of >thesc estates are l>auers or 
peasants, who hold from ten to eighty acres each, at old fixed rents and services long since 
established, which the landlord luis go power to alter. “ It may be from this cause 
tliat so few nobles reside ia the country. They have in truth no land, but what is occu¬ 
pied by other people. The use of those small portions of land on certain conditions, is 
the property of the occujiier, which he can sell, as the stipulated rent and services are the 
properly of the landlord. The bauer has a hereditary right to the use; tlic landlord 
a*hereditary right to be paid for that use.” 

59.?. The land of reti/(ious corporations is let in the same manner as the crown lands. 
That of towns is generally divided into very small lots of twelve or ten acres, and let to 
the townsmen as gardens, or for growing potatoes and corn for their own consumption. 
Almost every family of the middling and poorer classes in towns, as well as in the country, 
hfls a small portion of land. Most of the towns and villages have large commons, and 
tile inhabitJints have certain rights of grazing cows, &c. 

596. The occupiers of land may be divided into two classes, metayers and leilieigencrs. 
The first occuiiy from eighty to twenty acres, and pay a fixed corn or money rent, which 
the landlord cannot alter; nor can he refuse to renew the lease, oi^the death of the 
occiijiier. The money rent paid by such farmers varies from seven to twelve shillings 
per .acre. The term leibeigener signifies a slave, or a person vt-lio owns his own body 
and no more. He also holds his hind on fixed tenns independently of the will of his 
lord. His conditions are a certain number of days’ laliour at the different seasons of 
sowing, reaping, &c., bringing home his lord's fuel, supplying coach or cart horses when 
wanted, and various other feudal services. The stock of the leibeigener is generally the 
property of the landlord, who is obliged to make good all accidents or deatiis in cattle, 
and to supply the family with food when the crops fall. This wretched tenure tlie 
governments of Hanover, Prussia, and l}.ivaria arc endeavouring to mitigate, or do away 
altogether; and so luucli has already been dune tiiat the condition of tlic peasants is said 
to be greatly superior to what it was a century back. 

597. The free landed properttf of the kingdom of Hanover lies principally in Fries¬ 
land and the marsh lands. There it is cultivated in Large, middling, and small farms, as 
in England, and the agriculture is evidently superior to that of the other provinces. 

598. The laroe farmers tf Hanover have in general extensive rights of pasturage ^ 
keep largo flocks of sheei), grow aitificial grasses, turnips, and even fiorin; and have 
permanent ]iastnies or me.adows. Sometimes a brewery, distilloiy, or ]>ublic house, is 
united with tiie farm. 

599. The farm of Coldiiigen, within eight miles of Hanover, was visited by Hodgson. 
It contained two thousand six hundred acres, witii extensive rights of pasturage: it 
belonged to the crown, and was rented by an aiupfman or magistrate. The soil was a 
free brown loam, and partly in meadow, liable to lie overflowed l>y a river. 'I'he rota¬ 
tion on one pait of the ar.able lands was, 1. drilled green crop; 2. wheat or rye; 

3 clover ; 4. wheat or rye ; 5. barley or pe.as ; and 6. oats or rye. On another portion, 
fallow, r.ape, beans, the cabbage turni)) or kohl-rahi, flax, and oats were introduced. 
Seven pmr of horses and eight pair of oxen were kept as working cattle. No cattle 
were fattened; but a ])urtion of the land was sublet for feeding cows 

(■00. fy s/ary; there weic two tlious.vncl two humtreit, of across botweeu the Rhenish or S.vxon breed 
and tlie Merino. S'o attention was paid to tile carc.i$s, but oiil.v to the wool. The “ shepherds were all 
dressed in lung white linen eisits, and white linen smallclothes, and wore Lirjjc hats rocked up behind, 
and oniamenteil by .1 largi- steel liuckic. Thev .all lookcil respeidable and cle.in. They were paid in pro¬ 
portion to the success ol the dock, and h.acl thus a consider.able interest in watching over its iinpruve. 
ment. They received a ninth ol the profits, but also contnlmtcd on extraordinary occasions; such as 
buying oilcake for winter food, when it w.is necess.ary, and on buying new stuck, a ninth ot the expenses. 
'The lie.id shepherd h.id two ninths of the profits.*’ 

cm (>J Ihe workmen on this farm, some were paid in projiortion to their labour. The threshers, for 
example, were paid with tlie sixteenth part of what they thresheil. Other labourers were hired by the 
day, and they received about sevcnpeiice. In harvest-time they may make cightpcnce. Some are paid 
by the piece, and tlien receive at th|; r.ite ol two shillings for eiittiiig and binding an acre of corn. 

602. The farming of the ^ uUiralors of five lands rosomblc-s that of England, and is 
best exemplified on the Elbc^ in the neighbourhood of Hamburg. A distinguisliing 
charnclcristic is, that the fiii^n-hoiises arc not collected in villages; but each is built on 
the ground its owner cultivates. “ This," Hodgson observes, “ is a most reasonable 
plan, and marks a state of society wbicb, in its early stages, was different from tiiat of 
the rest of Germany, when ail the vassals crowded round the castle of their lonl. It is 
an emblem of security, and is of itself almost a proof of a different origin in the people, 
and of an origin the s,ainc ns oiir owm. So far ns I am acquainted, this mode is fol¬ 
lowed only ill Britain, and in llolinnd, on tlic sea-coast, from the Ems to the Elbe, to wliich 
Holstein may Imj added, and the vale of Arno in Italy. It is now followed in America; 
.and wtf may judge that this Veasonahlc jiractice is tlie result of men tliinkiiig for them¬ 
selves, and following their individual inU*rest.” (Tiatr/s, vol. i. p. 247.) We may* 
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add tiiat it is also followed in {'rent |jart of the moimtninniis regioifs of Norway, Sweden, 
and Switzerland. (Sec Clnr/iv's Srattiltnaria am\ Jia/ct'm'U's 'J^rmtotse-) 

60.‘J. Manff proprietors ofv fn’C lands niyr Ifiimhurg also farm them. Siwaking of 
tliese fanners, Hodgson observes, “ compared with the other farmers of Germany, tliey 
live in afHucnce and s{)lenduur. They eat meat thr^'^e or four limes a day, and instead of 
being clad in coarse woollen, which has been made by their wives, they wear fine Knglish 
clothes, and look like gentleman. 'I’lieir sons go for soldier ollicers, and their danglitei's 
are said to study tlie Journal ties Modes. The proprietors ride into town to take their 
coffee and play at billiards, and bear and tell tlie news, and at home they drink their 
wine out of cut glass, or tea out of china, 'llieir houses are all surrounded by lofty 
trees and handsomely loid-out gardens ; the floors are cnr|jcted, and the windows of plate 
jrlass. Tlie dwelling-apiulments, the barns, and the places for the cattle, are all covered 
witli one immense roof, and every house looks something like a palace surrounded with 
a little park. The proprietors direct the agriculture, without working a great deal them¬ 
selves, and resemble much in their hearty manners Knglish fanners.” 

601, In Friesland they use a swing-plough, known in Knglaiid as the Dutch plough, 
the mediate origin of the Hotherham plough, and remotely of Small’s Scotch ]>lough. 
Kven the cottagcis wlio rent free lands arc totally ditfereiit from the bauers. 'llieir cot¬ 
tages are wliite<nAishe<l; and they have gardens neatly encloscu, planted with fruit trees, 
and carefully cultivated. Such is the influence of liberty and security. 

(505. The farming of the bauers, like that of the metayers, is prescribei, by the h-ase, 
and consists of two crops of corn and a fallow. “ Sometimes,” Hodgson observes, “ they 
may sow a little clover, lucerne, or spergel (spurry) ; hut they seldom have meadows, 
and keep no more cattle than is necessary for their w-ork, and those the cominon lands 
can feed; sheep are only ke|>t where there are extensive heaths; one or two long-legged 
swine arc common ; and poultry, nie large fanners sometimes plough with two t>xeii; 
but the bauers, except in the sandy districts, invariably Use horses. AVhen they are very 
poor, and have no horses, they emi>Ioy their cows. Two or more join their stock, and, 
with a team of four cows, they plough very well. Sometimes they woik their land with 
the spade. Tlie houses of the bauers in Hanover, as in most jiarts of (Jennany, are 
built of whatever materials are most readily come at, put together in the coaisest 
manner. Tliey are seldom either painted or whitc-w.ished, and are nnaccompanied by 
either yards, riuls, gates, gardens, or other enclosures. Tliey seem to be so much 
employed in providing tlie mere necessaries of life, that they have no time to attend 
to its luxuries. A savage curiously carves the head of his war spear, or the handle 
of hi.s hatchet, or he cuts his own face and head into pretty devices; hut no Gennan 
bauer ever paints his carts or his ploughs, or ornaments his agricultural implements. " 
{Vol. i. 2*16.) 

606. To improve the agriculture of Hanover, IIcKlgson justly ohscives, “ the simplest 
and most eflectual way w'ould bo for government to sell all the domains by auction 
in good-sizetl farms, as the Prussian government h;is ilono in its newly acijmred 
dominions.” This would end in introducing the Nortluimherl.nid husb.'iiidry, to which, 
according both to Jacobs and Hodgson, the soil and climate are well adajited, and double 
the present protluce would he prmluced. 'I'o these improvements we may suggest 
another, that ef limiting the rank of noble to the ehlest son, so tiiat the rest might without 
disgrace engage in agriculture or commerce. This la.st improvement is crjually wanted 
for the whole of Germany. 

SuasECT. 5. Of the present .Stale of Jgrieuhnre in .Saioin/. 

607. The husbandry and state of landed j/rojjerty in Sarony liavt* sji much in common with 
that of Hanover and Prussia, that it will only he reijuisite to notice the few features in 
which they differ. 

608. The culture of the vine and the silkteonn are carried on in .Saxony, and the latfiT 
to some extent, 'nic vine is chiefly cultivated in the inargravate, nr comity, of Thcisseii, 
and entirely in the French manner. (41-1.) Tl'e Tnnlberrjs is more geiicrdly planted, and 
chiefly to separate properties or liehls, or to fill npndd cori^'is, or along loads, as in the 
southern provinces of Prussia and Il.inover, and in h.aiuje. 

609. The wool of Suxtmy is reckoned the I’mest in Germany. There are tJiree sorts, 
that from the native shoit-woolled Saxon sheep; that from the produce of a cross 
between this breed and the Merino; and that fioin the pure IMciino. In 1819, Jacob 
inspected a flock of pure >lerinos, which produceil wool that hi' was told wjts siir])assed 
by none in fineness, and the price it broiiglit at market. It was the properly of tJie lord 

,of the soil, and managed by the amptmaii, or farmer of the manorial and other rights. 
Till the year 181.8, it consisted of ItXK) sheeji; hut so many were consumed in that year, 
first by tlie French, and next by the Swedes, lh.it they have not been able to rejilace them 
further than to 6.50. llie land over which they range is Extensive and dry ; niJl gmal 
*’ enough to grow flax ; but a course of 1. fallow, 2. jiotatoes, 8. rye or liarley, was followed, 



Boor I. AGRICULTURE IN GERMANY. ^ 95 

and the straw of the 1^0 and barley, witli tlic potatoes, constituted tlic winter fooel of the 
8liec‘p. {Travels, \). 265.) • 

6'10. I'lie f’cneral rolnlion of crops in S(^oni/, siceording to Jacob, is two corn cro|)s, 
and a fallow, or two corn crops and pease. Tliere are some exceptions j and cabbages, 
turnips, and koM-rabi are occasionayy to l)c seen. Tlic ])lougli has two wheels, and is 
drawn by two oxen; “ and sonictiincs, notwithstanding the Mosaic prohibition, witli a 
horse and a cow.” Tlicre apc some line meadows on tlie Iwixlers of the brooks ncaf the 
villages; but they arc in geiieial inucli neglected, .'ind for want of draining yield but 
coarse and rushy grass, 'llie houses of the farmers are in villages, the largest for the 
tiinptman, and the next for the metayers and leibeigcners. • The whole tract of land, from 
Meissen to witliin two Pmglish miles of Leijisic, is a sandy loam, admirably calculated 
for our Norfolk four-course system, by wliich it would be enabled to maintain a great 
quantity of live-stock, and pi-oduce double or treble the qiiaiility of corn it now yields. 
In the whole distance from Wurzen, aliout fiitecn miles, I saw' but three flocks of sheep; 
iwo were small, the other, w'hich I examined, consisting of about one thousand ew'es, 
wedtlers, and tags, belonged to a count, whose name J did not ascertain. As he is lord 
of a considerable Hract of country, the flock has the mngc of many thousand acres in the 
summer, and in the winter is fed will) chopped straw and potatoes'. Upon our system, which 
might he advantageously introduced, the same (juantity of land would Ibrfintiiin ten times 

as many sheep, and still produce much more corn thati it does at prc'>cnt.” {Ibul. !M)1.) 

• 

til 1 The roll’s near the vit/afies, ipptwooii MeUsen and beipsic, w ere imnierons coiniiared with the ‘■Iiecp, 
but generally looked jKPor. “ Aa I saw,” (oiitiriiica Jacob, “ no hay or c oin stacks in the whole distance, 

I had becMi jiuzzUHt to conceive in wli.-it manner their cows could tic sn|)]>oit>-d throiis’li the winter I'ikhi 
enquirnifr, I learnt a iiukIc oI kce|iin|; them, which was iinitc new In me, bi.t wliith I c,annot condemn 
The l.ind is favourable to the growth ol cahliagcs, and ahiiiidaDt quantities arc raised, and lorin a material 
article of hum.ui sustenance, the sunilus, w liu h tins year is considcralile, is made into sour.krout, with 
a lesii portion of salt than is aiiplied u lien it is preiiarcil as IihkI lor man 'I'his is found to lie very gnisl 
for cows, and favourable to the increase of their milk, when no green food, nor any thing tait straw can 
Ig' obtained ” t Tiavi /a, .i(X>) 

tilt?. The /unit within tiro miles (\f I.eijisie is almost wholly in gardeii.culture, and is vastly productive 
of every kind of culinary vegetible. I'lie Iriiit trees and orchards, notvvillisl,inding inaiiy of them showed 
vestiges of the war, surjiriseilJaeob by their abundance The inhahitants subsist iniieh less on animal 
food than wc do, but a larger qll.llilitv of liiiit and vegetables is consumed, and hence they have greater 
nidiiceinents to improve their quality, and to increase their quantity, than exist in those rural districU of 
(ireat Britain winch arc rcmovwl from the great towns 

<>l:i. Jacob's o/>inion of the ni’ricniliirc of Stmnip is that it is eipial to tli.at of Prussia. 
In one respect be thinks it superior, as no portion of (he soil is wholly without somq 
cultivation; luit that cultivation is far below what the land requires, and (he produce 
much less than the inhabitants must need for their snhsistcnce. 

Subsect. (>. Of the present Utalc of ^1"r!ciilluic in Ike Kingdom of Bavaria. 

614. Bavaria, till latcli/, was one if the most bnckxvard connlries of Genniuiy, in regard to 
every kind of improvement. A bigoted and ignorant priesthood, not content with possess¬ 
ing a valnahle portion of Uie lands of the country. Iiad insisted on the expulsion of tlie 
Protestants, and on the strict observance of the endless holidays and absurd usages which 
impede the jirogress of industry among their followers. “ Hence a general habit of 
indolence and miserable haekwaidneis in .ill arts, and especially in agricuhure; and in 
point of learning, a complete contrast to the noith of Gennany." During (he electorate 
of Bavaria, one of its electors, contemporiuy with Joseph II. of Austria, desirous of 
introducing im|iroveinents, abolished monastic orders in some parts of his dominions ; hut 
the people were not ripe for such a change, notwillistaiiding the oxisteiiec of masonic 
societies, ignorantly supposed to have rendered them ripe for any sort of revolution. 

61.*5. The afiricultiiral iinpi’ovemeiil if Rucnrii'r comnicnceil at tlic lime of the French 
revolution, when Ute church lands were seized by tlie govermnent, and sold to the people, 
and a .system of schools was established in eveiy canton or parish, for (he education of tlie 
lower classes. Soon .ifterwards agriculture was taught in these schools by a catechism, 
in the same way as the Christi.m religion of Scotland is taught in the schools tltere. In 
consequence of tliis state of th^gs the country is rapidly improving in every respect, and 
will soon be equal to any othci in Germany. The names of Mouteglas attd Ilazzi should 
not he passed over in tliis brief stiUemcnl; nor that of Kiehihal, who spent upwards of a yem* 
ill Britain, and chiefly in Sedtlaiid, to study its agrleulture, which lie lacs intioduecd on 
his estate near Munich by a Scotch manager and a Scotch rent-paying fanner. 

Gl(i. The surface of Bavaria is mountainous towards the south ; the ground lising in 
tlie direction of the Alps, and containing a uimiber of lakes and m.irshes. To Uie 
northward are extensive plains and also wucnled mountains; round Nuix'iuherg is a tract 
of warm sandy soil, and along die Danube arc occasional plains of fertile alluvion, partly 
in meadow and partly under com. 

617. The crops cultivated are tlic usual corns, legumes, and roots; and tliepnaluce 
of corn»and turnips, under pitiper culture, is equal to what it is in the north of England, or 
ill Haddingtonshire. In the dry w'arm sand .wound Nuremberg garden seeds arc raised * 
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to such an extent as to supply tiic greater part of Germany and a part of France, and tlicy 
are even sent to Holland and England. t 

6 18. The forests of Havana are extensive; and, in consequence of a hiw of the state, 
all the public roods are bordered with rows of fruit trees, chiefly the cherry and the apple. 
These trees arc raised in iiiii'scries by tlic governmciU, and sold at cost. 

f 

Subsect. 7. Of the present State of Agriculture in the Empire of Austria- 

619. Agriculture is in a very backtvard state throughout the whole of the Austrian 
dominions- 'llie soil, surface, and climate arc almost every where favourable for hus¬ 
bandry ; but the political circumstances of Uie country, and the ignorance of its 
inhabitants, which is greater than in most other parts of Germany, have kept it in nearly 
a fixed state for several centuries. Various attempts have been made during tlic eighteenth 
century to improve the condition of the peasantry, and simplify the laws relating to 
landed property, especially by Joseph II. ; but tliey have produced no effect, chiefly, as 
h appears, because too much was attempted at once. There are agricultural societies at 
Vienna, Pcsth, Prague, and other places; and a very complete agricultuial school has 
been established at Kcsxthcly in Hungary, by the patriotic Graf Festetits. A copious 
account of it has been given by Dr. Bright (Travels in Hungary, in I8J4, S'll. ct seq.), 
by which it appears much more extensive than those of I-Ioivt^l or Moegelin. 

620. The landed property of Austria is under similar circumstances of division aigj 
occupation with that of the rest of Gennany. Perhaps the number ol l<srge estates is 
greater in proportion to the small properties. In Hungary tliey are of immense extent, 
and cidtivated aIino.st entirely by their proprietors. “ In consiileiing a Hungarian jiro- 
perty,” Dr. Bright observes, “ we must figure to ourselves a landed propiietor possessing 
ten, tuenty, or forty estates, distributed in different parts of the kingdom, reckoning his 
acres by hundreds of tiiousands, and tlie pe.asants upon bis estates by numbers almost as 
great; and remember that all tliis extent of land is cultivated, not by fanners, but by his 
own stewards and officers, who have not only to take care of the agricultiir.'d management 
of the land, but to direct, to a certain extent, the administration of justice amongst the 
peopld; and ue must further hear in mind, that perhaps one third of this extensive 
territory consists of the deepest forests, affording a retrc'at and sfielter, not only to beasts 
of prey, but to many lawlc'-s and desperate cliaractors, who often defy, for a great Icngtti 
of time, the vigilance of the police. Vc shall then have some faint conception of the 
situation and duties of a Hungarian magnate.” 

621. To conduct the business of such exlcnsiee domainsy a system of officers is formed, 
which is governed by a court of (b'rcctors ; and on well regulated estates, this baml of 
managers exhibit, in tlieir operations, all the subordination of military, and the accuracy 
of mercantile, concerns. For tliis purpose an office is established ^t or near the estate 
on which the magnate resides, in which a court of directors is held at stated periods, 
usually once a week. 'Hiis court consists of a president or plenipotentiary, a director 
or solicitor, a prefect, auditor, engineer or ardiitect, a fiscal for law affairs, the keeper 
of the arcliives, besides a secretary, clerks, &C. Its business is to review all that lias 
taken place on the different estates, whether of an economical or judicial nat’ire, to 
examine accounts, and regulate future proceedings. Hie steward of each separate estate 
ha.s also a weekly court. It consists of the fiscal or lawyer, the bailiff, the forest master, 
the engineer, the treasurer, foreman and sub-foreman, police officers to guard prisoners 
and keep tlieni at work, forest-keeper, rangers, and a gaoler. I'lic estates of Prince 
Esterhazy, wliicli are the largest in Europe, of Graf Festetits, and I’lince Ballliyaiii, are 
examples of this mode of government and culture ; of wliicli it may be observed, tliaf, like 
many German plans, it is very accurate and systematic, but very unproductive of profit. 

622. The crown has immense tracts of lanihy ospcciaWy m Gallicia; and, independently 

of these, the personal estates of the reigning family amount to upwards of 1(X),0001. 
sterling a year, all of which arc fanned by stewards, in tlic Moravian, Bohemian, and 
Austrian districts, however, wherd the estates are not so large as in Hungary, and the 
people in rather better circumstances as to property and know ledge, tliey arc fiequently 
farmed on the meyer system. f 

623. The Austrian dominionSy like the rest 67 

of Germany, are unenclosed, with the usual 
exceptions; the fanii-liouses and cottages are 
usually built of wooil, and thickly covered 
with ^atch or with shingles. Hie cottages 
are remarkably uniform in Hungary, and vil¬ 
lage scenery there, according to Dr. Bright, 
must be the dullest in Europe. Not less so 
are their cultivated plains. Speaking of a plain near Presburg, he says, The peasants 
were employed in ploughing the land, and my driver (Jig. 67.) cheered the way by a 
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Sclavonic) song. But let no one bo induced, by tliese expressions, to figure to his 
imagination a scene of riyal deligiit. 'I'he plain is unenlivened by trees, uninterscctcd 
by hedges, and thinly inhabited by human teings; a waste of arable land, badly culti¬ 
vated, and yielding imperfect crops to proprietors, who are scarcely conscious of the extent 
of territory they possess. It is for some branch of the families of Estcrhazy or Palfy, 
known to them only by ijame, Iha^the Sclavonian peasants who inhabit these regions are 
employed. Their appearance bespeaks no fostering care from the superior, no independ¬ 
ent respect, yielded witli free satisfaction from the inferior. It is easy to perceive that all 
stimulus to invention, all incitement to extraordinary e;|crtion, arc wanting. Noone peasant 
Jids proceeded in ttic arts of life and civiIisation'*a step faiilier Uian his neighbour. When 
you have seen one, you have seen all. From the same little hat, covered with oil, falls 
the same matted long black hair, negligently plaited, or tied in knots; and over the 
same dirty jacket and trowsers is wrapped on each a cloak of coarse woollen cloth, or 
sheep-skin still retaining its wool. WheJicr it be winter or summer, week-day or 
gabbath, the Sclavonian of this district never lays aside his cloak, nor is seen but in heavy 

iKXits. 

624. TAcir instruments of agricullure (Jig. 68.) arc tliroughout the same; and in all 
their habitations is observed a perfect uniformity of design. A wide muddy road separates 

two i^\fs of cottages, 
which constitute a vil¬ 
lage. From amongst 
tlicm, there is no possi¬ 
bility of selecting tlie best 
or the worst; they are 
absolutely uniform. In 
some villages the cottages 
present their ends, in 
otlicrs their sides, to the 
road; but there is sel¬ 
dom this variety in tlie 
same village. The in¬ 
terior of the cottage is in 
general divided into three small rooms on the ground floor, and a little space in die roof 
destined.for lumber. The roof is commonly covered with a very thick tliatch ; the wall* 

are whitewashed, and pierced towards the road by two small windows. The cottages 
are usually placed a few yards distant from each other. The intervening space, defended 
by a rail and gate, or a hedge of wicker-work towards the road, fonns the fann-jard, 
which runs back some way, and contains a shed or outhouse for the cattle. Such is the 
outward appearance of the peasant and his liabitation. 'I’he door opens in the side 
of the house into the middle room, or kitchen, in which is an oven, constructed of clay, 
well calculated for baking bread, and various implements for housobold piiqioses, which 
generally occupy %is apartment fully. On each side of the room is a door, couimunicating 
on one hand with the family dormitory, in which are tlie two windows that look into the 
road. This chamber is usu.illy small, but wx'll arranged ; the beds in good order, piled 
upon each other, to he spread out on the door at night; and the walls covered with a 
multiplicity ot pictures and images of our Saviour, together with dishes, plates, and vessels 
of coarse earthenware. 'Fhc other door from tJic kitchen leads to the store-room, the 
repository of the greater part of the peasant’s riches, consisting of bags of grain of vaiious 
kinds, both for consumption and for seed, bladders of tallow, sausages, and other articles 
of provision, in quantities which it would astonish us to find in an Englisli cottage. V^'e 
must, however, keep in mind, that the harvest of tlie Hungarian peasant anticipates the 
income of the whole year; and, from tlie circumstances in which he is placed, he sliould 
rather be compared with our farmer than our loboureiw 'XTie yards or folds between die 
houses arc usually much neglected, and are the dirty. ]9«ceptacles of a thousand uncleanly 
objects. Light carts and ploughs (Jig. 68. ), with which the owner performs liis stated 
labour, his meagre cattle, a loose rudely formed heap of hay, and half a dozen 
ragged children, stand there*in mixed confusion ; over w'hich Uirec or four noble dogs, 
of a peculiar breed, reseniblihg in some degree the Newfoundland dog, keep faithful 
watch.” (Trav. in Hung., 19.) 

625, 'l%e agricultural produce of Austria is more varied than tfigt of any odier part of Ger¬ 
many. Excellent wheat is culdvated in Gallicia, where die soil is chiefly on limestone, and 
in the adjoining province of Buckowine; and, from both, immense quantities are sent down 
the Vistula to Dantzic. Wheat, rye, and all the other corns, are grown alike in every 
district, and the quantity might be greatly increased if there were a sufficient demand. 
Maize is culdvated in Hungary and Transylvania; millet in Hungary, Sclavonia, and 
('arinthiji; and rice in the*marshy districts of Teineswar. Tobacco is extensively 
euldvat^ in Htingarv, and excellent hops are produced in Moravia and Bohemia, It is 
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estimated that about a sixth part of the Austrian dominions is undo tillage. The most 
common rotation is two com crops, and fallow or rest. t 

626. The Austrian jirovince of Monttda is very fertile; and, witli the exception of some 
districts of tlic Netlicrlands, scarcely any part of the Continent is so well cultivated. 
It bears too, a larger proportion of wheat tliaii any other district in tlie cast of Europe. 
Of the winter corn, wheat is estimated at one fourth,‘and rye af. tliree fourtlis; whereas, 
in the adjoining province of Silesia, the land sown witli rye is nearly ten times that sown 
with wheat. Moravia is defended by the Carpathian mountains from the cast winds ; 
and tlie harvest, the whole way from Teschen to Oloiutz, and indeed to Brunn, is nearly 
six weeks earlier tlian in Silesia. This better state of tilings arose from the circumstance 
of Moravian agriculture finding domestic consumers. It is the chief manufacturing 
province of the Austrian empire. A greater proportion of the population can aSbrd to 
live on meat, and to use ivheaten flour; and hence tlie agriculturists find a market near 
home for their productions. The demand for animal food, too, being greater, a greater 
stock of cattle is kept, and more of the land is destined to clover and oUicr green crops; 
and it may thence be inferred, that tlie growth of corn does not exhaust tlie land, so much 
as the cattle, by their manure, renew its prolific qualities. {Jacob on the Trade in Corn, 
and on the Agricidlure of northern Europe.") 

627. The linP A cultivated to the greatest extent in '’Tungary. The well known 
Tokay is raised on tlie last chain of the Carpathian hills, in the neighbourhood of the 
town of Tokay, 'ilic "district e.xtends over a space of about twetv English miles. 
“ Tlirougliout the whole of this country it is tlie custom to collect the grapes which 
haie bei'ome dry and sweet, like raisins, whilst hanging on the trees. They arc 
gathered one by one ; and it is from them alone that tlie prime Tokay, or, as it is termed, 
Tokay Aiisbruch, is prepared, which, in 1807, sold for 100 florins the cask of 180 
halbes on the spot They arc first put together in a cask, in tlie bottom of which holes 
are bored to let that portion of the juice escape which will run from them without any 
pressure. I'liis, which is called Tokay essence, is geiieially in very small quantity, and 
very highly prized. The grapes are then put into a vat, and trampled with the bare 
feet, no greater pressure being permitted. To the squeezed mass is next added an 
equal quantity of good wine, which is allowed to stand for twenty-four hours, and 
is then strained, lliis juice, without furtlier preparation, becomes the fur-famed wine of 
Tokay, which is difficult to be obtained, and sells in 'Vienna at the rate of 121. sterling 
per dozen, 'ilie greater part of these vineyards is the property of the emperor; 
several, however, are in the hands of nobles.’’ {liritflu's 7'ravels.) 

628. Another sjiccies of Hungarian wine, called Menescr, is siiid to equal Tokay f next 
to that in value come the wines of (Edenbiirg, Rusth, St. Gyorgy, and Ofen, followed 
by a great variety, whose names are as various as tlie hills which produce them. The grape 
wliicli is preferred for making tlie Tokay and otlicr Hungarian wines of diat character, is 
a small black or blue grape, iiguicd and described by Sicklcr in his Garten Magazin of 
1804, as the Hungarian Blue. 

629- Plums arc cultivated, or rather planted and left to themselves ; and an excellent 
brandy is distilled from the femiciUcd fruit. 

G.80. The culture of silk is in tlie least flourisliing slate in Hungary; but succeeds well 
ill Austria and Moravia; that of cotton was tried, but left off chiefly on account of the 
unfavourablcness of tlie autumns for ripening the capsules. Tlie mountain rice (Ory/a 
mhtica), from the north of China, was cultivated with success, but neglected during the 
late wars. “ The greatest advantages which it 
promised arose from the situations in which it 
would flourish, and the fact of its not requiring 
marshy lands, which are so destructive to the 
health of those who are engaged in the cultiva¬ 
tion of common rice.” Tlie Rhfls Cotinusis 
extensively collected from the wastes, and used 
as a tanning plant, especially in the preparation 
of morocco leather. Wood is cultivated as a 
substitute for indigo; the Cyperus escul^ntu" 

(fg. 69. a), and the ..fstrdgalus hcc'ticus (b), 
os substitutes for coffee; the seeds of the latter, 
ana the tubers of the foaoacr, being the parts 
used. The A'cer compestre, platanbldes, and 
Ps^do-pUtanus have been tapped for sugar, 
and the A. saccharilnum extensively cultivated 
for the same purpose, but without any useful 
result: it was found cheaper to make sugar 
from die grape. The culture of coffee, olives, 
indigo, and other exotics, has been tried, but failed. 
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631 The reming and care of bees were much attended to during tlie latter part of 
tlic eighteenth century ;iiwith a view to which a public school was opened at Vienna, and 
some in the provinces; and great encouragement was given to such as kept hives. Some 
proprietors in Hungary possessed 300 stock hives. It is customary there to transport 
tliem from place to place, preferri^ sites where buckwheat or the lime tree abounds. The 
honey, when procured, is greatly increased in value by exposure to die open air for some 
weeks during winter; it then becomes hard and as white as snow, and is sold to the ma¬ 
nufacturers of liquors at a liigh price. Tlic noted Italian liqueur, rosoglio, made also in 
Dantzic, is nothing more tiian this honey blanched by exposure to the frost, mixed with a 
spirituous liquor: though the honey used is said to 1. j that of the lime tree, which is 
produced only in the forests of that tree near Kowno on the Niemen, and sells at more 
than three times the price of common honey. 

632. The live slock of Amina consists of sheep, cattle, horses, pigs, and poultry. 
Considerable attention has lately been p.dd to the breeding of sheep, suid die Merino 


//'i'll ; 






I ' \v 


£ J) a breed has been introduced 

^ ^ on the government estates 

^ ^ and those of die great pro- 

^ Ja prietors. TheoriginalHun- 

garian^hbep (O'vis strepsi- 

/ffT ceros)(y^.70.)bcarsupright 

spiral horns, and is covered 
,1 wool. 

M; , ‘‘Improvemcntonthisstock 

''' 1 ' ' bycrosscs,”Dr.Brightin- 

r ,-hiVn I // I 1,1 ' lit W forms us, “ is become so 

go'icral, that a flock of the 
native nice is seldom to be 
met widi, except on the 
^ estates of religious e-stablisli 

lu ments.” Baron Giesler has 

A. f lo“S cultivated the Merino 

breed in Jloravia. In Hiin- 
gury, Graf Hunyadi has 

paid great .and successful attenlion to them for upwards of twenty years His flodk, 
when Ur. Bright saw it in 1814, amounted to 17,0(K), not one of which whose family he 
could not trace back for several generations by reference to his registers. 

633. 'The horned catlU- of Ike Auslnan dominions are of various breeds, chiefly Danish 
and Swiss. Tljo native Hungarian breed are of a dirty white colour, large, vigorous, 
and active, with horns of a prodigious length The cow is deficient in milk ; but where 
dairies are established, as in some parts near Vienna, the Swiss breed is .adopted. 

634, The Hungarian horses have long been celebrated, and considerable attempts 
made from time to time to improve them by crosses with Arabian, English, and Spanish 
breeds; and, lately, races have been established for this purpose, Tlie imperial breeding 
shed, or huras, of Mezdhegyes, established in 1783, upon four commons, is tlie most 
extensive thing of the kind in Europe. It extends over nearly 50,000 acres; employs 
.500 persons; and contains nearly 1000 breeding mares of Bessarabian, Moldavian, 
Spanish, or English extraction. 

63.5. The breed of swine in some parts of Hungary is excellent. 

636. Potdlrif arc extensively reared near Vienna, and also frogs and sn.ails. Townson 
lias described at lengtli the method of treating these, and of feeding geese for tlicir livers. 


{Travels in Hungary/ in 1796.) 

637. The land lorloise likewise occurs in 
groat numbers in v.orious parts of Hungary, 
more particularly about Fuzes-Gyiirmath, 
and the marshes of the riv<^ Tlieiss; and, 
being deemed a delicacy for the t.able, is 
caught and kept in pre.scrvel Tlic preserve 
of Kesztheloy encloses aboutan acre of land, 
intersected .by to^nches and ponds, in which 
the and enjoy themselves. In 

one a space separated from the 

rest by boards two feet high, forming a pen 
for snails. The upper edge of the boards was 
spiked with nails an inch in height, and at 
intervals of half an inch, over which these 
animals never attempt to iTiakc their way. 
This snail (H^Iix pomdtia) {fg, 71. a) is in 



H 2 



HISTORY OF AGRICULTURE. 


100 




Paet V. 


great demand in Vienna, wliere sacks of them are regularly exposed t& sale in tlie iijaiket, 
alternating with sacks of beans, lentils, kidneybeans, and trulHci:. 71. 6.) 

6’38. The impfements and operations of tlie agriculture of Austria diller little from those 
of Saxony. l)r. Bright has given figures of the lliingari.m plough and cart {Jig- 68.), 
and blames the mode of depositing the corn in holes ii| the ground, lined with straw, by 
which it acquires a strung mouldy smell. Vineyards arc carcl'ully dug and hoed, and 
the shoots of the vines, in places where the winter is severe, laid down and covered with 
eartli to protect them from the frost. IMany of the great proprietors are introducing the 
most impioved Britisli implements on their estates, Bbd some have taken ploughmen from 
this country to instruct the natives in their use. Prince Eslerhazy has Engli.Ji gardeners, 
bailids, grooms, and other servants. 

6.'J9. The forests of the Austrian dominions are chiefly in Hungary, and on the 
holders of Gallicin, on the Carpathian mount.'iins. They contain all the varieties of needle 
or pine-leaved, and broad-leaved trees, which arc indigenous north of the Rhine. The 
oaks of Hungary are perhaps the finest in Europe The forest of Belcvar on tliC' 
Drave was visited by Dr. Bright. It consists chiefly of diiferent species of oak, the 
must luxuriant he ever beheld. Thousands measured, at several feet above the root, 
more than seven feet in diameter ; continue almost of the same size, without throwing nut 
a branch, to the height of thirty, forty, and fifty feet, and ai: still in the most flourishing 
and healthy condition. Tiuiher there is of little value, except fur the buildings 
W'anted on an estate, or for hoops and wine barrels. In some cases tiie bark is not even 
taken from oak trees ; but in others the leaf galls, and the knopiiern, or - nialler galls, 
which grow on the calyx of the acorn, are collected and exported for the use of tanners. 

6’-10. The improvenu’iit of the agriculliire of Austria seems .anxiously desired both by 
the government and the great proprietors. \'arious legislative measures are accordingly 
adopted from time to time, societies formed, and premiums oflcrcd. These will no 
doubt have a certain quantum of etFect; but the radical wants, in our opinion, are inform¬ 
ation and taste for cumforUible living imiong the lower classcsi; :md these can only be 
remedied by the general diffusion of village schools; .and by establishing easy rates, 
at which every peasant might purchase his personal liberty, or freedom from the whole or 
a certain part of the services he is now bound to render his lord. 


Sect. VI. Of the present Slate of Aorirultiire in the Kingdom of Poland. 

■*641. Poland was formrrlj/ called the granan/ of Europe: but this was when its 
boundaries extended from the Baltic to the Black Sea ; and when the Ukraine and 
Lithuania were included. At present its limits aie so circiimscrilred, and its arable 
surface so indifterently cultivated, or natuially so infertile, that the kingdom of Poland 
strictly speaking, or what is called Vice-regal PoLaiid, furnislics little more corn than 
supplies its own population. The immense supplies of wheat sent to Danizic are chiefly 
from the republic of Cracow, tlie province lioth of the kingdom and republic of Gallicia, 
united to Austria, and from Volhynia and PiKlolia, now belonging to Russia. 

642. 2'he landed estates are almost every wliere largo, and eitlier belong to the crown, 
to the nobles, or to religious eorjiorations. One tliird of the surface of Vice-regal Poland 
belongs to the crown. Estates arc farmed by the proprietors, by means of stew ards; or 
let out in small puilions on the metayer or leibcigencr tenure. There arc scarcely any 
rent-paying farmers. The nobles liavc generally houses on their estates, which they 
occupy, at Ica-st, part of the year; at other periods they are taken care of by the stewards, who 
are always admitted at tlie table of their lords, being themselves what is called of noble de¬ 
scent. 'ITie estates of religious houses are of great extent: they are sometitnes let to nobles 
or others on a corn rent, who generally sublet them ; and in a few cases they are farmed 
by the corporation. The postmasters on the difl'erent main roads invariably rent a con¬ 
siderable jKirtion of land for the support of tlieir horses. Many of these are metayers, but 
some pay a money ri'nt; and there are one or two instances of nobles fanning the jiost. 



643. The houses and /tffices qf these nohle postmasters {fig. 72.) aiTord the only distant rfecmlilancc to a 
liritish farm-yard, that is to be met with in Poland. The farm-house and farmery of the peasant post. 
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r the maater’f 
n, and for the 

„ - - -— —p .„ ........ --.bese places arc 

suHicicntly wretched as inns; but In the present state of things they answer very well for the other pur¬ 
poses to which they arc apiihed, and are superior* to the hovels of the farmers who are not postmasters, 
and who are rliistered together in villages, or in the outskirts of towns. Some villages, however, in the 
south of Poland arc aliniMt entirely coinnosed of Jews. There the houses are generally of a superior con. 
struction (Jig, 73.), but still on the samirgencral plan of a living-room at one end of a large bam, the 



main area of which serves for all the purposes of a eoropicte farmery. The buildings in Poland, except 
those of llie principal towns, arc ronstnietcd of tiinlicr and coiered with shingles. The sheds and 
otlier agneultural buildings are lioarded on the sides , but the cottages arc fonntW (|f logs joined by moss 
or clay, of frames filled up with wickerwork and clay, or in modes and of materials still more rude The 
eoiiininncst kind have no chimneys or glass windows. 


644 The clinwte of Poland, tliougli severe, is tnucli less precarious than that of tlie 
south of Germany or of France. A winter of from five to seven months, during the 
greater part of wliich time the soil is covered with snow, is succeeded hj a rapid spring 
and warm suminer ; and these are followed hy a short cold wet autumn. Under ,such a 
climate good meadows and jiastures cannot he expected ; hut arable culture is singularly 
easy on ftec soils, which the frost has rendered at once clear from most sorts of weeds and 
soft ami mouldy on the surface. 

64.5. 'J’he iniffice of Ike vice-regal kingdom tf Poland is almost cveiy where level, 
with scarcely an ascent or descent, except where the courses of the rivers have 
formed channels below the general level of the country. As tlicse rivers, though 
ill summer they appear small streams, are swollen by the rains of autumn, and the 
iiiclliiig of the snow on the Carpathian mountains in the spring, they form large chan¬ 
nels, extending over lioth sides to a great distance; and their deposit, in many parte, 
enriches the land, which presents, in the summer, the aspect of verdant and luxuriant 
meadows. In other parts the periodical swellings of the streams have formed morasses, 
which, in their present state, arc not applicable to any agricultural purposes. The pliuns, 
which extend from the borders of one river to another, arc open fields with scarcely any 
lierceptiblc division of the land, .tnd showing scarcely any trees even around the villages. 
Tile poition of woodland on these plains is very extensive ; hut they are in large masses, 
with great intervals of aiable land between them. (Jacob's Jieport on the Trade in Corn, 
and on the AgnenUme if Xoilhcni Europe, IS26, p. S.'i.) 

6 16. The soil if I’ll r-rcg<d Poland is mostly sandy, with an occiislon.il mixtureofasandy 
loam; it is very thin, resting eliicfly on a hod of granite, through which the heavy rains 
gradually percol.ate. Such a soil is easily ploughed; sometimes two horses or two 
oxen, and not unfreijiieiitly two cows, perfonn this and the other operations of husbandry. 

(rud.) 

647. The southern part of the ancient kingdom if Poland, now fonning the republic 
of Cracow, piesents a comparatively varied surface, and a more tenacious and fruitful 
soil, which iirothicos excellent wheat, oats, and clover. Tlic best wheat of tlio DaiUzic 
market comes from tliis district, 

648. The proviiue of Gatlicia, a part of the ancient kingdom of Poland, but now 
added to the dominions of the Austrian empire, in surface, soil, and products, resembles 
the republic of Cracow, 

649. The landed estates of Vice-regal Poland and the repiiblie, belonging to the nobility 
of the highest rank, are of eifitnnous extent: but, owing to the system of dividing the 
land among all the childrcnAunless a special entail secures a majorat to the eldest son 
(which is, ill some few iiislanles, tlic CJi.se), much of it is possessed in alioliiients, which we 
should deem large; but which, on account of their low value, and when compared with 
those of a few others, lue not so. Of these secondary cla-sses of estates, 5 or 6,000 acres 
would be deemed small, and .80 or 40,000 acres large. There are, besides these, nume¬ 
rous small properties, some of a few acres, which, by frequent subdivisions, have descended 
to younger hranrlies of noble families. Hie present owners are commonly poor, but too 
proud to follow any profession Init that of a soldier, and prefer to lalioiir in the fields 
witli tlieir ow'ii hands, rather tlian to engage in trade of any kind. As titles descended 
to every son, and arc continued through all the successors, tlie nobility have naturally 
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become very numerous; but since the Emperor of Russia has gained the dominion over 
Poland, the use of titles iius been restricted. The whole of thetlands being mode alien* 
able may now be purchased by |)ersons of any rank, and arc actually held by some who 
are burghers or peasants j the Jews alone arc prohibited from becoming proprietors of the 
soil, though they have very numerous mortgages upon it. When they foreclose, tlie 
lauds must consequently Ite sold; and as these Jew's, the monied capitalists, cannot 
become purchasers, the prices they yield are very trifling. (Ibid.) 

630. The cultivators arc chiejiy peasants. They have a limited property in the lands 
which they occupy, and the cottages in which tlicy Ihre, under the condition of working a 
stipulated number of days in each week, on their lord’s demesne, and paying specitied 
quantities of produce, such as poultry, eggs, yarn, and otlicr things, in conformity witli 
ancient usage. The extent of these holdings varies, according to the quality of the land, 
and tlie quantity of duty-work, or of payments in kind, wliich are to be fulfllled. The 
pcasantiy of Poland were declared free in 1791, and this privilege was confirmed to 
them in 1815; and though their ignorance and poverty have hitherU) prevented the prac¬ 
tical effects of liberty from being very obvious among tlicm, yet they are so far elevated 
in sentiment, at le.ast, as to feel their superiority to tlie peasantry of Russia. (Ibid.) 

C.'il. The arable culture of Poland is abundantly simple; the course of crops is, in 
most places, lst,''whcat, barley, or rye; 2d, oats; 3d, fal^.w, or several years’ rest to 
commence with fallow. In a very few places clover is sown, and also beans or peas, 
but only in small quantities. Tlie Digitaria sanguinalis i, sown as a phnt of luxury in 
a few places, and Uic seeds used as rice; the buckwheat is also sown, t.nd the seeds 
ground and used as meal. Almost every farmer sows linseed or hemp, to the extent 
n'qiiircd for home use, and some for sale. Rye is the bread corn of the country. 
Potatoes are now becoming general, and succeed well, 'llie mangold, or white beet, 
was cultivated in many places in 1811 and 1812, by order of Bonapaite, in order that 
the natives might grow their own sugar; but that is now left off, and the peasants have 
not even learned its value as a garden plant, producing chard and spinach. Turnips 
or cabbages are rarely seen even in gardens; few of the cottagers, indeed, have any 
garden; those who have, cultivate chiefly potatoes, and kohl riibe. Many species of 
inuslirooms grow wild in the woods and wastes, and most of these are carefully ga¬ 
thered, and cooked in a variety of ways as in Russia. The wastes or common pastures 
iwe left entirely to nature. 'There are some tracts of indifferent meadow on the Vistula, 
at Warsaw, Thorn, and Cracovie, and some on the tributary streams, which affiird a 
tolerable hay in summer, and would be greatly improved by draining. 

G52. The implements and oi)eiati<tns are incredibly rude. Wc have seen lands ploughed 
(after their manner) by one cow, tied by tlie horns to the trunk of a young fir tree, one 
of tlie roots sharpened and acting as a share, and the other serving tlie ploughman as a 
handle. In other instances we have seen 
a pair of oxen dragging a wretched imple¬ 
ment ( fi's. 74.) formed by the peasant, w'lio 
is in all cases his own plough and wheel 
wright, as well as house carpenter and 
builder. Tlieir best or usual plough has 
no mould-board ; and the crop is in many 
cases more indebted to the excellence of the 
soil, and the preceding winter’s frost, than 
to the farmer. Horses arc their general beasts of labour; their harness is very rude, 
cRcn of straw ropes, and twisted willow shoots. The body of their best market carts, 

in which even the lesser nobles visit each 
other, are of wdeker-work (f". 75.), and 
I the axle and wheels arc made witliout any 
iron. 

65.3. 7'hc live stock of Poland is very 
small in proportion to the land. Poultry 
; arc abundant, and swine; but the latter 
of the yello'v long-leggetl breed. The 
horses arc very hardy animals, and of 
better shaoes than might be expected from their treatment. The best-shaped are in the 
province of ladilin, Init they are far inferior to the breed of Saxony. The cows are 
a small race, and generally kept in bad condition both as to food and cleanliness. 
Warsaw and Cracow are supplied with bt“cf and veal, chiefly from the Ukraine. Mutton 
H'littic used. 

i b54. The extensive forests <f Poland are little attended to, except on the banks of 
priiH'ipal rivers, ami where oak abounds, from which bark and wheel spokes may be 
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procured. These cut over regularly at inten'als, and standards left in tiie usual 
way. llie wild or Scotth pine forests arc the most extensive; these perpetuate them, 
selves by semination ; and the trees are often so crowded as to be of Little use but as 
fuel. The chief proprietors of these forests are the crown and the religious corporations, 
who, whenever they can find purchasers, arc glad to let Uiem thin out the best trees at a 
certain rate, and fioat them, down flic nearest stream, to the Vistula, Pregel, or Niemen. 
A good deal has been said about the importance of felling timber at particular seasons. 
Ill PoUnd, the operation generally takes place in summer, but not„as far as we could 
leant, from any regard to flic clletff on the timber. The trees arc often notched half 
through a year or two before, in order to obtain rosin. The other products of forests, 
as fuel, charcoal, ashes, hoops, poles, &c., are obtained in the usual manner. Gome is 
abundant in them ; and bears, polecats, Ac., arc to be seen in some places. The woods 
belonging to the crown consist of upwards of two millions of acres, and are felled in 
portions annually, so as to cut them every fifty years. 

• 655. T/ie mana/'cmenl of bees is a material article in tlie forest culture of Poland. 
Tlie honey is divided info three classes, namely lipiec, lesxny, and stepowey prasznymird, 
thus described by I low. Hep. Scot, app.) 

67*;. Lipii’c is gathered l)}i the bees from the lime tree .’done, and is eonsidered m the Continent most 
valuable, not only for the superiority of its flavour, but also for the cstimatiou m vftiich it ii held as an 
arcanum in pulmonary coninlaiiita, containing very little wax, and being, eonsemiently, less heating in its 
nature: it is as wliite as milk, and is only to lie met with in the lime forests sri the neighbourhood of the 
town of Kowno, in I.ithuaniu The great demand for this honey occasions it to bear a high price, inso¬ 
much, that a small barrel, coiitaiiniig hardly one pound’s weight, has been known to sell for two ducats on 
the sjKJt. Tlii.s species of the lime tree is peculiar to the province ot Lithuania : and is quite diflbrent 
troiii .til the re.st of the genus TYlia, and is ealled Kamienna hpsa, or stone lime. The inhabitants have no 
regular bee-hives about Kowno , every peasant who is desirous of rearing bees, goes into tlie forest and 
district liclonging to his master, without even his leave, makes a longitudinal hollow aperture or apertures 
ill the trunk ol a tree, or in the collateral branches, .about three feet in length, one foot broad, and about 
a foot diH-p, w here he deposits Ins bees, leaves Uiem some fooil, but p<iy3 very little further attention to 
them, until late in the autumn ; when, alter rutting out some ot their honey, and leaving some for then 
iiiaiiiteiianee, he secures the apeitiire projicrly with clay and straw .igainst the frost and inclemency of 
the upproaching season - these tenements Ut they may he so eallcil), w ith their inhabitants and the pro- 
duee of their lahoiir, are then become bis indisputable proiierty; he may sell them, transfer them; in 
short, he may do whatever he pleases with them ; and never is it heard that any depredation is com. 
nutted on them (those of the bear exciTitod). In Poland, the Laws are p<irticularly severe against redtbers 
or desti overs ol this property, punishing tlie oflender, when detcH'ted, by cutting out the navel and 
drawing out his intestines round and roiinil the very tree which he has robbed. 

H'hm tp) mu arrives, tlie projiriclor goes again to the forest, exaimnes the bees, and ascertains 
whetlier tliern is siiflieieiit lood lelt, liU they are able to maintain thcinscli'cs; should there not be a 
siilflcient quantity, he deposits with them as mucli as he judges necess.iry till the spring blossom appeaA. 
Il lie oh.eives that his stock has not decreascsl by mortality, he makes more of these apertures in the 
coll.iteral hraIlrlK^5, or in the trunk ol the tree, that in case the bees should siv.irra in his absence, they 
may h.ave a ready .asjhim. In the autumn he visits them again, carries the .lune and July work away 
with him, whiih is the lipiee, and Ir.ives onlv that (lart for their food which was gathered by tliem before 
tlie eonuneneement and alter the dc-eay of tlie flowering of the lime tree. 

*1.78. The lesztii/, the nert elass (ff honey, which is inferior in a great degree to the lipiee, being only for 
the common ine.id, is tli.at of the pine lorc-sts , the inliahilants of winch make apertiire-s in the pine trees, 
simil.ir to those ne.ir Kowno, and pay tlie same attention, in regard to the soi-iirity of the bees, and their 
ni.iintcnaiico The wax is also much interior in quality j it requires more trouble in the bleaching, and 
is only made use of in the churches. 

tiOy. The ihiril class qf honey ts the stepowey prasxnymhd, or the honev from meadows or places where 
there is an abiiiidance ot perennial )>lants, and hardly'any wooil. The jirminre of Ukraine produces the 
very best, and also tho very best wax. in that jirovince the i>c.asants pay isivticular attention to this 
br.meh of economy, as it is the only rcwiurce they have to enable them to detray the taxes levied by 
Iliissia ; and they consider the priKlnce ot bee's leiiial to ready money ; wheat, :uid other s|k'Cios of corn, 
being so very fluctuating in pnee, some years it being of so little value th.it it is not worth the peasant's 
trouble to gather it m (this has happened iii the Ukraine, four times in twelve ycarsi : but honey and 
Wax having always a great deiiiaiid all over Kurojie, and even ’I'iirkey, some of tile jieasants have from 
four to tne hundred ule, or logs of woixl in their bee-gardens, wliicli are railed ptaieka, or bee-hives ; 
these logs are aliout six feet high, eonmioiily of birch vvoixl (the lioes prefer the lurch lo .any other woodl, 
hollowed out ill the middle lor about Hve feet; several lamina ol thin boards arc nailed before the 
aiierture, and but a small hole left in the middle of one of them for the entrance of the bees. As the 
bees .are often capricious at the beginning of llieir work, frequently commencing it at tlie front rather 
than the hack, the peasants cover the aiierture with a number of these thin tioards, instead ol one entire 
board, tor fear of disturbing them, sliouhl they li.avc begun their work at the front. It may appear 
extraordinary, but it is nevertheless true, that in some favourable seasons, this aperture of five feet in 
length, and a foot wide, is full before August; and the {leasaiits arc nbligc'd to take the produce long 
before the usual time, with the view of giving room to the bees to continue their work, so favourable li 
the iiarvest some summers , 

IS*). The ptoecss Ilf breirine n\ ad in Poland is very simple: the pruportion is three parts of water to 
one of honey, .and M lb ot mild ^ops to 161 gallons, which is calleii a uvrnr, or a brewing. When the 
water is Imiliiig, both Ihc honey aU ho|)S are throw n into it, and it is kept stirring until it becomes milk, 
warm ; it is then put into a large cask, .and allowed to ferment for a lew days, it is then drawn oH' into 
another cask, wherein there lias been aqua-vita*, or whisky, bunged quite close, and afterwards t.iken to 
the cellars, which in this roiiiilry are execllent and cool. This mead licx'omes good in three years’ time; 
and, by keeping, it improves, like many sorts of wine. The mead for immediate drink is iiuulc from malt, 
hojis, and honey, in the s.ime pro|Kirtion, and undergiK's a similar prix'css In Hungary, it is u.sual to put 
ginger in mead. There arc other sorts of mead in I'ulamI, as wisniak, dereniak, inahmaK; they are made 
of honey, wild cherries, hemes of tlie (Virnus m^iila, and r.xspbcrrics j they all undergo the same 
process, and are most excellent and wholesome after a few years’ keeping. 'J'he hploc is made in the siime 
way, but it enntains the honey ami pure wati'r only. The honey galhercd by the Itces from the Aziilea 
pdntlen, at Oczakow, and In I’otesia in Poland, is of an intoxicating nature; it proiluces nausea, and is 
used only for medieal piiiqioses, chiefly in rheumatism, scroiihiila, and eruption of the skin, in whitli ixim. 
plaints jt has liei'ii atteiidcil wilii great success. In a disease among the hogs i .died weuery (.x sort ol 
plague among these animals) a dexioetion of the leaves and buds of Az.Mca is given with the greatest . 
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etJbct, and producei nJimut instantaneous relief. The disease attaeJis the hogenrith a swelling of their 
throat, and terminates in large haril hnots, not unlike the |)lague, on wtiicli tiic deeuetion acts as a 
digestive, abates the fever directly In the first stage, and supjiurutes the kirtits. It is used in Turkey, with 
the same view, in the cute of the |ilague. 

Cfil, Such is the present state of agriculture in Poland, as it appeared to us during a 
residence of four months in Warsaw and its neigiibeurhuod in 1813, and die details in 
Blr. Jacob’s Report of 1826 (p. 2.'?. to 37.),iftdo>d us but littife reason for altering our 
opinion. But it must always be toco I Ice,ted;'that the above view does not include either 
Lithuania or Gallicia, the agriculture of which districts is of a much superior description. 
Since the middle of the 18th century some of the principal Polish nobles have occa¬ 
sionally made oftbrts for the improvement of the agriculture of their country ; but they 
have not been designed and directed in the best manner, and what is much W'orse, 
not steadily pursued. Splendid wooden houses and villages have been built, and foreign 
farmers induced to settle and cultivate the lands. In tbc first heat of the business, all 
went on well; but tiic proprietors soon began to cool, to neglect tlieir new tenants, and 
leave them to the mercy of their stewards, who, in Italy and Poland, arc known to he 
the most corrupt set of men that can he met with. The oppression of these stewards, 
and the total disregard of their masters to their promises and agreements made to and 
witli these strangeci, have either forced the latter to return home, or reduced them to the 
necessity of becoming servants in the towns, or in Germany ; and we know of instances 
where it has ruined men of some property. ’ITiere arc one or two exceptions; hut we 
could prcxluce names and dates in proof of the general truth of what « have asserted. 
'IIic failure of a dairy establishment, and of a brewery, Iwtli established before the com¬ 
mencement of the French rex'olntion, is attributable to this sort of conduct in the 
proprietors 

662. The efforts to introduec a better culture into Poland, since the pence of 1814, have 
been mure general, and conducted on more moderate and rational principles. British 
implements have been imported in considerable numbers, and an iron-foundery and 
manufactory of machinery of most kinds and agricultural impletnents is now established 
in Warsaw’. Improved breeds of cattle and sheep have l>een procured from Prussia and 
Saxony ; scientific managers are obtained from the German agi'ieultiir.al schools; and 
what will contribute essentially to improvement, encouragement is given to foreigners to 
settle, by letting or selling the crown lands at moderate rates, and not only free iVom all 
feudal services for ever, but for a certain period exempted from government taxes. Add 
to this, that the loibeigeners and metayers of every description may buy up the services which 
they now render their lords, at very easy rates established by law; and thus, according 
to their ambition and means, render tlicmsclves partially or wholly independent men. 
In short, the most judicious measures have been taken, by the new government of 
Poland, for the improvement of the country; and they have been followed up with con¬ 
siderable vigour by the proprietors. Tlicse projirictors are now a different and very 
superior class of men to what they were fifty or sixty years ago. They have mostly 
been officers in tlic French anny, and with it travelsed the greater part of Kiirope; 
better educated than many of the French, and more engaging in their maimers than the 
Germans, they may he considered among the first gentlemen of the Continent. The 
Polish peasantry arc naturally a niiicli more lively and ingenious race than those of 
Kussia, and since they have been rendered free, tlioy have learned to feel tlieir superiority, 
.ind they will gradimlly participate in the iinprovcnient of their masters. 

Sfct. V'II. Of the pre^'Cnl State of Ap,nc\dlure in Ru.isia. 

66:>. The rural economi/ of the Russian, empire was first described by I’rofessor Pallas 
in his travels to explore that country, made by order of the luiipress Catlierino. It has 
also been incidentally noticed by various travellers, oa TwAc, Coxe, Clarke, and several 
French and German authors. From these and otlier works, and a personal residence 
which occupied neiriy a year in 1813 and 1814, wc shall present a very concise state¬ 
ment of the agricultural circumstances of that semibarbaroiis country. 

664, The territory of Russia which map be subjected to nralion commences at tlie 
4.3'^ and ends at the 65‘^ of north latitude. Farther north, the summers arc too short for 
ripening even barley, and the climate too severe ‘or the gr/wth of pasture or trees. It 
is a black waste, productive of little more tlian lichens, ana supporting a few reindeer. 
The southern extremity of Asiatic Russia, on the other hanil, admits tlie culture of Italy, 
and even the soutlicrn parts in Europe, that of Uie maize district of France. 

665, The climate of Russia has been divided info four regions, the very cold, cold, 
temperate, and hot. llie very cold extends from 60° to 78° of N. latitude, and includes 
Archangel. In many of its districts there is scarcely any summer; the spring has in 
general much frost, snow, and rain; and tlie winter is always severe. In this region 
there is no agriculture. 

666, The cold cUmale extends from 55° to 60° N. latitude and includes Cazatf Mo^ 



Book I. AGllICULTUUE IN RUSSIA. ; 105 

• 

cow, Petersburg, and*Riga; the summer is short, yet in many districts so warm and 
tlie days so long, that agrfculturai crops jusiially come to perfect maturity in a much 
sliorter space of time tlian elsewhere. The winters arc long and severe, even in the 
soutlicrn parts of the region. The ground round Moscow is generally covered with snow 
for six months in the year, and we j^ve seen it covered to the depth of several inches in 
die first week of June. • 

607. 'The moderate region extends from .5DP to 55° and includes KioflT, Saratoff, Wilna, 
and Smolensko. The Siberian part of this rc^on being very mountainous, the winters 
arc long and cold; but in the European part tlie winter is short and tolerably temperate, 
dlid the summer warm and agreeable. The snow, however, generally lies fVom one to 
three months, even at KiolT and Saratoftl 

668. The hot region reaches from -IS® to 50°, and includes tlie Taurida, Odessa, 
Astracaii, and the greater part of Caucasus and the district of KioiT. Here the winter 
is short and the summer warm, hot, and very dry. The atmosphere in all the different 
climates is in general salubrious, both during the intense colds of the north, and the 
excessive heats of the southerly regions. The most remarkable circumstance is tlie 
shortness of the seasons of spring and autumn, even in the southern regions ; while in 
the very cold and cold regions tliey can be hardly said to exist. About Moscow the ter¬ 
mination of winter and the commencement of summer generally tak? place about the 
end of April. There the rivers, covered a yard in thickness witii ice, break up at once 
and overflow tlieir banks to a great extent; in a fortnight the snow has lUsappeared, the 
rotten-like blocks of ice dissolved, and the rivers arc confined to tlieir limits. A crackling 
from the bursting of buds is heard in tlie birch forests; in two days afterwards, they are 
in leaf; corn which was sown as soon as the lands were sufficiently dry to plough is now 
sprung up, and wheat and rye luxuriant. Heaping commences in the government of 
Moscow in Se|}teniber, and is finished by tlie middle of October. Heavy rains and sleet 
then come on, and by the beginning of November tlic ground is covered with snow, which 
accumulates generally to (Wo or three feet In thickness before tlie middle of January, and 
remains with little addition till it dissolves in the following April and May. 'Hie climate 
of Russia, therefore, though severe, is not so uncertain as that of some other countries. 
I’rom the middle of November till April it scarcely ever snows or rains; and if the cold 
is severe, it is dry, onlivcniiig, and at least foreseen and provided for. Its greatest evils 
arc violent summer rains, boisterous winds, and continued autumnal fogs. Late frosts 
are more injurious than long droughts ; though tliere are Instances of such hot and dry 
summers, that fields of standing corn and forests take fire and fill whole provinces with 
smoke. (Tooke's f'ww i>f the litissian Empire.) 

669. The surface of Russia is almost every where flat, like that of Poland, with the 
exception of certain ridges of mountains which separate Siberia from the other provinces, 
and which also occur in Siberian Russia. In travelling from Riga, Petersburg, Wihui, 
or Brody, to Odessa, the traveller scarcely meets with an inequality sufficiently great to 
be termed a hill; but he will meet with a greater proportion of forests, steppes or immense 
plains of pasture, sandy wastes, marshy surfaces, and gulleys or temporary water-courses, 
than in any other country of Europe. 

670. The soil of Russia is almost every where a soft black mould of great depth, and 
generally on a sandy bottom. In some places it inclines to sand or gravel; in many it 
is |)caty or boggy from not being drained : but only in Livonia and some parts of l.ithu- 
ania was it inclined to day, and no where to chalk. Ilic most fertile provinces arc 
those of VLatlimir and Itiazanc, cast of jMoscow, and the whole country of theUkraine on 
the Black Sea, and of the Cossacks on the Don. In Vl.adimir thirty-fold is often pro¬ 
duced, and still more in Riar-ane. In many parH of the Ukraine no manure is used ; 
the straw is burned; successive crops of wheat are taken from the same soil, and after a 
single ploughing each time, the stalks of which arc so tall and thick that they resemble 
rmls, and tlie leaves are like tliovo of Indian corn. 

671. I.anded properit/in Russia is almost everywhere in large tracts, and is either 
the property of the om|)cror, the religious or civil corporations, or the nobles. There 
are a few free natives who have purchased their liberty, and some foreigners, especially 
Germans, who have landed c.%ates; but these are comparatively of no account. In the 
Ukraine, within the last thirty years, have been introduced on the government estates a 
number of foreigners from most countries of Europe, who inay be considered as pro¬ 
prietors. These occupy the lands on leases of a luindred yeiirs or upwards, at Httle or no 
rent, on condition of peopling and cultivating them and residing tlicre. In the country 
parts of Ru.ssia, there is no middle class between the nobles, including the priests, and 
the slaves. Estates are, therefore, cither cultivated directly by the proprietors, acting as 
tlieir own stewards ; or indirectly, by letting diem to agents or factors, as in Poland and 
Ireland, or by dividing them^in small iwrfions among die peasantry. In general, the 
proprietBr is his own agent and former for a great part of his estate; and die rest he lets » 
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to his slaves at certain rates of labour, com, personal services, and soAotimes a little money. 
These slaves, it is to be observed, are as much his property astte soil; and in seasons of 
scarcity, or in the event of any disaster, the lord is bound to provide for tliem, and indeed 
deeply interested in doing so, in order at least to maintain the population, and, if pos¬ 
sible, to obtain a surplus for sale or for letting out t^ithe towns. As in Poland, the lands 
are every where unenclosed. » 

672. The farmeries atfcichcd to the houscs’of noblemen, and the cottages of the peasants, 
resemble those of Poland. Tlioy are almost every where constructed of timber; the 
stove and its chimney being the only part built of brick or of mud and stones. The 
noblemen generally reside on their estates, and their houses arc surrounded by the village 
which contains their peasants. Tliesc villages 76.) are in general dull and miserable 



assemblages of log-houses all of one size and shape, with a small wooden cliurcli. 
The mansions of die poorer nobles are merely cottages on a larger sc^le, with two apart¬ 
ments ; one used for tlie purposes of the kitchen and other domestic offices, and the 
other for all the purposes of the family lit ing-rooms: the more wealthy have wooden 
or brick houses stuccoed, or mudded, and whitewashed. One nobleman in the neigh¬ 
bourhood of Moscow has a British steward, who has drained, enclosed, and greatly 
improved his estate, and has built sotne larmcries (jig. 77.) which might be mistaken 
for those of another country. 



673. The ttgricuUural products of Russia may be known fioin its climates. The 
vegetables of the most northerly region are limited to lichens, some cotirse glass, ami 
some birch, abcle, and wild pine forests. The animals there are tlic reindeer, Ix'ar, fox, 
and other beasts of the chase, or in esteem for Uieir furs or skins. Some cows and sheep 
are also (lastured in the northern parts of that region during the summer months. 

674. The farming crops if the snore soxilherit regions arc the same as in similar climates 
and countries. Winter and summer rye and oats are cultivated in every part of the 
empire .south of latitude 00° ; winter wheat only in Russia ns far as the Kama ; summer 
wheat both in Russia and Siberia j barley and spelt plentifully in Russia. I’c/is, vetches, 
and beans arc not cultivated in great quantities: but buckwheat is extensively grown, 
and there is a large variety, called the Tartarian ii.dlet; Pa(ticum gcnnfinicum and maize 
are gro^vn in Taurida. Rice is cultivated in some parts of Taurida, and what is railed 
manna {Festuca flilitans) grows wild in most places that are occasionally overflown with 
water, pa^dolarly in tlic governments of Novogorod, Twer, Polotsk, and Smolensk. 
But the grain the most universally cultivated in Russia is rye, which is the bread corn 
of the country ; next oats, which furnish the spirit in common use : and then wheat and 
barley. 

673. The culture of herbage plants, of grasses, clover, turnips, Ac., is rare in Russia. 
Hay is made from the Ixinks of rivers or lakes; ami pasture obtained from the steppes, 
forests, grass lands in common, or arable lands at rest. 









Book I. AGRICULTURE IN RUSSIA. f 107 

0 

676. For clothing anV other economical jntrpom the plants In cultiTatioii are flax, which 
is cultivated to a great extenfkon the Volga; and hemp, wliich is indigenous, and is culti¬ 
vated both for its fibre and its seed. From the latter an oil is expressed much used as food 
during tlie time of the fasts. Woad is abundantly grown, madder and cotton have been 
tried in Astracan and Taurida. Hops grow wild in abundance in some parts of Siberia, 
and are cultivated in some European*districts. Tobacco is planted in great abundance, 
and the produce in tlie Ukraine is of excellent quality. Ilic potato is not yet in general 
cultivation, but has been introduced in difTcrent districts. Water melons, cabbages, 
turnips, and a variety of garden vegetables, are cultivated in the Ukraine and Taurida. 
A&parogus is extensively cultivated in the government of Moscow for the Petersburg 
market, and also turnips, onions, and carrots. Mushrooms are found in great plenty in 
the steppes and forests. About tliirty species arc eaten by the peasants, exclusive of our 
garden mushroom, which is neglected. Tlicir names and habitats are given by Dr. 
Lyall. {History oj^ Moscow, 1S24.) The comn.on and Siberian nettle arc found wild on 
til* Ural mountains, and their fibres are prepared and woven into linen by the Baschkirs 
and Tatars. The rearing of silkworms has been tried in the Ukraine, and found to 
answer, as has the culture of the caper and various other plants. 

G77. Hemp and flax are extensively cultivated, and form the principal article of exportation. There 
IS nothing very peculiar in their culture; the soil of the Ukraine is in general too rftn*for hemp, until 
reduced by a scries of corn crops Wheat, rye, barley, anil oats are succecxleii by one or two crops of 
hemp, and that by a crop of flax ; the whole without any manure The time of sowing is from the 2.^th 
of May to the lOtn of June, and that of reaping tVom the end of August to tnc end of September In 
general the flax is three, and the hemp about four, months in a state of vegetation. The pulling, water, 
ing, drying, and other processes, are the same as in Britain. 

678. Uf fruits grown on a large scale, or plentiful in a wild state in Russia, may be 
mentioned tlie raspberry, currant, strawberry, and bilberry. The hazel is so plen¬ 
tiful in Kazan, that an oil used as food is made from the nuts. Sugar, musk, and 
water m^ns thrive in the open air, as far north as lat. 52°. Pears are wild almost every 
where, and cherries found in most forests. On the Oka and Volga are extensive 
oicliards, principally of these fruits and apples. The apricot, almond, and peach suc¬ 
ceed as smiidards in Taurida and Caucasus, and other southern districts. The quince is 
wild in forests on the Terek. Chestnuts arc found singly in Taurida and districts 
adjacent. 'Flic walnut abounds in most southern districts. Figs and orange trees 
grow singly in Kitzliivr and in Taurida, planted no doubt by the Tatars before they 
were driven out of tliat country. Lemons, oranges, and olives, according to I’ullas, • 
would bear tlie winter in Taurida, and have been tried by Stevens, the director of a 
government nursery at Nikitka, in that country. 'Ilie vine is cultivated in tfa|e govern¬ 
ments of Caucasus, Taurida, Ekatorinosl.'if, and other places ; and it is calc^tcd Uiat 
nearly one fourth part of the empire is lit for the culture of this fruit for w'ine. An 
account of the products of the Crimea is given by Mary Holdemess {Kotes, 1821), 
from wluch it appears Uiat all Uie fruits of France may be grown in the open air there, 
and that many of our culinary vegetables are found in a wild state. Die Tatar inhabit¬ 
ants, who were driven out by Uic ambitious w.ars of Catherine, had formed gardens and 
orchards round their villages, wliich still exist, and present a singular combination of 
beauty, luxuriance, and ruin. The gardens of the village of Karagoss form a wilderness 
of upwards of three hundred and sixty English acres, full of scenes of the greatest 
beuufy, and through which, she says, it requires a little experience to be able to find 
one’s way. {Notes, 12.'!—136.) 

679. 27u; /we stock the Russian farmer consists of the reindeer, horse, ox, ass, 
mule, and camel, as beasts of labour ; the ox, sheep, and swine, and in some places the 
goat and rabbit, as beasts of clothing and iiouzishincnt. I'oultry are common, and 
housed with Uie family to promote early laying, in order to have eggs by Easter, a great 
object with a view to certain ceremonies in the Russian religion. Bees are much 
attended to in tlie Ural, in some parts of Lithiiaiiia, and in the southern provinces. The 
lliissian working horses arc remarkably strong and hardy, rather sm.ill, with large heads, 
long tiahby cars, not handsome,,but not without spirit: the best saddle horses are those 
of the Cossacks and Tatars in Uie Crimea. The horned cattle of the native breeds are 
small and brisk ; Uic cow's gi'A but little milk, which is poor and thin : a Dutch breed 
was introduced by Peter the Great, near Archangel, and do not degenerate. Oxen are 
much less used Uian horses, as beasts of labour. The original Russian slieep is distin- 
guislied by a short tail about seven inches in length: the Merinos, and ^breeds 
from Germany, have been introduced in a few places, and promise success. The great 
graziers and breeders of horses, cattle, and sliecp, in Russia, are the Cossacks of the Don, 
the Kalmucks, and other nomailic tribes. Tliese supply the greater piirt of Uie towns 
Iwth of Russia and Poland with butcher’s meat; and with Uie hides and tallow tliat 
form so material an article of export. In the iiorUiem districts of Russia and Siberia, 
the chose is pursued as an 6ccupation for a livelihood or gain. The chief object is to 
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entrap by dogs and snares those animals wliose skins arc used a<> furs, and especially tlie 
sable. Xext to the latter animal, the grey squirrel is the m«st valuable ; but foxes, mar¬ 
tins, fish, otters, bears, wolves, lynxes, gluttons, ferrets, polecats, and a variety of others, 
arc taken for their skins by the hunters, who pay a rent or tribute to government in sable 
skins, or in other furs regulated by the value of those. 

680. Theforests of Rmsia are least abundant ih the southern districts; but the cold 
region may, like Poland, be described as one entire forest witli extensive glades. Forests 
of pine-leaved trees (or needle-leaved trees, as the German expression is) are chiefly 
indigenous in the very cold and cold regions. These include the spruce ftr, the wild, 
and black pine, and the Siberian cedar or stone pine (i^nus Chnbra). The larch grows 
on most of the Siberian mountains. Among the leafy trees, the birch is tlie most com¬ 
mon, next the trembling poplar, uillow, lime, and asli. The oak is not indigenous in 
Siberia; the beech, elm, maple, and poplar, are found chiefly in the southern districts. 
Timber for construction, fuel, charco.al, bark, potashes, barilla, rosin, tar, pitch, Ac., are 
obtained from these forests, which can hardly be said to have any sort of culture appb'ed 
to them. 

fiSl Tar is extracted from the roots of the wild jiinc These are cut into short pieces, then split, and 
put into an iron tioiler which is closely covered. Tire being applied below, the tar oozes out ol the roots, 
and collecting in the bottom of the boiler, runs olf by a pipe into a cask, winch when closed is ht for 
exjxirtiitiun. Wht'ii pitch is wanted, the tar is returned to the boilei, and boiled a second time 

^3 Ashes for the purposes of lixiviation arc obtained by burning every sort of timber indiscriminately 
After being lixiviated they arc barrelled up and sold for exportation. 

68.8. The implements and oj^rations of Russian husbandry arc the most simple and art¬ 
less that can well be imagined. Pallas has given figures of ploughs and other articles ; 
tlie former mere crooked sticks pointed, and drawn by horses attached by ropes of bark 
or straw. Speaking of the opevatioiis, he says, “ the cultivator sows his oats, his rye, or 
his millet, in wastes which have never been dunged ; he throws ilown the seed as if he 
meant it foi the birds to pick up; he tiicn takes a plough and scratches the earth, and 
a second horse following with a harrow terminates the work; the bounty of nature 
supplies the want of skill, .and an abundant crop is produced." This a|)plies to tlie 
greater part of ancient Russia and Siberia; hut in Livonia and other lialtic provinces, 
and also in some parts of the I’olish provinces of the Ukraine, the culture is performed 
in a superior manner, with implements equal to tho 78 

best of those used in Germany. The most improved 
form of their carts 78.), in use round Peters¬ 
burg, is evidently copied from those of the Dutch, 
and wa.s, probably, introduced by Peter the Great. — 

In the Ukraine they thresh out their own corn 
by dragging boards studded with flints over it. and 
preserve it in pits in dry soil. In the nortlicrn provinces it is often dried on roofed 
frames of different sorts ! fis 79.), as in Sweden ; and about Riga and Mittau it is even 
79 kiln-dried in the sheaf before it can be stacked or llireshetl. Tlic 

manner of performing the operation of kiln-drying in llie sheaf, as 
it. may sometimes be applicable in North Rritain or Ireland in 
very late and wet seasons, wc shall afterwards describe. ( Part 
III. Book VI. Ch. II.) 

684. In no part (f Europe are the field aprratians performed with 
smh fiacilUy as in Russia, not only from the light nature of llie 
soil, but from tlie severity and long continuance of the winters, 
which both pulverises the surface and destroys weeds. The same 
reasons prevent grass lands, or lands neglected or left to rest, from 
ever acquiring a close sward or tough rovity surface, so that even 
these are broken up with a very rude plough and very little labour. 
In short, there is no country in Europe where corn crops may be 
raised at so little expense of labour as in Russia ; and as no more 
than one corn crop can begot in the year in almost any country', so Russia may be 
said to be, and actually is, even with her imperfect cultivation, better able to raise im¬ 
mense quantities of corn than any part of . le world, cxjiept, perhaps, similar parts of 
North America. 

685. The improvement ofi Russian agriculture was commenced by Peter tlie Great, 
and continued by Catherine, and tlie late and present emperor. 'Hic peasants, on many 
of the government estates, were made free; some of these estates were let or sold to 
freemen, and foreign agriculturists encouraged to settle on ttiem. Rewards and premiums 
were given, and professorships of rural economy c.stablished in different parts of the 
empire. Some of the principal nobles have also made great efforts for the improvement 
of agriculture. Count Ilomansow, about the end of the last century, procured a British 
farmer (Rogers), and established him on his estate near ■ Moscow, where he h.oa intro- 
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(iuccd tlie iniproved Scotch hubbanoiy, dnuned extensively, established a dairy, and 
introduced the potato Uicrc^ond on other estates belonging to his master. Others have 
made similar elTorts, and several Britisli farm bailiffs are now settled in Russia. Tlje 
foreigners, merchants in Petersburg, or Riga, or in the employ of government, have also 
contributed to tlie improvement of agriculture. Many of dicse, intending to establish 
their families in Russia, purchase cftates, and some receive presents in land from the 
emperor. On these tliey in general introduce the culture of their native country, which, 
if only in the superiority ot tlie live stock and implements, is certain of being better 
than that of the natives. In short, from these circumstances, and from the comparatively 
rational views of the present government, there can be no doubt of the rapid increase of 
agriculture and population in Russia. 


Sect. VI 11. Of the present Slate <f Agriculture in Sweden and Norway. 

686. Sweden and Norway are not agricultural countries but still great attention has 
bien paid to perfect such culture as tliey admit of, both by the government and indi¬ 
viduals. From tlie time of Charles XL, in the end of the scvcntecntli century, various 
laws for the encouragement of agriculture have been passed, professorships founded, 
rewards distributed, and the state of the kingdom, in respect to its agricultural resources, 
examined by Liniiccus and other eminent men. Norway, till lately under the dominion 
of Denmark, is chiefly a pastoral country; but its live stock ai^d arable culture have 
been much improved during the end of the la,t, and beginning of tlie present, century, 
by the exertions of the Patriotic Society established in that country, which gives pie- 
miiims for the best improvements and instructions in every part of tanning. Our notices 
of the rural economy of these countries arc drawn from Clarke, Thomson, James, and 
our own memoranda, made there in 

687. The climate of Sweden and Norway is similar to that of the cold and very cold 
regions of Russia, but ratlier milder in its southern districts, on account of tlie numer¬ 
ous inlets of tlie sea. The lands on the sea-coast of Norway are not, on this account, so 
cold as their latitude would lead us to expect; still the winters are long, cold, and dreary ; 
and the summers short and hot, owing to the length of the day and the reflection of the 
mountains. So great is the difference of teinjicratiirc, that at Sideborg, in the latitude of 
Upsal, in Juno or July, it is frequently eighty or eighty-eight degrees, and in January 
at forty or fifty below the freezing point. The transition from steiility to luxuriant 
vegetation is in this, as it is in similar climates, sudden and rapid. In the climate of* 
Upsal, the snow disappears in the open fields from tlie Gth to the 10th of May ; barley 
is sown from the l.'lth to tlie 15tli of that month, and reaped about the middle of August. 
In some parts of Norway corn is sown and cut within the slioit period of six or seven 
weeks. According to a statement published in the Arnan. Acad. vol. iv., a Lapland 
summer, including also what in otlier countries arc called spring and autumn, consists 
of fifty-six days, as follows :— 


June 23. snow melts. 

July I. snow gone. 

9. ticldii quite green 
17. plants at full growth 
25. plants in full blow. 


Aug 2 fruits ripe 

plants shed their seeds 
18. snow. 

From this time to June 23. the ground is every 
uhcrc covered with snow, and the waters with ice 


In such a climate no department of agriculture can be expected to flourish. The cul¬ 
ture of corn is only prevalent in tw o districts, east Gotliland, and the eastern shores of 
the Gulf of Bothnia, now belonging to Russia. 

688. The surface of Sweden every body knows to be exceedingly rocky and hilly, and 
to abound in fir and pine forests, and in narrow green valleys, often containing lakes or 
streams. “ Sweden," Dr. Clarke observes, “ is a hilly, but not a mountainous country^, 
excepting in its boundary from tlie Norwegian provinces. It has been remarked, that in 
all countries, tlie abutment of the broken strata, which constitute the eortli’s surface every 
where, causes a gradual elevation to take place towards the north-west; hence, in all 
countries, the more level districlk will be found upon tlie eastern, and the mountainous 
or metalliferous region upom the western side; citlier placed as a natural boundary 
against the territory occurringAicxt in succession; or terminating in rocks of primary 
formation opposed as cliffs towards the sea.” {Clarke's Scan£tiavui.) Tliis is precisely 
the case with Sweden: the south-eastern provinces are level and cultivated; a ridge 
of mountains on the west separates it from Norway; and the intermediate space, from 
Gothenberg to Tornea, may be considered as one continued forest, varied by hills, rocks, 
lakes, streams, glades of pasture, and spots of corn culture. Norway may be consi¬ 
dered as a continuation of the central country of Sweden, terminated by cliffs opposed 
to the occati. “ The tops and sloping sides of tlie mountains," Dr. Clarke observes, 
“ are covered with verdure;« farms are stationed on a series of tabular eminences, 
and grazing around them the herds of cattle all the way from the lop to the bottom. 
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and sometimes in places so steep, that we wonder how thgy could find a foot- 
fjQ ^ ^ ing. In s^me places the deration of 

t ^ ' these farms IS so extraordinary, tliat the 

k houses and fiocksappear above the clouds, 

'' bordering on perpetual snow, and 

' , > thu actual site of them is hardly to be 

credited. Every hanging-meadow is pas- 
- ^ lured by cows and goats; tlie latter ofltcn 

" browsing upon juttics, so fearfully placed, 

^ destruction seems to be iaev't- 

- ~ -EE: iff **• ■' able; below is seen the village church 

- j -__'' 7 - ■. with its spire, the whole built of plank 

■ (Jig. 80.); the cheerful bluatings of 
slicep, mingled at intervals with the 
deep tones of the cow-herds’ lu^cs 
(Jig. 81.), resounding from the woods. The lure is a long trumpet made of splinters of 
wood, bound togctlier by withy." 

689. 0/ Fitdand, which we have included with gl 

Sweden and Jfc'way, a considerable part is under _ 

com culture; tlie forests cleared, the lands enclosed, ~ 

and population increared. The whole country ap- / 

pears decked with fann-liouses, and village churches, %. 

rising to the view or falling from it, over an undulat- 

ing district, amidst woods and water, and rocks, and ifljl 

large loose masses of granite: it may be called ||m" r| 

Norway in miniature. Fartlief up the country, / ‘| 

towards the north, there are scenes which were dc- LLL-Jl” 

scribed to Dr. Clarke as unrivalled in the world. _ - 

Every charm which the eflcct of cultivation can give .-'Jli “ —-7 „ — 

to the aspect of a region where Nature’s wildest 

features — headlong cataracts, lakes, nwijestic rivers, /‘/.w'S 1 / 

and forests—-are combined, may there be seen. (Scandinavia, sect. ii. p. 4.'»9.) 

690. The soil,o( the valleys is, in general, good friable loam, but so mixed with stones 
ns to render it very troublesome to plough or harrow; and in many places so much so, 
that where the valleys are cultivated it is chiefly with the spade. The only exception to 
these remarks is a considerable tract of comparatively even surface in South and East 
Gotldand, where the soil inclines to clay and is well cultivated, and is as prolific in com 
crops as any in Europe. 






691. The landed property of Sw'cden 
is generally in estates of a moderate 
size; in many cases their extent in 
acres is unknown, their value being 
estimated by the number of stock 
grazed in summer. The proprietors 
almost constantly farm their own 
estates, or let them out at fixed rents, 
in money or grain, to cottagers or 
fanners. The largest arable farms 
not occupied by the proprietoi's are in 
Gothland; but few of these exceed 
two hundred acres. The fiirm-build- 
ings and cottages arc there almost al¬ 
ways built of timber and thatched, on account of tlie warmth of these materials, though 
stone is abundant^ most places. There are a few small enclosures near the farm-yard; 
but ta enclose geiimlly could be of no use in a country where the ’ 

snow, during six or eight montlis in the year, renders them nuga¬ 
tory either as shelters or fences. 'Die fenc'’ in univers^ use is 
made of splinters of deal, set up in a sloping position, and fastened 
by withies to upright poles, (fe. 82.) This is the only fence used 
in Sweden, Norway, Lapland, and Finland; and it is very com¬ 
mon in Poland, Russia, and the northern parts of Germany. 

692. The Swedish cottages arc built of logs, like those of 
Poland (Jig. 83.), but Uiey arc roofed in a different manner. 

Above the usual covering of boards is laid birch bark in the 
ananper of tiles, and on Uiat a layer of turf, so thick that the 
grass grows as vigorously as on a natural meadow. T|jie walls 
' are often painted red. They are very small, and generally very close * and dirty 
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within, at least in 'winter, 'fhere are various exceptions, however as to cleanliness, 
especially among the po|t-inastcrs, who are all farmers. Tlie post-house at Yfre, 
nurd) of Stockholm, was found by Dr. Clarke and his party so “ neat and com¬ 
fortable, and every thing belonging to it in such order,” tliat they resolved to dine 
there. “ The women were spinning wool, weaving, heating the oven, and mnr hing 
children to read, all at U)e same time. Tlie dairy was so clean and cool, that we 
preferred having our dinner there rather than in the parlour. For our fare they readily 
set before us a service consisting of bacon, eggs, cream, curd, and milk, sugar, bread, 
butter, &c.; and our bill of fare for the whole amounted only to twenty pence j 
secciving which they were very thankful. Cleanliness in this farmer’s family was quite 
a? conspicuous as in any part of Switzerland. Tlie tables, chairs, and die tubs in which 
they kept their provisions, were as u liite as washing could make diem j and the most 
extraordinaiy industry had been exerted in clearing the land, and in rendering it produc¬ 
tive. 'I'hey were at this time employed in removing rocks, and in burning them for 
l^vigatiun, to lay the eardi again upon the soil.” (Scandinavia, sect. i. p. 179.) 

• ds).*!. The Cottages in 
Norway arc formed as 7\ 

in Sweden, covered with 
birch, bark, and turf. On 
some of die roofs, after Y 

the hay was taken, Dr. 

Clarke found lambs pas- 
taring ; and on one house 
he found an excellent 
crop of turnips. The gal¬ 
leries about their houses ^ 
remind the traveller of 
Switzerland. 

694. The collages of 
the Laplanders are round huts of the rudest description, ( fig. 84 ) 

695. The agricultural produce of Sw'cdcn arc the common corns. W’heat and rye are 

chiefly grown in South and East Gotldand; oats 
are the bread coni of the country; and big, or 
Scotch barley, is the cluef com of Lapland ant^ 
tlie north of Norway. The bean and pea arc 
grown in Gothland, and ])ota(ocs, flax, and 
enough of tobacco for home consumption, by 
every farmer and cottager. Only a few districts 
grow suliicieiit com for their own consumption, 
and annual importations are regular. 

696. T'hc Ccfiomyce rangiferhia, or reindeer moss 
(Jig. 85.), is not only used by the reindeer, 
but also as fodder fur cows and otlicr horned 
cattle. It adds a superior richness to the milk 
.and butter. It is sometimes eaten by the inha¬ 
bitants ; and Dr. Clarke, having tasted it, found 
it cri.sp and agreeable. 

697. lloccilh tinctiria (Jig. 86.),whichabounJs 
near Gottenburg and hL^cr parts of Sweden, 

was in considerable demand in the early p.-irt of last war asascarlet dye. 

698. The Lycopidium complanhtum (Jig. 86.) 
is employed in dyeing their woollen. Even 
tlie leaves, as tlicy fall from tlie trees, arc care¬ 
fully raked together and preserved, to increase 
the stock of fodder. (Scaiulinavia, ch.ap. y viii.) 

699. Tar, in Sweden, is cluVBy extracted from 
the roots of the spruce fir, and the more 
marshy the forest the more tile roots are said to 
yield. Roots or billets of any kind arc packed 
close in a kiln, mode like our limekilns, in 
the face of a bank. They are covered with 
turf and eortli, as in burning charcoal. At 
the bottom of the kiln is an iron pan, into 
wliich the tar runs during the smotlicred 
combusdon of the wood. A spout from tlie iron pan conveys the tar at once into 
the baryils in which it arrives^ in tliis countiy. 
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700. T/ie native trees and plants afford important products for the fyrmer4 “ llieindustiy 
of the Norwegians." Dr. Clarke observes, “ induces them Uf appropriate almost every 
tiling to some useful puqiose. Their summum bonum seems to 
consist in the produce of the fir (/. e. the wild pine, not the 
spruce fir). lluL tree affords materials for building their 
houses, churchesAand bridges; for every article •nf their 
household furniture; for constructing sledges, carts, and 
boats; besides fuel for their hearths. With its leaves (here 
the spruce fir is alluded to) tliey strew their floors, and after- 
wards burn them and collect the ashes for manure. The 
birch affords, in its leaves and tender twigs, a grateful fodder 
for their cattle, and bark for covering their houses. The 
bark of the elm, in powder, is boiled up with other food, to 
fatten hogs ; sometimes, but rarely, it is mixed in the com¬ 
position of their bread. The flowers of the lueg-bcr (Cornus 
mdscula) flavour their distilled spirits. Tlie moss, as a sub¬ 
stitute for mortar, is used in calking the interstices between 
their under walls. The turf covers their roofs. 

701. The berrif^ of the Cloud~berrt/ (Ruftwj Cbnmfpmb~,ts) 

(fig. 88.) are used in Lapland and the iiortli of Sweden and 
iflorway like tlie strawberry, and arc esteemed ns wholesome a.' they are agree¬ 
able. Dr. Clarke was cured of a 
bilious fever chiefly from eating freely 
of this fruit, 'lliey arc used as a sauce 
to meat, and put into soup even, in 
Stockholm. 

702. 7’/ie live stock of the Swedish 
farmer consists chiefly of cows. Those 
are treated in the same manner as in 
Swiucrlatid. About the middle of 
May they are turned into meadows; 
towards the middle of June driven to 
the heights, or to the forests, where 
they continue till autumn. They arc 
usually attended hy a woman, who 
inhabits a small hut, milks them twice a day, and makes butter an<l cheese on the spot. 
On their return, the cattle arc again pastured in tlie meadows, iiiuil the snow sets in 
about the middle of October, when they arc removed to the cow-houses, .and fed during 
winter with four fifths of straw and one of hay. In some places, portions of salted 
fish are given with the straw. The horses are the chief animals of labour; they are a small, 
hardy, spirited race, fed with hay and oat-straw the greater piirt of the year, and not 
littered, which is tliought to preserve them from diseases. Sheep arc not numerous, requir¬ 
ing to be kept under cover so great a portion of the year. Pigs and poultry arc common. 

703. The implements and 
operations of Swedish agricul¬ 
ture are simple, and in many 
places of an improved descrip¬ 
tion. The swing plough, with an 
iron mould-board, is general 
Umoughout Gothland, and is 
drawn by two horses. The 
ploughofOsterobotbnia (Jig. 89) 
is drawn by a single horse, and 
Eometimes by a peasant, and called to Dr. Clarke’s mind “ the old Samnite plough, as it is 

j- still used in the neighbourhood of Beneventum, in Italy; 

whcTO a peasant, by means of a cord pa.ssed over Ids shoulder, 

!/ j draws the ploug’’, which lii.s companion guides. It only 

90 differs from the most ancient plough of Egypt, as we see 

R Tcprcsentcd upon images of Osiris (Jig. 90,), in having a 
double instead of a single coulter,’* (Scandinavia, cli. xiii.) 
They have a very convenient cradlc-scytlie for mowing oats 
and barley, which wc shall afterwards describe; a smaller scytlie, 
not unl^ that of Hainault, for cutting gra&s and clovers; and, 
among oAer planting instruments, a frame of dibblcrs (Jig. 91.) 
for pjaetfng beans and peas at equal distances. 

■^fl^WarmiMg operations are, in general, as neatly performed 
aOpiipMiere in Britain. The humidity of the climate has given 
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rise to variou# tedious l^ut ingenious processes for making bay and diying corn. Hie 

latter often remains in the fields in sliocks or in small 
ricks, after the ground is covered with snow, till the 
clear frosts set in, when it becomes dry, and may be 
tak^n home. Besides the common j^ode of placing 
the sheaves astride with the ears downwards on hori¬ 
zontal fir poles {Jig- 92.), there are various others. 
In some places young fir trees, with the stumps of the 
fixed in the ground, and the 
■ sheaves hung on them, like flowers on a maypole, the 

topmost sheaf serving as a cap or finish to all the rest. Somei imes covered rails or racks 
arc resorted to {Jig- 79.) : at other times skeleton roofs or racks are formed, and the sheaves 
distributed over them. {Jig g.*!.) Often in Norway the com is obliged to be cut green, 
from the sudden arrival of winter. Dr. Clarke found it in this state in October; and 
near Christiana it was suspended on poles and racks to dry, above fields covered with 
ice and snow. Corn is tlircshed in the north of Sweden by passing over it a threshing- 
carriage, which is sometimes ^ ^ _ t,., 

made ot cast-iron, and has twenty 
wheels, and sometimes more. 

ITie sheaves are spread on a floor 
of boards, and a week’s labour of 
one carriage, horse, and man w ill 
not thresh more tlian a ton of corn, 
because the c. op being al ways cut 
before it is fully ripened, its tex¬ 
ture is exceedingly tough. Tlic 
bay is sometimes dried in tlie same 
manner. After all, they are in some seasons olfliged to dry both, especially the corn, in 
sheds or barns heated by stoves, as in Russia. (68,S.) In mowing hay in Lapland the 
scytlie, die blade of which is not larger tlmn a sickle, is swung by the mower to the right 
ajul left, turning it in his bands with great dexterity. 

70.'5. The forests of Sweden are chiefly of the n ild pine and spruce fir; the latter 
supplies the spiirs, and the former the masts and building timber so extensively exported. 
The roads in Norwa}', as in some parts of Russia, are formed of young trees laid across 
and covered with earth, or left bare. Turpentine is extracted from lb pine : the outer bark 
of the beocli is used for covering houses, and the inner for tanning.. The birch is tapped 
for wine; and the spray of this tree, and of tlie elm, alder, and willow is dried with the 
leaves on in summer, and fagoted and sbickctl for winter fodder. The young wood and 
inner bark of the pine, fir, and elm, are powdered and mixed with meal for feeding swine. 

706. The chase is pursued as a profitable ocmfpation in the nortliern parts of Sw'eden, 
and for the same animals as in Russia. 



707. If any one, says Dr. Clarke, wishes to see what English farmers once were, and 
how they fared, he should visit Norway. Immense families, all sitting down togc- 
tlier at one table, from tlic highest to the lowest. If but a bit of butter be called for in 
one of these houses, a mass is brought forth weighing six or eight pounds ; and so liighly 
ornamented, being turned out of moulds, with the sliape of cathedrals, set off with 
Gotliic spires and various other devices, that, according to the language of our English 
firmers’ wives, we sliould deem it “ almost a pity to cut.” {Scandinavi/i, ch. xvi.) 
lliey do not live in villages, ns in most other countries, hut every one on his farm, 
however small. nicy h.ive in consequence little intercourse wiA strangers, except 
during winter, when tliey attend fairs at immense distances, for the purpose of disposing 
of produce, and purchasing articles of dress. “ What would be thought in England,” 
Dr. Clarke asks, “ of a lalwuring peasant, or the occupier of a small form, m^ing a 
joiinicy of nearly 700 miles to a fair, for the articles of their consumption ? " 

Yet lie found Finns at the fair aia Abo, who liad come from Tortteo, a distance of 679 
miles, for this purpose. 

70S. With respect to improveMent tlie agriculture of Sweden Is, perhaps, susceptible of 
less than that of any of tlie countries we have hitherto examined ; but what it wants will 
be duly and steadily applied, by the intelligence and industry of all ranks in that country. 
It must not be forgotten, however, that it is a country of forests and mines, and not of 
agriculture. 


Sect. IX. (f the present State (f Agriculture in Spain and Porhigal- 

709. Spain, when a ttonvm province, was undoubtedly as far advanced in agriculture 
as any part of the cin|Hre«. It was overrun by tljte Vandals and Visigotiis in the be¬ 
ginning of the fifth century, udSlcr whom it continued till conquered by tlie Moors in 
tJie bc^nning of the eighth eentury. ' The Moors continued tlie chief possessors of Spain 

• I 



114 


HISTORY OF AGRICULTURE. 


Part 1. 


until the middle of the thirteenth ccntuiy. They are said to ha\!b materially improved 
agriculture during this period; to have introduced various new plants from Atxica, 
and also bucket-wheels for irrigation. Professor Thouin mentions an ancient work by 
Ebn-al-Awam of Seville, of whicli a translation into Spanish was mode by Ban^icri 
of Madrid, in 1803, which contains some curious pa^culars of the culture of tlie Moors 
in Spain. The Moors and Arabs were always celebrated for tlieir knowledge of plants; 
and, according to Harte, one fourth of tlie names of tlie useful plants of Spain arc of 
Arabian extraction. 

710. Agriculture formed the prindpal and most honourable occujmtioH among the Moors, 
and more especially in Granada. So great was their attention to manure, tliat it was 
preserved in pits, walled round witli rammed earth to retain moisture: irrigation was 
employed in every practicable situation, llic Moorish or Mohammedan religion forbaiic 
them to sell their supertious corn to the surrounding nations; but in years of plenty it 
was deposited in the caverns of rocks and in other excavations, some of which, as Jacob 
informs us {Travels, let. xiii.), are still to be seen on the hills of Granada. Tliese tx. 
cavations were lined with straw, and are said (erroneously, we believe) to have preserved 
tlie com for such a length of time, that, when a child was boni, a cavern was filled with 
com which was ^destined to be his portion when arrived at maturity, llie Moors were 
particularly attentive to die culture of fruits, of which they introduced all tlie best kinds 
now found in Spain, besides tlie sugar and cotton. Though »inr was forbidden, vines 
were cultivated to a great extent; for forbidden pleasures form a source of enjoy¬ 
ment in every country. An Arabian author, who wrote on agriculture about the year 
1140, and who quotes anotlier author of his nation, who wrote in 107.1, gives the follow¬ 
ing directions for the cultivation of tlie sugar-cane : — 

711. The canes “ should be planted in the month of March, in a plain, sheltered fVoni the e<-ist wind, and 
near to water; they should be well manured with cow-dun!,, .>nd watereil every iourth day, till tlie shoots 
are one iialm in height, when they should be dug round, m.murrd witli the duiig of shccii, and watered 
every night and day till the inoiith of October. In January, when the ranes are rijie, they •.hould be cut 
into short picees and crushed in the null. The juire should be boiled in iron raldrons, and letl to cool 
till It becomes claritied; it should then be boiled again, till the fourtli isirt only remains, when it should 
be put into vases of clay, of a 00010.11 form, and placed 111 the shade to thicken ; afterwards the sugar 
must be drawn from the canes and left to cooL The canes, alter the juice is expressed, are preserved lor 
the horses, who eat them greedily, and liecnmc fat by leeding on them. (Ehn-al-Atviim, by lianquicti. 
Madrid, liioi, fol) From the above extract it is evident sugar has been cultivated in Spain upwards of 
7U0 years, and proliably two or three centuries before, 

712. About the end of the fftcenlh century tlie Moors were ilriven out of Spain, aiul 
the kingdom united under one raonarcliy. Under Cliarles V., in the first lialf of tlic 
sixteenth century, South America w as discovered ; and the prospect of making fortunes, 
by working the mines of that country, is said to have depressed tlie agriculture of Spain 
to a degree that it has never been able to surmount, {Heylin’s Cosmographia. Loud. 1657.) 
Alliyterio, a Spanisli author of the seventeenth century, observes, “ that the people who 
sail^ to America, in order to return la^en with wealtli, would have done tlicir country 
much better service to liave st.iid at home and guided the plough; for more persons 
were employed in opening mines and bringing home money, tlian tlie money in effect 
proved worth:” tiiis author tliinking witli Montesquieu, that those riches were of a 
bad kind wliich depend on accidental circumstances, and not on industry and ap¬ 
plication. 

713. The earliest Sjmnish work on agriculture general^ appeared in 1569, by Herrera; 
it is a treatise in many books, and, like other works of its age, is made up of extracts 
from the Roman authors. Herrera, however, hod not only studied die ancients, but 
visited Germany, Italy, and part of France: his work has been translated into several 
languages ; and die later editions contain some essays and memoirs by Augustin, author 
of Secrets tie tAgriculture, Gonzalo de las Cazas on die silkworm, and Mendez and 
others on bees. 

714. The agi iculture of Spain in the middle of the eighteenth century was in a very neg¬ 
lected state. According to Harte, “ the inliabitants of Spain were then too lazy and proud 
to work. Such pride and indolence are death to agriculture in every country. Want of 
good road.s and navigable rivers (or, to speak more properly, die want of making rivers 
navigable) has helped to ruin die Spanish hi-..bandry. To which we may add another 
discouraging circumstance, namely, ‘ that the sale of an estate vacates the lease : Venla 
deschaze renta,' Nor can corn be transported from one province to another. The 
Spaniards plant no timber, and make few or no enclosures. With abundance of ex¬ 
cellent cow.s, they are strangers to butter, and deal so little in cows’ milk, that, at 
Madrid, those who drink milk with their chocolate, can only purchase goats’ milk. 
What would Columella say (having written so largely on die Andalusian dairies), if it 
were possible for him to revisit this country 7 For certain it is that every branch of 
rural economics, in the time of him and his uncle, was carried to as liigh perfecdon in 
Spain as in any part of the Roman empire. Though ttiey have no idea of destroying 

'weeds, and scratch die ground instead of ploughing it, yet nature has been so bound- 
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All to them, that Uicy raiju the brightcbt and lirmcst wheat of any in Chriiitenduia. ” 
{Essays, i.) 

715. A general sjnrit ftur improvement seems to have sprung up in Spain with die nine¬ 
teenth century, though checked for a while by the wars agmnst Bonaparte; subsequently 
retarded by internal discords; and again by the cruel interference of die French in ISS.*!. 
In the midst of diese troubles, economical societies have been established at Madrid, Valen¬ 
cia, and Saragossa. That of the latter place is connected with a charitable bank in favour 
of distressed farmers. Money is advanced to defray the expenses of harvest, and two years 
allowed for returning it. It commenced its operations in June 1801, and dien dis¬ 
tributed 458/. 2s. to one hundred and ten hiisbaiidmeti. In the August following 
it bad furnished sixty-two horses to as many indigent farmers. The Patriotic Society 
of Madrid distinguished itself by a memoir on the advancement of agriculture, 
and on agrarian laws, addressed to the supreme council of Castile, in 1812. It 
was drawn up by a distinguished member, Don G. M. Jovellanos, who recommends the 
enclosure of lands, tlie enactment of laws favourable to agriculturists, tlie prevention of the 
accumulation of landed property in mortmain tenure; exposes the noxious state of the 
estates of the clergy, of various taxes on agricultural productions, and of restrictions on 
trade and tlie export of corn, llis whole work breathes tlie most lilipral, cnligliteiied, 
and benevolent spirit, and was in consequence so ofleiisivc to the clergy, that tliey pro¬ 
cured his condemnation by the inquisition. (Ed. flev. / Jacob's ^TratH;ls.) 

71 6. The climate of Spain is considered by many as suiierior to that of any country in 
Europe. It is every where dry, and though the heat in some provinces is very great in 
the day, it is tempered during tlie night by breezes from the sea, or from the ridges of 
high mountains which intersect the country in various directions. In some provinces 
the heat has been considered insalubrious, but tliis is owing to the undrained marshes, 
from which malignant eilluviu are exhaled. The mean temperature of Uic elevated 
plains of Spain is 59'’; that of tlie coasts, from 41“ to :JG° of latitude, is lietwctsi 

and (>8°, and is therefore suitable for the sugar-cane, colfeo, banana, and all plants 
of the West India agriculture, not even excepting the pinc-apple. Tlie latter is cultivated 
ill the open air in some gardens in Valencia and at Malaga. 

717. The surface of Sjoin is more irregular and varied by mountains, tlian tliat 
either of France or Gennany. These intersect the country at various distances from 
e.ast to west, and are sep-arated by valleys or ]>Iaiiis. The strata of the mountains aie 
chiefly granitic or calcareous; but many are argillaceous, some silicious, and Mont -* 
serrat, near Cordova, is a mass of rock salt. A remarkable feature in the surface of 
Spain is the height of some of its plains above the level of die sea. According to 
Iliimboldt, die plain of Madrid is the highest plain in Europe diat <K‘cupie.s any 
extent of country. It is 309^ fathoms above the level of die ocean, which is fifteen 
limes higher than Paris. This circumstance both affects die climate of that part of the 
country, and its susceptibility of being improved by canal or river navigation, 'ilie rivers 
and streams of Spain arc mimerons, and the marshes not very conimon. Forests, ui 
rather forest-wastes, dow'ns, and Merino slieep-w'alks are numerous, and, with o'her un¬ 
cultivated tracts and heaths, arc said to amount to two- thirds of the siirfac^e of die 
country'. Some tracts arc W'cll cultivated in die vine districts, as about Malaga; 
and others in the corn countries, as about Oviedo. The resemblance between the 
Asturias and many parts of ]''ngland is very striking. Tlie same is die aspect of the 
country, as to verdure, enclosures, live hedges, hedge-rows, and woods; die same 
mixture of woodland.s, arable, and rich pasture ; the same kind of trees and crops, and 
fruit, and cattle. Both suffer by humidity in winter, yet, from the same source, find 
an ample recompense in summer; and bodi enjoy a temperate climate, yet, widi dii.s 
difference, that as to humidity and heat, the scale preponilerales on the side of the 
Asturias. In slieltered spots, and not far distant from die sea, dicy have olives, vines, 
and oranges. {Townsend's Spain, i. 318.) 

718. The soil of Spain is in general light, and either sandy or calcareous, reposing on 
lieds of gypsum or granite. *l'ho poorest soil is a ferrugineous sand on sandstone rock, 
only to !w rendered of any value by irrigation. The marshc*s, and also the best meadow 
soils, are along the rivers. 

719. The Intukd property of Spain till the late revolution was similarly circumstanced 
to diat of France and Gennany; that is, in the possession of the crown, great nobles, 
and religious and civil corporadons. 'Ddies were more rigidly exacted by the clergy 
of Spain, than by those of any other country of Europe (Jacob’s Travds, 99.), and a 
composition in lieu of tithes was unknown in most provinces. Great part of die 
lands of the religious corporadons are now sold, and a new class of proprietors are ori- 
ginadng, as in France. Some of these estates are of immense extent. Tlie monks of 
Saint Ilieronymo told Jacot\ that they could travel twenty-four miles from Seville on 
their own property, which is rich in corn, oil, and wine. Such was the corrupdon 
of diis convent, that, notwithstanding all their riches, they wore deeply in debt. Lands * 
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were and are cultivated in great part by tlieir proprietors and even the monasteries 
held large tracts in hand before their dissolution. Wliat is fanned, is let out in small 
portions of arable land, with large tracts of pasture or waste, and a fixed rent is gene¬ 
rally paid, chiefly in kind, llic lands are open every where, except immediately round 
towns and villages. Many persons in Granada arr so remote from the farmeries, that 
during harvest the farmers and tlicir labourers live in tents on die spot, both when tliey are 
sowing the com, and when cutting and threshing it. Tiie hedges about Cadiz are formed 
of the soccotrine aloe and prickly pear ; the latter producing at the same time an agree¬ 
able fruit, and supporting the cochineal insect. Farm-houses and cotts^^es are generally 
built of stone or brick, and often of rammed earth, and arc covered witli tiles or thatch. 

720. A bad feature in the policy of the old government, cons\A>ir(iA. highly injurious to 
agriculture and the improvement of landed property, deserves to be mentioned. This 
is, the right which the corporation of the mesta or merino proprietors possess, to drive 
their sheep overall the estates which lie in their route, from their suinincrpasture in tlie 
north, to their'winter pasture in the south, of the kingdom. This practice, which we 
shall afterwards describe at length, must of course prevent or retard enclosing and 
aration. Ihc emjiteutic contract is another bad feature. It prevails in Catalonia, and 
is found in varipus other parts of the kingdom By the eifftcutic contract the great 
proprietor, inheriting more land than he can cultivate to profit, has power to grant any 
given quantity for a t»*rm of years j bitlier absolute or conditional; either for lives or in 
perpetuity ; always reserving a quit rent, like our copyhold, with a rein ^ on every suc¬ 
cession, a flne on the alienation of the land, and other seignorial rights dependent on tlic 
custom of the district; such as tithes, mills, public-houses, the obligation to plough his 
land, to furnish him with teams, and to pay hearth-money, with other contributions, by 
way of commutation for ancient stipulated services. One species of grant for unculti¬ 
vated land, to be planted with vines, admitted formerly of much dispute. The tenant, 
holding his land as long as the first planted vines should continue to bear fruit, in 
order to prolong this term, was accustomed to triun layers from the original stocks, 
and, by metaphysical distinctions between identity and diversity, to plead that tlic first 
planted vines were not exhausted, claiming thus the inheritance in perpetuity. After 
various litigations and inconsistent decisions of the judges, it was finally detennined, that 
this species of grant sJiould convey a right to the possession for fifty years, unless the 
plantation itself should previously fail. 

721. The agru:ulturoFproducts (f Sjmiii include all those of the rest of Europe, and 
most of those of the West Indies ; besides all the grains, for the production of which 
some provinces are more celebrated than others, and most of them are known to produce 
the best wheat in Europe. Boswell of Balmuto, a Scottish landholder, when at Xeres 
de la Frontcira, in the winter of 1809, was shown, on the estate of Mr. Gordon, a very 
beautiful crop of turnips, with drills drawn in the mo-,t masterly style. The drills were by 
a ploughman of East Lothian, and therefore their accuracy was not to be wondered at but 
the turnips showed what the soil and climate W'ere capable of producing under judicious 
management. Other products are flax, hemp, esparto, palmetto (Cliainaj'rops humilis), 
madder, saffron, aloe, cork tree (Qiif-rcus A'uber) ; the kerracs grana, a species of coccus, 
whose body in the grub state yields a beautiful scarlet colour, and which forms its nidus 
on the shrub Qu^rcus coccifcra ; soda from the Salicdritia and other plants of the salt 
marshes ; honey from the forests ; dates (Phoe'nix dactylifera), coffee, almonds, filberts, 
figs. olives, grapes, peaches, prickly pears, carob 
beans (the locust trees of scripture, Ccratdnia 
siliqua), oranges, lemons, pomegranates, and 
other fruits. 

722. The esparto rush {Stlpa lenadsmna L.) 
grows wild on the plains, and is made into a 
variety of articles for common use. It is em¬ 
ployed for making ropes and cables, and is 
particulariy calculated for the latter purpose, 
as it swims on tlie water, and the cables formed 
of it are, consequently, not so liable to rub 
against the focks as those which are made of 
hemp. It is also woven into floorcloths and 
carpets, and made into baskets or panniers, for 
carrying produce to market, or manure to the 
fields. In Pliny’s time this plant was used by 
the poor for beds, by the shepherds for gar¬ 
ments, and by the fishermen for nets; but it is 
now superseded for tliese and various other ends 
by the hemp and flax. 

728. The pita, or aloe {A^oe soccotorlna, fig. 94. j, is an important plant in the hiis- 
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bandry of Spain. It*grows by tlie leaf, which it is only necessary to slip off, and lay 
on the ground with the br^ad end insert^ a little way in the soil: it makes excellent 
fences; and die fibres, separated from the mucilage, have been twisted into ropes, and 
woven into cloth. Bowles, the best Spanish writer on natural liistory, says, the mucilage 
might easily be maxle into brandy. The same plant is used as the boundary fence for 
villages in tlie East Indies, and is found a powerful obstacle to cavalry. 

724, The hina, or Indian fig (t^ictus Opfintia, Jig. 94. 6), is cultivated in the plains 
of Seville for its fruit, and also for raising the cochineal insect. It is either grown on 
rocky places or as hedges. 

• 725. The palmetto, or fan palm (Cliamni'rops hikmilis), grown near Seville. From 
the foot-stalks of the leaves, brushes and brooms of various kinds are formed both for 
home use and exportation. 

726. The pidato is grown, but not in large cfuantitics ; nor so good as in England. 
The Irish merchants of the sea-ports import them for themselves and friends. The 
Iwtatas, or sweet potato (Convolvulus Batatas), turnips, carrots, cabbages, broccoli, 
celery, onions, garlic, melons, pumpkins, cucumbers, &c., are grown in large quantities. 

727. Though the dive is grown to greater 

perfection in Spain than in Italy, yet the 
oil is the worst in Eurdl>^; because the 
growers are thirled, that is obliged to grind 
their fruit at certain fnills. To such mills 
(./'». ■*•'’•) olives of a district are 

obliged to be carried ; and, as they cannot all 
be ground alone, they arc put into heaps to 
wait their turn : these heaps heat and spml, 
and when crushed, produce only an acrid 
rancid oil. 

728. The vine is cultivated in every pro¬ 
vince of Spain, and chiefly in tliose of the 

east and south. The old sherry wine, Xeres seco, tlie sherry suck of Sliakspeare, is pro. 
duced in Valencia and Granada, and especially near Malaga. On the hills surrounding 
tliis city are upwards of seven tliousand vineyards, cultivated by the proprietors, or by 
petty tenants who pay Uieir rent monthly when in money, or during harvest when in 
kind. The first gathering of grapes commences in the month of June, and these are* 
dried in the sun, and fonn wliat arc known in Europe as Malaga raisins. A second 
crop is gathered in September, and a wine made from it resembling sherry ; and a third 
ill October and November, which furnishes the wine known on the Continent as Malaga, 
and in England as mountain. In Valencia the grapes fur raisins are steeped in boiling 
water, sharpened with a ley made from vine stems, and then exposed in tlie air, and sus¬ 
pended in die siin till they are sufiiciendy dry. 

729. The sugar-cajw (Sdccharum tjpeimrum) is cultivated to a considerable extent in 
Malaga and otlier places, and the ground is irrigated with tlie greatest care. The sugar 
produced resembles that of Cuba, and comes somewhat cheaper than it can be procured 
from die ^Vest India Islands. Sugar has been cultivated in Spain upwards of seven 
hundred years ; and Jacob is of opinion that capital only is wanted to push this branch 
of culture to a considerable extent. 

7;}0. The white muUterry is extensively grown for rearing the silkworm, especially 
in Murcia, Valencia, and Granada. The silk is manufactured 
into Stull's and ribands in Malaga. 

731. Of other fruits cuhivatedmKy he mcnXiomiA the fig, 
which is grown in most parts of Sjiain, and the fruit used as 
food, and dried fur exportation. The gum cistus (6'istus 
ladanifenis,/?". 96.) grows wild, and the gum which exudes 
from it is eaten by the common people. Tlie caper shrub 
grows wild, mid is cultivated «n some places. The orange 
and lemon arc abundant, and also the pomegranate. 

732. Other productions, such as colTee, cotton, cocoa, 
indigo, pimento, pepper, banana, plantain, &c., were culti¬ 
vated in Granada for many ages before the West Indies or 
America was discovered, and might be carried to such an 
extent as to supply the whole or greater part of Europe. 

733. T/ie rotations of common crops vaiy according to 
the soil and climate. In some parts of tlie fertile plains of 
Malaga, wheat and barley arc grown alternately without 
either fallow or manure. 'I'he common course of crops 
about Barcelona, according lo Townsend, is, I. wheat, wltich, being ripe in June, is 
immediately succeeded by 2. Indian corn, hemp, millet, cabbage, kidneybeans, or 
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lettuce. In the secoml year tiie smne crops are repeated ; and id tiie tliird, the place of 
wheat IK Hupplied by barley, bciins, or vetches. In this way sinvahiable crops are obtuineil 
ill three years. Wheat pniduces tenfold ; in rainy seasons (iftcen, and in some places 
os much as Kfty, for one. Near Cartliagena die course is wheat, barley, and fallow. For 
wheat they plough Uirice, and sow from the middle of November to the beginning of 
December; and in July they reap from ten to one hi!ndrcdlbr,one, as die season happens 
to be dry or humid. 'flie Huerta, or rich vale of Alicant, yields a perpetual suc¬ 
cession of crops. Barley is sown in September, and reaped in April ; succeeded by 
maize, reaped in September; and that by a mixed crop of esculents. Wheat is sown 
in November, and reaped in June; flax sown in September is pulled in May. In die 
vale of Valencia, wheat yields from twenty to forty fold ; barley from eighteen to twenty- 
four fold; oats from twenty to thirty fold; maize, one hundred fold; rice, forty fold. 

734. The live stock o/* the Sjfanish agrietdturist consists of oxen, asses, and mules, as 
beasts of labour; sometimes, ^so, horses arc used on the farm, but these are cliicfly 
reared fur the saddle and die army. During the reign of Pliilip II. an act was passo.l 
forbidding their use even in coaches. The horses of Andalusia ore celebrated : diey 
arc deep-chested, somewhat short-backed; rather heavy about the legs, but with a good 
shoulder. In general dieir appearance is magnificent when accoutred for the field. 
But for die last Half century their numbers have been diminishing. 'Die mules and 
asses arc largo, and carry heavy loads. 'The Siiiuiish cows arc an esteemed breed, re¬ 
sembling those of Devonshire. Tliey are used chiefly fur breeding, diere iaing little 
use made of cow's milk in most parts of Spain; they arc sometimes also put to die 
plough and cart. Goats arc common about must towns, and furnish die milk used in 
cookery. 

735. The sheep S/mn have long been celebrated. Pliny relates, diat in his time 
Spanish clothes were of an excellent texture, and much used in Home. For many 
centuries the wool has been transported to Flanders, fur the supply of the Flemish 
manufactories, and afterwards to England, since the same manufacture was introducetl 
there. Ily far the greater part of Spanish sheep arc migratory, and belong to wliat is called 
the nicsta or merino corporation ; but there are also stationary flocks belonging to 
private individuals in Andalusia, whose wool is of equal finenoss and value. 'Die carcass 
of the sheep in Spain is held in no estimation, and only used by the shepherds and }Hx>r. 

7.3& Die term mesla (equivalent to mesJm, Eng.) in general signifies a mixture of 
grain ; but in a restricted sense a union of flocks. This collection is formed by an 
association of proprietors of lands, and originated in the Umc of the plague in 1.350. 
The few persons who survived that dcstnictivti calamity, tiKik iiosscssion of the lands 
which iKid been vacated by the death of their former occupiers; united them witli tlieir 
own ; converted nearly the whole to pasturage ; and confined tlieir attention principally 
to the care and increase of their flocks. Metice, tlie immense pastures of Estremadura, 
Leon, and other protinct>s; and the prodigious quantity of uncultivated lands througliout 
tlie kingdom. Hence, also, the singular circumstance of many proprietors possessing 
extensive estates without any titles to them. 

737. The fiocks which form the mesta usually consist of about 10,000 sheep each. 
Every flock is under the care of a directing oflicer, fifty shepherds, and fifty dogs. Die 
whole flocks, composing tlie mesta, consist of alxiut five millions of sheep, and employ 
about 45 or 50,(XX) persons, and nearly as many dogs. Die flocks arc put in motion in the 
latter end of Apri^pr beginning of May, leaving the plains of Estramadura, Andalusia, 
Leon, and Old and Nerw Castile, where they usually winter, and they repair to tlie inouii- 
taiiis of the two latter provinces, and tliosc of Biscay, Navarre*, and Arragon. Die slicep, 
while feeding on the mountains, have occasionally administered to tliem small quantities 
of salt. It is laid upon flat stones, to which the flocks are driven, and pennittcsl to eat 
what quantity they please. During the days the salt is administered the sheep are not 
allowed to depasture on a calcareous soil, but arc moved to argillaceous lands, where 
they feed voraciously. (Townserui.) 

ItVt At the end of July the ewes are put to the rains, after separat'on has licsm made or those already 
with lamb. Six or seven rams arc ninsidercd sufficient for one hundred ewes 
TJi In Septembfr the sheep arc ochred, their tiarlcs and loins lieing rulilicd with rcit ochre, or nidille, 
dissolved in w.itcr. This pr.ictire is founded ii|)on an ancient custom, the reason of which Is not clearly 
asrertiiincd. Some suppose that the orlirc, uiiitinfi with the oleaginous matter of the ffeecc, forms a kind 
of varnish, which defends the animal from the inclemunry of the weather ; others think the iwnricrosity 
of this cairth prevents the wool growing too thirk and lung in the staple: but tlie more eligible opinion is, 
that the earth alaorbs the superabundant perstaration, which would nllienvisc render the wool both 
hanih and ooarse 

74a Towards the end of September the flocks recommenre their march. Descending from the moun. 
tains, they travel towards the warmer parts of the country, and again repair to the plains of Leon, Estre. 
madura, and Andalusia. The shcei) arc generally conducted to the same pastures they had grazed the 
preceding year, and where most of tlicin had been yeaiieil: there they are kept during the winter. 

741. I&teepshenrin^'commences in the beginning of May, and is performed while the 
idicop are on tlieir summer journey, in large buildings called est/vUcos, Diosc, which are 
placed upon the rood, arc capable of containing fmrty, fifty, and some sixty thousand shceii. 
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Tlicy are erected in various places; but the principal arc in the environs of Segovia, and 
the most celebrated is tiiat bf Iturviaca. The shearing is preceded by a pompous prepa* 
ration, conducted in due form, and the interval is considered a time of feasting and recre» 
ation. One hundred and twenty-five men are usually employed for shearing a thousand 
"wes, and two hundred for a thous^d wethers. Each sheep affords four kinds of wool, 
more or less fine according to the parts of the animal whence it is taken. The ewes pro¬ 
duce the finest fleeces, and tlie wethers the heaviest: three wetlicr fleeces ordinarily weigh 
on the average twenty-five pounds ; but it will take five ewe fl eccs to amount to the same 
weight. 

742. The journey which the Jloeks make in dicir pipcgrintulon is regulated by particu¬ 
lar laws, and immemorial customs. The sheep pass unmolested over the pastures be¬ 
longing to the villages and the commons whicli lie in their road, and have a right to feed 
on them. They are not, however, allowed to pass over cultivated lands; but the pro¬ 
prietors of such lands are obliged to leave fur them a path ninety varas, or about forty 
fbises (eighty-four yards), in breadth. When they traverse the commonable pastures, tliey 
seldom travel more tlian two leagues, or five and a half miles, a day; but when they walk 
in close order over the cultivated fields, often more than six varas, or nearly seventeen miles. 
The whole of their journey is usually an extent of one hundred and twenty, thirty, or forty 
leagues, which they perform in tliir^ or thirty-five days. 'Die price pffidf for depasturing 
the lands where they winter is equally regulated by usage, and is very low ; but it is not 
in the power of the landed proprietors to make die smallest advadee. 

743. The mesla has its jmrticular laws, and a tribunal before which are cited ail peir- 
sons who have any suit or difference with the proprietors. The public opinion in Spain 
has long been against tlie mesta, on account of the number of people it employs, the ex¬ 
tent of land it keeps uncultivated, die injury done to die pasture and cultivated lands of 
individuals, and the tyranny of die directors and shepherds. These have been grievances 
from time immemorial. Government, yielding to the pressing solicitations of die people, 
instituted a committee to enquire into them about the middle of the eighteenth century ; 
but it did no gootl, and it was not dll the revolution of 1810, diat the powers and pri¬ 
vileges of the mesta were greatly reduced. 

744. The implements of Spanisii agriculture are very simple. The common plough of 
Castile and most of the provinces 97 .) 
is supposed to be as old as the time of die 
Romans. It it thus described by Townsend : 

“ 'Ilie beam is about three feet long, curved, 
and tapered at one end, to receive an addi¬ 
tional beam of about five feet, fastened to it 
by three iron collars; the other end of the 
three-foot beam toiiclics the ground, and has 
a inordse to receive the share, the handle, 
and a wetlgc.” From diis description it is evident that the beam itself supplies the place 
of the sheath; die share has no fin, and instead of a mould-board, dicre are two wooden 
pins fastened near the heel of die share. As in diis plough the sliare, from tlie point to 
its insertion in the beam, is two feet six inches long, it is strengthened by a retch. Tiiat used 
near Malaga is descrilied by Jacob as ‘‘a cross, with die end of die perpendicular 
part shod widi iron. It penetrates about six inches into die soil, and is drawn by two 

qgHh with ropes fiisten- 
m to die horns. The 
plough of Valencia, on 
die eastern coast, we 
have already given 
12 .) as coming the 
nearest to that des^bed 
by Virgil. There are 
many wheels and other 
contrivances used tot 
raising water; the most 
genera], as well as the 
most primidve, is die 
noria (Jig, 98 ), or 
bucket wheel, intro¬ 
duced by the Moors, 
from which our chain 
pump is evidently de¬ 
rived. A vertical wheel 
over g well has a series of earthen jars, fastened U^ther by cords of esparto, 
which descend into the water and fill dicmselves; by the motion of die wheel they * 

I 4 • 
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rii« to d)t‘ surface, and then by Uie same motion empty tlienfselvcs into a trough, 
from which tiie water is conveyed by trenches into the difKircnt parts of the garden 
or field. The vertical wheel is put in motion by a horizontal one, whicli is turned by a 
cow.” (^Jacob’s Travels, 152.) The construction of dung-pits luts already been men¬ 
tioned, (710.) as introtluccd by the Moors, and tbe^practice of preserving tlie dung in 
that manner is still continued in Graiuida and Valencia. Threshing-doors are made in 
the fields, and paved with pebbles or otlier stones. 

745. Few ^ Ute operations of Spanish agriculture afford any thing cliaractcristic. No 
hay is made in Spain ( Townsend ); and so dry and brittle is the straw of the corn crops, 
that in the process of treading out, which is generally done by marcs and colts it is bro¬ 
ken to pieces. Tlie grain being separated, the straw is put in stacks, and preserved for 
litter, or mixed with barley as food for cattle. Irrigation is carefully perfonne<i, and is die 
only effectual mode of insuring a crop of grain, or any sort of herbaceous vegetable. On 
some farms on the Vega in Malaga, scarcely any attention is paid to stirring the soil, but 
by die very complete irrigadon which can be there given, die land yields fifty bushels pe.' 
acre. Where the soil is naturally light, situated in a warm climate, and not irrigated, it is 
remarkably free from weeds; bwause from the latter end of May, or die beginning of 
June, when the crop is harvested, dll October or November, they have no rain ; and the 
lieat of the suiivlUring that period destroys every plant, and lea^. i the soil like a fallow 
which only requires the seed furrow. In effect it gets no more; and Uius, under such cir¬ 
cumstances, one crop a year, after only one ploughing, may be raised for an cu '.1<^ period. 
—In the Asturias, after the women milk the sheep, they carry die milk liome in leather bags, 
shaking it all the way, dll by the time of their arrival butter is formed. {Townsend's 
Travels, i. 273.) 

746. The labouring matt of Sjmn adi^ts a custom which might be useful to the 
reapers and haymakers of Britain, in many situations. Tlie labour and heat of hay time 
and harvest excite great perspiration and consequent thirst, which it is often necessary 
to quench with sun-warmed water. To cool such water, the Spanish reaper puts it in 
a (lorous earthen pitcher (alcarraza), the surface of which being constantly moist with 
the transudation of the fluid, its evaporation cools the water widiin. 'Hie frequent appli¬ 
cation of wet cloths to a bottle or eardicn vessel, and exposure to the sun and wind, 
effects the same object, but with more trouble. 

747. The culture of forests is very little attended to in Spain. The be.st charcoal is 
made from heath, chiefly the J?rlca mediterranea, which grows to the <dze of a small tree, 
and of which there ore immense tTiTcts like forests. Tlie 
cork tree (Quercus .Viiber, fig. 99.) affords the most valuable 
products. Tlie bark is taken off for the first time when the 
tree is about fifteen years old; it soon grows again, and may 
1)0 rebarked three times, the bark improving every time, till 
die tree attains die age of thirty years. It is taken off in 
sheets or tables, much in the same way as oak or larch bark 
is taken from the standing trees in this country. After 
being detached, it is flattened by presenting the convex side 
to heat, or by pressure. In either case it is charred on both 
surfaces to close the transverse pores previously to its lieing 
sold. Tliis charring may be seen in bungs and taps; but 
not in corks, which, being cut in the long way of the wood, 
the cliarring is taken off in the rounding. 

7 48. The exertions that have been ntade for the imjrrovement 
(f the agriculture of Spam we have already noticed, and need 
only add, that if die late government h.ui maintained its 
power, and continued in the same spirit, perhaps every thing 
would liave been effected (hat could lie desired. Time, indeed, would have been requi¬ 
site ; but improvement once heartily commenced, the ratio of its increase is astonishing. 
But the French invasion of Spain, first under Bonaparte, acd again under die Bourlwas 
lias s|>oiIed every thing, and for the present almost annihilated hope. 

749. Tla agricultural arcvmstances of Portugal ha\ ■ so much in common with those 
of Spain, that they do not require separate consideration. Tlie two countries differ in 
the latter having a more limited cultivation, the sugar-cane, and most of the West 
India plants grown in Spain, requiring a wanner climate than that of I’ortugal. 'Hie 
vine and orange arc cultivated to great perfection; but common agriculture is neglected. 
Tlie breed of horses is inferior, and tlicre are few cows or sheep. Swine form the most 
abundant live stock, and fatten, in a half wild state, on the acorns of the numerous oak 
forests which cover the mountains. 
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Sect. X. Present State of jrlgricuUure in Eurojtean Turkej/. 

750. T/ie Turkish empire includes a variety of climates and countries, of most of which 
so little is correctly known, that weican give no satisfactory account of their agriculture. 
Asiatic Turkey is nearly three times die extent of the European part; but the latter is 
better cultivated and mure populous. “ European Turkey,” Tliomton observes, “ de¬ 
pends upon no foreign country for its subsistence. Tlic labour of its inhabitants produces, 
i|i an abundance unequalled in the other countries of Europe, all the alimentary produc¬ 
tions, animal and vegetable, whedier for use or enjoyment. The corn countries, in spite 
of the impolitic restrictions of die government, t>esides pouring plenty over the empire, 
secretly export their superduities to foreign countries. Tiicir agriculture, therefore, 
though neglected and discouraged, is still above their wants.” {Present State of Turkey, 
vol. i. p. 66*.) 

• 751. The climate and seasons cf European Turkey vary with die latitude and local 
circumstances of the different provinces, from die Morca, in lat. 37‘^ and surrounded by 
die Mediterranean sea, to Moldavia, between Hungary and Rus.sia, in lat. 48°. The 
surface is generally mountainous, witli plains and vmes; some rivers,^ the Danube in 
Wallachia, and numerous gulfs, bays, estuaries, and inlets of the Adriatic, the Archi¬ 
pelago, the Mediterranean, and the Black Seas. The soil is in general fertile, alluvial in some 
of the richest plains of Greece, as Thessaly; and calcareous in many parts of Wallachia 
and Moldavia. Tlicsc provinces produce excellent wheat and rich jiasturc-; while dwse 
of the south pnxluce maize, wheat, and rice. The vine is cultivated in most provinces; 
and there are extensive forests, especially in the north. Tlie live stock consists of die 
horse, ox, camel, sheep, and swine. ( Thornton .) 

7.52. Sonu; trails of the agriculture <f the Morea, the southernmost province of Euro|>ean 
Turkey, have been given by Dr. Pouqucville. Tlie climate holds the exact medium 
between the scorching heat of Egypt and the cold of more northern countries. The 
winter is short, but stormy; and the summer is hot, but tempered by breezes from the 
mountains or the sea. Tlie soil of die mountains is argillaceous; in some places inclin¬ 
ing to marl, and in others to peat or vegetable caitli; die richest parts are Arcadia and 
Argos. The plough consists of a sharp, a 
beam, and a handle (Jig. 100.); the share is 
shaped somewhat like the claw of an anchor, 
and die edges armed with iron. In some cases 
it has two wheels. It is drawn by one horse, by 
two asses, or by oxen or bulfaloes, according to 
the nature of the soil. Tlie corn grown is of 
excellent quality, though no attention is paid to selecting the .seed. Die rice of Argolis 
is held at Constantinople die next in excellence to that of Damietta. The vine is siic- 
cessitilly cultivated ; but at Corinth, “ situated in a most unwholesome atmosphere,” the 

culture of that sort wliich produces the raisins of Corinth is 
less attended to than formerly. Die olive trees (Cflea europai'a, 
g. 101.) are die finest in the world; the oil of Maiua is the 
best, and held in esteem at all the principal markets of Eu¬ 
rope. The white mulberry is extensively cultivated for die 
support of the silkworm. Elis yields the best silk. Die 
cotton is cultivated in fields, wliich are commonly divided by 
hedges of Nepal or Indian fig, which is eaten, but is here 
more vapid than in Egypt. 

753. The Jigs of the Morea “ are perhaps the most exi^uisite 
diat can be eaten.” The tree is cultivated with particular 
care, .and the practice of caprification adopted. They collect 
the litde figs which have fallen from the trees while very 
youltg, and which contain numbers of the eggs of the gnat 
insect (C^nips). Of these diey make chaplets, wliicli are 
suspended to the branches of die trees. Die gnats are soon 
hatched, and spread themselves over the whole tree. Die 
females, in order to provide a nidus for their eggs, pierce the 
fiuit with their sting, and then deposit diem. From this puncture a gummy liquor 
oozes; and after diis the figs are not only not liable to fall, but grow larger and finer 
tlian if diey had not undergone this operation. It is doubted by some modem physiolo¬ 
gists wlictlier this process is of any real use, it being now neglected in most fig countries 
where it was formerly performed. Some cdlegc that it is merely useful as fecundating 
the blossoms, which most people are aware are situateil inside of die fruit; others diat it 
promotes precocity, wbicli the puncture of an insect will do in any fruit, and jvhich any 
one may have obseived in the gooseberry, apple, or pear. 
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754. The alnwnd tree is very productive, llie onuige tribe abounds; and the pomegra¬ 
nates, peaches, apricots, grapes, &c., are of the iin^ flavour. The banana is cultivated in 
tile goldens, as are melons, dates, and many other fruits. Carobs (Oeratdnia), quinces, 
medlars, cherries, &c. arc wild in abundance. Bees are found in the hollows of trees; 
and their excellent white honey is exported. 

755. The oxen of the Morea »re low, aad have long<.w\iite tmr. The most fleshy do not 
weigh more ciian from SOO to 400 pounds. The cows give little milk, and are much injured 
by the jackals, who tear away their teats; and by large serpents, whioli are said to suck 
tlie milk. The sheep are small, and have large horns ; their wool is considered of tlie second 
quality of the wool of tlie East. Cheese is made from their ■ milk, and that of goats. 
'Hie horses of the Morea are of a breed between the Moravian and Tliracian : tlieir form 
is nut admired ; but they arc full of Are and courage ; and so vigorous, that they run 
with a firm and rapid step over the mountains witliout ever stumbling. The asses are 
miserable. 

«• 

7.1li The forests of the Morea produce the cork-troo; the kennes oak: the Qu^rcus /^'sculus, or Vclonia 
oak, the acorns of which are eaivii, and their cuiw usetl as oak-galls, in preparing black dye; the 
Bzarole, plane, larch, wild olive, sweet chestnut, manna ash; grains d’Avi^ioii (/(h&miius infecthrius 
I..), from the grains or seeds of which a line yellow dye is prepared j Lawshiiia indrmis, which Airiiishes 
a fine aurora ci^ou;, with which the women of the Kast dye their nails; turpentine tree, barren 
date trees, silk tree (Mimosa Jttiibrissin) with its beautiful tufts, pine Hr, and a variety of others Chest¬ 
nuts were at one period the temporary food of nearly the whole country: on Mount Pholoe, where the 
peasants arc halt savages, Hicy form the principal food for the whole year. A variety of p'Kots used in 
the arts and in pharmacy grow wild in the wastes, and there are venison and pmc in the w^vids, and 
fishes in the rivers, lakes, and the surrounding ocean The Morea, l>r Pouqueville concludes, is “ a fine 
country and though one dixs not find the golden age here renewed, yet, “ under a better order of 
things, It will produce abundantly every thing necessary to supply the wants of man.’’ [Trnveh, 
transl. by A. tlumiree, p, S!06.) 


757. S'lme notices of the agriculture of Thessaly and Albania have been given by Dr. 
Holland. The plain of Thes- 

/ x: trkci \ MM ii'tfnyi^ifTinliiT" v-i' 

saly 102. ) is an immense 4 

s-_^ I_I_a.__:*I_ 


tract of level country, with a fine 
alluvial soil, which tradition 
and external appearance concur 
in testifying, was once covered 
with wator. “ 'Die capahili- 
•ties,” Dr. Holland observes. 

“ are great throughout the 
whole of .this fine province; 
and it would not be easy to fix a limit to the amount and variety of produce which might 
be raised from its surface. In tlieir present state, the plains of 'Diessaly form one of Uie 
most productive districts of tlie Grecian peninsula, and their annual produce, in grain of 
diflerent kinds, cotton, silk, wool, rice, and tobacco, allows a very large amount of regular 
export from the provinces.” 'I’he cultivation is not deficient in skill or neatness. 'Dieir 
plough is of a primitive form ; and their carts ore small cars, some of them, as Dr. 
Clarke observes, simple enough {Jig. 103.) ; hotli are drawn by oxen or buflaloes. llie 
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wool of the sheep is motlcrately fine; the mulberry is 
grown in dwarf pollards; and the cotton in drills, well 
hoed. 'Die men are a stern-looking race, and the women well 
-j made, and not unlike the antique. “ The circumstances 
by which the amount of produce might be increased, arc 
■^"'chiefly, perhaps, of a more general nature, — a better form 
of government; greater security to private property; a 
more uniform distribution of tlic inhabitants; and tlie prevention of those monopolies 
in the export of grain, which have hitherto been exercised by the Turkish rulers of (lie 
country. {Travels, 2d. edit. p. 281.) 

758. The agriculture of Albania differs in no essential particular from that of'Diessaly. 
'Die common tenure on which land is let, is that of paying to the landlord half the 
produce. 'fhe vale of Deropuli is the most fertile and populous in Albania. Tlic 
tillage, generally speaking, is remarkable for its neatness. 'Die products are chiefly 
wheat, maize, tobacco, and rice. 'Die returns afford a considerable surplus for export¬ 
ation ; and the tobacco is esteemed the best in Albania. Large flocks of sheep feed on 
the declivity of the mountains, and afl'ord much coarse wool for die manufactures of tlie 
country. 


759. The agriculture ^ Moldavia and IVaUachia, two the most northerly provinces 
of European 'Dirkey, has been given by various authors, as Carra, Bauer, and Thornton. 
The climate of those provinces is very severe in winter. Spring begins in April; sum¬ 
mer in June ; and in July and August the days are excessively hot, and the nights cold. 
Heavy rains begin in September, and snows in November. 'Die surface is generally 
mountainous; but tlie valleys are dry and rich. 'Die usual grains are cultivated, and also 
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maize. Tliejr plough deep with idx oxen, and never employ manure. Tliey take a crop, 
and leave tlio huid to rcsij alternately. The com is trodden out by horses, and tlien 
liud up in pits. Flax aiid hemp are sown for local manufacture. Newly broken up 
lands are planted with cabbages, which grow to a great size. The vine is cultivated on 
the soutliern declivities of hills, and yie wine is said to equal that of Hungary. Ihe mul¬ 
berry is cultivated for the silkworm; and forests ore extensive on the mountains. TIic 
common fruit trees are abundant, and an excellent variety of apple, called tlie doiniasca, 
grows wild. The olive and fig are too delicate for the climate. 

^ 760. JhU the pasture lands are the most valuable parts of these provinces. The oxen are 
large and fleshy, and so numerous that they form a principal article of export to Russia, 
Poland, and Germany. Ihe buflfalo thrives better here than in most ports of Europe; 
and is valued for its strength and inilki. Hie sheep winter on the Danube, and pass Uie 
summer on the Carpatliian mountains; their mutton is excellent, and the annual export¬ 
ation of tlie wool into Gennany is very considerable. There are various breeds of 
llbrscs; they arc brought up in great numbers, for the Austrian and Prussian cavalry. 
Tliey arc well fonned, spirited, docile, and remarkable for tlie soundness of dicir hoofs. 
The carriage and draught horses ore small but active, and capable of resisting fatigue. 
'Hicy live in the open air in all seasons, though in winter they are often attacked by wolves. 
Domestic fowls and game abound, especially liares. Tlie honey and wiite kre of the finest 
quality. One author fCarra) Inentions a kind of green wax, which, being made into 
tapers, diffuses an excellent perfume when lighted. Many of the*cottages partake of the 
Swiss character, and are more 
picturesque than those of Hun¬ 
gary or llussia. 104 ) 

761. The jKMrest agriculture 
in Kurojtean Turkey is that of 
Uomelia, including the coun¬ 
try round ('onstantinople. The 
Mirfture is hilly, and the soil dry 
and stony, chiefly in }Kisture or 
waste. “ The cajiitid of tJie 
empire,” Ihoraton observes, 

“ as the soil in its immediate 
vicinity is barren and ungrateful, 
receives from tlie neighbouring 
villages, and from the siir-‘ 

rounding coasts of both the seas which it commands, all the culinary herlis and fruits of 
excellent flavour, which the most fastidious appetites cun leqiiire; and from the Asiatic 
coasts of the Black Sea, all materials necessary for fuel, or for tlie construction of ships 
and houses.” 



Chap. V. 

Modern Ilislory and present Slate of Agriculture vt the British Isles. 

762. Having, in the preceding chapter, brought down the history of British 
agriculture to the revolution, we shall resume it at that period, and continue our view to 
the present time. As this period may be considered the most interesting of the whole 
scries, we shall, for the sake of distinctness, arrange the matter under the separate sec¬ 
tions of the political, professional, and literary history of agriculture in Britain, and sub¬ 
mit a seji.arate view of the process and present state of agriculture in Ireland. 

Skct. I. Political lILslory of Agriculture in Britain, from the Bevdution in 1668 to 

the present Time, 

76.4. That the agrieiillure and general jnrosperity of this country toere greatly beneJUeil hy 
the revolution is an undisputed point. That prosperity, as far as respects agriculture, has 
bt*on ascribed to the corn-laws then promulgated. “ In 1670," a masterly writer on the 
subject remarks, “ exportation was permitted, whatever the price might be; and im¬ 
portation was virtually prohibited, by a duty 16s. per quarter, when wheat did not 
exceed 53s. 4d. ; of 8s. whcij above that, and not exceeding 80s.; and when above 80s. 
the dut^ of 5s. 4d., imposed by the act of 1663, continued to be payable. Still, how¬ 
ever, ns there was a duty payalde on exportation ; and as imjKirtation, from some defect 
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ill tlie Jaw respocling tlie inotU: of ascertaining the prices at whicli tJie different duties 
were exigible, still continued at the low duty, the system by which eximrtation w^ 
encouraged, and importation in ordinary cases prohibit^, was not completely established 
till 1688 and 1700. In tlie former of tliese years, a bounty of 5s. a quarter was given on 
exportation, when the price of wheat did not cxceel48s., and in the latter tlie duties 
on exportation were whoHy repealed. Under these laws, not only ivas file excess ot 
ex}K>rts very considerable, but the prices of grain, down to 1765, were much lower 
than during an equal number of years preceding 1688. 'Ihis is not the phice to enqnire 
how far tliese laws had iui iiiHuence in producing tliis phenomenon; but the tacts 
themselves are indisputable. Yet the mere circumstance of large exportations of grain 
docs by no means prove die prosperity of agriculture ; far less is its oheaimess in the 
liuinc markets any evidence of the comtbrtable subsistence of the lower orders. Corn 
seems to have been raised in such abundance, not merely because the market was ex¬ 
tended by means of the bounty, but because tliere was little demand for other products 
of tlie soil, which have, since that time, witlidrawn a large portion of the best arabte 
land from the growth of com. And the price was low, because neither the number nor 
wealth of the consumers had increased in a proportion corresponding to the supply. 
Before tlie accession of his present majesty, the number of acts for enclosure was only 
tw'O hundred and forty-four; u clear proof tliat agricultural iiiiprovcmenls proceeded 
much more slowly thap they have done since. And it cannot be disputed, that, owing 
to tlie imperfect culture of that period, when ameliorating crops did not cntei largely 
into the courses of management, any given extent of land did not produce so much coni 
as under tlie improved rotations of modern husbandry.’’ 

764. Tke erporlatwn of wool was prohibited in 1647, in 1660, and in 1668 ; and the 
prohibition strictly enforcctl by subsequent statutes. The ctl'ect of this on its price, 
and the state of the wool trade, from tlie earliest period to the middle of last century, 
are distinctly exhibited by the learned and laborious author of Memoirs on irool, 
printed in 1747. 

7fi5 In 1765 lAr rorn-laies established in the end ttf the seventeenth century hefpin to be repealed, and ex- 
IMirtation was prohibited, and im|X)rtatioii pcrmitteil without p.<yment of duties, by annual arts, during 
the seven subsequent years " A new system was is.t.vhlished in 1774, allowing importation when the pnec 
of wheat was at or alKive-l8s pcrqu.irter, at the low duty of (id. ExporUtion was prohibited when the 
price was Hs ; and below that the former bounty ofjier quarU'r rontinued to be jiayable.” 

7(it>. By an act passed in 17i>l, the bounty on exportation, when the price was under 44«. per quarter, 
.s'Ctnainea unaltered : but “ c\is,rtation was jiermitted till the price was 4 im Iraiiortatioii was vutually 
prohibited by high duties when the price w.as below SOs .; and jicnnitted, on payment of a duty of 6d., 
when at or above ahs." 

Ti>7 In IHOt, “ the corn-laws were altered for the third time, and the Imuiity on ex|x>Ttatioii was paid 
till the price of wheat was 4Ss per quarter, and at 54s. ex|Kirtation was prohihiUst. 'I'tie high duty of 
1'4 .t. 3d was payable on iin[xirtatiun till the price was 63s.; alHive (>js and under litis, a duty of ‘I, IW.; 
and above 66s. the low duty of 6d. Hy an act in 1805, importation into any part of Jlritain is to he regu. 
Uted by the aggregate average price of the twelve maritime districts of England. Importation was 
never stopped under the law of IWH, till February 1815. 

7^ During the twenty-two years preceding IHIl, about sixty millions of pounds sterling have been 
(laid for foreign grain. “ In bad seasons the prices have been enhanced to a most alarming degrixi, not- 
witli.standing large bounties have bivii fiaid on iin|H>rt.'ition. I'hc average price of every successive |>criud 
often years, ftorn 17i>5 to 1814, has risen considerably and since 17‘J5, the price has been seldom less 
than double the average of the first sixty years of the last century.” 

769. The corn-laws since 1814 have undergone a change in almost every session of 
parliament. According to the corn act of 1828, foreign com is adim'tted at 52r. {ler 
imperial quarter for a duty of 34.». M, per quarter, and from 52r. to 7:i.s. at a graduated 
scale of duties, being admitted at tlie latter price at 1 s. per quarter. Barley at 24s. is 
admitted on a duty of 2hs. lOd. per quarter, and from 24s. to 4 lx. on a graduated scale of 
duties; so that at the latter price it is admitted at 1 s. per quarter. Outs arc admitted at 
18,». per quarter, at a duty of 19i. 9d. per quarter, and from 18». to 3lx. on a graduated 
scale of duties ; so that at tlie latter price the duty is lx. per quarter. In like niiiimer 
rye, peas, and beans, wiien at 29x. are admitted at 25x. 9d. per quarter, and when at 
46x. at lx. (Quar. Jour, of jigricullure, vol. i. p. 228.) 

770. Agriculture in Scotland was at low ebb at the period of the revolution. “ The 
calamity of that evil had so opprcs,scd the tenantry of Scotland, that many farms re¬ 
mained unoccupied. Proprietors were then as cage in searching after tenants who were 
able to stock and cultivate the ground, as fanners were assiduous in seeking after farms 
previously to the late genend peace. Improvements began to lie miule soon after the union, 
especially by some gentlemen of East Lotliian, and by the efforts of the Agricultural 
S^iety of Scotland, established in 1723. It was now found beneficial Ui grant long 
leases, which were found greatly to increase the skill and industry of the tenants, by 
rendering tliem secure of enjoying the Ixmefit of their improvements. A great stimulus 
was abio given to tarmers by the money circulated during the rebellion of 1745, which 
raised prices, and increased the tenants’ capital sbick.” 

771. A desire to improve tke roaels (f Scotland now began to manifest itself aiqong tlie 
proprietoi-s. Ihe first act of parliament for collecting tolls on the highways in Scotland, 
was passed in 1750, for repairing the, road from Diinglass.bridgc to Haddington. In 



flooKl. AGRICULTURE IN THE BRITISH ISLES. 135 

ten years after, severaf acts followed for the counties of Edinburgh and Lanark, and for 
making the roads between "Edinburgh and Glasgow. The benefit which agriculture has 
derived from good roods it would not be easy to estimate. The want of them was one 
great cause of die slow progress of die art in former times. At present, all the improve¬ 
ments introduced by M<Adain in^die construction and preservation of the roads of 
England, are spreading wkh oijual rapidity and good effect in Scotland. 

773. The reUucing of the rigour tf eiilaili, mtd abrogating thefeudal e^stem, greatly bene¬ 
fited die agriculture of Scotland. The first was effected by an act in 1770, which re¬ 
laxed the rigour of strict entails, and extended the powers of proprieton;, in so far as 
regards the improvement of tlieir estates, and die granting ol leases. 

773. Jiut tiie general progress if agriculture in lintain, from die revolution to Ute 
middle of the eighteenth century, was by no means so ronsidcralde as from the great 
exportation of corn we should be led to imagine. “ Hie gradual advance in the price of 
land produce, soon after die year 1760, occasioned by the increase of population, and 
elf wealdi derived from manufactures and commerce, has given a more (lowerful sdinulus 
to rural industry, augmented agricultural capital in a greater degree, and called forth 
a more skilful and enterprising race of cultivators, tlian all the laws for regulating the 
corn trade could ever have effected. Most of the inventions for increasing produce and 
economising labour have either been introduced, or improved and greatly extended, since 
diat time; and by means of both, the free suqilus has been vastly increased for the supply 
of the general consumption. The passing of more than three diousand bills of enclosure, 
in the late reign, is a proof how much more rapidly the cultivation of new land has 
proceeded than in the fonner ]>criod : and the garden-like appearance of die countrj’, as 
well as the striking inijirovemcnt in die condidon of all classes of the rural populadon, 
disjilay, in the most decided manner, the skill and the success with which this great 
branch of national industry is now followed throughout the greater part of Britain.” 

774. Since the conclusion of Ike American wir in 1783, “ improvement has pro¬ 
ceeded with singular rapidity in every district; and while the rental rolls of proprietors 
have been doubled, tripled, arid quadrupled, die condition of the tenantry, and of the 
lower ranks, lias been ameliorated almost in a proportional degree.” (Ed. Ency. art. 
Agr.) 

775. Since the period of 1815, agriculture has sustained a sei'cre shock from die fall of 
prices, occasioned by the lessened circulation of currency, the necessary preliminary to a 
return to a currency of the precious metals. In this sliock many hundreds of fanners lust* 
all their capital, and were obliged to become operatives to utlicrs ; while some, more for¬ 
tunate, contrived to retain as much of die wreck of their property as enabled them to 
emigrate to other countries. Clegliorn, whose pamplilet on the depressed state of agri¬ 
culture was lionoiired with Uie prize of the Highland Society of Scotland, thinks this loss 
cannot have been less than one year’s rental of the wluilc island. “ 'Hie replies sent to 
die circular letter of the Board of Agriculture, regarding die agricultural state of die 
kingdom, in February, March, and April, 1816, furnish a body of evidence which cannot 
be controverted, and exhibit a picture of widely spread ruin among the agricultural 
classes, and of distress among all tliat immediately depend upon diem, to which diere is 
probably no parallel.” (See Cleghorn on the Depressed Slate of Agriculture, 1822.) After 
upw ards of fourteen years’ severe sulFering, both by landlords and tenants, tilings have now 
assiinicd a more stationary condition. Bents have been greatly loweretl every where in 
Jvroportion to the fall of prii'es and the rise of parochial burdens, and both farmers and 
landlords arc beginning gradually to recover themselves. 

Sect. II. Prfessional History of Agriculture, from the Revolution to the 

present Time. 

776. In England, from (he restoration to the middle of the eighteenth century, very litde 
iinproveiiicnt took place, either in the cultivation of the soil, or in the management of 
live stock. Even clover and tarnips (the great support of the present improw^ system 
of agriculture) were confined to a few oistricts, and at the close of this period were scarcely 
cultivated at tdl by common farmers in die northern parts of the island. From the Whole 
Art f Itusbanrlry, published by Mortimer in 1706, a work of considerable merit, it docs 
not appear that any improvement was made on his practices till near the end of lost cen¬ 
tury. In diose districts where clover and rye-grass were rultivated, they were cut green, 
and used for soiling as at present. Turnips were sown broadcast, bond-hoed, and used for 
feeding sheep and cattle, as they were used in Houghton’s time, and are sdll in most 
districts of England. 

777. In the beginning of the eighteenth century, a considenilile improvement in the process 
of culture was introduced by Jediro Tull, a cultivator of Berki^ire, who began to drill 
wheat and other crops about tRe year 1701, and whose Horse-hoeing Ifusbandry was pub¬ 
lished in 1731. “In giving a short account of tlie innovations of this eccentric writer, it is 
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not meant to enter into any discussion of tlicir merits. It will no! detract much ftoni his 
reputation to admit, that, like most otlier men who leave the beaten path, he was some- 
timei; misled by inexperience, and sometimes deceived by a too sanguine imagination. 
Had Tull confined his re^Mnmendarion of drill husbandry to leguminous and bulbous> 
rooted plants generally, arid to the cereal gramina o^ly in particular circumstances; and 
had he, without puzzling himself about tlie food of plants, been contented witli pointing 
out die great advantage of pulverising die soil in most cases, and extirpating wcetls in every 
case, he would certainly have deserved a liigh rank, among the bcnefiictors of his country. 
A knowledge of liis doctrines and practice, however, will serve as a necessary introduction 
to the present approved modes of culture.” 

778. TWt’z theory is promiittiated dlih great confidence; and in the controversy which he thought 
proper to maintain iii support of it, he scrupled nut to employ ridicule as well as reasoning liesides the 
Roman writers tie Re Rutitca, Virgii in particular, whom he treats with high dibtlaiu; he is almost equaily 
severe on llr. Woodward, Bradley, and other writers of his own time. 

779. TWf begin* by ghotoing that the roots qf plants eitetided much farther than is commonly briieved; 
and then proceeds to enquire into the nature of their food. After examining several hyjiuthcses, he c.e- 
rides this to be fine particles of earth. The chietj and almost the only use of dung, he thinks, is to divide 
the earth; to dissolve the “ terrestrial matter which affbrds nutriment to the mouths of vcgetnblo roots 
and this ran be done more ronqilctcly by tillage. It is tJiereforc necessary, not only to pulverise the .soil 
by rriieatcd ploughings before it be scctlo^l but, as it becomes gradually more and more compressed after, 
wards, recourse imiit be had to tillage ox"1mri,i-Jtoi'tng, while tlic p’.mts aie growing; which also destroys 
the weeds that would deprive the plants of their iiounshmciit 

780. The leading feature tf TuU's husbandry, is his pr.u.-tirc of laying the land into narrow riilges of 
file or SIX feet, and upon ihc middle of tlicse drilling one, two, or three rows } distant * -im one aiiutlier 
about seven inches, when there were three; and ten inches, when only two The distmce >f tho plants 
on one ridge ftom those on the contiguous one, he called an interval; the distance between the rows on 
the same ridge a space, or partition; the tunner was stirred rejieatcilly by the hursc-hoe, and tlie latter l>y 
the hand-hoc. 

781. The etlraordinary attention Tail gave to his mode if culture is, perhaps, without a parallel “ I 
fonnerly was at much pains,” he says, and at some cliarge, in iinprnving my drills, for planting the rows 
at very iic.'ir distaiires -, and had brought them to such {icrfectiun, tliat one horse would tlr,iw a dull witli 
eleven shares, making the rows at three indies and a n.ilf distant from one another; and, at the same 
time, sow in them three very difibrcnt sorts of seeds, which did not mix; and these too at difiorent depths 
At the barley rows were seven inches .asunder, the barley lay four inclics deep. A little uiorc than thiee 
iiirhes above that, in tlie same channels, was clover; lietwixt every two of these rows, w.is a row of saint- 
foin, eovored half an inch deep. I had a good crop of barley the first year; tlie next year two crops of 
bro^ clover, wliere that was sown; and where hop clover was sown, a imxcd crop of tliat and saiuUmii ^ 
but I am since, by i \p' ii i.ce, so fully convinced of the lolly of tliese, or any other inixcil cru|)S, and mure 
especially of n.irinw •.(uces, that I have demolished these mstruincnts (m tlieir lull perfci'tion) .is a v.iiii 
curiosity, the drift and use of them being contrary to the true priuciples and practice of horsr-hueing." 
Gforse-hortug Husbandry, p. 6J London, 17<£1.) 

r 782. /« the cull lire o/whiat he Ix-gaii with ridges six feet bro.-ul, or eleven on a breadth of sixty-six fw-t; 
but on this he afterw..rds had fourteen ridges. After trying diftbreut numbers of rows on a ridge, he at 
last preferred two, witli an intervening space of about ten inches He allowed only three iM>eks of seed for 
an acre 'I'hc hrst hoeing was |x.Tfunut<dl)y turning a furrow from the row, os soon as the |>liint had put 
forth four or five leaves; <o that it was dune before, or at the lieginniiig of, winter. The next hoeing w.-is 
in spring, hy which the earth was rc>tumed to the plants. The subsnjucnt operations depended upon the 
circumstances and rundition of the land, and the stale of the weather. The next year’s crop of wheat 
was sown upon the intervals wliich hail been unoccupied the former year; but this lie docs not seem to 
think was a matter of much consequence. “ My field,” he observes, “ whereon is now the thirteenth crn|i 
of wheat, has shown that the rows may successfully stand u]>on any part of the otouuiL The ridges 
of this held were, for the twelfth crirp, changed ftora six feet to four feet six inches. In order for this al¬ 
teration, the ridges were ploughed down, and then the next ridges were laid out the s-ainc way os the 
former, but one foot six inelies narrower, and the double rows drilled on their tops; whereby, of eoiise- 
queiice, there must be some rows standing on every^rt of the ground, Ixith on tlie former {Mirtitiuns, and 
on every part of the iutervals. Notwithstanding this, there was no manner of difl’eronee in the goodness 
of the rows; and the whole field was in every [lart of it equal, and the best, I believe, that ever grew 
on it It is now the thirteenth crop, likely to be good, though the land was not ploughed cross ways.” 
(Ibid., p. 424.) 

783. According to TuU, a rotation of crops of d^ercnt species was altogether unnecessary'} 
and he labours hard to prove, against Dr. WoMward, that the advantages of such a change, 
under his plan of tillage, were quite chitnericai; though he seems to admit the benefit of 
a change of the seed itself. But the best method of determining the question would have 
been, to have stated tlie amount of his crops per acre, and Uic quality of the grain, instead 
of resting the superiority of his management on the alleged saving of expense, when com¬ 
pared with the common broadcast husbandry. 

784. On the culture of the turnip, both his principles and his practice are much more correct The ridges 
were of the same bn^th as for wheat; but only one row was dritibd on each. His management, while 
the cr>v was growing, differs very little from the present uracticc. When drilled on the level, it ii impos¬ 
sible, be observes, to hoe-plough them so well as when tl..‘y arc planted upon ridges. But the sc^ was 
deposited at difibrent d^hs, the half about four inches deep, and the other half exactly over that, at the 
depth of half an Inch. ^ Thus planted, let the weather be never so dry, the deepest seed will conui up; 
but if U raineth inw^latcly after planting, the shallow will come up first We also moke it come up at 
four times, by uilxiiw Our seed, half new and half old, the new Coming up a day quicker than tho old. 
These four cominM up give it so many chances for escaping the fly; it being often seen that the seed 
sown over night will be destroyed by the fiy, when that sown the next moniing will escape, and trice tertSt 
or you may hoe-plough them when the fiy is like to devour them; this will bury the greatest part of those 
enemies } or else you may drill m another row without new ploughing the land.** 

785. Drilling, and horse and hand hoeing, seem to have been in use before tlie publi¬ 
cation of Tull’s book. ** Hoeing,” he says, “ may lie iliviHed into deep, which is our 
horsc-hocing; and riiallow, which is the EnglLsli liand-lfocing; and also the slialluw 
liono-hoeiiig used in some places betwixt low.s, where tlie intervals are very narrow, os 
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sixteen or cigiiteen incVes. Tliis is but an imitation of the hand-hoe, or a succcdanotim 
to it, and can neither supply the use of dung, nor of fallow, and may be properly called 
scratdi-bo«ng.” But iii Ills mode of funning ridges, liis practice seems to liave been 
original; his implements display much ingenuity ; a^ -bis clium to the title of father of 
the present taorse-lioeiiig husbandry qf Great Britain seems in^putable. A translation of 
Tull’s book was undertaken at one and tlie same time in France, by ttiree ditfercnt ]>er- 
sons of consideration, witlioiit the privity of each other. Two of them afterwards put 
their papers into the hands of the third, if. Du Hnmel du Moneeau, of tlie Itoyal Academy 
of Sciences, at Paris, who published a treatise on husbandry, on the principles of Tull, 
a few years after. But Tull seems to liave had very few folh.wers in England for more 
tlian thirty years. The present method of drilling abd horse-hoeing turnips was nut 
introduced into Nortliumberland till about the year 1780 {Nurllmm. Survey, p. 100.); 
and it was tlicn borrowed from Scotland, tlie farmers of which had the merit of first 
adopting Tull’s management in the culture of this root, and improving on it, about 
1^60, and from them it lias since made its way, but slowly, in tlie soutlicrn part of the 
island. Tull*was bom in Oxfordsliirc, was bred a barrister, and made the tour of 
Europe. He commenced his experiments on his own estate, but being unsuccessful, was 
obliged to sell it. He afterwards took a fami in Brnkshire, where he renewed his oper¬ 
ations. He published his book in 17.'ll, and died in 1740, leaving ^sdn, an officer in 
the army, who ruined himself by projects, and died in tlie Fleet prison in London in 17G4. 

786. In the live stuck of liritish aurkulture, very tittle improvement had been nutde pa>- 
viuusly to tlie middle of the eighteenth century, or later. About Uiis time, the best bi cod 
of cattle and sheep were about Doncaster, in Yorkshire, and in Leicestershire, and the 
first grand and successful cllbrt to improve them was made by Hubert Bakewell, of 
Dishley, in the latter county. Bakewell was Iiurii about 17‘25 or 26; and soon after 
arriving at tlie years of maturity, took an interest in improving the breed of sheep. His 
father was a farmer, and died in 1760 ; but tlie sun had taken an active management of 
the farm for many years before that time, having began, about the year 175.5, tliat course 
of experiments which terminated in the important improvements for which his name is 
celebrated. {Hunt's Agricultural Memuirs, p. 85; Fleming's Farmer s Journal, August, 
1H28, p. 319.) 

787. Jly Bakewell's skilful selection at first, and constant care afterwards, to breed from 
the best animals, without any regard to their consanguinity, he at last obtained a variety 
of sheep, which, for early maturity, and tlie property of returning a great produce of* 
mutton for tlie fixid they consume, as well as for the small proportion which the weight 
of the offiil bears to that of the four quarters, are altogetlicr unequalled either in this or 
any otlicr country. The Dishley or New Leicester sheep, and their crosses, are now 
spread over tlie principal corn districts of Britain ; and from their quiet domesticated 
habits, are probably still the most profitable of all the varieties of sheep, on farms where 
the rearing and fattening of live stock arc combined with the best courses of tillage 
crops. 

788. The practice of Bakewell and his followers furnishes an instance of the benefits 
of a division of labour, in a department of business where it was little to b^ expected. 
Tlieir male stock was let out every year to breeders from alt parts of England ; and thus, 
by judiciously crossing the old races, all the valuable properties of tlie Dishley variety 
dcsccndcil, after three or four generations, to their posterity. By no other means could 
this new breed have spread so rapidly, nor have been made to accommodate itself so easily 
to a change of climate and jiasture. Another recommendation of lliis plan was, that tlie 
rarn-hircr had a clioicc among a number of males, of somewhat difierent properties, and 
in a more or less advanced stage of improvement; from w'hich it was Ids business to select 
such as suited his particular object. These were reared by experienced men, who gave 
tlicir principal attention to tliis branch alone; and liaving the best females as well as males, 
they were able to furnish tlie necessary supply of young males in the greatest variety, 
to those farmers whose time was occupied with other pursuits. The prices at which 
Bokewell’s rams were hired apfiear enonnous.In 1789, he received twelve hundrcii 
guineas for the hire of tlirce brought at one birth; two thousand for seven; and, for bis 
whole letting, at least three thousand guineas. {Encyc. Brit. art. Agr.) 

789. Messrs. Matthew and George Cullry corricil the improTcmeilis of Bakew^t Into Durham and 
Northumberland, and pcrixituatcd them in the north of England and aouth orSoaMnd. Meurs CuUcy 
were pupils of Mr. lismcwcU In 1762 and INtS, and Mr. George Culler soon Meame Mr. BalccwcU's 
confldential flrlcnd, and was always consider^ bis favourite disciple. After practising their improve, 
menb for a number of years In the county of Durham, they removed, in 1767, to Fenton term, near 
Wooler, In Northumberland, contsdniiig upwards of 1100 acres At this time, the sheep flocks Uiat 
were kept on the aralilc and grasing districts of Ncrthumbcrland were a large, slow.fcedlng,long-woollcd 
kind: and a mlxcil breed, between those long-woolted sheep and the Cheviot. These breriis were rarely 
g»>t fattened before three years old; but the improved Lelccstors (which were Introduced by Messrs. 
CuU^) were toM fat at little more than a year old; ami though they met vrtth much opposithm at teeir 
first introduction, there Is now scaircely a flock to be found that has not been improved by them. Their 
breed of'short-horned, or Teeswater, cattle, was also a great acquisition to the district; and the breed pf 
draught horses was considerably Im^ved by their intMucing a stallion of Mr. Bakewell’s. They were 
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always amongst the first to adopt and make experiments of any new mode of culture^ new implements of 
husbandry, or new varieties of grain; and they practised draining, irrigation, fencing, and other improve¬ 
ments, on the must correct principles. Their great attention to mmufta;, unremitting industry, and supe. 
ripr cultivation, not only raised a ^Irit of exertion and emulation in the surrounding neimibourhopd, 
but gained them such celebrity as fltst-rate breeders and agriculturists, that they had pupils from various 
parts of the island, with whom/4^sy received considerable premiuiils, besides being amMVjpaid for their 
board and Instruction. To all tl&e hcquircmeiHs, they addedfstrlct .economy i the oonseqKdtcc of which 
was a great accumulation of wcolthi whlph they applied (as occasions olfqrcd) jmereasing tjieir farming 
concerns; and this to such an extent, that for several years they occupieil farms to Uic amognt of about 
bOUhi. a year. The large capita] which such extenstvd concerns required, appUeil with so nmch attention 
and jud^ent, could not fail of prdducing the most lucrative effects. The result ia» that, from a small original 
capital, their respective families are now enjoying landed pre^rty to the amount of nearly 40(K)f. a year 
each (besides a very large sum invested in farming), the wen merited reward of .unremitting industiy 
and extensive agricultural knowledge. In 1786, Mr. George CuUcy published his Oiai'ritatiam on Live 
Slock, which was the first treatise on tto subject that attempted to aescribo the domesticated animals .of 
Uritain, and the principles by which tn% may be improved. The great merits of this work are evinced 
by the number of editions it has gone through. In 1793, Mr. G. CuUey, in conjunetton with Mr. Bailey 
of Chilli ngham, drew up the Agrtcultural Repot Is ybi- Durham and Northumberland, and in 181.1 he 
died at Fowberry Tower, the seat of hia son, in the 79th year of bis age. {Farmer’s Mag, voL xW. p, B74) 

Ig 

790. Merino sheep were first brought into England in 1788, when His fr^esty procureti 
a small flock by way of Portugal. In 1791, anotlier flock was imjiorted ffom Spain. In 
1804, when His Majesty’s annual sales commenced, tiiis race began to attract much notice. 
Dr. Parry, of B^th, has crossed IBS Rycland, or Ilorcfordsh'.'.e sheep, with the merinos, 
and brought the wool of the fourtli generation to a degree of fliieness not excelled by that 
of the pure merino itself; while the carcass, in which is the great defect I'f the merinos, 
has been much improved.^ Lord Somerville, and many other gentlemen, have .lone them¬ 
selves • much honour by their attention to tiu». race; but it docs not appear fliat tlie 
climate of Britain, the rent of land, and the love of good mutton, admit of substituting 
it for others of native origin. (Encyc. Btil. art. .c/gr.) 

791. The agriculture Scotland, as we have seen, was in a very depressed state at 
the revolution, from political circumstances. It was not less so in point of professional 
knowledge. Lord Kaimes, tliat excellent judge of mankind and sound agriculturist, 
declares, in strong terms, that the tenantry of Scotland, at the end of the seventeenth and 
beginning of the eigbtceudi century, were so benumbed with oppression or poverty, that 
the most able instructor in husbandry would have made nothing of them. Fletcher of 
Saltoun, who lived in ilie best part of Scotland, and in tfic end of the seventeenth century, 
describes their situation as truly deplorable. 

793. John Cockburn, Ormiston, East Lothian, a y/irited individual, who rose at this 

' time, and to whom the agriculture of Scotland is much indebted, deserves to be men¬ 
tioned. He was born in 1685, find succeeded to tlie family estate of Ormiston in 1714. 
He saw that internal iinjirovement could only be cflcctc& by forming and extending a 
middle rank of society, and increasing tlicir prosperity. In fact, as an able writer, Brown, 
tlie founder of Uie Farmer's Magaane, has remarked, “ the middling ranks arc tlie 
Strength and support of every nation.” In former times, what we now call middling 
classes were not known, or at least little known in Scotland, where tiic feudal system 
reigned longer tlian in England. After trade was introduced, and agriculture improved, 
the feudal system was necessarily overturned; and proprietors, like other men, began to 
he estimated according to their respective merits, without receiving support from the ad¬ 
ventitious circumstances under which they were placed. 

798. In nZSf a number of landholders, at the instigation of Mr. Cockburn, formed 
themselves into a Society of Improvers in the knowledge of Agricxdture in Scotland- Tlie 
Earl of Stair, one of their most wtive members, is said to luve been the fint who culti¬ 
vated turnips in that country. Tills society exerted itself in a very laudable m.inner, 
and apparently with con.siderable success, in introducing#|dtlvated Javbagc and tuniips, 
as well as in improving on the fonner methotls of culture: but there is reason to 
believe, tliat the influence of the example of its members did not extend to tlic roiiinion 
tenantry-, who are always unwilling to adopt the practices of those who are placed in a 
higher rank, and supposed to cultivate land for pleasure, rattier titan profit. Though 
this society, the earliest in the united kingdom, soon counted upwards of three hundred 
members, it existed little more than twenty years. Maxfkell delivei^ed lectures on agri¬ 
culture for one or two sessions at Edinburgh, '-hich, from the 8[>cdraens he has iclt, 
ought to have been encouraged. 

794. Vrain^jS^ndotingtiktMmerfidtouing; sowing fax, hemp, rafie, turnip, and grass 
seeds ; plantio^^cl^^Swes i/ter and potatoes with ^e plough, in fields of great extent, ito 

■ practices whiw aWady introduced: and, acconling to the general opinion, more corn 
was new grown srhere it was never known to grow before, than, perhaps, a sixth all that 
the'!|^fl|^m uaefl to woi^uce at any former period. It is sipguiw that thougit the prac¬ 
tice of summar'fli^binng seems ;o have prevailed in England since the time of the 
Romans, yet it wax hi^ected in Scotland till about the beginning of tlief^^ghteenth 
century, when i% was first practiseefby John Walker, tenant,at &ah«ton, in Eakt &>thiaii. 
The late Lord Milton considered this improvement of so much importfinCe, tlutl lie was 
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« eager to procure the* erection of a pillar to the memory of Mr. Walkra^.*^ {Farm, 
Mag-t vol. i. p. 164.) * 

795. TV ^fint notloe of a tkrething machine is given by Maxwell, in his Transaclunn 
f Ute Socielg^ of Imjmwerst / it was inventra by Midwl Menzies, advocate, who 
Stained afMtent for it. Upon a fopresentation made to t^rodety, that it was to be 
seen at work in aevont places, tliey appoint^ two of their number to inspect it; and in 
their repoit-they say that one man would be sufficient to manage a machine which would 
do the work of six. One pf the macliines was *' moved by a great water wheel and 
tyeddles;” and another, “ by a little wheel of three feet in diameter, moved by a 
small quantity of water." This machine the society recommended to all gentlemen and 
farmers, {Encyc. BrU, and Ed. Encyc. art. ; Biniim's Treatue on Rural Affairs, 
Intmductim, ^fc.) 

79& IiatBton,ofFreigden^m Raxburghthire, h a man to whom Scottish agriculture is perhaps ipore in. 
Icbted than to any other. Findlater, the author of the Survey qf Peebleiskire, one of the best judges, terms 
him the “ father of the improved system of husbandry in Scotland.” Dawson was bom at Harperton, 
in BerwlckshirelP form of which his father was tenant, in 1734. At the age of Ifi he was sent to a farm 
in the neighbourhood of Sheffield, and thence into Kssex, where he directed his attention^ chiefly to 
grating. He afterwards travelled through several other counti^ of England, ** accurately examining 
the best courses of husbandry, and storing up for his own uMtwhatever seemed likdy to be introduced 
With advantage into his own country ” On his return to Scotland he tried, with thefooasent of bis father, 
the culture or turnips on the form of Harperton, but he did not commenre the culture of this root upon 
a latw scale until he entered on the farm of Fro^lcn on his own account in ^759. Great exertions were 
required in enclosing, draining, liming, and manuring the arable jiart of this form; but the soil being 
sandy, the expense was ultimately more than repaid It was here that Mr. Dawson perfected the drill, 
system of cultivating turpips, but not before he Bad grown them for several years in tne broadcast man. 
ncr. The first dritla were drawn in tiie year 1763, and the extent of turmp crop was about 100 arret 
annually. In a few years the success which attended Mr. Dawson's management enabled him first to 
rent two contiguous farms, and anerwards to purchase and improve, in that county, the estate of Graden, 
a property of contider^le extent, adjoining Frogden. On these lands be introduced and exemplifl(.>d, 
for the first time in Scotland, what has been called the convertible husbandry; i. c. the growth of clover 
and sown grassra for three or more years in succession, alternately with corn crops and turnlm. 

797. Mr. Jiauvum was the first to introduce to Scotland the practice of plougMngwttb two horses abreast 
without the aid <\f a driver. The first ploughman who eficx;(ra this was James M'Dougal, wh^' after being 
14 years overseer to Mr. Dawson, in 17i8 took a farm of his own at West Linton, in Peeblesshire, where he 
died in 189^ aged 82 years. It was tlic desire of Mr Dawson that justice should be done to the memory 
of this able and worthy man, whose example, .as the Hev. Charles Findlater observes, has had more 
efleet in diHtising the improved system of husbandry than all tlic premiums ever given by landlords. 
iOouglas’s Siirv. qf Rush ; Farm. Mag., voL xlii. p. .512) Mr. Dawson spent the last years of bis life in 
Falinburgh, where he diiii in January, 181.’>, iii his blst year, leaving a numerous family in prosperous 
rircuinstanccs 

7iH The character if Dawson is thus given by his biograplier in the Farmer's Magazine, and may well* 
be quoted here as a iiHatel for imitation ‘‘ He was exceedingly regular in his haiitfs, and most correct and 
systenuitical in ail his i^cultural operations, which were not only well conducted but always executed 
.It the proper season. His plans were tlie result of an enlighteiieil and solier calcutation f and were per. 
sisted in. III spite of every difficulty and discour.igemcnt, till they wore reduced to practice. Every one 
who knows tne obstacics that arc thrown in the way of all innovations in agriculture, by the sneer* of 
prejudice and the obstinacy of ignorance, and not unfoequently by tlie evil otiires of jealousy and male, 
volence, must lie aware, that none but men of very strong minds, and of unceasing activity, arc able to 
surmount tlicm Such a man was Mr. Dawson; and to this single individual may be justly-ascribed the 
merit of prgfoicing a most fovourablc change in the sentiments, in regard to the trial of new experiments, 
as well ns in the practice, of the farnmrs of Scotland. The labouring clabscs were not less indent to this 
eminent person for opening up a soui^ of employment, which has given bread to the youim and feeble in 
almost the only braiiidies of bibour of which they are eapabic in merely rural districts. Most of his ser. 
vants contiiiuM with him for many years ; and such as nad benefited by hu instructions and advice were 
eagerly engaged to introduce their master's improvements in other places. This bcnuvtdcnec, which often 
sought fur objects at a distance that were not persoimlly known to him, was displayed, not only in pecu. 
luary donations, while the giver frequently remained unknown, but was strikingly evinced in the attention 
whirh he jiaid to the education of the rhildrcn of his latioiirera, for whom he maintained teachers at his 
own exjieiisc. If fome were always the reward of great and useful talents, there are few men of any age 
or country th.at would live lungn in the giatcfUl remembrance of posterity than the subject of this 
memoir." (Farm. Mag., viil. xu. 168.) 

799. As the leatUngfcalurei^f practical agricultural improvement in Britain during the 
eighteenth century, alia to Uie present time, we may enumerate the following :—'Hie gra¬ 
dual introduction of a Iretler system of rotation since the publication bf Tull’s Horse- 
hoeing Husbandry, and other agricultural works, from 1700 to 1750; tlie iinprovcmcnt 
of live stock by Bakewetl, about 1760; tlie raised drill system of growing turnips, tlm 
Use of lime in agriculture, and giie convertible husbandry, by Pringle, and more especially 
by Dawson, about 1765; the ipiproved swing plough, by Small, i^ut I79Q; and the 
improved threshing machfhe, by Mcikie, about 1795. As improvements of compara¬ 
tively limited application be mentioned, the art of |iq>ping springs, or what lias 

belli called Elkln^qn's mode of draining, which seems to ^7e beeii;^|)ieovered by Or. 
Anderson, from principle, and Mr. EllAngtoii, by accident, about).l76i^ or later; and the, 
revival of the art of irrigation, by Boswell, about 1780. The field" culture of tlic potato^ 
riwrtly after 1750; the introduction of tlic Swedish turnip, about 1790; of spring wheat, 
about 1795; of summer wheat, about 1800; andi. of mangold wmiael more recently, ‘ 
have, with ftie introdi|Ction of other improved field pldhts, arjp improved breeds of animi^ 
contribute to inicrease the products of agriculture; as the enclodng of common field lands 
and wastes, toid the improveni^nts of iqosses and marshes, have contributed to increase tba 
produce and salubrity of die genenl Burhice of the couiitiy. 
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800. The progress the taste for agriculture in Britain is shown by the great number 

of societies that have l^n lately formed; one or more in al&tost every county, for the 
diffusion of knowledge, and tlie encouragement of correct operations and benefldal dis¬ 
coveries. Among these, the Bath and finest of England Societyt established in 1777, and the 
Highland Society <f Scotland, in 1784, hold me first r^k. The establishment of the Board 
of Agriculture, in 179.4, ought to have formed a new era in the history of the agriculture 
and rural economy of Britain; but it effected little beyond the publication of the County 
Agricultural Surveys, and, to a certain extent, rendering tlie art fashionable among thb 
higher classes. ^ 

Sect. III. Of the Literature of British Agrietdture from the Bevolution to the 

iwsent Time. 

801. The literature of Er^lish agriculture from the revolution is rich in excellent works. 
We have already, in detailing the professional improvements, noticed the writings ^f 
Mortimer and Tull. To these we now odd the numerous works of ^j^radley, which 
appeared from 1717 to his death in 1733. Tliey are all compilations, but have been of 
very considerable service in spreading a knowledge of culture, and a taste for rural 
improvement. <S(S£phen Switzer, a seed^an in London, in 173!>; Dr. Blackwell, in 1741; 
and Hitt, a few years afterwards, published tracts recommending the burning of clay as 
manure, in the manner^recently done by Governor Beatson, of Suffolk; Craig, of Colly 
in Kircudbrightsliire, and some otliers. Lisle’s useful Observations on Husbandry were 
published in 1757 ; Stillingfleet’s Tracts, in which he shows the importance of n selection 
of grasses for laying down lands, in 1759; and tlie excellent Essays of Harte, canon of 
Windsor, in 1764. The celebrated Arthur Young’s first publication on agriculture, 
entitled. The Farmer’s Letters to the People of England, &c., appeared in 1767; and 
was followed by a great variety of excellent works, including tlic Tour in France, and 
the Annals of Agriculture, till liis pamphlet on the utility of the Board of Agriculture, in 
1810. Marshall’s numerous and most superior agricultural works commenced with his 
Minutes <f Agricultuie, publislied in 1787, and ended with his Beinew of tlw Agricultural 
Reports, in 1816. Dr. R. W. Dickson’s Practical Agrietdture appeared in two tpiarto 
volumes, in 1806, and may be considered as giving a complete view of tlie present state 
of agriculture at tlie time. Tlie last general work we shall mention is the Code of Agri- 

•ctdlure, by Sir John Sinclair, which may be considered as a comprehensive epitome of 
the art of farming. It has already been translated into several foreign languages, and 
passed through more than one edition in tliis countrj’. In this sketch a great number of 
useful and ingenious authors arc necessarily omitted ; but they will all be found in their 
places in the Literature of British Agriculture, given in the Fourth Part of tliis work. 

802. 2'he Scottish urilers on agriculture confirm our view of the low state of the art 
in that country in tlie beginning of the eighteenth century. The first work, written by 
James Donaldson, was printed in 1697, under the title of Husbandry Anatomised s or, 
an Erujuiry into the present Manner of Teiling and Manuring the Ground in Scotland, 
It appears from this treatise that the state of the art was not more advanced at tliat time 
in North Britain, than it had been in England in the time of Fitzherbert. Farms were 
divided into infidd and outfield i corn crops followed one another, without tlie interven¬ 
tion of fallow, cultivated herbage, or turnips, though something is said about fallowing 
the outfield; enclosures were very rare; the tenantry had not begun to emerge from a 
state of great jioverty and depression; and the wages of laliour, compared with the price 
of com, were much lower than at present; though that price, at least in ordinary years, 
must appear extremely moderate in our times. Leases for a term of years, however, 
were not uncommon ; but the want of capital rendered it impossible for tlie tenantry to 
attempt any spirited improvements. 

808. ne Counlrj/man’s Rwtimenls ; or, an Advice to the Farmers in East Lothian hour to labour and 
improve their Grounds, iiaid to have been written by Lord Bcihaven, about the time of the union, and 
reprinted in VttS, is the next work on the huatianriry of Scotland. In thi« we have a d(*|itorablu picture 
of the state o( .igriculturc, in what is now the most highly improved county in Scotland. His Ixirdship 
begins with a very high encomium on his own perfonnance. “ I dare be boki to say, there never was 
such a good, easy method of husbandry as this, so sua..nct, extensive, and methodical in all its parts, 
published beforo.” And he betseaks the favour of those to whom he addresses himself, by adding, 

" neither shall I afiHght you wiUI hedging, ditching, marling, chalking, paring and burning, draining, 
watering, and such Me^ which arc all very good improvements indeed, and very agrcealile with the soil 


the dung. The infidd, where wheat is sown, is nmerally divided by the tenant into four divis&ns or 
bnwks, as they call them, via one of wheat, one of barley, one of peas, and one of oats; so that the 
wheat U sowed after the peas, the barley after the wheat, and the oaU after the barley. The outffdd 
land is ordinarily made use of promiscuously fbr feeding their cows, horses, sheep, and oxen: It Is also 
dung^ by their sheep, who lay in earthen folds; and sometimes, when they have much of It, they buch 
or faUow part of it yearly.” under this management, the produce i^rwms to have been three times the 
seed; " and yet," says His Lordship, " if in Hast Lothian they did not leave a higher stubbis than in 
other places of the kingdom, their grounds would be in a much worse condition than at present they 
are, though bod enougfo A good Cf0|> of com makes a good stubble, and a good stubble is the equallcst 
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mticklng that i«." Among the advantages of enclosures, he observes, “ you will gain much more labour 
firora your servants, a great rare of whiwe time was taken up in gathering thistles, and other garbage, for 
their horses to Hied upon in their stables; and thereby the great traimiling and pulling u^ and other 
destruction of the corns, while they are yet tender, will be |>rcvcnted.** Potatoes and turnips arc rceoin. 
mended to be sown in the yard (hitenen-garden). Clover docs not sraro to have been known. Rents 
were paid in corn; and, for the largest farm, which he thinks should crajploy no more than two ploughs, 
the rent was " about six chalders of vlctull, when the ground is very good, and four In that which is 
not so good. But I am most fully convinced they should take long leases or tacks, that they may not be 
straitened with time in tlie improvement of their rooms ifarins); and tins is profitable both for master 
and tenant" 

804 Maxwell’s Srlnt Tran>action$ <tf the Sociefu qf Improvers qf the Knov^edjfe qf Agrtculture in 
Scotlatid was published in 1749 (sec 7*J9.), and his Practical Husbandman, in 1757, including an Essap on 
the Husbandry of Scotland. In the latter he lays it down as a rule, th.'it it is bad husbandry to take two 
crops of grain successively, which marks a considerable progma in the knowledge of modern culture; 
though he adds that, in Scotland, the best husliandroen aiter a- fallow take a crop of wheat j after the 
wheat, peas, then barley, and then oats: and after that they fallow again 'i'hc want of enclosures was 
still a matter of complaint The ground rontiiiiicd to be cromHid so long as it produccit two seeds for 
one: the best fanners were contented with four seeds for one, winch was more than the general produce. 
In 17C5, A Treatise on Agriculture was published by tin- Rev. Adam Dickson, minister of Dtinse, In Rcr- 
•'ickshire, which was decidcilly the Ixist work on tillage which had then appeared in the English langiu^, 
and is still held ip esteem among the practical farmers of Scotland. In 1777, Lord Kaimes publish^ The 
Gentleman Farmer, being an attempt to improve agriculture by subjecting it to the teat of rational prin¬ 
ciples. His Lordship was a native of Berwickshire; and had been accustomed to farm in that country 
for several years, ana afterwards at Blair Drummond, near Sfirling. Tins work was in yiait a compilation, 
and in part the result of his observation; and was or essential service to the cause of agriculture in Scot- 
land, in 1778, appeared Wight’s Ptesent State Husbandry m Scotland. ’I'hls Is a Valuable work; luit 
the volumes not appearing but at intervals of some years, it was of less bencht than might have been 
expected. In 1789, Dr. Anderson published his Essays rclaliug to Agriculture and rural Affatrs : a work 
of science and ingenuity, which did much good botii in Scotland and EnglaiuL In 1810, appear(<d The 
Husbandry qf Scotland, and, In 181.5, 'The General Report of the AgricuUural State and PotUxal Circum¬ 
stances qf Gotland, both by Sir Jolin Sinclair, and excellent works. The Code of Agnculture, by the 
same patriotic and indefatigable character, li.va been noticed as belonging to English publications on 
agriculture (BOl} 

805. Agricultural Periorlicals. — The Farmer's Afagazine ; a quarterly work, exclu¬ 
sively devoted to agriculture and rural aflairs, was cuinincnccd in 1800, and has dune 
more to enlighten boUi the proprietors and tenantry of Scotland than any other book 
which has appeared. It was at first conducted jointly by Robert Brown, farmer of 
Marklc; and Robert Somerville, M. D. of Haildington. Afterwards, on Dr. Somer¬ 
ville’s death, by Brown alone; and subsequently, on ilie latter gentleman’s declining it, 
by James Clcghorn, one of tlic most scientific agriculturists of Scotland. Tihe frecjueiit 
recurrence that will be made to The Farmer's Alagaane in the course of this work, will 
sliow the high value which we set on it. In November 1825, Uiis work terminated with 
the 26th volume, and has since been succccfled by 2'he Farmer s Register and Afonthli/ 
Magamne, and 2'he Quarlcrlg Journal of Agrtculture, in Scotland; and by The British 
Farmer’s Afagaeine in England. 2'be Farmer’s Journal is the first agricultural news¬ 
paper which appeared in Britain ; it was commenced in 1808, and is still continued. 
The Irish Farmer’s Journal was commenced in 1812, but discontinued for want of 
patronage in 1827. 'i'he names and writings of all tlie British agricultural authors, 
with abridged biograpliics of all such as could he procured, will be found in chro¬ 
nological order in Chap. IV. of Book I. of Bart lY. of this work. (Sec Contents or 
Index.) 

806. A jtrtfessarship of agriculture was established in the university of Edinburgh, in 
1790, and the jirofessor, Dr. Andrew Coventry, is well known as a man of superior 
qualifications for fulfilling its duties. Professorsliips of agriculture, and even of hor¬ 
ticulture, or ratlier of culture in general, are said to be partly provided for, and partly in 
contemplation, botli in Oxford and Cambridge, llie professor of Imtany in Uic London 
University, John Lindicy, in tlie Prospectus of his Lectures, announces “ die application 
of the laws of Vogetafile Physiology to die arts of Agriculture and Horticulture.” 


Sect. IV. Of the Rise, Progress, and present State of Agriculture in Iretund, 

807. Of the agnculture tf Ireland very little is known up to a recent period. With a 
soil singularly prolific in pqj^ture, and rather humid for (he easy management of grain, 
it is probable that sheep and cattle would be the chief rural products for many cen¬ 
turies. In the twelfth century and earlier, various religious establishments wert 
founded, and then it is most probable ullage on something like the Roman mode of 
culture would be introduced. Hie monks, says O’Connor, fixed their habitadons in 
deserts, which they cultivated with their own hands, and rendered them the most delight¬ 
ful spots in the kingdom. 

808. During the thirteenth, fourteenth, andjfteenth cenlnries, the English were obiij^ 
to Suppress the numerous rebellions of their Irish subjects by war, and the forfeued 
estates of tlic rebels would in part be divided among tiie troops. Tliis might end in 
introducing some t^cultural improvements; but tlicro is no evidence that sudi was 
efiectqi before the time «Jf Elizi^th, when the enormous demesnes of the Earl of 
Desmond were forfeited, and divided amongst a number of English undertakers, as they 
were called, who entered into a stipulation to plant a certain numbeiwof English ftuniUcs * 
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on their estates, in proportion to tho number of acres. Among others who received 
portions were, Sir Walter Raleigh, and Spenser, the poet, 'rtie former is said to have 
then introduced the potato. 

809. The reigti of James /. was one of comparative tranquillity for Ireland': the power 
of the judges, and of the English government, wa^. extensively fixed; the Irish laws 
and customs were abolished, and tlie Englisli laws were estabKshed in all cases witliout 
exception, through the whole island. Numerous colonies were also sent from England 
and Scotland, especially the latter, to occupy the forfeited estates; and seven northern 
counties were wholly allotted to undertakers. Tliis was called the “ plantation of 
Ulster,” and was attended by the introduction of an improved agriculture, and by the 
linen manufacture, which is still carried on by the descendants of the first colonists in tlie 
same counties. 

810. The citif of London participated in this distrSnUion of land. The corporation 
having accepted of large grants in the county of Derry, they engaged to c'xpend 
20,0001. on die plantation ; to build die cities of Derry and Colcrain, and at the same 
time stipulated for such privileges as might make their settlement convdhient and re¬ 
spectable. Under a pretence of protecting this infant settlement, or perhaps with a 
view of raising money, the king instituted the order of Irish baronets, or knights of 
Ulster; from esfcli of whom, as was done in Scotland with respect to the knights of Nova 
Scotia, he exacted a certein sum, as the price of the dignity conferred. 'fLakefield.) 

811. Of the husbandry of Londonderry a curious account was published aliout a 
century ago, by the archbishop of Dublin. He states that there was little wheat grown, 
and that of very inferior quality; the soil being considered as unsuitable to its production. 
Potatoes remained three or four years in the ground, reproducing a crop, which at the 
best was a very deficient one. Lime was procured by burning sea shells. The ajipli- 
cation of them in an iinburnt state arose from accident. A poor curate, destitute of the 
means for burning die sea shells which he had collecteil, more with a view to remove an 
evidence of his poverty, than in any hope of benefit, spread diem on his ground. Tlie 
success which attended the experiment occasioned surprise, and insured a rapid and 
general adoption of the practice. ( lt'’ak^ld.) The improvements made since the periotl 
of which the archbishop treaU, Curwen remarks, arc undoubtedly very considerable: 
and whilst we smile at the very subordinate state of agriculture at diat time, may we not 
on reasonable ground expect that equal progress will at least be made in this century as 
Jh the last? {I.etter$ on Ireland, vol. ii. p. 246.) 

812. A considerable impulse was piven to the agriculture of Ireland after the rebellion of 
1641, which was quelled by Cromwell, as commander of die parliamentary army in 16.52, 
Most of the officers of tliis army were yeomen, or the sons of English country gentlemen ; 
and they took pleasure in instructing the natives in the agricultural practices to which 
they were accustomed at home. Afterwards, when Cromwell assumed the protectorship, 
he made numerous grants to his soldiers, many of whom settled in Ireland ; and their 
descendants have become men of consideration in the country. Happily these grants 
were confirmed at the restoration. Some account of die state of culture in that country 
at this time, and of the improvements which it was deemed desirable to introduce, will 
be found in Hartlib's Legacy. 

813. The establishment of the Dublin Society in 1749 gave the next stimulus to agri> 
culture and general industry in Ireland, 'fhe origin of die Dublin Society may be 
dated from 1731, when a number of gentlemen, at die head of whom was Prior of Rath- 
downey, Queen’s county, associated themselves together for the purpose of improving 
the agriculture and husbandry of their country. In 1749, Prior, dirough the interest 
of the then lord-lieutenant, procured a grant of 10,000/. per annum, for the better pro- 
motion of its view's. Miss Plumtrce considers this the first as.sociation ever fonned in 
the British dominions expressly for such purposes; but the Edinburgh Agricultural 
Society, as we have seen (793.), was founded in 1723. 

814. Arthur Young's Tour in Ireland was published in 1780, and probably did more 
good than even the Dublin Society. In tliis work he pointed out the folly of the bounty 
on the inland carriage of corn. His recommendation on this subject was oilopted; and, 
according to Wakefield, “ from diat hour may be dated the commencement of extended 
tillage in Ireland,” (Wakefield's Statistical Account; Curwen s Letters.) 

815. The state of agriculture of Ireland, in the beginning of the present century, is given 
with great clearness and ability in the supplement to the Encydopeedda Britannica ; and 
from that source we have selected the following condensed account; — 

816. The cUmaie qf Ireland is considerably more mild than that of England, and the 
southern and westem part of the island greatly more so than the northern, tfidhrence 
in this respect, indeed, is greater than can be explained by the difference of latitude; 
and is prc4>ably owing to the immediate vicinity of the western ocean. On the mountains 
of Kerry, and in Bantry Bay, the arbutus and some other slirubs grow in great* luxu- 
liance, wldch are n^ to be met with again till the traveller reaches the Alps of Italy. Tlio 
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unow in these parts ot the island seldom lies for any time, and frost hardly ever continues 
beyond a few days, and wtiile it lasts it is by no means intense. 'Hie mildness and hu> 
midity of the atmosphere produce a luxuriance and rapidity of growdi in vegetation, to 
which no other port of tlic empire can afibrd any parallel; and tiiis appears in the most 
remarkable manner in tlie ivy, an^ other evergreens, with wliich the kingdom abounds. 
Hicse are not only much piorc plentiful, but far more luxuriant, and of mucli quicker 
growth, than in the most favoured parts of Great Britain. To those who are accustomed 
to tlie dry weatlier of tins island, the continued rains of the south and west of Ireland are 
extremely disagreeable; but it is tb tliis peculiarity in their climate, diat the Irish have 
to attribute die richness of their pasturage, an advantage uhich, coupled with the re. 
markable dryness and friability of die soil, points, in an unequivocal manner, to a rotation 
of crops, in which grazing sliould occupy a principal place. 

817. The territorial sutface Ireland affords a pleasing variety, consisting in some 
parts of rich and fertile plains, in others of little hills and acclivities, w'hich succeed one 
another in frequent succession. The most elevated ground is to be found in the bog of 
Allan. Its height above die sea docs not exceed 270 feet, yet, from Uiis ridge, the 
wviters of the rivers run to die didcrent seas. Hiis elevated ground is connected widi the 
princijial mountains of Ireland, diverging in the north from the hills of Tyrone, and 
leading in the south to those of Sleeve Bloom and die Galtecs. Tlfb chains of moun¬ 
tains are neither numerous nor considerable; the most remarkable are, the Kerry 
mountains, those of Wicklow, die Sleeve Bloom chain between flie King’s and Queen’s 
county, and die mountains of Mourne, in the south of the province of Ulster. 

818. The soil of Ireland is, generally speaking, a fertile loam, with a rocky sub¬ 
stratum ; although there arc many exceptions to this description, and many varieties. 
Generally speaking, it is radicr shallow; to which cause the frequent appearance of 
rocks near the surface, or at no considerable depth, is to be attributed. It possesses a much 
greater proportion of fertile laud, iii proportion to its extent, than eidier England or Scot- 
land. Not only is the island blessed with this extent of cultivable ground, but it is 
almost all of such a quality as to yield luxuriant crops, w'ith little or no cultivation. Sand 
docs not exist except on the sea shore. Tenacious clay is unknown, at least near die 
surface. Great part of die land of Ireland throws up a luxuriant herbage, without any 
depd) of soil, or any skill on the port of the husbandman. Tlie county of Meath, in 
particular, is distinguished by die richness and fertility of its soil; and, in Limerick and 
Tipperary, there is a dark, friable, Siiiidy loam, which, if preserved in a clean state, will 
yield crops of corn several years in succession. It is equally well adapted for grazing as 
for arable crops, and seldom experiences cither a winter too wet, or a summer too dry. 
'llie vales in many of the bleakest parts of die kingdom, as Donegal and Tyrone, arc 
remarkable for dadr richness of soil and luxuriance of vegetation, which may be often 
accounted for by die deposition of the calcareous soil, washed down by the rains of 
winter, which sx>rcada the richest manure over die soil below, widiout subjecting the 
farmer to any labour. {It'akcjield, i. 79, 80.) 

81.9. The bogs, or peat mosses, <f Ireland, form a remarkable feature of the country, 
and have been proved by die parliamentary commissioners to be of great extent. They 
esdmatc the whole bogs of the kingdom at 2,330,000 acres, Englisli. These bogs, for 
die most part, lie togcdicr. In fonn, they resemble a great broad belt, drawn across the 
centre of Ireland, widi its narrowest end nearest to the capital, aud gi^ually extending 
in breadth as it approaches the western ocean. The bog of Allan is not one condguous 
morass, but tills name is indiscriminately applied to a great number of bugs, detached 
from each other, and often divided by ridges of dry country. These bogs -arc not, in 
general, level, but most commonly of an uneven surface, swelling into hills, aud di¬ 
vided by valleys, which afford the greatest facility to dicir being drained and irajiroved. 
In many places, particularly in the district of Allan, the rivulets which these inc(]ualities 
of surface produce have worn their channels tlirough the substance of the bog, down to 
the clay or limestone gritvcl beneatli; dividing tlie bog into distinct masses, and pre¬ 
senting, in themselves, tlic ment (iroper .situations for die main drains, for wliicfa pur¬ 
pose, with the assistance of art, they may be rendered effectual. 

R20. The commissioners employed hy government to report on the bogs of Ireland fonmX three distinct 
BTowths of timticr inunersed below three dishnet strata ot bog. Ihe timber was perfectly sound, though 
deprived of its bark, which has communicated its antiputrcsccnt quiiHty to the water, and of course has 
preserved every thing embedded in the mass; though, as Miss Plumtrco remarks, without “anything 
like a process of tanning ever taking jilace" Tlie bogp of Ireland are never on low ground, and have 
therefore evidently originated tVom the decay of woody tract*. [PluMfree’s Hesidcnce in Ireland.) 

821. Landed properly in Ireland is more generally in large estates of some thousands 
of acres, tlian in small ones; but in its occupation it is subdivided in a degree Ikr licyond 
any thing which occurs in any other part of tlie empire. In some counties, as Mayo for 
example, there are upwards of 15,000 freeholders on properties of not more than 4011 
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value, and who are perhaps not wortl) 10/. each. These are, for die most part, tenants 
of tlie great proprietors, possessing a life interest in their little'farm. 

82S. In Ireland there are no manorial rights separable from the right to the soil, as 
ill England, nor legal poor rates, which arc circumstances materially in favour of the for¬ 
mer country. ( Wakejdd, i. 24a.) 

823. Leases are generaUif (f lung endurance ; andf three lives, or thirty-one years, is a 
common rate. The price of land varies in different parts of Ireland. In the neighbour¬ 
hood of Belfast, and thence to Annagh, it brings thirty years’ purchase; in the greatest 
part of the island it does not exceed twenty; and, in«tthe richest districts, it may often 
be bought for sixteen or eighteen. The exposure of landed estates to public sale takeb 
place very seldom, which is, perhaps, one cause of their not bringing so high a price as 
they would otherwise do. ( IFahefietd.) 

824. Farming in Ireland is, generally speaking, in a very backward state. Witli 
a few exceptions, such as the county of Meath, and some other weU cultivated dis¬ 
tricts, tile farmers arc destitute of capital, and latour small crofts, which they hold of 
middlemen interposed b.‘tween them and the landlord. The fact that in Ireland 
the landlord never lays out any thing upon repairs or buildings, coupled with the general 
inability of the fanner to do either in a substantial manner, is very significant as to the 
state of agricukule. (Tighe’s Survey of Kilkenny, 412. ; Wakt^ld, i. 244.) But the 
worst features of the rural economy of ^s island are the entire want of capital in the 
fanners, and the complete indifference of the landlord to the character, wealJ;, or indus¬ 
try of Ills tenant. “ Capitnl," says Wakefield, “is considered of so litde importance in 
Ireland, that advertisements constantly np]x>ar in the ncwsjiapers, in which it is stated, 
that the preference will certainly lie given to the highest bidder. Bargains are con¬ 
stantly made with a beggar, as a new tenant, who, offering more rent, invariably turns 
out the old one, however industrious.'’ 

825. The rent of land in Ireland from these causes, coupled with the excessive com¬ 
petition of the peasantry for small farms, as their only means of subsistence, has risen to 
a great height. (Townsend's Cork,'219. \ Wakefield, 592.) 

826. Irdand is divided, by Waktfield, into mne agricultural districts, in each of wliicli 
the mode of culture is somewhat diff'erent from what it is in the others. 

827 The first dotrict eomprebends the flat parts of Antrim ; the eastem side of Tyrone, Down, Armagh, 
Monaghan, and Cavan. Hiruughout this district, the farms arc extremely small, and the land u gc- 
aierally dug with a spade. Potatoes, flax, and oats are the crops usually cultivated, and these are grown 
till the land is exhausted, and suffered tu " lie at rest,” as they term it, till its strenrth is recruited hy 
the cow, the goat, two or three sheep, and the poultry lying upon it fur some years. The ploughs used in 
this district arc of the rudest structure, and perform tlieir work in the most slovenly iiiaiincr. Three or 
four neighbours unite their strength to each plough, every one bringing his horse, his bullork, or his cow. 
All the other operations of agriculture arc performed in an ciiualty slovenly manner. The little wheat 
that is raised is “ lashed,” as they coll it; that is, the groin is knocked out by striking the sheaf across a 
bCiSm placed above a cloth: it is, however, afterwards threshed with a flail. The operation of threshing 
usu^ly takes place in the highway, and it is dressed by letting it fail from a kind or sieve, which, during 
a pretty strung wind, is held breast-high by a woman. Many cottiers In this district have a rabin with no 
land attached to it. They lure an acre or two, for grass or iioUto land, firom some cottier in their vibiiuty. 
ITie custom of hiring labourers is unknown. The neignliours all assist each other in their more con¬ 
siderable occupations, such as sowing and reaping. 'File dwellings here arc miserably small; (rflcn too 
small to contain the numerous families that issue nom their doors. Land is every where divided into the 
most minute portions {WahrfieUl, i. 3G.I.; liabourdieu's Down, 89.) 

828. I'mter the second district may be comprised the northern part of Antrim, Londonderry, the north 
and west of Tyrone, and the whole of Donegal Agriculture here is in a worse state than in the pte- 
ceding district. There is no clover, and liardiv any wheat. 

829. Tbs third district comprelicnds the northern parts of Fermanagh. Here the farms are much larger 
than in the former, and the agncultural system pursued far superior. They plant potatoes on a lea, 
twice reversing the lands; and flax, oats, and wetxis constitute the course. Some wheat is grown, but 
oats still form the prevalent crop. In the neighbourhood of Enniskillen, the farmers arc so nch os to be 
able to cat butcher's meat daily, and drink smuggled wine. ( H'alafii-ld, i. 379.) 

830. The fourth distitet comprehends .Sligo, Mavo, Oalwajr, Clare, and parts of Roscomroon, and 

Longford. In some parts of this district the spade culture is pursued; but. in genenil, the land is 
cultivated by a plough drawn by four horses abreast. In Roscommon, the old custom of yoking the 
horses by the tail is still ('•mtmued; although, as early as 1094, an act of parliament was pos^ against 
this absurd practice {Life of the Duke tf Ormond, i 79.) Oats are chiefly raised in this district and, 
alcmg the coast, barley is cultivated. A large portion of the rent depends on the illegal dislilleries, 
and much of the district is let on lease to several persons jointly, according to the vlUi^e system. 
ilbid., i. .981) «- 

891. In the fifth district, which comprehends Limerick, Kerry, the south side and northern part of 
Cork, and the county of Waterford, niltivatinn is in a very ade state ; little com is grown here, with 
the exception of the southern part of Cork. lamd is extremely divided, and the farms very smalL The 
greateris a graving country. Ubtd., i. .987) 

832. Jlie surtk district includes the southern parts of Cork. The qnde culture is here almost universal 
Olid the fkrms unusually small. Hogs constitute the main support of the poor. (Toumsnd's Cbrt, 1!W.) 

833. The si:veelh district includes part of Tipperary, with county and King's oouiity. Tno best 

farmiug In Ireland is otwervable in this district; a systematic course of husbandry being pursued, by 
which the land is kept in good heart. Oxen and horses are used In the plough, and hedgerows and goodi 
ssh^ fallows arc to be seen. Near Roserca the cultivation of turnips Is fbllowed, and they succeed well 
Nluety acres are considered a la^ fhrm. leases are generally for tnreo Uvea, ( Wakefield, i. 3SB.) 

834. The eighth district comprises Wexford and a iiort of Wicklow. Beans are here sometimes intro¬ 
duced into riutivation, but they are sown broadcast, and never hoed. The mode of plmighlng Is very 
awkward : ime nun luflils the plough, another leads the horse, and a third sits on It to keep it down. 
tMwilhstaiidtiig this itule cnMurc, however, the rents are enonnoifd, owing to tiu’ deiiiand„f<M' land 
ercdted by an excessive population, who, if they hod not a portion of land to grow {lotatocs (gating no 
emptoyrneul;, couUI not live. (/W, I 407.) 
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835. The ninth dhtrict cmnnreliendf tlin northern part of KiUtenny, Kildare, the cultivated parts of 
Westmeath, Meath, and Louth. Wheat here enters into the system of culture, but the preparatory 
fallows are very bad. Clover hm been Introduced into the district, bat under the bad syniem of sowing 
it upon land exhausted, and covered by weeds. Farms are larger andi the mode of ci^ure slnular to wbat 
is pursued in England, though the detaib are executed in a slovenly manner. (lUd., L 413.) 

836. The agricultural implements and (iterations used in Ireland are all of tbe rudest 
construction. The plougl^ the spaAe, the flail, the car, all equally partake of imper. 
fcctions and defects. The follows are not well attended to; three ploughings are usually 
deemed sufficient, and, from the imperfiH:tion of the plou^i, the ground at the end is 
TCnerally full of weeds. Trenching land is very general; tliey form it into beds, and 
Niovel out a deep trench between them, throwing up die earth. Ttie expense of this 
operation is about eight shillings an acre. Wheat, os-will be seen from the preceding 
details, is not by any means generally cultivated. It is unknown in Monaghan, Tyrone^ 
Derry, Donegal, Sligo, Mayo, Leitrim, and Cavan, tliougli it is grown to a consider¬ 
able extent in Kilkenny, Culow, Dublin, Meatli, Louth, and parts of Limerick, 
Tipperary, Clare, and Cork. It is generally sown after potatoes or fallow. The Irish 
wheat is, for the most part, coarse and of inferior quality, and does not yield so much 
saccharine matter by twenty per cent, as the Engli^. {^IbUL, i. 429. 442.) 

8.37. Barley is more gemraUy cultivated in Ireland than wheat, and it is generally sown 
after potatoes. Oats, however, constitute the species of grain most cKt^sively raised; 
it is calculated that, throughout the whole kingdom, there are ten acres of oats sown for 
one of any otlicr species of corn. The Irish oats, however, ora decidedly inferior to 
the English. 

838. The potatoes of Ireland have long been celebrated, botli on account of their 
quantity and excellent qualitie.s ; they are cultivated on every species of soil, either in 
drills or lazy beds. Potato land lets from six pounds six shillings to ten pounds ten 
shillings per acre; and the expense of culture, including rent, varies from thirteen 
pounds to sixteen pounds per acre. Tlie produce is from eight hundred stone to one 
thousand stone the acre, at twenty-one pounds to the stone; tliat is, from sixteen 
thousand eight hundred to twenty-one thousand pounds. {Ibid., i. 450.) 

839. The ind^enous grasses of Ireland are not of any peculiar excellence. Notwith¬ 
standing all tliat has been said of the fiorin grass, its excellence and utility may be called 
in question. Tlieir liay is seldom from sown grasses, generally consisting of the spon¬ 
taneous produce of tlic soil. Clover is almost unknown. Newenhara calculates tliat 
there are not five thousand acres under this crop in tlic whole island. (Newenkam, 314. 
fTakefeld, i. 467.) 

840. 'There are few Hue hedges in Ireland ; in the level stone district^ stone walls, and 
in other places turf banks, are the usual fences. 

841. The dairy is the most extetisioe and the best managed part of Irish huAandry, 
Kerry, Cork, Waterford, Carlow, Meath, Westmeath, Longford, and Fermanagh, as 
well as the mountains of Leitrim and Sligo, ore principally occupied by ddry farms. 
Butter is the chief produce. The average number of cows on a dairy farm amounts to 
tliirty or forty; three acres of land, of middling quality, are deemed necessary for the sub¬ 
sistence of each cow. A cow produces on an average eight quarts in twenty-four hours in 
summer, aud five in winter; four good milkers will yield a quarter of a cwt. of butter 
in a week. The best butter is made in Carlow; the worst in Limerick and Meath. 
Oencrnlly speaking, the Irish arc very cleanly in making tliis article; and it is exported 
to England, the East and West Indies, and Portugal. {ITakefeld, i. 325. ct seq.) The 
art of salting butter, Cliaptal observes, is better known in Ireland than in any other 
country. {Chimic appliqui d I'jlgriculturv.) The grazing of Ireland is not, as in 
England, a. part of tlie regular rotation of crops, but is carried on in a country excluavely 
devoted to the breeding of cattle, like the liighlands of Scotland. Great tracts of die 
country also arc devoted to tlie grazing of sheep. Roscommon, Galway, Clare, Limeiid;, 
and Tipperary arc the chief breeding counties for slieep; and Galway, Clare, Roscom¬ 
mon, Tipperary, and Meath are tlie places where they are fattened. The sheep are of 
the long-woolled kind, and iiery large; they arc never kept in shecpfolds, and hardly 
ever fed on turnips; which is chiefly owing to tlie very limited demand for mutton 
among the labouring people. (i6td., i. 341.) 

842. The depressed state of the agriculture of Ir^and is considered as proceeding from 
the depressed state of tlic people. The main cause of their sufterings is traced by most 
writers (Young, Dewar, Newenham, Wakefield, Cunven, &c.) to llie redundancy of 
population. In 1791, the population of the whole kingdom amounted to 4,200,000 per¬ 
rons, and it increases at tiie rate of one fortj-sixtfa part per annum; or, in other words, 
It doubles itself every forty-ux yean. As might be expected in a amntry where the 
increase in the number of mankind has so far outstripped tlie progress of its wealth, and 
tlic increase of its industry, the condition of the people is in every department marked, by 
extreme indigence. {I)ewa/, 91.; Young, ii. 123.) Tlic houses in which they dwell, 
tiio furniture in tlicir interior, their clothing, food, and general way of life, all equaBy 
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indicate tlie poverty of the country. The dress of the people is so wretclicti, that^ to 
a person wlw has not viated the country, it is almost incoiiceival»lc. ^ 'llie Irish pow, 
indeed, have no conception of Uie comforts of life; and, if tliey felt Uieir full value, they 
could not ailbrd them, for though necessaries are clicap, conveniences of ail sorts are veiy 
dear. 

84.^. J3ut while the triih poor are in general destitute of all the accommodations, they 
hardly ever, emcept in years of extraordinary distress, know what it is to want the absolute 
necessaries, llic unsparing meal of potatoes, at which tlie beggar, the pig, tlie 

dog, the poultry, and the children seem equally welcome, seldom fails the Irisli 
labourer. 

844. Hence the ladness of the lower Irish. Limited as their wants are to the mere sup¬ 
port of animal life, they do not engage in labour witli that persevering industry which 
artificial desires inspire; and the mode in wliich tliey are often paid, tliat is, giving 
tliem a piece of potato land by the year, at once fiirnislies the means of subsisteno^ and 
takes away every stimulus to fartlier exertion. 'Hie farm-servants of the English c.' 
Scotch fanners, who carry on agriculture upon tlie improved system, are constantly em¬ 
ployed in some species of labour; but, after the potatoes of die Irisli cottier are planted, 
tliere is hardly any thing to be done about his little croft till the season of digging ar¬ 
rives. During'a'great portion of the year he is doomed to itlletiess, and die habits he 
acquires during tlie long periods of almost tobd inaction, oi'e too strong to be overcome 
when he is transferred to a more regular occupation. Such is the coujidon of die 
labouring classes. 

845. Ireland exhibits an assemblage of the most contradictory circumstances. It is a 
country in which, under the most distressing circumstances, populadon has advanced 
with the most rapid pace, in which cultivation has advanced without wealth, and education 
without diffusing knowledge; where die peasantry are more depressed, and yet can ob¬ 
tain subsistence with greater facility, thM in any oUier country of Europe. Their 
miserable condidon will not appear surprising, wlicn die numerous oppressions to wliicli 
they are subject are taken into considcradon. 

846. In the foremost rank of their many grk'mnccs, the general prevalence of middle¬ 
men must be placed. It is difHcult to estimate the extent of the misery wltich the system 
of letting and subletting land has brought upon die Irish eultivators. Middlemen have, 
in every country, been the inseparable attendants of absent proprietors: and in such % 
'Country as Ireland, where there are numbers of disalfected persons in every quarter, tho 
vigilant eye of a superior inspector is more particularly required. 

847. The system of underdeUing hinds often prones a great evd tn Ireland. By the latv 
of England, ^e landlortl is entitled to distrain fur payment of rent, not only the stock 
which tielongs to his immediate tenant, but tlic crop or stock of a subtenant; on tlie 
principle tliat whatever grows on the soil ought to be a security to the landlord for bis rent i 
and in Scotland the same rule holds where the landlord has not autliorised the subtack; 
hut if he has, the subtenant is free when he has paid to the principal tenant. There is 
little hardship in such a rule in England, where the practice of subletting is, generally 
speaking, rare; but when applied to Ireland, where middlemen are univer^, it liecoincs 
the source of infinite injustice; for die cultivator being liable to have his crop and stock 
distrained on account of the tenant from whom he holds, and there being often many 
tenants interposed between him and the landlord, he is dius jxirpctually liable to be dis¬ 
trained for arrears not his own. *016 tenant, in a word, can never be secure, though he lias 
faithfully paid his rent to his immediate suiierior; because he is still Hable to have every 
tiling which he has in the world swept ofi‘ by an execution for arrears due by any of the 
many leaseholders, who may be interposed between him and the landlord. It is obvious 
that such a system must prevent the growth of agricultural capital: this, joined to the 
exactions of tlic middlemen, has been the true cause of the universal prevmencc of the 
cottage system, and tlte minute subdivision of fanns. 

848. The tithes in Ireland have long been collected with a severity of which hardly 
any European state furnishes an*bxample. 'This has arisen from the w^th and influence 
of the clergy, joined to die destitute situation of tlicir parisliioncrs. They fall, by the 
law of diat country, only on the tillage land ; die greater part of which is held by cottier 
tenants; and thus the rich are exempted from bearing their share of the burden. 

849. Amdher grievance, though not so extensive, is ^e fine imposed u])on a township, for 
having had the misfortune to have a seizure for illicit distillation made within its bounds. 

850. These evils have been attended with the usual depressing effects of oppression. They 
have prev^ated the growth of any artificial wants, m any desire of bettering their con¬ 
dition, among the mass of the people. Despised by their superiors, and oppressed by all 
to whom i^iey might naturally have looked for protection, the Irisli have felt only dic^ 
natiirat iMstincts of their lieing. Among the Presbyterians of the nordi, and the pea¬ 
santry in "the vicinity maniifkcturing towns, who ore td a certain extent educated, 
liigtier niltions of comfifH may have imposed some restraint on the principle of poput 
lation , but the humiliated poor of other parts^ enjoying no respectaliility or consideration 



Book X« 


AGRICULTURE IN THE BRITISH ISLES. 137 

in society, have sought only the means of subsistence; and finding, without difficulty, 
potatoes, milk, and a hovel,*haTe overspread the land with a wretched oiTspring. 

851. To thete cawet of a redundant population, of which the government of the 
country is, directly or indirectly, the source, are to lie added others of a different kind. 

833. The first is the infiueiux cff the parish priests, who encourage marriage^ in order to increase their 
own emoluments, and the superstition of tile people who regard it as a religious duty. 

S33. The second cause is, the ^nerai ignorance of the people. 

K34. On the infiuenee of education, in rcstisining the tendency to earl; and imprudefit marriage, it 
would be superfluous In this place to enlarga 

, 855. Various other circumstances have combined to multiply to a great degree tlie 
faciliticti of population, and to expand, in this country, beyond almost any other, the 
means of subsistence. 

856. The ferlUUy of the country may bo mentioned as one of the most obvious of these 
circumstances. The soil of Ireland is in general so rich, that it will yield an alternate 
crop of wheat and potatoes for ever, without any very great labour, and with little manure. 
'Hie introduction of the potato, and its singulsu* adaptation to tlie soil and climate of 
Ireland, are other concurring causes. An acre of potatoes, according to Newenham, will 
yield four times as much nourishment as one of wheat. By thus expanding Uic means 
of human subsistence, the potato has greatly promoted the population of Ireland; but 
as the able writer, from whom we have selected tlie above remarks, Observes, unless 
the people arc predisposed, from other causes, to press upon thc^ means of subsistence, 
it has no tendency to augment tlicir redundance. Under the government and political 
institutions of the Irish, Uie population of tlie country would have been equally rcduiM/anf, 
though much sniaUcr that it now is, if tliey had lived on oats or wheaten bread. Tlie 
introduction of the ]iotato may be the cause why the population is now six in place of 
three millions; but it is not the cause why, during the whole period of tliis increase, 
the numbers of tlie people have been greater tlian, under existing circumstances, could 
be comfortably maintained." (^Sup. Encye. Brit., art. Ireland,) 

>857. That agriculture has made considerable progress in Ireland since the above was 
vrriUvn, nearly twenty years ago, is obvious from the increased exports of wheat and 
other grain from her ports; Init it may be questioned whetlier during this period any 
advance has taken place in the comforts of the general mass of her population. It is a 
remarkable fact, tliat in the year 1823, when great numbers of tiie labouring class in 
Ireland wx-re starving from a failure in the potato crop, and when large subscriptions 
were raising in England, and even on tlie Continent, for their relief, the exportation of* 
grain was going on from Cork and other Irisli ports, as if nothing had happened. Be¬ 
fore much improvement can take place in the condition of the mass of Irisli population, 
it is necessary that they should possess such a taste for the comforts of life as will restrain 
the principle of population, by lessening the number of early marriages, or inducing 
that degree of restraint render^ expedient by a prudent foresight. At present nothing 
more is necessary for tlie happiness of an Irish country labourer and liis family than rtraw 
and potatoes : if these fail him he is lost, because he can fall no lower ; if any thing is su- 
penidded to liis means, it only increases the desire for these necessaries, produces a greater 
number of children, and creates an additional demand for straw and potatoes. It is gratify¬ 
ing, however, to be able to state tii.at tlic time seems arrived for the introduction of domestic 
improvement among tJie peasantry of Ireland. At no former period has the Britisli 
government manifested so much anxiety to discover the real causes of the miseries wliich 
afflict that country, and in every session of jiarliameiit some enactments are mode for its 
amelioration. The enlightened principles of political cx’onomy which are now acted on 
by ministers, and the knowledge of tliis science which within tliese few years has spread 
among all classes, cannot fail to bring Ireland ra]iidly forward in civilisation and refine¬ 
ment ; and we wish it may lie to such a degree, as in a very few year* to render tlw 
account which we have above given mere matter of history. No one can deare this 
result more ardently tliau we do. 


Chap. VI. 

the present Stale of sIgricuUure in UUra-European Countries^ 

■ 858. In this department ofiour history the reader will not expect more tlmn a veiy rligid 
outline; not only from our limited space and the comparative scarcity of materials, but 
liccausathe subject is leas inferesting to general readers. We shall notice in auccesaioo 
the principal countries of Asia, Africa, AusUalia, and Atneriui. 
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Scot. I. Of the present State of Agricultvke in Asia. 

659. The agriculture <f Asia is of a very different character from that of Europe, 
owing diiefly to the great difference of climate, and partly to the diHereiice of civili¬ 
sation. 'Hie culture of this division of die globe iiTchiefiy of two kinds, water culture 
and pasturage. Very little can be done without artificial watering, except in tiie 
northern and mountainous parts, where the climate resembles that of Europe. Even 
the palm and other fruit trees are watered in some parts of Persia and Arabia, and 
several fruit trees are regularly irrigated in India. 'Ihc grand bread corn of Asia is rice, 
a watered grain; and the most valuidile fruits, those of tlic palm family; tlie must 
useful agricultural bbourer is the ox, and ins species are also the most valuable as pastur¬ 
age animals. 

SoBSECT. 1. Of the present State <f Agriculture in Asiatic Turkey. 

oou. Asiatic Turkey extends from the Archipelago 1050 miles to Ararat in Persia on 
the cast, and from the Euphrates 1100 miles to tlic Caucasian mountains on the north. 
It contains a number of provinces diflering materially from each otlier in n«tural circum¬ 
stances, and aftihcial culture; but, unfortunately for us, very Little is known of their 
agriculture. In general, the Asiatic Turks are to be considered as a windcring and pas¬ 
toral people, cultivating no more corn than what is sufficient fur their own maintenance; 
and scarcely half civilised. 

861. The climate <f Asia Minor Iras been always considered excellent. The heat of 
the summer is tempeira by numerous chains of high mountains, some of which are covered 
constantly*with snow. The aspect of Asiatic Turkey is inounhunous, intermingled with 
spacious and beautiful plains, which aflbrd pasture to the numerous flocks and herds of 
the Turkomans. The soil is varied; but the chief agricultural products are wheat, 
barley, and doiira (millet). It abounds also with grapes, olives, and dates. In Syria, the 
agriculture is deplorable, and the peasants arc in a wretched coniL'tioii, being sold, as in 
Poland, witli the soil, and their constant fare being barley bread, onions, and water. 

862. The numerous mountains of Asiatic Turkey are frequently clotlied with immense 
forests of pines, oaks, beeches, elms, and other trees ; and tlic southern shores of the Black 
Sea present many gloomy forests of great extent. Tlie inhabitants are hence supplied witli 

‘‘abundance of fuel, in defect of pit-coal, which has not been explored in any part of 
Asiatic Turkey. Sudden conflagrations arise from the heed¬ 
less waste of the caravans, which, instead of cutting off a few 
branches, often set fire to a standing tree. Hie extensive 
provinces of Natolia, Syria, and Mesopotamia have been little 
accessible to European curiosity, since their reduction under 
the Turkish yoke. In Pinkerton’s Geography we have a 
catalogue of tliose plants and trees that liave been found wild 
in the Asiatic part of the Ottoman territory. Several dyeing 
drugs and articles of the materia medica are imported from 
the Levant, among which arc madder, and a variety called 
alizan, which grows alxmt Smyrna, and affords a much finer 
red dye than the European kind; jalap, scommony, sebesten, 
the ricinus (Jficinus commhnis,_j^. 105.) yielding by expres¬ 
sion castor oil, squirting cucumber, colorjuintida, opium 
poppy, and spikenard. The best horses in Asiatic Turkey 
are of Aralnan extraction; but mules and asses ore more gene¬ 
rally used. 'J'he beef is scarce and bad, the mutton superior, 
and the kid a favotirite repast. Other animals ore the bear, 
tiger, hyxna, wild iioar, jackal, and dogs in great abundance. On the summits of Cau¬ 
casus is found the ibex, or rock-goat; at Angora, singular goats and cats; the gazel, 
deer, and hares in great abundance, arc found in A.sia Mfhor. The partridges arc gene¬ 
rally of the red-legged kind, larger than the Euroncan; fish is plentiful and excellent. 

Subsect. 2. Of the present State of Agriculture in Persia, 

863. The climate of Persia is various in different parts; depending less on difference 
of latitude than on the nature and elevation of the country, so that it is said to be tlic 
country of three climates. The northern provinces on the Caspian are comparatively cold 
and moist; in the centre of tlic kingdom, as Chardin obscircs, the winter begins in 
November and continues rill March, commonly severe, witli ice and snow, tlie latter 
falling chiefly on the mountains, and remaining on tliose three days' journey west of 
Ispahan for eight montlis in the year. From March to May high winds are fimquent; 
but from May to September the air is serene, refreshed by breezes in the night. Hie heat, 
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however, is during this period excessive in the low countries bordering on the Indian 
Ocean and Persian Gulf, id Chusistan, the deserts of Kerman, and also in some parts of 
the interior, particularly at Tehraun, the capital. From September to November the winds 
again prevail. In the centre and south the air is generally dry; thunder and lightning 
are uncommon, and a rainbow is seldom seen; earthquakes are almost unknown; but 
heat is often destructive iq the sp^ng. Near the Persian Gulf the hot wind, called 
samiel," sometimes suftbeates the unwary traveller. The summers are, in geneml, 
very mild, after ascending the mountains. To the north of Sliiraz the winters are severe, 
insomuch that, in tlic vicinity of Tehraun and Tabreez, all communication is cut off iur 
several successive weeks between these cities and the adjoining villages. Ihe climate, 
notwithstanding tills sudden transition from heat to cold, is singularly healthy, with the 
exception of tlie provinces of Ghilan, and Mazanderara. The air is dry; the dews not 
insalubrious. The atmosphere is always clear, and at night the planets shine with a 
degree of lustre unknown in Europe; and as ii seldom rains, here are none of those 
damps or pestiferous exhalations so common in the wiMxiy ports of Hindustan. 

d6‘4. The suiface of Persia is disUnguisbed by a deficiency of rivers and a multitude 
of mountains; its plains, wlierc they occur, are generally desert. So that Persia may be 
divided into two parts by deserts and mountains; and this division, it is said, has genei^ly 
influenced its history and destinies in all ages. It is every where opSny and no where 
presents a tluiving populous appearance. Even the cities and their environs liave some¬ 
thing of desolation and decay in their aspect, and many of them* are actually ruined or 
neglected, of which Buschire and its territory (Jig. 106.) is an example. The must fer¬ 
tile and thriving provinces are tliose on Uie north. 



Sd.?. The soil may be regarded as unfertile, and, according to Chardin, not more tlian 
one tenth part was cultivated in his time. Tlie mountains of this country, which are for 
the most part rocky, without wood or plants, are interspersed with valleys, some of which 
are stony and sandy, and some consisting of a hard dry clay, which requires continual 
u iitcring: and hence the Persian cultivator is much employed in irrigation. In general 
the soil of Persia is light and sandy in the south and east; hard and gravelly in the west, 
and rich and loamy on tlie borders of the Caspian Sea. 

866. The landed ]m>pcrty of Persia, like tliat of otlicr despotic countries, is considered 
as wholly the property of the sovereign; and held by the proprietors and occupiers on 
certain conditions of military service, and supplies of men and provisions in time of war. 

867. The agricultural products of Persia arc as various as the climate and soils. The 
wheat is excellent, and is the common groin used in bread-making. Rice, which is in 
more universal use*, is produced in great perfection in tlie nordiern provinces, which are 
well watered. Barley and millet are sown, but oats are little cultivated: in Armenia 
there is some rye. The vine is generally cultivated; but in tlie north-west countries they 
are obliged to bury the shoots to protect them from the frost. The silkworm is culti¬ 
vated in most parts of the country; cotton and indigo are also grown; and no country in 
the world equals Persia in the ■umber and excellence of its fruits. 

868. The dale tree is grown in plantations in the proportion of fifty females to two 
males. Tlic natives begin to impregnate the females with tlie blossoms of the male in 
march and April, alleging tliat their proximity is not sufficient to insure tlic produce of 
fruit: tills practice has been carried on among them from the earliest ages, (fcot IParing't 
Persia, chap, xxix.) 

869. The most esteemed ^ the euUimted fruits of Europe are indigenmis in* Persia, and 
have probably been hence diffused over the western world. These are the fig, the pome¬ 
granate, the mulberry, tlie almond, peach, and apricot. Orange trees of an enormoua 
size are found in tlie sheltered recesses of the mountains, and the deep warm sand 
on tlic shore of tlie Caspian is peculiarly favourable to the culture ci the citron and the 
leguminous fruits. Apples, iiears, cherries, walnuts, melons, besides tin fruits already 
mentioned, arc every wliere to be procured at very low prices; the quinces of Ispahan are 
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the finesit in the East; and no gi'^>e is more delicious than diat of Shiraz. In the pro> 
vinces bordering on tlic Caspian Sea and Mount Caucasus, the air is perfumed with roses 
and other sweet-scented flowers. Among the vegetable productions we may enumerate 
cabbages, cucumbers, turnips, carrots, peas, and beans; and the potato, which has been 
lately introduced, thrives remarkably well. Poppi^ from which an excellent opium is 
extracted, senna, rliubarb, saflron, and assafoetida arc produce^l in many parts of the king¬ 
dom. lire vine grows here luxuriantly, and further to tiie south cotton and sugar are 
articles of common cultivation. Poplars, large and beautiful, and the weeping willow, 
border the courses of the streams, and the marshy tracts abound with the kind of rush that 
serves for the Persian matting. Ornamental slirubs or herbaceous plants are little known ; 
but the jasmine and the blue and scarlet anemone in tlie thickets, and the tulip and ra¬ 
nunculus in the pastures, are abundant and beautiful, and give an air of elegance to 
the country. 

870. The saline deserts of Persia arc for the most part destitute of trees, and support 
hardly any plants except such as are also found on the sea-siiore. On the high moun¬ 
tains tliey are much the same as those observed on the alps of Switzerland and Italy. 
Tlic plants on the hills and plains adjoining the Caspian are better known. 

871. The lire stock of Persia is die same as in European >'ountries with some addi¬ 
tions. According to Cliardin, the Persian horses ore the most beautiful in the East; 
but they yield in speed, and, as some say, in beauty also, to the Arabian ' however, they 
are larger, more powerful, and, all tilings considered, better calculated for .'avalry than 
those of Arabia. There are several breeds of horses, but the most valuable is that railed 
the Turkoram; these are so hardy tliat they have been known to travel nine hundred 
miles in eleven successive days. The Arabian blood has been introduced into tliis 
country. Their usual food is chopiied straw and barley; tlieir bed is mode of dung, 
dried and pulverised, and every morning regularly exposed to the sun. Tliey are clothed 
with the greatest attention, according to the climate and season of the year; and during 
the warm weather are kept in the stable all day, and taken out at night. 

872. Mules arc also here in considerable request, and the ass resembles the Euro¬ 
pean ; but a breed of this animal has been brought from Arabia, of an excellent kind, 
tlie hair being smooth, the head high, and die motion spirited and agile. Although the 
mules are small, they ore fairly proportioned, carry a great weight, and those that are 
intended for the saddle are taught a flue amble, which carries the rider at Uie rate of five 
or six miles an hour. The camel (fif- 107.) Ls also common ; and Uic animals which 
are exported from 
Persia to Turkey 
have, as Chardin 
says, only one 
hunch, while those 
of India and Ara¬ 
bia have two. The 
Persian cattle in 
general resemble 
the European. 

Swine arc scarce, 
except in the 
north-west pro¬ 
vinces. Tlie flocks of sheep, among which are those with large tails, are most nume¬ 
rous in the northern provinces of Erivan, or the Persian part of Armenia and Balk. 
The few forests abound with deer and antelopes ; and the mountains supply wild goats, 
and probably the ibex, or rock goat. Hares arc conunon. 'Ilic ferocious animals are 
chiefly concealed in the forests, such as the bear and boar, the lion in the western parts, 
the leopird, and, as some say, the small or common tiger. Seals occur on tlic rocks of 
the Caspian. The hytena and jackal belong to tlic southern provinces. The seas 
abound with fish of various descriptions; the Caspian ‘affords stuigeon and delicious 



carp. The most common river fish is the bs'hel. Tlie same sorts of wild and tame 
fowl are common in Persia and in Europe, with the exception of the turkey, whose 
nature does not seem to be congenial to tliis climate. Pigeons are numerous, and' par. 

108 tridges are large and excellent. Tlie bul-bul, or Oriental 

nightingale, enlivens the spring with his varied song. 

Ijrf Tlie Persians have been long accustomed to tame beasts 

.. of prey and even to hunt with lions, tigers, leopards, 

pantliers, and ounces. 

873 . The Persians hunt the tjuail in a curious manner. (Jtg. 108 .’) 

1 |i They stick two potca In their firdle, upon which they place cltlicr 
~ coat or a pair of trowaers, and these at a dhitance are 

* intended to look like the bonis of an animal; they then with a 

hand-net prowl about ths fields, and the quail, seeing a form more like a beast than a man, permits it to 
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approach no near as to allow the Jiuntor to throw hit net over it In this manner they catch these birds 
with astonishing rapidity. 

874. Of Ihe implements and operations of Persian agricul¬ 
ture little is known with precision, llie plough is said to be 
email, and drawn by lean cattle, so tkit it merely scratches the 
ground. Ihe plough of Ersenim (fg. 109.} is a clumsy 
implement, on the sliare of which the dhiver stands, both for 
the sake of being carried along and of pressing down tlic 
wgdge. After the plough and harrow the spade is used for 
forming the ground into squares, with ledges or little banks to retain the water. The 
dung used is chiefly human, and that of pigeons, mingled witli earth and preserved for 
two years to diminish its heat. 

87.5. TAe dung ^ 
pigeons is so highly 
prized in Persia that 
many pigeon-houses 
(fg. 110.) areerect- 
ed..«t a distance from 
habitations, for tiie 
sole purpose of col., 
lecting tlieir ma¬ 
nure. They are 
large round towers, 
radicr broader at 
the bottom tlmn at 
the top,and crowned 

by conical spiracles through which the pigeons descend. Tlicir interior resembles a 
honeycomb, forming thousands of holes for nests; and the -outsides are painted and 
ornamented. Hie dung is applied almost entirely to the rearing of melons, a fruit indis¬ 
pensable to the natives of warm countries during the great heats of summer, and also the 
most rapidly raised in seasons of scarcity ; and hence the reason that during the famine 
of Samaria a cab of dove's dung was sold for five pieces of silver. (3 Kings, vi. 35.) lu 
Persia are grown the finest melons in Asia. The nobles pride themselves in excelling 
in tills frijit, and some are said to keep pigeons to the extent of 10,000, and upwards, 
solely for their dung, as a manure for tliis fruit, Uic pigeon not being eaten by Persians, 
(it/mers Second Journey, 141.) 

876. No arable culture is carried on in Persia without artificial watering; and various 
morles are adopted for raising the element from wells and rivers for tliis purpose. The 
Persian wheel is well known. The deficiency of rivers in Persia has obliged tlic natives 
to turn all their ingenuity to the discovery of springs, and to the bringing of their streams 
to the surface of the earth. To cfifect tliis, when a spring has been discovered, tlicy dig a 
well until they meet with the water; and if they find that its quantity is sufficient to 
repay them for proceeding with tlic work, they cQg a second well, so distant from the 
odier as to allow a subterranean communication between botli. They then ascertain the 
nearest line of communication witli the level of the plmn upon wliich the water is to be 
brought into use, and dig a succession of w-clls, with subterranean communications 
between the whole suite of them, until the water at 
length comes to the surface, when it is conducted by 
banked-up channels into the fields to be irrigated. The 
extent of country through which such streams are 
sometimes conducted is quite extraordinary. In making 
the wells 111.) a shaft is first dug, then a wooden 
handle is placed over it, from which is suspended a 
leathern bucket, which is filled with the excavated 
matter by a man below, and wofind up by another above. Where the soil is against the 
mouth of the wells, they are secured by masonry. This mode of procuring water is 
common to the whole of Persia, and has the great defect of being easily destroyed by an 
enemy. (^MorUr’s Second Journey, 164.) 

877. The forests of Persia are few, and chiefly in the mountiuns of Mazanderam and 
Ghilon, and those towards Kurdistan. Hie trees are several kinds of pines, the cedar 
and cypress, limes, oaks, acacias, and chestnuts; the sumach is abundant, and used for 
tanning; mmina is procured from the i^rfixinus O'mus. Very little fuel is consumed 
in Persia, and timber is seldom used; in the castles and principal bouses, anhes ore 
etnployed instead of timber floors. 
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Subsect. 3. Of the present State <f AgricuUure in Itukjwndent Tatarjf. 

878. The extent of Independent Tatarif can hardly be considered as well defined ; 
but Pinkerton measures it from the Caspian Sea on the west to the mountains of Belus 
on tlic cost, a space of 870 miles ; and from the monntains of Gaur to the Russian boun.. 
daries on the north of tlie desert of Issiin, a distance of 1500 miles. It is occupied by 
the Buchanan, Tunguaian, Kirgusian, and other Tatar hordes ; and is a celebrated and 
interesting country, as being the probable seat of the most ancient Persian kingdoms, 
and as having given birth to Zoroaster and other men eminent in Oriental Irtcratunc. 
Modem travellers represent the more civilised of this nation as indolent, but good., 
natured. They arc easily recognised among other varieties <'f man. 

879. JThe cUmate of this extensive country appears to be excellent, the heat even of 
the Boutliem provinces being tcmpereil by the high mountains capped with perpetual 
snow; and though situated in the parallel of Spain, Greece, and Asiatic Turkey, tiie 
proximity of the Siberian deserts and the lofty alps render the summer more temperate. 

880. The surface of the country presents a great variety j and there ore numerous 
rivers, hills, and mountains, 

881. The s^fil^near the rivers is very productive, so tliat tlit grass exceeds the height of 
a man. In any other hands but tliose of the Tatars, tliis country might rival any Euro¬ 
pean region. 

882. that is knoum of the tilfage of the Tatars is, that rice and otlier grains are cul¬ 
tivated near the towns, hut that the great de))endencc of die people is upon their tlocks 
and herds. Bucharia is the richest country, both in corn and cattle. Tticre they have 
horses, camels, oxen, sheep, and goats, which some individuals reckon by thousands, and 
make large sales, especially of horses, to the Persians and Turks. They have also 
dromedaries, which furnish a considerable quantity of woolly hair, which they clip oil' 
periodically and sell to die Russians. The lambskins arc celebrated, being damasked, .as 
it were, by clotliing the little animal in coarse linen ; but the wool of the sheep is coarse, 
and only used in domestic consumption for felts and thick cloths. I1ic steppes, Mhicli 


are of immense extent, supply them with objects of the 
chace, wolves, foxes, badgers, antelopes, ermines, wea¬ 
sels, marmots, Ac. In the southern and eastern 
mountains arc found wild sheep (O'vis iliusimon), the 
ox of Tliibet (/?6s grunniens, 112.) which seems 
to delight in snowy alps, chamois, tigers, and wild 
asses. There seems throughout the whole of Tntary L' 
to be a deficiency of wood; and the botany of diis im¬ 
mense region is as little known as its agriculture. 
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Subsect. 4. Of the present Slate cf Agriculture in Arabia. 

883. The extent (f Arabia is somewhat greater tlian that of Independent Tatary. The 
climate is hot, but there is a regular rainy season, from the middle of June to the end of 
September, in some mountainous districts, and from Novcmlicr till February in otlu-rs. 
The remaining months are perfectly dry ; so that the year in Arabia consists only of two 
seasons, tlic dry and the rainy. In the plains, rain is sometimes unknown for a whole 
year. It sometimes freezes in tlic mountains, while the. thermometer is at 80" in the 
plains, and hence at a small distance arc found fruits and animals which might indicate 
remote countries. 

884. The general surface presents a central desert of groat extent, with a few fmilc 
oases or isles, and some ridges of mountains, chiefly barren and unwooded, 'flie flou¬ 
rishing provinces are those situated on the shores of tlie Red and Persian Sea.s, the interior 
of the country being sterile for want of rivers, lakes, and perennial streams, llie soil is 
in general sandy, and in the deserts is blown about by the winds. 

885. The agricultural products arc wheat, maize, doura or millet, barley, beans, lentils, 
and rape, with the sugar-cane, tobacco, and cotton. Rice seems unknown in Yemen, 
and oats throughout Arabia; the horses being fcvl with barley, and the asses with 
beans. Tliey also cultivate “ uars,” a plant which dyes yellow, and is exported in great 
quantities from Mocha to Oman; and “ fua," used in dyeing red; likewise indigo. 
The wheat, in the environs of Maskat, yields little more than ten for one; and in the best 
cultivated districts of Yemen, fifty for one; but 
the doura sometimes much excceils this ratio, 
yielding in the highlands 140, and in the Te¬ 
hama, or plain, from 200 to 400. By their 
mode of sowing and watering tiiis grain, the 
inhaUftofits of Tehama reap three successive 
crops from tlic same field in the same year. 

Tlic plongli {fg. 113.) is simple, and the pick is used instead of the spade. 
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8S(>. The huUgenous, or gnrtiaUy cuUUmted, plants and trees of Arabia are numerous, 
and several of them furnish important articles of commerce. The vegetables of tlie dry 
barren districts, exjiosed to tlie vertical sun, and refreshed merely by nightly dews, belong 
for the most part to the genera of A'loe, Mesembrydnthemum, £uph6rbta, Stapelta, and 
Sulsdia. On tlie western side of thevArabian desert, numerous rivulets, descending into 
the lied Sea, diilusc verdure; and on the mountains fiorn which they run vegetation is 
more abundant. Hither many Indian and Persian plants, distinguished for Uieir beauty 
or use, have been transporter! in former ages, and arc now found in a truly indigenous 
state: such is the case probably with the tamarind, tlie cotton tiec (inferior to the Indian), 
die pomegranate, the banyan tree or Indian fig, the sugar-cane, and many species of 
melons and gourds. Arabia I'Vlix may peculiarly boast of two valuable trees, namely, 
the cofi'ee {Cojf^a arAbica), found both cultivated and wild ; and the .4myris OpobAlsamum, 
which yields the balm of Mecca. Of the palms, Arabia possesses Uie Aite, the cocoa-nut, 
and tlie great fan-palm. It lias also the sycamore fig, the plantain, the almond, Uie apricot, 
the {leacti, the papaw, the bead tree, the Mimosa nilotica and sensidva, and Uie orange. 
Among ijs shrulis and herbaceous plants may be enumerated the ricinus, the liquorice, 
and Uic senna, used in medicine ; and the balsam, the globe aroarantli, the white lily, 
and tile greater pancratium, distinguished for tlieir beauty .and fragrance 

887. The. live stock of Arabia is what constitutes its principal riches, and the most 
valuable arc those species of animals tliat require only succulent barbs for their nourisli- 
ment. The cow here yields hut little milk ; and the flcsli of tlie ox is insipid and juice- 
less. The wool and mutton of tlie sheep arc coarse. The beaoar goat is found in die 
mountains. The bufialo 
is unknown; but the 
camel and dromedary 
{ Jig. 114.) arc both in use 
as beasts of burden. The 
civet cat, musk rat, and 
otlier mountain animals, 
are val liable in commerce. 

Pheasants,partridges,and 
coininon poultry abound 
ill Yemen; andthercare 
numerous ferocious animals, birds of prey, and pestiferous insects. 

888. (Ae Aorsc is of all die animals of Arabia the most valuable. This animal is said 
to lie found wild in the extensive deserts on die north of lladrainant: Uus might have been 
the case in ancient times, unless it sliould be thought more probaiilc, that the wild horse 
of Tatary lias [lassed through Persia, and lias been only perfected in Arabia. The horses 
here are distributed into two classes, viz. the kadischi, or common kind, whose genealogy 
lias not been preserved, and the kochlant, or noble horses, whose breed has been ascertained 
for 2(XX> years, proceeding, os Uieir fables assert, from tlie stud of Solomon, llicy 
are reared by the Bedouins, in tiic northern deserts between Bassora, Mcrdin, and the 
frontiers of Syria; and though diey are ncitlicr large nor licautiful, their race and here¬ 
ditary qualities being the only objects of estimadon, the preservation of their breed is 
carefully and authentically witnessed, and die oflspring of a kochlani stallion with an 
ignoble race is reputed kadischi. These will bear the greatest fatigues, and pass whole 
days widunit food, living, according to the Arabian metaphor, on air. They arc said to 
rush on a foe with impetuosity; and it is asserted tliat some of diem, when wounded in 
battle, will wididraw to a spot where Uieir mu.stcr may be secure; and if he fall, they will 
neigh ibr ns.sistancc; accordingly, their value is derived from their singular agility, 
extreme docility, and uncommon attachment to their master. The Arabian steeds arc 
somedmes bought at excessuve rates by the English at Mocha. The Duke of Ncwcosde 
asserts tliat the ordinary price of on Arabian horse is lOOCM., 2000/., or even 30001,; and 
diat the Arabs arc as careAil in preserving the genealogy of their horses, as princes in re¬ 
cording that of their families. 'iHie grooms arc very exact in repstcring the names of the 
sires and dams of diese animals; and some of these pedigrees arc of very andent date. 
It is affirmed that Arabian colts are brought up with camels’ milk. 

889. ty/Ac agrkukund imjdemefits and operations of Araliia almost nothing is known. 
TTKir plough, as we have seen, is a poor implement, and instead of a spade they use the 
pick. The prindpal exerdon of the husbandman's industry is to water the lands from 
die rivulets and wells, or by conducting the nuns. Barley is reaped near Sana in the 
middle of July; but the season depends on the Atuadon. At Maskat, n^eat md barley 
are sown in D^mlier, and nx^icd in March; but doura (the great millet) is sown 19 
August, and reaped in tlie end of November. The Arabians pull up theiir ripe com by 
the rootfli but die green corn and gra.s.s, as forage for their cattle, are cut with the aickle. 
In thresliing thdr com, tliey lay die sheaves down in 0 certain order, and then lead ovwr 
them two oxen draggii^ a latgp stone. 
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SuBSKCT. S. Of Oie jjresent Slate ^ AgtinJlur^m Hiniuttan, 

890. The climate and seasons pf this extensive n^on are considerabij dfverdfied by 

diflerenGe of latitude and local situation; nevertheless, dirou^iout the wide regions of 
Hindustan tliere is some similarity of climate, flfthoiigfa in Thibet the winter nearly 
corresponds with tliat of Switzerland and other parts of Eifrope, in the whole extent of 
Hindustan, except in Cashmere, there can hardly be said to be a vestige of winter, except 
the thick fogs similar to those of our November; and excessive rains, or excessive heats, 
form the chief varieties of tlie year. * 

891. The sHsface of the country is much diversified; but there are no mountains of 
any very great height; the ghauts not being estimated at above three diousond feet. Hie 
vast extent of Hindustan consists chiefly of large plains, fertilised by numerous rivers and 
streams, and interspersed with a few ranges of hills., Tlie periodical rains and intense 
heats produce a luxuriance of vegetation almost unknown to any other countiy on 
globe; and .tlie variety and richne^.s of tlie v^ctable creation delight the eye of every sp^- 
tator. Bengal is a low, flat country, like Lower Egypt, wateiW and feriilisiHi by the 
Ganges, as the latter country is by the Nile ; and, like the Nile, the Ganges forms an 
immense delt» before it falls into tlie sea. Tlie interior of the countiy is so flat, tliat tlie 
water runs only at the rate of three miles an hour; and the ground rises fr<»n tbe sea 
towards the interior, at not more tlian four indies in a mile. 

892. The soil varies, but is in most places light and rich : tiuit of Bengal is a stratum 
of black vegetable mould, rich and loamy, extending to the depth of six feet, and in 
some places fourteen, and even twenty feet; lying on a deep sand, and interspersed with 
shells and rotten wood, which indicate the land to have been overflowed, and to have been 
formed of materials deposited by the rivers. It is easily cultivated without manure, and 
bad harvests seldom occur. In this country tliey have two harvests; one in April, called 
the little haivest,” which consists of the smaller grains, as millet; and the second, called 
the “ grand harvest,” is only of rice. 

893. Landed property ,in Hindustan^ as in all the countries of Asia, is held to be the 
absolute right of the king. Tlie Hindi! laws di'clare the king to be the lord and pro¬ 
prietor of the soil. All proprietors, therefore, paid a quitrent or military services to tlic 
king or rajah, except some few, to whom it would appear absolute grants were made. 
In general, the tenure was military; but some lands were appropriated to the church and 
to charitable purposes, and in many places commons were attached to villages as in Europe. 
Lands in Hindustan, and in Bengal more especially, arc very miicli divided, and culti¬ 
vated in small portions by the ryots, qp peasants, who pisy icnt to subordinate proprietors, 
who hold of others who hold of the rajah. Tlie actual cultivators have h ’’diy any secure 
lenses; they are allowed a certain portion of the crop for tlie maintenance of tlicir families 
and their cattle; but they arc not entrusted with the seed, which is furnished by the 
proprietor or superior holder. The ryot, or cultivator, is universally poor; bis house, 
clothing, and implements of every kind, do not amount to the value of a pound sterling; 
and he is considered as a sort of appendage to the land, and sold along with it, like his 
cattle. So little attention is paid to any agreement made with him, that in a good season. 
Dr. Tennant informs us, the zemindar, or superior holder, raises his demands to a fourth 
more than the rent agreed on. Custom has rendered this evil so common, that the 
miserable ryot has no more idea of obtaining redress from it than from the ravages of the 
elements. Since Bengal was conquered by the British, the government is, properly 
speaking, tlie proprietor of all the lands; and Tennant accordingly observes, that nine 
tenths oTall the rent of Bengal and the provinces constitute the revenue of the company, 
who arc, in room of theMogul emperor, die true proprietors of the soil." {Recr, ii. 184.) 

894. The agriadlura! jrroducls of Hindustan are very 115 
various. Rice, wheat, and maize are the common grains; 
but barley, peas, a species of tare or cytisus cdlcd dohi, and 
millet, are also cultivated. Next to them die cotton |)ilant 
and the sugar<cane are most extensively grown. To these 
may be added, indigo, silk, hemp, poppy for opium, palma 
Chrisd, sesamum, mustard; the cocoa-nut, which supplies 
a manufacture of cordage, and also a liquor called 't^dy; 
guavas, plantains, bananas, pompelos, limes, oranges, and a 
great variety of other fruits, besides what are cultivated in 
gardens, wb^ the settlers have ail the vegetables of Eu¬ 
ropean horticulture. The potato has' been introduced, and 
■ though it does not attain the same size as in Europe, is yet of 
good quality. It is not disliked by die natives, but cannot 
be .brought to market at 80 low a price as rice. * 

805. The sugar.tone (Sheehamm odtciuiirum) (Jig 11.5.) ii cultivated 
inloiv grounw that may be floodcu, Tbe ground bring clwaned^iKl pulverised by one or two yean* 
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follow i« planted with euttingg of two or three biul«, in rows four feet apart and eighteen inches 
wide in the row j as they grow,’each stool, consisting of three shoots or more, U tied to a bamboo reed 
eight or ten feet long, the lower leaves of each cane being first carefully wrapt round it, so as to cover 
every part, and prevent the sun from cracking it, or side shoots from breaking out. Watering and 
flooding in the dry season, and keying open the surface drains during the periodical rains, arc carcfrilly 
attendra to. Klne months from the time of planting, the canes are ten feet high, and ready to cut. 
The process of sugar-making, Ukc othcri~in this country, is exceedingly simple. A stone mortar and 
wooden pestle turned by two sm'in bullocks express the juicc, which is boiled in pots of earthenware 
sunk in the ground, and heated by a flue which passes beneath and around them, and by which no beat 
is lost 

896. The indigo {Indigofera tinclhria. Jig. 116.) is one of the most profitable articles of 
ciAture in Hindustan ; because an immense extent of land is required to produce but a 
moderate bulk of the dye; because labour and land here are cheaper than any where else; 
and because die raising of the plant and its manufacture may 
be carried on without even the aid of a house. Tlic first step 
in the culture of the plant is to render the ground, which 
sli«uld be friable and rich, perfectly free from weeds and dry, 
if naturally moist. The seeds are then sown in shallow drills 
about a foot^%part. The rainy season must be chosen for 
sowing, otherwise, if die seed is deposited in dry soil, it heats, 
corrupts, and is lost. The crop being kojit clear of weeds is 
fit for cutting in two or three months, and this may be re¬ 
peated in rainy seasons every six weeks. The plants must not 
be allowed to come into flower, as the leaves in that case 
become dry and hard, and the indigo produced is of less 
value; nor must they be cut in ifry weather, as diey would 
not spring again. A cro^ generally lasts two years. Being 
cut, ^e herb is first steeped in a vat till it has become mace¬ 
rated, and has parted widi its colouring matter; flicn the liquor 
is let off into another, in which it undergoes the peculiar 
process of beating, to cause (he fecula to separate from the 
water. This fecula is let off into a third vat, where it remains some dme, and is dien 
strained tlirough cloth bags, and evaporated in shallow wooden boxes placed in the shade. 
Before it is perfectly dry it is cut in small pieces of an inch square; it is then packed in 
barrels, or sowed up in sacks, for sale. Indigo was not extensively cultivated in India 
before the British settlements were formed there ; its profits were at first so considerable, 
limt, as in similar cases, its culture was carried too far, and the market glutted with tlic 
commodity. Tlie indigo is one of the most precarious of Oriental crops; being liable to 
be destroyed by hail storm.s, which do comparatively liRle injury to the sugar-cane and 
other plants. 

8!i7. TAe mulberry is cultivated in a diffbrent manner from what it is in Ruropc. It is raiscil from cut. 
tings, right or ten of which arc planted together in one pit, and the pits are distributed over the field at 
the distance of two or three fort every way. These cuttings being well firmed at the lower ends soon 
fonn stools about the height of a raspberry bush, and from these the loaves are gatharecL The stools arc 
cut over once a year to encourage the production of vigorous shoots from the roofs. 

8!<8 The poppy {Vapaver somniferum) is cultivated on the best soil, well manured. The land sometimes 
receives as many Os fitlecn stirrings, and the seed is then dropped into shallow drills about two feet 
ajiart During the growth of the |)Iants the soil is stirred, well watered, and sometimes top-dressed. In 
two months from the time of sowing, the capsules are ready for incision, whirh process goes on fosstwooi 
thri-e weeks; several horizontal cuts being made in the capsule on one way, on the next the milky juice 
which had xizcd out, being congealed, is scraped nlT This operation Is generally re]X!atcd three tunes on 
earli capsule, and then the rapsiiles are collected for their seen. The raw juiee is kneaded with water, 
evaporated in the sun, mixed with a little poppy oil, and, lastly, formed into cakes, w hich are covered with 
leaves of poppy^ and packed in chests with poppy husks and leaves. 

8.‘I9. Toharco in Hindustan is cultivated in the same manner as in Riirope. Tlic soil must be rich and 
well pulverised, the plants transplanted, and the earth stirred during their growth; the main stems are 
broken uflj and the leaves arc dried by being suspended on beds of withered grass by means of ropes, and 
shaded from the sun and protceted from nitfhtly dews. The leaves aflbrd a mueli weaker odour than 
those of the tobacco of Europe or America. 

900. The mustard, Sesamum orientdtSf Jlax, palma Christi, and some other plants, 
are grown for their seeds, which are crushed for oil. The use of the flax, as a clothing 
plant, is not understood in India', hemp supplying its place. The niustai;4 and sesamum 
■arc sown on the sand left by the overflowings of the rivers, without any other preparation 
or culture than that of drawing a busli over the seeds to cover them. The palma Christi 
is sown in patches three or four feci apart, grows to the size of a little tree, and is cut 
down with an axe wlien the seeds are to be gathered. Tlie mill for bruising the seeds 
of tlicse plants is simply a tliick trunk of a tree hollowed into a mortar, in which is 
placed the pestle, turned by oxen. 

901. Ptdm trees of several species arc in geperal cultivation in Hindustan. The 
most useful is the cocoa-nut tree (COcos nueSfera, 117.), which grows almost per¬ 
fectly straight to the height of forty or fifty feet, and is mwly one foiit in diameter. 
It has no branches, but about t dozen leaves sprifig immediately from the top: tliese 
are about "ten feet long, and nearly a yard in breadth towards the bottom. TTie leaves 
are employed to cover the hous^ of the natives ; and to make mats eidter for sitting or 
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lying u|}on, The leaf when reduced to fine fibres is die nvitcrial of which a beautiful 
and costly carpeting is fiibricated for those in the higher ranks; the coarser fibres 

are made into brooms. After these useful mate¬ 
rials are taken from the leaf, tliu stalk still remains, 
wliich is abor.t the diickness of the ancle, and fur- 
iiislics firewood. • 

902 The tmod of thif palm, when fresh cut, is s|)ongy j 
but bccuinrs hard, alter beiiia scasnned, and assumes a dark, 
brown colour. On the ton up the tree a lar^e shoot is pro. 
■ duml, wliich wlicn boiled resembles broccoli, but is said to 
be of a more delicate taste; and, though much liked, is 
seldom used by tiie natives; bacausc on cutting it olf' the 
pith is exposed, and the tree dies. Between this cal). 
bagc.likc snoot and the leaves spring several buds, from 
which, on making an incision, distils a Juice diflbriiig 
little from water, either in eolour or consistence. It is the 
employment of .a certain class of men to climb to the bips 
of the trees in the evening, with earthen pots tied to tneir 
waists, these they fix at the to|) to receive the juice, which 
is regularly carried away bi'torc the sun has any influence 
upon it I'his liquor is sold at the bazaars by tiic natives, 
under the name of tialdy. It is »scd fur yest, and forms 
an excellent sulistitute In this st..te it is drank with 
aviditi, both by the low Buropcans and the natives; and it is 
reekoneil a cooling and agreeable beverage, being 

Ketrf a fi*w hours, it bcgtns to ferment, acquires „ sharp 
taste, and a slightly intoxicating qiialit). By boiling it, a coarse kind of sugar is nbtemi'd • and by distil, 
latinn it yields a strong ardent spirit, which being everywhere sold, and at a low price, constitutes 
one of the most destructive beverages to our soldiers The name given to this iicriiicious drink by 
Eurn)x.‘aiis is (Kiriah arrack, from the sU]iposition that it is mily drank by the pariahs, or outcasts that 
have no rank. .. 

yil.) The trees from te/iicA the toddi/ ’S drawn do not beat any fruit, on account of the destruction of 
tlio buds; but if the buds be letl entire, tliev produce clusters of the cia'ua-init. 'I'his nut, in the hiisk, is 
as large .as a man’s he.id , .niul when rijie falls with the le.ist wind If gathered fresh, it is green on Die 
outside ; tlie husk and the shell aye tender The shell, when divestnl ol the husk, may be about the size 
ol an ustrich's egg, and is lined with .1 white pulpy siibstaiiec, which cniitains about a pint and a half of 
liquor like w.^ter ; and, though the taste bi- sw^-t and agreeable, it Is ditlereiit from that of the tixldy 
fliW In proportion as the fruit grows old, ifie shell hardens, ami the liquor diminishes, till it is at I<-ist 
entirely absorbed bj the white milky substance; which gradually acquires the hardness ol the kernel of 
the almond, and i> almost as easily detached from the shell I'hc naliies use this nut in their (letiials ; 
and from it they also express a eoiisideralile quaiititf ol the purest and best lamp oil The siibstaiiee 
winch remains after this oper.itioii supplies an excellent food for Jioiiltry and hogs. Cups and a variety 
of excellent utensils are ni.ide of the shell 

91).). The hush of the cocna-nut is nearly an inch thick, .nid is, perhaps, the most valu.able ^»art of the 
tree; for it consists of a number of strong fibres, easily siqurable, wineh ftirnisli the material for the 
greatest part of the Iiidi.an cordage; but is by no means the only substitute which the country afl'ords 
fur hemp This the iiatic es work up with much skill. 



906. The pnlmyro, a species of Corypha, is taller than tlic cocoa tree; and affords still 
greater supplies of toddy ; because its fruit is in little request, from the smallness of its 
size; the produce of the tree is therefore generally drawn ofl' in the liquid state. 'Uiis 
tree, like the cocoa, has no branches; and, like it too, sends fortli from Uie top a numlwr 
of large leaves, which are employed in thatching houses, and in the manufacture of mats 
and umlireUa-s. Tlie timber of the tree is much used in building. 

907. The dale in-c (P//a’'ni.r daclylifera), being smaller, iloes not make so consjiicuous 
a figure in die Indian forest as the two last described. Its fruit never arrives at maturity 
in Indi<a, owing t^ the hcatas toddy is drawn from it, but not in such quantity, nor of so 
good a (juality, as that wliich is produced hy the other species of the siune genus. 

908. The bamboo (Hambusa arundiniicea) is perliajis, one of the most universally u.seful 
trees in the world ; at all events it is so in die tropical' regions. There are aliovc fifty 
varieties, all of which a/e of the most rapid growth, rising from fifty to eighty feet the first 
year, and the second jierfecting its timber in hardness and elasticity. It grows in stools, 
whit'll are cut over every two years, and dius the quantity of timber fiirnii^ed by an acre 
of bamboos is immense. Its uses are almost without end. In building it forms entire 
houses for the lower orders, and enters both into the construction and furniture of those 
of the higher classes. Bridges, boats, masts, rigging, agricultural and other implements, 
and machinery, carts, baskets, ropes, nets, sailcloth, cups, pitchers, troughs, pipes for 
conveying water, pumps, fences for gardens and fields, , are made of it. Maeerati>d 
in water it forms jiaper ; the leaves arc generally put round the tea sent to Europe ; the 
thick inspissated juice is a favourite medicine, is said to be indestructible by fire, to resbt 
acids, and by fusion with alkali to form a transparent permanent glass. 

909. The /mils of Hindustan may be said to include all tliose in cultivation ; since 
(he hardier fruits of Europe, as tlie strawberry, gooselierry, apple, Sec., ore not only 
grown by tlie European settlers in cool situations, but even hy the native shahs. The 
indigenous sorts include the mango, tlie mangostaii, and tlie durion, the noblest of known 
fruits next to the pine-apjile. 

. 910. The natural jHuluret of Hindustan arc every where bad, tliin, and coarse, and 
mere is no such thfng as artificial herbage plants. In Bengal, where the stfil is loamy 
to tiie depth of nine and ten feet, a coarse bent, or specie^ of yfincus, springs up both in 
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the pasture and arable lan^s, which greatly deteriorates the former as food for cattle, 
and unfits tlie latter fur iieing' ploughed. Hiis Jifincus, Tennant observes, pushes up 
a single seed stein, which is as hard as a reed, and is never touched by cattle so long as 
any other vegetable can be had. Otlicr grasses of a better quality arc sometimes inter* 
mixed witli tliis unpalatable food; bst, during the rain, their growth is so rapid tliat their 
juices must l>c ill fitted for nutrition. In Upper Hindustan, during the dry season, and 
more particularly during the prevalence of the hut winds, every thing like verdure disap¬ 
pears ; so tliat on examining a herd of cattle, and their pasture, you are not so much sur¬ 
prised at their leanness as that they arc alive, llie gra.ss-cuttcr'^. a class of servants kept by 
Europeans for procuring food for tlieir horses, will bring provender from a- field where 
grass is hardly visible They use a sharp instrument, like a trowel, with which thej' cut 
the routs below tlie surface. These roots, when cleared of earth by washing, afford the 
only green food which it is here possible to procure. 

i>l 1. The line stock of Hindustan consists chiefly of beasts of labour, as the natives are 
l> 3 ^tJ»oir religion prohibited tlie use of animal foot!. The horses are chiefly of Persian or 
Arabian extraction. Tlie Bengal native iiorsc is tliin and ill-shaped, and never equals the 
Welch or Highland pony, either in figure or usefulness. The buffalo is common, botli 
tame and wild, and generally jet black, witli semicircular horns laid baokMiards upon the 
neck. They arc preferred to tlic ox for carrying goods, and kept in lierds for die sake 
of tlieir milk, from which ghee, a universal article of Hindoo diet," is made. 

912. The comnum ox of Hindustan is white, and distJnguislied by a proUdierancc on 
the shoulder, on which the yoke rests Those kept for travelling-coaches are capable of 
perfoimiiig long Journeys nearly in the s.'ime time as horses; those kept by the poor 
ryots w’ork patiently in the yoke, benc^dli tlie vertical sun, for many hours, and upon die 
most wretched food, chaff or dried straw. Cow’s milk is used pretty generally in India ; 
but buffalo’s milk, or goat’s milk, is reckoned sweeter and finer dian cow’s milk, and 
preferred at die breakfast table even by (lie Englisli. Goat’s milk is decidedly the best 
for tea. 

91 ;i. The sheep is small, lank, and thin; and die wool chiefly black or dark grey. 
The fleece is liarsli, thin, and Esiry, and only used for a kind of coarse wrappers or 
bhiiiketiiig. A somcwlk'it iK'ttcr breed is found in the piuvince of Bengal. The mut¬ 
ton of Indhi is generally good ; at Poona, and in die Maliratta country, and in Bengal, 
it is as fine as any in die world. 

914. Tlw goat is kept for its milk, which is commonly used at the breakfast table; and 
also for die flesh of the kids, wliicli is by some preferred to the mutton. 

915. Swine arc pretty common except among hioiiartfmeiluns. 'fliey might be reared 
in aJnindancc ; but only Europeans aiul the low Hindoos cat pork. Wild hogs are 
abundant, and do so imicli injury to the rice fields that it is a material part of the 
ryot’s business to watch them, which lie dues night and day, on a raised platform of 
bamboos. 

916*. The elejihont is used as a beast of Inirdeii, but is also kept by a few- European 
gentlemen, for liunling or show. He is taken by stratagem, and by feeding and gentle 
usage soon iMicomes tame, docile, and eicn attached to his keeper ; but doc-s not breed 
freely in a domesticated state. ’I’he leaves and smaller branches of trees, and an allow¬ 
ance of grain, constitute liis food. It is a singular deviatidb from general nature, that 
an old cie]ihant is easier tamed than one taken young. 

917. The camel is u«ed chiefly as a beast of burden, and is valued for bis uncommon 
l>ower of abstinence from drink. He is also patient of fatigue, hunger, and watching, to 
an incredible degree, ’niese qualities have recommended Uie camel, as an auxiliary to 
British officers for cairj-ing their baggage; and from time immemorial, be has been used 
by merchants for conveying goods over extensive tracts of country. 

918. TAc ;>n-da<orv/animals arc numerous. Of 
tliese the jackal (Jig. 118.) is the most remarkable. 

He enters at night every fnrmy^d, village, and 
town, and traverses even the whole of Calcutta. 

His voracity is indiscriminate, and he acts as a sca¬ 
venger in the towns ; but, in tl'.e farmyards he is 
destnietive to poultry, if lie ran get at their roosts; 
and in the fields the hare and tJie wild jpig some¬ 
times bceomc his prey. The numerous village 
dogs, which in general arc mangy, are almost as 
troublesome as the jackal. A pes of different kinds 
liaiint houses, and pilfer food and fruits. Tlie crow, kite, mino, and sparrow hop about 
the dwellings of man with a familiarity unknown in Eurojie, and pilfer from Uic difhes 
of meat, even as they are ciirritW from the kitchen to the eating-room. The stork is 
common ; and toads, serpents, lizards, and otlier reptiles and insects, are greatly kept 
under by him and other birds. • 
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919. Tfie implements and ojtenitions o£ Hiiidustance agriculture arc as simple as can 
well be imagined. 'Dio 
plough, of which General 
Beatson lias given several 
forms (Jig- 119.), is little 
better than a pointed stick, 
and is carried to the field 
on the shoulder like the 
spade. It scratches the 
sandy uplands, or the mud 
left by die rivers, in a to¬ 
lerable manner; but die 
. strong lands of Bcng.il, 
that send up the Junciis 
already mentioned, ap¬ 
pear as green after one ploughing as before ; “ only a few sciatches are pcreejitiblc hi“ic 
and diere, more resembling the digging of a mole than the work of the plough.” 'I'o 
occomplisli the Work of pulverisation, the |)luiighman ivpeats the operation ftoin five 
to fifteen times, and at last succeeds in raising mould enough to cover the seed : one 
plough and pair is allosved to five acres. From this mode of repeatetlly going over the 
same surface and effecting a little each time, General Ileatsun has tlrawii so'^c inge¬ 
nious arguments in favour of the Use of the cultivator in this country, which will bo 
afterw ards noticed. 

9'20. The cart, or hackery, has two wheels, and is drasvn by two bullocks. Tlic wheels 
arc under three feet in diameter, and the body of the carriage consists of tw'o bamboos, 
united by a few cross-bars, also of bamboo, and approaching each other the whole length 
of the machine, till dicy meet at a point between the necks of the cattle, where diey are 
supported by a bar projecting sideways over (he shoulders of both, lly this the oxen or 
buffaloes are often galled in a shocking manner, and the suppHratlt)ti which takes place 
in consequence is, perhaps, not perfectly cured during the whole lile of the animal; the 
cril being aggravated by the crows, wliich set upon him as soon as he is relieved from the 
yoke. 

991. y/i no department of aratian can he carried on without arlifimal watering, th.it 
operation becomes very expensive and troublesome in elevated tlistricts. In the Mon- 
ghecr ilistrict of Bengal, a deep well is dug in the highest part of the field. The fields, 
al'ter being ploughed, are ilivided into little square plots, resembling the checkers of a 
backgammon table. Each square is surrounded with a sliulving border, .about four 
inches high, capable of containing water. Hctwccri the square checkers thus constructed 
sm.^ll dykes are formed for conveying a rivulet over the whole field. As soon as the water 
has stood a sufficient time in one square for tlmt jiortion to imbibe moisture, it is let off’ into 
the adjoining one, by opening a small outlet through the surrounding dyke. Tlius one 
square after anotlier is saturated, till the whole field, of whatever extent, is gone over. 

922. The water is raised in large leathern hags, pulled up by two bullocks yoked to a 
rope. The cattle are tiot driven in a gin as ours, but retire away from the well, and re¬ 
turn to its mouth, accordingly as the b.ag is meant to be raised or to descend. When 
raising the filled skin they walk down hill away from the well, and they ascend back¬ 
wards as the emptied skin rcdesccnds into the water. Tlic earth is artificially raised 
to suit this process. The rope is kept perpendicular in the pit, by a pulley, over which 
it runs. From the mouth of the well tlius placed, tlie rivulets arc formed to every part 
of a field 

92:3. In the district of Patna the wells arc not so deep. Here the leathern bags are 
raised by long bamboo levers, as buckets arc in several parts of this country. In a few 
places rice is transplanted, which is done with pointed sticks, and the crop is found to be 
better than what is sown broadcast. • 

924. In the hilly districts they neither plough nor sow; what grain they raise is 
introduced into small holes, made with a peg . id mallet, in a soil untouched by 
the plough. Tlie only preparation given to it is the turning away of the jungle. 
In tlic vicinity of Ibij.miald there are many tribes of jieasants, who subsist partly by 
digging roots, and by killing birds and noisome (cptiles. In these s,avage districts 
ninety vilhiges have been taxed for two hundred rupees ; and yet tliis paltry sum could 
only be tiiade up by fruits peculiar to the situation. The wretched state of these peasants, 
Dr.^Tennant oliscrves, outdoes every thing which a European can imagine. 

925. Harvests arc gathered in at difFerent seasons of the year; and as often as a 
particular crop is collecU'd, the ryot sends for tlie brahmin, or parish priest, who burns 
ghee and says prayers over the collected heap, and receives one measure of g^oin for his 
trouble. 

92fi. Tin ulixtwns we have now Bubmitt(>d will give *)mc idea of the al^riginal agri- 
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culture of Hindustan; not in its details, but as to its peculiar features. It is evidently 
wretched, and calculated f3r little more than the bare sustenance of an extensile popula¬ 
tion : for though the revenue of the state is in fact the land rent, tliat revenue, notwith 
standing the iminense tract of country from which it is collected, is known to be very 
small. The state of agriculture, h^ever, both politically and professionally, is capable 
of great improvement; an^ it is bcueved that tlie present government has already effected 
material benefits, both for tlic natives and for itself. Wherever the British influence is 
preeminent, there Europeans settle and introduce improvements; and even the more in¬ 
dustrious Asiatics find tliemselvcs in greater 
security. The Chinese arc known to be a 
remarkably industrious people, and many 
them have established tliemselvcs in British- 
Indian seaports. Watlien ( Voyage, d-c., 1814) 
mentions a corn-mill, combining a bake- 
Ilbuse, both on a large scale and driven by 
powerful stream of water, as having been es¬ 
tablished at Penang, in the island of that name, 
by Amec, a Chinese miller. The building is 
ill the Chinese taste, and fonns a very pic¬ 
turesque group in a romantic spot, 120.) 

About sixty people are employed; tiioiigh 
great part of the labour is done by machinery, 
and among other tilings the kneading of the dough. TIic shipping is the ctiicf source of 
consumption. 

Subsect. 6. 0/ the Agricidture of the Island of Ceylon. 

927. The agriculture of Ceylon is noticed at some length by Dr. Davy, who s.ays the 
art is much respected by the Singalcse. Tlio climate of that country is without seasons, 
and differs little throughout the year in any thing but in the direction of the wind, or 
the presence or absence of rain. Sowing and reaping go on in every month. 

928. The sod if Ceylon is generally siliciotis, seldom witli more than from one to tlircc 
per cent of vegetable matter. Dr. Davy (^Account, ifc.) fouinl the cinnamon tree in a 
state of successful culture in quartz sand, as white as snow on tlic surface, somewhat grey 
below ; containing one part in one luindre-d of vegetable matter, five lentils of water, and, 
the remainder silicious sand. He supposes die growth of tlie trees may be owing in a 
considerable degree to the situation being low and moist. 

929. The culttralwn in the interior of Ceylon is almost exclusively of two kinds ; the 
dry and wet. llie fonner consists of grubbing up woods on the sides of hills, and sow¬ 
ing a particular variety of rice and Indi.in com ; the latter is carried on in low flat sur¬ 
faces, which may be flooded with water, llice is die only grain sown. Tlie ground is 
flooded previously to commencing the ojicration of plougliing, and is kept under water 



tvliilc t'fco furrows arc given; the water is tlicn let oin anti rice, being previously 
sUeped ill water till it begin^ to germinate, is sown broadcast. When the seed has token 
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root, and before tiie mud has liad time to dry, the water is re-^niitted ; wlien tlic plants 
are two or tliree indies high, the ground is weeded, and any Uiiii parts made goiMl by 
transplanting from siidi as are too thiek. llie water remains on tlw field till the rice 
begins to ripen, wliich is commonly in seven montlis : it is then let ofT and tlie crop cut 
down with reaping hooks, and carried to the threshing floor, where it is trod out by 
buflaloes. 

930. The agricidtvral implements of the Sinhalese are few and simple ; they consist of 
jungle hooks 121 a), for cutting down trees and underwood ; an axe (A) ; a sort of 
French spade or bcche (c) ; o plough of tlie lightest kind (<l), which tlie ploughman holds 
with one hand, tlie beam being attached to a pair of buflaloes, by a yoke (c), and with 
the other, he ciirrics a long goad (f), with which, and his voice, he diiects and stimu¬ 
lates tlie animals. A sort of level (g) is used 
for levelling tlie ground after ploughing, which, 
like the plough, is drawn by a pair of buflaloes, 
the driver sitting on it to give it niuinentum. 

For smootliing the surface of the mud pro- 
par.atory to sowing, a sort of light scraper (/i) 
is employed. The reaping hook (i) is similar 
to ours ; their' winnow (A) is composed of 
strong matting, and a frame of rough twigs. 

The threshing floor is made of beaten clay; 
and previously to commencing the operation of 
treading out. a chann ( Jig. 122. 1 ' is drawn on 
the middle of the floor. A forked stick i m ) is 
used to gather and stir up the straw under the 
buflaloes’ feet. (Davy's Ceylon, 278.) 

931. A Singalese farmyard bears some resemblance to one of tins country ( fig. 123.); 
but fewer buildings arc required, and no barn. 



932. An embankment, or retaining mound, by which an artificial lake of three or four 
miles ill circumference is dammed up, is described by Ur. Davy. It is nearly a slr.uglit 
line across the valley, twenty feet high, and 150 or 200 feet wide ; the .side next the water 
forming an angle of 45°, and faced with large stones, in the manner of steps. This 
must have been a work of great labour to so rude and simple a peo]>lc. 

SuBSECT. 7. Of the present State of Agriculture in the llirmav Empire, in Java, Mntncen, 

Siam, Cochin-China, Tonquin, Japan, ^c. 

9.33. The agriculture cf these countries, and of others of minor note adjoining them, difleis 
little, as far as it is known, from that of Hindustan. In all of them the sovereign is the 
lord of the .soil; the operative occupier is wretchedly poor i^id oppressed. The chief pro¬ 
duct is rice; the chief animal of labour the buffalo or ox ;^hc chief manure, water; and 
the chief material for buildings and implements, the bamboo. 

934. The Birman empire is distinguished for the salubrity of its climate, ami the health 
and vigour of the natives. In this respect they posscs.s a decided preeminence over die 
enervated natives of die East; nor arc the inhabitonts of any country capable of greater 
biKlily exertions than the Birmans. 

9.35. The seasons of tliis tountry arc regular, and the extremes of heat and cold arc 
seldom experienced ; at Icitst, the duration of that intense heat, which immediately pre- 
cedes the commencement of the rainy season, is .so short that its inconvenience is very 
little felt. The forests, however, like some other woody and uncultivated parts of India, 
are extremely pestiferous; and an inhabitant of the champaign country considers 
a journey thither as inevitaldc destruction. The wood-cutters, who are a particular 
clas.s of men, liorn and bred in the hills, arc said to be unhealthy, and seldom attain 
longevity. 
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93C. TAe soU of the soutliern provinces of the Birman empire is remarkably fertile, 
and produces as luxuriantfxrops of rice aa are to be found in the finest parts of Bengal. 
Towards the north, the face of tlie 4X)tmitry is irregular and mountainous, with headlong 
torrents and rivers in yawning ciiasms, crossed by astonisliing bridges: but the plains 
and valleys are exceedingly fruitful; they yield good wheat and various kinds of small 
grain which grow in Hindustan,^^tugethcr witii most of the esculent legumes and 
vegctabliai of India. Sugar.eanes, tobacco of a superior quality, indigo, cotton, and 
the difierent tropical fruits in perfection, arc all indigenous products of this country. 
Besides the teak tree {Tdetona gr^ndis), which grows in many parts of the Birman 
empire, as well to the north of Ummerapoora, as in the southern country, there is 
almost every description of timber that is known in India. 

937. The cattle used in some parts of the country for tillage and draught are remarkably 
good ; they put onlj^a pair of them to Hie plough, which is little different from the 
plough of India, an<l turns up the soil very superficially. In their large carts tlicy yoke 
fyur stout oxen, which proceed with tlie speed of a hand gallop, and arc driven by a 
country girl, standing up in her vehicle, w'lio manages the reins and a long whip 
with ease and dexterity. Many of the rising grounds arc planted with indigo; but the 
natives suffer the hills for the most ])art to remain uncultivated, and only plough the 
rich levels. Ttiey every where burn the rank grass once a year to iiffprovc tlie pasture. 
Tlio Birmans will not take much pains; they leave half the work to nature, wiiicli has 
been very bountiful to them. In the'neighbourhood of Loonglie'many fields are planted 
with cotton, which tlirives well; sesamuin is also cultivated in this soil, and is found to 
answer better than rice, which is most productive in low and moist grounds. In the 
suburbs of Pagahm, there are at least two hundred mills employed in expressing oil 
I'lum the sesamum seed. In this operation the grain is put into a deep wooden trougli, 
and pressed by an upright timber fixed in a frame; the force is increased by a long 
lever, on the extremity of wiiicIi a man sits and guides a bullock that moves in a circle; 
tints turning and pressing tlie seed at the same time. The machine is simple, and yet 
effectually answers the purpose. 

93S. Amorx" the itei^ctab/e productions of tins country/, we may enumerate the white 
sandal-tree, and the Aloexyloii veriiin, producing the true jet-black ebony wood ; the 
sycamore fig, Indian fig, and lianyan tree; the Bigndma indica, Nauclea urientalis-, 
Corypha rotundifdlia, one of the loftiest of the palm trc'es ■, and Excoicaria cocliinchinensis, 
remarkable for tlie crimson under-surface of its leaves. To the class of plants used in • 
medicine and the arts, we may refer tlie ginger and cardainum, found wild on the sides 
of rivers, and cultivated in great abundance; tlie turmeric, used by tlie natives of the 
coast to tinge and flavour their rice and other food ; the betel pepper, Faodra Piperita, 
and three or four kinds of Pipsicum ; the JustScia tinctoria, yielding a beautiful green 
tinge; Morinda uinbellkta, gamboge, and Ciirthamus, furnishing yellow dycs; the red 
wcmhI of the Lawsoiun spindsa and Ctesal]iini(i Sappan; and the indigo. 'I'he bark of tlic 
AT^riutn antidysent<'‘rica called codagnpala, .'ind that of the 7 aurus CnlUalKin; the fruit 
of the .Str^clinos niix vomica, the PVlssia fistula, the tamarind, and the Croton Tifilium; 
the inspissated juice of the aloe, the resin of the camphor tree, and the oil of the U\- 
cinus, are occasionally imported from this country for tlie European dispensaries. The 
rinnamon laurel, sometimes accompanied by the nutmeg, sugar cane, bamboo, and 
spikenard, is found Uiroiighout the whole country; the last on dry hills, and the 
bamboo and sugar cane in rich swamps. The sweet ]iotuto, Ipomoi'a tiiberdsa, mSd 
apple and love-apple iVolkniirii Meloiigena and I<ycop7Tsici>n), aVymphiv'a, AWaniAmm, 
gourds, melons, water ineinns, .nid various other esculent plants, enrich this country by 
cultivation ; and the plantain, cucoa-iu.t, and s.ogo palm, are produced spontaneously, 'llie 
vine grows wild in the forests, but its fruit is inferior, from u'ant of cultivation and through 
excess of heat, to that of the south of Europe ; but this cuuntrj' is amply supplied w'ith 
the mango, pine-apple, Sapindus edhlis, niiingostan plum, Averrhda Carambbla, custard- 
apple, papaw-fig, orange, lemon, lime, and many other exquisite fruits. • 

!)39. I’hc oniihals of the Krmnn empire correspond to tliosc of Hindustan. The 
wild elc])hants of IVgu arc very numerous; and, allured by Uic early crops of rice, 
commit great devastation among the plantations that are exposed to their ravages, llic 
king is the proprietor of these animals ; and one of liis Birman majesty’s titles is “ lord 
of the white elephants and of all the elephants in tlie world." Tlie forests abound with 
tigers. The horses are small, but handsome and spirited, hardy and {U'tive ; ami are 
frequently exported in timber-ships bound for Madras and other parts of tlic const, where 
they are disposed of to considerable adviuitage. Their cows are diminutive, resembling 
the breed on the coast of Coromandel ; but their buffaloes are noble animals, much 
superior to those of India, and are uses) for draught and agriculture; some of them are of 
a light cream colour, and ore almost as flt^rcc os tigers, who dare not molest them. The 
■chiicutqpn, or rat of I’haraolt, called by the natives ouiibuii, is found in tliis country : 
but there is no such animal as tlie jackal in tlic Ava dominions, though they arc very 
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numerous in the adjoining country. Among the birds, which are tlic same with tliose 
of other parts of India, is one calkAl the honza, the symbol of^ Uic Birman nation, as the 
eagle was of tlie Ronuui empire. It is a spedes of wild fowl, called in India the 
Bramin goose; but tJie natives of Ava do not deify this bird. 

9-10. T/ie agriculture of Java has been noticed by Thunberg, and more fully described 
by Sir Stamford Raffles. I'kc climate, like tliat of Ztlier countries situated witliin about 
ten degrees of tlie ctjuator, presents a perpetual spring, summer, and harvest. Hie 
distinction of weadier is into wet and dry, never hot and cold, and rain depends on the 
winds. The surface of the country is low towards the coast, but hilly in tlie interior; 
unhealthy about Batavia, but in most otlier parts as salubrious as any other tropical 
country. I'he soil is for tlie most part rich, and remarkable for its depth ; probably, as 
Governor Raffles conjectures, owing to its volcanic origin. ' « 

941. Lantled projwrty in Java is almost exclusively vested in the king, between whom 
and the cultivator ^cre arc no intermediate holders ; and the cultivator is without lease 
or right beyond the will of the sovereign. The miinncr in which the king draws b's 
income from the whole surface of the country is by burdening certain “ villages or 
estates with the salaries of particular otfleers, allotting others for the support of his 
relatives or favourites, or granting tliem for the use of particular charitable institutions ; in 
the same manner ds before the consolidation act in Britain, the interest of particular loans 
was paid upon the produce of specific imports.” 'IVadesmeii, government officers, 
priests, and the government, are all alike paid in kiiid. , 

949. The crops raised by the farmer for home consum]>lion are chiefly rice and maize, 
some uhcat is also grown ; but tlie staple article is rice, of which one pound and a half 
per day are considered sufficient nourisliineyt for an adult. 

9-13. The crops raised by the colonists are coflec, sugar, cotton, tobacco, and a variety of 
other productions of the fhut. One of the principal articles is coffee. Tlie coflee ]>Iants 
are first raised in seed-beds, then transplanted under an open sited for tlie sake of shiKle, 
and then in about eighteen months removed into the garden or plantation, where tliey are 
destined to yield their fruit. A plantation is laid out in squares, the distance of plant 
from plant being commonly about six feet, and in the centre of each four trees is placed a 
dadap tree, for the purpose of aflbrding shade, which in Java seems necessary to the 
health of the plants. They are never pruned, grow to the height of sixteen feet, and 
will bear fur twenty years ; but a plantation in Java is seldom continued more tlmn ten 
years In general three crops of berries arc produced in a season. 

944. The live stock of the Java farmer consists of the ox and buflalo, used in plough¬ 
ing, and the horse for burden : they have a few sheep, and goats and poultry. 

945. The implements are tlie plough, of which tliey have a common or rice ground 
sort, a dry-soil plough, and a garden or plantation plough, all of which are yoked to a 
pair of buflaloes, or oxen, in the same manner. The harrow (fg. 124. a), on which the 



driver sits, iti a sort of rake ; and they have a sort of strong hue, which they use as a 
substitute for a spade (b), and a lighter one, used as a draw hoe (c). Tlieir knives for 


weeding, pruning, and rt'aping 
(fig. I U5.a toy),arc very curious; 
one of them (g) is used both 
as an axe and bill, and another 
(k) os a thrust hoe and prun¬ 
ing hook. It is observed by Go¬ 
vernor llaflics, tliat in reaping 
they crop off “ each icparate 
ear along with a few inches of 
tlie straw ;”an “ operose process’ ’ 
wliicli he was informed had its 
origin in some religious notions. 
Crops arc generally dibbled or 
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transplanted; no manure is even required or given in Java except water. In 
ploughing fur rice, ihe land is converted into a semifluid mire, in wlticli the plants arc 
inserted. A curious mode is made use of to scare tlie birds from ripening crops. An 
elevated shed is raised in the middle of the plantation or field, within which a child on 
the watch touches from time to time a series of cords, extending 'from the shed to the 
extremities of tlie field lij^e the raclii of a circle, and tims prevents the ravages of 
birds. The native cart of Java is a clumsy conjunction of boards, running on two 
solid wheels from five to six feit in diameter, and only from one inch to two inches broad, 
on a revolving axle. It is drawn by two buffaloes. 

040. The vpas, or poison tree {ArUiaris toxicaria), has been said to bea native of, and 
}ieculiar to, Java; but Dr. llorsfield and other Imtanists have .iscertained that there is no 
tree in the island answering its description : there arc two trees used for poisoning war¬ 
like instruments, but neither is so powerful as to be used alone; and, indeed, they are 
in no way remarkable cither as poison plants or trees The Ilafflcsza Amoldt, the most 
extraordinary parasitic plant known to botanists, is believed to be a native of this island 
as well as of Sumatra, where it was originally found. 

947. The roatis of Java, Sir Stamford Raffles observes, are of a greater extent and 
of a better description than in most countiics. A high road, passable for carriages at .all 
seasons of the year, runs from the western to tlie eastern extremity of the island, a 
distance of nut less than eight hundred English miles, with po^t stations and relays of 
horses every five miles. The greater part of it is so level that a canal might be cut 
along its side. There is anotlier high road which crosses the island from north to south, 
and many intersecting cross roads. The main roods were chiefly formed by the Dutch 
as military roads, and “ so far,” Governor Rpffies continues,* “ from contributing to the 
assistance of the agriculture or trade of Java, their construction has, on the contrary, in 
many insbinccs been destructive to whole districts. The })easant who completed them by 
his own labour, or the sacrifice of tlie lives of liis cattle, w-as debarred from their 
use, and not permitted to drive his cattle along them, while he saw tlie advantages they 
were capable of yielding reserved for liis European masters, who thus became enabled 
to hold a more secure possession of his country.” (Jlistory of Java, i. 198.) 

918. Of the jM-ninsula rf Malacca very little is known. Agriculture is carried on in 
the marginal districts of the country ; but the central jiarts are covered with unexplored 
forests, which swann witli lemurs, monkeys, tigers, wild boars, elephants, and other 
animals. The chief grain cultivated is rice ; and the chief exports are, pepper, ginger, ' 
gum, and other spires, raisins, and woods. Game and fruits abound. " Tlie lands,” 
I.e I’ouvre observes, “ arc of a superior quality ; and covered with odoriferous woods ; 
but the culture of the soil abandoned to slaves is fallen into contempt. lliesc wretched 
labourers, dragged incessantly from their rustic emidoyracnts by their restless masters 
who delight in war and maritime enterprises, have rarely time, and never resolution, to 
give the necessary .attention to the labouring of tlieir grounds.” 

919. The kingdom of Siam may be described as a wide vale between tw'o high ridges 
of mountains; but compared w ith tlie Birman empire, the cultivated land is not above 
half the extent either in breadtli or length. 

9.';o. The agriculture if the Siamese does not extend far from the banks of the river or 
Its branches ; so that towards the mountains tliere are vast aboriginal forests filled with 
wild animals, whence they obtain the skins which arc exported. The rocky and varie' 
gated shores of the noble Gulf of Siam, and the size and inundations of the Meinam, 
conspire with the rich and picturesque vegetation of the forests, illumined at night by 
ciowds of brilliant fire-flies, to impress strangers with .admiration and delight. 

9.51. The sod towards the mountains is parched and infertile; but, on the shores of tlie 
river, consists, like that of Egypt, of a very rich and pure mould, in which a pebble can 
scarcely be found; and the country would be a terrestrial paradise if its government were 
not so despotic as to be justly reckoned far inferior to that of their ncighliours the 
Binuans. Rice of excellent quality is Uic chief product of their agriculture ; wheat is 
not unknown ; peas and other fbgctfiblcs abound; and maize is confined to their gardens. 
'Die fertility of Siam depends in a great degree, like tliat of Egypt on tlie Nile, on its 
grand river Meinam and its tributary streams. 

952. The kingdom of Laos borders on China, and is surrounded by forests and deserts, 
so as to be of difficult access to strangers. The climate is so temperate, and the air so 
pure, that men are said to retain tlieir health and vigour, in some instances, to the age of 
one hiiiulred years. The flat part of tlie country resembles Siam. The soil on the east 
bank of the river is more fertile than tliat on the wesL Tlie rice is preferred to tliat of 
other Oriental countries. Excellent wax a.id honey are produced in abundance, and 
the poppy, ginger, pepper, and other useful plants are cultivated, and their products; 
exchanged with the Chinese fcjr clotlis. 

953. Gkimbodia, like Siam, is enclosed by mountains on the east .and west; and 
fertilised by an uveiilowing river. 'I'he climate is so hut that the inhabitants are under 
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the necessity of residing on the banks of tiie rivers and Iakc|, where they are tormented 
by musquitos. llie soil is fertile, and produces abundance of corn, rice, excellent 
legumes, sugar, indigo, opium, camphor and various medicinal drugs. Tlie must pecu- 
' liar product is the gamboge gum (Stalaguiitis cambogioidcs), whicli yields a fine yellow 
tint. Ivory, also, and silk arc very plentiful, and o^ little value. Cattle, particularly of 
the cow kind, are numerous and cheap. Elephants, lions, tigers, and almost all tlic 
animals of the deserts of Africa are found in Camlxxlia. It has several precious woods, 
among wluch are tlie sandal and eagle woo<l, and a particular tree, in the juice of wliich 
they dip their arrows; and it is said, that though a wound from one of tlie arrows proves 
fatal, the juice itself may be drank witliout danger. Tlie country, though fertile, is very 
thinly peopled, 

954. Cochin-China presents an extensive range of coa.st, but few marks of tillage. 
Besides rice and other grains, sugar, silk, cotton, tobacco, yams, sweet potatoes, pumpkins, 
melons, and other culinary vegetables, are cultivated ; and cinnamon, pepper, ginger, 
cardamom, silk, cotton, sugar, aula wood, .Japan wood, Coluinbo, and other woods aFid 
spice plants, abound in the forests and copses. The liorscs arc small but active ; and 
tlicy have the ox, butTalo, mules, asses, sheep, swine, and goats. Tigers, elephants, and 
monkeys abound in tbe forests, and on the shores are found the edible swalloivs’ nests, 
esteem^ a luxury in the East and especially in China. '^'hesc nests, according to 
some, arc formed of the /'ucus /ichenoides; according to others, of the spawn of fish. A 
good account of them will be found in the Farmer’s Manaune (vol. xx.). written by a 
gentleman who had resided some years on I’rinccof Wales's Island. Almost every kind 
of domestic animal, except sheep, appears to be very plentiful. In Cochin-China they 
have bullocks, goats, swine, hiitfalocs, ele]riiants, camels, and horses. In the wihhIs are 
found tlie wild boar, tiger, rhinoceros, and plenty of deer. 'Hiey account the flesh of the 
elephant a great d.unty, ar.d tlieir poultry is excellent. They pay little nttentioLi to the 
bribing of bullocks, as the tillage is perfonned by bnfl’aloes, and bullock’s flesh 
is not esteemed as food. The sea, as well as the land, is a never-failing source of sus¬ 
tenance to those who dwell on the coast. iVIost of the marine w'onns distinguished by 
the name of Mollusca, are used as articles of food by the Cochin-Chinesc. All the 
gelatinous substances derived from the sea, whether animal or vegetdile, aie considered 
by tlicm the most nutritious of all aliments ; and on this princi])le various kinds of 
sea-weeds, particularly the i.’uci and .(“/'Igiv, are included in their list of edible plants. 
Tliey likewise collect many of the small succulent, or flt>shy, plants, which aie 
usually produced on salt and sandy marshes; these they either boil in their soups, or cat 
in a ravv state, to give sapidity to their rice, which with them is the grand support of 
existence. In Cochin-China they are almost certain of two plentiful crops of rice every 
year, one of which is reaped in .April, the other in tJetober. Fruits of various kinds, as 
oranges, bananas, figs, pine-apples, pomegranates, and others of inferior note, are 
abundantly produced in all parts of the country. Tliey have very fine yjims, and plenty 
of sweet potatoes. Their small breed of cattle does not appear to furnish them with 
much mil' 
children. 

955. Tonguin, in regard to surface, may be divided into two portions, the moun¬ 
tainous and the plain. Tlie mountains are neither rocky nor precipitous, and are partly 
covered w'ith forests. Tlie plain is flat like Holland, being intersected by canals and 
dykes, and varied by lakes and rivers. The chief agricultural product is rice, of which 
there are two harvests annually in the low country, but in the high lands only one. 
Wheat and wine are unknown. TJie mulbeny tree is common; and the sugar cane is 
indigenous ; but the art of refining the juice is unknown. The live stock are chiefly 
oxen, buffaloes, and horses; swine aliound, and there are a few goats, but assi's and 
slieeparc unknown. Dogs, cats, and rats arc eaten. Poultry, ducks, and geese abound, 
and are found wild i.i tlie forests. T'hc eggs of ducks arc heated in ovens, and produce 
young, which swan.i on the canals and ponds. The forests contain deer, hoars, peaetK-ks, 
a peculiar kind of partridge, and quails. The tigers are large and destructive ; one of 
them is said to Iiave entered a town, and to have destroyed eiglity-five people. Tlie wihl 
elephants are also very dangerous. Apes are foun ' in these forests, and some of them tif 
large size: these and the parrots are not a little destructive to the rice and fruits. 
Tlie Tonquin plough consists of three pieces of woo<l, a pole, a handle, and a third 
piece, almost at right angles with the last, for o])ening the groiinil; and they arc simply 
fixed with straps of leather : this plough is drawn by oxen or buffaloes. 

O/if}. The afinculture of Japan is superior to that of most Eastern countries. Tlie 
climate is variable. In summer tlie heat is violent; and, if it were not moderated by 
sea breeaes, would be intolerable. The cold in winter is severe. The falls of rain com¬ 
mence at miilsuinmer, and to these Japan owes its fertL'ily, and also its high state of 
imputation. Thunder is not unfrequent; tempests, hurricanes, and eartliqOakiN arc 
very common. From Thunberg’s tliemiomclncal observations it appears tliat the gicalest 
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degree of lieat at Negasak^ was 98° in August, and tlie severest cold in January, 85°. 
'Die face of the country presents some extensive plains, but more generally mountains, 
hills, and valleys; the coast being mostly rocky and precipitous, and invested with a 
turbulent sea. It is also diversided with rivers and rivulets, and many species of 
vegetables. ^ 

957. TIte soil of Japany d^ough barren, is rendered productive by fertilising showers, 

by manure, and by tlie operation of agricultural indastry. . 

958. Agricidlurey I'huTiher/i iiforms us, is here well understood, and the whole country, 

even to the tops of the hills, is cultivated. Free from all feudal and ecclesiastical im- 
pediments, the fanner applies liimself to tlie culture of the soil with diligence and vigour. 
Here are no commons; and it is a singular circumstance, thut, if any portion be left 
uncultivated, it may be seized by a more industrious neighbour. The Japanese inode 
of inanuriiig is to form a mixture of all kinds of excrements witli kitchen refuse, wltich 
is carried in pails into the field, and poured with a ladle upon tlie plants, when they 
hate attained the height of about six inches; so that Uiey tlius instantly receive the whole 
benefit. They are also very attentive to weeding. The sides of the liills ore culti¬ 
vated by means of stone walls, supporting broad plots, sown witli rice or esculent routs, 
nice is tlie cliief grain ; buckwheat, rye, barley, and wheat being litllg used. A kind 
of root, used as the {wtato (Convolvulus edulis), is abundant, i^itli seVeral sorts ot 
beans, peas, turnips, cabbages, &c. From die seed of a kind of cabbage, lamp oil is 
expressed; and several plants arc cultivated fur dyeing, widi the cotton shrubs, aiul 
mulberry trees for the food of silkworms. The varnish and camphire trees, the vine, 
the cedar, the tea tree, and the bamboo reed, not only grow wild but are planted for 
numerous uses. • 

9.')9. In respect to Hue stock, there are neither sheep nor goats in the whole empire of 
.Japan ; and, in general, there arc but few quadrupeds. The food of the Japanese con¬ 
sists almost entirely of fisli and fowl with vegetables. Some few dogs are kept fiom 
motives of superstition ; and cats are favourites widi the ladies. Hens and common 
ducks are domesticated for the sake of their eggs. 


SuDSECT. 8. Of the present Slate f Agriculture in the Chinese Emjrire. 

960. Agricultural improvement in China has, in all ages, been encouraged and 
honoured. The husbandman is considered an honourable, as well as a useful, member of 
society ; he ranks n.'‘xt to men of letters or officers of state, of whom he is frefjuently 
the progenitor. The soldier, in China, cultivates the ground. The priests also are 
agriculturists, whenever dieir convents are endowed with land. Notwidistanding all 
these advantages, however, the Chinese empire is by no means so generally cultivated 
as Uu Halde and other early travellers asserted. Some districts arc almost entirely 
under cultivation ; hut in many there are extensive wastes. 

961. Dr. Abel is of ojnnuni that in that part of China passed through by I-ord Am¬ 
herst’s embassy, die land “ very feebly productive in food for man fully equalled that 
which afforded it in abundant quantity." He never found extensive tracts of land in 
general culdvaUon, but offen great industry and ingenuity on small spots ; and concludes 
that “ as horticulturists the tffiinese may perhaps be allowed a considerable share of 
merit; but, on the great scale of agriculture, diey arc not to be mentioned with any Eu¬ 
ropean nation.*’ {^Narrative, 11!7.) 

Livingstone, an intrlliKent resident in China, observes, “ The statement in the Knn/rtnperdm 
Sntanntca, that ‘ Chinese aKneullure is distiiiguisiied and eiieouragtsl by the eourt beyoint alt other 
sciences,’Is incorrect, since it is iini|uostionnbly siilHirdinate to literature, and it may be vi’oll duubUsl 
whether it ought to be ronsidercil .is holdinif ninoiiK Uie Chinese the rank of a science; for, inde¬ 
pendently of that routine which has licon followed, wiOi little variation, IVoiu a very higli antiquity, they 
seem to lie entirely iftnorant of aJI the principles by wliieh it could have been placed on a scieiitilic luuiid. 
atioii." (Wort. 7'ro».«, v. 49.) 

96.9. The climate of China m in general reckoned moderate, though it extends from 
the 50th to the 91st degree of south latitude, and includes three elimates. Tlie nortJiern 
parts arc liable to all the rigours of a European winter. Even at Pekin, at that season, 
the average of the thermometer is under 90° during the night, and in the day consi¬ 
derably below the freezing point, llie lieat of those parts w hich lie under the tropics 
is moderated by the winds from the mountains of Tatiu’y. In the southern parts there 
is neitliei frost nor snow, hut storms arc very frecpu’iit, especially about tlie time 
of the equinoxes; all the rest of tlie year the sky is serene, and the earth covered witli 
verdure. 

964. The surface if the country, though in general flat, is much diversified by chains 
of granite mountains, hills, rivers, canals, and savage and uncultivated districts, towns 
innumerable, villages, and coUages covered with thatch, reed, or palm leaves, and in 
some places witli their gardens, or fore-courts, fenced witli rude poles, as in England. 
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126.) Chino, Dr. Abel observes, from the great extent of latitude contained in its 
boundaries, and from its extensive plains and lofty mountains, partakes of the advan¬ 
tages and defects of many climates, and displays a country of features infinitely varied 
by nature. Every thing artificial, however, has nearly tlie same characters in every 
province. 



965. The soil varies exceedingly: it is in many parts not naturally fertile; but has 
almost every where been rendered so by tJic application'of culture and manure for' suc¬ 
cessive ages. 

’ 966. The landed properti/ of Cliiiia is considered as the absolute right oftlie emperor: 
but the sub-proprietor, or first holder, is never turned out of possession as long as he 
continues to pay about the tenth part of what his farm is supposed capable of yielding; 
and, though the holder of lands is only considered as a ten.ant at will, it is his own 
fault if he is dispt)ssessed. If any one happens to hold more than his family can con¬ 
veniently cultivate, he lets it to another, on condition of receiving half the produce, 
out of which be pjtys the whole of the emperor’s taxes. The greater part of the poor 
peasantry cultivate land on these terms. In Cliina there itre no immense estates, no 
fisheries are let out to farm. Every subject is equally entitled to the free and uninter¬ 
rupted enjoj-ment of the sea, of the coasts, of tlie estuaries, of tlie lakes and rivers, 
llicre are no manor lords with exclusive privileges, nor any game laws. 

967. The agricultural products of Chin.i extend to every useful vegetable. Tliere 
is scarcely a grain, a fruit, a tree, or a culinary vegetable of Europe, or tlie rest of the 
world, that tliey do not cultivate; and they have a number peculiar to themselves. 
Fowl and fish arc not extensively roared, as the chief articles of diet are vegetables. 
Rice is the common grain of the country; a species of cabbage, the universal culinary 
vegetable ; swine, the most .'ilnindant live stock ; and tea, the chief plant of export. 

966. The tea districts of China extend from the 27tli to the 31st degree of latitude. 
According to the missionaries, it thrives in the more northern provinces; and from 
Kajmpfer it appears to be cultivated in Japan as far north as lat. 45°. It seems, according 
to Dr. Abel’s observation, to succeed best on the sides of mountains, where there can be 
but little accumulation of vegetable mould. The soils from which he collected tlie 
best specimens const ■ited chiefiy of sandstone, schistus, or granite. Tlie land forming 
the Cape of Good Hope consisting of the same rocks, and its geographical position 
corresponding to that of the tea districts of China, Dr. Al>el considers it might be 
grown there, if desirable, to such an extent .as to supersede tlie necessity of procuring it 
from China. It grows well in St. Helena and P<o Janeiro, and will grow any where in 
a meagre soil and moderate temperature. 

969. The culture of the lea plaiU in China has been given by various authors. It is 
raised from seeds sown where the plants are to remain. Three or more ore dropped into 
a hole four or five inches deep; these come up without furtlicr trouble, and require 
little culture, except that of removing weeds, till the plants are three years old. llie 
more careful stir the soil, and some manure it; but the latter practice is seldom adopted. 
Tlie third year the leaves arc gathered, at three successive gatlierings, in February, 
April, and June, and so on dll the bushes become s^nted or tardy in their growth, 
which generally happens in from six to ten years. They are then cut-in tO'Aincourage 
the production of fresh shoots. 
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970. The gathering qf tl\f leaves is performed willi care and selection. Tiic leaves 
arc plucked oA' one by one; at the first gathering only the unexpanded and tender arc 
taken; at the second, those tliat are full grown; and at tlic tliird, the coarsest. Tlic 
first forms what is called in Europe imperial tea ; but of this and other names by which 
tea is designated, the Chinese know nothing; and the compounds and names arc sup¬ 
posed to be made and givei\by the merchants at Canton, who, from tire great number of 
varieties brought to them, have an ample opportunity of doing so. These varieties, 
though numerous, and some of them very diircrcnt, are yet not more so than the dif¬ 
ferent varieties of the grape; tliey are now generally considered as belonging to one 
species ; tlie Thm Bohia, now Camdllta Buhea (Jig. 127. a), of botanists. Formerly it was 
tlioiight thiit green tea was gathered exclu¬ 
sively from Cam^llw viridis; but that is now 
doubtful, though it is certain tlierc is what 
is called tlic green tea district, and tlic black 
tL% district; and the varieties grown in the 
one district differ from those grown in the 
other. Dr. Abel could not satisfy him- 
self as to there being two species or one; 
but tliinks there are two species. He was 
told by competent persons tliat either of the 
two plants will afford the block or green tea 
of the shops, but that tlie broad thin-leaved 
plant (C. viridis) is preferred for making the 
green tea. 

971. The lea leaves being gathered are 
cured in houses which contain from five to 
ten or twenty small furnaces, about three 
feet high, each having at the top a l.-irge Hat iron pan. 71icrc is also a long low table 
covered witli mats, on which the leaves are laid, and rolled by workmen, who sit round 
it: the iron pan being heated to a certain degree by a little fire made in the furnace 
underneath, a few pounds of the fresh-gathered leaves are put upon the pan ; the fresh 
and juicy leaves crack when they toueh the pan, and it is the business of die operator to 
shift them as quickly as possible with his bare hands, till they become too hot to be easily 
endured. At this instant he takes off the leaves with a kind of shovel resembling a fan, ■ 
and pours them on the mats before the rollers, who, taking small quantities at a time, 
roll them in the )>alms of tlieir hands in one direction, while others .are fanning them, tlmt 
they may cool the more speedily and retain their curl the longer. lliis process is 
repeated two or three times or oftener, before the tea is put into the stores, in order that 
all the moisture of the leaves may be tlioroughly dissipated, and their curl more com¬ 
pletely preserved. On every repetition the pan is lcs.s heated, and the operation performed 
more slowly and cautiously. The tea is tlien separated into the diHcrcnt kinds, and 
deposited in the store for domestic use or exportation. 

972. The different sorts of black and green are not merely from soil, situation, and age 
of the leaf: but, after winnowing the tea, the leaves are taken up in succession as they 
fall; those nearest the machine, being the heaviest, form the gunpowder tea; the 
light dust the worst, being chiedy used by the lower classes. That which is brought 
down to Canton undergoes there a second roasting, winnowing, packing, &c., and 
many hundred women arc employed for these purposes. 

more select sot Is qf tea, the blossoms of the Cam^lUa Sasanqua {fig. 327. fe sppear to be 
rollortcd, since tlicy are brought over land to Russia, and sold by Chinese and Armenians in nfoscow at a 
(tre.it price. The buds also ap|>ear to be gathered in some cases. By far the strongest tea which I>r. 
Abel tasted in ( hina, was that called Vu-ticii, used on occasions of ceremony. It scarcely coloured the 
water, and on examination was found to consist of the half.expanded leaves of the plant 
W. As substitutes Jor tea, uswl by the Chinese, maybe mentioned a siktics of moss common to the 
inouiitains of Shan-tung ; an infusion of ferns of diflbrcnt sorts, and, Ur. Aliel thinks, the leaves of the 
common eamellia and oil camellia may be added. Du Halde observes that all the plants called tea by the 
Chinese are not to he ronsiderod la the true tea plant; and Kiempfcr asserts that in Japan a sjxicicb oi 
C amellfo, as well as the O'lea frhgrans, is used to give it a high flavour. 

975. The oil-hearing tea plant (CanuWa oleifera) i.s culu'vated for its seeds, from wlucli 
an oil is expressed, in very general use in tlie domestic economy of Cliino. It grows 
host in a red sandy soil; attaining the height of six or eight feet, and producing a pro¬ 
fusion of white blossoms and seeds. Tliese seeds arc reduced to a coarse powder, citiicr 
in a mortar by a pestle acted on by the cogs of a 
water-wheel (Jig. 128.), or by a horizontal mIiccI, 
having small perpendicular wheels, shod with iron, 
fixed to its circumference, and acting in a groove 
lined with the same metak Hie seeds, when 

ground? arc stewed or boiled in bags, and then _ 

pressed, when the oil is yi^Hded. liie piess is a hollow cylinder, with a piston pressed 
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against one end, hy driving wedges at tlie side; it is very simple and yet powerful. 
{hr. AM's Nar , 176.) An oil used as a varnish is extracted from another variety of 
the Camellia, or tea plant (the Dry&ndra cordata of Thunh.), which is used as a varnish 
for their boats, and coarser articles of furniture. 

976. The tallow tree {Crtilon sehlfeivtm) resemble^ tl»e oak in tlie height of its stem and 
the spread of its branches, and its foliage has the green and lustre of the laurel; its 
flowers are small and yellow, and its seeds white. 'I'he latter arc cnifdied either as the 
camellia seeds, or in a hollow trunk of a tree, lined with iron, by means of a wheel liulen 
with a heavy weight (Jig. 1 ^9.), and suspended 
from a beam. The bruised matter next 
undergoes nearly the same process as the 
camellia seeds, and the oily matter is found to 
have all the properties of animal tallow. It is 
mixed with vegetable oil and wax, to give 
it consistence, and then made into candles, 
which burn with great flame, emit ..much 
smoke, and quickly consume. 

977. The waj: tree, or Te-ta, is a term which 
is not applicable 'to any one species of tree, 
but to such as arc attacked by a small wonn, 

which runs up, and fastens to their leaves,. _ - - 

covering them with combs. When tliese wonA arc once used to the trees of any district, 
they never leave them, unless sometlung extraordinary drives them away, 'flie wax pro¬ 
duced is hard, shining, and considerably dearer tlian that of trees. 

978. The Se'samum orirnthle and the lUciinis communis, or castor.oil plant, arc cultivated for the 
esculent oils extracted from their seeds They appear to have some method ot depriving the castor oil 
of its purgative qualities, but Dr. Abel thinks not completely. 

979. The camphtre tree {jMurus Camphura) grows to the size of our elms or oaks The camphire is 
procured by boiling the ftesh-gathered branches of the tree, and stirring the whole with a stick, till the 
gum begins to adhere to it in the form of a white Jelly. The fluid is then poureil oil* into a glazed vessel, 
and left to concrete. “ The crude camphire is then punflcil in the following manner. A quantity of the 
finely powdered materials of some old w.ill, built of earth, is put as a first layer at the liottom o( a cojqier 
basin ; on this is jilaced a layer of r.imnhire, and then another of earth, and so on till the vessel is nearly 
filled , the scries being tenmnated w itli a layer of earth : over this is laid a covering of the leaves of the 
plant To.tio, (icrhaps a species ot dfi'ntha A second liasiii is now inverted over the first, and luted on. 
The whole thus prepari^ is put over a regulateil lire, and submitted to its aetion lor a certain length of 
time, It IS then removed and suffered to cool. 'I'lie camphire is found to have sublimed, and to lie 
.attached to the upper basin, and is further refined by repetitions ot the same process.” (Nairatire. 
^c,1791 

9.S(i. The oak is as much prizeil in China as in other countries, anil is styled the trfee of inheritance 
There arc several species in general use for building, dyeing, and fuel; and the acorns arc ground into 
a paste, which mixed with the flour of corn is made into r,ikes 
9H1 7'hf niaiiJenhntr tree {Salishtirm adlanl^ftllta^ is grown for its fruit, which Dr Abel saw exjiosed 
in quantities, but whether as a table fniit, a culinary vegetable, or a imdicine, he could not ascertain. 
Ksmiifer says, the fruit assists digestion. 

9f(‘2. The cordage plant {S'lda trtiafolia) is extensively cultivated for the manufacture of cordage ft-om 
Its fibres The common hemp is used fbr the same punxise, but the .S'lda is preferred. A species of Mfuiii 
is also grown in some places, and its fliires used for rope and other purposes. 

9S:j The common cotton, and also a variety bearing a yellow down, from which, without any 
dyeing process, the nankeen cloths are formed, are grown in different places. The mulberry is grown 
in a dwarf state, as in Mindiistan. 

!)S+. The ground nut {iVrarhis liirpoga.'n), the eatable arum (.Trum cscull'ntuml, the'I'riiiia bicdniis, 
the ^'cirpus tulierhsiis, and Neli'nnbium, all producing edible tubers, arc cultivated in lakes tanks or 
marshy places. ^ ’ ’ 

93.1. The Selumbium, Dr Abel observes, with its pink and yellow blossoms, and broad green leaves 
gives a eharm and productiveness to marshes, otherwise unsightly and barren Tlie leaves ul the plant 
are watered in the summer, and cut down close to the roots 
on the approach of winter. The secds^hieh are in size and 
form like a small acorn without its xnbaarc eaten grixm, or 
liricxl as nuts, and arc oftori preservfRRh sweetmeats , they 
have a nut-hke flavour Its roots ai Sometimes ns thick as 
the arm, of a pale green without, ai whitish within ; in a 
raw state they arc eaten as fruit, ‘ jtiiry and of a 
sweetish and refreshing flavour; and boiled are served 

as vegetables. 

986. The Scirpus tuberhms, or water chestnut (Jig. 130.), 
is a stoloniferous rush, ahnost without leaves, and the 
tubers are produced on the stolonos. It grows in tanks, 
which arc manurixl for its rtxieption about tiiccnd of March 
A tank being drained of its water, small pits are dug in it« 
bottom ; they are filled with human manure, and ex|iosed 
to the sun for a fortnight; their contents are next intimately 
blended with the slimy bottom of the tank, and slips of the 
plant inserted. The water is now returned to the tank, and 
the first crop of tubers comes to perfection in six months. 

(Rox. Coromandel.) 

987. The millet (HSlcus) is grown on the banks of rivers, 
and attain* the h«ght of sixteen frat It is sown in rows, 
and after it comes up /*4nicum is sown between, which 
comes to perfection after the other is cut down. 

988. Among the many esculent ivgelables cul¬ 
tivated ill China, the petsai, a species of white cabbage, is in most general use. The 
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quantity consumed of it over the whole empire is, according to all authors, immense; 
and. Dr. Abel tliinks, it ifiay be considered to the Chinese what the potato is to the 
Irish. It is cultivated with great care, and requires abundant manuring, like its 
congeners of the ilrAssica tribe. Boiled, it has the flavour of asparagus; and raw, it 
eats like lettuce and is not inferior, it often weighs from fifteen to twenty pounds, 
and reaches the height of two or ftee feet. It is preserved fresh during winter by 
burying in the earth ; and i{ is pickled with salt and vinegar. 

9S9. Almost axry vef^etaUe of use, as food, in the arts, or as medicine, known to the 
Tcsl of the world, is cultivated in China, with, perliaps, a very few exceptions of equatorial 
]>lants. Tlie bamboo and cocoa-nut tree, as in Hindustan, are in universal use: in¬ 
digo is extensively cultivated; sugar also in tbe southern piovinces, but it is rather 
a luxury than an article of common consumption. It is used mostly in a coarse 
granulated form; but for exportation, and for the upper classes, it is reduced to its 
crystallised state. Tobacco is every where cultivated, and in universal use, by all ages, 
aial both sexes. Fruits of every kind abound, but they arc mostly bad, except the orange 
and the lec-lchee I Dimocaqius Lilclit), both of which are probably indigenous. The art 
of grafting is well known, having been introduced by the missionaries; but they do not 
appear to have taken advantage of this knowledge for the improvement of their fruits, 
'i'liey have also an art which enables them to take off bearing bran<Yie.4of fruit, par¬ 
ticularly of the orange and peach, and transfer them, in a growing state, to pots, for 
their artificial rocks and grottos, and summer-houses. It is simply by removing a ring 
of tiie bark, plastering round it a ball of earth, and suspending a vessel of w'ater to drop 
upon it, until the upper edge of the incision has thiuwn out roots into tbe earth. 

990. The live stock of Chinese agrtcuUure is neither abundant nor various. The 
gre.ater part of their culture being on a small scale, and perfonned by manual operations, 
does not require many beasts of labour : their canals and boats supply the place of beasts 
of burden ; and their general abstcmiousnjj^s ren<lers animals for the butcher less neces¬ 
sary. They rear, however, though in comparatively small number, all the domestic 
animals of Kurupc ; the horse, the ass, the ov, the buffalo, the dog, the cat, the pig; but 
tlicir horses arc small and ill-fonned. The camels of China are often no larger tlian our 
liorses ; the other breetls arc good, and particularly that of pigs. The kind of dog most 
cuininoii in the south, from Canton to Tong-chin-tcheu, is the spaniel with straight cars. 
More to tiic north, as far as Pekin, the dogs have generally hanging cars and slender 
tails. 

991. The Chinew are CTceedinf’fy sjiaring in the use of animal food. The broad-tailed 
shcc]> are kei)t in the hilly parts of the country, and brought down to the plains; but 
the two animals most esteemed, because they contribute most to their own subsistence 
and are kept at the cheapest rate, are the hog and the duck. Whole swarms of Uie 
latter are hied in large barges, surrounded with projecting stages covered with coops 
for (he reception of these birds, which arc taught, by the sound of the whistle, to jump 
into the rivers and canals in scorch of food, and by anotlter call to return to their lodg¬ 
ings. They arc usually hatched by phicing their eggs, as the ancient Egyptians were 
wont to ilu, in small ovens, or sandbaths, in order that the same female may continue to 
hiy eggs ihroiighoiit the year, which would not be the case if she h.ad a young brood to 
attend. 'J'he ducks, wben killed, are usually split open, sailed, and dried in the sun ; in 
wliicli state they afford an excellent relish to rice or other vegetables. 

!)92. 7'he wild animals are numerous. Elephants are common in the south of China, 
and extend as far as the thirtieth degree of north latitude in the province of Kiangnau and 
of Yun-nau. The unicorn rhiiutccros lives on the sidesof the marshes in the provinces 
of Yun-nau and Quan-si. Die lion, according to Du l||ldc and Trigault, is a stranger 
to China; but the animal figured by Neuliotf, under the name of the tiger, seems to l>e 
the maneless lion known to the ancients, described by Oppian, and seen by M. Olivier on 
(lie Euphrates. Marco Polo saw lions in Fo-kicn : thejfe.were some at the court of Kublai 
Kluin. The true tiger probably shows himself in the most southerly provinces, where 
there are also various kinds of iwonkeys ; the long-armed gibbou or fimia lungimknus; tlic 
.9iniia infiuens, or ugly baboon ; and the Sitnia Sylvknus, which mimics tbe gestures and 
even the laughter of men. The musk animal, which seems peculiar to the central plateau 
of Asia, sometimes goes down into the western provinces of China. The deer, tlie boar, 
(he fox, and otiicr animals, some of which are little known, are found in die forests. 

99.9. Several if the birds of the country arc distinguished for beauty of form and bril¬ 
liancy of colour; such as tlie gold and silver pheasants, which wc see often painted on 
the Chinese papers, and which have been brought to this country to adorn our aviaries ; 
ol.so the Chinese teal, remarkable for its two beautiful orange crests. The insects and 
hutterflies are equally distinguished for tlieir uncommon beauty. Silkworms are common, 
and seem to tie indigenous in the country. From drawings made in China, it appears 
to posses almost all the common fishes of Europe; and M. Bloch, and M. dc Lacepedc 
have made ns acquainted with several species peculiar to it. The Chinese gold-fidi 
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(6''yprinus auriitiis), which, in that country, ns with us, is kept in basins os an ornament, 
is a native of a lake at the foot of the high mountain of Tein-king, near the city of 
Tchang-hoo, in the province of Tch^-kiang. From that place it has been taken to all the 
other provinces of the empire and to Japan. It was in 1611 that it was first brought to 
England. 

994. The fisheries f China, as already noticed, aie free to all; there are no restrictions 
on any of the great lakes, tlic rivers, or canals. The subject is not once mentioned in 
the Leu-lee; but the heavy duties on salt render the use of salt-fish in China almost 
unknown. Besides the net, the line, and the spc.'ir, the Chinese have several ingenious 
methods of catching fish. In tlic middle parts of the empire, the fishing corvorant 
(Pclicanus piscator) is almost universally in use; in other parts they catch them by torch¬ 
light ; and a very common practice is, to place a board painted white along .tlie edge of 
the boat, which, reflecting the moon’s rays into die water, induces the fish to spring 
towards it, supposing it to be a moving slieet of water, when diey fall into the boat. 

995. The implements of Chinese agriculture are few and simple. The plough ha.s o.io 
handle, but no coulter; there arc diflerent forms; some may be drawn by women, (Jig. 
131. a), others are for stirring the «oil under w.atcr (h), and the largest is drawn by a 
single buffalo or ox (c). Horses are never employed for that purpose. Tlie carts arc 

low, narrow, and the* wheels so diminutive as 

_ often to be made without spokes. A large 

(l cylinder is sometimes used to separate the grain 

— -r I. Y from the e.ir, and they have a winnowing ma- 

"w . chine similar to that which was invented in 

t -- // \ Europe aliout a century ago. Tlie most 

V. ingenious machines are those for raising water 

|\ for die purposes of irrigation. A very'ingenious 

_ _„ p wj;eel for this purpose has Ijeeii figured by 

“ jl Sir George Staunton: but the most univer- 

Vy. " ^ sally used engine is the chain-pump, worked in 

various ways liy o.xen, by walking in a wheel, 
hand; and next to it buckets worked 

-- by long levers (fig. 13‘2.), as in the gardens 

round London, Paris, Constantinople, and most large citii-s of Europe. For pounding 
oleiferous seeds they have also very simple and economical machines, in which pestles on 
the ends of levers are worked by a horizontal shaft put in motion by a water-wheel. 
Oig. 133.) The chief thing to admire in die implements and machines of India and 
Ciiina is their simplicity, and the case and little expense with which they may be 
constructed. 

996. The operations of Cliincsc agriculture arc numerous, ^ 

and some of them curious. Two great objects to be pro- ” 
cured are water and manure. Tlie former is raised from 

rivers or w'ells by the machines already mendoned, and dis- „ . ^ 

tributed over the cultivated surface in the usual manner, and ] 

the latter is obtained from every conceivable source. 11 M 

997 The object of their tillage, Livingstone observes, " appears to lie, in -f iJo-A+s-J 

the first instance, to expose the soil as extensively as possible; and this is ir —- - - 

best etfected by throwing it up in large Tn.isscs, in which state it is allowed 

to remain till it is finally prepared for planting. When sufficient ram has fallen to allow the husliandman 



to Hoad his fields, tl 
same mamier as for I 


hey arc laid iiiitlcr water, in which state they arc commonly pintigbed again, in the 
fallow, and then .i rake, or rather a sort of harrow, alioiit tlirre feet deep and four 
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feet wide, with a aiuKle raw of teeth, it drawn, by the tame animal that drawt their plough, perpendicu. 
larly through the soil, to break (he lumps, and to convert it into a kind of ooze; and a« the teeth of this 
rake or harrow are not set more than tyoin two to three inches apart, it serves, at the same time, very 
effectually to remove roots and otherwise to clean the ground. For some purposes, the ground thus pre¬ 
pared IS allowed to dry ; it is then formed into beds or trenches; the beds are nuule of a convenient stae 
fur watering and laying on manure The intermediate trenches arc commonly about nine inches deep, 
and of tile necessary breadth to give to the beds the rer|iiircil elevation j but when the trenches are 
wanted for the cultivation of water plonm, some part.of the soil is removed, so that a trench may be 
formed of the proper dimensions^ 

!»8. For <Acsc imenUiota they use a hoe, commonly ten inches dew, and five inches broad, made of 
iron, or of woiat with an iron border, and for some purposes it is divided into four or five pitings. Hy 
constant practice the Chinese have ori^uircd such dexterous use of this simple instrument, that tiicy form 
their beds and trenches with astonishing neatness and regularity. With it they raise the ground which 
has not lieen ploughed, from the beds and trenches, by only ehanglng it from a vertical to a horizontal 
direction, or employing its edge. It is also used for dicing, planting, and in general for every purpose 
which a Cliincse liusbandman has to accomplish. 

‘•ai. The roUcetton of manure is an object of so much attention with the Chinese, that a prodigious 
number of old men, women, and children, Incapable of much other labour, are constantly employed about 
file streets, public roads, and banks of canals and rivers, with baskets tied before ttiem, and bolding in 
f heir hands small wooden rakes, to pick up tile dung of an' inals, and offals of any kind that may answer 
thf purpose of manure: this is mixed siiaringly with a portion of stiff loamy earth, and formed into 
cakes, dried afterwanls in the sun. It sometimes becomes an object of commerce, and is sold to farmers, 
who never employ it in a compact state. Their first care is to construct very large cisterns, for containing, 
besides those rakes and dung of every kind, all sorts of vegetable matter, as leaves, roots, or stems of plants, 
with muil from the eanals, and offals of animals, even to the shavings collected by badicrs With all these 
they mix as much animal water as can be procured, or common water sufficient to dtiute the whole; 
aiifl, in tins state, generally in the act of putrid fermentation, they apply it to the ploughed earth. In 
various parts of a farm, and near the paths and roads, large eaithen vcsscu ate buriiM to the edge in the 
ground, for the accommodatioii of the labourer or passenger who may have occasion to use them. In 
small retiriiig.houses, built also upon the brink of the roads, and in the neighbourhood of villages, reser¬ 
voirs are cunstriictcd of compact inatcrksis, to prevent the absorption of whatever they receive, and straw 
is eareliilly thrown over the surface from tunc to time, to prevent evaporation .Sui h a value is set upon 
the principal ingredient, c.illed ta-feu, lor manure, that the oldest and most helpless persons are not 
deemed wholly useless to the family by which they arc supiiortcd. The quantity of manure collected by 
every means is still inadequate to tne demand. 

1000. Vegetable or wood ashes, according to Livingstone, are esteemed the very best 
manure by the Chinese. Ttie weeds which were separated from ttic land by the harrow, 
willi what they otherwise are able to collect, are carefully burnt, and the aslics spread. 
The part of the field where this has been done is easily perceived by the most careless 
obstTver. Indeed the vigour of tlie productions of those parts of their land where the 
ashes have been applied is evideni, as long as the crop continues on the ground, ITie 
.-islies of liiviit vegetables are also mixed w ith a great variety of other matters in fonning 
the comjiositions which arc spread on the ficld.s, or applied to individual plants. 

1(X)] The plaster of old k Hi hens is much esteemed as a manure; so that a farmer will replaater a cook, 
house for the old plaster, that he may employ it to fertilise his fields. 

loot'. (Jf nightsoil ;ta.rcui, the Chinese h.ave a high notion: and its collection and formation into cakes, 
by means of a liltlu cUy, clay and lime, or huniiar substances, give employment to a great number of indi. 
viduals I'hcy transixirt tliese cakes to a great distanec This manure in its recent state is applied to the 
loots of cauliflowers, cabbages, and similar plants, with the greatest advantage. 

100.1 The dung and urine of all ammats arc collected with great care; they are used both mixed and 
separately The mixture is less valuable than the dung, and this for general purposes is the better the 
older It IS. Homs and liones reduced to iiowdcr, the cakes left after expressing several oils, surh as of the 
Kroiiiid.n)tt, hcmp.seetl, and the like, rank also as manures Small crabs, the leathers of fowls and ducks, 
soot, tile sweepings ol street-, and the stagnant cuiiteiits of common sewers, are often thouglit sufficiently 
valu.ible to he taken to a great distance, e-peci.ally when water carnage ran be obtain^. 

lOol Lime is employed chiefly for the puiqiosu of destroying insects; but the Chinese arc also aware of 
Its I'crtiliMiig projicrties 

The Chinese often manure the plant rather than the soil. The n.atiire of the climate in the southern 
part of the empire seems to justify fullv tins very kalmnoiis but eeonuiniral prartiee. Ham commonly falls in 
such quantities and with such force us towash away all the soluble part of the soil, and the manure on which 
Its fertility is sup|Kised to de|jend ; and this often appears to be so ellfcctuaUy done, that nothing meets the 
eye but sand and small stones It is ^orefore proper that the Chinese htislvuidman should reserve the 
necessary nourishment of Ihe plant firtie applied at the projier time For this purpose reservoirs of the 
requisite dimensiuus arc eonstruetetl at the comer of every field, or other convenient places. 

UX)6. fVith the seed nr itoting fdant its proper manure is invariabli/ applied. It is tlicn 
carefully watered in dry weatlicr night and morning, very often with tiie black stagnant 
contents of the common sewer; as the plants advance in growth the. manure is changed, 
ill some instances more than onccj till their advance towards maturity makes any furdier 
Hjiplication unittcessary. 

1007. The public retiring-hotktm ate described by Dr. Abel, a» rather constnicted for 
exposure than concealment, being merely open sheds with n mil or sjiar laid over the 
reservoir, * 

lOOH. The mixture of soils is said to be a common praelicc as a substitute for manure : 

“ they are constantly changing earth from one piece of ground to another } mixing sand 
with that which ajipears to be too adhesive, and loam where the soil appears to be too 
loose,” &c. 

10 {) 9 . The terrace cultivation is mentioned by Du Ilalde and others, as carried to great 
perfection in China: but the observations of subsequent travellers seem to render this 
doubtful. Lord Amlierst's emliassy passed through a hilly and mountainous country for 
many vveeks together: but Dr. •AIicl, who looked eagerly for examples of that system of 
cultivation^ saw none that answered to llie description given ljy autluirs. Du Halite's 
description, he says, may npply^ to some particular cases: but the instances which h« 
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observed lead him to ronclude that terrace cultivation is in a great measure confined to 
their ravines, undulations, and gentlest declivities. * 

1010. Rows, or drilLs, are almost always adopted in planting or sowing; and for this 
purpose tJie lands arc laid flat, and not raised into ridges with intervening furrows. They 
are said to be particular in having the direction of their rows from north to south, which, 
other circumstances being suitable, is certainly a dc^rable practice. Before sowing, seeds 
are generally kept in liquid manure till they germinate. Barrow frequently saw in the 
province of Keang-see a w'oman drawing a light plough with a single handle (jig. 151. a), 
through ground previously prepared; while a man held tlie plough witli one hand, and 
with the other cast the seed into the drills. 

1011. Forests of immense extent exist on the mountains of the western districts of 
China, and abound in almost every species of tree known in Europe, and many others 
unknown. Besides timber and fuel, these forests supply many valuable products, as 
barks, gums, oils, and resins, used in the arts. Rose wood, ebony, sandal wood, iron wood, 
and a great variety of others are sent to Europe for cabinet work. 'Hie Chinese aloe lias 
the height and figure of an olive tree. It contains within the bark three sorts of wood; the 
first, black, compact, and heavy, is called eagle-wood; it is scarce; tl»c second, called 
calambooc, is light like rotten wood ; the third, near the centre, is called calamlm wood, 
and sells in India for its weight in gold; its smell is exquisiti*, and it is an excellent cordial 
in cases of fainting or of palsy. 

1012. The national agriculturalfeteot the Chinese deserves to be noticed. Every year 
on the fifteenth day of the first muon, which generally corresponds to sou'e day in the 
beginning of our M.arch, tlic emperor in person goes through the ceremony of opening 
the ground; he repairs in great state to the field appointed for tin’s ceremony. The 
princes of tlie imperial family, tlie presidents of the five great tribunals, and an immense 
number of mandarins attend him. Two sides of the field arc lined with the officers of 
the emperor’s house, the tliird is occupied by difiTercnt mandarins; the fourth is reserved 
for all the labourers of the province, who repair thither to see Uieir art honoured and prac¬ 
tised by the head of the empire. The emperor enters the field alone, prostrates himself, 
and touches the ground nine times with his head in adoration of Tien, the God of heaven. 
He pronounces with a loud voice a prayer prepared by the court of ceremonies, in which 
he invokes the blessing of tlie Great Being on his labour, and on that of his whole people. 
Then, in the capacity of chief priest of the empire, he sacrifices an ox, in homage to 
heaven as the fountain of all good. While tlie victim is offered on the altar, a plough is 
brought to the emperor, to which is yoked a pair of oxen, ornamented in a most mag¬ 
nificent style. Hie prince lays aside bis imperial robes, lays hold of the handle of the 
plough with the right hand, and opens several furrows in tlie direction of nortli and 
south ; then gives the plough into tlie hands of the chief mandarins, who, labouring in 
succession, display their comparative dexterity. Tlie ceremony concludes with a distri¬ 
bution of money and pieces of cloth, os presents among the labourers; tlie ablest of whom 
execute the rest of the work in presence of the emperor. After the field has received all 
the necessary work and manure, the emperor returns to commence the sowing with 
similar ceremony, and in presence of the labourers, nicse ceremonies are performed on 
the same day by the viceroys of all the provinces. 

SuBSECT. 9. (J" the jrresent State of Agriculture in Chinese Tatary, Thibet, and Booian. 

1013. Chinese Tatary is an extensive region, diversified with all the grand features of 
nature, and remarkable for its v,-ist elevated plain, supported like a table by the moun¬ 
tains of Tliibct in tlie south, and Allusian chain in the north. Tliis prodigious plain is 
little known; its climate is supjiosed to be colder than that of Fnmcc; its deserts to 
consist chiefly of a black sand; and its agriculture to be very limited and imperfect. 
Wheat, liowGvcr, i > said to be grown among the southern Mandshurs. 

1014. Thibet or Tibet is an immense tract of country little known. 4',If consists of two 
divinons, Thibet atid Bootan. The climate of Thibet ds extremely cold and bleak to¬ 
wards the south, for though on the confines of the tofrid zone it vies in this respect with 
that of the Alps of Italy. That of Bootan is more temperate; and the seasons of both 
divisions are severe compared to those of Bengal. 

101.4, With respect to surface, Bootan and Thibet exhibit a very r^arfcable contrast. 
Bootan presents to the view nothing but the most misshapen irregularities; mountains 
'•covered with eternal verdure, and rich with abundant forests of large and lofty trees. 
Allmost every favothrable aspect of thena, coated with the smallest quantity of soil, is cleared 
ai^ adapted to cultivation, by being shelved into horizontal beds ; not a slope or narrow 
slf p of land between die ridges lies unimproved. There is scarcely a mountain whose base 
is not washed by some rapid torrent, and many of the loftiest bear populous villages, 
amidst orchanls and other plantations, on their siimmit^and on their sides. It combines 
its extent the most extravagant traits of rude nature and laborious art. 
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lOlA mbet, on the other hand, atrikea a traveller, at Ar»t aieht, as one of the least favoured countries 
under heaven, and appears to be in a great measure incapable of culture. It exhibits only low rocky 
hills, without any visible vegetation, or extensive arid plains, both of the most stern and stubborn aspect, 
promising Aill as little as they produce. 

1017. The afpiculhirr. of Thibet has many obstacles to contend with. Its common 
products are wheat, peas, and barley^ Rice grows only in the southern parts. Turnips, 
pumpkins, and cucumbers iye abunoant. I'he greater part of the plants which travellers 
have noticed are such as are met with also in Europe and in Bengal. At the foot of the 
mountains are forests of bamboos, bananas, aspens, birches, cypresses, and yew trees. The 
asli (f/rnus floribunda) is remarkably large and beautiful, but tlie firs small and stunted. 
On the snow-clad mountains grows the Ztheum undulatum, which the natives use for 
medicinal purposes. The country contains, both in a wild and cultivated state, peaches 
and apricots, apples, pears, oranges, and pomegranates. The Cucklia saracenica serves 
for the manufacture of chong, a spirituous and slightly acid liquor. 

1018. Thibet abounds in animals, partly in herd. and flocks; but chiefly in a wild state. 
Ihc tame horses arc small, but full of spirit and restive. The cattle arc only of middling 
height. Tlicre are numerous flocks of sheep, generally of small breed; their head 
and legs are block, tlicir wool fine and soft, and their mutton excellent; it is eaten in a 
raw state, after having been dried in the cold air, and seasoned with ^rlic and spices. 
The goats are numerous, and celebrated for their fine hair, which is used in the manu¬ 
facture of sliawls ; tliis grows under the coarser hair. The yak, or grunting ox, fur¬ 
nished with long and thick hair, and a tail singular for its silky lustre and undulating 
form, furnishes an article of luxury common in all tlie countries of tlie East. The musk 
ox, the ounce, a species of tiger, the wild horse, and tlie lion, are among tlie animals of 


the country. 

1019. That elegant sjierimcns of cwil archi- 13 j ja 

tecture, both in die construction of mansions 

(Jig. 1.84.), or palaces, and in bridges and , 1" 

other public works, sliould be found in such T \ 1 1 

a country is radier singular. In Turner’s | \ I ^ 

journey through Uiis mountainous region, he | I 

found bridges of v.-irious descriptions gene- 

rally of timber. Over broad streams, a triple U 

or quadruple depth of stretching timbers pro- l\ I a ll 

jeet one over the other, their ends inserted 

into the rock. Piers are alino<.t totally ex- 

eluded, on account of the extreme rapidity_' ‘ 

of die rivers. Tlje widest river has an iron 

bridge, consisting of a number of iron chains wliich support a mattcd 'ph rtfi cfrtn^ arid two 
chains are stretched above parallel widi the sides, to ^low of a matted- border for the 
safety of the passenger. Horses arc permitted to go over this bridge, one at a time. 
There is another bridge of a more simple construction, formed of two parallel chains, 
round which creepers arc loosely twisted, sinking very much in the middle, where suitable 
planks are placed for a path. Another mode of passing rivers is by two ropes of rattan 
or stout osier, stretched from one mountain to another, and encircled by a hoop of the 
same. The passenger places himself between them, sitting in the hoop, and seizing a 
rope in each hand, slides himself along with facility and speed over an abyss tremendous 
to behold. Chain and wire bridges, constructed like those of Tliibet, are now becoming 
common in Britain; and it is .singular, that one is described in Hutchinson’s Durham 
(Ncw'cast. 1785) as having been erected over the Tees. 


SuBSXCT. 10. Of the present State of Agriculture in the Asiatic Islands. 

1020. The ifftmds of Asia form a considerable |>art of our globe; and seem well 
adapted by nature for die support of civilised man, though at presetit they are mostly 
peopled by savages. We shall notice tiicse islands in die order of Sumatra, Bonieo, dw 
Manillas, the Celeiies, the Loochoo Isles, and the Moluccas. 

1021. Sumatra is an island of great extent, widi a climate more temperate than that of 
Bengal, a surface of mountains and plains, one diird of which is covered with impervious 
forests, and a soil consisting of a stratum of red clay, coveml widi a layer of black mould. 
The most important agricultural product is rice, which is grown liodi for home consump¬ 
tion and export. Next may be mentioned lhq,«4X)Coa-ntlt, the areca palm, or betel-nut 
tree, and the pepper. Cotton and coiTec are also cultivated; and die native trees affiird 
the resin Iiensoin, caasia or wild cinnamon, ratta^is or smaU canes (..fruiulo Rbtang), canes 
for walkingsticks, turpentine, and gums; besides ebony, pine, sandal, teak, manciuneel, 
iron wood, banyan, aloe, and dthcr woods. 
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1022. The pepper plant (Vt])ernigrumyjig, 135. a) is a slender climbing shrub, which also 

routs at the joints. It is extensively cultivated 
at Suniatra, and the berries exported to every 
part of the world. According to Marsden 
{Hist, of Sumatra), tlie ground chosen by the 
Sumatfiins for a pepper-garden is marked 
out into regular' squares of six feet, the in¬ 
tended distance of the plants, of which there 
are usually a thousand in each garden. The 
next business is to plant the chinkareens, 
which serve as props to the pepper-vines, 
and are cuttings of a tree of that name, which 
is of quick growth. When the chinkarecti 
has been some months planted, the most 
promising perpendicular shoot is reserved for 
growth, and the others lopperl olF: this 
shout, after it has acquired two fatlioms in 
height, is deemed sufliciently high, and its top 
is cut off. Two pepper-vines arc usually planted to one cI’Mikarcen, round which the 
vines tw'ist for suppor}; and after l»eing suffered to grow three yf-ars (by which time 
they acquire eight or twelve feet in height), they arc cut off about thice feet from the 
ground, and being loosened from tlie prop, arc bent into the earth in siu-’; a manner 
that the upper end is returned to the root. This operation gi\’es fresh vigour to the 
plants, and they hear fruit plentifully the ensuing season, 'i'ho fruit, which is pro¬ 
duced in long spikes, is four or five months in coming to maturity : the berries are at 
first green, turn to a bright red when ripe and in perfection, and soon fall off if not 
gathered in projicr time. As the whole cluster docs not ripen at the same time, part of 
the berries would be lost in waiting for the latter ones; the Sumatrans, therefore, 
jiluck the bunches as soon as any of die berries ripen, and spread them to dry upon mats, 
or upon the ground ; by drying they become bl.ack, and more orTessshrivelled, according 
to%ieir degree of maturity. These are imiiorted here under the name o( black pepper. 

102.1 White pepper consists of the ripe and perfect berries of the same s[>ccies stri|nv«l of their outer coats. 
For this purpose the berrie.s arc stee|jea fur about a forlmuht in water, till, byswelhng, their outer coverings 
burst; after which they are easily separated, and the pep|ier is carefully uned by exposure to the sun ; 
or the berries arc freed from tlieir outer coats by me.ins of a iirepardtinii of hrnc and mustanl.oil, called 
“ chinam,” applied before it is dried. Pepper, which has fallen to the ground over-ripe, loses its outer 
coat, and is sold as an interior sort of white [leppi^c. 

1024. The betel leaf (Pijier Belle, _/ig. 135. 6) is also cultivated to a cqnsiderable extent. 
It is a slender-stemmed climbing or trailing plant, like the black pepper, with sniootli 
painted leaves. These leaves serve to enclo.se a few slices of tlie nut of the areca palm 
erroneously called the betel nut. Tlie areca being wrapped up in the leaf, the whole is 
covered with a little clniiiam or shell-lime to retain the fiavoiir. The preparation has the 
name of betel, and is chewed by the better sort of southern Asiatics to sweeten the breath 
and strengthen the stomach; and by the lower classes for the same reasons as ours do 
tobacco. The coiisuinpfion is very extensive. 

1025. The areca palm (Arcca Catechu) grows to the height of forty or fifty feet with a 
straight trunk, and is cultivated in the margins of fields for its nut or fruit, which is sold 
to be prepared as betel. 

1026. Three sorts of cotton are ruUwated, including the silk cotton (D6mbax Ceiba), a 
handsome tree, winch has been compared by some to a dumb waiter, from the regularity 
of its branches. 

1027. The lice itock of Sumatra consists of horses, cows, buffaloes, sheep, and swine. 'Hicy 

are all diminutive. The horse is chiefly used for the .saddle, and the liutlalo for labour. 
'J’he wild animals ar^ numerous, and include the civet cat, monkey, argus pheasant, tlie 
jungle or wild fowl, and the small breed of poultry found also at Bantam on the west 
of Java, and well known in Britain by that name. * 

1028. Borneo is the largest island in the world next to New Holland. Tt is low and 
marshy towards the shore, and in this respect ; nd in its climate, is similar to Java. 
Tltc soil is naturally fertile; but agriculture is neglected, the inhabitants occupying 
themselves in searching for gold, which they exchange with the Jajianesc for the neces¬ 
saries of life. 

1029. The ava, or inioiicating pepper (Viper meihpsticum), is cultivated here. It is a 
shrub with a forkenl stem and oblong leaves, bearing a spike of berries and having thick 
roots. Tlie root of tliis plant, bruised or Qhew(>d in the mouth, and mixed with the saliva, 
yields tliat nauseous, hot, intoxicating juice, wliicb is vi acccptalilc to the natives of tlie 
South Sea islands, and which is spoken of with so inucli just detestation by voyagers. A 
similar drink is made in Peru from the meal of the maize, lliey pour the liquor of the 
cocoa-mit, or a little water, on the bruised or masticated matter, and then a small quantity 
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produces intoxication and After tlie use of it for sonic time, it produces inflam¬ 

mation, leprous ulcers, and consumption. It is cultivated in all the Soutli Sea islands, 
except tile New Hebrides and New Caledonia. (Spix's Trawls.) 

1030. The Manillas, or Thillipine Islands, are a numerous group, generally fruitful in 
rice, cotton, tlie sugar cane, and cocita. The bread-fruit also begins to be cultivated here. 

1031. 7'/ie Celebesian IslcAids are little known. Tliey are said to abound in poisonous 
plants; and the inhabitants cultivate great quantities of rice. 

10.32. The agriculture nf the Loochoo Isles, as far as it is known, resembles tliat of China. 
The climate and soil of the principal island seem to be among the most favourable for 
man on the face of the globe. The sea breezes, which, from it situation in the midst of 
an immense ocean, blow continually over it, preserve it from the extremes of hciit and 
cold ; wliile its configuration, rising in the centre into considerable eminences, supplies 
it with rivers and streamlets of excellent water, nic verdant lawns and romantic 
sqpnery of Tinian and Juan Fernandez are displaced here in higher perfection ; cultiva¬ 
tion being added to the beauties of nature. The fruits and vegetable productions are 
excellent, and tliose of distant regions arc found flourishing togeUier. Tlie orange and 
the lime, the banyan of India and the Norwegian fir, all thrive in I.oochoo. The chief 
object of cultivation is rice, the fields of which are kept extremely nenii apd the furrows 
regularly arranged by a plough of a simple construction : irrigation is practised. They 
have also a very nourisliing variety of sweet potato. The aniniSil creation is generally 
of diminutive size, their bullocks seldom weighing more than 350 lbs., though plump 
and well conditioned, and the beef excellent; tlieir goats and hogs are also diminutive, 
but the pviultry large and excellent. The bull is chiefly used in agriculture. These 
islands are not infested by any wild animals. 'I'he inhabitants seem to be gifted with a 
natural politeness, good-breeding, and kindness, analogous to their climate and the pro¬ 
ductions of their country. (//«// in Edin. Gat., vol. iv.) 

1033. The Moluccas, or Sjiicc Tdmids, are small, but fertile in agritultural products. 
In some the bread-fruit is cultivated, also the sago jialni, with cloves and nutmegs. 
'Hie nutmeg-tree (Myt^'ca moschata) grows to the size of a pear tree, with laurel-like 
leaves ; it bears fruit from the age of ten to one hundred years. The fruit is about Uie 
size of an fI|jricot, and when ripe nearly of a similar colour. It opens and discovers the 
mace of a deejj red, grovving over, and in part covering, tlie thin shell of tlie nutmeg, 
which is black. The tree yields three crops annually; the first in April, wliich is the 
best; the second, in August; and the third, in Uecember; yet the fruit requires nine 
months to ri|K-n it. When it is gathered, the outer coriaceous coveting is first stripped 
olf, and tlien the inner carefully separated and dried in the sun. The nutmegs in the 
shell arc exposed to heat and smoke for three months, then broken, and the kernels 
thrown into a strong mixture of lime and water, which is supposed to be necessary for 
their preservation, after which they are cleaned and packed up ; and with the same in¬ 
tention the mace is sprinkled with salt water. 

Sect. II. Of the present Stale of Agriculture in the Australian Isles. 

1034. The Islands of Australia form a most extensive part of the territorial surface 
of our globe, and llie more interesting to Britons as they arc likely one day to be over¬ 
spread by tlieir descendants and language. 'ITic important colonies of New Holland 
and Van lOiemen’s I-ind are iiicretusiiig in a ratio wbicli, if it continue, will at no very 
ilistant period spread civilisation over the whole of the islands composing this large di¬ 
vision of the earth. The iiiiineiise [lopiilatioii, territorial riches anti beauty, commerce, 
naval power, intellect and refirieinenl, which may then exist in these scarcely known 
regions arc too vjist and various for the grasp of the imagination, nicir rapid progress 
to this state, however, is uiupicstion.'ible; being founded on those grand requisites, tem- 
pi'rafe climate, culturnhle soil, ample water intercommunication ; and, to take advan¬ 
tage of all those, an advanced skate of civilisation in the settlers. 

1035. The principal Australian Isles are New Holland, Van Uieinen’s Land, New 
Guinea, New Britain, and New Zealand. 

I03fl. Ketu Holland and Van Diemen's Land are not ricJi in mines, sugar canes, 
cochineal, or cottons; but they are blessed witli a climate which, though diflorent in 
different places, is yet, on the whole, favourable to the liealtb, comfort, and industry of 
Europeans; they exliibit an almost endless extent of surface, various as to aspect and 
capability, but, taken together, suited in an extraordinary degree to the numerous 
purposes of rural economy, the plough and spade, the dairy and sheep-walk. 'I'he 
emigrant has not to wage hopeless and ruflioiis war with interminable forests and 
impregnable jungle, as he finds extensive plains prepared by the hand of nature, ready 
for the ploughshare, and capable of repaying manifold in tlie first season. He is not 
jioisoned by |>cstiferous swamps, nor frightened from his purpose by beasts of prey and 
loadisomc reptiles; he is not chilled by hyperborean cold, nor scorched and enfeebled by 
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tropical heat; and he is not separated from his kind, nor hardened in his heart, by the 
debasin'; influence of open or concealed slavery. It is true, that he is surround^ by 
those wlio have tlie brand of crime and punishment upon them, and who are, therefore, 
to a certain extent infamous; but he has tlie satisfaction of knowing that it is his duty 
and interest to improve, not contribute to the farth< 4 ,' degr.idation of, these fallen beings. 
{Wuiawsm's Present State of Van Diemen's Land. 1829.) ■ 

1037. New Holland, Nolasia, or what may he called the continent of Australia, is 
of a size nearly equal to the whole of Europe. So extended a surface naturally 
presents different characters of climate, elevation, and soil. But tlie climate is said ui 
be every where temperate and salubrious ; to the north it may be considered scmitropical, 
to the south not materially different from that of England. The whole country being 
south of the equator, the seasons are like tliosc of the southern parts of Africa and 
America, and consequently the reverse of tliose of Europe. The surface of the country 
is in general low and level; far northward it is hilly, and a chain of mountains is said,to 
run north and south, very lofty and irregular. Hills and mountains, however, form but 
a small part of tliis extensive country. Lakes and rivers arc not very frequent; but in 
the interior there are extensive marshes and savannas, covered with luxuriant grasses. 
In some places tin; country is highly beautiful. Mr. Evans, who made a journey of 300 
miles into the interior, in 1818, states that “the fartlier he atlvanced the more beautiful 
the scenery became ; L>oth hill and dale w'ere clothed with flne grass, >he whole appear¬ 
ing at a little distance as if laid out into fields divided by hedge-rows. H'rough every 
valley meandered trickling streams of fine water. Many of the hills arc capped with 
forest trees, chiefly of the eucalyptus ; and clumps of these, mixed with mimosas and the 
cassuarina, were interspersed along the declivities of the hills, and in tlie valleys, so as to 
wear the appearance of a succession of gcntlemen’^parks.” 

1038. The mineral productions include coal, limestone, slate, granite, quartz, sand¬ 

stone, freestone, and iron, the last in great abundance. The coal is of the best quality, 
often found in hills, and worked from the side like a stone quarry without expensive 
drainage. # 

1039. The soil towards the south is frequently sandy, and many of the lawns or 
savannas .arc rocky and barren. In general the soil towards the sea coast ft naturally 
more fertile than in the interior; but almost every whore it may be brought into cultiva- 
tion with little liibour and abundant success. 'Ilic colony of New South Wales 
possesses every' variety of soil, from the sandy heath and the cold hungry clay, to the 
fertile loam, and the deep vegetable mould. The prevailing soil hitherto subjected to 
agriculture is a thin black earth resting on a stratum of yellow clay, which is again 
supported by a deep bed of schistus. 

1040. The productions of witure in New Holland present a remarkable sameness 
among themselves, and a no less remarkable dilferencc from those of the rest of the 
world. Tliis applies more particidarly to the animal and vegetable kingdoms. The 
rocks, mountains, and earths, resemble nearly the inorganic substances which are met 
with in other parts of the world; but the animals and plants are decidedly peculiar. 
The natives are coppcr-coloured ssivagcs of tlie very lowest description. 'Ibe quadru¬ 
peds arc all of the kangaroo or opossum tribe, or resemble these, with one or two 
exceptions, among which is the Oniitliorhynchus paradoxus, a qu.adruped with the beak of 
a bird. The fish arc for the most part like sharks. Among the birds are black swans 
and white eagles, and the emu, supposed to be the tallest and loftiest bird tliat exists; 
many of them standing full seven feet high. Every one acquainted in the slightest degree 
with the plants In our green-houses is aware of the very peculiar appearance of those of 
Australia, and there is scarcely a gardener who cannot tell their native country at 
first sight. Mr. Brown, who is better acquainted with these plants than any other botanist, 
observes that the yfcUda and Eucal^itus, of each of which genera there are upwards of 
one hundred species, when taken together, and considered with respect to the mass of 
vegetable matter which they contain, calculated from the ^ize as well as from the number 
of individuals, are, perhaps, nearly equal to all the other plants of that country. l^App. to 
Flinders's Voyage.) 

1041. There is no indigenous agriculture in any part of New Holland ; but the colony 
of New South Wales, which was established in 1788, has appropriated extensive tracts 
of country in that quarter of the island, and subjected them to the field and garden cul- 
tivatioii of Europe. Every thing that can be cultivated in the open air in England can 
be cultivated in New South Wales ; the fruits of Italy and Spain come to greatiw per¬ 
fection there than here, with the single exception of the orange, which requires a slight 
protection in winter. Pine-apples wilTgrow under glass witliout artificial heat; the 
apple and the gooseberry are the only fruits which are found somewhat inferior to those 
pr^uced in Britain But the great advantage of this coibny to the agriculturist is, that 
it is particularly suited to maize and sheep: maize, it is well known, produces a greater 
return in proportion to the seed and labour than any othen bread-corn ; and the wool of 
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the sheep of New South Miales is equal to the best of Uutt produced in Saxony, and can 
be sent to the Britisli market for about the some expense of transport. This wool forms the 
grand article of agricultural export from New Holland. According to a calculation made 
by Mr. Kingdom in 1820{JirilinhColoniest p.28‘2.), “makingthemostliberalallowanccfor 
all kind of expenses, casualties, and deteriorations, money sunk in tlie rearing of sheep 
in this colony will, in the cetirse of three years, double itself besides paying an interest of 
75 per cent.” 

1042. yts a country for an agricidlurul to emigrate to. New Soutli Wales is perhaps 
one of the best in tlie world, and its advantages arc yearly increasing by the great num¬ 
ber of independent settlers who arrive there from Britain. Settlers, on arrival at New 
Soutl) Wales arid Van Diemen’s Land, have a grant of land allotted to them pro¬ 
portionate to tlieir powers of making proper use of it, witli a certain miiubcr of convicts 
as labourers, who with their families are victualed from the public stores for six months. 
(^Kingdom, .811.) The country seems fully adequate to support itself with every 
necessary, and almost every luxury, requisite to tlie present state of human refinement; 
in tills respect it has Uic advantage over France, in being able to bring to perfection the 
cotton plant. “ As a criterion of the luxuries enjoyed by tlie inhabitants in fruit, one 
garden, belonging to a gentleman a few miles from Sydney, contjpns the following 
extensive variety:-—viz. orange.s, citrons, lemons, pomegranates, loquatts, guavas, the 
olive, grapes of every variety, pine-apples, peaches, nectarines, jipricots, apples, pears, 
plums, figs; English, Cape, and China mulberries; walnuts, Spanish cliestniiLs, almonds 
inedliU's, raspberries, strawlxirries, ineluns, ijuiuces and the caper, with otliers of minor 
value; and such is tlie abundance of peaches, that the swine of the settlers are fed witli 
them.” (A'uigdoiti, p. .808.) In the Gardener's Magazine, vol. v. p. 280., Mr. Fraser, 
the Coloni.d botanist, li.is given a (•talogue of upwards of 100 species and varieties of 
fruit under his care in the upon garden at Sydney, including the pine-apple, tlie date, 
the plantain, the cocoa, and the mango. 

1013. An Aublralian Agricultural Society was established, in the year 1823, for “ the 
promotion both of field and garden cultivation ; ” and, besides newspapers, tlicrc is a 
quarterly publication entitled the Australasian Magazine of Agricultural and Commercial 
iiformati^. In June 1824, an Act of Farliamcnt was passed creating an “ Australian 
Agricultural Company, for the Cultivation and Improvement of w.aste Land, in the 
Colony of New iiouth Wales.” This company have an establislmicnt in IjOiidon, for 
the puT])ose of raising a capital of one million of pounds sterling, in shares of 100/. each. ' 

1044. Fan JItemen’s Island is about as l.irg(! as Ireland, and it enjoys a temperate 
climate resembling that of England, but less subject to violent changes. According to 
Evans, the deputy surveyor of the colony, the climate is more congenial to the European 
constitution than any other on the globe. That of New Holland has been commended 
for its salubrity, but the north-west winds which prevail there are unknown at Van 
Diemen’s Land. Neitlier the summers nor winters are subject to any great extremes of 
he.'it or cold ; for though the summits of the mountains are covered during the greater 
part of the year with snow, yet in the valleys it never remains on the ground more than 
a, few hours. 'Flie mean diflerence of temperature between Van Diemen’s Land and 
New South Wales is ten degrees, the mean temperature of the whole island may be 
reckoned at about 00°, and the extremes at frtnn 30° to 80°. The spring commences 
early in September; tlie summer in December ; the autumn in April; and the winter, 
the severity of which continues about seven weeks, in June. 

1045. The suface of the country is richly variegated, diversified by ranges of moderate 
bills and broail vtdleys, and towards the western part of tlie island there is a range of 
mountains, in height '{.500 feet; on tlieir summit is a large lake, the source of several 
rivers. But though there ate hills in v.'irious other ports of the island, tlierc are not above 
three or four of them that can be considered mounbiins. The hills, the ridges or sky 
outlines of w hich form irregular curves, ore fur tlie greater part wooded; and from their 
suminits arc to be seen Icvels^of good pasture land, thinly interspersed with trees, below 
which is a luxuriant grassy surface. These beautiful pl.'uns arc generally of tlie extent 
of 8000 or 10,0(X) acres, and, Evans observes, are common throughout Uie whole island. 

l(i4G. The sod, as in New llulland, is greatly diversified ; but in proportion to the 
surface of the two countries, this one contains comjiaratively much less of an indifferent 
cpiality. Many fine tracts of land arc found upon Uic very borders of the sea ; and the 
plains imd valleys in the interior are composed of rich loamy clay and vegetable mould. 

1047. The animal and vegetable kingdoms are the same as Uiosc of New Holland. 
The native dog, Uie agriculturist’s great enemy in that country, is unknow-n here ; but 
Uiere is an animal of Uic panther family in its stead, wliich commits as great havoc among 
tlie flocks, as tlie wolf did formerly in Britain. It is very cowardly, and by no means 
formidable to man. 'Ilie native savages are, if possible, more uncivilised than those of 
New Holland ; they subsist entirely by hunting, and tliough the country has tlie finest 
rtvers, tJioy have no knowledge whatever of the art of fishing. They bear great animosity 
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to the colonists, having been fired upon by them soon after their first settlement, by wbicli 
numbers were killed. Fortunately, liowever, tlie natives seldom act on the ofiensive, and 
two persons with muskets may traverse the island from one end to the other in perfect 
safety. 

1043. The agricultural facilities of Van Diemen'f Land are still greater tlian those of 
New South Wales. Large tracts of land, perfectly free from timber or underwood, 
and covejcd witli the most luxuriant herbage, are to be found in all directions, but more 
particularly in the environs of Port Dalrymple. These tracts of land are invariably of 
the very best description, and millions of acres, which are capable of being instantly con¬ 
verted to all the purposes of husbandry, still remain unappropriated. Here the colonist 
has no expense to incur in clearing his farm : he is nut compelled to a great preliminary 
outlay of capital, before he can expect a considerable return. He has only to set fire to 
the grass to prepare his land for tlie immediate reception of tlie ploughshare j insomuch 
that, if he but possesses a good team of horses or oxen, with a set of harness and a coui\le 
of substantial ploughs, he has the main requisites for commencing an agricultural estab¬ 
lishment, and for insuring a comfortable subsistence for liimself and family. 

10-19. To this great superMriti/which tliese southern settlements may claim over the 
parent colony, iraqr be superadded two advantages, wliich arc i>f>rhapB of equal magnitude 
and importance. In the first place, the rivers here have a suliicient fall to prevent any 
excessive accumidation.of water from violent or continued rains, and ar”, consecjuently, 
free from those awful and destructive inundations to which the rivers of New South 
Wales are perpetually subject. Here, tlicrcibrc, the industrious colonist may settle on 
tlie bank of a navigable river, and enjoy all the advantages of sending his produce to 
market by water, without running the constant hazard of having the fruits of his liiboiir, 
the golden promise of the year, swept away in an Ii4ur by a capricious and domineering 
element. Secondly, the seasons are more regular and defined, and those great droughts, 
which have been so frequent in I’ort .Tackson, are altogether unknown. In the )cars 
1813, 1814, and 1815, when the whole face of the country was there literally burnt up, 
and vegetation completely at a stand still from the w-ant of rain, an abundant supply of 
it fell here, and the harvests, in consequence, were never more productive. Indeed, 
since these settlements were lirst established, the crops have never sustained Ay serious 
detriment from an insuflicieiicy of rain ; whereas, in the parent colony, there have been, 
sinre its foundation, I may venture to say, half a dozen dearths occasioned by droughts, 
and at least as many arising from floods. 

1050. The si,item of farming in Van Diemen's I,and consists principally of growing 
one crop year after year. There arc a few enterprising individuals who grow the various 
descriptions of grain; but wheat is what the old settler grew first, and from that he can¬ 
not depart. It is not many years since, when the plough might be said to be unknown 
in the island, the ground was then broken up with a hoc, similar to those used in the 
West Indies, and the coni brushed in witli thorns, lliis rude system is now aliolished, 
a pair of bullocks and a plough being within the reach of the smallest landholder. New 
and old land are generally broken up at the same season of the year. Once ploughed, it 
is sown and harrowed, and never again interfered with until the enq) is cut down. 
Wheat, barley, and oats may be sown at the same season, namely, about the beginning 
of .August, although wheat is sometimes sown late in November, and a good croj) reapwl 
in the early part of iMarcb. There is no fear of injuring the grain by sowing early ; 1 
have seen seed sown in the beginning of winter, and flourish suqirisingly. From ten 
to fifteen crops of wheat have been taken in succession, until the land has been com¬ 
pletely exhausted. It is then abandoned, and a new piece broken up. The exhausted 
land generally becomes covered with young mimosas (acacias). (tVulowson.) 

1051. As a country to evugrale to, the circumstance of Van iliemen's Land being 
exempt from those calamitous consequences which are so frequent in New Holland, 
from a superabundance of rain on the one hand, and a tleficiency of it on the other, is a 
most important point of consideration for all such as heutate in their choice between the 
two countries. In the system of agriculture pursued in the two colonics there is not 
any difierence, save that the Indian corn, or inai-'c, is not cultivated here, because the 
cliniatc is too cold to bring that grain to maturity, llailey and oats, however, arrive at 
much greater perfectio.i, and afiord the inhabitants a substitute, although by no means 
an equivalent, for this highly valuable product. Tlic wheat, also, which is raised here is 
of a much superior description to the wheat grown in any of the districts of Port Jack- 
son, and will always command, in the .Sydney market, a difierence of price sufficiently 
great to pay for the atiditional cost of transport. The average produce, also, of the land 
is greater, althoii/'h it does not exceed, nor perhaps cqua', that of the rich flooded lands on 
the banks of the Ilawkesbiiry and Nepean, 'llie priMlucc of both colonies, it is stated, 
would be double what it is, if the operations of agricultitre were as well perfonned as 
in Britain. At present, however, this can only be the case when a settler is so fortunate 
as to get what are called country convicts, tluit is, Irishmen who have liccn employed as 
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agricultural laboui-crs at home. The system of rearing and fattening cattle is perfectly 
analogous to that wliich is pursued at Port Jackson. The natural grasses afford an 
abundance of pasturage at all seasons of tlie year, and no provision of winter provender, 
in the shape either of hay or artificial food, is made by the settler for his cattle; yet, 
notwithstanding this palpable omissioi^ and the greater length and severity of tlie winters, 
all descriptions of stock attaui here a much larger size than at Port Jackson. Wool has 
every promise of becoming a staple commodity of Van Diemen’s I.and. It was at first 
thought that the climate was more favourable for the production of carcass than of fleece; 
but it has been found since the introduction of merinos, that wool can be prtxliiced in 
every respect as good as tliat of New South Wales. In 1822, upwards of 300,000 IIjs. 
of wool were consigned to London, wliich sold there at prices equal to those given for 
the wool of New South Wales and Saxony. Tliose who are doM'rous of more ample 
information respecting this colony, which certainly ranks as tlie first in the world for a 
Britisli emigrant, may consult Kingdom's Driltslt i'ilonies, 1820 ; Evans's Van Diemen's 
Land, 1824; Godwin's Emigrant’s Guide to Van Diemen's Land, 1823; Wuiowson's 
Van Dvemen s Land, 1829. 

1052. New Britain, New Ireland, Ike Solomon Isles, New 
Caledonia, and the New Hebt'ules, are little known. ’I’hey are 
mountainous and woody, with fertile vales and beautiful 
streams. The nutmeg, cocoa, yam, ginger, pejiper, plantains 
(Jig. 136.), sugar coiics, and other fruit and spice trees, 
abound. 

10.53. Pajrua, or New Guinea, partakes of tlie opulence of 
the Moluccas (I0S3.), and their singular varieties of plants and 
animals, llie coasts are lofty., and^boiHid with cocon trees. In 
the interior, mountain rises above mountain, rirbly clothed 
ivith woods of great variety of species, and abounding in wild 
swine. Birds of paradise and elegant parrots abound : they are 
sliot witli blunt arrows, or caught with hirdiime or nooses. 'I'he 
bowels and breast being extracted, they are dried with smoke 
and siilpinir, and sold fur nails or bits of iron to such navigators as touch at the island. 

1054. New Zealaml has scarcely any agriculture, except jilanlations of yam, cocoa, and 
sweet potato. There is only one shrub or tree in tliis country which produces fruit, 
and dial is a kind of .t berry almost tasteless ; but they have a plant (Pliormiuin t^nax) 
which .answers all the uses of hemp and Hax. There ore two kinds of this ])lant, the 
leaves of one of which are yellow, tliose of the other deep led, and both resembling the 
leaves of flags. Of these leaves they make lines and cordage much stronger than any 
thing of the kind in Europe ; they likewise split tliem into breadtlis, and tying the 
slips together form their fi.shing-nets. Their common apparel, by a sitnjile process, 
is made from these leaves; and their finer, by another preparation, is made from the 
fibres. This plant is found botli on high and low ground, in dry mould and deep 
flogs ; Iiut as it grows largest in the latter, that socnis to be its proper soil. It lias lately 
lieen found to prosper in the south of Ireland, but nut to such an extent as to determine 
its value. 



Skct. hi. Of the present Stale (/ ylgricuUure in Palj/nesia. 

1055. Thus sirih great diiision of the earth's sutfaee consists of a number of islands in 
the nortJiern and soiitliern lieinisplieres, which, though at present chiefly inhabited by 
siivages, arc yet, fiom their eliinate and other cireumstanccs, singularly .-idafited for eiil. 
tore and civilisation, 'i'he principal are the I’elli'w Isles, the Ladronc Isles, the Sand¬ 
wich Isles, in the northern hemisphere ; and the Friendly Isles, the Navigator’s Isles, 
the Society Isles, the Georgian Isles, and the Marquesas, in the southern hemisphere. 

lO.'iG. The Pellew Isles are covered with wood, and encircled by a coral reef. None 
of these islands has any sort pf grain or quadruped ; but they are rich in the most 
valuable fruit and spice trees, including the cabbage tree (Areca oleracea) ( fig. 137.), 
cocoa, plantain, and orange; and alKiiind with w ild ciK'k.s and hens, and many o'tlier birds. 
'I'he culture of the natives only extends to yams and cocoa-nuts. 

• 1057. The I.ndrones are a numerous collection of rocky fragments, little ailaptcd to 
agriculture. 'Die isles of Guam and 'finian are exceptions. Ilie latter abounds in 
cattle and fruits, the bread-fruit, and orange, but is without agriculture. 

1058. T/ie Marquesas are in general rocky and mountainous, and include very few 
sjiots fit for cultivation. 'TIic inhabitants are savages, hut rudely cultivate Hie yam 
in some places. Tliey have, however, the avo, or intoxicating pepper (1029.); and 
procure also a strong liquor from tlie root of ginger, for the same general purpose 
of accumulating enjoyment, fUl'gettiiig care, and sinking into profound sleep. 

1059. ^fhe Sandwich Isles resemble those of the West Indies in climate, and the rest 
of the Soutli Sea islands in vegetable productions. 'ITie brvod-fruit tree attaina 
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great perfection. Sugar canes grow to an unusual size, «ne being brought to Captain 
Cook eleven inches and a quarter in drcuniference, and having fourteen feet eatable. 
Dogs, hogs, and rats are the only native qua¬ 
drupeds of these islands, in common with all 
others tliat have been discovered in the Soutli 
Sea. The king of these islands visited Eng¬ 
land in tlie time of Geo. II., and again in 1824. 

1060. The FrienMy Islands are in most respects 
similar to Otaheite (1061.). Tongataboo appears 
to be a flat country, with a fine climate, and 
universally cultivated. The whole of this island 
is said to consist of enclosures, with reed fences 
about six feet high, intersected witli innumer¬ 
able roads. 'Hie articles cultivated arc bread¬ 
fruit, plantains, cocoa-nuts, and yams. In the 
other islands, plantains and yams engage most 
of their attention; the cocoa-nut and bread¬ 
fruit trees are di^nersed about in less order tlian 
tlie former, and seem to give them no trouble. 

Their implements of culture consist of pointed 
sticks of diflercnt lengths and degrees of 
strength. 

1061. The island of OtaheUe is the principal 
of the Georgian Islands. It is sunounded by 
a reef of coral rocks. 'The surface of tlic 
country, except that part of it which borders 
upon the sea, is very uneven ; it rises in ridges 
that run up into the middle of tlie island, and 
there fonn mountains which may be seen at 
the tlistance of sixty miles. Uetween the foot of 
tliese ridges and the sea is a border of low land, 
surrounding the whole island, except in a few 
places where the ridges rise directly from the 
sea. This border is of different breadtlis in 
different parts, but no where more than a mile 
and a half. 

1062. The soil of Otaheite, except on die very 
tops of the ridges, is extremely rich and fertile, 
watered by a great number of rivulets of excellent water, and covered with fruit trees 
of various kinds. Hie low land that lies between tlie foot of the ridges and the sea, 
and some of the valleys, are the only parts of Uie island that arc inhabited, and here it is 
populous: the houses do not form villages or towns, but are ranged along the whole 
border, at the distance of about fifty yards from each other, witli little plantations of 
plantains, the tree which furnishes them with cloth. 

106:1. The produce of Otaheite is the bread-fruit (Artoc.'irpiis integrifdlia), cocoa-nuts, 
bananiis of thirteen sorts, plantains; a fruit nut unlike an apple, which, when ripe, is 
very pleasant; sweet potatoes, yams, cocoas (.,4'rum C’olocasia,and Caludium esculentum, 
both propagated by the leaves); a fruit known here by the name of jambu, and reckoned 
most delicious ; sugar cane, which the inhabitants cat raw ; a root of tlie saloop kind, 
which the inhabitants call pea ; a plant called ethce, of which the root only is eaten ; a 
fruit that grows in a pod, like that of a large kidneybean, which, when it is roasted, 
cats very much like a chestnut, by the natives called whee ; a tree here called wharra, but 
in the East Indies pandanus, which produces fruit something like the pine-apple; a 
thrub called nono; the morinda, which also produces fruit; a species of fern, of which 
the root is eaten, and sometimes the leaves ; and a plant called tlicve, of which the root 
also is eaten : but tlie fruits of the nono, the fern, and the theve, arc eaten only by the 
inferior people, and in times of scarcity. All these, which serve the inhabitants for food, 
41^ the eartli produces spontaneously, or with little culture. Tliey had no European fruit, 
garden stuff, pulse, or legumes, nor grain of any kind, till some seeds of melons and other 
vegetables w'ere given them by Captain Cook. 

1U64. ()f tame animals, the Ot^citans have only hogs, dogs, and poultiy; neither is 
there a wild animal on the island, except ducks, pigeons, parroquets, witli a few other 
birds, and rats, there being no oUier quadruped, nor any serpent. But the sea supplies 
them with great variety of most excellent fish, to cat which is their chief luxury, and to 
catch it their principal labour. 

1065. The remaining Polynesian Islands (f the southern hemisphere are, fol the most 
part, inhaliitcd by savages, and arc without agriculture. . 
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Sect. IV. Of tlie presetU Stale if Agriculture in Africa. 

1066. The continent of Africa, in point of agricultural as of political and ethical es¬ 
timation, is the meanest of the great divisions of tltc earth; though in one comer of it 
(Egypt) agriculture is supposed to htve originated. The climate is every where hot, 
and intensely so in the norftem parts. TTie central parts, as far as known, consist of 
ridges of mountains and immense deserts of red sand. There are very few rivers, inland 
lakes, or seaa, and indeed fully one half of this continent may be considered as either 
desert or unknown. Some of tlie African islands are fertile and important, especially 
Madagascar, Bourbon, Mauritius, &c. We shall take tlie counUies of Africa in tlie 
onler of Abyssinia, Egypt, Mohammedan states of the nortli, western coa.->t. Cape of 
Good Hope, eastern coast, Madagascar and other isles. 

Subsect. 1. Of the pretent State if Agriculture in Abyssirda, 

1067. The climate of yfA^ssinio, though exceedingly various in diSerent parts, is in 
general temperate and healthy. The surface of tlie country is gene|j^lly rugged and 
mountainous; it abounds with forests and morasses; and it is also interspersed with 
many fertile valleys and plains adapted both to pasture and til),age. 'Hie rivers arc 
numerous and large, and contribute much to general fertility. The soil is not natu¬ 
rally good, being in general thin and s.indy ; but it is rendered fertile and productive by 
irrigation and the periodical rains. 

1068. The agricultural products are wheat, barley, millet, and other grains. They 
cultivate the vine, peach, pomegraniUc, sugar cane, almonds, lemons, citrons, and 
oranges ; and tliey have many roots and herbs which grow spontaneously, and tlieir soil. 
If properly managed, would produce many more. How^ever, they make little wine, but 
content themselves with tlie liquor which they draw from the sugar cane, and their 
honey, which is excellent and abundant. They have the colfec tree, and a plant called 
ciisete, which produces an eatable nourishing fruit, live country also produces many 
oilier plants and fruits adapted botli for domestic and medicinal uses. Here is plenty 
of cotton, which grows on shrubs like that of India. The forests abound with trees 
of various ilescriptioiis, jiarticularly the rock, baobob, cedar, sycamore, &c. 

1069. The Iwe slock of Abyssinia includes horses, some of which are of a very fine 
breed, mules, asses, camels, dromedaries, oxen of diiferent kinds {fg. 138.), cows, 
sheep, and goats; and these constitute the 
piincip.'il wealtliof the inhabitants. Amongst 
the wild animals, wc may reckon the ante¬ 
lope, the biifialo, the wild boar, the jack.il, 
the elephant, the rhinoceros, the lion, the 
leopard, the hyoma, the lynx ; the ape and 
baboon which, as well as the common rat, 
arc very destructive to tlie fields of millet; 
the zeedra, or wild mule, and the wild ass; 
the jerboa, the fcniiic, ashkoko, hare, &c. 

The hare, as well us the wild boar, is lieemed 
unclean, and not used as food. Bruce saw 
no sparrows, magpies, nor bats ; nor many 
water-fowl, nor any geese, except the gulden 
goose, or goose of the Nile, which is com¬ 
mon in every part of Africa; but there are snipes in the marshes. The locusts of this 
country arc very destructive; tliey liave also species of ants tliat are injurious; but 
from their bees they derive a rich supply. 

1070. The agriculture if Abyssinia is of far less use to the inhabitants than it might be, 
for want of application and exertion. There arc two, and otleu tliree, liarvests in the 
year; and where they have a supply of water, they may sow in all seasons; many of 
their trees and plants retain tlieir verdure, and yield fruit or Howers throughout the year; 
the West side of the tree blo.ssonis first and bears fruit, then the south side, next the north 
side, and hwt of all the east side goes tlirough the same process towards the beginning of 
the rainy seasons. Their pastures arc covered witli flocks and herds, lliey have grass 
in abundance, but they neglect to make hay of it; and tliercfore they arc obliged to supply 
this defect by feeding their cattle with barley, or some otlier grain. Notwitlistanding 
the plenty and frequent return of tlieir crops, they are sometimes reduced almost to 
famine, cither by the deva.stations of tlie locusts or grasshoppers which infest the country, 
or by the more destructive ravages of their own armies, and those of tlieir enemies. 
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Subsect. 2. Of the ]»vsent State of Agriculture in Egifpt. 

1071. The climate of Egypt has a peculiar character from the circumsiance of rain being 
very uncommon. The heat is also extreme, pi^-ticularly from March to November; 
while the cool season, or a kind of spring, extends through .the other montlis. 

1072. The surface if the country is vaiied in some regions, but is otherwise flat and 
uniform. Far the greater part presents a narrow fertile vale, pervaded by tlie Nile, and 
bounded on either side by barren rocks and mountains, 'i'he soil of Egypt has been 
variously described by different travellers, sonic representing it as barren sand, only 
rendered fertile by watering, and others as “ a pure black mould, free from stones, of a 
very tenacious and unctuous nature, and so rich as to require no manure.” The latter 
appears to prevail only in the Delta. 

1073. The fertility f Egypt has been generally ascribed to the inundations of the Nile, 
but this is applicable in a strict sense only to parts of the Delta ; whereas, in other dis¬ 
tricts there arc canals, and the adjacent lands are generally watered by machines. Gray’s 
description of Egypt, as immersed under the influx of the Nile, though exquisitely 
poetical, is farfn-'m being Just. In Up]ier Egjqit the river is confined by high banks, 
which prevent any inundation into the adjacent country. JTlns is also the case in Lower 
Egypt, except at the extremities of the Delui, where the Nile is never more than a few 
feet below the surface of tlie ground, and where of course inundation tak's place. Hut 
tlic country, as we may imagine, is without habitations. The fertility of Egypt, ac¬ 
cording to Browne, an intelligent traveller, arises from human art. The lands near the 
river are watered by machines ; and if they extend to any width, canals have Iwen cut. 
The soil in general is so rich as to require no manure; it is a pure black mould, flee 
from stones, and of a very tenacious unctuous tiaturc. When left uncultivated, fissures 
have been observed, arising from extreme heat, of such depth that a spear of six feet 
could not reach the bottom. 

1074. The limits f cultivated Egypt are encroached upon annually, and barren sand is 
accumulating from all parts. In 1.517, the era of the Turkish conquest, I.ake Maieotis 
was at no distance from the walls of Alexandria, and the c.inal which conveyed the waters 
into the city was still navigable. At this day, the lake has dis.appeared, and the lands 
watered by it, which, accoiding to historians, produced abundance of corn, wine, and 
various fruits, are changed into deserts, in which are found neither shrub, nor plant, nor 
verdure. "Die canal itself, the work of Alexander, necessary to the subsistence of the 
inhabitants of the city which he built, is nearly ihoked up, and preseives the waters only 
when the inundation is at its greatest height, and for a short time. Abtiiit half a century 
ago, part of the mud deposited by the river was cleared oflt of it, and it retained the 
wafer three months longer. St hemes have lately been adopted for opening and per¬ 
fecting this canal. The I’elusiac branch, which discharges itself into tlie eastern part of 
the L.ake of Tanais, or Menzali^ is utterly destroyed. With it perislicxl the beautiful 
province which it fertilised, and the famous canal iK-gun by Nccos, and linislieii by 
Ptolemy Philadeljihus. The famous woiks, executed by kings who sought their gloiy 
and happiness in the prosperity of the people, have not been able to resist tlie ravages of 
conquerors, and that despotism which destroys every thing, fill it buries itself under the 
wreck of tlie kingdoms whose foundations it has sapped. The last of tlie great works 
of Eg}qit, the canal of Amrou, which formed a communication between Fostat and 
Colzoum, reaches at present no farther than about four le.agues beyond (,’airo, and loses 
itself in the Lake of Pilgrims, Upon tlie whole, it may be confidently allirmed that 
upwards of one third of the lands formerly in cultivation is metamorphosed into dreary 
deserts. 

1075. landed properly in Egypt is for the most part to be consiilered as divided lietween 
the government and the religious Ivodicn who perfonn the service of tlie mosques, and 
have obtained possession of what they hold by the iriitiificcnce of |)rinct*s and rich men, 
or by the measures taken by individuals for the licnefit of their posterity. Hence, a large 
proportion of the tenants and cultivators hold ei*tier of the government or the priKiirators 
of the mosques. But there is one clrcuinslancc common to both, viz. tliat their lands, when 
they become unoocupied, arc never let but upon terms ruinous to the tenants. Besides the 
property and influence of die lieys, of the Mamelukes, and of the professors of the law, are 
so extensive, and so alisolute, as to enable them to engross into their own hands a very consi¬ 
derable part: the number of the other jiroprietors is extremely small, and their property 
liable to a thousand impositions. Every moment some contribution is to be paid, or 
some damage rejiaired ; there is no right of succession or inhcriuance for real property, 
except for that called “ wakf,” whicli is the property of the mo<.qucs ; every thing returns 
to government, from which every thing must be repurebased. According to VoJney, 
the peaaants arc hired labourers, to whom no more is left than wliat is barely siiflicicnt to 
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sustain life; but Browne sa^s, that these terms can be properly applied to very few of 
them. 

107C. The occupier gf the land, assisted by his family, is the cultivator; and in 
the operations of husbandry scarcely requires any other aid. He commonly holds 
no more than he and they can cultivate, and gather the protluce of. When, indeed, 
flic Nile rises, those who arc employed to water the fields arc commonly hired 
labourers. The rice and cc*tj they gather arc carried to their masters, and nothing is 
reserved for them but dourra, or Indian millet, of which they make a coarse and taste¬ 
less bread without leaven ; this, with water and raw onions, is their only food through- 
oui the year; and they think themselves happy if they can sometimes procure a little 
honey, cheese, sour milk, and dates. Their whole clothing conM>fs of a shirt of coarse 
blue linen and a black cloak. 'Flieir head-dress is a sort of clotli bonnet, over which 
they roll a long handkerchief of red woollen. Their 
arms, legs, and breasts arc naked, and some of them do 
no^oven wear drawers. Tlieir habitations (_/^. 1.39.) 
arc miid-walled huts, in which they are stiffbcated with 
heat and smoke, and in which, besides the cKperience 
of other inconveniences, they ly^e perpetually distressed 
with the dread of the robberies of tlie Arabs, and the 
extortions of the Mamelukes, family feuds, and all tlie 
calamities of a perpetual civil war. 

1077. T/ie agricultural products T,gifpt consist of grain of mo.st sorts, and particularly 
rice. Barley is grown for the horses, but no oats are se».’n. In the Delta a crop of rice 
and a crop of barley are obtained within the year on the same ground. Sometimes, instead 
of barley, a fine variety of clover (Tiifolium alexandrinum Forskahf) is sown witliout 
ploughing or harrowing. The seed sinks to a sufficient depth in the moist soil, and pro¬ 
duces three cuttings before the time for again sowing the rice. 

1078 Ihce IS sown from the month of M.irch to that of May; and is generally six months in coming to 
maturity In reaping, it is most coininoiily pulUsI up by the roofs. As the use of the flail is unknown 
III Kgjpt, llu‘ rice plnnt.<i arc spread in thick layers on floors formed of earth and pigeon’s dung, which are 
well bc.iteii and very clean ; and then, in order to bcp.irate the gram from the straw, they make use of a 
soit of carts, loiislructcd like our sledges with two pieces of wood joined together by two cross bars, 
lietiveen the longer sides of this sledge are hxisl, transversely, three row.s of .small wheels, made of solid 
iron, and narrowini off towards their eireunifereiiee, and on the fore part is fixed a high seat, on which a 
iii.in sits, tor the purpose of driving two oxen (hat are harnessed to the m.srhini‘, thus moving it in a 
nrcular rlireetiori over evers part of the heap of nee, till the gram is completely separated from the straw: 
the gi.’un IS then sproail in the air to he ilriwl The lined rice is carricit to the mill, where it is stripped 
.it its chaff or husk. This null ronsi!>t.s of a wheel turned by oxen, which sets several levers in motion ; 
.mil at their extremity is an iron cylinder, about a foot long, and hollow underneath; these cylinders 
fmri in troughs which contain the gram ; and at the side of each trough there stands a man, whose bu- 
snii'ss it IS to place the rice under tlic cylinders Ihe next operation is to sift the nre in the open air, by 
lillnig a small sieve, which a man lifts o\er his head, and thus lets fall, with his face turned to the wind, 
which blows away the .small chafl' or dust This cleaned rice is put a second time into the mill, in order 
to lileach it, it is .afterwards inixeil up in troughs n ith some salt, which contributes very much th its 
whiteness and also to its preservation, and in this state it is sold. Uicc is fiirnisheil m great quantities 
in I he Delta, and that which is grown in the en\ irons of Itosetta is more esteemed, on account of its pre- 
jiaralioii, than that which is priHlmed in the vicinitj of Dainictta. The produce of the one and the other 
IS equally woiideitiil In a goixl season, that is, when the rise of the Nile occasions a great expansion of 
its waters, the proiit of the proprietors ol rice fields is estimated at fifty [ht cent, clear of all exiicnses. 
Sai an says that il produces eighty bushels for one. 

I'i79 Wheat is sown as soon as the waters ot the Nile have retired from the lands appropriated to it; 
the seixl time vanes with (he latitude, and also the harvest, which is earlier in Upper than in Ixiwer 
F.gspl Near to Syene they sow the barley and the corn m October, and reap it in Janu.iry. Towards 
Dirge they cut in Kchruary , .and in the month of March, m the vicinity of Cairo. This is the usual pro. 
gress of tne hancst in the Said. There is also a luimlier of partial harvests, as the lands are nearer to, 
or at a greater ilistanec from, the river, lower or more elevated. In Lower Egypt they arc sowing and 
reaning all the year Where the waters of the riser c.an be procured the earth is nescr idle, and fur. 
nisnes three irops annually In ilescendmg from the cataracts in January, the corn is seen almost ripe; 
lower down it is m ear; aiid, ads aiieing further, the plains are covered ssith verdure. The cultivator, in 
general, merely lasts the seed uijoii the nioisteiicd earth ; the corn soon springs up from the mud ; its 
vegetation is rapid, and four months after it is sown it is fit to lie rea[ieil in performing this o|ieration, 
the sickle not lieiiig ii-ed, the stalks are pulleil up by the roots, and carricil to large floors, like those 
whirh arc iiseil for treading out nee, and hv a .simil.ir operation the corn is separated from the ear. 
Unnpe ears of corn are dnni and .slackly linkei! in an oven; nnd being afterwards bnnsod and boiled with 
meat, form a conminn dish in lamer Egypt, i ailed “ fcrik.” 

lost). Flax has bwn cultivated in Egypt from the most remote period, and is still 
grown in considerable rpiuntitics. Indigo is also grown for dyeing it, the colour of the 
shirt in this country being universally blue. 

1081. From the hemp, which is abundantly cultivated in this country, the inhabitants 
prepare intoxicating liquor,; and also by pounding the fruit into a paste, which when 
fermented answers a similar purpose; and they mix tJic capsules with tobacco for 
smoking. 

1082. The sugar cane is also one of the valuable productions of Egypt. Tlic common 
people do not wait for Uie extraction of the sugar, but ctit the canes green, which are 
sold in bundles in all tlie towns. 'ITicy begin to ripen in October, but are not, in general, 
nt to be cut till November of December. The skill of the sugar-rciiners is in a very 
imperfeef slate. 
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1083. Fruit trees of vnrious species abound in this country Among these we may reckon the olive tree, 
fig trees which yield figs of an exquisite Savour, and the date tree wfiich is to be found every where in 
the Thebais and in the Delta, in the sands as well as in the cultivated districts, reijuiring little or no cul¬ 
ture, and yielding a very considerable profit, on account of the immense consumption of its fruit The 
siiecies of palm tree that funiishcs dates produces also a bark which, together with its leaves and the 
rind of Its fruit, afiiinis filaments from whicli arc manufactured ropes and sails for boats. The leaves are 
also used for making baskets and other articles. The very long rib of the branches is employed, on ac. 
count of its lightness and solidity, by the Mamelukes, in tt)rir military exercises, as javelins, which they 
throw at each other from their horses when at full speed. A species of C'yp^rus, which produces a fruit 
resembling the earth-nut, but of a much more agreeable fiavour, is cultivated in the environs of Rosetta; 
and the small tubercles are sent to Constantinople and other towns of the Levant, where they are much 
valued. The Egyptians express tVorn them a milky juice, which they deem pectoral and emollient; and 
give them to nurs^ in order to increase the quantity of their milk. The banana trees, though not na. 
tives of the soil of ^ypt, arc nevertheless cultivated in the northern parts of that country. Ine papaw, 
or custard-apple tree (/Indnol, is also transplanted into the gardens of Egypt, and yields a fruit equally 
gratifying to the taste and smelL In the shade of the orchards arc cultivated vafious plants, the roots of 
which are reflreshed by the water that is conveyed to them by little trenches; each enclosure having its 
well or reservoir, from which the water is distributed by a wheel turned 
by oxen. The mallow (.V&lva rotiindifolia) grows here in abundance; it 
is dressed with meat, and is one of those herbs that are most generally 
consumed in the kitchens of Lower Egy])t T.'wo other plants iisnl as 
food, are the garden Jew's mallow, and the esculent /fibiscua Another 
tree, which apiiears to b’ indigenous in tins country, is the “ atle,” a 
species of larger tamarisk (Tamanx orientklis Fdrskahl), The wood of 
tnis tree serves for various purposes ; and, among others, for charco^. It 
is the only wood thqt is common m EgTOt, either for tuel or for inSnu- 
factures. Fenir-greek is cultivated for foifder, though for this use a plant 
called barsira is preferred. The plant called “ helbe ” is cried about for 
sale, in Vorember, in this streets of the towns: and it is purchasoil and 
eaten with incredible avidity, without any kind of seasoning. It is pre¬ 
tended that it IS an excellent stomachic, a specific against worms and 
the dysentery, and, in short, a preservative against a great number ot 
disorders. Lentils form a considerable article of food to the inh.ihitants 
of Upper Egypt, who rarely enjoy the luxury of rice. The Egyptian 
onions are remarkably niilil, more so than the Sjianisli, but not so large 
They are of the purest white, and the lamina! arc of a soltcr and looser 
contexture than those of any other species. They deteriorate by trans¬ 
plantation ; so that much must depend on the soil and climate. They 
remiun a favourite article of food with all classes; and it is usual to put 
a layer or two of them, and of meat, on a spit or skewer, and thus roast 
them over a charcoal fire. We need not wonder at the desire of the 
Israelites for the onions of Egypt Leeks arc also cultivated and eaten 
in this country; and almost all the species of I',uro(ie.ui vegetables 
abound in the gardens of Rosetta. Millet and Turkey lorii, the vine, the lieniu' or Egvptian privet, and 
the water-melon are cultivated in Egypt; and the country tiirnishes a variety of niediciii.'il plants, os 
Cartkatnus tincthrms (Jig. Ht).', senn^coloquintida, Ac Of late jears tlie cotton has been grown on 
an extensive scale under the care of European and American cultivators, and the raw produce in part 
manufactured by machinery scut from Britain, and in part exported to Kurojic. 

1084. T/ie live stock of Egyptian agriculture principally consists of the ox, buffalo, 
horse, ass, mule, and camel. The oxen of Egypt are employed in tillage, and in giving 
motion to a variety of hydraulic machines; and as tliey are harnessed so as to draw from 
the pitch of the shoulder, their withers are higher tlian those of our country ; and, indeed, 
they have naturally some resemblance to the bison (7?6s ferus), or hunched ox. It has 
been said that the rows of Egypt bring forth two calves at a time ; an instance of fe¬ 
cundity which sometimes happens, but is not reckoned very common. Their calves 
arc reared to maturity, veal, which is forbidden by the law of the Mohammedans, and 
from which the Copts also abstain, not licing eaten in Egypt. 

1085. The buffalo is more abundant than tlic ox, and is equally domestic. It is 
easily distinguishable by the constantly unifonn colour of the hair, and still more by a 
remnant of ferocity and intractability of disposition, and a wild lowering aspect, the 
characteristics of all half-tamed animals. The females arc reared for the sake of tlie 
milk, and the males to be slaughtcretl and eaten. The flesh is somewhat red, hard, and 
dry ; and has also a musky smell, which is rather unpleasant. 

1086. The horses of E/fypt rank next to Uiose of the Arabians, and arc remarkable for 
their valuable qualities. Here, as in most countries of Uie East, they arc not castrated 
either for domestic use or for tlie cavalry. 

1087. The asses of Egypt have no less a claim to distinction than the hoi'ses; and 
these, as well as those of Arabia, are esteemed for vigour and iK*auty the finest in 
the world. They are sometimes sold for a higher price than even the horses, as they 
are more hardy, less difficult a.s to the quality and quantity of tlieir food, and Uierefore 
preferred in traversing tlie deserts. The handsomest asses seen at Cairo are brought from 
Upper Egypt and Nubia. On ascending the Nile, the influence of climate is per¬ 
ceptible in these animals, which arc most beautiful in the .Said, but arc in every respect 
inferiOT towards the Delta. With the most distinguislied race of horses and asses, 

possesses also the finest mules; some of which, at Cairo, exceed in price tlie most 
bcmt^ul horses. 

1088. The camel and dromedary, as every liody knows, are the beasts of burden in 

Egypt, and not only answer all tlio purposes of our waggons and public conveyances, 
but bear the vehicles QiSg. 141.) in which the females of the higher classes pay tlieir visits 
on extraordinary occasions. > 
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1089. The ai'ricultural implements of Egypt arc simple ; but some of them, particularly 
U»e*contrivances for raising water, very ingenious. The plough is of tlie rudest kind, 
as arc tlic cart and spade, 

1090. The operations of threshing and sowing have been already described (1078, 
1079.) ; that of irrigation is performed as in other countries. At present tlicre are eighty 
canals in use for this purpose, some of them twenty, thirty, and forty Tcagties in length. 
The lands near the river, as the Delta, are watered directly from it: the water is raised 
by wheels in the dry season ; and, when the inundation takes place, it is retained on the 

fields for a certain time by 
small embankments made 
round them. 

1091. 2iJt(bia, the Ethiopia 
of thcancicnts,isamiserable 
country or desert, thinly in¬ 
habited by a wretched people, 
who live chiefly on millet, 
and dwell in groups of mud 
huts. (Jig. 142.) 


142 



Subsect. 3. Present State of Agriculture in the Mohammedan Slates of the North of Africa. 

1092. These are Tripoli, Tunis, Alqiers, and Morocco, territories chiefly on the 
southern shore of tlic Mediterranean; rich and celebrated in tlie ages of antiquity, but 
at present depressed by the barbarism and fanaticism of their rulers, who are in general 
tributary to the Porte. 

109.9. Trijwli is generally distinguished into maritime and inland. In neither is there 
much agriculture; for the inhabitants of countries on die coast live chiefly by commerce 
and piracy, and those of the inland parts on plunder and robbery. Tliere are a few 
fields of grain, chiefly rice, round the capital, date palms, olives, and what is called the 
lotus tree (Zizyphus Lotus), whose fruit is reckoned superior to the date, and makes 
excellent wine. 

1094. The kingdom of Tunis was fonnerly the chief seat of Carthaginian power. Ihe 

soil is in general impregnated with marine ^t and nitre, and springs of fr^ water are 
more rare dian those of salt. But the Tunisians arc much more agiiculturists than their 
neigliliours either of Tripoli or Algiers. The southern parts of the country ore sandy, 
barren, and parched by a burning sun: the northern parts enjoy a better soil and tem¬ 
perature, and arc more under culUvadon: near the sea, the country is rich in olive 
trees: the western part abounds in mountains and hills, and is watered by numerous 
rivulets; it is extremely fertile, and produces the finest and most abundankcrops. The 
first rains commonly fall in September, and dicn die farmers break up the ground, sow 
their gnun, and plant beans, lentils, and garvancos. By May following harvest com¬ 
mences ; and we may judge of its produedveness by what the Carthaginians experienced 
of old. The ox and the bufiolu are the principal beasts of labour, and next the ass, 
mule, and horse. The zebu, or humped ox (fg. 143.), 143 

considered by many naturalists as a disdnet species, is 
common both in this and odier kingdoms of northern 
Africa. 

1095. The territory M Algiers, in an agricultural 
point of view, is clde% disdnguished by the ferdle 
plwn of Mcttijiah, a vast country which stretches fifty 
miles in length, and twenty in breadth, to the foot of 
one of the branches of Mount Atlas. This plain is 
watered by several streams, tke soil is light and ferdle, 
and it i^ better cultivated dion any other district of the 
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kingdom. The country-seats and masharcas, as the call the farms of the principal inh^ 
tants of Algiers, are found in tJiis plain; and it is chiefly ffom it that the metropolis is 
supplied with provisions. Flax, alhcnna, roots, potherbs, rice, fruit, and grain of all 
kinds are produced here to such perfection, that tlie Mettijiali may be justly reckoned 
the garden of tlie whole kingdom. 

1096. /» t/ie inland jtrovinces are immense triwts of country wholly uninhabited and 
uncultivated. There arc also extensive tracts of brushwood, and some timber forests. 
The fertility of the soil decreases in approaching Sahara or the Desert, although in its 
borders, and even in tlie desert itself there are some districts which are capable of culti¬ 
vation, and wluch produce com, figs, an<l dates. These regions are inhabited by ho- 
madical tribes, who, valuing themselves on their independence, endure witli fortitude and 
resignation the inconveniences attending tiieir condition, and scarcely regret tlie want of 
tliosc advantages and comforts that pertain to a civilised state of society. 

1097. The seed-time here, as in Tunis, is during the months of October and November, 
when wheat, barley, rice, Indian corn, millet, and various kinds of pulse, are sown, t In 
six months tlie crops arc harvested, trodden out by oxen or horses, winnowed by tlirowing 
witii a shovel against the wind, and then lodged in subterraneous magazines. 

1098. The empire of Morocco is an extensive territory of mountains and plains, and 
chiefly an ag^iciWs'ural country. The mounUiins consist of limestone or clay, or a mix¬ 
ture of both, and no vestiges appear of granite, on which they are supposed to ’’est. llie 
climate is temperate and salubrious, and not so hot as the situation would lead us to 
suppose. The rains are regular in November, though the atmosphere is not loaded with 
clouds: January is summer; and in March barley harvest commences. The soil consists 
either of pure sand often passing into quicksand, or of pure clay ; and is often so 
abundantly mixed with iron ochre, that agricultural productions, such as wax, gum, 
wool. &c., are di..tinguished by a reddish tint, which, in the wool, cannot be removed 
by wasliing or bleaching. Cultivation, in this country, requires little labour, and, in 
general, no manure; all weeds and herbaceous plants, not irrigated, arc, at a certain 
season, burnt up by the sun, as in some parts of Spain (74.5.); tlie ground, being 
then perfectly clean and dry, is rendered friable and easily ]>iilverised by tiie rains; and 
one rude stirring suffices both for preparing the soil and covering the seed. The pro¬ 
duce in wheat, rice, millet, maize, barley, and chick-peas (C'icer arietinum), is often sixty 
fold ; thirty fold is held to be an iiidillerent harvest. 

1099. Ih general they make use of no manure except that which is leA on the fields by 
their flocks and herds. But the peojrle who inhabit places near forests and woods 
avail themselves of another method to render the soil productive. A month or two 
before the rains commence, the fanner sets fire to the underwood, and by this confla¬ 
gration clears as much land as he intends to cultivate. The soil, immediately .after this 
treatment, if carefully ploughed, acquires considerable fertility, but is liable soon to Itc- 
come barren, unlcs-s annually assisted by proper m.-inure. 'lliis system of burning down 
the woods for the sake of obtaining arable land, though not generally permitted in states 
differently regulated from this, is allowable in a country, the population of which bears 
so small a proportion to the fertility of the soil, and in which the most beautiful tracts 
are suffered to remain unproductive from want of hands to cultivate them. In this 
manner tlie nomadic Arab proceeds in his conflagrations, till die whole neighbourhood 
around him is exhausted ; he then packs up his tents and travels in search of another 
fertile pl^e where to fix his abode, till hunger again obliges him to continue his migra¬ 
tion. Thus it is computed, that at one and the same time no more tlian a third jvart of 
the whole country is in a state of cultivation. 

1100. The live slock rf Moroc.ca consists of numerous flocks and herds. Oxen 
of a smiill breed are plentiful, and also csimels; the latter animal being used in 
agriculture, for traveliit g, and for food, llie horses are formed for flectness and activity, 
and taught to endure fatigue, heat, cold, hunger, and thirst. Mules are much used, and 
the breed is encouraged. Poultry is abundant in Morocco ; pigeons are excellent; par¬ 
tridges are plentiful; woodcocks are scarce, but snijvcs are numerous in the season; the 
ostrich is hunted both for sport and for iwofit, as its athers are a con.siderable article of 
traffic ; bares are good, but rabbits arc confini'd to the nortliem part of the empire, from 
.Saracha to Teluan. Fallow deer, the roebuck, the antelope, foxes, and otlier animals of 
Europe, arc not very abundant in Morocco; lions and tigers are not uncommon in some 
parts of the empire; of all the species of ferocious animals found in tin's empire, the wild 
boar is the most common ; the sow 1ms several litters in the year, and her young, which 
are mimertiiu*, .serve a.s footl for the lion. 

llOik The numutlic agrictdturisls form themselves into encampments, called douhars 
(fig. 144.), composed of numerous tents, which form a circle or crescent, and their 
ffiicka and herds returning from pasture occupy the centre. Each douhar has a chief 
who L« invested with m|l^oiity for superintending and governing a number of .these en¬ 
campments ; and many of the lesser subdivisions are again reunited under the govern- 
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meiit of a bashaw; some of whom have 1000 douhars under their command. Their 
tents, of a conical form, about eight or ten feet high in the centre, and from twenty 
to twenty-five in length, are made of twine composed of goats’ hair, camels’ wool, and 
Uieslcaves of the wild palm, so that they kdttp out water ; but, !>cing black, their appear¬ 
ance at a distance is not agreeable. In camp the Moors live in the utmost simplicity, 
and prevent a faithful picture of the eartli’s inhabitants in the first ages. In the milk and 
wool of their Hocks, they find every thing necessary for their food and clothing. It is 
their custom to have several wives, who arc employed in all domestic ^flairs. Beneath 
their ill-sccured tents they milk their cows and make butter; they sort and sift tlieir wheat 
and barley; prepare vegetables; and grind flour with a mill composed of two round stones, 
eighteen inches in diameter, in the upiver one of which is fis^ a handle by which it is 
made to turn upon an axle. They daily make bread, which they bake between two 
earthen plati'S, and very often on the ground heated by fire. 

1102. iVb alteration in the agriculture of Morocco seems to have taken place for several 
centuries, owing to tlie insecurity of its government; every thing being despotic ; and 
property in land, as well as the person and life, being subject to the caprice of tlie 
sovereign, and to the laws of the moment. 


SuBSKCT. 4. Of the jrresent Stale of Agriculture on the Western Coast of Africa. 

1103. Of the innumerable tribes which occupy the tveslern coast if Africa, tlte principal arc 
the Jidefs and FouliJis, and of the former little is known. The remaining part of the 
country consists of tlio territories of Benin, Loango, and 
Congo. 

1 lO-t Til' soil Ilf the Foulah country it rertile. The inhabitants are 
said to be UiU((vnt as fanners anti graziers, and to raise millet, nee, to- 
Uicro,cotton, peas,caroblicans (Ceratimia silnjua) \.Jtg. 14o.), roots, and 
tVuits in .ibnndanrc Their live stock, however, constitutes their chief 
we.alth, and, accordingly, pursuing a kind of wandering life, they roam, 
hum Held to field and from country to country, with lar^ droves of 
cows, sheep, go.ats, and linrses; removing, os the wet and dry seasons 
require, from the low to the high lands, and ronlinuc no longer in one 
place than the |iasturc for their cattle will allow. The inronvonience 
and labour of this roving life arc augmented bv the del'eiiec they arc 
obliged to provide against tiie depredations of the fierce animals with 
which the country abounds; as they are molested by lions, timers, and 
eleohants, from the land, and croetidilcs tVom the rivers. At night they 
rolleet their henis and dorks within a rirric of huts and tents in which 
they live, and where they light fires in order to deter tliese animals horn 
amiroarhlng them. During the^y they olteii place thinr children on 
elevated platforms of reeds {Jig. Mo;) foi; secur^' from wild lieasts, w hUe 
they arc hunting or pursuing other labours. Tlie clephiiiiU are so nu. 

Tiierous, that they ap|>ear in droves of i!t)0 together, plurking up the 
small trees, and destroying whole fields of corn; so that they have 
recourse to hunting, not merely as a {Kistiiuc, but os llic means of self, 
preservation. 

1105. The English settlement if Sierra Leone is 
situated to the west of the couutry of the Foulalis, 
on the river Senegal. It was formed in 1787, for 
the benevolent purpose of pnimoting Aftican civil¬ 
isation. A tract of land was purchased from the 
prince of the country, and a plantation established, 
in which arc cultivated rice, cotton, sugar, pep¬ 
per, toluicco, and other products. Gum orabic 
(Mimosa nildtica) {fig. 147.) and otiier valuable 
articles are procured from the native woods. In 
these woods the pine-apple grows wild in the gr&test 
abundance and luxuriance. Tlie fruit is lofge and 
highly flavoured, and, u hen in season, may be pur¬ 
chased by strangers at less tlw a ludfpenny each. 
A meal in common use by the natives is made from 
N 
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the poiin«led roots of the nianioca (Jatroplia 
Manihot). This meal, after being first ground 
from the rout, is mode into a pulp and pressed 
to get rid of a poisonous juice. It is then 
redried and constitutes .a wholesome farina, 
which forms almost tlie entire food of the 
slaves. 

1106. Betun Uan extensive country, very prcxluctivc 
of ftuits, trees, and plants, including the orange, cocoa, 
cotton, kc ; and aboundin^ln animals, among which are 
enumerated civet cats, ancra sort of hairy sheep. Agri¬ 
culture, however, is little attended to, the chief object 
being the commerce of slaves 

11U7. Tht inkahitants qf lioan^o, instead of cultivating 
the land, content themselves with bread and fish, and 
such fruits, greens, and pulse, as the sod iiaturallv pro¬ 
duces. Co'.oas, oranges, or iLiiiuns are nut much cifl- 
tivated; but sugar-canes, c-tssu, and tolucco, as well 
as the |ialm, banana, cotton, and pimento tree's, grow 
here plontifully. They h.ave also a great variety ol roots, 
herbs, fruits, grain, and other vegetables, of wliieh they 
make bread, or wls’-rh they use lor fooil. They have 
few ijuadrupods for domestic use, excejit goats and hogs; 

but poultry and various sorts of g.imc are abundant. Among the wild beasts they 
great number of eleph nits, whose teeth they exchange with the Kuroiieans for iron. 

I lOii Cuiicn is an extensive and very li'rtile eouiilry ; but the inhabitants are indolent, and neglect its 
culture The operations of digging, sowing, rea]iing, cutting wood, minding corn, and fetching water, 
they leave to their wives and slaves. Under tlicir inaiiagemeiit, several sorts of grain and pulse are culti- 
vateil, especially m iizc, of which they have t w o crops in a j ear : but such is the heat of the climate, that 
whe.it will not pro'liice plump seedsj'it shoots r.ipully up into the straw and e.ar, the former high enough 
to hide a man on horseback, and the latter unfilled Grass grows to a great height, and affbrds sheltering 
places for a number of wildanim.d.s an I nononie reptiles and insects. The Portuguese have introduced a 
variety 0 / jialra and other fruit trees, wliieli areadajited tor priHliicing human (iiod in siieh a climate 

noil The baobab ( litansiini.\ di/'iliila) ts .1 native of Congo Tins tree, discovered by the celebrated 
French liotiinist, Adniison, is considensl the birgcst 111 the world : several, measiiml by this gentleman, 
were from sixty.live to seventy-eight leet m eireiimferencc, Imt not exlraordinardy high. The trunks, 
at the heiglit of from twelve to fitteen feet, divided into many horizontal branches, which touchetl 
the ground at their extremities; tliese were from forty-five to filty-five feet long, and were so large that 
each branch was equal to a monstrous tree ; and wlierc the water ct a neighbouring river had washed 
away the earth so a.s to le.ave the roots id one of these trees bare and open to the sight, they measured one 
hundred and ten feet long, without ini liidmg those jxirts of the roots which remained eovercil. It yields 
R fruit which resembles a gourd, .iiid which serves tor vessels of various uses; the bark furnishes tbmn 
with a coarse thread whicli tliey form into ropes ami into .a cloth with winch the natives cover their 
middle from the girdle to the knees , and llie small le.'ive.s sujqily them 
with fooit in a time of scarcity, while the large ones are useil tor cover, 
ing their houses, or arc by burning manufactured into goixi soap. At 
$ierra Leone, tins tree does not grow larger than an oreliard apple- 
tree 

1110. 0/ the barb of the tnfanda tree, and also of the mulemba, re. 
scmbling in many respects our laurel, they form a kind of stult'or rioth, 
wbieh IS fine, and iisetl for cloaks ami girdles by jiersons ot the highest 
rank The butter tree (rig. 14^1alfords an evcelleiit substitute for that 
Kuropean luxury. With the moss that grows about the trunk, the rich 
commonly stutf their pillows; and the Giag.-is apply it to their wounds 
with good cffijct; with the leaves the Moors cover their houses, and 
they draw from these trees, by incision, a pleasant liquor like wine, 
which, however, turns sour 111 live or six days 

nil. Among other frwts and toots, they have the vine, whith was 
brought thither from Caiidia, and yields grapes twiee a year 

IllSi. The live slock common to other agricultural countries arc here 
much neglected, but the Portuguese settlers have directed their atten¬ 
tion to cows, sheep, and goats, chiefly on account of their milk Like 
most parts of Africa, this country sw.irms with wild animals Among 
these, the zebra, buflldo. and wild ass are tiuntisl, and made useful as 
food or 111 rommerce. The daiite, a kind of ox, tlie skin of whirh is 
sent into Gennany to Iw tanned and iiuidc into targets calleil d.iiites, abounds, and also the eameieon, a 
great variety of monkc ’, and all tlic sorts of dom< stir poultry and game 
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Subsect. 5. Of the present Slate if slgricullurt at the Cape f Good Hope. 

1113. The Dutch colonised the Cape of Good If ope in 1660, and tlie English obtained 
possession of it in 1795. 

1114. The climate of tins Cai>e is not unfriendly to vegetation ; but it is so situated, 

within the infiuence of periodical wind«, that the rains aie very unequal, descending in 
torrents during the cold seajion, tliough hardly a shower falls to refresh the earth in the 
hot Slimmer months, when the dry south-east winds prevail. ITiese winds blast the 
foliage, blossom, and fVuit, of all those trees that arc not well sheltered; nor is the human 
const^ution secure against tlieir injurious infiuenre. As a protection from these winds, 
ftje colonists who inliabit the nearest side of the first chain of mountains, beyond wliieh 
their effect does not very sensibly extend, divide tlial portion of their ground which 
is appropriated to fruit groves, vineyards, and gardens,J>y onk screens; but they leave 
tficircom lauds alto^’ther open. TIic temperature of the climate at the i* re¬ 

markably affected by local circumstances. In summer Ui« thcminmelcr is generally 
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between 70° and 80°, ainT sometimes between 80° and 90°, but scarcely ever exceedsi 
95'>. 

1115. The surface of the country consists of some mountains and extensive barren¬ 
looking plains, 'file upper regions of all tlic chains of mountains are naked masses of 
sand-stone; the valleys beneath tlien^ are cloihed with gross, with thickets, and in some 
cases witli impenetrable forests. The inferior hills or knolls, whose surfaces are generally 
composed of loose fragments of sandstone, as well as the wide sandy plains that connect 
them, are thinly strewed over with heaths and other shrubbs plants, exhibiting to tlie 
eye a uniform and dreary appearance. In die lowest part of these plains, where the 
waters subside, and, filtering through the sand, break out in springs upon the surface, 
vegetation is smnewhat more luxuriant. In such situations tlic farm-houses are generally 
placed; and die patches of cultivated ground lontiguous to them, like the oa.se8 in 
die sandy deserts, may be considered as so many verdant islands in the midst of a bound- 
Ici^ waste. 

1116. Stills, in this tract of country, are generally cither a sdlf clay, impenetrable by 
the plough till they arc soaked by much rain ; or light and sandy, tinged with red, and 
abounding with sm.^Il round quartzose pebbles. A block vegetable mould seldom ap¬ 
pears, except ill patches of garden.ground, vineyards, and orchards, "fhat. surround the 
liabimtioiis, where, by long culture, manure, and the fertilising influence of springs or 
rills of water, the soil is so far mellowed as to admit tlic spade at all seasons of tlie year. 
'I'lic extensive plains, known in the colony by the Hottentot name of karroo, which 
are interspersed between the great chains of mountains, exhibit a more dismal appearance 
than the lower plains, vihich are chequeied with jiatches of cultivated ground ; and their 
hard surfaces of clay, glistening with small crystals of quartz, and condemned to per¬ 
petual drought and aridity, are ill adapted to vegetation. The hills that break these 
barren plains are chiefly coiniiosed of Irajrinents of blue slate, or masses of felspar, and 
argillaceous limestone. However, in those karroo ]>lains that are tinged with iron, and 
arc capable of being watered, the soil is extremely productive. In such situations, 
more especially in the vicinity of the ('ape, they have the liest grapes, and the liest fruit 
of every sort. The great scat city of water in summer is much more unfavouralile to an 
extended cultivation than either tlie soil or the climate. 

1117. l.anded property was held by the original Dutch from the government of Uie 
Cape on four different tenures. The fiist tenure w.as that of a yearly lca.se renewable 
for ever, on condition of payment of a certain rent, not in general exceeding eight tenths 
of a fartliing per acre ; the second tenure, a sort of perpetual holding subject to a small 
rent; the tliird, ii holding on fifteen years’ leases at a quit-rent, renewable ; and the 
last was that of real estate nr freehold, the si‘ttlcr having purchased his farm at once fur 
a certain sum. 'Ilie second tenure is the most common in the colony. The lands were 
originally measured out and allotted in the following manner: a stake was stuck as 
near the centre of the future estate as could be guessed, and a man, starting thence, 
w’alked for half an hour in a straight line, to each of the four points of the compass; 
giving thus the radii of a circle that comprised a space of about G'0(X) .acres. 

1118. Of these cjlenswc fnrms, the greater part is, of course, mere slicep and cattle 

walks 'J'hey break up for tillage, patches here and there, where the plough can be 
directed with the least difficulty, or the soil is most inviting for the purpose. A slight 
scattering of manure is sometimes used, but more frequently none at all; and it is 
astonishing to see the crops this soil, and even the lightest sands will produce with so 
little artificial stimiilus. Seventeen successive crops of wheat without any manure have 
lieen taken. When the Kind is somewhat exhausted by a succession of crops, they break 
up fresh ground, and the old is sulferctl to lie fallow, as they term it, for many years; 
that is, it is permitted to thiow up plentiful crops of huge bushes and heath till its turn 
comes round again, which may be in about .seven years, when there is the trouble of 
breaking it up anew. 'J'he sheep and cattle nrc’peimitted to stiay at pleasure, or are, 
perhaps, intrusted to the care of a Hottentot. . 

1119. The (igi icidtuml pnidiii Is of the Cape farmers are chiefly wheat and other grains, 
pulse, wine, and biundy, wool, hides, and skins, dried fiiiils, aloes, and tobacco. The 
retunis of grain and pulse are from ten to seventy, according to the nature of the soil 
and the siqiply of water. Barley, i. e. bore or bigg, is very productive, and is used only 
for feeding horses. Rye and oats run much to straw, and are chiefly used as green 
fodder. Indian cont thrives well, imd is very uroductivc; and various kinds of millet, 
kidneybeons, and other pulse, are extensively ciltivated. The wheat is generally heavier, 
and yields a finer flour, than that of England. It is all spring wheat, being sown from 
the month of April to June. The returns are very various in the difl'erciit soils; some 
farmers declare tliat they have reaped sixty and eighty for one; the average may be from 
twenty to tiiirly ; but it is impossihle to come to a true estimate Upon this point, os no 
famicis ciut tell you the eximt quantity sown upon a given quantity of acivs. The crops 
sivtn to be reinnrkahly jiivcarioiis, failing soiiietiiiies for three or foiii years in succession. 

N ‘J 
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1190. The vine, however, U the most profitable, and what may be considered the staple article of culture. 
Better ernpes are not produced in any jrart of the world ; but the art of making wine and brandy from 
them admits of much Improvement. Ten or twelve diH'erent kinds of wine are at present manufactured, 
having a distinct flavour and quality, according to the farms on which they are produced 

1191. Tie ceU'bratfd Constanlta wine is made on two farms of that name, close under the mountains 
between Table Bay and False Bay. The white wine ot that name is made on the farm called Little Con- 
stantia, and the otner produces the red. 'I'he grape Is the yiuseadcl, and the rich quality ot the wine is 
owing {^ly to the situation and soil of the vineyards, and partly to tl\e care taken m manufacturing the 
wine, nostalks, nor any berries but such as arc Billy ripc,arc suffered to go under the press; precautions 
rarely taken by the other farmers o^' the Cape, 'i'he niuscadel grape grows on every fanu j and on some 
farms in Drakenstcin the wine pressed from it is as gooil as the Constantia, if not superior to it, though 
sold, on account of the name of the latter, at one sixth part of the price When they find that the wtne 
IS to be sent abroad, they adulterate it with some otlier wine ■ for, airordiiig to their own returns, the 
quantity exported and consumed iii Cape Town, as iii the case of Madeira wine, greatly exceeds the 
quantity mauufiictureil. 

1199. The ahnomt is a very productive tree at the Cape; the tree thrives in the driest and worst soil, 
and tlie Bruit, though small, is of excellent quality. DriM la'aches, apricots, pears, and WAV IIA/A 

only plcntiAil, but good of their kind , dried grapes, or raisins, arc not so well managed. Fotash is pro. 
cured from a species of Salsola which grows on the deserts; and with this and the fat of sheeps' tails tile 
tanners make their soap The berries of the candlebcrry myrtle (A/yrlca ccrlfcra) supply a vcgctsblc 
wax sold at Cape Town in large green cakes, from which odoriferous candles are made. 

1123. The A'loesiiecoir'inaanilpetfoliuta cover large tracts of ground, and these ali'ord the inspissated 
juice or resin of the apothecaries The leaves of the plant arc cut oft’ oii> 'iv one, and, as they are cut, 
tliruwii into tuba In a day or two after they are thrown in, the juice will hare run out of itself, when 
tlie leaves arc ttj^en' ‘Ut and iisisl as manure The juice is then either ilarilicd in the sun or by boiling, 
and when drv, cut into cake< and imc ked up fur sale. 

1191 The tobacco grown , 1 ! the Cape is <aid to lie ns good as that of Virginia. Knough 1 . grown for 
home uonsumption, which'is coiiMderable, but nunc for exjiortatioii. 

11 ‘25. The five stock of the Cape fanners chiefly consists of oxen, horses, sheep, swine, and 
poultry. There are only some district.s adiipted to grazing ; and the fanners wlio follow 
this department are in a niucli less civilised state than the others. The flocks and herds 
wander over immense tracts, for tlie use of which a rent or ta.\ according to the number 
of beasts is paid. At night they are brought home to folds or kraals, whieli tire close to 
tlie huts of the fanners, and are reiircsentetl as places of intolerable filth and steiicli. 

I The natu<e cattle of the Cape are hnidy, long-leggeil, bony animals, more in the 
coacii-horse line than fitted for tlie shambles. Tfiey are bad milkers, probably from the 
bad quality and scanty supplies of forage. 

1197. The sheep are wretched beasts, more resembling goats, witli wool that might be taken for frizzly 
hair, and is in tact only used fur stuHing chairs, or for like puriMses; the other parts of the body seem 
drained to supply the accunuilatioii of fat upon the tail which weighs tVom six to twelve jinunds. 

lll^. The ilerinos, of which there are a few flocks, do very well. they are much degenerated for want 
of changing, and a proper selection of rams. 

1121.) The Hycland, or Southdown sheep, would be a great acquisition here; for the Cape mutton fonns 
a detestable loud. 

1130. The Cape horse, vtiieh is nut indigenous, but was introduced originally from Java, is a small, 
active, spirited animal; a mixture of the Spanish and Arabian, capable of undergoing great fatigue; and, 
as a saddle-lior.'.e, e.xcellently adanted to the country. As a draught.liorse for the farmer he is too small; 
and the introduction of a few of the Suflblk puiieli brccil would be a real benefit to tlie colony, as well as 
a source of jirofit to tlie imjxirter. 

1131. Pigs arc scarce in the colony amongst the farmers ; it is difiicuit to say why, except that there 
IS more trouble in feeding them, and they cannot lie turned to graze like sheep. Poultry is, lor the same 
reason, neglected. Indeed, bad mutton may be said to be the only fiaxt of the colonists. 

1132. The agricultural implements and operations of the Cape farmers are said to be 
performed in the rudest manner, and their crops are thought to de[>end principally on 
tlie goodness of the soil and climate. The plough of the Dutch farmers is a couple 
of heavy boards nailed together, and armed with a clumsy sliarc, whirli it requires a 
dozen oxen to work Their harrow, if they use any at all, is composed of a few brambles. 
Their waggons (which will carry about thirty Winchester bushels, or a ton-weight, and 
.are generally drawn by sixteen and sometimes tw'cnty oxen) arc well constructed to go 
tilting up and down the precipitous passes of tlie kloofs with safety ; but they have no 
variety for the diflerent roads. Burchell has given a portrait of one of these imjjosing 
madiiiies. (Jig. 14i>.) Their method of beating out the com is well known; the sheaves 



are spre.-ul on a circular floor, surrounded by a low vgall, witli which every farm is 
supplied. The farmer’s whole stock of brooil marcs and colts are tlien turned in, and 
a black man, standing in the centre, with a long whip to enforce his authority, the 
whole herd are compelled to frisk and canter round till the com is trampled out of 
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the car. I'his is tcnned tramping out. The winnowing is perfonncd hy tossing the 
trampled grain and dung in the nir with shovels, or by exposing it to the wind in a 
sieve. 

1133. The agnculturc of the Cojie appears capable of much improvement, were the 
fanners less indolent, and more ambitious of enjoying the comforts and luxuries of exist¬ 
ence. Barrow is of opinion tJuit tlAre might be produced an abundance of corn, cattle, 
and wine, for exportation; but that, to cficct tJiis, “ it will be necessary to procure a new 
race of inhabitants, or to cliange the nature of tlic old ones ” At the suggestion of 
Bus writer, an attempt was recently made by government to settle a number of British 
rainilies in the district of the Albany, an immeirsc plain 60 or 70 miles long, by about 
JJO broad; but after remaining there a year, the greater numlxir of them were obliged to 
leave that district on account of its unsuitableness for arable culture. A considerable 
part returned to England, others remained and became scrv.mts in the colony, and a 
few who had some property left, tewk land in more favourable situations. Pringle, who 
has given an account of this settlement ( 18 SJ 4 ), describes tlJe deplorable situation of the 
greater number of ,<>000 individuals who had fixed thiraselvos there, and ascribes their 
calamities more to the nature of tlieir situation than to any other cause. Otlier districts, 
he contends, might have been chosen much better iu1.a]ite(l for the plough and the spade, 
while the low and feitilc region of Albany might have been useliilly occupied as a 
sheep pasture. With all the deficiencies of the country and climate, he says, if things 
are properly manag(‘d, the Pape is not a worse land to li^c in than any other English 
colony. Comparing his own account, however, with the description of other colonies, 
csjiccially Van Diemen’s I.and and New South Wales, we should be disposed to iliffcr 
from him in ojiinion, and to prefer the latter settlements. (Pri/ig/c’s Present State of 
Albany, South Africa, 13mo, I8J'1.) 

1134. In the interior oj' the country are many tribes of whom little or nothing is 
known; but some of vihich are every now and then brought into notice by modern 
travellers. Some have been visited, for the first time, by the missionary CamplH.>II; 
and tlie account he gives of their agricultuie, manufactures, and customs is often very 
curious. It is astonishing how 
ingenious he found some tribes 
in cutlery and potteiy ; and the 
neatness and regularity of the 
houses of others are equally re¬ 
markable. In one place the 
houses were even tasteful; they 
were conical, and enclosed by 
barge circular fences { pfr. 150.) ; 
and he found them ihreshing out the corn on raised circular threshing-floors (o), with 
Hails, much in the same mannei .is we do. 




will no doubt in time humanise and refine them. 


1135. The unimproiied Hotten¬ 
tots form their huts (Jig. 151.) of 
mats bound on a skeleton of poles 
or strong hoops, (fg 152.) 'I'heir 
foim is hemispherical; they arc 
entered by a low door, which has 
a mat shutter, and they are sur- 
roitiufcd by a reed or mat fence 
to exclude vvild animals and re¬ 
tain fuel and cattle. Attempts 
to introduce European forms of 
cottages have been made by the 
missionaries, which, with a knovv’- 
ledgc of the more useful arts. 
The missionniy Kiishe conducted 


Biirchell along the valley of Genadendal, 
to exhibit the progress which the Hotten¬ 
tots, under his instruction, hatl made in 
horticulture and domestic order. The val¬ 
ley is a continued maze of gardens and 
fruit trees. “ The huts (fg. 1.53.), un¬ 
like those of Hottentot construction, are a 
rude imitation of tiie quadrangular build, 
ings of tlie colonist. 'Hiey are generally 
from ten to fifteen feet lomj, and ftnm eight to ten wide, having an earthen floor and 
walls whitc-woslied on their inside, composed of rough untiewn poles, filled up 
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ther chimney nor any otlicr opening in the roof by wliieh tlie smoke inigiit escape. 
{Burchell's Travels, i. 112 

1136. The collie ry oil the HoHenlot and other tribes sire kept in circular folds during 
night; and it is remarkable that these folds tu-c the only burial pl.iccs known to be in 
use among that people. “ Corn is preservetl in what may '■ • termed large jars, of 
various dimensionsj but most commonly lx‘twecn four and five feet high and three wide. 
The shape of these corn jars is nearly that of an egg shell, having its iipp. r end cut oil’: 
sometimes their mouth is contracted in a manner whicli gives them a gre.'it rc!-emblance 
to a European oil-jar. They are formed with stakes and branches fixed into the 
ground and interwoven with tvvigs; this frame-work being afterwards plastered within 
and w'itliout with loam and cow-dung. Frequently, the bottoms of these jars arc raised 
about six inches or a foot above the ground ; and the lower part of the stakes, being then 
uncovered, gives them the appemance of standing on sliort legs. Their contents are 
usually protected by a covering of skin or straw,” Tliis mode of keeping their corn 
and beans, Burchell observes, shows a degree of ingenuity equal to that which is dis¬ 
played in the construction of their houses, and is to be admired for its simplicity and 
perfect adcquatj^ncss to the puipose. In the dwellings of the riclier inhabimuts, the 
back part of the houses is completely filled with jar', of lliis kind. (^Travels, ii. 520.) 

1137. The natives of the South f Africa live much on bulbous roots, of which their 

country is naturally more jiroductive than any 1,74 

other. Burchell has enumerated a considerable 
number which he saw them use. One of the 
most remarkable grows on tiie mountains of Graf- 
reynet, and is called Hottentot’s bread ( 7'.iinus ele- 
phantipes //e/i/.,'restudinaria elcph.'tntipc's Burch -). 

(Jig- 134.) Its bulb stands entirely above gronn«l, 
and grows to an enonnous size, frequently three feet 
in height and diameter. It is closely studded with 
angular ligneous protuberances, which give it some 
resemblance to tlie shell of a tortoise. The inside 
is a fleshy substance, which may be compared to a 
turnip, botli in substance and colour. From the top 
of this bulb arise several .umiial steins, the branches 
of which have a disposition to twine round any 
shrub within reach. The taste of this bulb is 
thought to resemble that of tlie yam of the East 
Indies, the plant being closely allied to the genus 
Diosedrea. (Burchell's Traix’ls, ii. 147.) 

1138. The Bachapim are a people of the interior 
of South Africa, who were visited by Burchell. 

Their agriculture, he says, is extremely simple and artless. It is performed entirely 
by women. To prepare the ground for sowing, they pick it up to the depth 
of about four inches, with a kind of hoe or mattock, which difl'ers in nothing 
from a carpenter’s adze but in being twice or thric<’ as large. Tlie corn 
tiicy sow is the Cafl’re corn or Guinea corn, a variety of millet (//ulcus Sorghum 
CaHTrorum). 'I'liey cultivate also a kind of kidneybean, and cat the ripe seeds; 
they likewise raise water-melons, pumpkins, and the calaliasb gourd for the use 
of it* shell as a domestic vessel for drinking and other purposes. 'Phey arc in¬ 
ordinate smokers of tobacco, but they do not cultivate tlic plant. Biircliell 
nv« tlicm some potatoes and peach stones to cultivate, which pleased thdm 
exceedingly, and for which they were very tlnaiikful. (Travels, ii. 518.) 

11.39 The Bushman spade (fig 15.7.) is a pointed (tick about three feet lone, to which 
there i* affixed, about the middle, a (tunc to increase its power in digging up biiUxms roots. 
This stone is about five inches in diameter, and is rut ni*ground very regularly to s round 
form, and pcrforateil with a hole large enough to receive the stick anil a wedge bjawhich it 
It fixed to its place. {Burchetl's Travels, ii JO.} 
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Subsect. 6. Of the present State of JigricvMure on the Eastern Coast of Africaf and in the 

African Islands. 

1140. Of the various countries on the eastern coast of Africa the chief is Mocaranga, 
the agriculture of which may he conjidered as a specimen of that of the savage tribes of 
tlie other states. The climale is temperate, though the mountains called Supata, or the 
spine of the world, forming a great chain from north to south, are perpetually covered 
with snow; the air clear and salubrious; and the soil fertile and well watered, so tliat its 
pastures feed a great number of cattle, more valued by the inhabitants than their gold. 
Tiic inland parts of the country, however, are sandy, dry, and barren. I'he products of 
the country on tlie coast, arc rice, millet, and maize, but no wheat; sugar canes and 
cotton are found both wild and cultivated. Thvy are without the ox and horse*, but 
elephants, ostriches, and a great variety of wild animals abound in the forests. Accord- 
injj to the doubtful accounts of tliis country, the king, on days of ceremony, wears a little 
spade hanging by his side as an emblem of cultivation. 

1141. The Island f Mad(i"nscar is celebrated for its fertility, and the variety of its 
productions. Its climate is mild and agreeable; and the surface of the country is 
divided into the eastern and western provinces by a range of mountains. The summits 
of these mountains are crowned with lolly trees of long duration, and tlie low grounds 
aie watered by torrents, rivers, and rividets, which flow from them. The agricultural 
products are rice, cotton, indigo, sugar, pidse, the yam, banana, cocoa, pepper, ginger, 
turmeric, and a variety of other fruits and spices. There are a great mitnher of rare 
fruits and esculent plants, ainl many curious woods. Oxen and flocks of sheep abound ; 
but there arc no hoises, ele[>hants, lions, or tigers. Tlie cull tire is very imperfect, the 
soil and the excellence of the seasons supplying the plaie of labour and skill. 

114iJ. The Miiuriiius, or Isle of France, is a productive island, chiefly indebted to the 
industry of the French, who have introduced there most of the grains, roots, and fioiits 
of other parts of the world, all of which seem to thrive. The climate is excellent, and 
similar to tliatof the Bourbon and C'nnary Islands. The sin face is mountainous towards 
the sea coast, but within land there are many spots both level and fertile. Hie soil is, 
generally speaking, red and stony, 'llie agricultural piodiicts aie numerous. A crop 
of maize, succeeded by one of wheat, is proem ed in one season from the same field. I'he 
riee of Cochin China is extensively cultivated ; llic manioc, or cassasa (J.-itropha Muiiihot) 
of Brazil ; sugar, which is the chief product for esport; cinnamon, clove, and nutmeg 
trees, &c. Oranges, citrons, and guavas abound; and pine-apples ate said to grow 
s]jontancoijsly. Many valuable kinds of woods are found in the forests; and on the 
banks of the rivers are fed tlie flocks and licrds of the country. 

1145. The Isle (f Bourbon dUYcnYitth' in its natural and agricultural circumstances 
from that of the Mauritius. 

1144. St. Helena is a rugged, but beautiful island, occupietl l)y a few farmers, chiefly 
English. Their chief productions are cattle, hogs, and poultry ; and when the India 
ships arrive every house becomes a tavern. 

1145. The Cape fWd Islands iiie, in geneial, liot and imbenltJiy as to climate, and 
stony and barren as to soil. Some, however, produce rice, maize, bananas, oranges, 
cotton, and sugar-canes, with abundance of poultry. 

1146. The Canary Islands hiiving been subject to Si>ain for many centuries, the agri¬ 
culture of the parent country prevails throughout. 'I1ic climate is temperate, and the soil 
generally rich. 1 be stock of Uic farm lielongs to the pro¬ 
prietor of tlie soil, who lends it t<» the cultivator, on 
condition of getting luilf of the produce. 'Hic products 
are, wheat, barley, rice, oats, flax, anise seeds, coriander, 
the mulberry, grape, cotton, sugar-cane, ilragon's-bUxHl tree 
( Oracle'na), and a variety of esculent plants and fruits. 

'llie celebrated Canary wine is made chiefly in the islands 
of Teneriffc and Canary. Potatoes have been intuxluced 
witliin tlie lost fifty years, and now constitute the chief 
food of the inhabitants. I'he archil (Rocci^Ua tinetdria) 

(fg. 156. u), a moss used in dyeing, grows wild on all the 
rocks; and kali (Salsdlu Kali) (fg.lSd. b), from which soda 
is extracted, is found wild on the sea-shore. The roots of the 
male fern (i^ris aquilina) are, in times of scarcity, ground 
into flour, and used as food. 'Flic live stix.-k of the 
Canaries consists of cattle, sheep, horses, and asses ; and 
the well-known Canary birds, with a groat variety of otbeis, 
abound in the woods. v 

1147. -(The Island <f Madeira is chiefly celebrated for its wine. It is the boast of die 
islanders, tliat their country produces the best wheat, the purest sugar, and the flne^ 

N 4 ■ 




184 


HISTORY OF AGRICULTURE. 


Fart L 


wines in tlie world, besides being blest with the clearest waAer, tlio most salubrious air, 
and a freedom from ail noxious reptiles. The first view of Uie island is particularly 
magnificent; tlie country rising in lofly hills from every part of the const, so steep as to 
bring very distant objects into the foreground The sides of these hills ore clothed witli 
vines as high as the temperature will admit; above tins tliey are clothed with woods or 
verdure to their summits, as high as the sight caff distinguisli; except those columnar 
peaks, the soil of which has been washed away by the violent rains to which those lati¬ 
tudes, and especially such elevated parts, are liable. Deep nivines or valleys descend 
from the hills to the sea, and in tlie hollow of most of them flows a small river, which 
in general is rapid and sluillow. The soil is clay on tlie surface; and large masses of 
it, as hard as brick, arc found underneath. Tiic island, it is said, when discovered by 
tlie Portuguese, was covered with wood ; and the first step taken by the new settlers was 
to set fire to the wood. This conflagration is said to have lasted seven years, and to have 
been the chief cause of the fertility of the soil; but whatever may Itave been the effect at 
first, this fertility could not have lasted for three centuries. ' 

1 148. TAc /ane/s of Madeira are cullivated on the metayer system ; in entailed estates 
leases cannot be granted for a longer period than nine yca>>; but in no case can the 
tenant be dismissed till he is paid the full value of his improvements. 

1149. TAt! »»»<• U cultivated chiefly in the French, but partly in the Italian, manner, li Oidowgrouiidi 
it u >uflbred to grow to a considerable heiaht, and tied to tribes, ixilcs, or trclUses; on tlie siu^ ^ of the hills 
the terrace culture is adopted, and there the plants are kept lower, and tied tosiiiKle stakes or low trellise<i. 
The variety of grape cultivated is what in France is called the Rhenish, a sort ot small black cluster; but its 
character is great!}' altered since its trans^antation to Madeira. The gra|M: IVom which the Malmsey 
Madeira wine is made is the Ciotat of the l^eucb, or |iarslcy-leaved muscadine with a white berry. The 
quantity of genuine malmsey produced annually is very small, ai),d of that a good dr.al is supiioaeil to be 
manufactured with refined sugar. The quality of the wine here, as every where else, depends more on 
the asfiect and soil than on the kind of gra}ie. The best is grown on the south side of the island, on tlie 
lower declivities which point towanls tlie south-east; the west being always cooled by the sea breeze. 

1150. Wheat is mwn on lands previously prepared by the culture ot common broom. This is cut for 
fbel, and, after a time, grubbeii up and liiirnt on the sod. By these means, a crop of wheat is insured tor 
a succession of years, more or loss, according to the sod j after which the same prueess is again resorted to. 
For this purpose, the seeds of the broom are colleeteil, and gencniUy bear the same price by measure as 
wheat 

I l.^l. The lice stock arc not numerous. Animals of all sorts, as in most mountainous 
countries, arc small. The beef and mutton appear to a Briton lean and tasteless; 
common poultry are small; but ducks and turkeys equal those of England. J’ork is 
rare, but excellent when well fed. 

1152. The tropical fruits arc not rcatlily produced here. In the villages are found 
guavas, bananas, oranges, and shaddocks, l^ine-apples are reared with great dilKculty ; 
but neitlicr the granadiila nor the alligator pear, though they grow vigorously, produces 
fruit. 

Sect. V. Of the present Slate of Apricullnre in North America. 

1153. The climate of this region, which extends from the vicinity of the equator to the 
arctic circle, is neccs.sarily extremely various. In general, the heat of summer and the 
cold of winter arc more intense than in most parts of the ancient continent, 'llic middle 
provinces are remarkable fur the unst(>adincss of the weather. Snow falls plentifully in 
Virginia, but seldom lies above a day or two. Carolina and Florida arc subject to in¬ 
sufferable lieat, furious whirlwinds, hurricanes, tremendous thunder, and fatal lightnings. 
Tlic climate of the western parts is least known ; that of California seems to be in general 
moderate and pleasant. 

1154. The surface of North America is nobly diversified with rivers, lakes, mountains, 
and extensive plains, covered in many places with forests. Its sliores ore, in general, 
low, irregular, with many bays and creeks ; and the central parts seem to present a vast 
fertile plain, watcml by the Mis.souri and its auxiliary streams. New Mexico in surface 
is an alpine count! y, resembling Norway and Greimland ; Labrador, and the countries 
round the Hudson Sea, present irregular masses of mo’intain covered with eternal snow. 
In general, all tlie natural features of America arc on a larger scale than those of tlie old 
world. {Darby t View of the United Stales, 182fi ) 

IJ 55. The agriculture of North America is chiefly that of tlie north of Europe : but 
in the provinces near tlie equator Ihe culture of the southern parts of Europe prevails; 
and in tlie West India Islands that of the warmest climates is followed ; there beipig no 
production of any part of the world which may not be ihcre brought to perfection. 
—After general outline of the agricultural circumstances of North America, we shall 

select ktsme notices of the agricultiiro of the United States, the Spanish dominions in 
North America, British iwsscssions, unconquered countries, and North American 
Islands or West Indies. 

Subsect. 1. Of thejrreunt State of Agriculture in the United Slates. 

1156. Tfie climate f the United Skates must necessarily vary in its different parts. In 
^he Dorlli-east the winters ore very cold and the summers hot, clianging as you proceed 
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southward. In the soudi-east, and along the Gulf of Mexico, the summers are very hen, 
and the winters mild and pleasant. Among the mountains it is cold towards the north, 
and temperate in the souUi. Beyond tlie mountains, in tlie rich valleys of Ohio, Mis* 
sissippi, and Missouri, the climate is temperate and delightful, till we approach the 
Rocky Mountains, when it is subject to extremes, the winters being very cold. The 
climate roust be chilled among mouiftains constantly covered witli snow. West of tlicse 
mountains, the climate cliangcs, until we reach the shores of the Pacific Ocean, where it 
resembles that of the western parts of Europe. The prevailing winds arc from the west, 
•' and, as they pass over a wide expanse of water, they cool tlic air in summer, and in win¬ 
ter deluge the country with frequent rain. 

1157. The seasons generally correspond witii tliose in Europe, but not with the equality 
to be expected on a continent, as even during ihe summer heats single days w'ill occur 
which require the warmtii of a fire. 'J'he latitude of labrador corresponds with tliat of 
Stockholm, and that of Canada will) France, but the climates of those places arc widely 
diftcrent. It would appear from Humboldt, that the diilerence of temperature between 
the old and new continents, in tlie same latitude, is between 4° and 5'^ in favour of the 
former. 

1158. The surface of the country in the United States presents every variety. The 
north-eastern part of the coast is broken and hilly; and is remarlAbly- indented with 
numerous bays and inlets. Towards the south, and along the Gulf of Mexico, the land is 
level and sandy, interspersed with many swamps and numerous islands and inlets. At 
the outlets of many of the rivers, there is a large portion of alluvial land, which is par¬ 
ticularly the case along tlie Mississippi. Beyond the head of tide-waters, there is a 
tolerably rich and agreeably uneven countty, which exteiuls to the mountains. The 
mountainous ilistrict, on the Atlantic side of the country, is al>out 150 miles in breadth, 
and 1200 miles in length. It extends in large ridges, from north-cast to soutli-wcst, 
and is known as the Alleghany Mountains. Beyond these the great valley of the Mis¬ 
sissippi presents a surface of the finest land in the world. To the westward of this val- 
ley are the mountains of Louisiana, and beyond these the bold .shores of the Pacific Ocean. 

1159. The soil tf the Untied States, though of various descriptions, is generally fertile; 
often, on the cast of the Blue Mountains, in Virginia, a rich, brown, louiny earth ; some¬ 
times a yellowish clay, which liecomes more and more sandy towards the sea. There 
are considerable marslies ami siilt-meadows, sandy barrens producing only a few pines, 
and sometimes entirely destitute of wood. On the west of the Apalacliian Mountains 
the soil is also generally excellent; and in Kentucky some spots are deemed too rich for 
wheat, but the product may amount to sixty bushels per acre. About six feet below 
the surface there is commonly a bed of limestone. 

1160. The landed ]noperty of Utc United Stales is almost universally freehold, having 
been purchased or conquered by tlie diflerent states, or by the general government, frjim 
the native savages ; aiul either lotted out to the conquering army, or reserved and sold 
aAerwards according to the demand. 

1161. The mode id dividing and selling lands in the Vnifed States i.s tlius doscrihe<l by Birkbcck. “ The 
tract of country wfiich is to Ix' iIisjMuotl of is sur\cypil, Hrid laid out iii sections ol a niiie square, contain¬ 
ing six hundrcil and forty acres, and these .ire sulidiviiltsl into quarters, and, in particui.ir situ-stluns, haif 
quartern. The country is also laid out in counties of about twenty niilcs sqnure, and tnwnshi^M of six miles 
squaro in some instances, and in others of oiglit. The tow iisliins are nunibrrnl in ranges, tVom north to 
south, and the ranges arc niimben.ii from west 10 0 .- 181 : and, lastly, the sections in each township arc 
marked numerically. All thi-se lines an- well iletiiied in the wooils, by marks on tlie trees. Tliis done, at 
a (leriod of winch public notice is given, the lands in question ore put up to auction, except the six. 
tcenth swtion, wliicli is ne.ir llie centre, in every township, which is reserved for the support of schools, 
and Ibr Uic maintenance of tlie jsior There arc also sundry reserves of entire townsliips, us funds for tlie 
Mpport of seminaries on a more extensive scale, and sometimes for other purposes of general interest 
No govcinincut hinds >ire sold under two dollars per aere: and 1 believe they an> put up at this price in 
quarter sections at the auction, and if there is no bidding they pass on. The best lands and most 
favourablo sitiurtioni are somvtiinea run up to ten or twelve doll,-irs, and in some late instance* much 
higher. The lots which rcinaiii unsold are from that time open to the public, at the price of two dollars 
per acre; one fourth to lie raid down, and the remaining three fourths to he paid by instalments in five 
years; at whieli lime, if tne payments are not completed, the lands revert to the state, and the prior 
advances are forfeited. When s puri baser has made Ins election of one, or any numlier, of the vacant 
quarters, he rei>airs to the lanil-oflice, pays eighty dollars, or as many times that sum as he purchases 
quarters, and receives a ccrtIHcate, which is the basis of the complete title, which will be given him when 
be pays all; this he may do Immediately, and receive eight per cent interest for prompt payment The 
■ec^is thus sold are marketl Immediately on the general plan, which is always i^n at the land-office 
to ^bhe inspection, with the letters A. P, i. e. advance paid. There is a receiver and a register at each 
land-office, who arc checks on each other, and are remunerated by a per centage on the receipts.” 

1163. The {nice of land, though low when not cleared, rises rapidly in value after a very 
slight occupation and improvement. Instances are frequent of a rise of 1000 per cent, 
in about ten years. Cobbett, who resided in 1817 in Long Island, which may be con¬ 
sidered the middle climate of tlic United States, gives the price of a cultivated farm in 
that part of tlic country. “ A fonn, on this island,” he says, “ any where not nearer 
than thirty miles otf^ and not more distant than sixty miles from New York, with a goo<i 
fann-hpuse, bam, stables, siieds, and sties; the land fenced into fields with posts and 
rails, the wood-land being in tiie proportion of one to ten of the arable land, and there 
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being on the fann a pretty good orchard ; such a farm, if the land be in a good state, 
and of an average quality, is worth sixty dollars an acre, or thirteen poinuls sterling; of 
course, a farm of a hundred acres would cost 1300/. The rich lands on the necks ana 
bays, where there are meadows and surprisingly productive orchards, and where there is 
water carriage, are worth, in some cases, three times this price. Rut what I have said 
will be sufficient to enable the reader lo form a pfetty correct judgment on the subject. ' 
In New Jersey, in Pcnnsylvjuiia, every where tlic price diflei's witli the circumstances of 
water-carriage, quality of land, and distance from market. — When I say a good farm¬ 
house, I mean a house a great deal better than the general run of farm-houses in Eng-fl 
land; more neatly furnished on the inside ; more in a parlour sort of style; tliough round 
about the house, things do nut look so neat and tight as in England.” 

1163. The agriculture of the United may be considered as entirely European, 

and chiefly British. Not only is the climate better adapted for the British agriculture, 
but the great majority of the inhabitimts are of British origin. To enter into details of 
the products and processes of North American agriculture would therefore be superfluous 
in a w’ork principally desoted to British agriculture. All we shall attempt is, to notice 
some of the leading peculiarities of Nortli American agricidtuu. as resulting from na¬ 
tional, political and civil circumstances. 

1161.- The natural circumstances of lands not under cultuie chiefly a^l’'3 the com¬ 
mencement of famiiiig operations. In general, the lands purchased by settlers are 
underwood, which must be felled or burned, and the roots grubbed up; a laboiious 
operation, which, however, leaves the soil in so rich a st.ate, that it will bearlieasy crops 
of grain, potatoes, and tobacco, with very little culture and no manure, for several years. 
Sometimes they arc under grass, or partially covered with brushwood, in which the 
o|)cration of clearing is easier. In cither case, the occupier has to drain where neces¬ 
sary ; to enclose with a ring fence, if he wishes to be comjract; to lay out and make the farm 



road; and to build a house and farmery. The latter he constructs of limlrer, sometimes 
plastered with neatness and taste, as in England [Jig. I.',?.), but generally with logs and 
mud, os in Polattd and Russia i fig. 158.). With tirnl>er he generally forms also his 
fences, though tnom and other live hedges are planted in some of 158 

the earlier-cultivated districts. 

I Ksi The usual practice of lettlcrs with capital may be very well cxempliflctl in 
the case of Birkbeck. This gentleman having purchased an estate of 1140 acres, 
in the IHlnoif, .and lived on that part of it which he intended a» his future 
residence and farm, ** the flrst art was building a cabin, about two hundred 
yards nrom the s|int where the house was to stand 'This rabiii is liuilt of round 
straight logs, about a foot in diameter, lying upon each other, and notched in at 
the comers, forming a room eighteen fi'et long, by s.xtecn; the intervals tx.-twecn 
the logs * chunked,’ that is, filled in with slips of wood; ...id * mudded,’ tiuit M, daubed with a plaster 
of mud : a spaelous chimney, built also of logs, staiiils like a bastion at one end ; the roof is well covered 
witli four huitdzod clap bo»i^ of cleft oak, very tnurh like the pales used in Kngland for fencing parks. 
A bole is outmrongh the side, called, very properly, the ' dixir (the through),* for whiih tliere is a 
* shutter,* niaile also of cleft oak, and hung on wooden hinges. All this has been exeruted by contract, 
and well executed, for twenty dollars I have since adiirsl ten diill;irs lo the cost, for the luxury of a (loot 
and eeiling of sawn boards, and it is now a comfortable habitation." 

1 Kkx if« tJUtmple (if a settler who began with capital only sufficient to pay the first instalmhit of eighty 
doUars of the price of iO) acres of land is given by the same author, who had the Information from the 
settler HbnselT Fourteen years ago, he ‘'unloaded his family under a tree,’’ on his present estate; 
where bu has now two hundred acres of excellent land, cleared and in gixid cultivation, capable of pro- 
duditg mim eighty to one hundrtvl bushels of Indian com per acre. The poor emigrant, having collected 
the (tgb^ doBirt, repaired to the land-olficc, and entered his quarter section, then worked his way, with- 
out aiiotni^ cent in hts pocket, to the solitary spot which was to lie his future abode, in a two-horsc 
waggon, ccStfi^tng bis family and his little all, consisting of a few blaiiltets, a skillet, bis rifle, and his axe. 
^AnwM hi the spring, after putting up a little log raliin, he proceeded to clear, with intense labour, a plot 
of fMiiwtf tar Indian corn, which was to be their next year's support; but for the present, being without 
inSMBS of obtaining a supjily of flour, he de|iended on bis gun for subsistffnee. In pursuit of the game, he 
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wa-t compelled, after his day'a wod^, to wade Ihrouith the evening dewa, up to the waist In long grass or 
bushes; and, returning, found notlinig to He on but a bear's skin on the cold ground, exposed to every blast 
through the sides, and every shower through the o))en roof of his wretched dwelling, which he did not 
even attempt to close, till the approach of winter, and often not then. Under such distresses of extreme 
toil and exposure, delmrred from every comfort, many valuable lives have sunk, which have been ch.irged 
to the climate. The individual whose c.ise is here Includol had to carry the little grain he could procure 
twelve miles to be ground, and rcmemliera once seeing at the mill a man who had brought his corn sixty 
miles, and was compelled to wait three daysdur his turn. .Such are Uie diflirulties winch these pioneers 
have to encounter j but they dimmish as settlements approach eocli other, and are only heard of by their 
successors. 

1167. The polilical circumstances of the United States aflbet t/.o agriculturist both as to 

‘ cost of production and the value of produce. It is evident that the want of popula¬ 
tion must render the price of I.ibour high, and the produce of land low. In this 
Parkinson, Ilirkheck, Cobbett, and all who have written on the agriculture of America, 
agree. “ Tlie simple produce of the soil,” Hit kbeck observes, “ that is to say, grain, 
is cheap in America j but every other article of necessity and convenience is dear in 
coipparison. Every service performed for one man by another must be purchased at a 
high rate, much higher than in England." The cJieaitncss of land aflbrds the posses¬ 
sion of indejiendence and comfort at so easy a rate, lliat strong iiuluceincnts of profit are 
required to detain men in flie condition of servituile Ileiicc the Iiigli price of all com¬ 
modities, not simply agriculturid; of the labour of mechanics of *ciy, desetiption ; 
and lienee also the want of local markets for giain, because wliere three luurtlis of the 
population raise tlieir own grain (which is the calculation), the remaining fourth will 
use but a mode) ate proportion of the spare produce. The low rate of land and taxes 
and this want of lioine markets foim the reason why the American fanner, notwith¬ 
standing the price of labour, affonls bis grain .so cheap for cxpoifation. Although the 
rate of produce is low, the piulits of the Americ.an farmers are high, on account of the 
small ca|)ital required. M’itli 2(X)(V. Ilirkbeck calcnl.ites that a farm of 640 acres, in tlie 
Illinois, may lie purchased, stocked, and cnllivaled, so as to return, after deducting all 
expenses, twenty-two per cent, besides tlie value ol tlie improvements made on (he land, 
that is, its increased value, which, as has already been stated (1164.), is incredible, in a 
very sliort time. 

1168. The ngricullural products (f the Uniird Stales include all those of Britain and 
France. The lliilish grains, herbage, [ilaiiis, and fi nits are grown in every district. What 
np])ears at first sight very remarkable is, tliat in America the native pastures (except 
on the lianks of the rivei's) consist entirely of animals; and th.it is the reason vvliy tjic 
country is generally bare and black in winter; Imt perennial grasses, when sown in the 
uplands, are found to tlirive in many situations. The greatest quantity of wlieat is 
grown in Peiiiisylvanin and New Engl.md. Aluize ripens in all the districts, except 
some of the mo.st northerly. Rice is cultivated in Virginia, and on the Ohio; and the 
vine is indigenous in these and other provinces, though its culture has not yet been 
much attempted. Some French tnltiv.itors are of oiiinion that the Amerirau soil and 
climate arc unfavourable ; tliis, bow ever, is not likely to lie the ca.se, it being a native 
of the country. The government have establislied a Swiss colony for its culture, at 
Vevay, in Indiana; and anotlier in Louisiana, for the culture of the olive. The mid- 
lierry, the cotton, and the sugar-cane are cultivated in Virginia, but not extensively. 
Sugar is |)rocured plentifully in tlio woody ilistriets, by tu))ping lUlIerent species of jfeer, 
especially the saechariniim, in s|)iing ; boiling the juice till it thickens; and then granulat¬ 
ing it by letting it stand and drain in a tub, the bottom of wlikh is pierced with small 
holes. The sugar obtained does little more than pay for the labour. 

1169. (f the lire slorh of the UuUed Stales, the breed of horses of English extraction is, 
in general, good, as are the cows and hogs. In many cases there is no limit to the 
nuralier of these that may be grazed in the unoccu])ied woods : all that the farmer has 
to do is, to protect them from l>ciirs and wolves at jiaiticiilar seasons, and to keep them 
tame, as in Russia and Switzerland, by giving them salt. Sheep are totally unfit for 
the climate and state of the country, though a number of proprietors liave been at great 
pains in nttemjiting to introiluoe the merinos. Mutton, Birkbeck observes, is almost 
as abhoirent from an American jialatc or fancy, as the flesh of swine from an Israelite; 
and the state of the innnufactures dws nut give great encouragement to the j^rowth of 
wuokof any kind, of merino wool Ics.s, perliaps, than any other. Mutton is sold in 
the markets of rhiLadelphia at about half the price of licef; and the Kentuckian, who 
would have given a thou.sanddullai's for a merino ram, would dine upon dry bread mther 
than taste his own mutton. A few sheep or every farm, to supply coarse wool for 
domestic manufacture, seems to be all Uiat ought at present to be attempted in any part 
of America that I have yet seen. Deep woods are not the projier alwides of ^eep. 
When America shall have cleared away her forests, and opened her uplands to the 
breezes, tliey will soon be covered with fine turf, and flocks will be seen ranging over 
them hero, as in other parts of tlie world. 

1170. Agricultural ojierations in America are skilfully performed by the farmers of 
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cnpital, who Imvc all the best implements of Europe; Ijy tlie poorest settlers this is not 
the case, from want of stock ; and by tlic native American fanners, from indolence, which, 
according to all accounts, is their general defect. An American labourer is most expert 
at the use of the a\c and the scythe; the si)adc he handles in a very awkward manner, 
and has no idea of banking, hedging, clipping or cutting hedges, and many other oper¬ 
ations known to every labourer in a highly cultivated and enclosed country like Britain. 
But the versatility of talent of an American labourer amply compenstites for his inex¬ 
perience in these operations, and is more useful in his circumstances. In handling the 
saw, the hammer, and even the trowel, the British labourer has no chance witli hipi« 
Most of them can build a house, mend a plough or waggon and even the harness, ano 
kill and dress sheep and ]>igs. 

1171. Field labours in America require to be performed with much greater expedition 
than in England. The winter is long and severe, and the transition to spring is sudden; 
tliis season in many provinces oidy lasts a few weeks, when summer commences, and the 
ground becomes too hard and dry' for the oj>erations of tillage. The operations of seed- 
time must therefore Iw; perfonned with the greatest ra|>idity. The climate of New Yoik 
may be reckoned one of the best in North America. There <i.e ground is covered with 
snow, or rendered black by frost, in the begiiuiing of December, anti continues without 
a speck of gr&n till May. Ploughing generally begins in the Lest week, ■•f' April; twts 
are sown in that month ; and maire and potatoes about the middle of May. By the end 
of May the wheat and rye which has stood the winter, the spring-sown corn, the grass, 
and the fruit trees appear as forward as they arc at the same period in lOngland. There 
is very tittle rain during June, July, and August. Cherries ripen in the last week of 
June; by the middle of July tlie harvest of 
wheat, rye, oats, and iiarley, is half o\er; 
pears ripen in tlie beginning of August; maize 
(Jig. 159.), rye, and wheat are sown during the 
whole of October; corn is cut in the first week 
of Septemlxir; peaches and apples arc ripe by the 
end of the month ; Uie general crop of iwtatoes 
is dug up in the beginning of November ; and 
also turnips and other roots taken up and housed ; 
a good deal of niin falls in September, Octol>er, 
and Novcmljer, and severe frosts commence in 
the first week of December, and, as above stated, 
continue till the last week of April. Such is the 
agricultural year in the country of New York. 

Live stock require particular attention during 
the long winter; and unless a good stock of 
Swedish turnip, carrot, or other roots, has been 
laid up for them, they will generally Ik; found 
in a very wretched state in April ."ind May. 

1172. The civil circumstances of llie United States arc unfavourable to the domestic 
enjoyments of a Briti.sh fanner emigrating thither. Many privations must W suffered at 
first, and some, probably, for one or two generations to come. The want of society seems 
an envious drawback; but this Birkbcck has shown not to be so great as im'ght be injagi iicd. 
When an emigrant settles among American fanneis, he will generally find them a lazy 
ignorant people, priding themselves in their freedom, and making little use of Uieir 
privileges; but, when he settles among other emigrants, he meets at least with people who 
have seen a good deal of the world and of life ; and who displ.-iy often great energy of 
character. These c.mnot be considered as uninteresting, whatever may be their circum¬ 
stances as to fortune ; and, when there is something like a parity in tlifk respect and in 
intellectua] circumstances, the social bond will be complete. It must l)c considered 
that one powerfully operating circumstance must exist, whatever Ijc the dilTcrence 
of circumstances or intellect; and that is, a, agreement in politics both as to the 
country left and that adopted. For the rest, the want of society may be, to a 
certain degree, supplied by the press; there licing a regular post in every port of the 
United States, and numerous American and European newspapers and periodical works 
circulated there. Birkbeck mentions that the Edinburgh and Quarterly Reviews, the 
Monthly and other Magazines, and the London newspapers are as regularly read by him 
at the prairie in Illinois, as they were at his farm of Wanborough in Suffolk ; and that 
aU the difference is, that they arrive at the prairie three months later than tliey did at 
his British residence. We have seen sketches of the houses erected by this gentleman, 
and by some others who have settled around him, and we consider them as by no means 
deficient either in apparent commodiousness or effect.^ They remind us of some of» 
the best houses of Switzerland and Norway. (Jg. 160.) Birkbeck and part of his 
fiunily were drowned in crossing the Wabash in 182.5, an event which must be deeply 
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lamented by all who kncvnany thing of tins intelh'gcnt, enterprising, and benevolent 
character. 

1173. The want of domestic ser¬ 
vants is a considerable drawback in 
most parts of the United States; 
but especially in the new settle¬ 
ments. Families who remove info 
Westfern America, Birkbcck ol>- 

^eeves, should bring with them the 
power and the inclination to dis¬ 
pense, in a great degree, with ser¬ 
vants. To be easy and comfort¬ 
able there, a man should know how 
to wait upon himself, and practise 
it. * Ill other respects, this gentle¬ 
man and his friends hope to live 
on their estates at the prairie, “ much as they were accustomed to live in England.’' 
An interesting account of the house', garden, and domestic econop^ of Mr. Hall of 
Wanborough, a neighbour of Mr. Birkbeck’s, will be found in the Gardener's ilagasdne, 
sol. i. p. .327. and vol. iv. p. 1.^5. 

1174. jis a country far a liriluli farmer to emigrate to, we consider the United States as 
superior to every other, in two resiiects: — first, on account of its fonn of government; 
by which property is secure, and personal liberty greater than any where else, consistently 
with public safety, and both maintained at less expense than under any government in 
the world : secondly, on account of the stock of people being generally British, and 
sjieaking the English language. The only objection we have to America is the climate 
— the long imtl severe winter, and the rapid and hot spring and summer. Land equally 
good, and nearly as cheap, maybe had in the south of Russia and in Poland; but 
who that knows any thing of the goveriiinents of these countries, would voluntarily put 
himself in their power wliile the United States weie accessible? 

Subsect. 2. Of the present Stale of Agriculture in Mexico. 

117,5. The climate of this extensive and recently revolutionised country is singularly 
diversified, between the tropical se.i.suus and rains, and the temperature of the southern 
and even middle countries of Europe. The maritime districts of Mexico arc hot and 
unhealthy, so as to occasion much perspiration even in Januaiy ; the inland mountains, 
on the otlier hand, present snow and ice in the dog-days. In other inland regions, 
however, the climate is mild and benign, with some snow of short duration in winter; 
but no artificiid wannth is necessary, and animals sUvp all the year under the open 
sky. From .'\pril to Scptenilicr there aie plentiful rains, generally after noon; hail 
stonns are not unknown; thunder is frequent; and earthquakes and volcanoes occa¬ 
sionally occur. The climate of the capital, in hit. 19° 2.5', differs much frcm that of 
the parts of Asia anil Afriia under the same parallel; which difference seems to arise 
chietly from the superior height of the ground. Humboldt found that the vale cf 
Mexico is about 69CO feet above the level of the sea, and that even the inland plains are 
generally as high as IMouiit Vesuvius, or about .3600 feet. 'This superior elevation 
tempers the climate with a greater degree of cold; upon the whole, therefore, it cannot 
Itc legarded as iiiihcnlthy. 

1176. The surface of the country is diversified by grand ridges of mounUuns, nume¬ 
rous volcanoes some of vvliieb are eoveied vvitb perpetual snow, cataracts worthy of 
the ])ciicil of Rosa, delicious vales, fertile plains, picturesque lakes and rivers, romantic 
cities and villages, and a union of the trees and vegetables of Europe and America. 

1177. The soil is oflcii deep clay, surprisingly fertile and requiring no stimulus except 
irrigation. In some places it is boggy or composed of a soiV black earth, and there are 
barren sands and stony soils in the elevated regions. 

1178. Of the agriculture if Mexico some account is given by the Abb<! Clavigero and 
the Baron dc Humboldt. According to the first author, agriculture was from time 
immemorial exercised by the Mexicans, and almost all the people of Anahuac. The 
Toltecan nation employed themselves diligently in it, and taught it to the Tliechemecan 
hunters. With respect to the Mexicans, during the whole of their peregrination, from 
their native country Atzlan, unto tlic lake where they founded Mexico, they are said to 
have cultivated the earth in all the places where they matle any considerable stop, and 
to have lived upon the produce of their labour. When they wore brought under subjcc- 

,' tion to the Colhuan and Te]>uncran nations, and confinetl to the miserable little islands 
on the lake, they ceased for sohic years to cultivate the land, because they had none, until 
ncccssity'and industry together taught them to fonn movable fields and gardens, which 
floated on the wateis of the lake. 
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IITU. The method (tf /ormhyf floating Jteldi, which they still praetise, ii extremely simple. They 
plait and twist toj^ether willows and routs of marsh plants, or other inuterinls which arc light, but 
capable of sup|X)rting the earth of the field firmly united Upon this fouiidiition they lay the light 
bushes which float on the lake, and, over all, the mud and dirt which they draw up fVom the bottom 
of the same lake. Their regular figure is quadrangular; their length and breadth various; but in 
general, they are about eight perches long, and nut more than three in breadth, and have less than a 
foot of elevation above the surface of the water. There were the first fields which the Mexicans owned 
after the foundation of Mexico, there they first cultivated the maize, great jicppi'r, and other plants, 
necessary for their support. In progress of time as those fields grew numerous from the jndustry or those 
people, there were among them gardens of flowers and odoriferous plants, which were employed in the 
worship of their gods, and scrveii for the recreation of the nobles. At present they cultivate flowers, and 
every sort of garden herbs upon them. Kvery day of the year, at sun.rise, innumerable vessels kwed, 
with various kinds of flowers and herbs, which are cultivated in those fields and gardens, are seen arriving 
by the canal, at the great market-place of that capital. All plants thrive there surprisingly; the mud of 
tile lake is an extremely fertile sod, and requires no w.ster from tile clouds In the largest itbrnds there 
IS commonly a little tree, and even .a little hut to shelter the cultivator, and defend liiin ftom rain or the 
sun. When the owner of an island, nr the ftunampa, as he is usually calletl, wishes to change his situa¬ 
tion, to remove from a dis.agree.ible neighbour, or to come nearer to his own family, he gets into his 
little vessel, and by hu own stieiigth alone, if the garden is small, or with the assistance of others, if it is 
large, he tows it after him, ,ind conducts it wherever he pleases with the little tree and hut iipor, it. 
That part of the lake where those floating fields are is a pl.icc of inflnito recri'atioii, where the senses 
receive the highest pussilde gratification. These floating ficuis, llumlioldt iiilomis us, still exist; they are 
of two sorts; the one mobile ,tnd blown here and tlicrc l>y the winds, an < the others fixed and united to 
the shore. The former alone merit the appellation of floating, and they ..re diiiiiiiislnng day by day. 
He assigns to them fbe same origin as the Abbe Clavigero, Imt thinks it probaldt that nature also may 
li.ive suggested the first ide.i, and gives install -es of .small pieces of the surl.ace. iitt*<vi with nxits and 
envereil with plants, being detached troiii the m irshy shores ol other Ainenean lakes and floating about 
III the water The Ixmii, [lea, apple, artichoke, cauliflower, and a great vaiiety of other ciiiinary plants, 
arc eultivateil on them 

HSU. A floating island, in a small take ns Haverhill, m Vpw Kngland, is mentioned by Ur. Dwight 
It has, he was informed, iDimcmonally floated from one shore to another, wlicneier it was imm'IIod hy a 
violent winiL Lately it lias adhered for a eoiisider.ibie time to a single spot; and in.iy iHTiutps be so 
flrmlv fixed on the siielviiig bottom, <is to move no more hcre.tfter Scver.il ticcs and shrubs grow on its 
surface, and it is covered by a fresh verdure ^Tinreh, vol i p J71) 

1181. Having iieillifr ploughs nor oicn, nor any other aiiiliia's yiroper to lie employed in tlic culture of 
the earth, the Mexicans, when tliey h.id sliakcii off the Tepinec.in yoke, supplied the want of them by 
labour, and otiicr more simple instruments To hoe and dig the ground tliey m ide use of tlie coatt, or 
cna, wliicli IS an instrument made of copper, with a wihmIcu h.uicle, but ililtereiit 11 om a spade or iii.ittoi'k. 
They made use of an axe to cut trees, which w.is al.-o m.ade of c..pper, and w.is ol (he s-ime fonn witli 
those of modern times, except that we put tlic handle iii the eye ol tlic axe, wliere.is they put the .ixe 
into an eye in the handle They had several other iiistiuineiits of agruuUurei but the negbgence of 
ancient writers on this subject has not left in oiii power to atteinpl tlieir desi npfinii 

nS'2 Tht'!/ iriigatcri fhnrflihh with tlic water of rivers and small torrents wliii h e.ame from the moiin- 
tains, raising ilanis to collect them, and loniiing can ils to roiuluct them I..iiids winch were high, nr on 
the declivity of mountains, were not sown every year, hut allowixi to he fallow until thev were over.run 
with bushes, which tliov burned, to re|iair by tin ii ashes the .s.ilt winch rams h.id washed away 'J'hey 
surrounded their fields with stone enelosures, or hedges made of the penguin, whieh makes an excellent 
fence, and in the muiitli I'anquetzuliztii, winch began on tlic tliird of Ucceniber, tliey were repaired 
if iieecssary 

IlSJ In the sowing of niatxe, the metlioii tliey ohseiied, and winch they still practise in some placr.s, 
is this ■ Che sower m.ikes a small hole in the earth with a stick, or drill prubalily, the point of whieh is 
hardened by lire, into this hole he drops one or two of the grams of maize from a basket winch hangs from 
his shuiil.ler, and covers them with a little earth by means of ins foot; he then passes forward to a cer¬ 
tain distance, which is greater or less according to the qu.dity of the soil, opens another hole, and eon. 
tmues so in a straight line to the end of the field; thence he retuitis, forniiiig another line parallel to 
the first. The rows of plants by these moans are as straight as if a hue were made use of, and at as eqii.il 
distances from each other as if the spices tietweeii were me.isured. This metliod ot sowing, which is now 
used by a few of the Indians only, though more slow, is, however, of some .advantage, as they can more 
cx.utiy proportion the quantity ot s»-eil to the slrengtli of the sod , liesides th.it there is almost none of 
the seed Imt which is sown : m consequence of tins, tlie crops of the fields which are thus eultivatiHl 
are usually more plentiful. When the maize spimgs up to a certain heiglit, tliey cover the foot of 
the plant round with earth, tliat it may be better nourished, and more able to withstand sudden gusts 
of wind. 

IIW In the labours of the field men were assisted by the women. It was the business of the men to 
dig and hoc the ground, to sow, to heap the eartli about the plants, and to reap, to the women it belonged 
to strip off the leaves from the ears, and to clear the grain j to weed and to shell it formed the employ nieiit 
of Ixith 

1185. They had places like farm-yards, where they strip|ied off the leaves and shelled the ears, and 
granaries to preserve the gram. Thtir granaries were built iii a square form, and generally ol wood 
They made use of the o^ rine/A for this purpose, which is a very lofty tree, with but a few and slender 
branches, and a thin smooth bark ; the wood is extremely pliant, diflieult to break and slow fo rot. 
These granaries were lor'oed by iilaeing the round and equal trunks of the njamrik in a square, one u[inn 
the other, without any labour except that of making a small notch tow.irds their extremities, to adjust 
and unite them so perfectly as not to allow any pass.age to the light When the structure fas raised to a 
■uffleient height, they covered it with another set of cross-lioams, and over these the roof was laid to 
defend the gram from ramx These granaries hod no other d<K>r or outlet than two windows; one below, 
whieli was .small, and anotfier aliove somewhat wider. Son e of them were so large as to contain five or 
six thousand, or sometimes more, fanegas of maize There arc some of tliis sort of gr.anarics to be met 
with in a few places at a distance from the capital, and amongst them some so very ancient, that tliey 
appear to have been built liefore the conquest; and, aeciirdiiig to information bail from persons of intelli- 
genee, they preserve the gr.ain better than those which are eonstruetod liy the Kuropcans. 

IIM. A little tower if wood, branches, and mats, they coimuunly erected close to fields wliieh were soWfi, 
in which a man, defended from the sun and rain, kept watcli, and drove away the birds whieh came In 
flix’kt to consume the young grain. I'hcsc little towers are still made use of, cvendn the fleUIs of tJlc 
t^nlard^ on account of the excessive number of birds 
1187. The woods which supplied ttiem with fuel to burn, tiinlier tobuikl, and game for the diversion of 
the king, were carefully preserved. 'The wwxls of King Mouteznina were extensive, and the laws of King 
Ncufcualcojoti concerning the rutting of them particular .and severe In their penalties. It vrotild be ol 
advgRtejK to that kingdom, says Clavigero, that those laws were still in foree, or at least that there was 
not ^imich liberty granted in cutting without an obligation to plant a certain number of trees; as iii.any > 
pcoj^, preferring their private Interest and convenience tu tlie pubIR; welfare, destroy the wood in order 
to enUrgb their possessions. 
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1188. The breeding animals was not neglected by the Mexicans: though there were 
no sheep, they bred up innumerable species of animals unknown in Euro|;>e. Bullock 
{Travels, 1824) informs us, that they arc very curious in rearing and feeding swine; and 
that an essential requisite in a Mexican swineherd is an agreeable voice; in order tliat 
he may sing or charm the animals into peace when they quarrel and light, and lull tliem 
to sleep at proper times to promote tlftir fatting. Wind and sounds of every kind have 
been long known to have a powerful elTect on this genus of animals. Private persons 
brought up techichis (quadrupeds similar to little dogs), turk.ys, quails, geese, ducks, 
and other kinds of fowl; in the territories of the lords were bred fish, deer, rabbits, and 
a variety of birds; and at the royal residences, almost all the species of quadrupeds and 
winged animals of those countries, and a prodigious number of water animals and 
n'ptilcs. We may say that in this kind of magi ..licence Montezuma II. surpassed all 
the kings of the world, and that there never has been a nation equal in skill to tlie 
Mexicans in the care of so many diHerent species of animals, which had so much know¬ 
ledge of their dispositions, of the food which was most proper for each, and of all the 
means necessary for their preservation and increase. 

118D The Mexican cochineal, so greatly valued iii Europe on aceoiinf of its dyes of scarlet and crimson, 
demaiid.H a great deal more care Irom the breeder than is necessaiy for the silkworm. Ram, cold, and 
strong winds destroy it; birds, mire, and worms persecute it furiously, and devour«t; hence it is neces¬ 
sary to keep the rows ot Oplmti.'i, or nopal, where those insc'i ts are breil, always clean: to attend constantly 
to drive away the birds, which aie ilesfructive to them; to make iiesls of hay for them among the 
t>pdiitia,by the jiiiee of nlneh thet sn noiirislied ; and when the season of rain approaches, to raise them 
with a part of the plants, and guard lliem in houses, liefore the females are delivered they cast their 
skin, to obtain whirh spoil, the breeilers make use of the tail of tiic r.abbit, brushing most gently with it 
tli.it they may not detach the insects from thepl.ints, or do them any liurt. On every lobe they make three 
nests, and in every nest they lay .ibout llllecn corlimeals Every year they make three gatherings, reserv. 
ing, however, earh time, a eertiiin number for the future generation, but the last gathering is least 
yaliiofi, the eocliineals being .sin tiler then, and mixed with the prickles nf the Opfintia. They kill the 
eoi 111116.11 must cominoiilv with hot water On the manner of drying it afterwards the quality of the 
rolour whieli is obtained from it (liiedy depends I'he best is that which is dried in the sun wmc dry 
It III the Lomalb, or p.ui, in whuh they hake tlieir bre.id of maize, and olliers in the tcniaxcaUi, a sort of 
oven \,Ctamgero, vol. i p. j 57. to JSl ; 

1190. The fruits of ^^c.lico are very numerous. The banana and grauadilla are very 
coinnion ; the bread-fi nit and cocoa .'ire extensively ciiltiiated ; and a number of sorts 
of 31100.1, or custard apple, and especially the clieriniojer Cherimblia], which is much 
esteemed. In short, all the fruits of Europe, and most of those of both Indies, are to be 
found in the gardens of the nobles and the piicsts. 


SuiisFCT. 8. Present Slate if ^Igricullure m the Jiritish Possessions of North America. 

1191. The jnmri/ial British pruriiices in America are Canada, New Brunswick, Nova 
Scotia, Cape Breton, and (he udj:icent islands of Newfoundland .ind the Bermudas. 

1192. Canada is an extensive country, and the only British province in which agri¬ 
culture is generally pursuetl. 'I’he climate of this country is extremely irregular; in 
July .ind August, the heat is often 9(J°, while in winter the mercury freezes. The 
ground is covered with snow from Novcmlier till May, when it thaws suddenly, and 
vegetation is instantaneous. 7'lic suifacc of the country is generally mountainous and 
woody ; but there arc savannas and plains of great beauty towards Upper Canada. 

1198 The soil consists pi inciiialiy of a loose daik-coloiircd earth, ten or twelve inches 
deep, lying on a bed of cold clay. Tills tiiiii mould, however, is very fertile, and yields 
plentiful crops, altliough it is worked every year iiy the French Canadians, without 
being ever nianurtii. The iimiiures ciiiefly used, since the practice of manuring has 
been introduced, by tlio.se who arc the best farmers, .ire mai-1 and gypsum, the former is 
found in great quantities in many places along the shores of the river St. Lawrence. 

1194. iPith respect to the products <f Canada, the low country is pcculiai ly adapted to 
tiie growth of small grain. 'I'obacco also thrives well in it, but the culture is neglected, 
except for private use ; and more tJian half of wliat is used is imported. The snuff pro¬ 
duced from the Canadian tobacco is held in gre<it estimatjon. Culinary vegetables arriv'e 
at great perfection in Canada, which* is also the case with most of the European fruits 
'i'he currants, gooseberries, and raspheiries are very fine ; tlie latter ore indigenous, and 
arc found very ahiindiintly in (he woods. A kind of vine is also indigenous; but the 
gra)H‘s produced by it in its uncultivated state arc very poor and sour, and not much 
litrger than fine currants. In the forest there is a great vai'iety of trees ; such as beech, 
oak, elm, ash, pine, sycamore, chestnut, and walnut; and the sugar-maple tree is found 
in almost every part of the country. Of tills tree there are two kinds : the one called 
the swamp maple, lieiiig generally found on low lands ; and the other, the mountain or 
curled maple, from its growing upon high dry ground, and from tlie graui of its w'ood 
being beautifully variegated with little stripes and curls. ‘Die foimer yields more sap 
than the latter, but its sap nff«rds less sugar. A pound of sugar is frequently procured 
from twojor three gallons of the sap of the curled majilc, whereas no more than the same 
quantity cun be had from six^ oi seven gallons of tliut of the swamp tree. Tlie maple 
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sugar is the only sort of raw sugar used in the country pqyts of Canada, and it is also 
very generally used in the towns. 

1195. New Brunswick and NmM Scotia are intensely cold countries, and only partially 
civilised. The vale of St. John's river is tlie principal scene of cultivation in New 
Brunswick. I1ie upland parts of the country are clii^y covered with forests of pines, 
hemlock and spruce fir, beech, birch, maple, and(K>me oak. Tlie pines of John’s 
river are the largest in Britisli America, and afford a conridcrable supply of masts for 
the roj’al navy. Nova Scotia produces little grain; supplies being sent from England. 
The soil is tliin and barren, except pn the banks of the river, where it produces grass, 
hemp, and flax. A great improvement, however, in the agriculture of Nova Scotia is said 
to have taken place, in consequence of certain letters written on the subject, which 
first appeared under the name of Agricola, in the Acadian Recorder, a Halifax news¬ 
paper. Itiese letters are by John Young, secretary to the provincial agricultural board, 
and have since been collected and published in a se^Mirate volume. Some account of 
them, accompanied by extracts, will be found in the Farmer’s Magazine, vol. xxiv. p. 81. 

1196. In the island of Cape Breton the soil is mere moss, and has been found unfit for 
agriculture. Newfoundland seems to be rather hilly than mountainous, with woods of 
birch, pine, and fir, numerous ponds and morasses, and some dry barrens. The chief 
produce of these Nlands as well as of the otlier British possessions in America, consists 
of furs and skins; and the same remark will apply to the Bermudas ami Uie unconquered 
countries, which need not be furtlier noticed. 




SuBSECT. 4. Of the present State of jdgriculture in the West India Islands. 

1197. The princijfal West India Blands are Cuba, St. Domingo, Jamaica, and Porto 
Rico; and, neat, the ^Vindward Islands, Trinidad, the Leeward Islands of the Spanisli, 
and the Bahamas. 

1198. Cuba ia^ftn extensive and naturally fertile island; but, from the indolence of the 
Spaniards, not atkove a hundredth part of it is cleared and cultivated. Like most islands 
in the West Indies it is subject to storms, but the climate is, upon the whole, liealtliy, 
and even temperatty for, though in this latitude there is no winter, the air is refreshed 
with rains and cooling breezes. 'J'he rainy months are July and .August; the rest of tlic 
year is hot. A chain of mountains extends the whole length of the island from east to 
west, and divides it into two parts; but the land near the sea 
is in general level, and flooded in the rainy season. 'Hie soil 
is equal in fertility to any in America, producing ginger, long 
pepper, and other spices; aloes, mastieh, cassia fistula, manioc,. 
maize, cocoa, &c. Tobacco is one of its principal productions, 
and it is supposed to have tlie most delicate liavour of any pro¬ 
duced in the new world. The cultivation of sugar has lately ^ 
been introduced ; hut the indolence of the inhabitants renders 
it in every respect much less productive than it otherwise 
might be. The quantity of coffee is inconsidenahle ; the chief 
plantations are in the plains and are cultivated by about ^ 

25,000 slaves. Among the trees arc oaks, firs, palms, 
cotton trees, ebony, and mahogany (Swietenia Mahdgom). 

(fig. 161.) In 1763 bees were introduced by some emigrants 
from Florida, and they multiplied so much in the hollows 
of old trees, that they soon obtained lioney enough for their 
annual consumption. In 1777 they exported honey to the' 
amount of 715,000 pounds. The island abounds witli 
mules, horses, sheep, wild boars, hogs, and fine black cattle. The homed cattle liave 
increased so much t.'iat the forests arc filled wath droves of them, which run wild, and 
are bunted and killed for their hides and tallow. The chief birds arc paroquets, turtle 
doves, and partridges; water-fowl are numerous; and on the coast turtles are abun¬ 
dant ; mullets and shads are the principal fish. 

1199. Jamaica has been in possession of the English since the middle of the seventeenth 
centuiy. The climate is extremely hot throughout the year, though mitigated by various 
causes. The surface of the country is very irregular: a ridge of mountains from cast lb. 
west divides it into two parts. At a small ilistancc from the shore it rises into hills with 
gentle aodirity, which arc separated from eacli otlier by spacious vales and romantic in¬ 
equalities C)n the southern side of the island there arc precipices and inaccessible cliffs, 
amidst which are vast plains covered with extensive canc fields. To the inequalities of 
sorfisce that distinguish tliis island it is owing, that, although the sral in many parts of 
fhe kland is deep and very fertile, yet tlie productive land is but of small extent in pra^ 
portibxi to the whole. That which is actually cultivated is of a middling quality, and 
requires labour and manure to make it yield liberally. ^ 
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ISOA. Tjtndedproperly in Jamaica U In general freehoM without manorial right*, and la chiefly In the 
enjoyment of individual*, thuiigii there ia aome government and corporation territory. Eatatea are 
generally amall, few exceeding loOO acres: formerly they were managed by resident proprietor*; but at 
present, and for some time past, by far the greater number have been manned by agents or attorneys, 
who are represented by Ituughicy as a selflsh, grasping, unprincipled set or men, “ too ignorant to be 
planters, and too ostentatious, proud, and supine, to contribute to the good of their constituents.” 
(Planter's Quide, p. R) They often contrive, by getting estates in debt and mortgaging them, ultimately 
to become tlie pr^rictors themselves. Somi) proprietors are so over-careful as to nave what is called a 
planting attorney', and a mercantile attorney, the latter for the sale of produce, and the purchase of im. 
jiorted stores for the slaves. Besides these there are travelling agents who visit diffbreiit estates, and 
make annual or biennial voyages to Europe to the proprietors; an overseer for each estate, who has both 
nriic white men and slaves under him; a head driver, a slave; the head cattle and mule man ; the head 
boijer or manufacturer of sugar; head carpenters, craipers, masons, coppersmiths, and watchmen; a 
liut-house or hospital doctor or doctress midwife; the great gang of able nom and women; the second 
gang of rather weakly habits; and the third, or weeding gang, composed of cliildren; cattle and mule boys, 
watchmen, invalids, and superannuated, and young cliildren and infants. The qualifications, duties, 
and treatment of ail these classes arc discussed at length by lloughley, who gives a picture ol culture 
and management very diftbrent from any thing belonging to the management of land«l property, or the 
culture of farm lauds, in Britain. 

1201. TAc overseer, who is generally known by his Iiat and pipe {Jiy 162), should be a man of iniclli- 
ence, tem|>ered with experience, naturally humane, stcaillast in well-devised pursuits, of settled sober 
abits, not given to keeping iiidiscriminate company, or, suflbring bis subor. 
dinatc white people to do so, thereby vitiating their manners; presenting a gen. 
tleman-iiko appearance; keeping a regular, well-supplied, comfortable table, 
without profusion, not only tor liimself and the white jieople under him, liut for 
tile benefit of such .sick and convalescent slaves as require salutary and restor¬ 
ing nourishment His business hours will be hilly oeeupicd by the concerns of 
the estate, his leisure ones mthc Innocent enjoyment of some domestic amuse¬ 
ment He must be kind and eourteous to the young men under him, but giving 
or allowing them no op|iortiinity to treat him with disresiiett; attentive and 
hospitable to respeetahle strangers; cautious and wary liow he suffers strollers 
to tempt Ins bciicvolciiee. He must not capriciously or suddenly discharge his 
white jieople (as is very often the ease), taking care that no envious or jealous 
seiitimenl or idea arises m Ins mind, if his young men have merit on their side, 
or are raresseil by tlieir superiors He must keep the slaves strictly to tlieir 
work, yet nut imjHising on them unusual hours, or inflietmg punishment for 
every trifling oftenee; lint, wlien ;>unishment for crimes is necessary, tempering 
it with prudent mercy. Mu must be atcciilivc to their real wants, nut sutfering 
tliem to tease him with their trifling enmplaints, nr tamper with him by their 
arts, blit iironiptly satisfying them, by eiiqiiiring into their serious grievances. Above all things, he must 
not enroiirage the spifit ot Obea in tiiem (is hirh is horrililc), nor dishearten them by cohabiting with their 
wives, annulling thereby their domestic fehcities. He must not suffer their provision-grounds to be 
iieglcefcd, trespasseil on,or ruined, nor flu ir houses to be out of repair or uncomfurtablc, for it very often 
happens, that well-dispustsl slaves, Iiy such freedoms taken with their wives, their well-established 
grounds ruiiieil by thieves or rattle, their domestic quiet and comfort intruded u^n, or their houses ren- 
•Icrcd uninhabitable by storm or other c.isualty, Ix come ruii.iways. Their condiijCt influences others, till 
at last the strength of the C't.ite vanishes, tbe’evil becomes notorious, and the plantation, of course, be. 
conn s noglectixi. 'I'lie magi.'tratos arc ttieii obliged to take tins growing evil into serious consideration. 



Hunting parties are sent out ^perhaps with little success) to liring in the tugibves^ martial law is at last 
jiroi i.iiined tliroughout the diseased district; all sorts ol people arc haiassed ; public trials are instituted, 
some of the ruii.iways aie never cniiglit; others who arc brought in undergo trial, and arc convicted and 


seiifenred to death or tr.uisport.itioii for life (KoueUry, i». 4.1) 

1202 The haul driver is seen carrying with Inm the I'mblem-s of ins rank and dignity, a polished staff 
or wand, with prongy liuoks on it to lean on, and a short-handlcd flexilile whip^ his office comliining 
within Itself a power, deriviHi prineijially from the merseer, of directing all tonditions of slaves, relative 
to the precise work he w ishcs each gang’nr incchaiiie to undergo or execute I'lie great gang is comprised 
of the most ]Mnvetfiil licid negroes, and is always under ins cliarge. I'hcso form the strength witli which 
principally to carry into eilK-t the mam work m the field, and to manufacture the sugar and rum. There 
are so many points to turn to, so many occasions fur his skill, vigilance, steadiness, and trust-worthiness, 
that the selccliiiii of a man, fit for such a place, requires circumspection, and an intimate knowledge 
ot his talents and raisarity. A bad or indifferent licad ilriver sets almost every tiling at variance; injures 
the ncgroc-s, and tlie culture of the land, lie is like a cruel blast that pervades escry thing, and sjmitcs 
nothing; but when he is we]|.dis|>osed, intelligent, clever, and active, he is the life and soul of an estate. 
He very often is an elderly or middle-nged negro, who has long been so emjiloycd. If it should be so 
ordcreit, that a new bead driver is rcxjuisite to be put in I’ommission, I must wg leave to lay before my 
readers my opinion of the proper ehoiee of one. i may err, but I hope not irretnevably He should, in 
iny judgment, be an athletic man , sound and hardy in constitution ; of well-earned and reputed good 
character; of an age, ami, if possible, an apjicaranre, to carry resjiecf; perhaps almut thirty-five years 
old , clean in Ins person and apparel, if possible, a native at creole of the island, long U'Cii to field work, 
and marked for his sobriety, readiness, and putting Ins work well out of his hands. His civility should 
be predominant, his patience apparent. Ins mode ol iiillictiiig punishment mild. He should bC‘ res|icctftil 
to wliile people, sunerlng no Ireciloms ftom those under Inm, by conversation or trifling; puerile conduct. 
It is rare, iiidecil, to find this mass of perfertioii in a negro; but you may obt-iin a combination of most of 
these virtues ; and, as to jietty vices, always inlicrcnt in some measure in liuman nature, they must be 
looki'tl over, when not too full of evil. Tlie jiintor drivers likewise, if possible, should be men of this 
rlcseription ; but having a good master over lliem In the head driver, they will be iiidiired to behave 
tolerably (//>, 71J H‘2.) 

120.'J TAr lahnurers on n Jamaica siipar estate consist almost entirely of slaves, creoles, natives, or 
Aflrican*, with some ftoe blacks and m' li of colour or mixed progeny. The overseers are almost always 
whites, and sometimes also the head drivers. 

1204. Tfie buitdinys required for a sugar plantation are numerous and extensive. In a central 
sUimtion, by a stream or other supply of water, an extensive set of works, including an overseer'.* house. 


shops, iHiiIing and curing houses, a distilling house, tanks, cisterns, fic , should be built, and so arrangol 
as all to be seen from the overseer's house. 

ISSVi. TAe overseer’s Aouse, it would appear, must be both a comfortable and elegant building It sliould 
be built compact and convenient, not over roomy ; and raised sufficiently high ftrom the foundation, with 

f ;o(Kl masonry work, to admit of suitable stores underneath, to keep all the plantation stores and .supplies 
n. It should be so placed that all the works can be seen ftom it, and not fiir from the boilin^-house. 
The looms should be all on the same floor, and eloscly boarded with seasoned stuff Each white man 
should have a small bed-room to hlmyilf, with a gbized sash window on binges, and a shutter to it. The 
beit-rooms should be eleven feet hy nine caeh, of which five should be m every overseer's house on n sugar 
estate, leaving the overseer’s room somewhat largei than the book-keeper's. A large wcll-eovcred 
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piasca, with comfortable glazed windows (to rise and fall occasionally), will answer all the purposes of a 
dining and breakfast hall, and for walking in. l.argc centre halls in sfich houses are of very little use, 
take up a great deal of room, are very expensive, and make the house large, without any real eonvenieiiee. 
A sm.'ill ba(4v piasza, made cointinrtable by moving blinds with stops, would be proper for the servants. 
1 think every dwelling-boiiso on a plantation should have a sinall flre-plaec in it, with a well-raised 
ehiiniiey, for hre to be made in occasionally in damp weather; it will bo wholesome and preservative. The 
fire-place shonld be in an extreme angle of the dining piazxa, and tiie overseer’s rookiiig-room, washing- 
room, , should be apart from the liouse, though not farin', conveniently fitteil up, and of inodeiatc 
size The little appciul.ages of a hog.sty, towl-noiise, , to raise ^mall stock in, arc easily built at a 
small e\|ieiisc (/fowg/i/i’i/, 1S+, IS.I.) 

ink). A limi’-kilu IS all c.sseiitial building for a sugar estate, a ronsiderablo quantity of lime being wanted 
to neutralise the acid of the expressed juice ot the eane. A lived kiln at the works is best, as what liiiio 
is wanted can then be burnt at any time ; but it often hapjH'iis that temporary kilns, connHised of la);crs 
of stones and wixid, with a funnel m the centre, are made in the woods, lighted and burnt, .mil the pro¬ 
duce carried lioiiie .Such a kiln, twenty feet in diameter, and ten or twelve feet high, will produce lime 
cnoiigb to m ike sixteen hogsheads ot sugar. (//., yil } 

lSiU7. The of the are grouped together on some estates, and scattered in different places in 

others, generally on the outskirts ot tlie estate 'I'hey are low eottages of one or two aiMrtnieiifs, with 
Oi>ei] siieils, and pieces of garden gioiiiid ot from one eighth to one quarter ot an iiere .iltacherl to earh, 
and some of them are kept neat, and li.ivc a clean, not iineomloitable, appearance; they are generally 
built with stone, and eoxered witli shingles • 

liillS Evert/buUdmp coiupi>.,ing tht wvtks of a sugar estalr vhonld bo formixl of the most substantial 
materials, durable, bard, well-seasoned timber, well put together, and supiiortial by the best iiiiison 
work They should be shingled instead ot being tbatched, and kept tree Irem the liiiiigry destructive 
ant, who by his inighty tlioiigli diminutive etlbrts, will level a substantial building to the ground 
III a short rime. Pitilaining by arseiiii is the must expeilient riioile of giiting rid of them, as the living 
will feed on the dead, so that the whole nest Jiy devouring one another) aie thus killed (/ft, lIMs) 

120!>. The hve stock oj a sugar cs'lale consists ihietl) of oxen, spajed heilcrs, and mules .is beasts ntlatiour: 
the overseer generally keeps a ruling hoise, as does the resident agent or projirictor, it 'TO arc such ; 
and there are pigs and poultry, with sonic sheep fur coiisiiinptioti. The cattle ami mules an kept on the 
savaniKis or oikmi waste pastures, and on tluuie.i grass {/’aiiiciiiii) .mil Scotch grass (/^.inicum hirtelluni) 
{Jig Hi'.’, o', on which they are toldisl, tethered, or soiled Marcs and .Spanish or Maltesi' jackasses re 
kept fiir hrcvilmg the mules , and the c.ittle are in general reared on the est.ite, A jack should he from 
ten to twelve hands high, and either stuhbled nr pul into a close pasture, nilh high firm walls and gates 
to It He should he regiil-irly i oriied once a day at least, should liave pure water to drink, and should not 
be sullered to i o\ er more than one m.ire d.uly The mares should bo put to linn in se.i.son, and atteiulcxl by 
an ex|jerieiue<l griniin A proper loveniig pit should be made lor the m.ire to stand in, with a .siir. 
niountiiig stage lor the jack to stand on. The} should be ilaily led out to exercise, kept well cleaned, 
and by no means allowed to stay out in bad weather, but be i oiiilortably stabled, foddered, and Uttered. 
{lb., 141, 141-.) 

1210. T/ie n/^riciiUiiral operations of Janiaicn are for tJic most part performed by the 
manual labour of iiidijceiious slaves ; but there are also free seri.mts, and the period, it is 
to be hojied, is rapidly approaebino wlieii the whole population will be ein.aiu’ipated. 
Tlie soil is seldom eillier plunjrlied or diijr, but generally workeil wifli tlie boe-pick. 
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in 1774, Dr. Stokes {Young's ..Innuls of A^r., xsiii. 148.), and others, Imve tried the 
plough, and strongly recommend it, as doing the work better and lessening the necessity 
of having so many slaves. Roiighley, however, 
who w-a.s nearly twenty years a sugar planter 
in Jamaica" (Jamniui Vtanlcr's Cuule, 1828), is 
decidedly against it, vv hether drawn by negroes 
or cattle ; botli liecause it does not do the work 
so well as the hoe, and because of the difTicuIty 
of getting plouglimen agd properly trained beasts. 

It is (irobable, however, tliat necessity intiy ulti¬ 
mately lead to the use of the plougli drawn by 
oxen, and that the operative man in the West In¬ 
dia Islands will in time a.ssuinc the same attitude 
as in Europe. 

1211. The noneo'turul productions of Jamaica 
of the greatest niijioTtance are sugfir, indigo, 
cofTee, and cotton. The several species of grain 
cultivated in this island are maize, or Guinea 
com, yielding from thirty to sixty bushels an 
acre; various kinds of calavnnees, a species 
of pea; and rice, but in no great tpiantity. The 
island alroiiiitLs also with diflercnt kinds cif grass 
of excellent quality: tlie artifici.al grass, ealled 
“ Scuts grass" (Piniciim hirtf’llum) {Jig. 168. a), 
grows spontaneously in most of the swamps 
and morasses of the West Indies; and it is so 
productive, that a single acre of it will main¬ 
tain five horses for a whole year. The “ Guinea- 
grass” (J*. polygamuiii) (Jig. 163. ft) is next in 
importance to the sugar-cane, as the grazing and brectling farnis"are chrcfly supported 
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by it. Hence arises tbe plenty of horned cattle, !)oth for the butcher and planter; which 
is such, that few markets in Europe furnish beef of better quality, and at a cheaper 
rate, than that of Jamaica. Mutton also is cheap and good. The seeds of the Guinea 
grass were brought from the coast of Guinea, as food for some birds which were pre¬ 
sented to Ellis, chief justice of the islands. The several kinds of kitchen-garden pro¬ 
ductions, that arc known in Europe^ thrive in the mountains of this island ; and the 
markets of Kingston atul Spanish Town arc supplied with cabbages, lettuces, carrots, 
turnips, parsneps, artichokes, kidneybeans, green peas, asparagus, and various sorts of 
Eun)pean herbs, in the greatest abundance. Other indigenous productions, that may 
be* classed among the esculent vegetables, are plantains, l).n,anns, yams of several 
varieties, collaloo (a species of ji'nim used as spinach), eddoes (/f'rum and Caladium), 
cassavi, and sweet potatoes. Among the more elegant fruits of the island we may 
reckon the ananas, or pine-apple, tamarind, papaw, gua\a, sweet soj), cashew apple, 
custard apple, Akee tree, cocoa nut, star apple, grenadilla, avocado pear, hog plum, 
naesberry, mammee sapola, Spanish gooseberry, prickly pear, anchovy pear, and some 
others, for whieh Jamaica is prolsalily indebted to the bounty of nature. For the 
oraiigi', the lemon, lime, sli.iddock, vine, melon, tig, and pomegranate, the West 
India Islands are perhaps obliged to their Spaoisli invaders. The ^iinamoii has been 
lately introduced, and the mango is l)ecoine almost as common as the orange. The 
inountains are generally covered with extensive woods, containing excellent tjinber; 
such as the lignum vitie, logwotui, iron wootl, jiigeon wood, green-heart braziletto, and 
bully trees j all of which arc to a gieat degree heavy, as well as compact and impene¬ 
trable. Of stifler kinds, for boards ainl shingles, the species aie innmnerahie ; and there 
are many beautiful varieties for cabinet-work ; and among these we may enumerate the 
bread nut, the wjld lemon, and the well-known mahogany. 

121- T/u rultnyc of l/ir siigii) -ctinr tn Jamana in sonie resperts resembles thist of tlic hop in this 
eiiiiiitry The grouiul lieiiig ele.iietl <iiul workid a liuii <ii more in depth, the i.ets or eiittiiigs of 
e.iiie, which .iro the toi>s ot the shoots rut olf ahoni a toot long, are plaiifeil in rows, geiieiiilly live 
fret distant, and from two to five tret apart in tin row, arrordiiig to the ijuahty of the soil, 
more pl.ints being alluvvid lor jioor soil than rn h. The groniul is kt pt clear iil weed-s, frequently stirred, 
and some earth drawn up to the plant., t'rom each lull a number ot shoots are protkned; in six 
months or more thl.^e will generally he Iroiii siweii to ten feet high ; the i.kin sinrHith, dry, and lirittle, 
heavy with a grey or brown pith, and sweet gliitioons jnicc. In tins st.ite the canes are iiit, tied in bun¬ 
dles or slieavcv, .iiid taken to tlic mill to be div e-ted ot llieir liaves and decayed jiarls, and then jiassed 
through rollers to express their juice, tac t'ane plant.dioiis ate m.ule either m May and June, or ni 
Dell liilicr and Jaiiiiary, these heiiig the r.niiv sea-ons 'I he first i iitting ot the eaiies often does not take 
place till a year alter planting , hut aii cstablislied plantation is cut over every six uionths In good soil 
tile plants will last tvvciitv yc.irs: in inferior sods not more than halt the time {l.r/fi'r to a Young 
I.iiiidoii, ITfH; ytin tin’s liisii;/ o/i I'/unti'i a/iip, m Young's .Inuals, xviii p 2JG ; HuuglUey’s 
Jiiviaica Pliinii'i'a (/uiilr, IS2i) 

!21 !. I'/ic cotton filitnl i u/lii’itfiii tii Jnmairn is adlireri-nt sptries from that grown in Italy, Malta, and 
the Levant It is the (iossypiuni harhadeiise f.ran , a sudrutirose biennial, growing from six to tifteeii 
lei't 111 height, with lolied leaves .nid yellow doivers. It is propagated liy the srisl, which is set in rows, 
about five fei^t asunder, at the end ol September or begiiiiiiiig ot tlilober, at tirst hut slightly lovered, 
hilt, allcr It is giovvii up, the root is well muiildtsi 'J’iic seed is suhjeil to decay. when it i- set tiX) deep, 
esjxH lally in wet weather 't'he soil should not be still' nor -h.dlow, as tins jilant h.is a tap-ioot 'I'he 
ground IS hoed trequeiitly, and kept veiy tli'an alsiiit the young plants, until they ri-e to a moderate 
height, otlieiwise they are .ipt to be destroyed by eatcrpillais U grows Iroiii lour to six Icit high, ami 
priiiinces two crops annually , the first m tight months from the time of sowing the seed, the second 
within tour months alter the Inst; and the jironme iil each pl.iiit is mkoiied about one pound's weight 
The lirniehes are primed and trimmed utter the hrst gathering , and it lliegrowth is over.luxnriant, this 
should be done sooner. When great jiart of the |i(kIs arc expanded, the wool is puked, and atlorwards 
cleared liom the seiala by a m.iehine c allisi a gin, eomposed ol two or Ihrivsniwlh wiKxleii rollers ol about 
one nil h in diameter, ranged hon/onlally, 1 * 0-0 and p.irallel In e.ieh other, frame , at eaeh extremity 
they are tmillied or rhannelled longitndniallv, eoi responding one w itli the olher, ami the eeiitral roller, 
henig moved with .1 treadle or foot-laihe, reseiiibling that ol a knile.grindt r, in.ikes the two others rev'dve 
ill contrary direetioiis The cotton is laid, in small ipiaiitdies at a lime, iijiiin tlie-e rollers, wh'i.t they 
are m motion, and, readily ivas-nig between them, dioyis into a sack pl.ieed midetneath to receive it, leav¬ 
ing the Seeds, whieh are too large to p.iss with il, hehiiid The cotton thus doseharged from the seixls, is 
atterw-ards hand-pieketl, and eleanseil thoroughly Iroin .niy little partii 1t.s uf the |mhIs or other suhstaneri 
vvhiih may be .idhcriiig to iL It is then .stoweil in large bags, in uliieh it is well trod down, tliat it in.iy ho 
close and coiniiact; and the belter to answer tins pinjio-e, smiie vi.iter is every now and then sprnikUsI 
upon the onUide of the b.ig, the marketable weight ol w hu h is iisii.illy three liiiiidnsl pounds' An .lere 
may he ex|icetetl to prodnie froni two Imiidrisl and lorty |Himids to that i|iianlily, or two iiimdred and 
seventy pounds on an average [1 ona's Jnm . vol. in p oSti, ot sisj ; and liioii tie.) 

1211 Ttic ituUeo cultirati d in the U'csl ln<l,,s is the same siwiies ,i.s fh.it grown in the V.ast Indu.s and 
other phiees (.Iiidigdl'era tinetbriay, though there arc various species .ind varieties which atrord a similar 
dye. liKligo thrivt.s best in a free neb sod, and a vr.irm situation, trequeiitly refn'shed witli moisture. 

1 laving liist cluiseii a proper pieie ot ground, and rleared it, bm. it into little Ireiiehes, not above two inches, 
or two me lies amt a h.df.m depth, nor more Ilian toiirteen or tiftecii inches asunder. In the hotlom of 
these, at any season of the ye.ir, stri'w the mxhIs pretty thick, .mcl immedi.itely cover thi.m. As the plants 
shoot, they should U" treqiiently weedexi, and kejit euilslantly clean, until they spre.id Miilirieiitly to eovi.r 
the ground Those who eiiltiv.ile great qii.intilii s, only strew the sex'ds pretty ihiek in little sh.illow juts, 
hoed up irregnlaily, but generally witbiii four, live, or six iiu'lios of one another, and eovercil as belore. 
i'lants raiseil in this manner are obsiTvixl to answer ns well as the others, or rather better; but they 
require mtireearem the weeding Tlieygriiw to full (lerfiH't.iin ni two or thiee months, and .nre iihsrrveci to 
answer U.st when cut in full blossom The jilants are i-ut with renyimg hooks, a few im hes alxive the root, 
til'd in loads, earrUxI to the works, and Und liy strata in the steeper, Sk'venUx.ii negroes are sullicicnt to 
manage twenty acres of indigo j and one ni re of rich land, well plaiitcxi, w ill, with gocal seasons and pioix-r 
man.iKemeiit, yield live liundred iiuimiy of iiuligo m twelve months, for the pbnit ratoons (stools, stoles, 
or tillcrB, I. 0 . It sends out stiilunes, or new gruwlhsi, and gives lour or five erops a year, but must lie 
ri'idantcd ulletwards. {Urowinc.) 
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1215. The (Xiffee tree {fig. 1(4) is less cultivated in Jamaica than in Bar- 
badocs, Dominic, and someother islands: the richness of the soil is foiiiM 
to lessen the flavour of the berry, when compared with those produced in 
the sandy, dry, hot soii, and arid climate of Arabia. In a rich soil and 
cool situation in Jamaica, Browne informs us that it produces so (p-eat a 
quantity of fruit, that the branches can hardly sustain the weight; the 
fruit large and succulent, and the ticrrics lax and cl.immy. Some amnn, 
that by keeping the.se, and other West India berries, for ten.or fourteen 
vears, they will liocomc equal to the best now brought fitm Turkey. 

^mall-grained cuffee, or that which is produceii in a dry sod and warm 
situation, will in about three years be as good as that in general use in 
London. 

121(1. In cultivating the cctffic, the berries arc sown immediately after 
being gathered, as they arc found to retain (heir vegetative quality 
only a few weeks. In three months they arc lit to transplant, either to a 
nurserv or to a fliial plantation. In the low lands they arc planted five 
feet apart, and in the mountains ten feet or more. In three years the 
ptents will ]iraduce a crop, and continue bearing for a number of years. 

The berries are gathered when they arc just about to drop; and are imme¬ 
diately carried to sheds, where they are dried upon cloths or mats, till the 
husk shrivels. They arc then passed through between woixlen rollers 
turned by a mule, which scpaiates the husk, after which they are win¬ 
nowed, sifted, cleaned, exposed to the sun for a few days, and then bar¬ 
relled up for sale. The produce of a good tree is from one pound and a 
half to two pounds’ weight (Ilrov/fie's Hut qf Jittn., p. Kil ) 

1217. The cocoa-rdhi or rddoe { K'rum cscuUnhim) and also-.-! species of c u/e'/ium produce a root some- 
thing like the Indian yam (Dioscbrea satival (fig. 1(55 \ but differ from them in lasting for several years 

Both the cocoa.root, and yam arc eul:t rated much in the 
same way .as our potato. Incy have what t*.- y call Bourbon 
cocoas and country cocoas, .and Negro and whit, yams; the 
yams have a stake driven in at each hill for the vines to tiiiiic 
on after the manner of hopa 

1218. The plantain (.1fi<.?a paradistaea) is ciiltivatcil in 
rows ten feet apart, and the pl.iiits seven feet asunder in the 
row. The following .iccoiiiit <,f tlie manner of planting and 
managing will give .some idea of the inmle in nhidi agnciil. 
tural operations are earned on by a sl.iie population, and 
how they an* descnlx’d by a writer who has been “ nearl; 
twenty ye.irs ” at the business. “ The ground being .ill 
cle.ired (roin grass, bushes, and weeds, .iiid lineil out and 
pegged every sci cn feet, the grc.it gang should be put in with 
hoes to dig the pl.intaiii holes at every peg, a Negro to each 
row The holes should be dug deep, t» o feet long by sixteen 
inches bro.-id, to give room (or the large |>oiideroas pkintain 
sucker to bo pl.-iceil m them 'I’he inoiild must lie hauled 
up to the ixlgc of the hole, and broken if too large, 'i'he 
plantain suckers being ready and trimmed, each ncgio 
should take some, and place one goixl sucker at every hole 
111 (he piece, and begin to plant tliem,liy taking a sucker, and 
placing it with the but, or rooty eint, in the bottom of the 
nole; make the tinker lie in a leniimg, rei lining, or half, 
horizontal ixisition in the hole, with the small, or sucker, 
end of the plant a little above the ground; anvl when thus placeit, draw the mould finm the b.ink, and 
cover the plant well w ith it, leav'ing a little of the plant above the ground. In this manner the plantain 
walk should be formevi. In a tew weeks .if the w'e.athcr is favonralilc] the young plantain shoot will he 
seen rearing its [lerpciulicular he.iil, perhaps three or four growing from the same st™*k. 'lliey should 
then be carefully inoulUcvl, .and rleareil ot gr.iss .and weeilv wlieii they are .i few indies high No 
cavities, or water-logging holes, should be iie.ir tlicm. The banks must be levelled about them, the holes 
flllcd and properly closeil up, and some line mould given them tocncoiir.nge their growth 'I'liere will be 
no occasion to give them more than two mouldings till they are cst.^bli-hcd ; but they must lie c.irc. 
fully kept clear from weeds or grass; and when any dry trash happens to be hanging aljoiit them, it 
should DC gently cut otl‘ with a knife, and placed ntmiit their rixits, to keep them free from either too 
muih sun or chill. A plantain walk well taken care of will be in tioaring in twelve months atter 
it IS planted, amply repaying for the labour and trouble of planting it, and giv mg an almost 
inexhaustible supply of nne provisions, if the vicissitudes of hurricanes or storms (which this climate 
IS unhappily subject to) do not destroy it, winch no human foresight or care can prrvoiil. 
When a niaiitam walk is made, there may be a row of cocoas (1217.1 in the middle of the tv'ii feet 
spaces, which will yield a crop by the time the plantain walk bears fruit, but they must llien be pullcxi 
up. A lew liamana (Musa sapiditum; suckers can he plaiitcil m tlie plantain row, m-tead of iduntain 
suckers; sometimes they arc much m rcquc.st, os a luscious wiinlcsoinc fruit, and for the strong flue, 
flavoured vinegar which is produced l>om them After this piece of ground is thus plaiitevt, the whole o( 
it may be sown with rorn (maize), which will not injure the plantain suckers or trees, if it be not too 
close or thick.’’ (/b i«;. A/cy, p 41.1,41(5.) 

1210 The Indian ari<ru~root (Mardnta amndinicea) is cultiv.itcil, and yields an anniial sup|)1y of roots, 
which, being washed, bruised, and cotiipressed, yield a sktirch esteemed as a very light w holesoinc fiMxl 
for invalids. 

1220. Other plants, in great variety, are cultivated both for culinary and medicinal purposes, and in the 
gardens of the overseers and agents almost every firuit in the world may lie raised. 

J22I. Thepii^uin (Bromilxn I'fnguin) is grown on the >ps of ditches, and forms an iiiipcnotrabtc fence. 

1222. Maize is grown among tlie canes, and in fields liy its<‘lf in rows four feet and a half apart, and thu 
com dibbicvt or set in patches of four sceils in a space of six inches square. 

122.1. Guinea grass {Vanicunt pol'ggamum) (fig. Iii.J. b) and Scoteh grass (fig lii.5. ii) are the clovers or 
artificial herbage plants of Jamaica. They arc jicreriiiial, and grow in small eiirlohiires, which are either 
eaten down or mown. ( anc tops, tlic leaves of maize, millet, and a variety of other herbage, arc given to 
the mules and cattle. 

1224. Eats, ants, and other vermin, greatly injure the canes; ticks (ei'eams) of dif¬ 
ferent kinds and flics very much annoy the cattle ; and a great variety of evil propensities 
and disicascs assail tlic negroes and their children, among others Ohen, and what Rough- 
ley calls “ eating dirt,” which he thus characterises : — “ Too much tenderness gives tlic 
child a fretful longing for the mother, and licr scanfy milk engendering disease, and, 
what is worse than all, ofllcn (Uiough secretly) giving it a growing liking ibS the hateful 
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fatal habit of eating tlirt, lhan wliich nothing is more horribly disgusting, nothing more 
to^ be dreaded; nothing exhibiting a more heart-rending ghastly spectacle, than a negro 
child possessed of this malady. Such is the craving appetite for this abominable cus¬ 
tom, that few, either children or adults, can be broken of it, when once they begin 
to taste and swallow its insidious sl^w poison. For, if by incessant care, watchfulness, 
or keeping them about the dwelling-house, giving them abundance of tl»e best nou¬ 
rishing food, stomachic medicines, and kind treatment, it is possible to counteract the 
eflbets and habit of it for some time, the creature will be found wistfully and irresistibly 
to steal an opportunity of procuring and swallowing the deadly subshincc. The symp¬ 
toms arising from it are a shortness of breatliing, almost perpetual languor, irregular 
tlirobbing, weak pulse, a horrid cadaverous asjiect, the lips and whites of the eyes a deadly 
pale (the sure signs of malady in the Negro), the tongue thickly covered with scurf, 
violent palpitation of the heart, inordinately swelled belly, the legs and anris reduced in 
size and muscle, "the whole appearance of the body becoming a dirty yellow, the flesh a 
quivering pellucid jelly. The creature sinks into total indiflerence, insensible to evei'y 
thing around him, till death at last declares his victory in his dissolution. This is no 
‘■’*8'gg‘!rat‘-‘d account of the effects and termination of this v ile propensity. (16. , 11 8 . 120.) 

1225. The agriculture of the other West India Islands may be coMbidcred as similar to 
that of Jamaica. So many difl'ercnt kinds of East India fruits have not yet been intro¬ 
duced in them ; but the great articles of sugar, coffee, cotton, indigo, pepper, &c., are 
every where cultivated. One of tlie richest of these islands is St. Domingo, now inde¬ 
pendent, and known by its original name of Ilayti. 

Sect. VT. Of the present State of Agriculture in Sintth America- 

1226. The climate of South Ametica combines the most opposite extremes. The 
southern parts are subject to all the horrors of the antarctic frosts; Terra del Fuogo 
being subject to the almost perpetual winter of Greenland. Even uinler the torrid zone 
the cold is extreme on the Andes,"and the heat and moisture equiilly extraordinary in the 
pliu'ns. The surfiicc of the country is remarkably irregular; there arc immense chains 
of mountains which stretch along the western coast from the one extremity of the country 
to tlic other. Many parts of the interior arc still obscure; wide regions on the great 
river Maragnon being covered with impenetrable forests, and others flooded liy the 
inundations. In the south there arc vast s<ilinc plains, and small sandy deserts and savan¬ 
nas. This country iK'ing, or having been, almost entirely under the Spaniards and 
Portuguese, tlie cuUivatc<l p.arts display a slovenly .agriculture, something like that of 
Spain; tlie varied and abundant products of the soil depemling more on nature than on 
man. Indeed minerals have alw.ays been more the objects of Europeati nations in South 
America than veget.iblcs. — After this general outline we shall, without regard to the 
recent political changes, offer such slight notices of South American agriculture os we 
have been able to collect, under the lli^isIons of Teira Firma, Peru, Chile, I’.iriiguay, 
Brazil, Cayenne, Colombia, Surin:im, .\maronia, and Patagonia. 

1227. The climate (f Terra Firma is extremely hot throughout the year. From the 
month of May to the end of November, the sciison called winter by the iulinbitants, is 
alinost a continual succession of thunder, r.ain, and tempests ; the clouds precipitating 
the rain with such impetiu)sity, that the low lands cxliiliit the appearance of an ocean. 
Creiit part of the country is in consequence almost continually flooded ; and this, toge¬ 
ther with the excessive heat, so impregnates the air with vapours, that in many of the pr«)- 
vinees, particiil.arly about I’apayaii and Portobello, it is extremely'unwholesome. The 
soil of this counli"y is very dill'erent, the inland parts being ovceediiigly rich imd fertile, 
while the coasts are sandy and ban-eii. It is impossible to view, without admiration, the 
|>erpetual verdure of the woods, the liixiiriiinee of the jilaiiis, and tlie towering height of 
the mountains. This country produces corn, sug:ir, tobacco, and fruits of all kinds; the 
most rem.'irk.'ible is that of the m.an/anillo tree ; it bears a fruit reseuibling an apple, hut 
which, under this appearance, contains a most subtile poison. 'J'lie bean of Carthagena 
is about the bigness of a comnioti Ikviii, and is an excellent remedy for the bite of the 
most venomous serpents, which are very fretpient all over this country. 

1228. In Fern the soil is thy and has no min, vegetation being supported by immense 
dews. The only spots capable of cultivation are the hanks of the rivers, and other places 
susccptililo of being artificially irrigated. 'I’he improvement of tlie mines is, or ought to 
be, the first object of attention in this singular country. 

1229. Chile is an extensive, rich, and fertile country. The climate is the most deli¬ 
cious in the new- world, and is hardly equalled by that of any region on the face of the 
earth. Though bordering on the torrid zone, it never feels extreme heat, being screened 
on the east by the Andes, and refreshed on the west by cooling sea-breezes. The tem- 
])eraturc of the air is so mild and equable, that the Spaniards give it the preference to that 
of the sdutheni provinces of their native country. The fertility of the soil corresponds 
with the licnignity of the ilimate, and if is wonderfully accomiiiod.atcd to European 
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productions. The most valuable of these, com, wine, an(l*oil, abound in Chile, as it 
they had been native to the country. The soil, even that part of it which has been long 
ill tillage, is so little degenerated by producing successive crops, that no manure is neces¬ 
sary. The grain, as some say, yields from 100 to l.TO ; but by a more moderate and just 
estinvate, as it is stated both by Rlolina and in I’eyrouse’s I'ui/nge, from 60 to 70 in the 
midland country, and in the maritime “10 or 50. 

\93H. Many qf the plants of ChtU-arc the samrwith those igf; 

qf Europe, .siui almost all the potherbs and tiuits of our I X' -'iN . L.., 

Continent flourish there The northern provinces nroducc jil/'Xtr -v . 

the sugar-cane, the sweet potato, and other tropical plants. V. Jy -'li- 

Maize IS common and abundant; the magu is a kiiiil of 
rice, and the tuca a species of barley, both of which were ^ 

cultivatotl before the arrival of the S)>aniards I'cas and 

|Kitatoes were also well known to the Cliilese Of the latter ^ I-t’/zf \ jt X — '■ 

they have thirty diflerciit kinds, and it is even eoiijei fiired 'V/'pf X 

that this valuable root was first brought into Kurope (rom '-f ^ \ / fC ^ 

tins country The large white strawberry of Chile is well J X / 'hH 

known m Knglish garilcns Many of its plants are v.ilnable 

as dyes, and others as iiiediciiiaL The vira-vira expels the /. ^ A''( /V 

ague; the [Mil CO is excellent for indigestion Wild tnbu'co 

abounds in t hile, . 111(1 also theannolto Oi',7/fbiu f/ig- r (-"k n \ 

Uiii) The beautiful tV;vviTs and shrulis are iiitiiute In- C ^ 'jr H 

cense, not luferiot to that of ztrabi.i, is produced by a shrub, ^ y 

distilling tears of a whitish yellow, amf of a bitter aromatic 
tastix The trunk ol the puvi supplies excellent cork , the 

Salsbia Kuli IS plentiful on I he slioies ; and Clide produces seven kinds of Iwautifiil mvrtle.s, one of which 
yields an exceilciit stoin.iehie wiiu*, preferred bv strangers to aiiv nuisc.itel 'I'he ,*reloii fiiriiislies a tea, 
which is known as a vermifuge .\ii acacia <>t the prnviin o ol Quillota y lelds a b.ils.iiii, which is usixl in the 
cure of wounds , and the p.ii(|ni is esteemed, as a febrituge, snm'rior to the I’eruvian tkirk 1 he (Vissi.t 
Senna grows on the hanks of the rivers Maypo and Saliia. Of niiiety.seven kinds ol trees that duersify 
the beautiful forests of Chile, only ttiirt(>en lose their leaves in winter. Cyprp.s.ses, piiie.s, and reel and 
white cedars grow in the vallevs of the Andes, the red ccd.ir.s, particularly in the Isle of Chiloc, are 
ol an enormous sue, so that from TUd to S(l<) planks, twenty teet long, may be cut from one tn'c 'I'lie 
cinnamon tree, winch yields what is called Winter's bark, is reg.irded .is s.ai red by the Ar.im .ins, who pre¬ 
sent it as a token of iie.ccc Hcautifiil wiKids of v.n lous colours are supplied by the Cliilese toresis Vines, 
though none appear to be iiaticCs, llourisli .adinir.i1ily well tliejtare louiid in tbo toresis, aiising fiom 
scxxls deposited by the birds cm the confine'ot the rii(*r’\I.inli they .ire three or tour feet high, .and 
bupixirted hy stakes , but liirther to the south the\ aie lett loose on the sdes ot the hills 'I In bc.st wine 
IS that w Inch is obt.iincxl Iroiii the hanks of the rnci It.iti, and is < onniioiily i ailed w me (d ( oin eptioii, 
it IS red, generous, of an exiclient 'lavour, and e.|U,il to the best in Ciiiope Muscatel wines arc .dsn 
excellent 'i he v ullage is m .April and Mav All the other 1'iiio|>c.ui fiiiils .ittain the gri .atesf pi'rfeclion. 
Most ol the European aiiim.ils have improved m this delicious iliinalc and Icriile coinitiy 'the cele¬ 
brated Spanish sheep have not lost .iny of llieir di'tiiiguished ipialities the horned e.itlle aie l.iiger than 
those of spam , .and the breed ol horses .surp.isscs both in beauty and spirit the lamous .Aiid.ihisiati race 
from whii h they spring 

I*(tr«_"i(((//is a fertile province, and singularly iirolifie in native vegetables. The 
climate is extremely hot - the surface of the country consists generally of extensive jilains; 
hut some tracts are very niuuntaiuous. 'I’lie soil is every vvheie rich and deep; and the 
native p.asturcs so excellent, that the innnense heids of wild oxen which feed on them are 
only v.ilue(l fcir their skins ; the llesh being left to he eonsinned by ravenous beasts and 
birds. Among the agricultural products may he mentioned the pot.ito, of which they 
have several sons of a large size ; red, white, and yellow eoitoii ; maire, whe.it, and the 
lb7 vine. 'Hie last is gre.illy injured hy the ants; hut yvliere that 

insect is kejit under, the wine of I’aiaguay is e.xcelleiit. 'J'lie 
” /f^/4 melon, cueuniher, lettuce, tiirni)), mustard, cress, leek, 

,t*\ x'-) .-I onion, aspar.agus, and other European vegetables, are found wild 

ill the plains. The forests abound in the most valu.ihle trees, 
^ I among which is the Cinelicmu, or .Fesiiits’ hark, so e.illed heeause 

V) *'**‘'' Society of Jesus settled there h.ul originally the monopoly of 

M ft'i'i medicine; the sarsa)iiuill.a, sissafias, guaiaeuui, dragon’s 

?' blood, mix vomica, vanilla; Tlicohroina, or clioeolate plant {Ji-i. 

167.) ; and several species of the C’er.itdnia, the seeds of which are 
t ' \ made into bread. Palms, fig.s, jieaehes, pomc- 

^ I 'X '' granatb'', lemons, and oranges are eultiv.ited ; and the jujnhe, mul- 
- -i'.,ft‘‘rry. granadilla, banana, pine-apple, and a great variety of 


m 


Of tile live 
- s ., I i;h 


slock, the 

0 >) 
M _ 


- -I oerry, graiianiiia, oaiiana, pme-appie, and a great variety of 
A. other fruits, aie found in a wild state. Of tiie live stuck, the 

most abundant are the ox and the camel ; hut tliL.e ___.. 

are liorses, avses, sheep, in.any wild swine (yig. 168.), -'Cl'z - ^ //’Vj 

and poultry. The hear, elk, deer, ostrich, and others, jL'-S 'i* W*'',- 

are in a wild state. * ’A”* 

1‘2:32. Hravil is the most extensive empire in V *4- - A-ii,,,,.- - • _ 

South America, rivailmg Euro])e in size, while its • 

provinces may lie compareil to the territories of European sovereigns. It enjoys a 
climate l>ut little inferior in salubrity to that of Chile, but less variable, as the interior 
is not traversed hy chains of lofty numntaiiis. 'flie clim.atc of the Sertoens (a 
general name for the inland country) is colder in winter,'and wanner in summer, than 
tliat of the maritime parts. The first of these peculiarities is causetl hy it.v greater 
tlcvation; and the second, hy its sandy arid nature, and l|y the air nut being cooled hy 
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the delicious sea breezes the coast. During the rainy season (which is the tropical 
winter) the nights are sometimes chilly ; and, although the thermometer is seldom lower 
than 68° or 65°, the warmth of a fire is found desirable. This coldness is principally felt 
in Minas Geraes (the most mountainous part in Brazil), and in the other provinces beyond 
Rio de Janeiro. In comparison of the extent of the country, the rivers are very few; 
and nearly throughout the interior Jhere is a general deficiency of water, even for the 
purposes of life. During the dry or summer season the heat is excessive, yet it is 
neither unhealthy nor very oppressive, being mitigated by the sea breeze, which usually 
sets in about half past seven or eight o’clock in the morning, and continues until sunset. 
* 1233. The vegetable productions of Brasil are numerous and important. The 
extensive cultivation of the sugar-cane and cotton plant has, of late years, given an 
importance to its commerce far greater than tliat of any other neighbouring state. The 
sugar plantations are confined to a short distance from the roast, on account of the 
superior quality of tlie soil (a red clayey loam) and the difficulty of conveyance in a 
country where regular carriage roads do not exist. Cotton thrives best on those 
poor, sandy, and dry lands, wliich are met with at a distance from the sea; it is, there¬ 
fore, cultivated only in the interior, and is brought to the coast on the backs of mules and 
horses, frequently from a distance of 150 miles. Coflcc has not yet been cultivated 
very extensively, although it thrives remarkably well, particularly nAr Rio de Janeiro ; 
wheat is only j)ro<luced in the milder provinces of the South, and even there but spar.' 
ingly. Indeed, the “ staff of life,” tliroughout tlie greatest part of Brazil is the man- 
iliocca, known in the West Iiulii's by the name of cassava; the root, being divested of 
its poisonous juices by pressure, is rasped or ground so as to resemble sago; and, being 
boiled, forms the principal sustenance of the great m.’iss of the people. Tlie cultivation 
of the plant is easy; it will thrive both in the richest and pooiest soil, and vast quantities 
arc grown in the sanily (or tabulara) tracts of I’araiba, M.iranham, and Pernambuco. 
As we approach the soutliern provinces, llic mundiocc.a in sonic me.asure gives place to 
the maize or Indian corn, which, although less nutritious, is much esteemed both by 
man and beast; its culture however is moie confined, as it requires a good soil and 
frequent moisture. Uice is grown but sp.aringly, and not in sufficient quantities to 
make it an article of commerce. Besides these esculent vegetables, there arc many 
otliers, either indigenous, or introiluced by the Portuguese fiom their .African posses¬ 
sions ; among these m.vy be reckoned the ochro, the ditferent species of f ajisicum, yams, 
and love apples. 1 believe the potato is unknown in Brazil; several attempts were 
made in 1817 by the English lesidents of Peinambuco and Bahia, to cultivate this root 
from the English slock ; but they were comjiletely unsuccessful. The tobacco of Brazil 
is well known, very extensive tracts in the vicinity of Bahia are entirely coveicd with 
this plant, which flourishes best in a light sandy soil; .although great attention is paid to 
its cultivation, the leaves arc dried in a careless way, and the subsequent operations 
conducted in a most slovenly manner. The fruits are in great variety : besides those 
common to the West India Islands, and other parts of tropical America, as the cocoa nut, 
pine-apple, plantain, banana, mango, jack, ciistaid apple, orange, and citron, there 
are several others jieculiar to this country, and only known by Indian names. Those 
above enumerated are only to be met with ne;ir the coast; but the cashew free, so valu¬ 
able for the astringent qualities of its fiuit, covers extensive tracts in the interior of 
Pernambuco and Ikmiiba, where the soil is loose, s.andy, and arid. In similar situations 
aie also to be seen many kinds of gii.ava. While the fruit of the larger species of passion 
flower (P.issilldra) is much esteemed for the coolness and delic.-icy of its pulp, the 
European fruits, which thrive so well on the table land of Mexico, and on the sides of 
the Cordilleras of Chile, vvitlur and die beneath the fervour of a Brazilian .sun. The 
vine, indeed, is sometimes seen in the gardens of the rich ; and theie is no doubt but 
that it might be cultivated with comiilete success in the southern provinces; but this 
has been hitherto prevented by that short-sighted policy of the mother country, which 
jirohibited both the vine and the olive from being planted in any of the colonies. 
Agriculufre and gardening, in shot t, are heie in their infancy. There is, indeed, a botanical 
giU’den both at Rio de Janeiro and I’ernambiico; but the first is neglected, and the 
last, existing (in 1816) only in name, is a wilderness. The jirivatc gardens of the 
higher cl.issea usually r-onsist of orange, citron, and lime trees, planted in rows, 
iiitemiixerl w-ith a few heavy earthen jiots of Chin.a-.asters, pinks, and other common 
plants of Europe, here esteemed because they are exotic ; while, as in other countries, 
the most lovely creepers and flowciing slirubs grow in the thickets and fences, 
totally disregarded. The woods and forests abound witli innumerable medicinal 
plants, as the castor, two species of contrnjerva (Dorsteiim rotundilolia and pernam- 
biicanaof Arruda), the pinad, the aiigelim (^SMemora pernambucihisis ..f?r«.),and many 
others, the names and (pialities of which, tbe Brazilians, from some unaccount.ablo fancy, 
studiously conceal from Eiirnieans, although they willingly arlminister them m pre¬ 
pared metiicaments when appliwl to. The most valuable dveiiig wood is that bearing tlio 
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name of the country: the monopoly whicli the crown assigned, of catting and export¬ 
ing it, was so arbitrary and vexatious, that it has been used, as fire-wood by many of 
the planting, to conceal from the revenue officers that it was found on tlieir lands. Its 
produce has long been gradually diminishing, tuid unless some judicious measures are 
adopted, this valoable wo^ will beitotolly lost in a &vr:yearat Tlierc are many oUier 
beautiful woods fit fbr oraamentai.furaiturc, but- n^nc are So w«U known as tlu> rose 
wood (said to be a species of Jacar&ndaif Wbich Into years ba^ become so fasliionable 
in this country. Nunacrous speejies <ilt laujpe^ end myi^e abound in the fores^^ the 
Mimosa senydva, or sensitive plant, will .stnai^imes form impenetrable thicluks on the 
sides of the ponds and rivers; while the variiHm species of An^^lb^ as ^so the crinisdn 
passion floWer, are more particulat:!);. natives of the iputliern provinces. ' 

1231. Tht botanists ttf Europe have hmg it-rti tmacquaisi^''wUh the plaHt u^'rh fsraJuees the true 
Ipcracuana y cod even Uiose.wno have recentty trarcUed in BrsUl appear to have rallun into sonuuuitUlica 
nil this subject In fact, there are two plants essentially dittbreut, but whitti, from possessing tlio 
same medicinal qualities, iiai« long passed under the same name, even ih BrdtiL 'f he opinion.of the 
accurate Ai^ruda, wiiuse name as a botanist may ranK tlte first in Etirope, ht%Vho lited ‘ and 
died in Brazil, may be considered, on this question, as derisive. He cqnsidehrhc troQ ipecacuana. or 
Ipecacuanha preta of the natives, as belonging to a nctr genus 'I'his plant he caRs Ipeeacuona ofhcinAiis 
(Cent. Plant.)-, it grows in the southern provinces, aiid requires shade. The other, called by the Bi a. 
ziliaiis the white sort (/ Bianca), is the Pombh/in J/iccnruanha of Vandel; this is found in coiisidorable 
abundance in the sandy Iracts of Pernambuco and I'araiba, and its root, nftoii dried and pounded, is 
mucli used in these prorinces as a gentle purgative, it likewise promotes perspiration,and possesses 
stimulant qu.ilitie.s (Sifatnsun's MSS.) 

1215. The jHit hee. (Li'cpthis Ollaria) is one of the greatest ornaments of the wods; us qnmensc stem 
is above a hundred feet high, and spreads into a majestic and vaulted crown, which is extrQn’Cty beauti¬ 
ful in the spring when the rose.coluurrd leaves shoot out, and in the flowering season iVom the large n hitc 
blossoms. The nuts, which have a tlnck shell, are of the size of a child's head, with a Iid which is Iisise 
all round, and which at len^h, when the weighhof the fbuit turns it downwards, seiMrates, .lOd lets the 
seed tall out In a high wind it is dangerous to remain in the woods on account of these heavy mils 
falling from so Beat a height. The seeds are collected iti great quantities by the Indians, who are 
extremely toiid or them, and either eat them raw, or preserve them roasted and (wunded, ill pots, and 
the shells themselves are used as drinking cups. (Spir, vol. ii p 222 ) 

1230. Dr. Arrtula has described several of the valuable if those indigenous plants whose fibres are 
adapted for economic purposes. The most important of these are,—1. The carok (BromMm variegMa Ar.), 
found in great abundance in the Sertoeus of Paraiba and of the northern provinces: tiie fibres of tlie 
leaves arc of two kinds; Irom oni>, a very strung cordage is made, while the other is manufactured by 
the fisiiermeii into nets, and sometimes into a coarse cloth, when care is taken in preparing the thread. 

2. The Crauata de Rede (Bromtlm sagenkria 4r.) is eonfinod to the maritime parts ot Pernambuco and 
Paraiba; the leaves are from six to nine feet long, .and the fibres so strong, and at the same time so fine, 
that cables made from them are much superior in strength to those ot Kuruiic, while they are v^qually 
well adapted for sail-cloth Or stockings The most dclic.'itc fibre's, however, are those procured lYoni 
the leaves of the ananas i.BromMia .iHdnos), as they arc caiubie of being manufactured into cloth of 
a superior quality Other plants iKuscss the s.amc qualities, though in an inferior degree. The Bra¬ 
zilian gorernment has hitherto isiid little attention to these matters [Svmnson's MSS.) 

1217. Brazil likewise produces a speitcs if croton, the le.ives of w hicli are sometimes used as a substitute 
for the tea of China. Some )ears ago, tiie government evinced a great desire to introduce and cultivate 
the genuine tea plant, and actuall) induced several Chinese to settle near Kio dc Janeiro, for tlie ptirpOMi 
of superintending its culture: the plan, however, from some jealousy or inismanagemeiit, was nbandoneil 
before it iiad received a fair trial. A similar projixit was formed tor introducing the cochineal insect, 
but which, from similar causes, proved ecjually abortive. There is every reason to believe, liowcver, that 
both would have succeeded uiuIct proper managcineiit. [Swautson’s MSS) 

1238. The bee stock of Jira-M chiefly consists of horned cattle, whicli arc pasturcil in great 
numbers in die interior of the southern provinces. The hides are sent to Isurojic . and 
the flesh, .after being cut into long stripes and dried in the sun, becomes an article of 
considerable internal commerce. Paniilia and llio Grande are jiaitieiilarly celebrated 
for this traffic. I'resh meat, even in ni.aritiinc towns, cannot always be had, and Is at all 
times dear. Swine arc good, but shce() and go,ats are almost unknown. 

12.39. Ciivics if ihfferenl specks, porcupines, nimadiUos, and otlicr wild animals, abound 
in some of tlie forcstf,; most, if not all, arc eaten by the native Indians and the Bra¬ 
zilians : the former do not even 
reject the monkeys. In some parts 
of the interior are small ounces, 
but they seldom sli.iw themselves 
by day. Ilainmucks made of net¬ 
work are universally preferred to 
beds; and from being of little va- 
lu^ ^ey are generally possessed by 
the poorest natives, who .suspend 
them between beams in the house, 
or trees in the open air. {Jig, 1<J9.) 

{Ib.) 

1240. Cat/mne or French Guiana, 
is a fertile country, and has been 
long well cultivated by the colonists. The climate is s.-ilubrious; tlio surface of the 
country is not mountainous, but abounds in iiills and forests; the soil is in general 
uncommonly fertile, and the productions it yields are of excellent quality. The Cayenne 
pepper (Capsicum ^nnuinn, .and other species) is a noted produce of this country, and, 
with sugar, cocoa, coffee, indigo, maize, cassia, and vanilla, furnis tlie cliief arliele of its 
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commcroo. The interior piyts, though much neglocted, and remaining obstructed by 
thick forests and underwood, feed, ncvertlieless, a great number of horses, sheep, goats, 
and cattle, which roam at pleasure: tlie beef and mutton' arc reckoned excellent. 
{Maixon Sustique de CayenHe, ‘Paris, 1763.} 

1-241. ColortMa is a fertile tuact of country, Tidth an irregular surface and warm 
cb'mate. An association was formed in,London some years agoto-send emigrants thither. 
A million of acres were granted to besides several important exemptions, by the 
Colombian, goveriilnent. A hundred and.ninety-cme persona leR Scotland to settle 
there in 1SS5; but, acetj^ng to the St^Mrintenden^ they were such a set. of people, 
with a very few exceptions, as could hot have been procured in any country. They had 
every advantage, but acted as if rs*solved to avail 4heinselvcs of none. Yet, by the 
surgeon’s report, tlie most sickly ndohths in the year w^re passed over by a population 
hf drunken adults, and a large proportion of children, witli a iportality of about one 
fifth les^ than that of^ (he most healthy parts of Europe. Mr. Powlcs is perfectly 
justified ill his Vecl^ation, that the defaulters Ja tliis transaction are the settlers them¬ 
selves. They' are the parties who have not performed their agreement; and -who, by 
their own misconduct, have brought a very heavy loss upon the association ; and what is 
more to be regretted, Imve greatly retarded the progress of an undertaking calculated to 
produce the most extensive advantages both to Colombia and Great jfftitain. We trust 
the success of this wise and benevolent experiment is retarded only. Hie million of 
acres granted to this company present a very different prospect and security from those 
golden bubbles which the Reports of Messrs. Head, Andrews, and Beaumont have by 
tins time blown away. (£d. liev., Jan. 1828.) 

1242. Surinam is a low moist country, which has been in part studded with wooden 
houses (Jig, 170,), 
and well cultivated 
by the Dutch. The 
climate is hot, and 
is the most un- 
liealthy and pesti- _ 

Icntinl in South 
America, although 
the heat in some 
measure is tem¬ 
pered by the sea breeze. Tlie surface of the country is little varied by inequalities, 
'llic uncultivated parts are covered with immense forests, rocks, and mountains, some 
of the latter enriclied with a great variety of mineral substances ; and the whole country 
is intersected by very <leep m,arshes or swamps, and by extensive heatlis or savannas. 
The soil is, in general, very fertile; and its fertility may be ascribed, not only to the 
rains and wanntli of this clim.ate, but also to the low and marshy situation of the country, 
wliich prevents the intense heats from destroying vegetation, and to the extreme richness 
of the soil, particularly in those parts tli.it arc cultivated by European industry. 

1243. The prindpiU products of Surtnam are tobacco, sugar, cottee, cocoa, cotton, and 
indigo. The ipiussia tree, or hitter drug, used by the porter brewers, grows wild in the 
woods, andn.as first exposcd*<'or sale by a native called 
(iuassi, after whom the tree is niuiied. The cabbage 
tree is abiiudant ; and iiiuler the ritid of the palms is 
found the Curciilio y^aluikriiin I.in. (Jig. 171. a), the 
larva of ivhicli (l>) is eaten by the natives as n luxury. 

A \ery interesting account of this colony is gi\cn by 
CajiMin Slcdmnn (Journal, 2 vols, 4to, 1794), who tilled 
an important military situation there for several ye.'irs. 

This gentleman, in the midst of the most ardiiuiis duties, 
contrived lo make himself tolerably comfortable lie 
built a country house there (Jig, 172.); kejit a wife, 
pigs, lices, sheep, and cattle, and had ctiildren and 
slaves. He lived by turns witli his family in a house^ 
and with strange women in the woods, where he 
slept in hammocks (Jig. 173.) and adopted many 
of the practices of the natives. He marie many sketches^ and kept a journal; and 
after many years full of interesting iidveiitures with the rebellious natives, and of endearing 
scenes will] Joanna his local wife, he came home and wrote a very entertaining account 
of what he had seen and done. (Sec Stedtnan's Surinam, 2 vols. 4to, 1794.) 

1214. Amaztmui is an extensive, unconquered, or at least uncivilised, country. In so 
fiir as it is known, its climate is more temperate than might be expected fioni its geogni- 
phical position. The surface of the country is clothed, in most places, by inter- 






and also with timers, wild boars, buftaloi's, and ca\ii's , while the true Amazonian parrot, 
with a green plumage and pale yellov%- ftont (/iV. 17-t.), is foiind in vast floeks, and 
annually exported to all paits of Kuiope. The rivers and 
lakes allbrd an ample supply of fish, m.inattas, and iniid- 
tortoises ; but the alligatois and water serpents render (ishiiig 
a dangerous employment. The trees, fields, and plants are 
verdant throughout tlie year. 

12'15. Palaaoiiia consists mostly of open des<Tts and savannas, 
with a few willows on the rivers. It seems to enjoy a tem¬ 
perate but rather cool climate ; but, separated in the middle by 
tile vast mountains of the .\ndes, one part of it diflers wiilely 
from the other. Northward of lai I'lata, this part of Soiilli 
America is covered with wood, and stored with an inexhaustible 
fund of large timber; but, southward tif that river, there is 
scarcely a tree or shrub fit for any mechanical purjiose; yet 
even this seemingly barren country has some good pastures. 

There are numerous droves of wild liornod cattle, and abun¬ 
dance of horses, both originally introduced hy the Spaniards. 

1216. Of the South Amerirau island/,, that of Juan Fernaiules abounds in pasture, cattle, 
and woods; and Terra <lel Fuego, amidst its lioriible snows, exhibits a vaiielv of plants. 
The Falkland Islands contain number of fowls and plants, somewhat resembling those 
of Canada. Georgia is a field of ice, in which, or in any of the other islands, there is no 
cultivatio.n whatever. 



nOOK II. 

.VGRICOI-TCRE >S I.SFLI'rNCEB BY CEOOKAPHir f., PIlYSirAI., CIVII,, AVD I-OIITICAI. 

CIRCIJ VISTANCES. 

1247. Agriculture, (unsidered with regard to climate, territorialsu face, and socwti/, presents 
some features whicli it may be instructive to contemplate. Whoever h.is perused with 
attention the outline which we have now concluded of the field eiilliirc of the difl'ereiit 
nations of the world, must have a general and enlarged view of that art; and must ne¬ 
cessarily have tibserved that there are different species of territorial culture, founded on 
difference of geographical position or climate, difference of physical eirciiinstaiiees or 
BUiface, and diflcrencc of civilisation or hiiinun wants. The object of the jiresent Book 
it to characterise these dillercnt species, and to refer to tllbtii the proper districts through¬ 
out the world. . » 
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Chap. I. 

Ajiricullure as itiflucncvd by Geo"rapluccU Circumstances. 

1248. The influence of climate extends not only to the kind of plants and animals 
to he reared, but also to tlie inode of rearing. A few useful plants are universal, and but 
a few. Of those belonging to agriculture, we may enuiueuue most of the annual 
pasture or hay grasses, and, of tlie cereal grasses, the wheat, rye, and barley. The 
oat, the pea, bean, turnip, potato, and the perennial pasture grasses, will neither thrive 
in very hot nor in very cold climates ; tlie maize, millet, and rice can only be grown in 
warm countries, and the oat in temperate regions. The roots and fruits of what are 
denominated hot climates, as the yam, plantaia, bread-fruit, &c., are limited to them; 
•ind equally so the timber trees of temperate and torrid regions, as the oak and pine, the 
maliogany and te.ik tree. 

124!). Animals as well as plants are allecled by climate. Some animals are univer- 
s.d, as the ox and swine, which are found in every latitude ; others aTe limited in their 
range, as the rein-deer, c.imel, elephant, aiul, considered as a domesticated aniin.d, the 
sheeji. 'i'Jie horse and .iss are ne.irly universal, but cannot be substituted for the rein¬ 
deer. Tlie slice]) will exist in India and also in (Jreenl.md, but loses its useful charac¬ 
ter in both coiuitiies; in Greetil.iiid it requiies jirotection during nine months of the 
ye.ir, and in India the wool is changed to hair, and the carcass is too lean for the 
butcher. 

12.'50. The manofiemenl rcijuircd for both plants and animals depends materi.'dly on cli¬ 
mate. It is not easy for a person who has never been out of Britain to conceive a just 
idea of the .Kpiatic oulliire even of luily or Spain. In these countries though most crops, 
whether of grain or roots, require xv.iteiing, jet some in the lainj'season maj be obtained 
in the u-iial w.-iy, .is melons in Italv and onions in Spai'i. But in Arabia, I’ersia, and 
India no cultuie c.m be iindeitaken without water, e\ci])t in the upper regions of 
mountains. The fundamental process of cultuie in thesi' rountrics is to prepare the 
siuface for tlie lecejition of water, and its ciiculation in trenilies and gutters, and to 
jirociire the water by r.iising it Irom wells or riveis bj m.ichinery. Wherever the surface 
c.uinot be irrigated, no legul.ir cnliurc’ need be attempted nor corn crop expected. N.iture 
in such sitii.itioris produces periodical ciojis of annual succulents or bulbous-rooted plants; 
and man might, peilaqis, to a cei t.iiii extent, turn this circumstance of climate to account, 
by ch.inging the sorts of annual bulbs, &c., from such as are useless, to .such as are 
useful. The onion or ed’ble crocus or cyperiis might, jicrlhips, be substitute*! for the 
ixi.i of the C.qie; the sesaimmi, or some rapid .uinual, furnishing useful sei-ds or 
hetbage, for numerous annual weeds ; ami the cochineal cactus Air the showj'but useless 
niesembrjanthemunis and stapidi.is of the African w .istes. These, however, are only 
suggestions, 

12,51. Culture in the nmih of Eirni/ic depends for the most jiart more on <lraining lands 
*'f their superfluous w.Uer, than on artifici.il suiiplies of that element. When irrigation 
is ap]j|ied it is limited entiiely to grass lands ; and that not for the purjioso of supplying 
such laiuls with nuiisture, but for stimulating bj' in.'iinire held in solution by the water, 
aiul for increasing or maintaining heat. 'I'lio greatest care is reejuisite to prevent this 
mode of watering from proving more injurious than useful ; but little d.mger results 
from the .qqilication of w.iter in hot countriv's, aiul there it is valuable by moderating 
lather than increasing the temperature of the soil. Water in the north of Europe is 
generally siqiplied in more than sufficient quantity by the atmosphere ; and, therefore, one 
great object of the cultivator is to keej) the s*)il thoroughly drained by surface gutters 
luul subteiraiii'ous conductors; to keep it jiulverised for the moisture to pass through, 
ami for the roots to extend themselves ; wtdl slocked with manure to supply nourishment; 
freed from weeds, to prevent any of this noiuishment from being wasted; anti to 
admit the light, air, aiul weather t*> the useful ])laiits. In the hot countries keeping the 
soil free fioiii weeds is genemlly a duty easily performed, and often reinlered un¬ 
necessary; for whenever water is withheld, even in the s*)Uth of Spjiiii (745.), *-very 
living jilant is hurtled up with drought. It is remnrk.able that in the must northerly 
parts of Enr*ipc ami America the same ellect, especially as to fibrous-rooted perennials, 
is produced by cold ; and in Russia and New England, wlierc there is scarcely any 
sjiring, the agriculturist lias only to ]ilough once, and sow in tlie same waj' as in the 
hot valleys of the .south of Spain, and in South America, where vegetation is as rapid 
from the accession of moisture, as it is iii the cold jilaiiis of Russia from the influence of 
the sun during the Jong day^ of a northern summer. In hot countries, putrescent 
manures •■ar*‘ not altogether neglected, but they are niiieli less necessary than in cold 
countries, and can be iloiie without wheiv tlieie is abuiid.'mce of w.ater; tlicre, water, 
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intense heat, and liglit, a consequently moist atmosphere, anA a soil well pulverised by art, 
supply every thing necessary for luxuriant vegetation. 

1252. Hence it is that agriculture constdered geographically admits of iioo gravid divisions ; 
tliat of the cold climates, which may be called agriculture by draining and manures j 
and that of the hot climates, which may be called agriculture by irrigation. To the 
former belong the greater part of Europe, the north of Asia, the north of America, 
and part of the Australian isles; to the latter, Egypt, Persia, India, China, Africa, 
great i>art of the south of America, and part of Australia. As intermediate between 
agriculture by watering, and agriculture by draining, may be mentioned that mixed culture 
by icalcriiig and manuring which prevails in the south of France, Spain, and Italy ; and 
as op)>oscd to the aquatic culture of the torrid zone, may be placed the rural economy of 
the arctic circle, which, from the prevalence of cold and ice, precludes all culture of the 
soil, admits little else tlian the growth of mosses and lichens, and is therefore limited to 
fishery and the chase. 

1253. These leading divisions of culture ate by no means so absolute as to be determinable 
by degrees of latitude, so much depending on physical circumstances, as elevation, soil, 
••‘pect, islatul or continent, &c. ; but as an approximation which may impress some 
general ideas on tk j mind of the practical agriculturist, we submil the following: — 

1254. The agriculture of irrigation may be consiilered as cxteniliiig th'rty-five degrees 
on each side of the equator. 

1255. The agriculture oj" manures and irrigation from the thirty-fifth to the Ibrty-fil'tli 
degree north and south ot the equator. 

1256. The agriculture cf draining and manures from tlie forty-fifth degree, north and 
south of the equator, to the sixty-seventh dcgiee or polar circle. 

1257. The arts of jishiug and hunting, as the only means of subsistence, from the sixty* 
seventh degree, or polar circle, to tlie pole. 


Chav. II. 

dgiiculiure as injluenced by Tliysteal Circumstances. 

1258. The pliyncul circumstance^ which principally affect agriculture .are teniper.atuie, 
light, elevation, moisture, and soil. 

1255*. Temperature and light have tite most powerful iiiflnencc both on the culture of 
plants and rearing of animals. Elevation, when not consideiahle, a<hnits of being ren¬ 
dered subservient to the processes of culture, and to the habits of dillcrciit ]dai)ts .and 
animals; moisture may be moderated or increased, soil iiuproved, but tcmiierature and 
light arc in a great measure beyond human control. Hence it is that the plants anil ani¬ 
mals under the management of the husbandman do not altogether depend on his skill or 
choice, but on bis local situation. Not only the maize, rice and millet, which are such 
valuable crops in Asia and Africa, are incapable of cultivation in the noith of Europe ; 
but even within the extent of the Uritish isles, some kinds of grain, pulse, and roots can¬ 
not be grown to such perfection in certain districts as in others. Thus the Angus variety 
of oat will not come to the same perfection, south of London, that it does north of York ; 
and, of different varieties, the Dutch, Polish, and potato oat will succeed better in a warm 
clim-ate, than the Angus, black, or moorland oat, which answer best for cold, moist, and 
elevated districts. 'Ihe turnip arrives at a gre.ater size in Lancashire, Ilcrwickshire, and 
Ayrshire, than it does in Kent, Surrey, or Sussex, even admitting (be best possible manage¬ 
ment in Ixith districts. The pea requires a dry soil and climate, and more heat than tlio 
bean, and consequently thrives much better in the south of England, in Kent, and Hamp¬ 
shire, than in Scotland or Ireland. Hops cannot b cultivated advantageously in Scotland, 
nor clover seeds, except, perhaps, in a few very favonrahlc situations. Even wheat does 
not come to maturity in many parts of that country in ordinary seasons. It is certain 
that the perennial grasses thrive best where the temperature and light are moderate through¬ 
out the year, as on the se.a-coast in various countries, wliere mildness is obtained from 
the influence of the sea, and light from the absence of a covering of snow ; and also in tha 
south of England, where the snow seldom lies, and where the temperature is moderate, 
and the nights not so long as they arc farther north. It is equally certain tliat in 
America and Russia, where the cold is intense during winter, and the plants on the sur¬ 
face of the ground are deprived of light for six or seven months together by a covering 
of snow, all herbaceous vegetation is destroyed. Contrasted with these tacts may be 
mentioned, as equally well ascertained, that annual plants in general attain a greater 
laize, and a higher degree of perfection, where the winters arc long, imd the summers hot 
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and light; the reason of which seems to be that the alternate action of heat and cold, 
rain and icc, meliorates the hoil and prepares it better for the nourishment of annuals 
than it can well be in countries where tlie soil is not only harder naturally (for all coun¬ 
tries that have long winters have soft soils), but more or less occupied by perennial weeds, 
insects, and vermin. In cold countries tlie insects arc generally of that kind whose eggs 
go through the processes of tlie larva and chrysalis state under water, and land reptiles 
arc generally rare. '* 

1260. Elevation, when considenahle, has an absolute influence on agriculture. The 
most obvious effect is that of obliging the agriculturist to isolate his dwelling from 
those of other cultivators or villagers in the pliuns, and to resiih- on his farm. This is 
well exemplified in Switzerland and Norway. We have already noticed the judicious 
reflections of Bakcwell on the subject as referable to the former country (337.), and 
have also referred to those of Dr. Clitrkc respecting Norway (602.). The latter author 
has tlepicted these alpine farms, both with bis elegant pen and skilful pencil (Jig. 175). 


175 



The farmeries are gener.illy built with fir planks, and cohered with birch bark and turf. 
'I'he inliabitants ciiielly live by the dairy, and seldom see their neighbours or any human 
being beyond their own fire-side, except on the Sundtay mornings when they go to 
church, and on the .Sunday jftei noons in summer when they meet to dance (Jig. 176.) 
and amuse themselves. 

1261. As I'lrvalton is known, to lessen 
temperature in regular gradation ac- 
coiding to the altitude above the sea, 
its influence on plants and animals must 
correspond. Three huiubed feet in 
height are considered nearly eijual to 
half a degree of latitude, and occasion 
a difference of temperature of nearly 
twelve degrees of Fahrenheit. Hence 
it is that the agriculture of the temperate, 
may sometimes be adopted in the torrid, 
zone; and that some of the mountains of ^ 

Jamaica will produce, between their base 
and summit, almost all the plants of the worhl. Hence, also, that even in the limited 
extent of the island of Britain, a given elevation on mountains in Devonshire will be 
adapted for an .agriculture diflerent from that required by the same elevation on the 
Cheviot, Grampian, or Sutherland mountains ; and while w'heat ripens at six hundred feet 
aliove the level of the sea in Cornwall, oats will liardly ripen at that height in tl«e Western 
Isles. 

1262. Elevation exposes fAants and ammah to the powerful o/wration of wirttl, and in 
this respect must influence the dispo.sition of the fields, fences, plantations, and buildings 
of the agriculturist, as well as the plants and animals on tlie farm. It has some influence 
also on the density of the air and the supplies of water and vapour, and even in these 
respects must aficct the charabter of the agriculture. In Switzerland and Norway tlie 
upper iflountain-farms are completely above the more dense strata of clouds, and their 
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occupiers are often for weeks together without getting a view of the plains or valleys 
below. ' 

1263. That ioil must influence the agriculture of a country appears at first sight very 
obvious ; though, if climate is favourable, time and art will render the soil fit for any 
species of culture. Naturally, however, soil has a powerful influence ; and the period, 
under ordinary management, will be considerablt^ before strong deep clays on a flat 
surface can be rendered equally fit for tlie turnip or potato, with friable loams, or more 
gravelly or sandy soils. 

1264. The iiijluence of moisture on the state of lands is naturally very consitlerablc ; 
and though draining or irrigation can cfiectually remove excesses or supply deficiency, yet 
fen lands anil chalk hills, such as we find in Huntingdonshire, Surrey, and other counties, 
will ever have a peculiar character of agriculture ; the marsh perennial hay grasses will 
be the characteristic plants of the former, and sointfoin of the latter. 

126.5. As the geiwral result of this outline of the influence of physical circumstances on 
agriculture, we may form a classification of that of any particular country to whicliever 
of the four universal divisions (12.54. to 12.57.) it belongs. We submit the following : — 

1266. 2'he agriculture of woter-fed lunils, including lens, marshes, and marsh 
meadows. 

1267. The agriiidture of sun-burnt lands, including chalk gravel, and sandy hills, 

wheie vegetation is annually more or less burned up during two or moie of the summer 
months. * 

1268. The agriculture of mountains, in vvhicli the farmery is placed on ihe farm, as 
distinguished from those cases in which the whole or a i^art of the mountain lands is ap¬ 
pended to lands on the jilain. 

1269. Common agriculture, or that of the plains, valleys, and hills of a country, in which 
all the crops and all the animals suitable to the climate may be profitably cultivated and 
reared. 


Chap. III. 

Agriculture as affected by Civil, Political, and Religions Circumstances, 

1270. The injluence of the stale of society and government on agriculture must, as well .'w 
tlic climate and sitn.vtioii, obviously be very consideiable ; for it will signify little vvliat a 
country is capable of producing, if the inhabitants are too barbarous to desiie, too igno¬ 
rant to know, or too much oppressed to attain, these products. Some of the finest lands 
in the world, capable of producing vvlieat, maize, rice, and the gra])e, arc inhahited hy 
savages, who live on game, wild fruits, or native roots; or hy half-civilised tribes who 
cultivate maize and yams, or some otlier local root. Even in Ireland, where tlie soil is 
better tlian in Ilritain, and with very moderate culture will produce excellent wheat and 
other corns, with beef, mutton, and wool, the greater part of the inhalvilants, from igno¬ 
rance, oppression, and in part, as we have seen (8.52.), religious slavery, content themselves 
with roots and rags, tlie latter often the cast elf refuse of other countries. 

1271. The stale of iivtlisalum and refinement <f a pcojilc not only influences agriculture 
by the nature of the products such a state requires, but also by the means of production it 
affords ; liy the superior ease with which information on every suhjeet may he attained ; and 
by the existing sLatc of knowledge, for example, in meelumics, chemistry, and physiology, 
by which tlie imjilcments and machines are improved, the operations of soils and manures 
regulated, the influence of water, the atmosphere, and the fuiiclions of plants and animals 
understood. The dill'erence in the means taken to eflect the same end in a poor but yet 
ingenious country, and in one rich and enliglitened, is exemplified in China and India, ns 
compared with Britain. Wealth and ignorance, as conliasted with poverty and ingenuity, 
may also be exemplified in comparing the firmer of Hindustan with the English farmer. 
Tlie latter, to stir tlie soil, employs an unwieldy implement drawn hy several oxen or 
horses; the fonner uses a small light implement drawn by one ox or builklo, but effects bis 
object by repeating the operation many times. The Englishman effects it at once, often 
in spite of the worst means, by main force. 'Hie proce.sses of Chinese manufacture are 
exceedingly curious and ingenious, and form a remarkable contrast to the rapid and sci¬ 
entific processes of Britain, 'fhere arc many curious practices in France and Germany, 
the result of poverty and ingenuity. In Brittany the wfiin is used as liorse provender: 
to bruise the spines one man operates on a .simple but ingenious machine 177.), 
and effects his purpose completely. Here tlie same thing is done by a couple of iron 
rollers turned by a horse or hy water : but the farmer of Riittany, who would purchase 
a, pair o£ whin-bruising rollers, must first sell the greater part of his stock and cibp. 
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1272. The political state of a country will 
powerfully aftect its agriculture. Where se¬ 
curity, the greatest object of government, is pro¬ 
cured at too high a rate, the taxes will depress 
Uie cultivator, and not only consume his profits, 
but infringe on his capital; where security, 
either relatively to external circumstances or 
inteilfal laws, is incomplete, there tha farmer 
who has capital will be unwilling to it: 
in eitJier case, few who have capital will engage 
in that profession ; and if any find it profitable, 
the fear of exposing himself to exactions from 
governmenl or from his landlord, will prevent 
him from making a proper use of his profits 
either in tlic way of employment or of consump¬ 
tion. Many instances of this state of things arc 
to be found in tlie foregoing hisbtry. Wherever 
the metayer system orthat of short leases prevails, 
wJiatever may be the nature or practice of the 
government, these remarks will apply. Security 
and liberty at a moderaft: price are essential to 
the prosperity of agriculture, even more so 
than to that of manufactures or commerce. 

1273. RrHnion may be thought to have very little influence on agriculture : but in a 
Catholic or Mohammedan count i-y, where the religion enjoins a frequent abstinence from 
animal food, and long periotlical fasts from even the produce of the cow, surely tlie rear¬ 
ing and feeding of stuck for the shambles or the dairy cannot prosper to the same extent 
as in a country less enslaved by prejudice, or whose religious opinions do not interfere 
with their cookery. The number of holidays is also a great grievance. 

1274. The natural character of a people may even have some influence on their agri¬ 
culture, inde|)endently of all the other circumstances mentioned. The essential character 
of a pcojjle is formed by the climate and country' in which they live, and their factitious 
or accidental characicr Iry their government and religion for the time being. The latter 
may alter, but tlie original or native character remains. Thus the French appear to be 
the same gay people that they were in the time of Julius C;rsar; and, as far as liistory 
enables us to judge, the Greeks and Romans have only lost their accidental character. 

127.'j. The niirieuiture if the world) in regard to the state of society, may perhaps admit of 
the following divisions : — 

1276. The agriculture of science, or modern fanning, in which the cultivator is secure 
in his property or possession, botli witli relation to the goveniment and to the landlord 
he lives under, as generally in Brit.-iin and North America. • 

1277. The agriculture if hahit, or feudal culture, in wliirh the cultiv-ator is a metayer, 
or a tenant at will, or on a short lease, or has covenanted to pursue a certmn fixed system 
of culture. 

1278. Barbarian agriculture, or that of a semi-barbarous people who cultivate at ran¬ 
dom, and on land to which they have no defined right of possession, roots or grain, 
witliout regard to rotation, order, or permanent advantage. 

1279. 2'Af economy ofstieages, such as hunting, fishing, gatliering fruits, or digging 
up roots. 



Chap. IV. 

(>f the Agriculture of Britain, 

1280. To which of those geographical, physical, and social divisions of agriculture that of 
the British isles may be nderred, is the next object to be detennined, and we submit the 
following ns its classification : — 

1281. Geographically it is the agricidture of draining and manures. 

1282. Physically, those of water-fed and sun-burnt lands, mountains, and variable 
plains. 

128.2. Socially considered, it is the agriculture of science. 

1284. The following Parts of this worh, therefore, are to be considered as treating of a 
kind of agriculture so characterised ; that is, of the agriculture of our own country. Who¬ 
ever has paid a due attention to what has preceded, can scarcely fail to have formed an 
idea of tht agriculture of every other part of the world. 



SCIENCp: OF AGRICULTURE. 


Part I. 




PART II. 

AGRICULTURE CONSIDERED AS A SCIENCE. 

285. All knotnifdge it founded on experience ; in the infancy of any art, experience 
h confined and knowledge limited to a few particulars; but as arts are iinproTcd afld 
extended, a great number of facts become known, and the generalisation of these, or the 
arrangement of them according to some leading principle, constitutes the theory, science, 
or law of an art. 

1286. Agriculture, in common with other arts, may be practised without any knowledge 
of its thebry; that is, established practices may be imitated : but in this case it must ever 
remain stationary. Tha mere reudne pmetitioner cannot advance beyond the limits of 
bis own particular experience, and can neither derive instruction from such accidents as 
are favourable to his object, nor guard against the recurrence of such as arc unfavourable. 
He can have no r^ourcefor unforeseen events but ordinary exju'dients; while the man 
of science resorts to general principles, refers events to their true causes, and jidapts his 
measures to meet every cose. 

1287. The object of the art of agrioilture is to increase the quantity and improve the 
quality of such veget^de knd animal productions of the earth as are used by civilised 
man; and tlic object of the agriculturist is to do this with the least expenditure of means, 
or, in other words, with profit. The result of the experience of mankind as to other 
objects may be conveyed to an enquiring mind in two ways : he may be instructed in 
the practical operations of the art, and their theory, or the reasons on which they are 
founded, laid down and explained to him as he goes along; or be may In: first instructed 
in general principles, and tlien in the practices which flow from them. The former 
mode is tltc natuitd and actual mode in which every art is acquired (in so far as acquire¬ 
ment is nfade) by such as have no recourse to books, and may be compared to the natural 
mode of acquiring a langu^e without the study of its grammar. Tiie latter mode is by 
much Uie more correct and effectual, and is calculated to enable an instructed agricul¬ 
turist to proceed rvith the same kind of confidence and ^tisfaction in hi.s practice, that a 
grammarian does in tlie use of language. 

1288. In adopting what %ve consider ae the pr^rahle mode of ngricullHral instruction, 
we shall, as its grammar or science, endeavour to convey a general idea of the nature 
of vegetables, animals, minerals, mixed bodies, and the atmosphere, as connected with 
agriculture; of ag^culturol imtfiements and other mechanical agents ; and of agricul' 
tiiral operations and processes. 

1289- The study tf the science of agriculture may ,be considered as implying a regular 
education in the student, who ought to be well acquainted witJi aritlmetic and mensur¬ 
ation ; and to have acquired the art of sketching objects, whether animals, vegetables, or 
general scenery, of taking ofiT and laying-down geometrical plans; but especially he ought 
to have studied chemistry, hydraulics, and something of carpentry, snuthery, and the other 
building arts ; and, as Professor Von Ibaer observes, he ought to have some knowledge 
of all tiiose manufactures to which bis art furnislies the raw materials. 


BOOK I. 

or TKK StUDT or TIIE VEGETAVlE RlUaDOftt WITH A VIEW TO AGRtCtlETURE. 

1290, The mrious olyeets iviih which we are surrounded arc cither organised, having 
several cons^tuent parts which united form a whole capable of increase by nourishment; 
xtr they ato'hnwgattis^ and only increased by additions to tlieir external parts. To the 
first dit^on betong the antmal and vegetable kingdoms, and their study is founded 
ehie^ Wt (Ais^ation : to the second tidoiigs. the mineral kingdom, fbc study of which 
in nuisses, or geology, and'wnineritlogy, is also&firanded chiefly on ob^rvation; and, with 
regifihdto composition and Oleipents, on experiment or chemistry. 

nfe’dtsHnguUhedfrom animals in pot firing endowed with sentiment, 
•rjij^SlttVdousness ^ existence.’,’n»eir study has employed the attention of mankind from 
• early ficriod;'and fiiis been carried to a high degree of perfection within tlie last 
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THE STOUt OP SYSTEMATIC BOTAHY. 


fios* 

century; more especially by the exertions iMf Linnaeus, «nd Uiose of Jussi^ Mlrfaei, and 
some other French philoso(^em. 'fhis study compreliends systematic botany, reg^bls 
anatomy, vegetable clHemistry, physiology, pathology, the distribution of vegetaldcs, and 
vegetable culture. The study of these brsnehes is ^ the utmost importance to the agri¬ 
culturist, especially that of vegetable physiology; and though the limits of this work do 
not permit us to enter into tlic subject «t great length; yet shall direct his atlendon 
to the leading points, and refer lum to the best books. 


Chap. I 


Qf Ike StuJff of S^stetnalic Bolant/. 

1292. Glossology, or the study of the names of tlte pirts of plants, is the lirst step in 
this department. 

1291 All the arts and scinees retpiire to express with breotti/ and perspicta^ a crowd qftdfas usmsedfn 
conttaon language, and unknown to the grcdter part qt men whence Uiat multtfOsle of temui, or tecti. 
naal turns, given to ordinary words, which the public often tum into ndiQUie, because they do not feel 
the use of them, but which all are obliged to make use of, who apply UHOMrivea to any study wbaU 
ever Botany having to describe an Immense number of beings, and each of tirasebelngs Imvitig a great 
variety of organs, requires a gmit variety of tenna Neatly all botaauts are agreed as to these terms, 
and in order that they may be universally understood andtemam unthanged ui meaning, they are taken 
iVom a dead or hxed language ’ 

12.% A plant m fiower, surveyed eefemat/y, may be perceived to be composed of a varirty of obvious 
parts, such as the rout, the stem, the braiieli, the leaf, the flower, the fruit, and perhaps the seed j and 
other parts less ubvious, as buds, prickles, tendrils, hairs, glands, &c Dicse, with their modiflcations, 
and aU the relative circumstances which enter into tl)e botanical description of a plant, conatitute 
the suhiect of glossology, or Uie study orme huiguagc of botany. Ihe reader may consult Smith’s 
Introduction to Botany, or alinast any tccimt work on the dements oTboUnical siflence 

1291 Phytogs apky, or the nanans and descrsbmg qf p/<tn/s. Is the next part of the sutneet to be considered 
Before botany became a regular science, plants were uamM as individual beings, without rerard to any 
rt labon which they had to one another But from the great number of names to be retained on the memory, 
and the obvious alHnities cxistin^*Wmong certain individuals or natural families, some method was soon 
found necessary, and it was then deemed requisite to give such rora{gaate names as might recaii to mind 
something ot the individuals to which they were applied Thus wa haii Anagnllts fibre ear bit o, M^sp>/»s 
iiculehta pyuftdta, Kc In tlic end, however, trie length of these phrOMn became inconvenient, and 
Liimieui, struck with this Inconvenience, proposed that tlm names of plants should heneeflwth conswt of 
two words onli, tlie one the generic or family dame, and UioiAthn the spc'ciflC or Individuat name 

IJ'JG The nanus <if elasstsand orders were originally prunltlve or without meapmg, as the Gruset 
of 1 rigus. Pappus ot Bauhin, &c., and afterwMds so lompounded as to be long and complex, as the 
PollopioMemonoplMa, Aleulberomi^osliiiione*, &c , of Viochcndorf laniugu* necldcd that the names 
of classc s and orders sliouid consistw a single word, and that word not simple or pnimtlve, but expressive 
ol 1 certain character or oharacteBi IbunA in idl the plants which i-mnpcwc it 

1297 In applying names to plants, three rules arc laid dotenby botanists 1st, That the languages chosen 
should be Axed ana universal, as the Greek and J^atin 9d, That these lar^ages should be used accord, 
iiig to the general laws of frammaf, and compound words ulways composed ftom the same language, and 
not of entire words, tkc. 3d, That the first who dtsrovcts a being, and enregisters it in the catalogue ot 
nature, hat the right of giving it a namaA and that that n.ima ought to be received and admittml by 
naturalists, unless it belongs to a benng nUnSiy existing, or transgresses the rules qf nomeuclaturo, Kvery 
one Who discoicrs a new plant may npt be able to enregister it according to these laws, and in that rase 
has no right to give It a name: but the botanist who enregisters it, and who is m tnitfi the discoverer, 
ina> give it the name proinscd by the finder, if he < hixices 

1298 The wbole vegetable itngwm ttamded info datses, ordet e, gem rd, speexs, end varieties A cloas 
IS distinguished hy some character which Is common to many plants, gn order is distinguished by having 
some character Itonitod to a few^ilagts belonging to a class, a siill more iinuted couiculcnee constitutes a 
genus, and each individual ofa genus, which continues unchanged when raised trom seed, ucallcd a spe¬ 
cies A variety Is formed try an acrulental deviation from the specific character, and Owly rrtitmi by 
seed to the particular species trom whirb it arose 

1209 For the purposes qf rrcording and communicating botanical knovUdge plants are described, and 
this IS done cither by the use of language alone, or by language and figures, models, or dried plants, con. 
jniiied The description of plants may be either obrulgsd or emuideic 1 he shortest mode of abridgement 
IS that employed in botanical catalogues, as in those of Ikmn or nl bncet 1 he most exact desenptions 
arc deficient wlthont^gW(.s or a herbarium Hence the advantageof bt ing ilde to see plants at pleasure, 
by forming dried coilecttons of them Most plants dry with facility between the leaves ot books, dr 
between sheets of paper, tlie smoother the better If theK is plenty of paiwr, they often tlrvbest without 
shifting, but If the apemmens arc crowded, they must be token out flrequciitly, and tlie iiftper dried befiiK 
they arc replaced. 1 , 

rtn. The tiifigiMigc qf botany mby be acquired by (wo rai^thods, analogous to those by which common 
languages are smquired 3^e first is the natural method, which begina with the great ai^ (divious daases 
of veg^tdes, aim dMln|mtshes trees, grasses, &c., next tiid]yiilu& among tb^, and afterwards them 
parts or organs i ihia knowledge is acquired insensibly, at we acquire our native tongua The 
second is ' • ...... 

nwnenrls 

_______ 

knowledge Vnbinla to « to he eSo to detci^ them ( the other modo ts easHS^ and Iho best auitsd ibr 
mitivatan, Whoto object does not go beyqftd (hat of Understanding theft detcri|ftiens,and studying their 
physiology, history, w a)i|iHratton A very good methM, fhew person at a distance ftom bntaivsts, is to 
Itaiiti acoUeetton of demd spedment of ah Uie plants of which He itlthes to know the names, and to send 
tfaent to the ouratonof the neanwt tmfainiogarden, reqnestliu him ta wHtothe uaiha below each qie. 
oimen, and to to some work easw procured^uch as Uiidfty’s Pgsruldres, or Vnthering or Orty*! 
Arrangement i^Ordtek Plants, in which net given tU detcrlptlon, iises, historv, Ac, Wg know of no 
woikTn wblOh eh attompt baa begn ibade to comprehend s» much, hoUvoT tbtdiatlcal and nroctickl 
botany, as is conwriied in our Baeymmaidla q/ Plants, and to thnte picrefore whe i^not afibra tnhave 
many DookL and e^perlally togaidenert, ftir whose cnnveiucncc-it fa more ctpwitny intended. It may 
twcrmfidonllyivicommended. « 
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Part 11. 


1301. Tcuommy, or the clasxiRcation of ])lants, is tlie last^part of the study of teclino. 
logical Iwtany. It is very evident, that, without some arrangement, the mind of man 
would be unequal to the task of acquiring even an imperfect knowledge of the various 
objects of nature. Accordingly, in every science, attempts have been made to classify 
tlie difiiercnt objects that it embraces, and these attempts have been founded on various 
jA^nciples ;*some have adopted artidcial chiiracteis ; others have endeavoured to detect 
tlie natural relations of the beings to be arranged, and thus to ascertain a connection by 
which th<#^hole may lie associated. In the progress of zoology and botany, the fun¬ 
damental organs on which to found a systematic arrangement have been finally agreed on. 
In both, tiiose which arc essential, and which discover the greatest variety, form the basis 
of ctessification. Animals are found to differ most from each other in die organs of nu¬ 
trition, plants in the organs of reproduction. 

1302, Two mcthoib of arranging vrgetables have been distinguished by botanists, the natural and 
the artiOriul. A natural Inethixl is tliat which, in its distribution, retains all the natural classes ; that 
is, groups into which no plants enter which are not connected liy iiuinerons relations, or which can be dis. 
joined without doing a manifest violence to nature An artilicial method is that whose classes arc not 
natural, because they collect together several genera of plants which are not connected by numerous 
relations, although they agree in the characteristic mark or marks assigned to that (larticular class or 
assemblage to winch they belong An artiflcial inethnil is easier than the natural, as in the latter it is 
nature, in the former die viTiter, who prescribes to i>l.-ints the rules and order to be observed in their dis¬ 
tribution. Hence, liltiwise, as nature is ever uniform, there can be only ‘.u,' natural methpd ; whereas 
artiKiM methods may be multiplied almost ait mfliiUum, according to the different relations under which 
bodies are viewini. 

The otject of the natural method is to promote our knowledge of the vegetable ki-iedom by gene- 
rallsing facts and ideas , the object ot thcartihci.il method is to facilitate the knowledge of pi,.’its as nidi, 
vidual objects. The merits of the former method consist in the perfection with which plants arc grouped 
together in natural f.imilies or orders, and these families grou|ied .unuiig themselves ; the merits of the 
latter consist in the perfection with which they arc arranged according to certain marks by which their 
names may be discoremt. Plants arranged according to the natural method may be com)iared to words 
arranged according to their roots or dcrwations , arrangcil according to an artificial method they may be 
compared to words in a dictionary. The success attending attempts at tiotanical arrangement, lioth 
natural and artificial, has been singularly striking Linnieiis has given the most beautifVil artificial 
system that has ever been bestowed by genius on mankind: and Jussieu has, with unrivalled ability, 
exhibited the natural affinities of the vegetable kingdom. For the study of this dc|iartment we refer to 
the works of Smith, Lindley, Dccandolle, and (.ray, but especially to the Enci/clojiiedia affiants. 


Chap. IT. 

Vegetable Anatomy, or the Structure and Organisation of Plants- 

1304. Vegetables may be classed for the study if their anatomy and physiology, accordingly 
as they are distinguished by a structure or organisation more complicated or more simjde. 
The former will constitute what may l)e denominated perfect plants, and will fonn a class 
comprehending the principal mass of the vegetable kingdom ; the latter will constitute 
what may be denominated imperfect jilants, and will form a class comprehending all such 
vegetables as are not included in die foregoing class. Wc shall first consider their 
external, and next their internal, organisation. 

Sect. I. Of the Erlcmal Structure of Perfect Plants- 

1305. The parts of jtetfect plants may be distributed info conservative and reproduc¬ 
tive, as corresfionding to their respective functions in the economy of vegetation. 

1306. The conservatwe organs are such as are absolutely necessary to tlie growth and 
preservation of tlie plant, and include the root, trunk, branch, leaf, and frond. 

1307. The root i» that part of tho plant by which it attaches iuelf to the »oil m which it grows, or to the 
substance on which it fe^s, and is the principal organ of n utritiori 

13^. The trunk is tha< part of the plant which, springing immetliately from the root, ascends in a ver¬ 
tical position above tlie surface of the soil, and constitutes the principal bulk of the Individual. 

ISf^. The branches are the divisions or the trunk, originating generally in the upper extremity, but 
often also along the sides. 

1310. The leef, which is a temporary part of the plant. Is a thin and flat substance of a green colour, 
issuing generally from numerous points towards the extremities of the branches, but sometimes aim imme. 
diately Horn the stem or rwit, and distinguishalile by the si'.ht or touch into an upper and under surltee, 
a base and apex, with a midrib and lateral veins or nerves. 

1311. The frond, which is to be regarded as a compound of several of the parts already described, con¬ 

sists of a union or Incoiygiration of the leaf, ieaf-stalk, and branch or stoQi, forming, os it were, but one 
organ, of which the constituent parts do not separate spontaneously tVom one another by means of tho 
fracture of anv natural joint, as in the cose of plants in general, but adhere together even In Uieir decay. 
It U found m palms and ferns. e 

1312. The conservative appendages are such accessory or supernumerary parts as are 
found to accompany the conservative organs occasionally, but not invariably. I1iey arc 
pennanerit in wiiatever species tliey are found to'exist, some lining peculiar to one 
species, and some to another; but they arc never found to be all united in tlie same 
species, and arc not necessarily hicliidcd in the general idea of the plant. They are dc- 
Hominated gems, glands, tendrils, stipiilar, ramenta, armature, pubescence, and anomalies. 
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1313. Gemt or btUbt are organited aubstancei issuing ttom the surface of the plant, and containing the 
rudiments of new and additional parts which they protrude; or the rudiments of new individuals, v^ich 
they constitute by detaching themselves ultimately from the parent plant, and fixing themselves in the 
SOIL ^ 

1311. Gland* are small and minute substances of various forms, found chiefly on the surface of the 
leaf andjM'Uole, but often also on the other parts of the plant,-and sup]M)sed to be the organs of secretion. 

1313. TAe tendril is a thrcad-8ha|ied and generally spiral process issuing ftom the stem, branch^r 
Iietiole, and sometimes even from the expansion of the leaf itself, being an organ by which plautibf 
weak and climbing stems attach themselves to other plants or other substances for sup(>ort; for which 
purpose it seems to be well fitted by nature, the tendril being much stronger than a braneixof the same 
size. -<• 


1316. The stipuhe arc small foliaccous apjiendagcs accompanying the real le^yes, and assuming the 
aj^arance of leaves in miniature. 

1317. Ramenta are thin, oblong, and strap-shaped appendages, of a brownish rolour, issuing firom the sur¬ 
face of the plant, and somewhat resembling the stipule, but nut necessarily arcompanying the leaves 

1316. The (irmofure consists of such accessory and auxiliary parts .ts seem to have been intended by 
nature to defend tlic plant against the attacks of animals. 

1319. The pubcscenee is a general term, inriudiiig under it all sorts of vegetable down or hairiness, with 
which tlie surface of the plant may be covered, finer or less formidable than the armature. 

l;lgO. A7unnalies.Thexe , - j 

arc sevcnil other apiien. ' ' ” 

dages proper to conser¬ 
vative organs, which are 
so totally diff’orent ft-om 
all the foregoing, that; 
thev cannot be classed 
with any of them; and 
so very circiimscribeil in 
their oceurrener, that 
they do not yet seem to 
have been designated by 
any peculiar appellation 
The first anomaly, afibet- 
ing the conservative ap. 
pendages, occurs in Dio- 
nae'a muscipula, Venus's 
fly.tratiL ( Jig. 176 ni A 
second is that which oc¬ 
curs 111 Sarract-nhi pur. 
phrea or puqilo sidc-sad- 

dle.flowcr A third, which is still more singuhir, occurs in Vepfnthes distillatbria (c). The last anomaly 
IS a small globular and membranaceous bag, attached as an appendage to the routs and leaA* of some of 
the atjiiatics. It is confined to a few genera, hut it is lo be seen in great abundance on the routs or 
leaves of the several sperics of Utriciilana inhabiting the |ionds anil ditches of this country ; and on the 
leaves of Aldrovdnda vesiculbsa, an inliabitant ot the mar.shes of Italy. In Utrirularia vulgkris this 
appendage is pear-shaped, compressed, with an open border at flie small end, luriiished with several 
slender llbre.s originating in the margin, and enntaiuing a transparent and watery fluul and a small bubble 
of uir, by means of which it seems to acijuire a buoyancy that siispenils it in the water. 




1321. The reproductive organs are such parts of the plant os are essential to its propaga¬ 
tion, whose object is the reproduction of the species, terminating the old individual, and 
beginning the new. It includes the flower, witli its imniediatc accompaniments or 
peculiarities, the flower-stalk, receptacle, and inflorescence, together with the ovary or 
fruit. 


1382. The Jlmuer, like the leaf, is a temporary part of the plant, issuing generally from the extremity of 
the brancht>s, but sometimes also from die root, stem, and even leaf, being the apparatus destined by 
nature for the production of the fruit, and being also distinguishable, for the most part, by the brilliancy 
of Its colouring or the sweetness of its smell. 

1323. The Jtowerstalk is a partial trunk or stem, supiiorting one or more flowers, if the flowers are not 
sessile, and issuing fVom the root, stem, branch, or [ictiole. ami sometimes even from the leaf. 

1384. The receptacle Is the seat of the flowtT, and point of union between the diflbreiit parts of the flower, 
or between the flower and the plant, whether immediate and sessile, or mediate and supported upon a 
flnwer.stalk. 

1325. The iuftorcscenee, mode of flowering, is the peculiar moilc of aggregation in which flowers are 
arranged or distributed upon the plant. 

132<i. The.fruit is the rip»*nctl ovary, or se«i-vcssel which succeeds the flower. In popular language the 
term Is eonflned chiefly to such fruits as ate esculent, as the apple, the peach, and the cherry; but with 
the botanist the matured ovary of every flower, with the parts containcci, constitutes the fruit. 

1327. jdpjteiutages. Tlic reproductive organs, like the conservative organs, are often 
found to lie funiished with various additional and siipcrnumornry parts, not at all essential 
to tlicir constitution, because not always present, and hence denominated appendages. 
Many of tlicin are precisely t;f the same character with that of the conservative appen¬ 
dages, except tliat they are <il' a finer and more delicate texture; such are the glands, 
down, pulx^cencc, hairs, tlionis, or prickles, with one or other of whicli the parts of the 
fructification are occasionally furnislied : but others arc altogether peculiar to tlie repro¬ 
ductive organs, and are to be regarded as constituting, in Uie strict acceptation of the 
term, true reprotluclive appendages. Some of them arc found to be proper to the flower, 
as the involucre, spathc, bracica,? &e. ; and others to the fruit, as the persisting calyx, 
exemplified in the pomegranate. 


Sect. II. the ExlemtJ Slmcture of Imperfect Plants. 

1328. Ttafa* apparently defective in one or other of tlm more conspicuous parts or 
organs, Vhether conservative or reproductive, are denominated imperfect. The moat 
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generally adopted division of imperfect plants is that by whkli they are distributed into 
/^llices, Eqiiisetclceoe, Lycopodineae, Jl/Asci, Heputicce, vf'lgte, Zich^nes, and /Yingi. 

1389. Tke ¥Uim, Efuiseticar, and l^copodlnrte are for the molt part herbaceom, and die down to the 
OTound in the winter, but they are niraiahed with a perennial root, from which there annually ijuuea a 
mind hearing the iVuctifiration. The favourite habitations of many of them arc heaths and uncultivated 
grounds, where they arc found intermixed with fVirre and brambles; but the habitations of such as am 
the most luxuriant in their growth are moist and fertile Spots, in shady and retired situations, as on 
mossy dripping rocks, or by tountains and rills of water. Some of them will thrive even on the dry and 
barren ro^, or in the chinks .md Assures of walls; and others only in wet and marshy situations where 
they are half Immerseii in water. 

1330. The Mtisci {fig. 179. <i b) form a tribe (tf imperfect plants of a diminutive size, often consisting 
merely of a root, surmounted with a tuft of minute leaves, from the centre of which the fiructiflratioii 
springs; but ftirnisheil for the most part with astern and branches, on which the leaves are closely imbri- 
rated, and the friirtiAcation terminal or lateral. They are perennials and herbaceous, approacning to 
shnibby ; or annuals, though rarely so, and wholly herbaceous, the perennials being also evergreens. 



1331. The Htpalicie (fig. 179 cl form a tribe.of small herbaceous plants resembling the mostei, but 
chieAy with frondosc herbage, and producing tbeir fVuit in a capsule that splits into longitudinal valves 
In their habitations, they allect for the most part the same sort of situations as the mosses, being found 
rhieSy in wet and shady spots, by the sides ca sjirings and ditches, on the shelving brinks of rivulets, 
or on the trunks of trees. Like the mosses, they thrive liest also in cold and damp weather, and recover 
their verdure though dried, if moistened again with water 
1332 The K'lgre, or sea-meeds, include not merely marine and many other suliinersed idaiHs, but also a 
great variety of plants that are not even aqimties All the A'\ga: agrw in the loininoii char.-itler of having 
tlieir herbage frondosc, or but rarely admitting of the distinction of root, stem, .and leaf 


1333. The uliliti/ of the h'lgrr is obviously very cotisitlcrable, wlietiicr we regard them as 
furnisliing an article of animal fuotl, or as appli- 
ctdrle to medicine and the arts. Tlie Laminaria 
saccharina (Jig. 180n), Halyni^nia pa]miita(6) and 
edblis (c), and several otlier /'tici, are eaten, and 
much rclishetl by many people, whether raw t't 
dressed; and it is likely that some of them arc fed ' 
upon by various species of fish. The i'’iicus fi- 
chenoides f Turner, c. 118.) is now believed to be 
fihe rluef material of the edible nests of the Ea.st 
India swallows, which arc so much esteemed for 
soups, that diey sell in China for their weight in 
silver. (Far. Mag., vol. xx.) When disengaged 
from their place of growth and thrown upon tlie 
sea-shore, Ute European A^gse are often collected 
by the fanner and used as manure. They are 
also often employed in the preparation of dyes 
as well as in the lucrative manufacture of kelp, a 
commodity of the most indispensable utility in 
the important arts of making soap and glass. 

1334. The utility of the Lichenet is also worthy of notice. The 7dchcn rangiferinus forms 
the principal nourishment of the reindeer during the cold months of winter, when all 
other herbage fails. The 7,fchcn isifindicus is eaten by the Icelanders instead of bread, 
or used in the preparation of broths; and, tike the Ziehen pulmondrius, has been lately 
found to be beneficial in consumptive affections. ..Tany of them are also employed in 
the preparation of some of our finest dyes or pigments; and it ia from the Lccanora parfil- 
ia that the cliMnical analyst obtains his litmus. Tlic lichens and the mosses seem in¬ 
stituted by nature to provide for the universal difftision of vegetable life over the whole 
surface of the terrestrial glolie. The powdery and tuberculous lichens attach themselves 
even to the bare and solid rock. Having reached tlie maturity of their species, they die 
and ore converted into a fine earth, wliich forms a soil for the leathery lichens. These 
again decay and moulder into dust in their turn; and the deptli of soil, which is thus 
augmented, is now capable of nourisliing and supporting other trilies of vegetables. Hie 
seeds of the inmscs lo^e in it, and spring up into plants, augmenting also by tty^ir decay 
tlie quantity of soil, and preparing it for the support of plants of a more luxuriant growth. 
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80 that, in the revolution of Itges, even die surface of the barren rock is covered with a soil 
capable of supporting the loftiest trees. 

1335. The YAngiform a tribe qf plantt whose herbage ita/tond qf ajieshy or prUpy texture, quick in lU 

g rowth and Aigacious in its duration, and 
earing seeds or gems in an appropriate 
and exposed membrane, or Gontalniiig them 
interspersed throughout its mass. Thi^* 
assemblage of plants may be regarded 
as the lowest in the vegetable scale, ex¬ 
hibiting a considerable resemblance to 
the tribe of zoophites, and thus forming 
the connecting link between the vegetable 
and animal Kingdoms. The habitations 
they ailbct are very various, many of them 
vegetating on the surface of the earth 
(Jig. IHI a), and some of tlicm even buried 
under it; others on stumps and trunks of 
rotten trees (A); others on decayed fruit; 
others on damp and wet walls ; and others 
on animal ordure. 

133t>. UsesoftheVungj. The pow¬ 
der of the lycuperdoiis is said to be 
an excellent sty]ttic; and is remarkable also for its property of strongiw repelling moisture. 
If a basin be Ailed with water, and a little of the powder strewed upon the surface so as to 
cover it only, the liand may he plunged into it and thrust down to the bottom without 
being wetted with a single drop of water. Several of the boleti, when drii>d, afford 
a very useful tinder ; and several of Uic agarics and tubers are used as articles of food, 
or as ingredients in the preparation of seasoning. The truffle is much esteemed for the 
rieli and delicate flavour which it imparts to soups and sauces ; ami the mushroom and 
morel for their esculent property, and their utility in the prcimration of catsup. 


Skct. III. Of the Internal Structure of Plants. 

1337. The organs qf plants discoverable by external examination are tliemselvcs reducible 
into component organs, which are again resolvable into constituent and primary org^ts. 
These are called the decomjxisitc, tlic composite, and the elementary. 



SunsFCT. 1. Decomposite Organs. 

1333. The decomposite or^'ows arc distinguishable on external examination, and con¬ 
stitute the vegetable individual; to the dissection of whiih we will now proceed, in 
the order of the seed, pericarp, flower, leaf, gem, and caudex, with their decomposite 
appendages. 

1.330. The seed The mass of the seed ronsists of two priiiripal parks, distinguishable without much dltfi. 
rulty ; namely, the integuments and nucleus, or embryo and its envelopes 

l;)^). The integuments proper to the seed arc two in number, an exterior integument and an Interior 
intcgiimenk 

I.Wl.T’Af exterior integument, or testa, is the original cuticle of the nucleus, not detachable in the early 
stages of Its growth, but dckacbable at the period of the maturity of the fruit, wlicn it is generally of a 
membranaceous or leathery texture; though sometimes soft and floli.v, and sometimes rmstaceous and 
bony. It may be very easily distinguished in the transverse or longitudinal section of the garden bean or 
any other large smxI 

1.34C. The interior integument, or memlrra,na, lines the exterior iiitcgnment, or testa, and immediately 
envelopes the nucloul. i.ike tlic teska, to which indeed it adheres, it may be easily distinguished in the 
garden bear t Jig. 18‘Z), or in a rii>e walnut; in which latter it is a tine transmrent and nctlike menibrane 
1 S‘> The nucleus is that part of the seed which Is 

contained within the proi>er iifteguments, consisting 

^ i / albumen is an organ rescmhlinit in its 

/fe‘ ' \ / — W consistence the white of an egg, and forming, in most 

jfe-V' ‘‘''''h'l // if ■ n cases, the exterior portion of the nucleus, but always 

I 1 ■ill B . ' ''' SMt : Jl seiiarablc from the interior or remaining portion, 
ir 'v-- II ■ y/ Thenitellus is an organ of a fleshy but firm 

'// contexture, situated, when present, between the al- 
xkjw buinen ami embryo; to the former of which it is 

'Si'-tyf'//- Mil w iw w imiir attaclieil only by .adhesion, but to the latter by ineor. 

w r ''it it >• P w ^'w poration of substance, so as to be uise|iarable Ihim It, 

/V'III except by force. 

13«5. 7»c cmAi-jyii, which is the last and most ossen- 
^ ,l,p flngj object of the IVurli- 

ileation, as bchig the germ of the fntute plant, is a small flnd often very minute organ, euckiaed within the 
albumen and occupying the centre of tlie seed. , , 

mi. The cotuleiton, or sei'd-lobc (A), is that portion of the embryo that encloses aiul protects the iilant- 
lot, and springs up during the process Of germination into what is usually denominate*! the semiiial leak 
If the lobe is solitary* or seminal leaves, if there are more loiies than one. In the foriner case the a<>cd 
is said to be raemocotyjedonous: in the letter case, it is said to be dlcotylcjlontius Dicotyledonous 
seeds, which constitute by for the minority, are well exeinpllfled in the garden bean. As thPre are 
some se^s whose cotyledou consists of one l«>bc only, falling short nf the general number, so tbtrre are 
also a few whose cotyinion is divisible into several loiies, excce<ling the general nurob**r. 1 Ue«c have been 
deimralnated polycutyl^onous sce^, arid arc exemplified in the case «if iridium sativum or common 

5 Brdcn oresk in whicn the lobes are six In numticr j as iu that also of the diBbrcnt spectes of the genus 
Intts, in wmch they vary flrom three to twelve. 
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19tS. THe plumule (a), the Aiturc plant in miniature, i$ the interior aift essential portion of the embryo, 
and seat of vegetable life. In scone seeds it is so minute as to be scarcely perceptible; while in others it 
is so large as to be divisible into distinct parts, as in the garden bean. 

1 JtP. TV pet iearp, which in dltfbrent siiectes of firuit assumes so many varieties of contexture, acquires 
its several aspects, not so roiicli tVom a diversity of substance as of modilication. 

1350. The valves qf the capsule, but particularly the partitions by which it is divided into cells, are com¬ 
posed of a thin ami skinny membrane, or of an epidermis covering a pulp more or less Indurated, and 
interspersed with longitudinal ttbres The capsule of the Biosscs is composed of a double and iietlike 
membrane, enclosed within .a flne epidermis. 

1351. The pome is composed of a fine but double epidermis, or, according to Knight, of two skins, eiiclns. 
ing a soft atm fleshy pulp, with bundles of longitudinal fibres passing through it, contiguous to, and in the 
direction of, its longitudinal axis. 

1353. The valves ^ the legume are composed of an epidermis enclosing a firm but fleshy pulp lined for 
the mostjpart with a skinny membrane, and of bundli's of longitudinal fibres forming the scam. 

I.3>3. TV nutshell, whether hard and bony, or flexible and leathery, is compo.scd of a pulp more or less 
highly indurated, interspersed with longitudinal fibres, and covered with an epidermis. 

1354. The drupe is eomposed of an epidermis enclosing a fleshy pulp, which is sometimes so interwoven 
mth a multiplicity of longitudinal fibres as to seem to consist wholly of threads, as in the cocoa-nut 

1335L The berry is composed of a very fine epidermis enclosing a soft and juicy pulp. 

135& The scales of the strabde are comimsed of a tough and leathery epidermis, enclosing a spongy but 
often highly indurated pulp interspersed with longitudinal fibres that la-rvadcaNo the axis. 

1357. The flower.stalk, or peduncle sup|)orting the flower, which is a prolongation of the stem or branch, . 
or rather a partul stem attached to it, if carcftiUy dissected with the assistance of a good glass, will be 
found to consist of the following parts; — 1st, An epidermis, or external envelope ■ Sdly, A paren¬ 
chyma, or soft and pulpqianass; 3dly, Bundles of longitudinal threads or flbics, 'iriginating in the stem or 
branch, and passing throughout the whole extent of the parenchyma I'he seve>al organs of the flower 
are merely prolongations of the component jiarts of the nower.stalk, though each organ does not always 
contain the whole of such component parts, or at least not under the same modifications. epidermis, 
however, and parenchyma arc common to them all; but the longitudinal threads or fibres arc .«eldom, if 
ever, to be found, except in the calyx or corolla. 

1.358. The leafstalk, or iietiolc supporting the leaf, winch is a prolongation of the branch or stem, or 
rather a {lartial stem attached to it, exhibits upon dissection the same sort of structure as the peduncle, 
namely, an epidermis, a pulp or parenchyma, and hunilles of longitudinal threads or fibres. 

13.W Hems. There exist among the differeiit tribes of vegetables four distinct species of gems, two 
peculiar to |>crfcct plants, the bud and bulb, and two peculiar to imperfect plants, the propago and gongylus; 
the latter being denominated simple gems, because iurnished with a single envelope only; and the former 
being denominated compound gems, because lliriiishcd with more than a single envelope. 


1300. ttwU are composetl rxtemally of a number of 
sha)ied scab's, overlappinx one another amt ronriraiTig towards 
a |M)lnt In the ajiex, and often cemented ttigether by means of a 
ttlutinous or mucilaginou', niWanae exuiiing ftnm iheir <.iir. 
face If thme scales areslnpiiedoiraml di-iseried under the ini- 
crotiroM. they will he found to consist, like the leases or disi- 
aiongid' theralyx,of an e|>lsiennis enslubino a polo interspersesl 
with a network of ttbres, but unaceoinpunied with lonaitiidiii.sl 
threads. If the scales of a Icaf.biid are taken and strlppeil oil', 
and the renuuninK |>an carefully openest up, it will lie found to 
consist of the rsidlineno, of a young branch terminated by a 
bunch of Incipient leases einbodd^ In a white and cottony 
down, being miuute but complete in ail their pans and pro- 
pontons, and ftilded or rolled up in the bud in a pecuiuir and 
detwininate manner. 


ISfil. Bullv, which are either radical or caulinary, exhibit In 
their external stnuture, or In a pan of their internal stxucCiire 
lliat is easily iletected, sereml distitut varieties, some being 
solid, some coated, and some si .sly ; but all protntding in the 
process of vegetation the stem, leaf, and flower, peculiar to 
their species. 

lob/. 7kr tnitpvjfn, which is a simjsle gem, re, ullai ome 
genera of lii)|a‘rns t plants, and exemplilied by fio’nner in 
the lichens, consists of a siriail and im1|sy mass forndng a gra- 
mile of no regular shaiw, sometimes naked, and anineiiiiies 
cosered with an envelope, which Is a tine ciddermis. 

130.3. /’Ac goivv/os, svhich is also a simple gem iieculiar to 
some genera of imperfect plants, and rxemplliied hv fiienner 
in the fuel, consists i/ a slightly indiiraied pulp motifded into a 
iinall and gloliular granule of a firm and wild contextun:, and 
insested with an epidermis 



1364. TTie caudex includes the whole mass or liody both of Ihc trunk and 
root; its internal structure, like its external aspect or habit, is materially dif¬ 
ferent in diifercnt tribes of plants. 

1365 The first general mode qf the internal structure of the caudex is that in 
which an epidermis encloses merely a homogeneous mass of pulp or slender 
fibre. This is the simplest mode of internal structure existing among vege- 
tables: It is exemplified In the lower orders of imjioTfect plants, particularly 
the A'lgic and Fbngi. 

1.366. The second general mode of internal structure qf the caudex is that in 
which an epidermis encloses two or more substances, or assemblages of sub¬ 
stances, totally heterogeneous in their charixeter A very common variety of ' 
this mode is that in which an epidermis or bark encloses a sift and pulpy mass, 
inter»persed with a niimlier of longitudinal nerves or fibres, or biiiidles of 
fibres, extending ftom the base to the a|iex, and dis|)osed in a peculiarity of 

manner characteristic id a fnbe or genus. This mtxle prevails clttefly in herbaceous 
and Annual or biennial plants. {Jig 183.) A six-otid v.ariety of this intgle is that in 
which a strong and often thick bark encloses a circular layer of longitudinal fibres, or 
several such circular and concentric layers, interwoven with thiii transtorsc and dlver- 

f tent layers of pulp, so as to form nfirm andrompnrt cylinder, in the centre of which is 
(Kiged a pulp or pith This mode is IxMt exemplified in trees and shrubs (Jig 184.), 
though It IS also applieahlo to many plants whose texture is chiefly or almost wholly 
herbaceous, forming as it were the connecting link Itctwreii such plants as are purely 
herbaceous on the one hand, and such as are purely woody on the other In the latter 
case the wood is perfect; in the former case It is imperfect. The wood tieiiig im|>or- 
feet in the root ot the iMict, the common bramble, ana burdock ; and iicrfcct in the oak 
or alder. 

1.367. The appendages of the plant, whet* er conservative or repnxluctlvc, exhibit 
nothing in their internal structure that is at all essentially dilihrent ftom that of the 
organs that have been already described. 



SofisECT. 3. Composite Organs, 

1368. The composite organs are the epidermis, pulp, piili, cortical layers, limeous 
layers, and vegetable fibre, which may be further anaIyM.>d, as being still compound, with 
a view to reach the ultimate and elementary organs of the vegetable subject. 

1169 K^cture of the vegetable epidermis. The epidermis of the vegetable, which, firom its rcsemblanrv 
to that or the animal, has been designatetl by the same name, is the external envelope or Integument o< 
(he plant, extending oier the whole surface, and eoverliig the root, stem, branches, leaves, flower, and 
fruit, wilh their aiqcndagea; the summit of the pistil only exrei>le<f lint .dthough it is exicnderl over 
the whole surface of the plant, it is not of equal ronsistence throughout. In the root and trunk It Is a 
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tough and leathery membrane, or,it la a enut of conaldcrahle thickncaa, forming a notable portion of the 
bark, and aaaumlng aome peculiar ahade of colour; while in the leaves, flowers, and tender shoots, it is a 
fine, colourless, and transparent film, when detached ; and when adherent, it is always tinged with some 
peculiar shade, which it tiorrows thorn the parts immediately beneath it 

1370. The pulp is a soft and juicy substance, constituting the principal mass of succulent plants, and a 
notable pn^rtioii of many parts even of woody plants. It constitutes the princi|>al mass of many 
of the f*nngi and fdci, and of herbaceous plants in general. Mirbcl compares it to clusters of small 
hexagonal cells or bladders, containing for tj|c most part a coloured juice, and formed apparently of the 
foldings and doublings of a fine and delicate membrane, in which no traces of organisation are to be 
distinguished. 

1371. The pith is a soft and spongy, but often succulent, substania;, occupying the 
centre of the root, stem, and brandies, and extending in tlie direction of theit longitu¬ 
dinal . 1 X 18 , in which it is enclosed as in a tube. The structure of the pith is precisely 
similar to that of the pulp, being composed of an assemblage of hes agonal cells con. 
taining a watery and colourless puicc, nr of cellular tissue and a pareiu Uyma 

137a. The cortical layers, or interior and concentric layers, constituting the mass of 
the bark, arc situated iinraMiately under the cellular integument, where sueb integu¬ 
ment exist^ and where not, immediately under the epidermis ; or they are themselves 
external. They arc distinguishable chiefly in tlic bark of woody plants, but particularly 
ill that of the lime tree. Tliey are composed of tuo elementary parts; bundles of 
longitudinal fibre.s constituting a network ijig. ISA), and a mass of pulp more or less 
indurated flliing up the meshes. The iniicrinost of the layers is denominated the 
liber, and was used by the ancients to write on before the invention of paper. It is 
llic finest and most delicate of them all, and often most beautiAilly reticulated 
{Jig 18G. a) and varied by bundles of longitudinal filire (A). Rut the liber offfapliim J.agelto is remarkable 
186 beyond tliat of all other plants for the beauty and TTelicacy ot its network, 

winch IS not inferior to that of the hnest lace, and at the same time so very 
ft and flexible that, in countries of whieli the tree is a native, the lace of the 
Idler 18 often made to supply the place of a neikrloth If the cortical layers 
are injured or destroyed liy areident, the part destroyed is again regenerated, 
and the wound healetl up ulthout a scar , but if the wound penetrates beyond 
the liber, the part dcstroycHl is no longer rcgcnerateil. Or if a tree is bent so as 
to break part of llic cortical hlircs, and then propped up in its former position, 
the fractured filires will again unite. Or if a portion of tlic stem is entirely 
decorticated and roi ored with a piece of ikirk, even from another tree, the two 
different barks will unite. Hence the practicability of ascertaining how far 
the idler extends ; and hence also the origin of grafting, which is always 
eff'eeted by a union of the liber of the graft and stiM-k. 

137.3 The lignemts tai/ns, or lajers constituting the wood, occupy the 
iiiterineiiiafe ixirtion of the stem fietween the b.»rk and pith, and ate 
di.stiiiguishablc into two sorts, concentric layers and divergent layers. 
(M 1K5 ) 

1.37* The ronrrntrie lai/eis, whicIi constitute by far the greater part of the 
in.iss of the wood, are vumciently conspicuous for the purpose of exemplifica¬ 
tion on the surface of a horizontal seition of most trunks or hram hes, as on that of the oak and elm. 
Rut though they arc generally deserdied ,is heing coneentiic, they are not always strictly so For they are 
oilen loiiiid to extend more on the one side of the axis of the stem or branch, tlian on the other. Some 
aufliors say the exee.ss is on the north side, lint otliers say it is on the south side. Tlie former account 
for It liy tefluig us it is because tlie north side is shcltcreil from the sun; and the latter by telling us it is 
IxHiauso the south side is sheltered from tlie cold ; and thus from the operation of contrary causes alleging 
tlie same efi'ect, which Ims been also thought to be snllicirnlly striking .iiid iinifomi to serve <is a sort of 
compass, by which file liewilderotl traveller might s,ifely steer his course, even in the recesses of the most 
extensive lorcst Rut I»u Hamel has exiaiseit the futility of this iioticiii, by showing that the excess is 
Boinetimes on the one side of the axis, and sometimes on the other, according to the accidental situation 
of the great roots and tiranelies , a tliick root or liraiich prodiiriiig a pniportionably tliick layer of wood on 
the side ot the stem Irnin whirh it issues. The layers are iiideiHf sometimes more lii iiumlicr on the one 
side tlian on the other, as well as tliiekcr; hut this is the exception, and nut the rule They are thickest, 
however, on the side on which they arc fewest, though not ot the same thickness tliroughnut Du 
H.amel, after counting twenty layers on the one side of the transverse section of (he trunk of an oak, 
found only fourteen on the other, hut the fourteen exeeetUxl the twenty in thicknes.s by one fourth 
part Rut the layers thus discoverable on the horizontal seetioii of the trunk arc not at all of an equal 
consistenee throughout, there iK-iiig an evident dimimitmii in their degree of solidity from the centre, 
where ttiey are hardest, to the eireiimlereiue, wheic they are sotlest The outennost layer, which is the 
soRest of all, is denominated the albuimim, perh.ips from its iH'iiig of a brighter white tiiaii any of the 
other layers, either of wood or bark, by wnirh ehaiaiter, as well as by its softer texture, it is also 
easily distiiiguisluHl. It dot s not acquire its utmost degree of solidity till after a number of years ; hut if 
a tree is barked a year beiiirc it is rut down, then tlie alburnum is converted into.wood in the course of 




th.st year 

I i7"> The dim gent layers, whieh intersect tlie concentric layers in a transverse direction, constitute also 
a consideruhlu proportion of the woexi, as may be seen in a liurizontal swtion of the fir or bircli, or of 
almost any wixxly plant, on the surface of which they present an appearaiiee like that of the radii of a 
circle 

137(1 The strueturc of the concentric layers will lx; found to consist of several smaller and comixiiicnt 
layers, winch are themselves comiKXsiHl of layers smaller still, till at last they are incapable of f,trUicr 
division. The roncentne layers are eomixysixl of longitudinal fibres, generally forming a network ; and 
tlic divergent layers, of jiarallcl threads or fibres of cellular tissue, extending in a transverse dirc>etioD, 
and filling up the interstices of the network. 

1.377 The sirucluiea/thr sleri, in plants that are purely herliarcous, and in the herbaceous parts of woody 
plants, is distinguished by a iiumlxT of notabicand often insulateil fibres imssing longitudinally throughout 
Its whole extent, ns in the stiix* of AspUliuin Filix.mus or iii the leaf-stalk of the alder. Tliese hbres, 
when viewed superficially, apix>ar to be merely ituiivuluals, but when ins|HH-tcd minutely, and under 
the niiiTObcope, they prove to hi' groups or bundles of fibres sinailer ami minuter still, (Irinly cemented 
together, and forming in the aggregate a strong and clastic tliread, but capble of being split into a 
liuintx’r of conqxment fibrv*8, till at last you can divide tlicm no longer. If tlie fibres ot Uie bark are 
sniarated by the destruction of a piirt, the part is again regenerated, and the Mires are again united, 
without leaving lietiiiid them any traces of a wound ; but, if tlic fibres <<f the wood are separated by thq 
destruction of a part, the part is never rogcnerateii, and the fibres are never united. 


SnnsKCT. S. FAemcntary, or Vascular, Organs. 

1378. Fibre, cdlular tissue urilh or without parenchi/ma, and reti ulated membrane are 
the ultiinatc and elementary organs of which the whole niaaa of the plant is composed 

I» 4 
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If it be asked of what arc the elementary organs themselv^composcdr tlie reply i&f they 
are composed^ as it ap)>carK from tite same analysis, of a fine, colourless, and transparent 
membrane, in which tlie eye, aided by the assistance even of the best glasses, can discover 
no traces wJiatever of organisation ; which membrane we must also regard as constituting 
the ultimate and fundamental fabric of the elementary organs themselves, and, by conse¬ 
quence, of tlie whole of the vegetable body. It ^as been asked by some phytologists 
whether or not plants are furnislied witli vessels analogous to tlie blood-vessels of tlie 
animal system. But if it be admitted that plants contain fluids in motion, which cannot 
possibly be denied, it will follow, os an unavoidable consequence, that they are fumishyd 
with vessels conducting or containing such fluids. If the stein of a plant of marigold is 
divided by means of a transverse section, the divided extremities of tlie longitudinal fibres, 
arranged in a circular rgw immediately witliin die bark, will be distinctly perceived, and 
their tubular structure demonstrated by means of the oriflees which diey present, particu¬ 
larly when the stem has begun to wither. Regarding it, therefore, as certain, that plants 
are furnished with longitudinal tubes, as well as with cells or utricles for die purpose of 
conveying or containing their alimentary juices, we proceed to the specific illustration of 
boUi, together widi Uieir peculiarities and appendages. 

1379. The ntriclea the fine and memhranou!! vciseh constituting the . ^ Ihilar tissue of the pith and 
pulp aireadjr described, whether of the plant, flower, or (Vuit. Individually they resemble oblong bladders 
inflated in the middle, as in the case of some plants j or circular or hexagonal ceils, as in the case ot 
others. Collectively they have lieen couii>ared to an assemblage of tlireads of coiitigiic :*« bladders, or 
vesicles, or to the bubbles that arc found on the surface of liquor in a sbite of fermentation. 

1380. 77ie tn^es are the vessels formed by the cavities of the longitudiinil fibres, whether as occurring in 
the stem of herbaceous )»laiits, or lu the foot-stalk of the leaf ami flower, or in tho composition of 
the cortical and ligneous layers, or by longitudinal openings pervading the pulp itself, as in the case of 
the vine. 


1381. The large tahea are dUtmtpdshable hy 
th« superior width nf thediaineter « hich tii«> prvMftit 
vu th« liorizontal S4?ctMjn of the several part& of the 
plant. 

1382. Simjile tubet ( fig 187.) are the largest of all 
large tubes, and arc formed of a thin and entire mem- 
Inrone, without any peri'entilde disruption of ton- 
tinuily. They are futiml cuiefly in the harh, though 
not confined to It, a.'> th«.y arc to Iw met with alM) in 
the alburnum and matured wood, as well n* in the 
fibres of herhaceous pUnt6. 

18H3, P*>nma Inbea iwt.einhle the simple tubes In Uieir 
general oifipect, hot difler fnnii them m beiiig pierctsl 
with wnall holes or |iores, which ore often distributed 
In rcgiitdr nnd parallel t«iws. They aie found in 
raewt Abundance in woody aiul {iarticuliirly in 

wood fliat Is firm and (siinpiict, like that of the oiak ; 
but they do not, like the simple tiil>e«, seem destined 
to contain aut oily or re.ioous juice 

1384. Sjmral iulKMAng tine, traiiapareiit, and thre.'ul- 
like Mibstances occiisiontUl; inurs]Hfn^ with tho 
other tubes of the plant, but distinguidied from tliein 



by being twisted from right to left, or fVnin left to 
right, In the form of a corkscrew. They occur in 
most Abundaiite in herbuieous plants, parlii-ularly 
In aunaticM. 

158^) Fiili spiruf/ ii/kj arctuhiN apparently spiral 
on a slight inf!)>eciion, but which, ii|H>n minute 
exaiiunaiioii, are found to derive tlieii apin'arame 
merel) from their lietiig cut transvrarMfly by parallel 
hssurcs. 

13Sb Mueti ivhti are tubes roinbiiting In one In- 
lUviiluil two or more of Uie foieguing sarii'Ut's 
Mirbel exemplifies them in tlie casi' of the Hhlontus 
uinhk'lUtii^, in winch the ]>orou]) tulies, spiral tuliM, 
and false spiral tul>es, are often to be met with united 
111 one. 

1387. rhe small tuhrs are tulies rnmposed of a mic- 
cesMon of elongateil itlLs united, like those of tlie 
cellular tissue. Individually they may be compared 
lu the stem uf the grasses, which is fonned of Ncver.i) 
internodia, separaled by tmiibsurse di.'Uihragins, nod 
collet lively to a uiiiied aiMnnblage of iiarallel and 
collataral reeds. 


1S88. Pares ate small and minute openings of various shapes and dimensions, that seem to be destined 
to the absorption, transniissioii, or exaltation of fluids. They are distinguishable into perceptible {Hires 
and imperceptible pores. 

daps, according to Mirbcl, are empty, but often regular and symmetrical, s(iaceg formed in the 
interior of the plant by means of a partial disruption of the raeinbraiie constituting the tubes or utricles. 
In the leaves of herbaceous plants the gaps are often interrupted by transverse diaphragms formed ul a 
portion of the cellular tissue which still remains entire, as may be seen in the transparent structure ot the 
leaves of 7'^pba and many other (ilants Transverse gaps are said to be observable also in the bark uf some 
plants, though very rarely. 

ItKKi There are oanaus appenda/'es connected with the elementary organs, such as internal glands, 
iiltemai pubescence, &c : the latter occurs in dissecting the leaf or flowcr.stalk of A'iiphar liitea. 


Chaf. III.' 

Vr^t'/able Cfiennstri/, or Primary Vrinriph-s of Plants. 

1.S91. jIs jilants are not merely organised beings, but beings endauvd with a sjKciea oj' 
life, absorbing nourishment from the soil in which they grow, and assimilating it to their 
own substance by means of the functions and op-rations of their diflerent organs, it is 
plain that no progres.s can lie made in the explication of the phenomena of vegetable life, 
and no distinct conception funned of tlic rationale of vegetation, without some specific 
knowledge of die primary principles of vegctalrles, and of their mutual action upon one 
another. The latter requisite presupposes a competent acquaintance with the elements 
of chemistry ; and the former points out the necessity of a strict and scrupulous analysis 
of the several compound ingredients constituting the fabric of die plant, or contained 
within it. If the object of the experimenter is merely that uf extracting such compniiiid 
ingredients aa may be known to exist in the plant, the neces.sary apparatus is simple, 
and the process e&sy : but if it lie that of ascertaining the^irimary and radical principles 
of which the compound ingredients are diemselvcs composed, the apparatiis is ^cn 
com^icMed, and the process extremely difficult, requiring much time and labour, and 
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much'previous practice in'tmalydcd research. But whatever may be Uie object of 
analysis, or the particular view of tlie experimenter, the processes which he employs are 
either mechanical or chemical. 

1393. The mechanicnl proeeatet are such as arc effected by the agency of mechanical powers, and are 
often indeed the operation of natural causes; hence the origin of gums and other spontaneous exudations. 
But the substances thus obtained do not always flow sufHciently fast to satisfy the wants or necessities of 
man ; and men have consequently contrived to .'ircelcrate the operations of nature by means of artiflclal 
aid in the application of the wimble or axe, widening the passages which the extravasated fluid has 
forced, or opwing up new ones. It more iVcquently happens, however, that the process employed is 
wholly artifleial, and oltogctlicr eflbeted without the ojieratiun of naAiral cauein. When the juices are 
enclosed in vesicles lodged in parts that arc isolated or may easily be isolated, the vesicles may be opened 
by means of rasps or graters, and the juices expressed by tlic hand or by some other lit instrument 
Thus the volatile oil may be obtained that is lodged in the rind of the lemon. When the substance to lie 
extracted lies more deeply concealed in the plant, or in parts which cannot he easily detached ftom the 
rest, it may then become necessary to pound or bruise the whole or a great part of the plant, and to 
subject it, thus inodilied, to the action of the press. In this manner seeds are sometimes treated to 
express their essential oils. If, by the action of bruising or pressing, heterogeneous ingredients have 
been mixed towthcr, they may generally be separati-d with considerable accuracy by means of decant¬ 
ation, when the sutistances held in suspension have been precipitateiL Thus the acid of lemons, 
oranges, gooseberries, and other ftuits, may he obtained in considerable purity, when the mucilage 
that was mixed with them has subsided. 

1;193. The chemical procesaea are such as are effected by the agency of chemical powers, and may be 
reduced to the following: distillation, combustion, tlic action of water, the action of acids and alkalies, 
the action of oils and alcohols, and lastly fermentation. They arc inui h more ^tricate ID their nature 
than tlie mechanical prea'csses, as well as more dillirult in their application, 

13!H. 0/ the proUucIa of uegctable analyaia, .as ulitained by the foregoing processes, some consist of several 
heterogeneous sulistances, and are ccnseiiueiitly compound, .is being capable of farther decomposition ; 
and some consist of one individual substance only, and arc coiisequciitly simjile, as being incapable of 
tUrther decomposition 


Skct. J. Compound Products^ 

1S95. The compound product a of analysis arc ■very numerous in themselves, and much 
diversified in tlieir (qualities, 17iey are gum, sugar, starch, gluten, albumen, iibrine, 
extract, tannin, colouring matter, hitler principle, narcotic principle, acids, oils, wax, 
resins, gum resins, balsams, camphor, ctioutchoiic, cork, woody fibre, sap, projK*r juice, 
charcoal, ashes, alkalies, earths, and metallic oxides. 

ISIXi Gum is an exudation that issues spontaneously from the surface of a variety of plants, in the 
state of a i tear, viscid, and tasteless fluid, that gradually hardens upon being expusisl to the action of 
the atmosphere, ami condenses into a solid mass. It issues copiously from many fruit trees, but esjierially 
from such as produce stuiie-rniit, as plum and cherry trees. Krom plants nr jiarts oi plants containing 
It, but not discharging it by spontaneous exudation, it may be obtained by the process of maceration in 
water. 

1397. The ttseaofgum arc considerable. In all its varieties it is cajuiblc of being useil os an article of 
food, and is highly nutritive, though not very palatable It is also employed in the arts, particularly in 
ralico.j>rinting, in which the printer makes choice of it to give consistence to his colours, and to prevent 
them from spreading Tlie botanist often uses it to fix his speeimens ujion pajK’r, for which purjiose it is 
very well ada|ited. It forms likewise an ingredient in ink j and in medicine it forms the basis of many 
mixtures, in which its influence is seilative and emolIicnL 

1308. Sugar is the produce of the SAccharum olliciirirum The canes or stems of theplant, when ripe, 
are bruiseu between the rollers of a mil), and the expressed juice is collected and put into large boilers, in 
which it is mixed with a small quantity of quicklime, or strong ley of .ashes, to neutralise its acid, and is 
then made to lioil; the .si urn, which gathers on the fop during the process of boiling, being carefully cleared 
away. When the juice has been boiled down to the < onsistence of a syrup, it is drawn otl'aiid allowed to 
cool in vessels which are placed above a cistern, and are perforated with small holes through which the 
impure and liquid iiarl, known hv tlie name of mokisses, escapes ; while tlie remaining part is converted 
into a mass of small and hard gr.tnules ot a brownish or whitish colour, known by the dcsi^ation of raw 
sugar, wliich when iinjiorted into f^urope is furtlicr purified by an additional process, and converteii by 
filtration or i rystallisatioii into what is ealled loaf sugar, refined sugar, or candied sugar. The juice of 
the .I'cer sacchariniiin, or American maple, yields sugar in such coiisideralilc abundance as tu make it an 
otyi-ct with the North American farmer to manufiictiirc it for his own use. A hole is liored in the trunk 
of the vegetating tree early in the spring, for the purpose of extracting the sap; of which a tree of ordi¬ 
nary si*c, that is, of from jwo to three feet in diameter, will yield fVom one hundred and fifty to two 
liiiridrcd pints and upwards, in a good se-asoii The sap, when thus obtained and neutralised by lime, 
deposits, by evaporation, crystals of sugar in the proixrrtion of iiixiut a pound of sugar to forty pints of 
saji. It is not m.iteriiil1y different in its proix-rtics from that of the sugar-cane 'I’lie juice of the gra|K!, 
when rilie, yields also a sugar by eva|xiration and the action of potaslies, which is known by the appel. 
latiuii of the sugar of grapM, and has lately been employed in France as a substitute for colonial sugar, 
tliuugh it 18 not so swi>et or agreeable to the taste. 'lue root of Bi-ta viilghris, or common beet, yields 
also, by boiling and evaporation, a sugar which is distinguished by a peculiar and slightly bitter taste, 
owing perhaps to tlie presence of a bitter extractive matter which has been found to be one of the con¬ 
stituents of the beet Sugar has been cxtractcil from the following vegetables also, or from their produc¬ 
tions : fVom the sap of the birch, sycamore, Iwmboo, niaise, parsiiep, cow-parsiien, American aloe, dulse, 
walnut tree, and cocoa-nut tri*e j irora the fruit of the common arbutus, and otlier sweet.tasted fruits i 
from the rtxitsof the turnip, carrot, and jiarslcy; from the flower of the Euxiiie rhododendron j and from 
the nectary of most other flowers. 

1®9. The uMi/y if augar, as an aliment, is well known ; and it is as much relisheil by many animals 
08 by man. By bees it is sipped from the flowers of plants, under the mollification of nectar, and con¬ 
verted Into honey; and also seems to be relished by many insects, even in its concrete state j as it is also 
by many birds. By man it is now regarded as being altogether indispensable, and though used chiefly to 
give a relish or seasoning to food, is itself highly nutritive. It is also of much utility in inedicino, and 
celebrated for Its anodyne and antiseptic qualities, as well as thought to be peculiarly etncacious in pre¬ 
venting diseases by worms. 

IdOO. Starch. If a quantity of whoatcr flour is made into a p-astc w ith water, and kneaded and 
washed under the action of a jet, till the water runs off colourless, |xirt of it will be fimnd to Ipive bMii 
taken up and to be still held in suwension by the water, which will, by and by, deix»it a sediment that 
may be separated by dcoantatlon. This sodimqnt is starch, which may be obtained also immedl^ly In^ 
the grain Itself, by means of a process well known to the niaimfiicturer, who renders it finally fit ftor the 
maiket by washing and edulcorating it with water, and afterwards drying it by a moderate heat. Starch, 
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when thrown upon red-hot iron, burns with a kind of explosion, andTeuvcs scarcely any residuum behind. 
It has been found, by the analysis of Gay Lussac and Tnenard, to be composed of carbon 43'55; oxygen 
49‘68; hydrogen (177 ; total 100. This result is not very widely difll-rent from that of the analysis ot 
sugar, into winch, it seems, starch may be converted by diminishing tlic proportion of its carbon, and 
increasing that or its oxygen and hydrogen. This change Is exemplified in tlic case of the malting of 
barley, which contains a groat proportion of stitch, and which absorbs during the process a quantity o! 
oxygen, and evolves a quantity of carbonic acid; and accordingly part of it is coiivcrteil Into sugar, 
t‘crna|>s it is exemplified also in the case of the freezing of jwitatocs, which acquire in consequence a sweet 
and sugary taste, and are known to contain a great deal of starcli, whicli may be obtained os follows. Let 
the potatoes be taken and grated down to a pulp, and the pulp placed upon a Ane sieve, ami water made 
to pass through it: the water wjll be found to have carried off with it an inAiiitc number of p.irticle8, 
which it will afterwards de[K>sit in the form of a Anepowder, separable by decantation : which ^wder is 
starch, possessing all the essential pniperties of wheaten stareh. It may be obtained from the pith of 
several species of palms growing in the Moluccas and several other East India islands, by the following 
process : the stem, being Arst cut into pieces of Avc or six feet in length, is split loiigitudinally so as to 
expose the pith, which is now taken out and poundeii, and mixed with cold water, which, alW being 
well stirred up, deposits nt length a sediment that is separated by decantation, and is the starch which 
the pith contained, or the sago of the shops. 

144)1. SfUep U also a species iff starch that is prepared, in the rountrics of the East, from the root of the 
O'rchis miirio, mascula, bitblia, and pyramidkiis; and, in the Isle of Portland, from the .4*rum maculiktum 
So also IS cassava, which is prepareii from the rmit of Jintpha Miinihot, a native of America, the 
expressed juice of which is a deadly poison used hy the Indians to poison their arrows: but tlic sediment 
which It deposits is a stareh that is maiiufaetured into bread, retaining nothing of the deleterious pro. 
perty of the juice. iSo also is sowans, whicIi is preiiarcd from tlic busk of oats, as obtained in the proi'css 
of grintiing. 

nos Starch map be Airoctedfnm a number of plants ; a.s .4'rctium L£ppa, A tropn Bellaiidnna, Pol^go- 
num bistoita, iTrjbnia alba, C.'.lchicum aiitumnale, Spirai'a Filipfiidtila, ffaniinculus liullibsus, Scroplui- 
Uria nodbsa, A'ambbeus A''bulus and nigra, f/rchis mbrio and miiscula, Iinperatu Ostrutliium, 
ifyosc^ainus nlger, Aumex otistusifulius, acutus, and aqiiiitirus, W'rum maculktum, /'ns Pseu.Mcurus and 
fietidissima, (Probus tuherbsus, and AUnium Biilbucfist.inum. It is luiind also in tile following seeds , 
wheat, Ixirley, oats, rice, maize, millet seed, chestnut, liorseihestnut, peas, beans, and acorns 

Hu.). Starch IS an extremely nutntn'e substance, niiil li.rms one of tlie principal ingrtxlients in almost all 
articles of vegetable tuod used by man or by the inferior aninials. The latter feed upon it in the 
state in which nature presents It; but man prepares and purifies it so as to render it pleasing to Ins tiste, 
and uses it under the various imxlilications of bre.td, p.istry, ami cunlectionary. its utility is also consider, 
able in medicine and in the arts ; in the preparation nl anodyne and strengthening medicaments , in 
the composition ol cements, in the clearing and stiitbniiig ul linen; and in the manufacture ot hair- 
powder 

1401 Gluten is that part of the paste formed from tlic Hour of wiieat, which remains unaffcctial by the 
water, after all the starch contained m it has been w.ishcd off it is a tough and elastic substance, ol a 
dull white colour, without taste, but ot a very |k'( uli.ir smell It is soluble in the acitls and alkalies, but 
insoluble in water and in .ilcohuL Oluteii has tH*en detcitod, under one nKHlilicatioii or other, m a very 
considerable number of vegetables or vegetable substances, as well as in the Hour ol wheat 

14<X5 Gluten is one qf the most impoi taut qf all venetahle substances, as iM'ing the principle that renders 
the Hour ot wheat so At for I'urnniig bread, by its wciisiuning the |i.iiiary lernientatiuii, amt making the 
bread light and porou.s. It is used also as a cement, ami is c.ipabic ut being used as a varnish and a ground 
for paint. 

1404!, Albumen, winch is a thuk, glairy, and tasteless Aiiid, resembling the white of an unboiled egg, is 
a sulistam-e that has been but lately prutetl to exist in the vegetable kingdom Its existeiuo was hrst 
announceil by I'uun ruv, and tinall) demonstrated by the cxperiiiients of Vauquelin on the drietl juice of 
the pajxiw tree. It is nearly relafetl In aniin.il gluten. 

144j7. Fibrtue is a |H?<•ullar^ubstam•e which chemists extr.ict from the blood and muscles of animals. This 
substance constitutes the tihrous parts of the muscles, and resembles gluten in its appearance and elasti- 
city. A substance possessing the same pnqierties has been detected by Vau(|uelni in the juice ol the 
papaw tree, which is catleii vegetable Abritie 

I MIS Extract When vegetable substances are marerated in water, a ronsiderable inirtion of them is 
dis.><ilved ; and if the water is again cvaporatisl, the substance held in solution may he ulitamed in a se(ia. 
rate state. This suhstanee is deiiominuted extract. Rut it is evident that extract (hns obtained will not 
be precisely the same principle in every diAi-reiit pl.iiit, but will vary in its char.ictcr according to the 
s|iccics producing it, or the soil in which the plant has grown, or some otlier aceideiital cause Its ills- 
tinguishing properties are the following: — It is soluble in water a.s it is obtainetl from the vegetable, but 
b<>comes afterwards iiisululilc in consequence of the absorption ot oxygen from the iitmo-sphere It is sohi. 
ble III alcohol: and it unites with alkalies, and forms coinjMiumls whieh are soluble in water When 
distilled It yields an acid Auiil iinpregnatixl with ammonia, and seems to be roiriposixl prinripally*or hydro, 
gen, oxygen, carbon, and a little nitrogen. Extract, or the cxtr.iclivp principle, is louiid in a greater 
or less proportion in almost all plants whatever, and is very generally .m ingrixlient of the sap .iiid liark, 
particularly in barks of an astringent taste ; but still it is not exai tly the same in all inihviiliial plants, 
even when separated as much as jxissiblc from extrantvius substances It may therctore be regarded us 
constituting several s|iccies, of which the toUowing are the most remarkable: >- 


ItOO. Extraet qf eatrehu. This extract U f.M.iinc<l fnim an 
mfiision of the wfaxt or powder of catechu In roll! water Its 
colour Is pale brown, aoA its csste slightly astncigenl It is 
prerinitalrsl born Its sciluOon Its nitrate if lead, and sields hy 
disoiratJon carlMiilc and cai'iunued hydrogen gas, leaving a 
porcHia charcoal. 

1410. Bxtr'iH qf trnna. Thit ertrael Is ohtainixl from an In- 
bialon nf the dried leaves cef r dsala S/nnii in alcsdcnl T he cu- 
lour of the iiifualan is tmiwnlsh, the taste shghtiy hitter, -end 
the swell aroiuatir. It Is precipitated from Us soluuun Ity the 
muriatic auctoxy muriatic aclcbt ; and, when thrown on burning 
riM'a, r.msumiswith a thick smoke and aromatic odour, leariog 
behind a spongy charcoal. 


nil. rjlj rt ./.cViiytfi Thisevtrart was obtamed by 
Fcaircrcnr, b> t'%a|s.r.iting . nrtion of Ibe b.irk of die iiuln- 
|uiiin of St. IJciiiiingci In ter, and again dioolrlng ft in 
ilfohol, will. Ii illy de(vcsiled by tnra|Nir(ititm tlie cH.a.uliar 
escracoisr ii is iieueub’e in cold waler, but very solub'e In 
binling waler; its co^air I, brown, and Its taste biller, Jt la 
iwec Ipilat. d fro.n Its so uilon by *ime wgify. In the form of a 
red powclrr, and when dry h la black RM brittle, bieaklng 
with a |H,lishcst frai uir*. 

Hl'Z, hrlrntlpj nuffrvu. This extract U olsalncd In great 
abimibii e from the suminiK if the pistils of Crocus satlviu, 
which are almost wholly to uhle In water. 


141*5. Extracts mere Jot merty much employed in medicine; though their efficacy seems to have been 
overrated. Rut a circutiutaiiceof murh more importaiirc to society is that ol their utility in tlie art of 
dyeing. By tar the greater port of colours used in dyeing arc obtained from vegetable extrarts, which 
have a strong affinity to the Abres of cotton nr linen, with wiiicli they enter into a combination that is 
rendered still stronger by tlie intcrvcntlo!i of mordants. 

1414, CoUmring matter. The beauty and variety of the colouring of vegetables, chemists have ascrilieii to 
the inoili Anions of a peculiar aubstanec which tlioy denominate the colouring principle, ami which they 
have acmi^ngiy endeavoured to isolate and extract; Arst, by means of maceration or btdling in water, 
ami the^bf pTccipiUting it from its solution. The chemieu properties of colouring matter seem to lie as 
yet but unperfectly known, though tJiey have been considerably ^urklaUHl by the investigations of 
BcrttioI1et,4rbsptaf, and others. Its affinities to oxygen, alkalies, earths, metmlic 0x1111X1, and cloths 
fabrintt^ of animal or vegetable suljstaoces, such as w<k>I or Aax, seem to tic amnng its most striking 
rharaeteristics. But its affinity to animal substances is stronger than its affinity to vegetable substances; 
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and henc« wool and silk aMume a Deeper djrc, and retain it longer, than cotton or linen. Colouring 
matter exhiliita a great variety of tints, as it occurs in different apecles of ^anta $ and as it combines 
with oxygen, which it absorbs ftoin the atmosphere, it assumes a deeper shade ; but it loses at the same 
time a iwrtion of its hydrogen, and becomes insoluble in water; and thus It indicates its relation to ex. 
tract, Fourcroy reduced colours to the four following sorts •. extractive colours, oxygenated colours, carbo¬ 
nated colours, and hydrogenated colours; the first being soluble in water, and requiring the aid of saline or 
metallic mordants to fix them upon cloth; the second being insoluble in water, as altered by the absorp. 
tion of oxygon, and requiring no mordant to flJt them upon cloth; the third conUlning In their compo¬ 
sition a great proportion of carbon, but soluble in alkalies; and the fourtli containing a great proportion 
of resin, hut soluble in oils and alcohol. But the simplest mode of arrangement is that by which llie difl 
ferent species of colouring matter arc classed according to their effect in the art of dyeing. The principal 
and (undamcntal colours in tins art are the blue, the red, the yellow, and the brown. 

Ml.S. r*« finril nfiill ir^elaUc Uttn is that wtilch is known hy Ini the action of the V'nosnlieni. The blue colour of ImUin, 
the name of lndl|n>. It is the produce of tlicIndigdlerallnclScia therefuns is owing to its combination with ox>gen. 
hiH., a shrub which b rultieated in Mexico and the Bast '416, TSe pWacipnl ml coioun are such as are found to exist 
Judies for the sake of the dye it aftbrdH. The plant reaches In the root, stem, or flower, of the tlve following plants. fliiMa 
maturity In about six months, when its leares are gaiiierud tiu<.t6rum,ltwrS/latinctiiTia,Iaican6raparvlla,CiiWAawMtinc- 
and immersed in sesseis filled with water till fermentation thrlus, t:flcsalp/nia ertsta, and Hmmabtxylon cain|iochlkitum. 
takes place. The water Uien iK-cmnes opaque and green, ex- H17. Yrlli/rr, which is a (olunr ofsery frequent occurrence 
haling an odour like that of volatile alkali, aud erolring hubbies am ing vegetables, and the most permanent among flowers, b 
of cafliontr acid gas. When the fermenbadon has been con- exiracted for ihe jnjriiDse of dyeing, from a variety of plants. 
Unued long enougli, the liquid is decanted and nut into other It It eatracted from the fietida hntdola I,in., by the decoction 
vessels, where 11 is agitated Ull blue flakes bepn to appear. of lb dried stems. The colouring matter is precipitated by 
Water Is now jioured In. and flakes arc precipitated iii the means of alum, and is much usm In iltelng wool, silk, and 
form of a blue iiowdery sedlmeni, whidi b oiilalned by de- cotton. It b also obtained trom Ihe ilims tinct&ria, llrj-a 
caiiution ; and which, afltr being iiiude up into sniall lumps Orethma or arnona, Serrdiula tlncilirla, 6en(sM tlncilina, 
and drietl in tlie shade. Is llte indigo of tile sliops. It b insolu- /thus fVitiiius, Uliainrins infcctbrnis, and quercus tlnrcbna, 
ble in water, thougli sligliil^ Milulile in alcohol j hut lb true or quercitron, the bark of which las alfords a nch and im- 
hoivent is Huipburic acid, with which it forms a fine blue dye, manent yellow at piescnt much in use. 

known by the name of liquid blue. It adbrds by distillation 141H. rAvboicanifcairmgwici/ltfrcirivgcfrfftirrbvery abundant, 

1 arbunic add gas, water, anniionla, some oily and acid mat- pariliulariy in a.iTingcnt pUnb. It is obtained ftnm the root 
ter, and much charcoal; whence lb constituent principles of the walnut trea-, and mid nf the walnut, and also from the 
are most iirobably carbon, hydrogen, osygen, and niirci^n- suinaih and alder, but chiefly from nut-galls, which are ex- 
Indigo may be prCHiired also from several other planb beslcies crescences fcirinisl u|Kin the leaves of .a species of qudreus, 
Jiicligdfcra tinrtbriu, and particularly froin /skies tlnctona or Indigenoi.i. to thesimthof Buni;ie,in coii-otiuistf ecif ineiumc- 
woad, a plant tndigenims to iltllatn, anti thmight to las liie ture of mseeb. The be-.t in quality are bniught Iroin the 
pKlnt witli the juice of which the ancient Uriltnu stained tlieir Levant. They are sharp and Inner to the taste, and extremely 
nuked luiiLles, to make them look terrible to their enemies. If astringent, and soluble in water by det oi ttoit when ground or 
tills plant Is digested in alcohol, and the solution evaporated, gratcil to ,i ]iowder. The deiortloii strikes, witli tbesofution 
while crysialliiie grams, somewhat resembling start It, will be of iron, .1 deep black, that forms the basis cf ink, .ind of most 
left behind; which grains are Indigo, becoming griuiually bine dark colouni tcsetl in dieing cloths. 

141!s Tannin. If a quantity of ixyuridcti nut-gaila, or briiiged seeds of the f;ra)ie, is taken and dissolved 
111 cold water, and the solution evaporated to dry ness, there will lie letl behind a brittle and yellowisli sub¬ 
stance of a highly astringent taste, which substance ts tannin, ortlie tanning priiicinle. It is soluble both 
in water and alrohol, but insoluble in ether. Witli the salts of iron it stnxtis a blark ; and ishen a so¬ 
lution of gelatine is mixed with an aqueous solution of tannin, the tannin and gelatine fall down in eem- 
biiiation, and form an insoluble prcripitate. When tannin is sulijecteil to tile pr(h'e.ss of ilistillation, it 
yields charcoal, carbonic arid, and inflainmable gases, with a minute quantity of volatile alkali, and seems 
arecirilingly to consist of the same elements with extract, from which, however, it is distinguished by the 
peruliar projK'rty of its action upon gelatine I'aiiiiiii may bo obtaiiii<d from a great variety of other vege- 
tiblrs also, as well as those already eiiumeratid, lull clnefly from their bark , and of barks, rhiefly from 
those that are astringent to the taste. 'J'he lollou iiig t.ible exhibits a general view of the relative value 
Ilf diil'ereiit species ot li^rk, as ascertained by Sir Humphry Davy. It gives the average ubtainctl trom 
4S(> Ills of the entire bark of a middle-sized free of the different s|HX‘ie8, t.iken in the spring, when the 
quantity of tannin is the largest. — 


Oak _ • - . Bec( !i 

S}»Ani«li rhe^tnnt 
lotu'ester wiliuw (l.irp*) - 
Kim .... 

4'timmonvkiilow (ltirgi<) 

Ash - ... 


)tlirkthom - 16 

I OAk 

Jiiiu*r nnd of oflk bark 

<Mk (.lit m autumn 

Lan h t ut In autumn 


Tannin isvf the vertf first tHihtt/ in tf$ apnlicnthnlovirdtcineandthcaTts: bcinj? regarded bjp 
chemists as the general princiiile of astr'iiigeney I'hc medical virtues of IVruv laii bark, so celebrat«>d as 
a fidirifuge and antiseptic, are supposed to depend upon the quantity and quality of its taninii In consc. 
quence of its peculiar property of forming an insoluble comiKnind with gi'latiiie, Ihe hides of animals are 
convert wl into leather, by the imjiortaiit art of tanning. The liark of the oak tree, winch contains tannin 
in great abumlance, is that whicli is most generally usi-d by the tanner. The hides to be tanncil arc pre- 
jxired for the process by steeping them in lime water, and scraping off the hair and cuticle They are then 
soakcii, first in weaker anil afterwards in stronger infiision.< of the liark, till at last they are oomuletely im. 
piegiiated, This process requires a |)erio<l of Ironi ten to eighteen months, if the hides are thick ; and 
four or five pounds of liark are necessary on an average to form one pound of leather. 

l+Il. /Utter principle. The taste ol many vegetables, such as those oniployrsl in medicine, is extremely 
hitter The quassia of the shops, the roots of the common gentian, the hark and wood of common broom, 
the calyx .and floral leaves of the hop, and the loaves and flowers of thamomile, may be quoted as ex. 
amples This bitter ta«te h.x8 lieeii thought to be owing to the presence ol a jieculiar substance, diflbrent 
from every other vegetable substance, and lias Ix’en oislinguishisl hv the name of the bitter principle. 
When water has been digested for some time over quassia, its colour become* yellow, and its taste in- 
tensely bitter; .mil if it i« evaixirattxl to dryness, it leaves behind a suhstancv' of a brownish yellow, with 
a slight decree of ,(;(ans)iareiicy, that continues for a fiine ductile, hut liocoraes afterwards brittle. This 
substance Dr. Thrmipson reganis as the bitter principle in a state of |iurity It is soluble in vyater and in 
alcohol; blit the sohitinii is not much aflf’ecteil by re-agents Nitrate of silver and acetate of lead are the 
only two that occasion a precipitate. The bitter principle is of great imporLinec, not only in the practice 
of medicine, but .also in the art of brewing; its iiifliieiiep being that of cneckiiig fermentation, preserving 
the fermented liquor, and when the bitter of the hop is usevi, eomniiinicating a peculiar and agreeable 
flavour. The bitter principle appears to consist principally of lairbuii, hydrogen, and oxygen, with a little 
nitrogen 

Hua Kareotic principle. There is a species of mHical prejiarations known by the name of narcotics, 
which have the prom>rty of inducing sleep; and. If administered in large doses, of oerasionnig death. 
They arc obtained Irnm the milky and proper juices of some vegctiibles, and fVom the iiiiusion of the 
leaves or stem of others, nil which have been supposeil to nnitain In their eomptwiUoii some common in. 
gredient, which rhomists have agreed to dcsigiiate by the name of the narcotic principle. It exist* In 
great abundance In opium, which i» the concrete juice of Paphver somniferum var Alburn, or the white 
poppy, from which it is obtained pure, In the Ibm of white crystals. It is soluble in boiling water and in 
alcohol, as Well as In all acid menstruaj and lt*hpj>ear» that the action of opium on the animal subject 
depends on this principle, When diatMcd It emits white vapours, which arc condensed into a jelhiw ouj 
some water and e.irboilate of ammonia pass Into a receiver; and ut last carbonic arid gas, ammonia, and 
carbiirettcd hydrogen arc disengaged, and a bulky charcoal left behind. Many other vegetable substances 
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oeddesopiuni posMM narcotic quaUties though they have not yet been ftilnutoly analysed. The following are 


or aeauiy iiigfitsiiaue^ aim iiiuoeu uio wiiviv piaui; tuv luavw ui i^iguani puiruure«. u« lUAgivw; «iiau 
lastly, the tbUowing plants, //yosc^amus n\ger, Chnium niaculhtum, Dathro iS6amdfif«M, and Ledum 
paUistre, with many others belonging to thcLtnnean natural order of Lhridie. 

1423. Acids arc a class of substances that may ) 2 C distinguished by their exciting on the palate 

the sensation of sourness. They exist not only in the animal and inlner^. but also in the vegetable, 
kingdom; and such of them as are peculiar to vegetables have been denominated ve^table acida Of 
acios peculiar to vegetables chemists enumerate the following: the oxalic, acetic, citric, mahe, gallic, 
tartaric, bensoic, and prussic, which exist ready formed in the juices or organs or the plant, and are 
accordingly denominated native acids ; together with the mucous, pyromucous, pyrotartarous, pyrolignous, 
camphoric, and suberic, which do not exist ready formed in the plant, and are hence denominated artiA- 
dcial acids. They are consequently not within the scope of the object of the present work. 


Oxalic acid. Ifthe^xvreiisSilJttirAf dw(/sAlhAc!«ao< 
•^U is 1«!A to evaporate slowfj, It deposits siiiaU K.ry<alh of s 
yellowish colour and saltish t4ste, which aro known by (he 
name of (he acidulum of ^rreh (hat is, a luUt with ot 
acid, frmn wlUch the acid inav be obtained pure by processes 
well known to the chemkl. It is not used In metliclne or 
the aria, etcept in Its state of ac'duluin, in which it is em' 
ployed to make a sort of lemonade, and to dlsohaiwe stains of 
Ink. It lias been found al'.o in O'xalis comkmlata, Pelar^nium 
gctduni. In the several •$))i*cles of Auniex, and in the pubev 
cence or Clcer anetinum. 

14V5. Acetic aciJ* Thej|c<etic acid, or vinegar, which is ge¬ 
nerally manufactured from wmc in a certain stage of fennent- 
atioDj has been found nMdy formed in'the ^ap of several 
trees, as anaty^ by Vamtuelin ; and niso in the acid juice 
of the Clcer ArieOnum, of uhhh li furius a constituent part. 
It was obtained by hcheele from tite Mp of the >V 

I and h consequenilv to l>e reganted iis a native vegetable 
ACKi. It is (bwlnguuheu from other viffctable acids by its 
fiwmlng soluble salts with the alk dies and earths. 

1426. Cttncarlt/. Citnc acid intheai'lil which exists In the |uU'e 
of lemon. Its U&to is veiy sour in a state of purity, but cx- 
rcedingty pleasant when diluuvl with w %ter Ky a red heat it 
yields cammlc acid gas and carlionated hvdmgen ga«, and is 
reduced to a charcoaf: nitric arid convene' it into oxalic and 
odd, and with litne It fonus a salt Liisolubit* in water. 
It has been found uumiacd nlth other acids In Ihefullnwing 
vegetable substances in the juice of oranges and leinoni, and 
In the berries of Oxyrdccus p ihUiris, Kaccfnium This Ido'^n, 
Cdnuui 1*^11113, i^oUiaum DuJeamkra, and Rbaa canina It has 
been found also in many other truits, mixed w 1th other acids. 

1427- Main. actiL Mailc acid is found chiefly in Uic juice of 
unripe apple^ whence it derives Its name, but it Is found also 
In Uiejaiceiif bariierrics, atderbenics, gooseberries, plums, and 
commim house-leek. 

142K. Gaihc aod> (Tallic arid, as ll it obtained in the greatest 
abundance, so it derives its name, from the nut-gall, Ironi 
which It maybe extracted by exposing a quantity of tlii.* powder 
of nut-galia to a moderate heat in a glass retort, when the acid 
will aublime and form cry»Uiis of an ortalieslml figure Jft 
taste is austere and astnngent. It atrongty reddens vti^table 


blucH* It la soluble both In water and alcohol: and is dUtln* 
giddied hy its property of Coiiniiuni(.aiiiig to solutions of Iron 
a diw}! pnri>le colour. When cxposeil to a gentle heat it sub- 
lltnea without aiteratfon, hut a strong heat decom)H»et It. 
Nitric arid c<mverts It into tho malic arm oxaUc acids. It In of 
great uUUiy in tlie art of dyeing, mid tunns the basis of ail 
iiinck colours, and of colours with a dork ground. It forms hUo 
the basis of Ink , and cheini^ts use It as a tost to detect tl.e 
prc^^encc of iron. 

14211. Tttriartc ocu!. If Wine is kept for a length of time in a 
cask or other close ve^l, a sediment is precipitated which 
sdhere\ to the sides oi b,/i*.>(n, and forms a crust known by the 
name of tartar, which N a conihln,Uiun of potMs and a pecu¬ 
liar acid In excess. The cotnpoiynd m tiitrateof itotass, and 
the ai’id, in lU state of punte, is the lariaric a«*id. It is cha¬ 
racterised by I Li property of (orimng wiU ihiUisv n salt tliat 
i', soluble with dilriculty. It ha<i been fouful in the following 
leoctAble Hubstances also in the pulp of t nnariiids, in the 
]uice of the ffraiw, and inullicrrics, sorrel, and stimach, and 
the roots of Agropyrum r4|>ens and l.edntodon TarHxaLum. it 
is not much used except among ehenusts; but tiie tartrate, 
from which it U usually obtained, is well known for its medical 
virtues under the name of cream of tartar. 

11^1. itentutLacul* From thoMirax ttciizMn tliereextides a re¬ 
sinous substance, known in the shops by the name of hcncoin. 
Olid In wtiicli the lieu/olc acid is contained. It it distinguished 
from the other ochLs by lu aromatic odour and extreme volati¬ 
lity. ]( has been obtained also from the iNdsams of t<rtu and 
itorax; and It used in ph.'krmacy, in the preparailtm of boluset 
and electuortee. 

1131 Prustn. amt. The prussic arid it inmerally closscsd 
among the animal acids, Wause it U ubtRini^ tn tlie greaUsii 
ahunuaTKe fr«>in animal sul)»tanccs. Jlut it has been proved 
to exl'.l in vi'g<>tahle MibHtanoea alto, and il is nriK'imM by dis¬ 
tilling laurcneaves, or tlie kiTueU of the peach and clierry, or 
hitt«r almonds- When pure, il exists in the fr>rm of culourtesa 
fluid, with an odour rewmhling that of pc.'irh tree hlo-aoiniu It 
does not nvlden vegetable hhies; hut it is charat terlsed by ila 
provtciiy of forming a bluish-gieen prr.( ipifoUs wlien it h 
|H>ured,'with a little alkali added to it, imo solutions coutaining 


1432. AH vegetadlc aetdx contain carbon^ oxygen^ and hydrogen^ in one proportion or other; and the 
prussic acid contains also a portion of nitrogen. The gallic acid contains mure of carbon than any other 
vegetable acid, and the oxalic more of oxygon. 

I4.‘1S. Vegetable oils arc of two kinds, tlie fixed and the volatile. The former are nut 
suddenly afiected by the application of heat; the latter are very inflammable. 


143*. Fixed &•&. Fixed oils are but seldom found, except in the sectls of plants, and rhiefly in such as 
are dicotyledonous. They are found also, though rarely, in the pulp of flesliy fruits, as in that of the olive, 
which yields the most abundant and valuable species of all fixe<l oils But dirntrledonuus seeds, which 
contain oil, contain also at the same time a quantity of murilagc and fccula, and form, when bruised in 
water, a mild and milky fluid, known by the name of emulsion, and on this account they arc sometimes 
denominated emulsive seeils Some seeds yfcld their oil merely by means of pressure, though it is often 
necessary to reduce them first of all to a sort of pulp, by means of poundinK tlieni in a mortar: others 
require to be expoaed to the action of heat (which is ajiplicd to them by ine.ins of pressun* between warm 
plates of tin,) or of tho vaiiour of Ixnlitig water, or of roasting, before they are subjittwl to the press Fixctl 
oil, when pure, is generally a thick and viscous fluid, of a mild or insipid taste, and without smell; but It 
is never entirely without some eolour, wliich is for the most part green or yellow. Us s)iecilic gravity Is 
to water as 9 Krl or 1 (XX). It is insoluble in water; it is decom[>nscd in tho acids, but with tlic alkalies it 
forms soap. When exposed to the atmosphere it becomes Inspissated and op.7que, and assumes a white 
cedour and a resemblance to fab 'Jins i.s in consequence of the atwori'tion of oxygen; but owing to the 
appearance oi a quantity of water in oil that is exposed to the action of the air, it has been thouglit that 
the oxygen absorbed by it is not yet uerliaps assimilated to its sulMtanre, When ex)Kised tn cold it con. 
seals and crystallises, or assumes a solid and granular form; but not till the thermometer has indicated a 
degree considerably below the freezing |>oint When exposed to the action of heat it^^not volatilised till 
U begins to boil, which is at 600° of Fahrenheit. By distillation it is converted into liiter, carbonic acid, 
and larburcttcd hydrogen gas, and rharcoal; the product of its combustKin is nearly the same) and hciire 
it is a compound of carbon, oxygen, and hydrogen. Flr<xt oils are generally divided into two sorts, fat 
oils and drying oils. 'I'hc former arc readily inspissated by the action of the air, and converted into a sort 
of fat The latter arc capable of being dried by tho action of the air, and converted into a firm and trans¬ 
parent substance. 

1435. TTie prina'pal spreiet of Jot oils aro the following: — 


1436. Ofrw lAt, which U r»xpTrxL«f><1 front the puljiy of (he 
n^ef The fruit Iv Anri hroken in a miUg and 

IvdtMKril th M aort m pA>ric. It U then cuhjerted to (he action of 
tha rilf, which fei now fwnllv ieporiited, awlrnii on the 
tow Ibh watifr In thri vcmcI beneath. Il k momifoctitred 
In ftanee aiai in IteJjr, and k much uiwd tbrouKbout 
Aftm tapMd at botter, and to give a afammlng to foMl. 

14^ ok fr o l m on t te , wtiteh k extrarteil from tlie friiK of the 
Jimpghnkm oomnibok or conunen almond. The olmmidi ore 
diR««0^bbedorahfiak in «c<Mvae bog or tad^ tp lepanite a 
M llig goiriBcr which cevem choir epidemik. They ore chm 


poiindetl In rtorterx of marble Into a paste, which k afrerwards 
■ubjected to tlie action of tlm jnrew | and the oil k now ob- 
talnrd AX In the oUve. 

143H. ffi'iprsfftltri/, which kextracted from the HrriMlca Shfnn 
and cam|>^tilK. It k Icm Axed and ua» llolile to loinome ran¬ 
cid than the two pncodlngi and la monufacuired cbJeflv la 
Fianikrf. 

14i9. OU which k ofttmeted from the AniJI of the 

Jforfogo ptervnmrtirirma# common In Knipt Afid Africa. It k apt 
to berome rondldt but If k without odMuriOiid k on IhU ac¬ 
count much used In perfumery. 


1440. The principai Mpecies qf drying oU$ arc lliisccd oil, nut oil, poniy oil, and hcmiwecd oil 
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1441. Limeed oil Is obtslned from the seediiciif f[nx» which ere 
cenemJly roented before they MW subjected to any other proocMtf 
nr tlie pu^iow uf drying up Hitir mucUage and sevvailng 
more oii. 

144%. HftU oil Is extracted from the fruit of Cdiylus dvellXna, 
or Jdglans r^ia. The kernel ts dntt slightly roasted* and the 
oU then expressed. It is used in paintings of a ooxner sort ( 
and also In the seasoning of fond* by many of the intLU>it«nts 
the middle d^mrtmenU of France j but it is apt to become 
rancid. 9 


1449. PtfpM oit Is eytncted from the seeds of r^rer somnf- 
femiB* whJ^ It euitlvated in France and HoUand for tlds pur¬ 
pose. It is clear md transparent* and (bias readily { and when- 
pure h Is without taste or odour* It U used tm uie same pur¬ 
poses as tlie <div# oU* for Which It is' often told* and pcmetma 
nothiwof Che narcotic propmUes of Um poppy. ■ 

144C AmpMwi dl la extracted from the sued of the hemp. 
It has a haxsh and disagreedpte tafitefflmiia.uiad by palnttfs in 
this cteintzy# and my extenslrety for food iii Kutda. 


IMS. VttlatUe oUt. Volatile oil., which are known alH> by the name of essential oils, are of very common 
occurrence in the vegetable fcinMom, and arc found in almost all the difibreut organs of the plant They 
are found in many roots, to which they cominuiiicate a fra^ant ami aromatic odour, with a taste somewhat 
acrid. The roots of Corvisartio HtAhmum, frenfsta canaribn8i8,and various other plants, contain essential 
oils. They are found also in the bark of Clnnumbmum v6rum, of Z.ahrus ‘iattttfrtis, and of f'lnus; and in 
the leaves of labiate plants, such as mint, rosemary, maijoram; of the oiloiousUmbellifene, such as chervil, 
fennel, angelica ; and uf plants which compound flowers, such as wormwood. They are found also in the 
flower itself, as in the flowers uf chamomile, and the rose; in the frlBl; as in that of pepiier and ginger; 
and in the external integuments of many seeds, but never in the cotyledon. They are extracted by means 
of expression or distillation, and are extremely numcro«s; and perhaps every puiiit possessing a peculiar 
odour possesses also a peculiar and volatile olL 'Hie aroin., of plants, therefore, or the substance from which 
they derive their odour, and which is comisable only to the sense of smell, is ]ieihaps merely the more 
volatile and cvaporable part of their volatile oil, disengaging Itself from its combinations. Volatile oils 
are characlerise<l by their strong and aromatic odour, and rather acrid taste. They are soluble in alcohol, 
but arc not readily converted into soa|is by alkalies. They are very inflammable, and are volatilised by a 
gentle heat. Like flxed oils, their specific gravity is generally less than that of water, on the surface of 
which they will floate though in some cases it is found to be greater than that obwater, in which they 
consequently sink. They arc much in request on account of their agreeable taste and odour, and are pre. 
pared and sold by ajiuthccaries and perfumers, under the name of distiUetl waters or essences; as weU as 
employed also in the manufacture of varnishes and pigments. 

1446. Wat. On the upper surface of the leaves of many trees there may often be observed a sort of var- 
nish, which, when seiorated by certuni chemical processes, is found to possess all the properties of bees’ 
wax, and is consequently a vegetable wax. It exudes, however, ft-om several other parts of the plant 
besides the leaf, and assumes a more waxy and roncrete form, as tVom the catkins of the pojilar, the alder, 
and the fir, ftom the fruit o) the .l/yrlca cerifera and .Stillingm sebifera; but particularly from the anthers 
of the flowers, ftom which it is proliable that the Imes extrart it unaltered. It was the opinion of Reaumur, 
however, that the {lolleii undergoes a digestive process in the stomach of the bee before it is converted into 
wax, thougli a late writer on the subject endeavours to prove that the wax is elaborated flrom the honey 
extrarted by tbc bee, and not ftrom the ]wlleii. It is found also in the interior of many seeds, ftora which 
it IS extracted, by means of ixmiiding tliera and boiling them in water The wax is melted and swims on 
the top. Wax, when pure, is of a whitisii colour, but without taste and without smell. The smell of 
biles' wax is indeed somewhat aromatic, and its colour yellow; but this is evidently owin^ to some foreign 
siilMtnnce with which it is mixed; because it loses its smell and colour by means of bleaching, and becomes 
perfectly white 'I'liis is done merely by drawing it nut into thin strijics, and exposing it tor smnp time to 
tlie atmosphere. Bleaehed wax is not afleeted by the air Its specific gravity is Olkkii). It is insoluble in 
water and in alcohol. It combines with the flxed oils, and forms with them a composition known by the 
name of cerate. It combines also with tlie fixed alkalies, and forms with them a compound possessing 
tlie properties of common soap The acids have but little action on it, and for this reason it is useful as a 
lute to confine them, nr to prevent them Irom injuring cork. When heat is applied to wax it becomes 
soft, and melts at the temperature of 141?^ if unbleached, and of 155° if bleached, ilitoa colourless and trans. 
parent fluid, which, as the tein|>erature diminishes, concretes again and resumes its former appearance 
At a higher temperature it boils and evaporates, and the vaiwiur maybe set on lire by the application of red 
heat, hence its utility in making candles, and hemee an explication of the singular phenomenon ob. 
servalile in the Dictainnus l''raxiiu'lla. 'I'his plant is fragrant, and the odour which it difftiscs around forms 
a partial and temporary atiiUMiiliere, which is inflammable; for if a lighted candle or other ignited body 
is brought near to the plant, especially in the time of drought, its atmosphere immediately takes fire. 
This pliciiomeiioii was first ob^rved by tlie daughter of the celebrated Linnwus, and is explained by sup. 
posing the partial and teiiqiorary atmosphere to contain a proportion of wax exuded ftrora the plant, and 
afterwards reduced to vajKiur liy the action uf the sun. The result ut its combustion in oxygen gas was, 
according to Lavoisier, (arbnnic acid and water, in such proportion as to lead him to conclude that 100 
parts of wax arc com|iosed of 82 28 of carbon and 1773 of nyurogen ; but, owing to tlic little action of 
acids upon it, there seems reason to believe that it contains also oxygen as an ingredient 

1447. fi'cue potifstes all the essential properties of ajlzcil oil; and fixed oils have the property of becom¬ 
ing cuiicjctc, ami of assuming a waxy appearance when Inngexposed to the air, iii consequence, as it seems, 
of the alworpuoii of oxygen. Wax tlierefure may be considers as a flxed oil rendered concrete, perti.-ips 
by the absorption of oxygen during tlie progress of vegetation. But it tins theory is just, the wax may be 
expected to occur in a rnnsulerable variety of states according to its degrees of oxygenation ; and this is 
accordingly the case. Sometimes it has the consistency of butter, and is denominated butter of wax, as 
butter of cocoa, butter of galam. Sometimes its consistency is greater, and then it is denominated tallow, 
as tallow of croton : and when it has assumed its last degree of consistency, it then takes the appellation 
of wax. The tollowing are its principal species: butter of cacao, butter of cocoa, butter ol nutmeg, tallow 
of croton, and wax of myrtle. 


I44fl. The butltr (if caeno 1» eUTiirtcid from tlio ■WN'ds of tho 
Th«ultr6mn CorAo or rhocolnte ^lUnt* either bjr iKiUing thorn io 
water* or by auMrcUoff them to the action of tite pres* afWr 
liaring cxpiMcici them (a the rapour IroUtnj; water. 

144v. lJutU'r qf rf>co|^tlntnu In tliefmlt of rbcet nuclfom or 
cocoft-nut tree. II 1 r' mfriiKwrl frotn the ptiln of ihu nut, ami is 
r*en iald to M^utmte froin it when In a tluld state* m cream 
Mparatea from milk* 


14AO. Bntffr qf ntiimtf; to obtained from Ute Seeds of the 
MYVfrilea oftlcinhUHfOT mitmetf tret*. 

i4M. TtUlont ((f rndon is Stained from the fruit of the 
Stilhngio fleblfora. 

14 ^ 1 %. I'hf n'ox qf 1% obtained from the berry of the 
MkTlca erriforn 


1453. H^sins, Kevins arc volatile oils rentleretl concrete hy means of the alisorption of oxygen* or 
rather perhaps by the abstraction of iLirt of their hydrogen. They have a slight degree of transparency* 
and their colour U generally yellowisn. I'hcir taste is somewhat acrid ; but they are without smell when 
pure, llieir spocitlc gravity vanes from IttlSO to They arc non-conductors of electricity* and 

when cxcit^ by ftiction their electricity U negative. The species of resln-s arc numerous. 


1464. godn to a apecim of rarin* of which there are lemal 
TarkrUta. FWm diffbreiu anveieMof the pine* larch* and flr 
time, there exudes a Juice which concretes in the form of tears, 
its estrtcatJon to ipinenikly aided by means of inctoloin* and It 
receives dltforent appcUatloits* occokUm in the fpedes from 
which it Is obUifnfd. If it to obtained from the Pkoiwi syl- 
vdstiis* It is denominated rommon iurptnthte t ftvmi ^rJx 
europoi^A ; frrom.s4myi4a wMiivnthaiMmqf Cm- 

rude. This Juice consists of two iiiindlenfsidm of turpentine 
and rosin. The oil to eatilcnUvl Ity gwtmatJon* and the rnoln 
remains behind. If the dlstillntion to continued to drynew* 
the redduum to conimen iWn or eolophonlum; but If wetir 


to mixed with II while yet fluid, and Incorporated kg elotoiit 
Itelteitlon* the residuum to i^on> ttute. The yellow ernin to 
the moot ductile, and iho most seueraUj used In the avto. . 

1466. pitch 0 M inr are manuforturvd from the xetluoiM Juicea 
of the flr. Thn trunk to cut or cleft Into fdecei of a conve. 
nUmt doe* u hlch are plied logctluT in heatM* and co»aed 
with turf. They ore then set on Are. and the reoinowa Juice 
which to thus extricated* being prevented from escaplM |n a 
volatile state by means of the turf, to prccipluted and oolteeted 
In a vessel beneath. It la partly converted Into an empyreu- 
matk oil* and to new tar* which* by being ftirther insplasated* 
tomni'crtid Iniofdtch. 
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1456. Mtutkh b cftnicted from th* PlM5cU toritiiciit. 

1457. Amdaroc* U obtaiiuxl from Um Juufp»nu coinm£inb« 
tqr ■pvntaMOUA mudfttion. 

14oi4. ASroH U •Ktroclt.'d from the /fmjriii elemlfeni. 

1459. TaeanAac l» Uio (vroduce ef the octAndra ami 

Mpalua tMtumifen. 

146(|« LMbdlaHutn U cdiUtned from the CIstu* erdtlciu. 

1461. Oo 0 ^Mmem,orA(t/wQ/’OilMtr/| which h« hern so much 
ftmed far itA medical vlrtuni h the iiroauceof the Bal»RinoiWn. 
dim elleadiinie^ a ahrub which grows in Jfudea and m Arabia t 
but Ub 90 mtirh valued bv the Turks that its tmiiortation t« uru* 
Muted. HsIh Js the hium of Gilead so miicn celebrated in 
SoTtpeure. Jlluy says It waa fliM broUjKht to Home bjr the 
gen e ral* of Ves)iaiUan. It Is obtained In a liquid state from ln> 
eldian* made in the bark» and U somewhat bitter to the tast^ 

1469. CWfMom, i>r baUmn nfeopatva U otdained from the Co- 
palfera oflldnkhs. 

1465. Oni^*# blood 1* obtained from Uut Draca**na <frkco« 
PtafeoedrpUA drkco, and raininus Hbian^, 

14M. Giauae Is the produce of the GneAgwin ofitclnkle. 

1465. IMv rcsia, the produce of tlw Buoai^lptiis mtinl- 

Ara« a native of New ilUlandf and tound in ipreat abundance 
about fritany Hay. 

1166. GrttH rNnaconsUlutesthecolouringmatteroflhtleaves 


of trees and of alftost all vegetables. It Is Inaoinble in water, 
but soiiibie In alcohol. When treated with oxyinuilatlc add. 
It nssuines tlie colour of a wiUiered lea^ and eahibits the re* 
dmius properties more dlvtliirtiy. 

1467. Coptil is the produce cw the Ahd* cO|i41Ununn, a tree 
which li found In North America. 

146H. Ammd, is obtained from the HymensrV Codriiarii, or 
lorusi tree, a native of North America. ^ 

1469. Lw li the produi^ of fhe Aleurites lacdfrra, a native 
of tir Kast Indn**. 

I'lTu. /i/oom. (J|)on the epidermis of the leaves and fruit of 
certain siiecfes of plants, mure is tq.be frmnd a fine, sidl, and 

{ [laucous powder. It la particularly ohfiervat>ie upon cabbage 
eaves, aiM upon plums, to which it ooinmunlcates a pecu¬ 
liar shade. It is ktu>wn to gardeners by the ns^e of hlooni. 
It U cosily rubbed oft' by w Angers; and when viewed un¬ 
der the micrcMcope seems to be com|KMed of small opaque 
and iinpdished granules, somewhat similar to the puw^r of 
starch. out with a higfi magnifying power it ap(>eaTs transftnrent. 
When rubbed off, it Is ogiln reproduced, tnough slowly. It 
resists the action of dews and rain*, and Is oon^uentiy Inso¬ 
luble in water; but it Is soluble In spirits of wine; from 
which circumstance it has been $ne]»ccted, with some pro¬ 
bability, to be a resin. 


1471. The ttse o/res$na In the arU ia very consulerabte; but their niecllcal virtue! arc not Quite ao great 
aa has been generally aupp^cti They are employed m the arts of painting, varnishing, einbahnirig, and 
perfumery ; and they fUrnish us with two of tne most important of all materials to a naval power, pitcli 
and tar. 

147^ Gum^resina. This tonn is employed to denote a class of vegetal substances, which have !x^ 
regarded by chemists''^ consisting of gum and resin. Thc^ are generally conUined in the proper vessels 
of the plant* whether in the root, stem, branches, leaves, flowers, or fruit But there Is this remarkable 
difference between resins and gum^resins, tliat the latter have never been known, lixe *he former, to ex. 
ude S|>ontaneously from the plant. They are obtainni by means of bruising t)ie parts cva^taining them, 
and expressing the juire, which is always in the slate of an emulsion, generally white, but sometimes of a 
different colour ; or they arc obtained by means of incisions from which the juice flows This juice, which 
is the proper juice of tlic plant, is then e&t>osed to the action of the sun, by wh ich, in wann chmat<^, it is 
condensed and inspissated, and converted into the giim-resin of commerce Guin.resins, in their solid 
state, are brittle, and less transparent than resins. I'hey have generally a strong smell, which Is some¬ 
times alliaceous, and a bitter and nduseous taste. Tliey are partially soluble both in water and in alcohol. 
When heated, they do not melt like the resins, nor are they so combustible; but they swell and soften 
by heat, and at last burn away with a flame. By distillation thev yield volatile oil, ammonia combined 
with an acid, and have a bulky charcoal. 'I'he pnnci|)a] species of ^tm-rcsins which have been hitherto 
applied to any useful purpose arc: •— 


1475. OafAMiam, 47trtaiiied from the stem of the fiulion gal. 
bknuxn. 

1474. .SiniHHmtar, brought from Africa, In thefurm cf small 
tears, the plant which )itUU it is thought to be a ^pecio of 
/^frula. 

1475. Sfa»woai/,thepTOducf of the Ton vi^lmliw 5cAmmonia. 

1476. OpopDaojr, obtained from the rosunaca opdp«mas. 

1477. fupSorA'iNfH, the product, of liie fiuphtfrhiu offlcinklis 
Its taste is caustlr. U u considered a* a p^son, lait b orca- 
ilon^ly employed In rnedkine. 

14761 Oltttanitmm i* obtained from the Roiw<>lli^ seirkta, whK'h 
grow* to Arabia, particularly by the boislers uf the Hed Sen 
it la the fiwkinrense of the aneientik It exudes from in- 
cUIoiu made in the tn!C, and concretts into tnasaei atjoiii ilie 
•Ixe (if a chestnut. 

1479. SagaptBum is supposed to be obtained from the f'drula 
p4riica. 

14X0. Oambof^r or fuiiigutt, the produce the Garciniu 


HMl. Slyrrh. the plant yielding which grows in Aujaainia 
and Airabin. Hnicc says il Uloiifn to th<> gimiiv Alunbsa; 
hut howv\cr this may Ih*, myrrh m the juice of the plant 
LomrctKl 111 the fonn of tears. Its colour is vellow, its odour 
strong but agrvcable, and it* taste bitter, u is employed In 
mcdkiinc, ) nd u c«tcein(.d an etcellcnt stomachic. 

liK^. AMiojirttJo, a substamc Vkhhh Is well known for It* 
strong and fH'd sntrll, I* obtained from llie/^iln ahsafre'flda. 
At fiitir year* old the plant is dug up by the rout. Ilia root 
Is ihcn (l*Mnid, and the extremuy cut oil, n milky juice 
crudes, which is collected; and »hcn it teotcs to Aow an¬ 
other portion IS rut otP, and more juice ettrtc.'iU'd. The pro- 
ccM 1 % continued till the root ts vihuusted. llie piice which 
has Iteen collected soon concretes, aiul consUlutes aawfri^tiila. 
It is i»rought to Luro|>tt in small aegiutinatfd grains of dif¬ 
ferent colours, uldie, red, yellow, ft K hard, hut brittle. It* 
taste 1* bitter, and it* iimell insufferably fetid; the Indians 
use it a* A waaaning for their food, and c"!! It the 6iod of 
the gods. In Kuro|^, It 1* used in medicine aa an antispas- 
modic. 


148% Salsamj. The substance, known by the name of balsams are resin, united to the bi'nzoic and. 
They are obtained by means of incisions mime in the Ijark, iVom which a viscous juice exudes, which is 
afterwards inspissated by the action of the (ire or air, or they are oMained by means of boilinj; the part 
that contains them. They are thick and viscid Juices, but liecomc readily < nncretc. Their colour is bniwn 
or red ; their smell aromatic when rubbed ; their taste acrid ; their specific gravity 1000. Tliey arc un¬ 
alterable in the air after becoming concrete. I'hvy arc insoluble iii water, but boiling water abstracts part 
of their acid; they arc soluble in the alkalies and nitric and When heated they melt and swell, csolv. 
tng a white and odorous smoke 'I'hc priiiciiial of tlic balsams ore the following: licnzom, storax, styrax, 
busam of tolu, and balsam of Peru. 

14,4. Rsnsm'ii U the prodor. of the St^rsa BHixhin. 14ft7. Uttbtim qf Mu I. otitsined frutu the Teluflera ItSUii- 

1484. areree U obtfiincd front the 8t$Tax ofRcInale. mutn. 

1488 .Vvnur Is a semi-fluid Juice, the produce of a tne said I4K8 Itataam qf Peru 1. ottnined IVoni the Myrospdirmum 
to beenlhraud in Arabia. perulfeium. 

1489. Camphor. The substance known by the name of camphor is obtained from the rrjot and stem of 
the /.afirus Cnmphnra ami Dryob&ianops Camphora, by distillation. When pure it is a white brittle sub. 
stance, forming octag‘>r.al crystals or square plates Us taste is hot and acrid; its oilour strung but 
aromatic ; its specific gravity 0 5)S87. When broken into small fragments and put into water, on the 
surface of which it swinu, a singular phenomenon ensues. The water surrounding the ft-agments is 
imraettiatcly put into commotion, advancing and retiring in little waves, and attackinupw fragments with 
violence, llie minuter fragments are driven backwards and forwards upon the surl^c^ if iiii|M‘Upd by 
contrary winds If a drop of oil is let fall on the surface of the water it produces an iinmciliatc calm. 
This phenomenon hasixien attributed to electricity Four 'oy thinks it is merely the effbi.t of the affinities 
of the camphor, water, and air, entering into combination. Though camphor Is obtained chi^y ftom the 
Xaiinis Camphora, yet it is known to exist in a great many othtir plants, particularly labiate plants, and 
has been extracted from the roots of zodoary, sassaftas, thyme, rosemary, and lavender. 

1490 CaoMrhour The substance denominated caoutchouc was first introduced into Europe about the 
beginning of the eigbteeriih century; but, from a use to which it is very generally a|iplied of rubbing out 
the marks made upon paper by a black-lead pencil, it is better known to most people In tills country by 
the naine of Indian rutioer. It is dHalned chiefly flora biphbnia Cah!,rhu, a tree Indigenous to l^itn 
America; but it has been obtained also flrom several trees which grow In the Kast Indies, surh as Ficus 
indica Mid clastiea, Artociriius intsscifillia, and Urchola cUstira. If an incision is made Into the bark of 
any of these plants a milky juice exudes, which, when exposed to the air, concretes and Ibrms caoutchouc.. 
AsJ^ otrfKt of the natives in collecting it had been originally to forni it into vessels for their own use. It 
Is |B*mHy made to concrete in the form of bags or tmUles 'Phis is done by applying the lulce, when 
fluid, in-thin layer, to a mould of dry clay, and then leaving it to cAnrrete in the sun or by the Are, A 
second layer is added to the first, and others lu succcsiloii, till the vessel acquires the thleknesa that is 
woiiieil. Tlxt mould is then broken and the vessel lit for use, and in this state it Is generally brought 
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into Enroll It hw bran b^ght.^ow«ver, even in its milky rtate, by being confined from the action i.{ 
the air. It the milky Juice ia exposed to the air, an elastic pellicle is formed on the surfbcc. If It Is con- 

Tinffn m ■ Vf^aaAl AAnfaVnlne* AWsvAn mma _^_ ... rn . « • 



out taste and Without smelL The black colour of the caoutchmic of commerce is owing to the method of 
drying the di^rent layers upon the moulds on which they are spread They are dried by being exposed 
•? black colour of the caoutchoge, therefore, U owing to the smoke or soot alternating with 

Its different layers. It is soft and pliable like leather, and extremdy elastic, so that it may be stretched 
to a very great length, and still recover its former sire Its speclffc gravity is 0 9335. Gough, of Man- 
cnesber, hw made some curious and Imimrtant experiments on the connection between the temperature 
of caoutchouc and its elasticity, from which it results that ductility as well as fluidity is owing to latent 
heat Caoutchouc is not altered by cximsurc to the air. It is perfectly insoluble in water ; but if boiled 
in water for some tune Its eilges become so soR that they will cement, if pressed and kept for a while close 
together. It is insoluble In alcohol, but soluble in ether. It is soluble also in volatile oils and in alka. 
lies. And ftom the action operated upon by acids it is thought to be composed of carlxm, hydrogen, 
oxygen, and asiite. It seems to exist in a great variety of plants combined with other ingredients It 
may bo sejarated IVora resins by alcohol. It may be separated from the berries of the mistletoe by means 
ot water, and from other vegetable substances by other processes. It is said to be contained both in opium 
and in mastic; but from these siilisUnccs it cannot be cxtraetcil in sufficient quantities to make it worth 
the labour. It is applied to a great many useful purposes both in medicine and the arts, to winch, from 
Its great pliability and clastinty, it is uncommonly well adapted. In tlie countries where it is produced 
the natives make boots and shoes of it, and often use it by way of candle. 

1*91. C'orA The substance known by the name of cork is the outer and exfoliated liark of the (jufreus 
5abpr or cork tree, a smeies of oak that grows in great abundance in France, Spain, and Italy; but to 
prevent lU natural exfoliation, which is always irregular, and to disengage it in^nvenient portions, a 
longitudinal incision is made in the bark from the root to Uie top of the stem; and a transverse andcir. 
cular inrision at each extremity The outer layer, which is cork, is then stripped ofl; and to flatten and 
reduce it to sheets it is jmt into water and loaded with weights. 'J'he tree continues to thrive, though it 
is thus stripped of its cork once in two or three yours. Cork is a light, sott, and elastic substance, dis. 
tinguishod by tlie lollowing iiroporliea; — Its colour is a sort of light tan. It is very inflammable, and 
burns with a bright white flame, leaving a black and bulky charcoal behind. When distiUed It yields a 
small quantity of ammonia. Nitric acid corrodes and dissolves it, ciianging its colour to yellow j and finally 
dwomiioses it, converting it partly into an acid, and partly into a soft sulMtaiicc resembling wax or resin. 
The acid which is thus formed is denominated the suberic acid, and has been proved by the experiments 
of laigrange to he an acid of a peculiar nature. It seems prolmble that cork exists in the bark of some 
other trees, as well as that of the Uui reus A’nbcr The bark of the t 'linus suberbsa assumes sometliing 
of the externa) appearance of cork, which it resembles in its tlnckness, softness, and elasticitv, and in its 
loose and |)orous texture, as well as also m its chemical properties. Foiircroy seems, inde^, to regard 
the epidermis of all trees whatever tu be a sort of cork, but does not say on what grounds his opinion is 
founded. 


1492. Woody fibre. The )>rincipal bisly of the root, stem, and branches of trees, is designated by the 
appellation of wood; but the term is too general for tlie purpose of analytical distinction, as the part 
designated by it often includes the greater paU.of the substances tliat have been already enumerated. It 
remains, therefore, to bo ascertained wlicthfflf there exists in the plant any individual substance diftbrent 
from those already described, and constituting more immediately the fabric of the wood. If a piece of 
wood is well dried and digested, first in water and then in alrohol, or such other solvent as shall produce 
ijo violent effects upon the insoluble parts; and if the digestion is continued till the liquid is no longer 
eoloured, and dissoKes no mote of the substance of the pkint, there remains behind a sort of vegetable 
skeleton, which constitutes the basis of the wood, and whirh has been denominated woody fibre. It is 
composed of bundles of longitudinal threads, winch are divisible into others still smaller. It is somewhat 
transparent It is without taste and smell, and is not altereil by exposure to the atmosphere. It is inso. 
lublc in water and alcohol; but the fixed alkalies decomiHMc it with the assistance of heat When heated 
in the i^n air it blackens without melting or frothing, and exhales a thick smoke and pungent odour, 
leaving a charcoal that retains the form of the original mass. When distilled in a retort it yields an cm- 
pyreumatic oil, carburettcil hydrogen gas, carbonic acid, and a portion of ammonia, arrording to Four- 
croy, indicating the presence of nitrogen as constituting one of its elementary principles ; and yet this 
ingredient does not afipcar in the result of the later analysis of Gay Lussac and Thenard, which is, car- 
bon, 52 55; oxygen, 41 78, hydrogen, 5 89 ; total lUO. 

1493. CKarcoai. When wooil is burnt with a smothcrcil flame, the volatile parts are driven off by 
the heat, and there remains liehind a substance exhibiting the exact form, and even the several layers of 
the original mass. ’Itiis process is denominated charring, and the substance obtained charcoal As it is 
the woody fibre alone which resists the action of lieat, wdiile the other parts of the plants are dissipated, it 
■8 plain that ch.arcoal must he the residUuni of woody fibre, and that tlic qu.xntity of tiic one mustde{iend 
upon the quantity of the other, if they arc not rather to be considered as the same. Charcoal may be oh. 
tallied from almost all parts of tlie planLs, whether solid or fluid. It often escapes, however, during com. 
bustion, under the form of carbonic acid, of which it constitutes one of the elements. From a variety of 
experiments made on dill'crent plants and on tlieir diflerent isirts, it api>car$ that the green parts rontain 
a greater pro|iortion of charcoal than the rest; but this pro|>ortion is found to dimmish in autumn, when 
the green parts liegin to lie deprived of their glutinous and extractive juice. The wood contains more 
charcoal than the alburnum, the hark more than both; but this last result is nut constant in all plants •, 
because the bark is not a homogeneous substanre, the outer parts being affiled by the air and the inner 

S artt not. The woiwl of the Quercus ffbbur, seiuirated from the alburnum, yielded from 100 parts of its 
ricrl substance 19'75 of charcoal; the alburnum, 17'5 ; the bark, 2C , leaves gathered in May, 80 ; in 
September, 2(1 But the quantity of chareoal differs also in different plants, as well as in different parts 
of the same. A^piding to the experiments of Mushet, lOOparUof the following trees aflbrdcd as 
follows : <— 


lifffium Tits 

8f] K 

Walnut 

fiO'6 

Norway fir 


MikhQ|r»ny 

4 

Holly 

19 9 

KUlow 


IvAlMiriMim 



19^9 

AiJ) ■ 


CtNHtnttt 


American maule 

19*9 

Birth 

. 

0.1k 

American blark lUzch 


Elm 

19*d 

Scotch t>int 

- 


19'* 

15- t 
17-9 
174 

16- 4 


1494. The proptriku nf charcoal are insolubility in w.xter, of which, how’ever, it absorbs a portion when 
newly made, as also of atmospheric air. It is incapable of putrefaction It is not altered bv the most 
violent boat that can be B|>pUed, if all air and irotsture are excluded ; but when heatcil tu about ,SW it 
twnM In atmospheric air or oxygen gas, and 'f pure, without IcMving any residuum. It is regarded by 
chemists as being a triple compound, of which the ingredients are rarbnn, hydrogen, and oxygen. 
Charcoal Is of great utility both to the chemist and artist as a Aiel for heating fomaees, as well as for a 
variety of other uuipoies. It is an excellent filter for purifying water It is a very good tooth-powder; 
and is also an Indispensable tngrcdiefkt In the important manufacture of gunjiowdcr. 

140S. The tap. If the branch of a vino is cut asunder early in the spring, before the leaves have begpn 
to expand, a clear and coiourlcM fluid will issue from the wound, which gardeners denominate the tears o( 
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the viae. - It te merely, however, the aacendlag sap, and may be procured ham almost any other plant by 
thenme or similar meaiu, and at the same season: but particularly ftom the maple, birch, and walnut 
tree, by means of boring a bole in the trunk. It iHUes chiefly (tOm the porous and mixed tubes Of the 
' alburnum; though sometimes it does not flow freely till the bora is carried to tlte centre. A small branch 
of a vine has been known tq yield from twelve to sixteen ounces,^ in the qwee ortweRtyrfbur houni A 
maple tree of moderate sise yielda about 800 pints in a aeaion, as, hat b^cn already stated {^nd a birch 
tree has been known to yield, in tire coutseof the bleeding seasoib a quaim^ equal lo its own weight In 
the sap of Pkgui sylvttica Vauquelin found the following if gredlimta:—tVatet, acetate of lime with ex.' 
cess of acid, acetate Of potass, gallic acid, tapnin, mneoua^nd'h^aetive matter, and rotate ofalumlnA 
In 10% parts of the sap of the O^us campd^is he fbund40S7paHs of water and voWne matter, 9340 of 
acetate of potass, 1-060 of vegetable matter, 0 706 of yarbOnate sC Um^, beildak somdmight Indications of 
the presence of sulphuric and muriatic adds; mid at a later period of the season he foiflid the vegetable 
matter increased, and the carbonate of lime oluf "acetate of piles'diminished. Frohi the above expert, 
ments therefore, as well as from those jof other chemists, n is plain that 4he sap mniisU of a great 
variety of ingredients, diflbring in difflfrent apeeies of plants; thobgh there iatoo liwe knownconcerning 
it to warrant the deduction of any general conclusions, as the number of plants wh'Me i^p has been hitherto 
analysed is but very llmlt^. It is the grand said principal soured of vegetable uiment, and may be 
regaracd as being somewhat analogous to the blood of animals. It is not made use by man, at least In 
its natural state; but there are trees, such as the birch, whose sap may be niatnunictiired into a very 
pleasant wine; and it is well known that the Sap of the American maple tfee yields a considerable 
quantity of sugar. 

1496. 7*Atf proper Jufee. Vi hen the sap has received its last degree of elaboratiim flroqi the diffbrent or. 
gans through which it has to pass, it is converted Into a peculiar fluid, called the proper }uice. This fluid 
.may be distinguished ftom the sap by means of its colour,, which is generally green, as in periwinkle; or 
red, as in logwood: or white, as in spurge; or yellow, asm celandine; ft' .n the last two of which it may 
readily be obtained by^ireaking the stem asunder, os it will then cxtkde from Ihe ftracture. Its principal 
seat U in the bark, where it occupies the simple tubes; but sometimes it is situated Ix'tween the bark and 
wood, os in the jumper tree; or in the leaf, as in the greater parts of herbs ; or it is diinised tliroughout 
the whole plant, os in the fir and hemlock ; in which case, either the proper juice mixes with the sap, or 
the vessels containing it have ramincatioiis so fine as to be altogether im|ieroeptible. It Is not. however, 
the same jn all plants, nor even in the diffl-rent iiarts of the same plant In the cherry tree it is mucila. 
ginous; in the pine it it resinous; in spurge and celandine it is caustic, though resembling in appearance 
an emulsion, in many plants the proper lutce of,the bark is diffbrent from tliat of the flower; and the 
proper juice of jUie fruit diflbrent ftom both. Us a'ppcarance under the microscope, according to Senebier, 

■ that of an assemblage of small globules connected by small and pnsm.shapcd substances placed between 
them. If this iuice could be obtained in a state of purity, its analysis would throw a considerable degree 
of light upon the subject of vegetation; but it seems iiimacticable to extract it without a mixture of 
sap. Senebier analysed the milky juice of £uph6rbM Cyparlssias, of which, though its pungency was 
so great as to occasion an inflammation of tiie eyes to the person employeti to procure it, lie had obtained 
a smalt quantity considerably pure It mixed readily with water, to which it communicated its colour. 
When left expo^ to the air, a slight prcx-ipitution oiisued; and, when allowed to evaporate, a thin and 
opaque crust remained behind. Alcohol coagulated it into small globules. Ether dissolved it entirely, as 
did aba oil of turpentine. Sulphuric acid changeil its colour to black ; nitric acid to green The most 
accurate experiments on the subject arc those of I'haptal. Wlien oxymiiriatio acid was poured into the 
peculiar juice of fnphdrbio, a very copious white precipitate fell down, which, when washed and drinl, 
had the appearance of starch, and was not alterot by keeping Alcohol, aided by heat, dissolved two 
'thirds of it, which tlie addition of water again precipitatixL They had all the proiiertles of resin. The 
remaining third part possessed the properties of woody fibre. The same cx|icriinrnt was tritsi on the juice 
of a variety of other plants, and the result uniformly was that oxymunatic acid precipitated from them 
woody fibre. 


juice.pt the first is narcotic, ot the last two corrosive, j ne diuretic and balsamic virtues ot the nr reside 
in its'turpentine, and the purgative property of jalap in its resin. If sugar is obtained from the sap of tiie 
sugar-cane and maple, it is only because it has been mixed with a quantity of pre^r juice. Tlie bark 
.' certainly contains it in greatest abundance, as may be exemplified in cinnamon anciquinquina. But the 
peaoli, tree furnishes an exception to this rule : its flowers are purgative, and the whole plant arumatu-; 
but its gum is without any uistiriguisbed virtues. Malpighi regardeil the proper juice as the principle 
^neurisbraent, and compared it to the blood of animals ; but this analogy does not bold very closely. 
The sap is perhaps more analogous to the blood, from which the projter juice is rather a secretion, ui 
one respect, however, the analogy holds good, that is, with regard to extravasated blood and tteculiar 
juices. If the blood escapes from the vessels it forms neither flesh nor bones, but tumours; and ir tlie pro. 
per juices escape from the vessels containing them, they form neither wood nor bark, but a lump nr 
deixMit of inspissated fluid. To the sap or to the proper juice, or rather to a mixture of both, we must 
refer such substances as arc obtained from plants under the name of expressed juices, because it is evident 
that they can come from no other source. In this state they are generally obtained in the first instance, 
whether with a vlcwto their use in medicine or their application to the arts It is the business of the 
chemist or artist to leparate and purify them afterwards, according to the peculiar object he may happen 
to have In view, and the use to which he purposes to apply them. They contain, like tbc sap, acetate of 
po^B or of lime, and assume a jlecpcr sh^e of colour when exposed to the fire or air. The oxymuriatic 
acid precipitates from them a coloured and flaky substance as from the sap, and they yield by evaporation 
a quantity of extract: hut they diflbr from the sap in exhibiting no traces of tannin or gallic acid, and 
but rarely of the saccharine principle. 

1499. When vegetables are burnt in the o|H.‘n air the greatest part of their substance is evapo. 

rafed diillng the process of combustiim ; but ultimately there remains a portion which is alto^her 
incombustible, and incapqblc of being volatilised bv the action nl fire. This residuuMla known by the 
name ofiasbes. Herbaceous plants, after Ixdng dried, yield more ashes than woody plants; leaves 
more than the branches; and the branches more tlian the trunk. The albiirhuin' ^elds also more ashes 
than theWxI; and putrefied vegetables yield more ashes i lan the same vegetables in a fresh stMc,if the 


of diflbrent planu was as follows: — 


OtfIViW is May, dried Inm of the osk Va jmK< i|f luha. 

d lesTca ot Die J^dddiindran - - Ml 

dried leaves of the AriKnlus Ifijinoc'daUnuin . 7X 

$ trunk snil hniK hes of vB'iculiis Hlfiiaci'.lanuni .Id 

Geikrrrd in S^pttmber^ dried leevei of the AS'seulus JllpjiocSsuniim 80 

dried lesTcsef the cek - - v Ai 

nreen Icares ef the osk . • • . (4 

hoMemi nhtm Injhmer, lesess of ntum utlrum • • - OS 

OnMdrwl iSSm ie yVeii, U««nor/*lsum tallnim - - • 81 
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1499. Tkt-taurijftU qf (IwtM^ t^pUnU, witb^A view to tb« discovery of the IngredieDta (t[|wbich (bey 
are composed, produces aUcalieS'.efflrths, and meuls, whteli mtutthciefore be considered aa i|%rcdienu in 
the composition of the vesetabl)|i . But vegetable aMtes contain, also a variety of other principles, occur¬ 
ring, however, in such amdl proportions, m generaby to eaoiuie observation. Berhaps they contain also 
substances-not cagaUe'of iMiM vi^tttisad by the action of 'a 

1$0U. The.alkaliA arat.4 pccuHaC'.clats^-sitbttoneM, distinguished by a caustic taste and 

the property of changing, vegetable biups to green. They are generally regarded as being three in num- 
bet, potass, soda, ana ammonia, of whim tbe^vro former only.are found in-tiie ashes of vegetables, Am¬ 
monia is, indped, often t^tained ftomjmieta^substahces'lw means of distillation, but tl'cii it isalways 
formed during tiubproctos.' If the asnm of htod vegetables, burnt in the open ain are repeatedly waehed 
In water, and the mtter illtemm and evaporated to drynota, potass is left behind. The potass of Commerce 
is inanuiacturegtn this maoirdr, thougivit is not quita pure; but it may be purified by dissolving it in 
spirits of wine, and cvaporatingthe solution to dryhess In a silver vessel. When pure it is white and semU 
trans[)arent, end it extremely oausUc and deliquescent. It riissolvn all ~i}ft animal substanres, and changes 
vegetable blues iiitogreen. It-dissolvea atuimn^ and also asmill quantity ofsilex, with .which it fuses 
into glass by tiie aid of flse. It had been long susjiectcd by chemists to be a com])ound substance: and 
according to the notable discovery by Sir H. IMtvy, its comixinept parts are at last ascertained to be 
oxygen and a highly indanunable metal, which he denominates potassiom, one proportion of each. Soda 
is found chiedy m marine plants, from toe ashes of winch it is obtained by means Of lixiviation. It exists 
in great abundance in SalsOla S'iita, Xtit,tira marititna, nnd Various species of /''hci. It is generally 
obtained in the state of a carbonate, but is ptintied in the same manner as iMtass, to which it is similar in its 
properties;-but from which Itis.easdv ■listinguisbed.by its forming a hard soa{i with oil, while potass forms 
a soft soap. It consists; according to bir U. Davy, ol one proportion ot a metal which he denominates 


npanson, 

state of vegetation. The ashes of the golden rod, growing in an uncultivated soil, and of the bean, turn, 
sole, and wheat, were found by Saussure to contain at least three lourths ot their weight of alkaline salts. 
Tins was nearly the case also with the leaves ot 10 * 6 * just bursting ftom the bud. But the proportion tif 
alkaline aalts u found to diminish, rather than to augment, as the parts of the plant arc developed. 
The ashes of the leaves of the oak, gathered in May, yielded i7 parts in the 100 of alkaline salts; and, in 
Scptemlier, only 17. 

1501. yv utilup qftlw alkalies, as obtained from vegetables, is of the utmost importance in the arts, 
particularly in the formation of glass and of soaps If a mixture of soda, or jiotass, and silex, or sand, iu 
certain proportions, is cx|kisci 1 to a violent heat, the ingredients are melted down Into a fluid mass, wbmh 
IS glass in a state of ftision. In tins state it may be moulded into almost any form, at the pleasure of the 
artist: and, accordingly, we find that it is manuiactured into u gre.at variety ot utensils and instruments, 
under the heads of flint glass, crown glass, bottle glass Buttle glass is the coarsest; it is formed of soda 
and cominoii sand, and is used in tiic manufacture of the co.irsiT sort of bottles. Crown glass is corajiosed 
of soda and fine sand; it is moulded into large pl.itcs lor the pur)x>se of forming window-glasses nnd 
lotikmg-glasses Klint glass is the flnest nnd most transp.irciit of all; that which is of the best quality is 
coinjiosed of lao parts ot white sihcious sand, M) p.irts of pearl-ash, .‘Ji of led oxide of U*ad, IJ of nitrate of 
jiotass, and Hit of black oxide of manganese. It is known <i)so by tlio name of crystal, ami may be cut and 
polished so as to serve for a variety of ornamental purpose s, as well as for the riiorc important and more 
usetnl puri>oso of forming optical instruments, of winch the discoveries made with the telcscope-and the 
microscope are the I'unous or sublime results. If a quantity of oil is mixed with lialf its weight of a strong 
solution of soda nr potass, a combm.ition takes jilace winch is rcndereil more complete by means of bcdling. 
The new conipouiul is sn.'tp. The union of oil with potass forms a soft soap, and with soda hard aoap; sub- 
stonces of the greatest citicacy as detergents, nnd ol the greatest utility in the washing and bleaciiing of 
linen Tiio alkalies are used also in medicine, and found to Ik- peculiarly cflicacious in the reduction of 
urinary calculi. 

150II. Earths. The only eiirtlis which have hitherto been found in plants are the 
following: lime, silica, magnesia, and alumina. : 

1.503, /.I'mi* is by far the most abundant earth. It is generally combined with a portion of phosphor^' 
carbonic, or sulphuric acid, forming phosi>hatcs, or carbonates, or siilph.itcs of lime. ITie phosphate to 
lime is, next to the alkaline salt, the most abtindant ingredient m ttie ashes of green herbaceous plants - 
whose pans are all in a state of vegetation The Ie.if of a tree, bursting from the bud, contains in its tshes 
a greater portion of eartiiy jilKxsphate than at any otlier jienod : lot) parts of the ashes of the leaves of 
the oak, gathered in May, furnishi'd‘Jt *'f earthy phosphate; in September, only ISiio. In annual 
plants the proportion of earthy phosph.ite diminishes irom the jM-rual of their germination to that of their 
flowering Pf.ints of the bean, before flowering, g.ive H'.i p.irts of c.irthy jihosjih.-ite, m flower, only ld-5. 
Carbonate of lime is, next to jihosphate of lime, the most abundant of the earthy salts that arc found in 
vegetables. But if the leaves of ]d.ints arc ua.shed in water the proportion of earbonate is augmented. 
'I'tils IS owing to the siilitractiou of their alkaline salts and pliosph.ites in a greater tntqiurtion than their 
lime. In green ht-rbaceous plants w)m.sc parts aic in a state of incrc,-ise, there is but little carbonate of 
lime; but the ashes of tliu bark of trees cotitam an enormous quantity of c.atboiiate of bme, and much 
more than the allmniuiu, as do also the ashes of tho wood. The ashes of most sei-iU runt.'iip no carbonate 
of lime; but they abound hi phosphate of potiss. Hence the ashes of pkants, at the period of the maturity 
of the limit, yields less earbunate of lime than at any previous |icriod. 

1S(|4. Silica is not found to exist iu a great proportion in the ashes of vegetables, unless they have been 
previously deprived of their salts and iihospliates by washing; but, when tlic plants are washed in water, 
the proportion of their siliea augments. The ashes of the leaves of the liazel, gathered in May, yteldea 
£-5 ^rts of silica to lOO. ITie same leaves, w.'ished, ylcldid four parts in led. t oung plants, and leavht 
bursting ftrom the mnl, coutoin but little of siliea in their ashes; but the proportion of silica augnients as 
the parts arc developial. I'erlinps this is owing to the diminution of the alkaline salts. The ashes i^ 
some stalks of whhat gatliercd a month belbre the tune of flowering, and having some of the radical leaves 
withered, contalneil 1£ parts of silica and G5 of alkaline salts in lUO. At the period of their flowering, and 
When more of their leav-es wiwc withered, the ashes eontaiiied p<irta of s.-lica and 54 of alkaline salts. 
Seeds divested of their external covering, contain less siliea th.m the stem ftirnisheil with its leaves ; and 
It is somewhat roraarkable th.-it there are trei's of which the bark, allmriium, .iiid wooiJ eontain scarcely 
any silica, and the leaves a great deal, particularly In autumn, 'lliis is a phenomenon that stn-ms incxpJi. 
caMe. llie greater {lart of tlie masse-i contain a very euniiitlerable proportion of silica, as do also the plants 
of tlic genus ifquishtum. Sir II. Davy has discovered that it forms a |mrt of tiie epidermis of these i^its, 
and in some of them the principal jx-irt. From lOO parts of the epidermis of the tullowing pl-mts the pro. 
portions of silica were, in Ixmnet cane, iK); bamiioo, 71 ‘4; common reed, 48-1; stalks of corn, tin' 5. Owing 
to the silica contained in the epldennls, the pi-ants in wbicli it is found are sometimes usijt to give a jioUsh 
to thesurface of subtanccs where smoothness it required. The Dutch rush Cifqmskium byeniile), a plaij^ 
oftbls kind, is used to polish even brass. 

’ 1505. Magnesia does not exist so athindanUy ill the vegetable kingdom, as the two preceding coriha It 
1^ been found, however, in several of the marine plants, iwrticulariy the Fbci; but flalsbla Soda contalna ' 
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more of m.iMosia U)an niiy other plant yet examined. Accoidinir ta.Vauque1ln, 100 parU of it contain 
17 olt MagneaU. • 

loUti. Alumina ha> oecn detected in several plants, but never except in very small <|uantities. 

l.'iUT. Mrtallic oxtdet. Ainongthe subbtaiires toiind in the ashes ot vegetables, we must class also metals. 
They occur, however, only in small quantities, and are not to be detected except by the most delicate 
expi^unents. The metals liithcrto discovered in plants are iron, manganese, and perhaps gold. Of tliese 
iron is by far the most common. 11 occurs in the state of an oxide j and Uie ashes of hard and woody plants, 
such as the oak, arc said to contain nearly one twelfth of ^cir own weight of this oxide. The auiet of 
Salsbia contain also a considerable quantity. The oxide of mangwese was first detected iu the ashes of 
vegetables by Scheele, and afterwards found by Proust m the asiiM of the pine, calendula, vine, green oalc, 
and flg tree. Becehcr, Kuiickcl, and Sage, together with some other chemists, contend also for the 
existence of gold in the ashes of certain plants; but the very minute portion winch they found, seems more 
likely to hare proceeded ftum the lead employed in the process, than ftom the ashes of the plant It has 
been observed by iSaussurc, that the proixirtion of the oxides of iron and of manganese augments in the 
ashes of plants as their vegetation advances. The leaves of trees furnish more of these principles in 
autumn than in spring, as do thase of annual plants. Speeds contain metals in less abundance tlion the stem; 
and if plants are washed in water, the proportions of their inetallie oxides gre augmented. 

1508 Suck are tie principal ingredients that enter into the veget.«blu composition. They are indeed 
numi'rous, though some of them, such as the metallic oxides, occur in such sm.ill pro|iortions os tu render 
it doubtiVil whether they are m reality vegetable productions or not 'I'he same tiling may be said of some 
of the oth» ingredients that have been found m the ashes (if plants, winch it is probable have been 
absorbeti ready formed by the root, and deposited unaltered, so that they can scarcely be at all regarded aa 
being the genuine products of vegetation 

1509. Other substances. Besides the substincos above enumerated, there are .also several others which have 
been supposed to constitute distinct and peculiar genera of vegetiiblepriK'avtitins, and whii.li might have 
been introduced under filch a character; such as the mucus, jelly, saicocol, aspatagin, inuhn, and uhnin, 
of Dr Thomson, as described in his well known Syshtn of Chemistry; but as tliere seems to be some 
difference of opinion among cliemists with regard to them, and a belief entertained 'hat tiicy are but 
varieties of one or other of the foregoing ingredients, it is sulticient for the purposes of this .vork to have 
merely mentioned their names. Several other subst.inoes, of a distinct and |)cculiar character, have been 
fuspected to exist in vegetable productions : such as the febrifuge principle of Seguui, as discovering itself 
in Peruvian b.irk; the principfe of c.iusticity or .icrulity of Si-iiebiiT, as discovering itselt in the roots of 
Aanfmculus bulbbsus, .S'cill.i maritinia, Bryiinia alba, and .if'rum inarulatuin, in the leaves of Dlgitiihs pur. 
piiTca, in the b.ark of Daphne A/eslreon, and in tile juice of the spurges • to winch may be added the Huid 
c.xudcd from the sting of tlie common nettle, the poisons inherent in some plants, iiiut Die medical virtues 
inherent in others; together with such )M>ciiliar prmciplc.s as may be presumed to exist in such regions 
of the vegetable kingdom as reinam yet uiiexplurctL 'J'he iin[iort.int discoveries nliich liave already 
resulted from the chemical analysis of v<-getable substances encourage the hojx* tliat furtlier discoveries will 
be the result of further exporimcnt; and, ftum the zeal and abihty of such chemists aa arc now directing 
their attention to the subject, every thing is to be expected. 


t Sect. 11. Simple Products, 

1610. A very feiu constituent and nncompounded elements include all the compound 
ingredients of vogetalilcs. ITic nio'^t essential of such compounds consist of carbon, 
oxygen, and hydrogen; ii small proportion of nitrogen is said to be found only in cruci¬ 
form plants. The remaining elementary principles which plants have been found to 
contain, altlioiigli they may be necessary in the vegetable economy, yet they arc by no 
means princifiles of the first im|)ortancc, as occurring only in small proportions, and be* 
ing dependent in a great measure on soil and situation ; whereas the elements 
oxygen, and hydrogen form as it were (he very essence of the vegetable; l|l^||^M||pUid 
constitute by their iiuMlIfications ilie |)ccu1i.ar cliaractcr of the propertieii''<i£ 
lliis is conspicuously exemplified in the result of the investigalions of Ciay 'Lu^l^ and 
Tlienard, who have deduced from a series of the most minute and delicate cxjieriinents 
the three following propositions, which they have dignified by tlic name of Iaiws of Ve¬ 
getable Nature (rruife i/c t'Aeni. Element., tom. iii. chap, iii.) :—1st, Vegetable sub¬ 
stances arc always acid, when the oxygen tlicy contain is to the hydrogen in a greater 
proportion than in water; ‘idly, Vegetable substances are always resinous, or oily, or 
spirituous, when the oxygen they contain is to the hydrogen in a smaller proportion than 
in water; .3dly, Vegetable suiistanres are neither acid nor resinous, but .saccharine, or 
mucilaginous, or amilugous to woody fibre or starch, when the oxygen and hydrogen tiley 
contain are in the same proportion as in water. (See Dr. Tliomson*s System of Chemistry.) 


CUAF. IV. 

Functions of Vegetablet. 

lAll. i^he Ife, growth, and jrropagtUion of jrlantt necessarily involve the Mverel 
IbUdifbig topics; germination, nutriment, digestion, growth and (levciopemcnt of parta, 
anmidtics of vegetable developemcnt^ sexuality of vegetables, impregnation of the 
vegetabk germen, changes ^consequent upon impregnatbn, propt^atiun and dispersion 
of tl^ epedea, ctiuses luuidng the dispersion of the species, evidence and diaracter of 
vegetdde'vitality. 
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Skct. I. Germination of the Seed- 


1512, Germination is that act tor operation of the vegetative principle, by which the 
chabryo is extricated from its envelopes, and converted into a plant. This is univer¬ 
sally tlie first part of tlie process of^vegetation; for it may be re^rded gs an indu¬ 
bitable fact, that all plants spring originally from seed. The conditions necessary to 
germination relate eitlier to tlie internal state of the seed itsclij or to the circumstances 
in which it is placed with regard to surrounding substances. 


15J 3. The Jlrtt condition necessary to gertnination is, that the aeed must have reiwhed maturity. Un« 
ripe seeds seldom genninatCi because their parts are nn^ yet prepared to t'orm tJie chenucai combinations 
on which germination dcpenchi. There are some seeds, however, whose germination U said to commence 
in the very seed-vessel, even before the fruit is ripe, and while it is yet attached to the jiarcnt plant. 
Such are thOM? of the TangckoUt ol Adanaon, and Ag^ve viviiiara of East Honda, as well loi those of the 
t’^aiims J^etumho of Sir J. E. Smith, or sacred bean of Tiidia; to which may be added ttie ^‘ds of the coni, 
coin garden radish, |>oa, lemon, &c. But these are examples of rare occurrence; though it is Mmetimes 
necessary to sow or plant the seed almost as soon as it is fully ripe, as in the case ol the conM'-t^n; 
which will not giTininate unless it is sown within five or six wet'ks after it has been gathered. Most 
seeds, however, if guardc*tl Itoin external injury, will retain their germinating faculty for a period of many 
years, ^’his has been proved by the experiment of sowing seeds which have been long so kept; as well as 
by the dwp ploughing u)» of'fields which have been long lelt without cultivation. A field which was thus 
pioughwl up, near Uunkdd, in Scotland, after a jieriod of forty years' rest, yieldAh a considerable blade of 
black oats without sowing. This could have only been by the plough's bringing up to the surface seed# 
winch had been formerly too deeply lodgetl for germination. 

1514. The second ronihtion w, that Ujo seeds sown must be defended froin Ihe nttion qf the rays of hgkfn 
This has no d<iubt bi*en long known to be a neiiessary eondition of germination, if we regard practice 
of tfie harrowing or raking m of the grains or seeds sown by tlic farmer or gardener as being founded 

upon it %.r J K. K 1 

1.015. A third condition necessary to gonnination is the access of heat No seed has ever been known 
to germinate at or below the frociuiig jxiint. Hence secila do not gcnniiiate in winter, even though 
lodged in their projxT soil: but the vital principle is not necessarily de.<>troyctl in consequence of thU 
expobure; lor the bOi*ii will gennui.ite still, on the return ol spring, when the ground has bj'en agwn 
thawiHl, and the leiinier.itiire raised fo the proper degree. Ihis degree vanes considerably ui dif¬ 
ferent spci'ies of froeiW, as !■» obvioUb from oUjHTving the timi'S of lhi‘ir germination, whether in the sanm 
climate or m diHcrent ones; lor if setnls, which miturall) sow thtnn»«elves, germinate in diflerent climates at 
the same periotl, or in tlu* same elinute at diftereiit f>eriods, the temixTature luwsaary to their germu 
nation niiHt of eojisequ<*nce be diflerent Nou the^e cascb .'ire ri»n*vt«intl> oct urrmg and presenting 
si'lves to our iiotiie; ainl ha\e abo lx*en intide llic* subject of particular observation, Adanson found 
that 6ced.i which wil! germinate in tlie sfNice of tw'clve hours in an ordinary degree of heat, may be made 
to gernihidte in the siui'c of three hmiis hj exjiosing them Ui a greater degiee of heat; and that seeds 
tr.msportwl from the climate of l"ans to that ol Senegal, have their periods of gennination accelerat'd 
from one to three days [Famtllcs des l*lontebiyo\ i. i» H4.) U|»on the same principle, setnU transports 
from a warmer to n colder oliniate, have their periods of germination protracted till the temperature of tlie 
latter is raiscil to lh.it of tho loimer. Ihis is well extinpliliwl in the case of green-house and hot-house 
plants, from which it is also olnious fh.at the temperature must not be raised beyond a certain degree* 
otlierwjSB the Vital printiple IS totally destroyed. . ^ *4 

Jr>ld A fom th condition nocess.iiy to germination is the access qf motsfujc. Seeds will not germinate 
if they are k^t iK»rl«'tly dry. ’VN’ater, therefore, or some liquid equivalent to it. Is essential to germi¬ 
nation. Hence ram is al way.s acceptable to the fanner or gardener, immediately he has sown bia 
sec^i snL if no rain falls, recourse must be Inul, if jMissiblc, to artificial watering. But the quairtity of 
water apoUedis not a matter of indinbreiiee, '1 here may Ik* too little or there may lx; too much. If there 
"he toolittfik’lh^aoed dies lor want of moisture; if thcie be too much, it tlien rota The case is not the 
aaihe* liowevitf. .with all si'etls. JSomc can bear but Idtie moi'»tiire, though others will genmiiate cv^ 
when wilitialfyImmersed paa was pioved by an experiment of Du llainers, at least m the case of iiea^ 
which no placed merely uimn a piece of wet sjK>iigi*, so as to immerfto them by iiuaily the one half* and 
which gcrinijiatcfl as if phiceil in the soil Jtut this was found to be the moNt they could bear | for when 
totally immersed in the waiter thev rotted. 'J'hero are some seeiU, however,W'hich will genmnate 
when wholly subiiicrftid. The seeds of aquatics must ol necessity germinate unueT water; and ]>eas have 
bwn known to do so under lertain conditions. , 

1517 A Jifth condiiwu lu'cevsary to gemiinalion i* the access of otmosfdicrte atr, Smis mil not germi¬ 
nate if placed III a varuuiu. Itay intr^uced some grains of lettucc-sced into the receiver of an air-pump, 
which ho then exhauslid 'Mie see<ls did not germinate. But they genninatctl upon the readim.s«on of 
the air, which is tlius proved by I'onsctjuence ti> be nece8s.vry to their germination, Achard proved that 
no scetl will germinate in nitrogen gas, or carbonic and gas, or hydrogen gas, exct'pt when mixed with a 
cerUin prdiwrtion of oxygen gas; and hence concludt'd that oxygen gas is lU'ceRsary to the gcnxiiimtion 
of all set'ds, anti the only, constituent jurt of the atmospheric air winch is absolutely net^ary, Hum¬ 
boldt lound that the prot*ess of germination is Accelerated by means of previously steeping the saed in 
water impreguatoil with oxymunalic a<Md. Cre6**-»t'ed treated in lhi» manner germinated in the 
of throe nuurs, though its ordinary period of germination is not leas than thirty-tw'o hours. 


1518. The ijeriod necessary to romjdetc Ihe jtrocess of germination is not tlic same in dl 
fsccds, even when nil tho n<'CO‘sary t'onditions have been furnislicd. Some sjwcies require 
a shorter, and others a ionper period, fhe glasses are among the number of tliose plants 
whose seeds are of tlie most rapid germination ; then perhaps cruciform plants; then 
leguminops plants; then labiate plants; then umbclliterous plants ; and in the last 
order rosaceous plants, wliose seeds germinate the slowest. 'I'hc following table in¬ 
dicates the periods of the germination of a considcmble variety of seeds, as observed 
by Adanson : — 

Days. ' tlsjfc 

w»«,Miiw-«5d .. ii . •. -..j Ite 

4 


Kpin«ch, ik-iuito, Mtifiard 
l4?iture, Anf«e«d 
Mel«n, Oucumlicr, Crax 


lUdUi, Tf(«l-root 
BAr1«y fTom 
1 >ttcK*r 
ptiniAoe - 
CabUnge 


DHy«* 

• b 

4 to 7 
- H 

. 9 

. 10 


]'ar>.h‘jr • ...... 

Almtmd, rhcstnwi, Frach J yw 
linvvUiui u, fUbovt St ywan* 


15l9a v/wfiowtfiffa When e seed is committed to the soil under the coiwhtiODJ» 

which have been just specified, tlic first Infallible symptom of genmnation is to be deducM 
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from the prolongation of the radicle { fig, 188. a), 
bursting diroiigh its proper integuments, and direct¬ 
ing its extremity downwards into the soil. The next 
step in tlie process of germination is the evolution of 
the cotyled^ or coty Wons (c). unless the seed is 
togetlier acOt;^ledanous, or the cotyledons hypogcan, 
as in tlic oak (6). The next step, in die case of seeds 
furnished with cotyledons, is tliat of the extrication 
of the plumelA (c), or first real leaf, from within the 
cotyledon or from between the cotyledons, and its 
expansion in the open air. 'ilic developemcnt of the 
rudiments of a stcm(d), if the species is furnished 
with one, is the last and concluding step, and the 
plant is complete. Whatever way the seed may be 
deiJositcd, tlie invincible tendency of the radicle is to 
descend and fix itself in the earth ; and of the plumelet, to ascend into the air. Many 
conjectures have been offered to account for this. Knight accounts for it on the old 
but revived principU of gravitation. Keith conjectures that it takes place from a power 
inherent in the vegetable subject, analogous to what we call instinct in the animal sub¬ 
ject, infallibly directing it to the situation best suited to the acquisition of nutriment and 
consequent developemcnt of its parts. 

1500. The ehemical phenomena of gcrmin.itjon consist chiefly in the changes which arc otTcctcd in the 
iiutnment dostinixt for the -supiiort ami dei'elopcmcnt of the embryo till it is converted into a plant 
This nutriment cither passes through the cotyledons, or is rontainotl in them ; because the embryo dies 
when they are prem.aturely cut ott; Rut ttie ftniiaceoiis su1»t.iiM-u of the cotyledons at least iii exal- 
buminous seed.s, is a proof that they tliemsflv es roiiUin the nutriiiieiit. They are to he regarded, ttierefore, 
B.S repositories of the fooil destiiieil for the siiptiort of the embrvo in its gemiiiiatiiig st.ite ; and, if the 
seed IS furnished with a distinet and separate albuinen, then is tlie albumen to be regarded as the repo, 
sitory of fixxi, and the cotyledon or cotyledons as its channel of conveyance. Hut the food thus 00013101 x 1 
in the albumen or rotyledons is not jet tittixi lor the immediate nourishment of the embryo: some 
previous preparation is nivessary; some eliange must lie ctiW-tixl in its piopertics This change is 
elfeetcd by the intcrvontioii of ehemir.il .agency. The moisture imbibed by .a seed placed in the eaith is 
immediately absorlicd bj tlie cotj’hxloiis or albumen, which it readily penetrate.-, and on uhich it imme¬ 
diately begins to operate a chemic.al ctuinge, dissolving part of their farina, or mixing with their oily 
particles, and foniiing a sort ol emulsive juice The roiise(|uciicc of this change is a slight degree of 
fermentation, induced, porh.ips, by the mixture of the starch and gluten of the eotyhxlons in the water 
which they have absorbed, and indicatixl by the extraction ot a quantity of rarbonie .and ga<, .as well as 
by the smell and taste ot the sec'd This is ttie eoinmeiicemeiit of the process of germination, whirh 
takes place even though no oxjgen gas is presiiit Hiit if no oxygen g.is is present, tlien the process 
stops; which shows that the agency of oxjgeii gas is iiidispcns.'itile to gerinimition. Accordingly, when 
oxygon gas is present, it is gr.uluallv inhahxl liv the seed, and the farina ol the cotylcxioiis is found to 
hare clianged its .savour. .Sometimes it becomes acid, but generally sweet, resembling the taste of sugar ; 
and is (xinscxjuently converted into sugar or .some substance analogous to it I'hiB is a further proof that 
a degree of fermentation has been induced; because ttie itsult is precisely the s.ame in the nrex'ess of the 
fermentation of tiarley when convcrtcxl rntti malt, .is known hy the name of the saccharine rermentution ; 
in which oxygen gas is absorbed, heat and earbiinie acid evolvcxt, and a tendency to gi'nniiintion indi¬ 
cated by the shooting of the radicle. Tlie I’lli-et of oxygen, ttierefore, in the prwes’s, is th.it of converting 
the farma of the albumen or lotyhxloris into a mild and saccharine food, lit for the nouri.stin)ent of the 
inf>int plant by diminishing the proportion of its carlMiii, and in augmenting, by consequence, that of its 
oxygen and hvdrogen. The radicle gives the first iiulicatioiis of life, expanding and bursting its integu¬ 
ments, and al length fixing itself in the soil the plumelet next uiilold.s its parts, develojiing the rudi. 
nicnts of leaf, branch, and trunk: and, tiiinlly, the seminal leaves decay and drop off; and the embrvo 
tia-s been converted into a (ilaiit, c.-ifhilde of abstracting iinmeiiiatcly troin the soil or atmosphere the 
nourishment necessary to its future growth. 

Sect. II. Food of the vegetating Plant. 

1521. The substances which jdants abstract from the soil or atmosphere, or the fotgl of the 
vegetating plant, have long occu]>icd the phytologioal enqiiircr. What then arc tlie coin- 
-ponent principles of tlie soil and atmosphere? 'Die investigations and diacuvenos of 
modem chemists have done much to elucidate this dark and intricate subject. .Soil, in 
general, may be regarded as consisting of earths, water, * egtdable mould, decayed animal 
substances, salts, ores, alkalies, g.xscs, perliaps in a proportion corresponding to Uic order 
in which they are now enumerated ; which i.s at ane rate the fact wdth regard to the first 
three, though tlieir relative proportions arc Iiy no means uniform. 'I’hc atmosphere lias 
been also found to consist of at least four species of elastic matter, nitrogen, oxygen, 
carbonic acid gas, and va[>our; together with a multitude of minute particles detached 
from the solid liodies occupying tlie surface of the c.xrth, and wafted upon the winds. 
The two fomier ingredients exist in the proportion of about four to one ; carlwnic acid 
gas in the proportion of about one part in 100; and vapour in proportion still less. 
Such then are tlie component principles of die soil and atmosphere, and the sources of vege¬ 
table hourishment. But the wliolc of the ingredients of the soil and atmosphere ore not 
taken up indiscriminately by tlie plant and converted intq vegetable food, because plants 
do tiot thlHve indiscriminately in all varieties of soil. Port only ot the ingredients arc 
selected, and in certain proportions; as i.s evident from the analysis of tlie vegetable sub¬ 
stance ^ven in tlie foregoing chapter, in wliicb it was found that carbon, hydrogen, 
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oxygen, and nitrogen, arc thd principal ingrediente of plants; while the other ingredients 
contained in tliem occur hut in very small proportions. It docs not however follow, that 
these ingpxsdients enter the plant in an uncoinhined and insulated state, because they do 
not always so exist in the soil and atmosphere; it follows only tltat they are inhaled or 
iil>sorbed by the vegetating plant, under one modification or another. Tlie pi^nt then does 
not select such principles as are the iiibst abundant in the soil and atmosjifiitre ; nor in 
the proportions in wliich they exist; nor in an uncombined and insulated state. But 
what are the substances actually selected ; in what state are they taken up ; and in what 
proportions ? In order to give arrangement and elucidation to the subject, it shall be 
considered under tlic following heads : Water, Gases, \ cgctable Extracts, Salts, Earths, 
Manures. 

1522. fVater. As water is necessary to the commencement of vegetation, so also is it 
necessary to its progress. Plants ■will not continue to vegetate unless their roots bo 
supplied witli water; and if they be kept long witlioul it, the leaves will droop and 
become flaccid, and assume a withered appearance. Now tliis is evidently owing to the 
loss of water ; fur if the roots he again well supplied with vi atcr, the weight of tlie plant 
is increased, and its freslmess I'estored. But many plants will grow, and thrive, and 
eflect the devclopemcnt of all their parts, if the root be merelvjiinmersed in water, 
tiioiigh nut fixed in tlie soil. Tulips, hyacinths, and a variety of plants with bulbous 
roots, may be so reared, and are often to be met with so vegetating ; and many plants 
will also vegetate though wholly immersed. Most of the marine plants are of this de¬ 
scription. It can scarcely he doubted, therefore, that water serves for the purpose of a 
vegetable aliment. But, if plants cannot he made to vegetate without water; and if 
they will vegetate, some when jjiutly immersed vvilliont iJic assistance of soil, and some 
even when totally immersed, so as that no otlier food seems to have access to them ; does 
it not follow' that water is the sole food of plants, the soil being merely the basis on 
which they rest, and the receptacle of their food i* This opinion lias had many advo¬ 
cates; and the arguments and experiments adduced in support of it were, at one time, 
thought to have completely estahlisheil its truth. It was indeed the prevailing opinion 
of the seventeenth century, and was embraced by several philosophers even of the 
eighteenth century ; but its ablest and most zealous advocates were Van Helraont, 
Boyle, Du Hamel, and Bonnet, who contended that water, by virtue of tile vital energy 
of the plant, w.ts snflicient to form all the diflereiit substances contained in vegetables. 
Du Hamel reared in flic above manner ])l<nit.s of the horsccliesUiut and almond to some 
considerable size, and an oak till it was eight years old. But though lie infonns us 
that they died at lost only from neglect of wateiing, yet it seems extremely doubtful 
whether tliey would have continued to vegetate niueli longer, even if they had been 
watered ever so regularly ; for he admits, in the first place, tliat they made less and lcs.s 
progress every year j and, in the second ]>lacc, that their roots were found to bo in a 
very had state. Tlie result of a great vaiiety of experiments i.s, that water is not the 
sole food of plants, and is not convertible into the vvliole of the ingredients of the vege¬ 
table substance, even with the aid of the vital energy ; though plants vegetating merely 
in water do yet augment the quantity of their carbon. 

1523. Gases. When water was found to be insufliiient to constitute the solo food 
of plants, recourse w'as next hud to tlie assistance of the ntmoijphcric air; and the 
vital energy of tlie pl.mt was believed to he at least c.ipablc of furnishing all the dif¬ 
ferent ingredients of the vegetable substance, by means of decomposing and combining, 
in cliflerent ways, atmospheric air and water. But as this extravagant conjecture is 
founded on no proof, it is consequently of no value. It must be confessed, however, 
that atmospheric air is indispensably necessary to the health and vigour of the plant, 
as may be seen by looking at the dift’orent aspects of ])huits exposed tv) a free circulation ^ 
of air, and plants deprived of it: the former are vigorous and luxuriant; the latter 
weak and stunted. It may l)c seen also by means of experiment even upon a small 
scale. If a plant be pLoced under a glass to which no nevv supply of air has acccs.s, it soon 
begins to languisli, and at length williersand dies : Imt particularly if it be placed under 
tile exhausted receiver oJ' an air-pump ; as might indeed be cx]>cctcd from the failure of 
the germination of the seed in similar circumstances. Tlic result of experiments on this 
subject is, that atmospheric air and w'ater are not the only principles constituting tlie 
food of plants. But as in germination, so also in tlic jirogross of vegetation, it is part 
only of tlie component principles of the atmospheric air that ore adapted to the puqjosea 
of vegetable nuti'ition, and selected by the plant as a food* Let us take tlieiu in the 
order of their reversed proportions. 

Ism. The ej^t qf the application afcarhimic acid gas wns found to be altogether prejudicial in the pro. 
cess of the germination of the seed : but In the priKTsa ofsnlwwiuent vegetation it.s appliration has been 
fhuiid, on the contrary, to be extreiaelv beneficial, I'tanta will not indeed vegetate in an atmosphere of 
jHire carbonic acid, as was first ascertained by Ur. Priestley, who found that sprigs of mint growing in 
water, and placed over wort in a state of tVrnciitution, gencr.vlly became dtsul in the sixice of a day, 
and did not even recover when put Into an atmosphere or cninnion .vir. Of a number of cx|»rimenti the 
results are: lit. That carbonic acM gas is of great utility to tlie growth of planU vegetating in the sun, at 
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applied to the leaTH and brniirhes, and whatever increases the proj^rtion of this gas in their atmo¬ 
sphere, at least within a given dourco, forwards vegetation ; Sd, lliat, os applied to the leaves and 
branches of plants, it is prejudicial to vegetation in tiiu shade, if administered in a proportion beyond 
that in which it exists in atmospheric air; .‘Id, 'J'hat earlionic acid gas, as applied to the roots of plants, it 
also benedcial to their growth, at least in tiie more aiivancetl stages of vegetation. 

I1(S5. As oiygen is essential to tlie eonimcnccmcnt and progress of gennination, so also it is essential to 
the progress qj^egetation. It is obvious, tlien, that the i^jinerimcnt proves that it is Ucncflclal to tho 
growth of tbe'vegetable as applied to the root; necessary to the devcloiiement of the leaves; and to tho 
dcveloponieot of the flower and fruit. The flowcr.bud will not cxiiand if conflned in an atniosphcro 
deprived of oxygen, nor will the fruit ripen. Flow er.buds cun fined in an atmosplicre of pure nitrogen 
iaacd without el^iiding A bunch of unripe grapes introduced into a glolic of glass which was luted by 
its orifice to tho bough, and exposed to the sun, ripened without eifecting aiiv material alteration in its 
atmosphere; but wlicii a bunch was placed in the same circumstances, with the addition of a quantity of 
lime, the atmosphere was contaminated, and the grapes did not ripen. Oxygen, tlierefore, is essential to 
the developCmentof the vegetating plant, and is inhali'd during tlic night 

1526. Though nttrof’en gas constitutes by far the greater part of the mass of atmospheric air, it docs not 
seem capable of alTbrding nutriiiient to plants; for as seeds will not germinate, so neither will plants 
vegetate, in it, but tor a very limitetl time, with the exception of the T'liica minor, /.^tlirum .Saliciiria, 
Fnula dyscntcrica, Epilobium hirsutum, and /’olygonimi Persicaria, which seem to succeed equally well 
in an atmosphere of nitrogen gas as in an atmosphere of common air. Nitrogen is found in almost all 
vegetables, particularly in tlie wood, in extract, and in tlicir green parts, dcrivcil, no doubt, from the 
extractive principle of vegetable mould. 

1527. Ht/drogen gas. A pLint of the Kpilhbium hirsdtiim, which was confined by Priestley in a receiver 
filled with inflammable air or liydrngen, eonsiimetl one third of its .it'cosphere and was still green. 
Hence Priestley interrelit, that it serves as a vegetable fooil, and roiistiluu-s even the true and proper 
pabulum of the plant Uut the experiments of later phytologists do not at all coiiotenancu this opinion. 
The coiiclusinii from various experiments is, that hydrogen is uiifavourable to vegelaiuc', and does not 
serve as the food of plants But hvdiogen is contained in planl.s, ns is evident from their aiiclvsis: and if 
they refuse it when presented to tl'iem in a gaseous stale, in what state do they then acquire ii ? To this 
question it is suttii leiit lor tlie present to reply, that it plants do nut aequire their liydrogeii in the state of 
gas^ they may at least acquire it in the .state ot water, wliicli is indisputably a vegetable fuoil, and of 
which hydrogen constitutes one ot the comiionent parts. 


1528. Vegetable extract. Wlicn it was foiiiicl that utTnosphcric air ami water are not, 
even conjointly, capable of furnisliing the wbole of the aliment necessary to the de- 
vclopeinent of the plant, it wa.s then alle^eil that, with tlic exception of water, all sub¬ 
stances constituting a vegetable food must .at least he lulministercd to the plant in a 
gaseous state. But this also is a conjecture unsupported by proof; for even with 
regard to such plants as grow upon a barren rock, or in imre sand, it cannot be said that 
they receive no nourishment whatever besides water, exeejit in a g.ascoiis slate. IMany of 
the particles of decayed animal and vogetalile substances, which float on the atmo-plierc 
and attach thcm.selvcs to the leaves, must he supposed to enter the plant in solution with 
the moisture which the leaves imbibe; and so also similar substances contained in the 
soil must Ijc supposed to enter it by the root : hut the-e substances may certainly con¬ 
tain vegetable nouiishment; and they will perlmps he found to he taken up l>y tho 
plant in proportion to their degree of solubility in water, and to the quantity in which 
they exist in the soil. Now one of (he most important of these substances is vegetable 
extract. When plants have attained to the maturity of their species, the principles of 
decay begin gradually to operate upon them, till they at length die ami arc converted 
into dust or vegetable mould, wliich, as might he expected, constitutes a considerable 
proportion of the soil. The chance then is, that it is ag.-iin converted into vegetable 
nourishment, and again enters the plant. But it cannot wluilly enter the plant, because 
it is not wholly soluble in water. I’art of it, however, is soluble, and consequently 
capable of being absorbed by the root, and that is tlie substance which has been denomi¬ 
nated extract. 


. 1529. Saussure fiiied a large vessel with pure mould of turf, and moistened it with distilled or rain 
water, till it was saturated. At the end ol live davs, when it was siitijoeteil to the artion of Ihc press, 
10,000 parts in weight of the expressed and hlterol tluid yieldtsl, by eva^Hiratioii to ilryiiess, i.>ti jiart* of 
extract Id a similar experiment upon the mould of a kitcnen-gardeii whicli had been manured with dung, 
lO.OiiO parts of a fluid yielilevl 10 of extmi-t, and, in a similar ex])orimeiit u|ioii mould taken Irom a well, 
cumvatcvl corn field, iO.OtiO parts of fluiil yielded 4 parts ot extract .Surh was the result in tliese |uir. 
^ticular cases Rut the qissutitv of ex tract wliicii may he separ.-ited from tlie common soil is not in general 
very considerable. Alter twelve di'coctions, all tliat could be sejiarated was aiioiit one oleveiitli ol it* 
weight; and yet this teems to be more than tiitticient for tlie puiqHises of vegetation for a soil containing 
this quantity was found by experiment to be loss fertile, at least for peas and beans, than a soil containing 
only one half or two thirds of the quantity. Rut if the quantity of extract must not lie too much, neither 
mustit be too little. Plants tliat were (.ut to vcgetite in soil deprived of its extract, as far as reiwatcil 
decoctions could deprive it, were found to be much less vigorous and luxuriant than plants vegetating in 
toil not deprived of its extract: and yet the only pcrceptibli ililTcrence between them is, that the former 
can imbibe and retain a much greater quantity of vvater than the latter. Prom this last ex|>crimeiit, os 
well as from the great pro|>ortion m which it exists in tlie living plant, it cvnlently follows that extrart 
constitute* .i vegetable rorxl. Rut extrai-t contains nitrogen ; font yields by distillation a fluid inipregoatnl 
with atninonia. The diffieulty, therefore, of accniintiiig for the iiitrorliiction of nitrogen into tlie vegeta. 
ting plant, m well as for it* existence m the mature vegetable substance, is done away j tor, althuugh the 
plant refbses it when preseiilcd in a gasemis state, it is plain tiiat it must admit it along with the extract. 
It seems alsoprobalde that a iinall quantity of carbonic acid gas entersthe plant along with theextractive 
principle, as it is known to contain tins gas also, 

1530. Saltt, in a certain proportion, arc foiiiul in most plapts, such as nilrate, muriate, 
and sulphate of potass or sotla, as has been already sho^n. Tlicse salts arc known to 
exist in the soil, and the root is supposed to absorb tliem in solution with tho water by 
which the plant is nourished. It is at least certain that plants may be made to' take up 
by the roots a considerable proportion of 'lalts in a state of nrtiftciol solution. But if 
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salts are tlius taken up by the root of the vegetating plant, does it appear that they are 
taken up as a food ? Some plants, it must be confessed, are injured by the application of 
salts, os is evident from the experiments of Saussurc; l>ut others are as evidently benefited 
by it. Trefoil and lucerne have their growtli much accelerated by the application of sul¬ 
phate of lime, though n^iy otlier plants arc not at all influenced by its action. The 
parietaria, nettle, and bonige will not thrive, except in such soils as contain nitrate of lime, 
or nitrate of potass; and plants inhabiting the sea-coast, as was observed by Du Hamel, 
will not thrive in a soil tliat docs nut contain muriate of soda. It has been thought, how¬ 
ever, tliat the salts are not actually taken up by the root, though converted‘to purposes of 
utility, by acting as astringents or corrosives in stopping up the orifices of the veswls of the 
plant, and preventing the admission of too much water' hut it is to be recollected that 
the salts in question arc found by analysis in the very substance of the plant, and must 
consequently have entered in solution. Jt has been also thought that salts are favourable 
to vegetation, only in proportion as they liasten the putrefaction of vegetable substances 
contained in the soil, or attract tlic humidity of tlic atmosphere. But sulphate of lime is 
not deliquescent; and if its action consists merely in accelerating putrefaction, why is its 
beneficial cfi'cct confined but to a small number of plants ? Grisenthwaite (^New Theory 
of AgrutiUwre, 1819, p. 111.) answers tliis question by .stating, thr.t as in tlic principal 
grain crops which interest tlie agriculturist, there exists a particular saline substance 
peculiar to each, so, if we turn our attention to the clovers and tut nips, we shall still find 
the same discrimination, Saintfoin, clover, and lucerne liavc long been known to con¬ 
tain a notable quantity of gypsum (sulphate of lime) ; but such knowledge, very strange 
to 1 elate, never led to the adoption of gypsum as a manure for tliesc crops, any more than 
tliat of phosphate of lime for wheat, or nitrate of soda or pofassa for barley. It is true 
that gypsum has been long, and in variousqilaces, recoinincndcd as a manure, but its uses 
not being understood, it was recommended without any reference to crop, or indeed to 
tlic acconiplisluncnt of any fixed object. It is very v, ell known that some particular ingre¬ 
dient may be essential to tlie composition of a body, and }ct constitute but a very small 
proportion of its mass. Atmospheric air contains only about one part in the 100 of 
carbonic acid; and yet no one will venture to afiirm fJiat carbonic acid gas is merely on 
adventitious and accidenttd element esisting by chance in the air of the atmosphere, and 
not an essential ingredient in its composition. I'liusphato of lime constitutes but a very 
sinull jiroportion of animal bodies, perhajis not one part in 500 ; and yet no one doubts 
that it is essential to the composition of the bones. But the same salt is found in the 
ashes of all vegetables ; and uho will .say that is not essential to their perfection. 

15:51. Earthn. As most plants liavt* heeii found by analysis to contain a portion of 
alkaline or earthy salts, so most plants htivo been found to contain also a portion of 
earths: and as tlie two substances are so nearly related, and so foreign in their character 
from vegetable substances in geneta1, the same enquiry has consequently been made with 
reganl to their origin. Whence are the earths derived that have been found to exist in 
plants? Cliiefiy from the soil. But in wliat peculiar state of combination do they enter 
the vessels of die plant? TJie state most likely to facilitate dieir absorption is Uiat of their 
solution in water, in which all the earths hitherto found in plants are known to be in a 
slight degree soluble. If it be said that the proportion in vvliich they are soluble is so 
very small that it scarcely deserves to be taken into the account, it is to be recollected 
that the quantity of water absorbetl by tlie plant is great, while tliat of the earth 
necessary to its health is but little, so dial it may easily be acquired in the progress oT 
Vegetation. Such is die manner in wliicli their absorption seems practicable; and 
Woodward's experiments afford a presumption diat they are actually absorbed by tlie 
loot. 

1532. The proportion (ifeatths eontmned in the nshes n/regetnbles depends upon the nature of thesoil in 
whirli they grow. The ashes of the leaves of the A’hodtxiciidron lerrugiiietim, growing on Mount .Turj, a 
ealrarcous moiintnin, yieldeil 4,J-2S |>arts of eitrthy earlKiiiate, and tinly()'75of silica: but the ashes of 
tile leaves of n plant ut the same s|HH-ies, growing on Mount llreveti, a granitic mountain, yielded two|Mrts 
of silica, and oii^ lfi'75 of i*arthy carbonate. It is probable, however, that plants are not Indebted merely to 
the soil for the earthy particles which they may ronlain. Tliey may nrqiiire them partly Droin the atmo. 
sphere. Margray has shown thiit rain-water eontains sdieji in the proixirtum of a grain to a pound; which, if 
it should not reach the root, may possibly be absorbed along with the water that adheres to the leaves. But 
although the earths are thus to be regarded as euustituting a small proportion of vegetable food, they ore 
not of themselves sufficient to support tlie plant, even witli the assistance of water. Giobert mixed 
together lime, nliimine, silica, and magnesia, in such pro|M>rtioii.s as are generally to lie met with in fertiic 
soils, and moistened them with water. Si'veral difTereiit grains were then sown in this artiHeial soil, 
which germliiateil liuleed, but lild not thrive; and perished when the nourishment of the eotylcdons was 
exhausted. It is plain, therefiire, that the earths, though benetieial to the growth of some vegeUbies, 
and (lerhaps iicressary to the health of others, are by no means cuixiblc of aflbrding any considerable de. 
greu of iiourislimciit to the plant * 

153.3. Supjily of food by manures and culture. VTitli regard to the food of plants derived 
from the atmosphere, the supp^ is pretty regular, ot least, in as far as the gases are coii- 
cemed; for they arc not found to vary materially in their proportions on any part of the 
surface of tile globe : but tlie quantity of moisture contained in Uki atino.spbcru is con¬ 
tinually varying, m tliat in 4ho same season you have not always the same quantity, 
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though ill the course of the year the deficiency is perhaps made up. From the atmo¬ 
sphere, therefore, tliere is a regular supply of vegetable food kept up, by nature for tiie 
support of vegetable life, independent of the aid of man: and if human aid were even 
wanted, it does not appear that it could be of much avail. But tliis is by no means the 
case with regard to mils; for if soils are less regular in their composition, they are at 
least more witliin tlic reach of human raanagcinAit. Hie supply of food may be in¬ 
creased by altering the mechanical or chemical constitution of soils; and by tlie addi¬ 
tion of food in the fonii of manures. The mechanical constitution of soils may be 
altered by pulverisation, consolidation, draining, and watering; tlieir chemical properties 
by aeration and torrification; botli ineclianical and chemical properties, by the addition 
of cartlis or other substances; and manures, citlicr liquid or solid, are supplied by the 
disti’ibution of prepared fluids, dungs, and other nourishing matters, with or witliout 
tlieir interment. (See Book III.) 

1534. SoUsinaslate of culture, though eonsiiting origitially (f the due proportion ff 
ingredients, may yet become exhausted of the principle of fertdUy by means of too frequent 
cropping I whetlicr by repetition of die same, or rotation of different, crops. In tliis 
case, it sliould be the object of the phytulogist, ns well as of the practical cultivator, 
to ascertain by what,,ineans fertility is to be restored to an c'.hausted soil, or commu¬ 
nicated to a new one. In tlie breaking up of new soils, if the ground has been wet or 
inarsliy, as is frequently the case, it is ollen sntlicient to prepare it merely by means of 
draining oil'tlie superfluous and stagnant water, and of paring and burning tlie iiirf upon 
the surface. If tlie soil has liccn exhausted by too frequent a repetition of tlie same 
crop, it often happens that a change of crop will answer the jitirposc of the cultivator ; 
for, although a soil may be exhausted for one sort of grain, it does not necessarily follow 
that it is also exhausted for anotlier. Accip-dingly, the practice of the farmer is to 
sow his crops in rotation, having in the same field a crop, perhaps, of wlieat, barley, 
beans, and tares in succession ; each species selecting in its turn some peculiiu* mitrinicnt, 
or requiring, perhaps, a smaller supply than the crop which has pieceded it. But even 
upon tlie plan of rotation, the soil becomes at length exhausted, and the cultivator is obliged 
to have recourse to other means of restoring its fertility. In this case, an interval of re¬ 
pose is considerably eflicacious, as may be seen from the irici eased fertility of fields that 
have not been ploughed up for many years, such :us those used for pasture; or even from 
tiiat of tlie walks and paths in gardens when they are again broken up. Hence also the 
practice of fallowing, and of trenching, or deep ploughing which in sonic cases has nearly 
tile sonic cITect as trenching. 

1535. 7'he ferlUUy <f a soil is restoied, in tlie case of draining, by means of its 
carrying oft’ all such superfluous moisture as m.ay be lodged in the soil, whicli is well 
known to be prejudicial to plants not naturally aquatics, as well os by its rendering tlie 
soil more Ann and compact. In Uic case of burning, the amelioration is eflected by 
means of the decomposition of the vegetable substances contained in the turf, and sub¬ 
jected to the action of the fire, which dispciscs part also of the siiperlliious moisture, but 
leaves a residue of asties favouralile to fiilui’e vegetation. In the case of the rotation of 
crops, the fertility is not so iiiucii restored, as more completely developed and brought into 
action; because the soil, though exhausted for one species of grain, is yet found to be 
sufficiently fertile for anotlier, the food necessary to each being diirerent, or required in 
less abundance. In the case of the repose of the soil, the restored fertility may be owing to 
Uie decay of vegetable substances which arc not now carried ofiTin the annual crop, but left to 
augment the proportion of vegetable mould; or to the accumulation of fertilising particles 
conveyed to the soil by rains ; or to the continued abstraction of oxygen from the atmo- 
iphere. In the case of fallows, it is owing undoubtedly to the action of tlie atmospheric 
air upon the soil, whether in rendering it more friable, or in hastening the putrefaction 
of noxious plants; or it is owing to tlie abstraction and accumulation of oxygen. In 
tlie case of trenching, or deep ploughing, it is owing to the increased facility with wliich 
the roots can now penetrate to tlie proper depth, by w liich their sphere of nourishment is 
incroMcd. But it often liappcns that the soil can no longer be ameliorated by any of the 
foregoing means, or not at least with sufficient rapid'ty fur the piir|ioscs of tlie cultivator; 
and in this case tliere must be a direct and actual application made to it of such sub¬ 
stances as are fitted to restore its fertility. Hence the indispensable necessity of manures, 
which consist cliiefly of animal and vegetable remains that arc buried and finally decom¬ 
posed in the soil, from which they are afterwards absorbed by Uie root of the plant, in a 
state of solution. 

15.36. But as carbon is the principal ingmlimt furnished by manures, as contributing to 
the nourisltment of the plant, and is not ill^lf soluble in water, nor even disengaged by 
fermentation in a state of purity ; under what state of cheniical eombinatioii is its imiIu- 
tion,effected? Is it effected in the state of cliarcoal ? It has been thought, indeed, Uiat 
carbon in the state of charcoal is soluble in water; liecaiisc water firum a dunghill, when 
evapqratMl, cmistantly leaves a rc.siduum of cliarcoal, as wiyi first ascertained by tiic ex- 
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periments of Ilossenfratz. But there seem to be reasons for doubting tite legitimacy of ttie 
conclusion that has been drawn from it; for Sencbicr found tliat plants whose roots were 
immersed in water took up less of the fluid in proportion as it was mixed with water from 
a dunghill. Perhaps then the charcoal of water from a dunghill ig held merely in sus¬ 
pension, and enters tlic plant under some otlicr modification. But if carbon is not 
soluble in water in the state of chorcoSl, in what other state is it soluble? It is soluble 
in the state of carbonic acid gas. But is this the state in which it actually enters the 
root ? On this subject phytologists have been somewhat divided in opinion. Senebier 
endeavours to prove that carbonic acid gas, dissolved in water, supplies the roots of plants 
with almost all their carbon, and founds his arguments upon the following facts :—In tlie 
first place, it is known that carbonic acid gas is soluble in water; in the second place, it 
is known to be contained in the soil, and generated by the fermentation of the materials 
composing manures; and, in the next place, it is known to be beneficial to vegetation 
when applied artificially to tlie roots, at least in a certain degree. This is evident from 
the following experiment of Uuckert, as well as from several experiments of Saussure’s 
previously related. Ruckert planted two beans in pots of equal dimensions, filled with 
garden mould ; tlie one was moistened with distilled water, and the other with water im¬ 
pregnated with carbonic acid gas. But the latter appeared abows ground nine days 
sooner tlmn tlie former, and produced twenty-five beans ; while the former produced only 
fifteen. Now tlic result of this experiment, as well as the preceding facts, is evidently 
favourable to the presumption of Senebier, and shows that if carbonic acid is not tlie state 
in M-bich cai bon enters the plant, it is at least a state preparatory to it; and there are 
Ollier circumstances tending to corroborate the opinion, resiilliiig fiom the analysis of the 
ascending sap of plants. The tears of the vine, when analysed by Senebier, yielded a 
portion of carbonic acid and earth ; and as the ascending sap could not be supposed to 
liave yet undergone much alteration, tiie carbonic acid, like die earth, was probably taken 
up from the soil. But this opiiiinii, which seems to be so finniy established upon the 
basis of ex|)eriinciit, Ilossenfratz strenuously controverts. According to experiments 
wliicli be had instituted with an express view to the investigation of this subject, plants 
which were raised in water iinjiregiiatcd with eaibonic acid difllered in no respect from 
such as grew' in jiiire water, and contained no earlion that did not previously exist in the 
seed. Now if this were the fact, it would be decisive of die point in quc.stiun. But it 
is plain from the experiments of 8aussurc, as related in the preceding section, that Ilas- 
senfratz must have been mistaken, both with regard to the utility of carbonic acid gas as 
furnishing a vegetable aliment, and with regard to the augmentation of carlwii in the 
plant, 'i'be opinion of Senebier, therefore, may still be correct. It must be acknow¬ 
ledged, however, that tlic subject is not yet altogellier satisfactorily cleared up ; and dial 
carbon may certainly enter the plant in some state dilleient from that cidier of charcoal 
in solution, or of carlioiiie acid gas. Is not carbonic acid of the soil decomposed before 
entering die plant ? This is a conjecture of Dr. 'lliomson’s, founded upon the fol¬ 
lowing facts : — The green oxide of iron is capable of deeomjiosiug c<ubonic acid ; and 
many soils contain that oxide. Most soils, indeed, contain iron, either in tlie state of die 
brown or green oxide, and it lias been found that oils coiucTt the brown oxide info 
green. But <lung and rich soils contain a quantity of oily substance. One efl'cct of 
manures, therefore, may be that of leducing the brown oxitlc of iron to the green, thus 
rendering it capable of decomposing carbonic acid gas, so ns to prepare it for some new 
combination, in which it may serve as an aliment for plants. All diis, however, is 
but a conjecture ; anti it is mure jirobable that the carbonic acid of the soil enters the 
root in combination with some other substance, and is afterwards decomposed witliin die 
plant itself. 

Sect. III. l^rocess of Vegetable NiUrition. 

IS.*}?. Plants are nourished in a ntninier in some <k^rec analogous to that in which animals 
arc sustained. 'Die food of plants, w licthcr lodged in the soil, or wafted through the atmo¬ 
sphere, is taken up by introsusccpiioii in the form of ga,ses or other fluids ; it is then known 
as their sap: this sap ^ends to the leaves, where it is elaborated as the blood of animals is 
in the lungs ; it Uicn enters into the general circulation of the plant, and promotes its 
grow’th. 

1.158. Introsusceplion. As plants have no organ analogous to the mouUi of animals, 
they ore entibled to take up die nourishment necessary to their support only by absorp¬ 
tion or inlialation, as tlie cliyle into the animal lacteals, or the air into the lungs. The 
former term is applied to die introsusceptlontef non-elasUc fluids ; the latter to that of 
gaseous fluids. ITie absoqition of non-elastie fluids by die epidermis of plants does not 
admit of a doubt. It is prov^ indisputably, diat the leaves not only contain air, but do 
actually inhale it. It was the opinion of Priestley diat they inhale it chiefly' by die upper 
surface ; and it has been shown by Saussurc that their inhaling power depends entirely 
upon thdr organisadon. lt>has been a question, however, among phytologists, wlicthcr 
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it is not also efibcted by the epidennis of the otlier parts of the plant. We can scarcely 
suppose it to be effected by tlie dry and indurate epidermis of tlie bark of aged trunks, 
of which tlie original organisation is obliterated; nor by that of the larger and more aged 
branches. But it lias been thought that there arc even some of the soft and succulent parts 
of the plant by which it cannot be effected, becaus^ no pores are risible in tiieir epidermis. 
Dccandolle found no pores in tlie epidermis of fleshy fruits, sucli as pears, peaches, and 
gooseberries; nor in that of roots, or scales of bulbs ; nor in any part not exposed to 
the influence of air and light. It is known, however, that fruits will not ripen, and that 
roots will nut thrive, if wholly deprived of air; and hence it is probable that they inhale 
it by their epidermis, though the pores by which it enters should not be vi.sible. In die 
root, indeed, it may pos.sibly enter in combination with the moisture of the soil; but in 
the other parts of the plant it enters no doubt in the state of gas. Herbs, therefore, and 
the soft parts of woody plants, absorb moisture and inhale gases from the soil or atmo¬ 
sphere by means of the pores of their epidermis, and thus the plant effects the intro- 
susception of its food. 

15S9. Ascent Uie sap. The means by which the plant effects the introsusception 
of its food, is chiefly that of absorption by the root. But tlie fli<<<ls existing in the soil 
when absoiiied by tla root, are designated by the appellation of sap or lymph ; which, 
before it can be rendered subservient to the purposes of vegetable nutrition, must either 
be intermediately conveyed to some viscus proper to give it clalioratioii, or iinnicdiutely 
distributed throughout the whole body of tlie plant. Our present object, thciefore, is 
that of tracing out the progress of its distribution or ascent. 'Hie sap is in motion in 
one direction or other, if not all the year, at least at occasional periods, as the bleeding of 
plants in spring and autumn sufficiently illiistiates. The plant always bleeds most ficely 
about the time of die opening of the bud ; for in proportion as the leaves expand the sap 
flowrs less copiously, and when they are fully expanded it entirely ceases. But this sus¬ 
pension is only temporary, for the plant may be made to bleed again in the end of the 
autumn, at least under certain conditions. If an incision is now mode into the body 
of die tree, after the occurrence of a slioit but sliarji frost, when the heat of the sun or 
mildness of the air begins to produce a thaw, die sap will again flow. It will flow 
even where the tree lias been but partially thav^ed, which suinctinies happens on the south 
side of a tree, when the heat of the sun is strong and the wind iiortlioily. j\t the seasons 
now specified, therefore, the sap is evidently in motion ; hut the plant will not bleed 
at any other season of the year. It has been the opinion of sonic pliytologists, that tlie 
motion of the sap is wholly suspended during the winter. But tlumgii the great cold of 
winter, as well as the great heat of summer, is by no nie.iiis so favourable to vegetation as 
the milder though more changeable temperature of spring and aufuiiin, yet it does not 
wholly suspend the movement of the sap. I’alms may be made to bleed at any season of 
the year •, and although this is not the case witii ]>laiits in general, yet there is pi oof suf¬ 
ficient that the colds of winter do not, even in this climate, entirely pi event the sup fioin 
flow’ing. Buds exhibit a gradual developeinent of parts throughout the whole of the 
winter, as may be seen by dissecting them at different periods. So also do roots. Ever¬ 
greens retain their leaves; and many of them, such as the arbutus, launtslitius, and the 
beautiful tribe of die mosses, protrude also their blossoms, even in siiito of tlie rigour of the 
season. But all this could not possibly he accomplished, if the motioti of the sap were 
wholly suspended. « 

1540. Thus the sap is in perpetual motion, with a more accelerated or more diminished 
vtlocUp, throughout the whole of the year ; but still there is no decided indie.ition exhibited 
in the mere circumstance of the plant’s bleeding, of the direction in winch the sap is 
moving at the time; for the result might be the same whether it was passing from the 
root to die branches, or from the branches to the root. But as the great influx of tlie 
sap is effected by means of the pores of the epidermis of the root, it follows that its mo¬ 
tion must, at least in the first place, be diat of ascent; and sucli is its direction at tlie 
season of the plant’s bleeding, as may be proved by the following expel intent; — If the 
bore at incision that has been made in die trunk is tni'>utely inspected while the plant yet 
bleeds, the sap will be found to issue almost wholly from die inferior side. If several 
bores are made in the same trunk, one above another, the sap will begin to flow first from 
the lower bore, and then from those aiiove it. If a branch of a vine be iopped, the sap 
will issue copiously from die section terminating die part that remains yet attached to the 
plant; but not frmn the section terminating the part that has been lopped offl Tiii.s 
proves indulntably that the direction of the sap’s motion, during the season of the plant’s 
bieoding, is that of ai^cent. But if the sap flows .so copiously during the season of bleed¬ 
ing, it follows that it must ascend with a very considerable force; which force has accord¬ 
ingly been made the subject of calculation. To tlie stem pi a vine cut off'aboiit two feet 
and a Italf from die ground. Hales fixed a mercurial gauge which he luted with mastic; 
the gauge was in the form of a siphon, so contrived diat the mercury might lx; motle to 
rise in proportion to the pressure of the ascending sap. Tlie mercury rose accordingly. 
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and reached, at Its maximum *to a height of thirty-ciglit inches. But this was equivalent 
to a column of water to the height of forty-dirce fecttlirec and one tliird inches; demon¬ 
strating a force in the motion of the sap that, without the evidence of experiment, would 
have seemed altogether incredible. 

1541. I'huB the tap, in ascending Jr£m the lovxr to the upper extremity of Ute plant, is 
jnvjKlled with a very considerable^orce, at least in the bleeding season. But is the as¬ 
cending sap propelled indiscriminately throughout the whole of the tubular apparatus, or 
is it confined in its course to any particular cliannel ? Before the anatomy of plants had 
been studied witli much accuracy, there was a considoitdilc diversity of opinion on tlie 
subject. Some thought it ascended by the bark; others thought it ascended by the 
bark, wood, and pith, indiscriminately; and others thought it .ascended between the l>ark 
and wood. I'he first opinion was niaintaincd and supported by Malpighi; and Grew 
considered that the sap ascends by the bark, wood, and piUi, indiscriminately. l>u Hamel 
stripped several trees of tlieir bark entirely, which continued, notwitlistanding, to live for 
many years, protruding new leaves and new branches as before. Knight stripped the trunks 
of a number of young crab trees of a ring of bark half an inch in breadth; but the leaves 
were protruded, and the branches elongated, as if tlic operation had not been performed. 
Du Petit Thouars removed the central wood and pitli from tJie stAns of several young 
sycamore trees, leaving the upper part to be siipjiurted only by four pillars of bark : in 
others he removed the bark, liber, and alburnum, leaving tile upjier part of the tree to lie 
supported solely by the central wood. In each case tlie tree lived, so that he concludes 
that both the bark and wood are competent to act as conductors to the sap. (i/ist. d’un 
iforcenu de liois, Hort. Tour, 481.) 

I.'542. That the sap docs not ascend exclusinely by the bark is thus rendered snfliciently 
evident. But it is equally evident that it does not ascend by the pitii, at least alter Uie 
first year; for then, even upon Grew’'s own supposition, it becomes either jiiiceless 
or wholly extinct; ami even during the first year it is not absolutely ncccssarj', if at all 
subservient to the ascent of the sap, as is proved by an expei intent of Knight’s. Having 
contrived to abstract from some annual shoots a portion of their pith, so as to interrupt 
its continuity, but not otherwise materially to injure tlie fabric of tlie shoot, Knight found 
that the growth of the sliouts which had been made the subject of experiment was nut at 
all aflected by it. 

1543. The sap ascends neither by the bark nor pith, but by the u'ood only. But the 
whole mass of the wood tJiroughont is not equally well adapted for the purpose of c<in- 
veying it. 'Hie interior and central part, or that which has acquired its last degree of 
solidity, docs not in general afford it a passage. 'Hiis is ]iroved by wli.at is called the 
girdling of trees, which consists in making a circular gap or incision quite round the stem, 
and to tlic dcptli of two or tiirec inches, so as to cut throiigli both the bark and albumiim. 
An oak tree on whicli Knight had performed tliis operation, with a view to ascertain the 
channel of the sap’s ascent, exhibited not the slightest mark of vegetation in the spring 
following. Tile sa]> then does not ascend through the channel of the matured woimI. 
But if the sap ascends neitiier througli the channel of the hark, nor pith, nor matured 
wood, Uiroiigh what other channel does it actually ascend ? 'Hie only remaining cliannel 
through which it can possibly ascend is that of the albiirniiin. In passing through the 
chaniiL‘1 of the alburnum, docs the sap ascend promiscuously by the whole of the 
tubes composing it, or is it confined in its passage to any jieculiur set ? 'Hie earliest 
conjectures recorded on this subject are those of Grow and Malpighi, who, though they 
maintained tluit tJic sap ascends chiefly by the bark, did not yet deny that it ascends also 
partly by tlie albnmum or wood. It occurred to succeeding phyiologists Uiat the 
progress of the sap, and the vessels through which it pas.ses, might he truceil or ascer¬ 
tained by means of making plants vegetate in coloured infusions. Du Hamel steeped 
the extremities of branches of the fig, elder, honeysuckle, and filbert in common ink. 
Ill examining tlie two former, afler being steeped for several days, the part immersed 
was found to be black throughout, but the upper part was tinged only in the wood, which 
was coloured for the length of a foot, but more faintly and partially in proi>ortion to the 
height. The pith, inde^, exhibited some traces of ink, but the bark and buds none. 
In some other examples tlie external layers of the wood only were tinged. In the honey¬ 
suckle the deepest shade was alxiut tlie middle of the woody layers; and in the filbert there 
was also observed a coloured circle surrounding Uie pitli, but none in the pith itself, nor 
ill the bark. 

1544. Thus it is proved that the sap ascends through the vessds tf the longitudinal fire 
composing the alburnum of woody plants, and through the vessels f the sei'cral bundles of 
longfuflinal fibre constituting the woody part if herbaceous plants. But it has been already 
shown that the vessels cumposiijg tlie woodj’ fibre lu'o not all of the same siiecies. There 
are simple tulies, porous tubes, spiral tubes, mixed tidies, and interrupted tubes. Ihrouglt 
which of these, therefore, does tlie sap pass in its ascent ? Tlw best reply to this enquiry 
has been furniidied by Kuighlrand Mirbel. Knight prepared some annual shoots of the 
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apple and horsechestnut, by means of circular incisions, sd as to leave detadied rings of 
bark with ihsulated leaves remaining on the stem. He Uien placed them in coloured 
infusions obtained by macerating tlie skins of very i>lack grapes in water; and, on 
examining the transverse section at tlie end of the experiment, it-was found that tjie 
infusion luul ascended by the wood beyond his incisions, and also into the insulated 
leaves, but had not coloured the pitli nor bark, niir the sap between the bark and wood. 
Prom tlie above experiment, Knight concludes that the sap ascends tlirough what are 
called the common tubes of the wood and alburnum, at least till it reaches the leaves. 
Thus the sap is conveyed to the summit of the albunium. But Knight's next ob¬ 
ject was to trace the vessels by which it is conveyed into the leaf. The apple tree and 
horsechestnut were still his subjects of experiment. In the former the leaves are 
attached to tlte plants by three strong filires, or rather bundles of tubes, one in the 
middle of the leaf-stalk, and one on each side. In the latter they arc attached by means 
of several such bundles. Now tlie coloured fluid was found in each cose to have passed 
through the centre of the several bundles, and tlirough the centre only, tinging the lubes 
throughout almost the whole length of the leaf-stidk. In tracing their direction from the 
leaf-stalk upwards, they were found to extend to the extremity of the leaves; and in 
tracing their direction from the leaf-stalk downwards, tlicy were found to penetrate 
the bark and alburnum, the tubes of which they join, descending obliquely till they 
reach the pith which they surround. From their position Knight calls them central 
tubes, thus distinguishing them from the common tubes of the wood and alburnum, and 
from the spiral tubes with which they were every where accompanied as .‘ippcndagcs, as 
well as from a set of other tubes which surrounded them, but were not coloured, and 
wbicb he designates by the appellation of external tubes. The experiment was now 
transferred to tlie flower-stalk, and fruit-stalk, which w'iis done by placing branches 
of the apple, pear, and'vine, furnislied with flowers not yet expanded, in a decoction 
of logwood. The central vessels were rendered apparent as in the lenf-stalk. When 
the fruit of the two former was fully formed, the experiment was then mode upon the 
fruit-stalk, in which the central vc.ssels were detected as before ; hut the colouring matter 
was found to have penetrated into the fruit also, diverging round the cure, approaching 
again in tlie eye of tlie fruit, and teiminating at last in the stamens. This was ellectcd hy 
means of a prolongation of the central vessels, which did not liowovcr appear to be accom¬ 
panied by the spiral tubes beyond the fruit-stalk. Siidi then arc the parts of tlie (ilant 
through which the sap ascends, and the vessels by which it is conveyed. Entering by the 
pores of tlie cpidcniiis, it is received into the longitudinal vcssek of the root hy wliich it 
is conducted to tlie collar. Tlicnce it is conveyed by the longitudinal vessels of the albur¬ 
num, to the base of the leaf-stalk, and peduncle ; from which it is further traiisinitt-d 
to the extremity of the leaves, flower, and fruit. There remains a question to bo 
asked intimately connected with the sap’s ascent. Do the vessels coiuUiciing the sap 
communicate with one another by inosculation or otherwise, so ns tli.st a portion of their 
contents may be conveyed in a lateral direction, and, consequently, to any part of the plant; 
or do they form distinct channels throughout the whole of their extent, having no sort of 
communication with any other set of tubes, or with one another ? Eacli of the two 
opinions implied in the question has bad its advocates and defenders ; but Du Hamel and 
Knight h<ive shown that a branch will still continue to live, though the tnhes leading 
directly to it are cut in the trunk ; from which it follows tli.-it the sa)i, though flowing 
the most copiously in the direct line of ascent, is at the same time also dilfused in a trans¬ 
verse direction. 

1545. Cauxs of the sap'» ascent. By what power is tlie sap propellctl ? Grew states 
two hypotlieses; its volatile nature and magnetic tendency, aided hy tlie agency of ferment¬ 
ation. Malpighi was of opinion that the sap ascends hy means of tlie contraction and 
dilatation of the air contained in the air-vessels. M. De la Hire attempted toacconiufor 
the phenomenon hy combining together the theories of Grew and Malpighi ; and Borelli, 
who endeavoured to render their theory more perfect, by bringing to its aid the influence 
of the condensation and rarefaction of the air and juices of the plant. 

1546, Ageney heal. Du HatncI directed bii efTorta to the aoliitinn of the diffleiiUv, by endeavotiHng 
to account fi>r tte phenomenon tiroin the agency of heat, and chiefly on the following grounds : because 
the sap begins'to flow more copiously as the warmth of soring returns; ticcause tlie sap is sometimes found 
to flow on the south ride of a tree before it flows on tne north side, that Is, on the side exposed to the 
influence of the sun’s heat sooner than on the sidcdcprivisl of it; because plants maybe made to veg<‘tate, 
even in the winter, by means of forcing them in a hot house; and because plants raised in a hot'^ouse 
produce their fruic earlier than such as vegetate in the open air. There can be no doubt of the great 
utility of heat in torwafding the progress of vegetation ; but it will not therefore fblluw that the motion 
and ascent of the sep are to be attributed to its agency. On the contrary, it is very well known that if 
the temperature exceeds a certain degree, it becomes then prejudicl.-il both to the ascent of the sap and 
also to the grosrth of the |dant Hales found that the sap flows h-m rapidly at mid-day than in the 
morning: and every body knows that vegetation is less in vuriant at midsummer than in the spring, flo 
•Iso. in tne case of forcing, it hin>pcns but too oflen tliat the produce of the hot-house is totally destroyed 
by the unskilful application of heat If heat U actualty the eause of the sap's ascent, how comes it that the 
degree nenifsary to produce the effbet is so very variable, even in the same rllmatc f I'or there are many 
plants, .(ueb w the arbutus, launutinus, and the mosses, which will continue not tmly to vegetal^ 
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but to protrude their blo«8oina and enaturo their fruit, even in the midst of winter, when the temperature 
is at the lowest; and, in the case of submarine plants, the temperature can never be very high : so 
that, aithouf^ heat docs no doubt facilitate the ascent of tlie sap by its tendency to make the vessels 
expand, yet it cannot be regarded as the eitirient ciiusc, since the sap is proved to be in motion even 
tJirougliout the whole of the winter. IHi Hamel endeavours, however, to strengthen the operation of 
beat by means of the influence of humidity, as being also powerful in promoting the ascent of tile sap, 
whether as relative to the season of the year or time of the day. Tlic influence of the humidity of the 
atmosphere cannot be conceived to operate ta a propelling cause, though it may easily be conceived to 
oi>eratc os afRirding a facility to the ascent of the sap in one way or other; which under certain circum. 
stances is capable of most extraordinary accclcnition, but particularly in that state of the atmosphere 
which forbodes or precedes a storm. In such a state a stalk of wheat was observed by l>u Hamel to grow 
three inches in tlirce days; a stalk of barley six inches, and a shoot of a vine almost two feet; but this 
is a state that occurs but seldom, and cannot be of much ser\ ie,- in the general propulsion of the sap. 
On this intricate but Important subject Lmna-us appears to have embraced the r^inion of l>u Hamel, or 
an opinion very nearly allied to it; but docs not seem to have strengthened it by any new accession of 
argument; so that none of the hitherto alleged causes can be regarded as adequate to the production of 
the e£^t 

1547. ImtabiUty. ferhaus the only adequat" cause ever suggested, prior to the hypothesis of 
Dutrnchet, is that alleged by Saussurc. According to Saussure the cause of tlic sap's ascent is to 
be found in a pi^uliar siiecics of irritability inherent in the sap-vessels tliemselves, and dependent upon 
vegetable life; in consequence of which they arc rendered capable of a certain degree of contraction, 
aciording to tho aflbctiou of the internal surface by the application of stimuli, as well as of subsequent 
dilatation accordinp to the subsidence of the action of the stimulus; thus admitting and pro|)etling the sap 
by alternate dilatation and contraction In order to give clucidatiuii to tlie subject, let the tube be supposed 
to consist of an iiideliiiite number of hollow cylinders united one to another, let the sap be supjiosed 
to enter the first cylinder )>y capillary attraction, or by any otlicr adequate means, then the first cybnder 
being excited by the stimulus of the sap, begins gradually to contract, and to propel I he contained fluid 
into the cylinder immediately abot e it But the rylinrier immediately above it, when acted on in the same 
manner, is affectid in the s.iiiie manner ; and ttius the fluid is propelled from cylinder to cylinder till it 
readies tlic summit of the pl.iiiL >So also when the first cylinuer has dischargeil its contents into the 
second, and is no longer ,acted upon by the stimulus of tho sap, it begins again to be dilated to its original 
capacity, and prepared fur the iiitrcMUsceplioii ot a new portion of fluid Tlius a supply is constantly kept 
lip, ami the sap continues to flow Tlie above is by iar the simplest us well as most satisfactory of all 
theories ateounfiiig for tlic ascent of the sap. 

1548. Cuniracliojt and dilntuttan. Knight has presented us with a theory winch, whatever may be its 
real value, merits at Ica.-t our p.irticular notice, as coming (rom an author who stands di-scrvc'dly liigh in 
the list of phytological writers 'I'Ins llieory rests upon the principle of the contr.action and dilatation, not 
of the saji-vcssels tiicinscives, as in the theory of Saussurc, but ot what Knight denoiinnatcs the tt/vrr 
grain, assisted perhaps by heat and hiimulity exiianding or rondcusnig the fluids. (A'Ai/. J'tans , 1801.) 
Keith considers this theory of Knight as beset with many ditiicultics, and the agency of the alleged cause 
as totally inadeejuate to the prcahii tion of the eH'i*i t to be accoinplisbed. 

1549. Necemlff tif an rquitibrium tn thr plant Du I'elit 'i'buuars attributes tlic motion of the sap to an 
Inherent power, with winch nature h.as been pleased to endow vegetables. Hut the cause of the renewal 
of its motion in the sjirlng, after remaining in a qmesrent stale for several months, he ascribes to the 
necessity of maintaining a pertect equilibrium in the system ot a plant. So that, if a consumption of sap 
is produecsl at any given point, the lU'cesvity of inakiiigguod the space so occasioned eonsequisilly tlirowf 
all the p.iitii li-s of sap into niotinii; and the same etti-ct will continue to operate as long as any 
consuiniition ot sap takes place 'J'bc (irst cause of this consumption of sap he declarers to be the deve- 
lo|H‘inciit ut the buds, and alroaily formed young loaves, by the stiinuinting action of light and heat, but 
particularly of the l.vttcr. As soon as tins ilcvclu|ieinent occurs, an assiinilalion and absorption of sap it 
occasioned fur the support of the young leaves, a vacancy iii the iininediatc vicinity ot the leaves it 
produced, and a motion immcdiaUdy takes pl.acc. {Loudon Emyc , art. But.) 

IbM Eleftnuty. 'I'lio most satisfactory liypothcsis for the ascent of the sap is that of M. Dutrnchet. 
Tins philosopher,'by caredil examination with a microscope, found th.at the minute conical termination 
ot the radicle was turnnshed with other projecting bodies, like sjiongcs, which ]x-rfoim tlicolhce of the 
piston of a syringe, and have the jKiwer of introducing into ihcir cavity, and through their sides, the 
water whu li ionics in contact wall the exterior surface, and winch spongiolcs opiwsc, at the same time, 
the exit of any liiiul whicli they may imtnbe Ttie motions of the sap and juice in phiiits take place, 
according to this author, in cunscipieiice of the o|icriitiuns ot two distinct currents of electricity : the 
one negative, by which the vessels have the i«iwer of absorjitioii, wliii'h M Dutrnchet calls endosinose, 
and by which tlie vessels become turgid ; and the other |K)sitive, by wliicli the vessels exude or seciete, 
which tiowicr M Dutruehet calls cxosiuuse. ((Jardemr's Mag.,MA in. p. 78., Dutrochet, Agent Immedutt 
du niiMvemenl vital, I’aris, 8vu, 

1551. Elaboration pf the sap. Tlic moisture of tlic soil is no sooner absorbed into the 
plant than it begins to undergo .a ciiange. 'Iliis is proved by the exiK*riment of making 
a bore or incision in the trunk of tt tree during the season ofblceding ; the sap that issues 
from the wound possesses projierties very ditlercnt from tlie mere moisture of die soil, 
os is* indicated by means of clieinical analysis and sometimes also by means of a peculiar 
taste or flavour, os in the case of the birrii tree. Hence die sap has already undergone a 
certain degree of elaboration ; either in passing through the glands of the cellular tissue, 
which it readies dirough the medium of a lateral communication, or in mingling with 
the juices coiitiuncd in the cells, and thus carrying off a portion of tliem ; in the same 
manner, we nitiy suppose, that water, by iiltering through a mineral vein, becomes im* 
pregnated with the mineral through which it passes. But this primary and incipient 
stage of the process of elaboration must always of necessity remain a mystery to the 
phytologist, os lictng wholly effected in the interior of the plant, and consequently lieyoud 
die reach of observation. All he con do, therefore, is to trace out its future progress, 
aud to watch its succceiUpg dianges, in which die rationale of the process of elaboration 
may be more evident. 

155S, The process qf tt^horntitm is chi<^ taperatei in tJkc leaf: for the aap no sooner reaches the leaf, 
than part of ft is immeiliotcly carried ofl'by means of perspiration, perceptible or iniiicrceptible ; eAwtiiiK 
a change In the proportion of its conqyoiicnt parts, and by consequence a change in its properties. 

1553. Hales resrM a suivflower in a pot of earth till it grew to the height of three feet and a half; he 
then covered the mouth of the pot with a plate of lead, which he cemented so as to prevent all evaporation 
from the earth contained in it. In this pUto he fixed two tubes, the one nine inches in hmgth and of but > 
tmall lUaineter, left iq;>cn to servMis a modium of communication with the external air; the other two 
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inches in length and one in diameter, for the purpose of introducing a supply of water, but kept always 
•hut exce|>t at the time of watcn|i(g Tho holes at the bottom of the pot were also shut, and the pot and 
plant weighed for dtteen successive days in Uie months of July and August: hence he ascertained not only 
the fact of transpiration by the leaves, foomacomiiarison of the supply and waste ; but also the quantity of 
moisture transpired in a given time, by subtracting iVom the total waste the amount of evaporation frmn 
the pot The final result proved that the absorbing power of the root is greater than the transpiring power 
of the leaves, in the proportion of five to twa Similar experiments were also made upon some species of 
cabbage, whose mean transjiiration was found to be 1 lb. 3 q^. per day; and on some sjiccics of evergreens, 
which were found, however, to transpire less than other plants. The same is the case also with succulent 
plants, which transpire but little in proportion to their mass, and which as they become more firm tran. 
spire lesa It is known, however, that they absorb a great deal of moisture, though they give it out thus 
sparingly; which seems intended by nature for the purpose of resisting the great droughts to which they 
are generally exposed, inhabiting, as they do for the most {lart, the sandy desert or the sunny rock. Along 
with his own experiments Hales relates also some others that were made by Miller of Chelsea; the result 
of which was that, other circumstaiiecs being the same, transpiration is in proiiortion to the transpiring 
aurfiuic, and is ailbcted by the temperature of the air; sunshine or drought promoting it, and cold and 
wet diminishing at suppressing it entirely. It is also greatest from six o’ckwk in the morning till noon, 
and is luast during the night But when traiupixatiuii becomes too abundant, owing to excess of heat or 
drought, the plant immediately sulil'rs and begins to languish; and hence the leaves droop during the 
day, though they are again revived during the night For the same or for a similar reason, nanspiration 
has been found also to increase as the lieat of summer adiances; being more abundantin July than in June, 
and still more m August than in cither of the preceding months, from which Inst period it ^ins again to 
decrease. 

1554. ^ fluvi little different from common water is exhaled, .lecordiiig to the experi¬ 
ments of Hales and* Guettard; in some cases it liad the odour of the plant; but Du 
Hamel found that it became sooner putrid than u ater. Such then are the i'ai'ts tliat have 
been ascertained with regard to the imperceptible perspiration of plants, from which it 
unavoidably follows that the sap undergoes a very considerable modification in its passage 
through tlie leaf. 

1555. Perceplihle perspiration, which is an exudation of saji too gross or too abundant 
to be dissipated immediately, and which hence accimiulntes on the .surface of tlic leaf, is 
the cause of its furtlier modification. It is veiy generally to lie met with, in the course of 
the summer, on tlie leaves of the maple, poplar, and lime tree; hut particularly on the 
surface exposed to the sun, which it sometimes wholly covers. 

1556. The phyucal ai well as chemical qualities qf perspired mutter are very dilTcrciit in difTcrent specie* 
of plants; S(i that it is not always merely an exudation ut sap, but of saji iii a high state uf elaboration, or 
mingled with the |>eculiar juiecs or secretions of the plant .Sometimes it is a clear and watery Uuid eon. 
giomeratiiig into large drops, such as are said to have been obseivisl by Miller, exuding hroiii the leave* 
of the MCise paradis'iaca, or plantain tree; and such as aie sonictimes to be seen in hot and calm weather 
exuding fooin the leaves ot the tioplar or willow, and trickling down iii such abundance as to leseinble a 
flight shower. This phenomenon was observed by Sir J. FI. Smith, under a grove of willows iii Italy, and 
if said to have occurred even in England. Sometimes it is glutinous, as on tlie leaf of the lime tree; 
fometimes it waxy, as on the le.ives of to.emary^ sometimes it is .sjicbarilie, as on the orange leaf; or 
resinous, as on the leaves ot the Ostus creticus. The cause of tins excess of perspiration has nut yet bieeii 
altogether satistnctoiily ascertained ; though it seems to be merely an effort and institution of nature to 
throw off all such redundant juices as may have been absorbeil, or secretions as may* have been formed, 
beyolhi what are neix'ssary to the due nourishment or conqiosition of the plant, or beyond what tlie plant 
is capable of assiimUting at the tune. Hence the watery exudation is i^rhaps nothing mure than a re. 
dundancy of the fluid thrown ofTby imperceptible (lersuiration, and the waxy and resinous exudations 
nothing mote than a redundancy of secreted juices, all which may be still pcrtectly consistent willi a 
healthy state of the plant. But there are coses in which the exudation is to be regarded as an indication 
of disease, paiticularV in that of the exudation known by tlie name uf boney.dew, a sweet and viscid 
fubstatice covering the leaves like a varnish, and sometimes occasioning their decay. Such at least seema 
to be the fact with regard to the honcy-dew of the hop, whitli, actonliiig to tlie ubscrvatioiif of Liimoius, 
is the consequence ol the attacks of the caterpillar of the ghost-moth injuring the root; and such seems 
also to be the fait with regard to the honcy-dew of tile licecli tree, and jierhaps also the lioiicy.dcw of the 
oak. The sap then, in the progress of its ascent from the extremity of the rrait to the extremity of ttie 
leaf, undergoes a considerable change, first in its mixing with tlie juices already vuiitained m the plant, 
and then in its throwing oil'a jiortion at the leaf. 

1557. The sap is further affected btf means of the gases entering into the root along with 
the moisture of the soil, but certainly, by means uf the gases inhaled into the leaf; the 
action and elaboration of wliich shall now he elucidated. 


1558. Elaboration qf carbonic acid. The utility of carbonic acid gas, as a vegetable food, has been aU 
ready shown; plants being ft und not only to absorb it by the root along with the moisture of the soil, but 
also to inhale it by the leaves, at least when vegetating in tiie sun or during the day. But how is the ela. 
boraHon of thi* gas effected ? Is it assimilated to the vegetable substance immediately upon entering the 
plant, or is its assimilation effbeted by means of intermediate steps ? The gas thus inJialcd or absorbed is 
not assimilated immediately, or at least not wholly ; for it is known that plants do also evolve carlxmic 
Kid gas when vegetating in the shade, or during tho niglit. Fricstley ascertained that plants vegetating In 
couflned atmospheres evolve carbonic Kid gas in the shade, ' during the night, and that the vitiated 
State of their atmospheres after experiment is owing to that evolution; and Saiis.sure that the elaboration 
Of carbonic acid gas is essential to vegetation in the sun ; and, finally, Senebier and Saussure proved that 
the carbooie gdd- gas contained In water is abstracted and inhaled by the leaf, and immediately deemn. 
posed; the ckBIki b«^ Msimiiated to the sulistaace of the plant, and the oxygen In jiart evolved and 


ttiey form with tbe-surroundlDg oxygen, even in the dark. But the effect Is operated chiefly by means of 
the leaves aiwl other green parts of vegetables, that is, chiefly l>y the {larencbyma; the wood, roots, petals, 
and leaves that have lost tneir green colour, not being found to exhale oxygen gas. It may be observed, 
howeviv, that the green colour is not an absolutely essential choTKtet of the parts dccomiiosing carboiilo 
kU ; because the leaves at a peculiar variety of the ..I'trlpicx hortfnsls, in which all the green parts idfoDge 
to red, do Milt exhale oxygen gaa 

ISM, Flabotation qf oxygen. It has been already shown that the4eaves of plants abstract oxygen fl-om 
confined atmospheres, at least when placed in tho shade, though they do not inhale all the oxygen that 
disappears; and it has been further proved, from experiment, that tho leaves of plants do also evolve a 
gtt'ra the sun, From a great variety of ext^ments relative to the Ktion and influence of oxygen on the 
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plMtt KQd contrary, the foUow\pg is the sum of the results;—The green parts of plants, but especially 
the leaves, when exposed in atmospheric air to the successive in6uaH|ic of light and shMc, inhale and 
evolve'alternately a portion of oxygen gas mixed with carbonic acid, ^ut the oxygen is not immediately 
assimilated to the vegetable substance i it is lirst converted into carbonic acid i^ means of combining witn 
tile carbon of tlic plant, which witliers if ihis process is prevented by the a|mucation of lime or potass. 
The leaves of aquatics, succulent plants, and evergreens consume. In equal circumstances, less oxygen 
than the leaves of other plants. The roots, wood, and petals, and m short all parts not green, with the 
exception of some coloured leaves, do not ell<(yt the successive and alternate inhalation and extrication of 
oxygen; the inhale it indeed, though they do not again give it out, or assimilate it immediately, but con< 
vuy It under the form of carbonic and to the leaves, where it is decomposed. Oxygen is indeedassimilated 
to the plant but nut directly, and only by means of the decomposition of carlionic acid; when part of it, 
tliough in a very small proportion, is retained also and assimilated along with the carbon. Hence the most 
obvloas influence of oxygen, as applied to tlie leaves, is that of forming carbonic acid gas, and thus pre. 
scntiiig to the plants elements which it may assimilate; and perhajis the carbon of the extractive juices 
absorbed even by the root, is not assimilateii to the plant till it is converted by means of oxygen into car. 
bonic acid. _ Jiut as an atmosphere cumixised of nitrogen and carbonic acid gas only is not favourable to 
vegetation, it ^s probable that oxygen performs also some otlier hinction beyc^ that of merely presenting 
to the (ilant, under the nioilifiration or carbonic acid, elements which it may assimilate. It may aflbet also 
the disengagement of caloric by its union with ti'.c carbon of the vegetable, wliieh is the necessary result 
of such union. Hut oxygen is also bciieflcul to tlic plant from its action on the soil; for when the ex. 
tractive juices pontained in the soil liave become exiiaustcd, the oxygen of the atmosphere, by penetrating 
into the earth and abstracting from it a portion of its carbon, forms a new extract to ri^Iare the first 
Hence we may account fur a number of facts obsi-rvcd by the earlier phytologists, but not well cxplaineiL 
Du Hamel remarked tliat the lateral routs of plants are always the more vigorous tlic nearer they arc 
to the surface ; but It now aptiears that they are the most vigorous at the surface because they have there 
the easiest access to tlic oxygen of tlic atmosphere, or to tlic extract winch it md^ form. It wasobserved, 
also, by the same phytologist, that per|H.‘ndicular roots do not thrive so well, other circumstances being the 
same, in a stifl'aiid wet soil as in a triable and dry soli; while plants with slender and divided routs thrive 
equally well m both : but this is, no doubt, owing to the obstacles that prcccnt themselves to the passage of 
the oxygen m the former case, on aecount of the greater depth and smaller surface of the root. It was 
(brther observed, that roofs wliicli peiictr.ite into dung or into pipes conducting water, divide into immense 
numbers of fibres, and lui in wli.it is railed the lux.tail root; but it is bei'ausc tlicy cannot continue to 
vegetate, except by increasing their points of contact, with the small quantity of oxygen found in sucli 
mediums, iaistly, it was observed that plants, whose roots arc suddenly ovcrflowcii with water remaining 
afterwards st.sgnrint, sufl’er swnicr tliaii it the accident liad Iiappciied by means of a roritinucd current. It 
is because iii tlic former case tlie oxygen runtaincil in the water is soon exliausteil, wliilc in the latter it is 
nut exh lusted at all. Hence also uc may account tor tlic plieiioinciion exhibited by plants vegetating 
in distilled water under a receiver lint'll with atmospheric air, which, having no proyicr soil to supply the 
root u ith nourishment, cfl'ect tlie dovelopement of their parts only at the ex]H'iise of their own proper 
substance; the,interior of tlie stem, or a poition of ttie root, or the lower leaves, decaying and giving up 
their extractive Jiiiees to the other parts — Tims it .-ijqM'ars tliat oxygen gas, or that i oiistitucnt part of tlic 
atinoiuiheric air wtiieh lias been found to lie indisiKusalile to the life of animals, is also iiiilispcnsabte to the 
lilb of vegetables. Hut, although the presence and action of oxygen are alisolutely necessary to the process 
of vegetation, plants do not thrive so well in an atmosphere of pure oxygen, as m an atmosphere of pure or 
common air Tins was proved liy an experiment ot Sanssure’s, who, having introduced some plants of 
Plsum sat'iyum, that were liul just issuing from the seed, into a receiver contaming pure oxygen gas, 
found that in the sp.ice of six days they h.id acquired only half the weight of such as were introduced at 
the same time into a receiver tontaining common air. Whence it follows that oxygen, thougll the 
principal agent in the process of vcgctition, is not yet the only agent necessary to the health and growth of 
the plant, and tliat the proportion of the constituent parts of tile atmospheric aii is well adapted for tlie 
ptiryioses botli ot vegetable and animal life. 

1560. Decomposition of miter. Although the opinion was proved to be groundless, 
by which water had been supposed to be conicrtihlc into all the diiferent ingredients en. 
tering into the composition of the vegetable substance, by means of Uie action of the vital 
energy of the plant; yet when water was ultimately proved to be a chemical compound, 
it wa-s by no means absurd to suppose tliat plants may possess the power of decomposing 
part, at least, ol‘ what they absorb by the root, and thus acquire the hydrogen as well as a 
portion of tlie oxygen which, by analysis, they are tbund to contain. This opinion was, 
accordingly, pretty generally adopted, but was not yet proved by any direct exjiciiment. 
Senehier pointed out several phenomena from which he thought it was to be infeircd, but 
particularly that of the genniimlion of some seeds inoistcned merely with water, and so 
situated as to have no apparent conhu't with oxygen. Tlie decomposition of water vva.s 
inferred also by Ingenliouz, from the amelioration of an atmosphere of common air into 
which he had introduced some succulent plants vegetating in pure water. Satissure having 
gathered a ntimlier of plants, of the same species, as nearly alike as possible in all circum¬ 
stances likely to be allected by the experiment, dried part of tlieni to the temperature of 
the atmosphere, and oscertai ned their weight; tile rest he made to vegetate in pure water, 
and in an atmosphere of pure oxygen fur a given period of time, at the end of which he 
dried them as before, and ascertained their weight also, whicli it was thus only necessary 
to compare with tlie weight of tlic former, in order to know whctlicr the plants had in¬ 
creased In solid vegetable substance or not. But aiVer many experiments on a variety of 
plants, tlie re.suU always was, that plants when made to vegetate in pure water only, and 
in an atmo.sphere of pure oxygen, or of common air deprived of its carbonic acid, scarcely 
added any tiling at all to their weight in a dried state; or if they did, tlic quantity was too 
small to be appreciated. But from a similar exjverimeut, in which carbonic acid gas was 
mixed with common air, Uie decomposition and fixation of water by dte vegetating plant 
are legitimately inferred. It does not appear, however, that plants «lo in any case 
decompose water directly ; that is, by appropriating its hydrogen and at the same rime 
disengaging its oxygen in the 6>rm of gas, which is extricated only by the decomposition 
of carbonic acid. 

1561, Descent of t/te i/rn]vr Juice, When the sap bos been duly elaborated In thelcaf 
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by metinf the several processes that have just been described, it assumes the appeU 
lation of thb romfitum, or proper juice of the plant. In this ultimate state of elaboration 
it is found'chieily in the bark, or rather l>etween the bark and wood, and may very often 
be disringuifdied bjr a peculiar colour, being sometimes white, as in the several species of 
spurge, and sometimes yellow, as in celandine. It is said to be the principal seat of the 
medical virtues of plants j and was regarded by TCalpighi as being to the plant what the 
blood is to the animal body, tlie immediate principle of nourishment and grand support 
of life; which opinions he endeavours to establish by the following analogies! if the blood 
escapes from the Vessels of the animal body, it forms neither flesh nor bone, but tumours j 
if the proper juices of the plant arc estrava.sated, they form ncitlier bark nor wood, but a 
lump of gum, resin, or inspissated-juice. The disruption of the blood-vessels, and conse¬ 
quent loss of blood, injure and often prove fatal to the animal; the extravasation of 
^e proper juice injures and often proves fatal to vegetables, unless the evil is prevented 
by tlie skill and management of the gardener. Whatever may be the value of these re¬ 
marks as tending to establish the analogy in question, it cannot be doubted that the cam- 
biuni) or jjroper juice, constitutes at least the grand principle of vegetable organisation ; 
generating and developing in succession the several organs of the plant, or furiiislung the 
vital principle with the immediate materials of assimilation. 

lSfi2. The proper juice ia eonveyed <0 the several parts of the plant hy an appropriate set of vessels. One 
of the carh^t and most satisfactory experiments on this subjiH-t, at least as far as regards the return of 
the proper juice tliroufth tlic leaf and lc.it-stalk, is th.it of Or. Darwin, which w.ts conducted as follows ; 
a stalk of the A’uphiirhia helioeoripia, furnished with its leaves and sced-ve-ssels, w.is placed m a dccoeii 'n 
of maddcr.root, so as that the lower portion of the stem and two of the inferior leaves were imraersed in 
it After remaining so for several days the colour of the dec<x:tion w.as distinctly discerned passing along 
the midrib of each loaf On the upper side of the leaf many of the ramific.itioiis, going from the midrib 
towards the circumference, were ob-served to be tinged witii roii; but on tlie under side there was ob. 
served a system of branching vessels, originating in the extremities of the leaf, and carrying not a red but 
a pale milky ttiiid, which, after uniting 111 two sets, one on each side the mnlrih, descended along with it 
into the leaf.stalk. These wore the vessels returning the clahnrateil sap The vessels observabie on the 
upper siirftice Darwin ealls arteries, and those on the unilor surface he calls veins. To tills may be added 
the more recent discoveries of Knight, who, 111 his experiments instituted with a view to asrertam the 
course of the sap, detected in the leaf-st.alk, not only the ves.sels winch he calls central tubes, through 
which the coloured infusion ascended, together with their appendages, the .S]iiral tulies ; hut also another 
set of vessels surrounding the eentral tubes, which he distingiiislirs by the apjiellatioii of external tubes, 
and which apiieared to be conveying in one direction nr other a tinid wliirh w.ss not eolourod, but wliieh 
proved, upon fUrthcr investigation, to be the descending propel juice la tracing them upwards they 
were found to extend to the summit of the leaf, and in tr.ieing them ilnwiiwanls they were found 
to extend to the Ivisc of the leaf-stalk, and to penetrate even into the inner bark. According 
to Knight, then, there are three sets of vessels in leaves, the central tubes, the spiral tubes, and the 
external tubes. But by what means is the proper juice conducted from the base of the leaf-stalk to tlie 
extremity of the root ‘t This was the chief object of the einimry ol the earlier pliytnlogists wliu had not 
yet licgun to trace its progress in tlie leaf and Icaf-sUlk ; hut wiio were arguainted with farts indicating 
at least the descent of a fluid in the trunk. Du Hamel stript sixty trees of their hark in the eoursc ot the 
spring, laying them bare from the upper extremity of the trunk and bmu, hes to the root; the exix'riment 

J irov^ indeed fat.al to them, os they all died in tlie course ot three or four years. But many ot them 
lad made new ptmlucttoiib both of wood and bark from the buds downwards, extending in some cases to 
the length of a foot; though very few of them had made any now productions from the root upwards. 
Hence it is that the proper juice not only descends from the extremity ol the leaf to the extremity of the 
root, but generates also in its descent new and additional jiarts 'J'he experiments of Knight on this sub. 
jei't are, if possible, more convincing than even those of Du Hamel I'roni the trunks of a number of 
young crah trees he detached a ring of bark of half an inch in breadth The sap rose iji them, and the 
portion of the trunk above the ring augmented as in the otlior subjects that were not so treated, while the 
portion below the ring scarcely augmented at ail The upper lips ut the wounds made ronsideralilc 
advaiicesdownwards, while the lower lips m.-ulc scarcely any aiivances upwards, but if a bud wore protrudeil 
under the ring, and the shoot arising from it allowed to rem.iiii, then the portion of the trunk below that 
bud began immediately to augment in size, while the portion Ixtiveen the hud and incision reinameil 
nearly as before. When two circular incisions were made in the trunk so as to leave a ring of bark be. 
tween th®m with a leaf growing from it, the portion above the leaf died, while the |iortioii below the leaf 
lived ; and when the upper |iart of a branch was stripped of its leases the bark withered as ftir as it was 
stript Whence it is evident that the sap which has been elaborated in the leaves and converted into 
proper juice, descends through the channel of the bark, or rather between the lurk and alburnum to 
the extremity of the root, ciTecting the developement of new and additional parts. But not only is 
the bark thus ascertained to be the channel of the descent of the pri^r jiiico after entering the trunk; 
the peculiar vessels through which it immediately passes have been ascertained also. In the langu.age 
of Knight they are merely a contimiation of the external tubes already noticed, which after quitting the 
base of the foot-stalk he descrilies as not only penetrating the inner bark, hut descending along with it 
and conducting the projicr juice to the very extremity of the root. In the language of Mirbel they are 
the large or rather simple tubes so ahundant in the bark of woody plants, though not altogether conflned 
to it; and so well adapted by the width of then: diameter to atibrd a passage to the proper juice. 

15G3. Causes of descent- The proper juice then, or sap elaborated in the leaf, de¬ 
scends by tlie returning vessels of the leaf stalk, and by the longitudinal vessels of the 
inner bark, the large tubes of Mivbel and external tubes of Knight, down to the extre¬ 
mity of Uie root. 

ISO*. The descent if the properjitiee was regarded by the earlier phytolc^Ists as resulting flrom the agency 
of gravitation, owing (lerliaps more to the readiness with which the conjecture suggests itself than to tlie 
satisfaction which it girds. But tho insufficiency of this cause was clearly pointed out by Du Hamel, 
who observed in his experiments with ligatures that the tumour was always formed on the side next to 
the leaves, even when the branch was bent down, whether by nature or art, so as to point to the earth, In 
which case the power propelling the juice is acting not only in opposition to that of gravitation, 

but with such force os to overcome it This is an unanswerable argument; and yet it seems to have 
been altogether overlooked, or at least undervalued in its importance, by Knight, who endeavours to 
account for the eflbct b/ ascribing it to the joint operation of gravitation, cajiillary attraction, the waving 
motion of the tree, and the structure of the conducting vessels j but the greatest of these causes is gnu 
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TibitioD. Certain it ]« that gravitation hat considerable InRiience in preventing the descent of the sap in 
voung^Mts oftr^ which have^own upright j these, when bent down after being ftiily grown, form 
larger buds, and often blossom instead of leaf Euda This practice, with a view to the production i^blos. 
som-buds, is frequently ado]^ by gardeners (/for/. Trant. i, IK!7.) in training fruit trees. — These causes 
arceachp perhaptip of some efficacy; and yet even when taken altogether they are not adequate to the pro- 
ctuctgon of the effect. The greatest atrcis h laid upon gravitation; but ita agency is obviously ovcr.rutod. 
as IS evident from the case of the jiendent shoots of the weeping willow : and if gravitation is so very 
cmcacious in facilitating the descent of the pimier juice, how comes its influence to be suspended in the 
case of tile ascending sap ? The action of the silver gram will scarcely be sufficient to overcome it; and 
If It should Iw said that the sap ascends through the tubes of the alburnum by means of the agency of Hie 
vital priimiple, why may not the same vital principle conduct also the pro|»r juice througn the returning 
vessels of the ^rk ? In short, if, with Saussurc, wo admit the existence of a contracting power in the 
former case sumcient to projici the sap from ring to ring, it will be absolutely necessary to admit it also in 
the latter. Thus we assign a cause adequate to the production of the t 'ft-ct, and avoid at the same time 
the tninsOTession of that most fundamental principle of all sound philosophy which forbids us to multiply 
causes without necessity. M. Dutrochet's bypotlicsis (1550.) for the ascent of the sap accounts equoily for 
Its descent , r •» j 


SiECT. IV. Process!^ V'gelablc Develo})ement. 

1565. The production the different parts and organs of plants is effected by the assi¬ 
milation of the proper juice. Tlic next object of our enquiry, therefore, will be that of 
tracing out the order of the dcvclopemcnt of the several parts, togetlier with tlie peculiar 
mode of operation adopted by the vital principle. But this inodt^of operation is not 
exactly tlie same in herbaceous and annual plants as in woody and perennial plants. In 
tlie former, the process of developement comprises as it were but one act of the vital prin¬ 
ciple, Uie parts being all unfolded in immediate succession, and without any pcrceptililo 
interruption till the plant is complete. In the latter, the process is carried on by gradual 
and definite st^cs easily cognisable to the senses, coinnicncing with the approach of 
spring, and terminating with the approach of winter; during which, tlie functions of the 
vital principle seem to be .altogether suspended, till it is aroused again into action by Uie 
warinUi of the succeciling spring, llie illustration of the latter, however, involves also 
that of die former; because the growth of the first year exemplifies at the same time the 
growth of annuals, while the growth of succeeding years exemplifies whatever is peculiar 
to perennials. 

1566. Elementary organs. If the embryo, on its escape from the seed and conversion 
into a plant, is taken and minutely inspected, it will be found to consist of a root, plume¬ 
let, and incipient stein, which have lieen developed in consecutive order; and if tlie 
plant is taken and dissected at this period of its growth, it will be found to be composed 
merely of an epidennis enve.loping a soft and pulpy substance, that fonns Uic mass of 
the individual; or it may be furuislied also with a central and longitudinal fibre ; or with 
bundles of longitudinal fibres giving tenacity to the whole. These parts have been de¬ 
veloped, no doubt, by means of the agency of tiic vital piinciple operating on the proper 
juice ; but what have been the several steps of operation ? 

15S7. No sathfactory erplica/iim of thti p/ieno>neno>i has yet been tiffl’rrd. It is likely, however, that the 
rudiments of all the lurts of the plant do alresidy exist I'n the embryo in such spccine order of arrange¬ 
ment .as shall best tit tliein lor future developement, by the iiitrosusee])tiuii of new and additional 
particles. The pellicle eonstituting the vegetable cpnierniis has geneially been reg.irdcd as a membrane 
essentially distuict from tlie i>,irt« which it covers, and as generated with a view to the discharge of some 
particuhir ftiiictioii. Some pliylolngists, liowcver, have viewed it in a light altogether diflerent, and have 
regardeil it os being merely the olfeet of aeeident, and nothing more tliaii a scurf formed on the exterior 
and pulpy .surf.ice of the parenchyma indiiratixl by tlie action of the air. It is more probably, however, 
formisl by the agency of the vital pnncmle, even while tlie phiiit is yet in embryo, for the very purpose of 
protecting it from injury wlicii it shall nave been exposed to the air in tile process of vegetation. There 
iiic several respects in which an analogy between the aniin.al and vegetable epidermis is suiiiciently 
striking: they are botli capalilc of great expansion in tlie growth of tlie siibjert, they arc liofh easily 
regenerated when injured (except in the case of induration), and seemingly in the same mamftli; they 
are both subject, in certain cases, to a constant decay and repair; and they both protect from injury the 
parts enclosed. 

1568. ComjwsUe organs. The elucidation of tlie developement of the composite 
organs involves tlic discussion of the two following topics ; ~thc foimation of the annual 
plant, and of the original slioot of the perennial; and the formation of die subsequent 
layers that are annually added to the perennial. 

1569. Annuals and annual shoots. If a perennial of a year’s growth is taken up in 
the beginning of winter, when the leaves, which are only temporary organs, have fallen, 
it will be found to consist of a root and trunk, surmounted by one bud or more. Tlie 
root is the radicle expanded into the form peculiar to die species, but the trunk and buds 
have been generated in the process of vegetation. 

1570 2%e root or trunk, if taken and cut into two by means of a transverse seetion, will be found 
to consist already of bark, wooil, and pith. Here, then, is the termination of the growth of the annual, 
and of the first stage of the growth of the iierciinial: how have their several parts or organs been 
formed ? 

1371. The pith seems only n modifleation of the original pulp, and the same hypothesis that accounts for 
the formation of the one will account also for tl.e formation of the otlicr, but the pith and pulp, or 
parenchyma, are ultimately converted into otgaiis essentially distinct from one another, though 
pliytologists have been much puzzled to assign to each its respective frinctions. In tJic ages in which 
phytological opinions were formed without enquiry, one of the vulgar errors of tiic time seems to have 
beeu that Uie function of the pith was that of generating the stone of fruit, and that a tree dmrivqd of its 
pith would produce fruit without a stone (Phys. dea Arh., liv. 1. chajx 3.) : but this opinion Is by muim too 
absurd toiacrit a serious refotation. Another early opinion, exhibiting, however, indications of legitimate 
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etiquiry, was, that tlic pith waa analogous to the heart amt brain of aqtoals, as related Iw Malpighi; who 
did not himself adopt it^ut believed the pith to be, like the cellular tissue the viscera in Winch the sap 
was elaborated for the noRrishment of the plant, and for the protrusion of future buds. Magnol thougnt 
that it produced the flower and fruit, but not the wood. Du Hamel regarded it as being merely an exten. 
Sion of the pulp or cellular tissue, without being destined to perform any important fi notion in the process 
of vegetation. But Liniueus was of opinion that it produces even the wood; regarding it not only as the 
source of vegetable iiouiishincnt, but as being also to the vegetable what the brain and spinal marrow 
are to aniin«ds-4he source and seat of litc. In these omnions there may be something of truth, but 
they have all the common fault of Kwribing to the pith mher too little or too much. Mr. Lindsay of 
Jamaica suggested a new opinion on the subject, regarding it as being the scat of the irritability of the 
leaves of the Mimtisa; and Sii*J. E Smith says, be can see nothing to invalidate the arguments on which 
this o|)inion Is founds Plenck and Knight regard it as destined by Nature to bo a reservoir of mmsiure to 
supply the leaves when exhausted by excess of perspiration. Hence it appears that the iieculiar function 
of the pith has not yet licen altogether satisfactorily ascertaincxl; and the difficulty of ascertaining it has 
been thought to be increased IVom the circumstance of its seeming to be only of a temporary use in the 
process of vegetation, by its disappearing in the aged trunk. But although it is thus only temporary 
as relative to the body of the trunk, yet it is by no racaiik temporary as relative to the process of 
vegetation, the central part of the aged trunk being now no longer in a vegetating state, and the 
pith lieiiig always present in one shaiie or other in the annu.il plant, or in the new additions that arc 
annually made to percunials. The pitn, then, is essential to vegetation in all its stages: and fiom the 
analogy of its structure to that of the pulp, or parenchyma, which is known, as in the leaf, to be an organ 
of elaboration, the fmetion of the pith is most probably that of giving some peculiar elaboration to 
the sap. 

1572. The generation qf the layer wood in woody plants, or of the inrts analogous to wood in the case 
of herbaceous plants, ha.s been hitherto but little attended to. If we siip)>osc the rudiments of the 
difTercnt (larts to exist'already in the embryo, then we have only to account 'ir their dereloiiemciit by 
means of the iiitrosusccptioii and assimilation of sa|) anil proper juice: but it w<- suppose them to be 
generated in tlie course of vegetation, then tlie difficulty nt the case is augmented; and, at the best, we 
can only state the result of operations that have been so long continued as to present an ellee* <'ognisabIc 
to the sense of sight, though the det.iil of tlie process is often so very iiiiniite as to escai>c even ti," nicest 
observation. All, then, that can be said on the siilijcct is inercly, that the tubes, however formed, do, by 
virtue of the agency of the vital principle oiKT.iting on the proper juiee, always in.ike their apjiearaiicc at 
last in a uniform and determinate manner, acconlmg to the tribe nr spiTies to winch the ]>I int belong.s, 
uniting and eoalosciiig so as to foim either a circular layer investing the pitli, ,is in woixly plants; a 
number of divergent layers intersecting the pith, as m some herbaceous pl.mts , or bundles oriotigitudiu.il 
and woody fibre iiitorspi-rsed thrnut'hoiit the pith, us in otiicrs. In the same manner we may accnuiit lor 
the formation of the layer of bark. 

1573. Perenni/ils and their annual layer If a [lerunnial is taken at the end of tlie 
second year and dissected, as in the example of the first year, it will be found to have 
increased in height by the addition of a perpendicular shoot, consisting of bark, wood, 
and pith, as in the shoot of the former year; and in diameter by the addition of a new 
layer of wood and of bark, generated between the wood and bark of the former year, and 
covering the original cone of wood, like the paper that cov ers a sugar-loaf: this is tlie 
fact of the mode of augmentation about which jihytologists have not differed, though 
they have differed widely with regard to the origin of the additional layer by which tlie 
trunk is increased in diameter. IVIalpighi was of opinion that the new layer of wood is 
formed fiom the litter of the former year. 

1574. The new layer qf wood Linnoius consiilered as formed from the pith, which is absurd, because the 
opinion goes to the inversion ot the very order in which the layer is formed, tlic new layer being always 
exterior to the old one. But, according to the most genenal opinion, the layer was thought to be formed 
ttom a subst.mce ooring out of the wood or bark—first a limpid fluid, then a viscid pulp, and then a thin 
Layer attaching Itself to the tenner; the substance thus exuding from the woimI or bark w.i8 generally 
n'ganled as being merely an extravosated mucilage, whicli was somehow or other converted into wood 
and bark: but Du Hamel regarded it as being already an organised substance, consisting of both cellular 
■and tubular tissue, which he dcsign.ated by the appellation of the cambintn, or prosier jmec 

157.5. Knight has thrown the highest degree of elucidation on this, one of the most obscure and intri¬ 
cate processes of the vegetable economy, in having shown that the sap is elaborated, so as to render it (it 
for the formation of new parts, in the leaf only. If a leaf or branch of the vine is grafted even on the 
fruit-stalk or tendril, the graft will still succeed; but if the upjier part of a branch is stripped of its leaves, 
the txirk will witlier as far as it is stripped; and if a portion nfliark furnished with a leaf is insulated by 
means of detaching a ring of bark above .and below it. the wood of the insulated portion that is above the 
leaf IS not augmented: this shows evidently that the leaf gives the clahoration necessary to the formation 
of new parts, and that without the agency of the leaf no new (lart is generated : —Sueh then is the mode 
of the augmentation of the plant in the second year of it< growth. It extends in width by u new layer 
of wood and of bark insinuated between the wood and bark of the former year; and in height by 
the addition of a perpendicular shoot or of branches, gcnciated as in the shoot ot the first year. 
But if the plant is taken and dissected at the end of the third year, it will be found to have augmented in 
the same manner; and so also at the end of the succeeding year, as long as it shall continue to live; so 
that the outermost layer oi b-ii k, and innermost layer of wood, must have been originally tangent in the 
first year of the plant's grov tli, the second layer of bark, and second layer of wood, in ine second year; 
and so on in the order of succession till you come to the layer of the present year, which will in like man¬ 
ner divide into two portions, the outer forming one layer or more of bark, and the inner forming one 
layer or more of wood. And hence the origin of the concentric layers of wood and of bark In the trunk. 
But how are we to account for the formation of the divergent layers, whirh Du Ilamel erroneously supl 
posed to proceed from the pith ? The true solution of the difflcHy has been furnished by Knight, who, 
in tracing the result of the operation of budding, observed, that tiie wood formed under the bark of the 
inserted bud unites indeed confusedly with the stock, though still possessing the character and properties 
of the wood from which it was taken, and exhibiting divergent layers of new formation which or&nate 
evidently in tlic bark, and terminate at the line of union lictwecn the graft and stock. 

157C. But how 18 the formation qfthe wood that now occupies the place of the pith to bo accounted for ? 
It ajipears that the tulies of which the medullary sheath is composed do, in the process ot vegetation 
deposit a cambium, which forms an interior layer that is afterwards converted into wood for the purpoee 
of flUing up the medullary canal 

I577- Opinion of iJartoin ami Du Petit Thouars. According to these philosophers, (and the hypothesis 
we bdlcvc, was originally proposed by Dr. Darwin,) “ the phenomena which took place at the period of 
germination arc reneweil by every leaf which successively unfolds itself. The cotyledons were the source 
of the fibres which were sent down into the earth through the nxir; in like manner every leaf is cnablrd 
to maintain a rommunicatioii between itself and the soil, by tlie means of fibres. Hence arises another 
kind of inricasc, of which no notice has yet been taken—tlic iiicrease in thickness. A stem, which at the 
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hour of itr birth was no thlclu|thMi a pin, in a few months acquires the diameter of an inch, or more, 
Xbis arises fVom the successive superposition of the bundles of fibres which oxacreated upon the develope. 


portion of woo^ fibre, which i)asses downwards, covers over t!ie wood previously formed, and thiisfoiins 
a new layer. The existence of this it is easy to demonstrate; fur the fibres of the leaves separate easily 
from the wood, but the leaf-buds, when brq)(eii off, evidently arise from the interior of the wood. All the 
new parts formed by the leaf-bud soon become so completely identifled with the old wood, that, after a 
short period, no marks of separation remain." (London Encyclopeedia, art. Botany.) 

1578. Convvriion of the tUburnum into perfect wood. In consequence of the increase of the trunk by 
means of the regular and gradual addition of an annual layer, the layers, whether of wood or of bark, are 
necessarily of diftbrent degrees of solidity in proportion to their age, the inner layer of bark and the 
outer layer of wood lieing the softest; and the other layers increasing in their degree of solidity till you 
reach the centre on the one hand, and the circumference on the other, where they are'rcspectively the 
hardest, forming perfect wood or highly indurated bark, which bark sloughs or splits into chinks, and falls 
off in thick crusts, as in the plane tree, fir, and birch. What length of tunc, then, Is requisite to convert 
the alburnum into perfect wood, or the liber into indurated bark ; and by what means are they so con. 
verted 7 There is no fixed and definite {leriod of time that can be positively assigned as necessary to the 
complete induration of the wood or bark, though it s.'cins to require a periwl of a good many years befbre 
any particular layer is converted from the state of alburnum to that of perfect wood; and perhaps no layer 
has received its final degree of induration till such time as the tree has arrived at its ftill growth. The indu- 
ration of the alburnum, ami its consequent durability, are attributed by many to tlie loss of sap which the 
layer sustains after the period ot its complete devciopement, when the supply from the root diminishes, 
and the waste by evaiioratioii or otherwise is still kept up, inducing a contra^ion or condensation of its 
elementary principles winch iiugments the solidity of the layer, in tlie first degree, and begins the process 
that future years finish. But Knight believes tlie induration of the alburniini, as distinguishable in the 
winter, to be owing rather to some substance deposited in it in tlic course of the preceding summer, which 
he regards as being the pio|H-r juicc in a concrete or iiispissatcHl state, but which is carricil off again by the 
sap as It ascends iii the spring. 

1579. Circulation of vegetable juices- After the discovery of the circulation of tbe 
blood of animals, phytologists, who were fond of tracing analogies between the animal 
and vcgctalilc kingdoms, began to think that there perhaps existed in plants also a circu¬ 
lation of fluids. The .sap was supposed to be elaboiatcd in tlie roof. The vessels in 
which it was propelled to the siinnnit of the plant were denominated arteries; and the 
vessels in which it was again returned to the root were denominated veins. Du Hamel, 
while he admits the ascent of tlie sap, and descent of the proper juice, each in peculiar 
and appropriate vessels, does not, however, admit the doctrine of a circulation, which 
seems, about the middle of the last century, to have fallen into disrepute. For Hales, who 
contended for an alternate ascent and descent of fluids in the day and night, and in the 
same vessels, or for a sort of vibratory motion, as he also describes it, gave no countenance 
whatever to the doctrine of a circuhation of juices. But the doctrine, as it appears, has 
been again revived, and has met with tlie support of some of the most distinguished of 
modern phytologists. lied wig is said to have declared himself to be of opinion, tliat plants 
have a circulation of fluids similar to that of animals. Corti is said to have discovered a 
species of circulation in the stem of tlie C’hara, but confined, it is believed, within 
the limits of the internodia. Willdcnow has also introduced the subject, and de¬ 
fended the doctrine (^Prinei/iles of liolaiii/, p. 8.5.) ; but only by saying he believes a cir¬ 
culation to exist, and that it is impossible for the leafless tree to resist the cold if tliere is 
not a circulation of fluids. Knight has given his reasons somewhat in detail; and 
though Ills doctrine of a circulation should he false, yet the account which he gives of the 
progress and agency of the sap and proper juice, short of circulation, may be true. The 
Sinn oftthc account is as follows: — When the seed is deposited in the ground under 
proper conditions, moisture is absorlied and modified by the cotyledons, and conducted 
directly to the radicle, which i.sby consequence first developed. But the fluid which has 
been tints conducted to the radicle, mingling no doubt with the fluid which is now also 
absiirbed from the soil, ascends afterwards to the plumelet tlirough the medium of the 
tubes of the alburnum. The plumelet now expands and gives tlie due preparation to tlie 
ascending sap, returning it in its elaborated state to the tubes of the bark, through 
which it again descends to the extremity of the root, forming in its progress new bark and 
new alburnum; but mixing also, as he tliinks, with the alburnum of the former year, 
where such alburnum exists, and so completing the circulation. 

1580. Decomposite organs. To the above brief sketch of the agency of the vital 
principle in tlie generation or growth of the elementary and composite organs, there now 
remains to be added that of the progress and mode of the growth of the decomposite or¬ 
gans, or organs immediately constituting the plant, as finislung the process of Uie vege¬ 
table develoiiement. This will include the phenomena of the ultimate developement of 
the root, stem, branch, bud, leaf, flower, and fruit. 

1S.SI. The root. From the foregoing observations and experiments, it appears that the roots of plants 
or at least of woody plants, are augmented in their width by the addition of an annual layer, and in their 
length by the addition of an annual shoot, bursting from the terminating fibre But how is the develope. 
inent of the shoot effected 7 Is it by the introsusccption of additional |>articles throughout tbe whole of 
its extent; or only by additions deimited at the extremity 7 In order to ascertain the fact, with regard 
to the elongation of the root, Du Hamel instituted the following experiment: — Having passed eeveral 
threads of silver transversely through^hc rout of a plant, and noted the distances, he then immersed the 
root m water. The upper threads retained always their relative and original situation, and the lowest 
thread, which was plac^ within a few lines of the end, was the only one that was carried down. Hence 
be concluded that uic root is elongated merely by the extremity. Knight, who from a similar experiment 
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obtained the «ame reiult, deduced from it alio the laine conclusion. We may regard it, then, as certain, 
that the mode of the elong^on of the root is such as is hero represents, though in the progress of its 
developeinent, it may aflfhen variety of directions. The original direction of the root is generally perpen¬ 
dicular, in which it ucacends to a cunsiderabic depth if not interrupted by some obstacle. In taking up 
some young oak trees that had been planted in a poor soil, l)u Hamel found that the root had descended 
almost four feet, while the height of the trunk was not more than six inches. If the root meets with an 
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removing them, by a sharp spade, an? these generaily push out new tap-roots, thougli not so strong as the 
former. When a root ceases of its own accord to elongate, it sends out lateral fibres winch become 
branches, and are always the more vigorous the nearer they arc to the trunk, but the lateral branches of 
horixontal roots are the less vigorous the nearer they are to the end next the trunk. In the former case, 
the increased luxuriance is perhaps owing to tlie easy access of oxygen in the upper divisions; but, in the 
latter case, the increased luxuriance of the more distant divisions is not so easily accounted for, if it is not 
to be attributed to the more ample supply of nutriment which the flhres meet with as they recede from 
the trunk, particularly if you suppose a number of them lying horizontally, and diverging like the radii of 
a circle. But the direction of roots is so liable to be aifocteil by accidental causes, that there is often but 
nttle unlforrmty even in roots of the same species. If plants were to lie sown in a soil of the same density 
throughout, i>crhB]W there might bo at least as much uniformity in the figure and direction of their roots, 
as in those of their branches; but tliis will seldom happen. For if the root is injured by the attacks of 
insects, or interrupted by stones, or earth of ton dense a quality, it then sends out lateral liranchcs, as in 
the above cases; sometimes extending in longtii, by following the direction of the obstacle, and some, 
times ceasing to elongate, and forming a knot at the extremity. But where the soil has been loosened by 
digging or otherwise, the root generally extends itself to an unusual length ; ami where it is both 
loosened and enriched, it Divides into a multiplicity of fibres. This is also the case with the roots of 
plants vegetating m pots, or near a river, but especially in w.atcr. Where .i.ifs have some considerable 
obstacle to overcome, they will often acquire a strength proportioned to the dillicuify; sometimes they 
will penetrate through the hardest soil to get at a sod more nutritive: and sometimes tl'cy will insinuate 
their fibres into the crevices even of walls and rocks, which they will burst or overturn .Mus of course 
requires much time, and does much injury to the pl-int. Roots consequently thrive best in a soil that is 
neither too loose nor too dense; but as tlie nourishment which the root alisorhs is chiefly taken up by 
the extremity, so tlic soil is often more exhausted at some distance from the trunk than immediately 
around it Uu Hamel regards the small filircs of the rout, which absorb tlic moisture of the soil, as being 
analogous to the lacteals of the animal system, whicli absorb the food digested by the stomach ; but the 
Toot is rather to be regarded as the mouth of the plant, selecting what is ii.scful to nourishment, and 
rejecting what is yet in a crutle and indigestible state; the largor portions of it serving also to fix the 
plant in the soil, and to convey to the trunk tlie nourishment absorbed by the smaller fibres, which, 
ascending by the tubes of the alburiiuin, is thus convcycil to the leaves, tlic digestive organs of plants. 
Du Hamel tliinks that the roots of plants arc furnisneti with pre.orgaiiiscd germs, by which they are 
enabled to send out lateral branches when cut, though the cxistencp of such germs is not proved; and 
affirms, that the extremities of the tibres oi the root die aiiiiualiy, like tiic leaves of the trunk and 
branches, and are again annually renewed; which last )ieciiliarity Professor Willtleiiow affirms also to be 
the fact, but without adducing any evidence by which it appears to be satisfactorily substantiated. Un 
the contrary, Knight, wlio lias also made some observations on this siibjei't, says, it does not a|>pear that 
the terminating fibres of Ihe roots of woody plants die annually, though those of bubious roots are found 
to do so; but the fibres of creeping plants, as the common crowfoot and strawberry, certainly die annu. 
ally, as do those of the vine. 

1582. TAc tlem. The stem, like the root, or at least tlio stem of woody plants, is also augmented m 
width by the addition of an annual layer, and in Iciigtli, by Mic addition of an armual shoot bursting from 
the tenninating bud. Is the devclopement of the shoot isAiiiiig from the stem efFected in the same man. 
ncr also ? Tlie devclopement of tlie shoot from llie stem is not effected in the same manner as the 
devclopement of that from the rout, by additions to the extremity only, but by the iiitrosiisception of 
additional ivtrticles throughout its whole extent, at least in its soft and succulent state: the longitudinal 
extension diminishing in proportion as the glioot aciiuires solidity, ana ceasing entirely when tlie wood 
is perfectly formed, tnougii often continuing at the .summit after it has ceased at the base. The exten¬ 
sion of the .shoot is inversely as its induration, rapid while it remains herliaceoiis, but slow in proportion 
as it is converted into wood. Hence moisture and sliaile .irc the most favouniblc to its elongation, because 
they prevent or retard its induration; and hence tlie small cone of wood winch is formed during the 
first ye.ir of the plant's growth increases no more after tlie apiiroach of winter, cither in height or thick, 
ness. Such is the m<xle of the growth and devclopement of trie trunk of perennial and woixly plants, to 
which there exists a striking exception in the growtli ol the trunk of palms. Their internal structure 
has been already taken notice of ns pns.sessing no concentric or divergent layers, and no medullary canal, 
but merely an assemblage of large and wootly fibres, interspersed without order in a pulp or pareiirhyina, 
softer at the centre, and gradually becoming harder as it approaches the circumference. When the 
seed of the palm tree germinates, it protrudes a circular row of leaves, or of fronds, which crowns the 
radicle, and is succeeded in the following year by a similar row issuing from tlic centre or bosom of the 
former leaves, which ultimately dio down to the base This process is contiiiueii for tour nr five years 
successively, without exhibiting as yet any appearance of a stem, the remaining bases of the leaves or 
frond forming by their union merely a sort of knob or bulb. At last. Iiowevcr, they constitute by their 
union an incipient stem, as thick ttie first year as it ever is after; which in the following year is aug. 
mented in heighth as licforc, and so in succession as Uing as tiie plant lives, the leaves always issuing 
from the summit and crowning the stem, which is a regntar column, but decaying at ttie end ot tlic year, 
and leaving circular marks at the points of insertion, which furrow the surface of the plant, and Indicate 
the years of its growtli. 

IMS. The hranchiVf in *lieir mode of growth and devclopement, exhibit nearly the same appearances 
as the trunk from winch tiicy issue. They originate in a bud, and form also a cone which consists of pith, 
wood, and bark ; or r.ither they form a double cone: for tlic insertion of tlio branch into the trunk 
resembles also a cone whose base is at the circumference, and whose apex is at the centre, at least if it is 
formed in the first year of the plant's growth, or on the slioot of the present year; but falling short of tlio 
centre In propoition to the lateness of its formation, and numbe. of intervening layers. Branches in their 
developemcnt assume almost all varieties of position, from the rcflert«l to the horizontal and upright; 
but die lower branches of trees are found to be generally parallel to the surface of tlic seal on which they 
grow, even though that lurtace should be the sloping side of a bill, owing, ,as some have thought, to the 
evolution of a greater number of buds on the side that forms the obtuse angle with the soil. In conse- 
queuice of its being extiosed to the action of a greater mass of air 

1584. The which in the beginning of spring is so very conspicuous on the trees of this country as to 
be obvious to toe most careless observer, is by no means common to all plants, nor to plants of all 
rlimatcs; tfajabs in general, and annuals univcrsiUIy, as well as all plants whatever growing within 
the tropics, are destitute of buds, the leaf being in them immediately protruded from the bark. It is only 
In the woody plants of cold climates, therefore, that we are to lookTur buds; and in them no new part Is 
added, whether proper to the leaf or flower, without the iiitcrvcnfion of a bud. For when the young 
siidot is produced, it is at the same lime Airnishcd with new buds, which are again extended into new 
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■tem, except it beat tlic collar where it producee tuckere. It is aiiso Mneratcd for the moat port in the 
axila of the leaves, as may be seen by inspecting the annual shoot^of almost any tree at random: but it js 
universally so; for to this rule there exists a curious and sin^lar 'exception in the bud of the P\i.- 
tanus, which is geacrateil in the very centre of the base of the footatalk, aud is not discoverable till after 
the fall of the leaf. But how arc the budstformed which arc thus developed? Malpighi thought they 
were form^ ftoin the pith or cellular tissue, which Grew regarded us viscera destined tor the elaboration 
of the sap and protrusion of (Uturc buds. Du Ilamel thinks the exterior scales of the bud originate 
in the interior part of tlie bark, and Knight relates nn experiment from which he thinks it ftdlows that 
tlie buds arc formed from the descending projicr juice. But whatever may be the actual origin of the 
bud, it IS evident that its dcvclopemcnt does not take place except through the medium ot the protier 
juice, which has been elaborated in the leaves of preceding buds, an'l originally in those of the pluiuclet, 
as the young bud docs not make its appearance till the leaves of tlie preceding buds have expanded, and 
will not ultimately succeed if deprived of them too soon. 

lo8& TAe dark, it IS probable^ Iierforms the same tbnctioiis as the leaves in the early state oftbe buds, and 
occasionally in all states. Otherwise it would not be easy to account for the growth of cactuses, cuphor. 
bias, some apocyncous plants, &c., which are all destitute of leaves. In dne, the bark may be compared 
to a univcTsai leaf, with one surface only. {London Ency. art. Bot.) 

1586. BuUk are so very similar to buds both in their origin and developcmcnt, as to require no specific 
investigation. 

1587. The tenf. When the leaves burst from the expanding bud, and even long before tiiat period, as 

. .. ■ ■ ■ ■■ Hence it is 

trusasccptioii 

_... ^_ . - „ . - _ , , . I not common 

to all leaves whatever, for the leaves of liliaceous plants extend chiefly at the point of their junction with 
the bulb. The effect, perhaps, of their peculiarity of structure, in being formed of parallel tiities which 
extend tiirnughnut their whole length, without those transverse and braiicliiiig fibres that constitute what 
are called the nerves of tlie leaves ot woody plants. 

1588. The flower audfrmt. When Uie flower bursts from tlie exiianding bud, and even long before that 
period, it is already complete in all its jiarts, as may be seen also by the dissection of tlic bud in 
winter. Liinnmus represents the pistil as nrigin.itiiig in the pitli, tlic stamens ui the wood, and Uie 
corolla and calyx in tlic inner and outer bark respectively ' but this account of their origin, though ex. 
tremely plausible at first sight, will notlicai the test of minute examination, being contradicted by the ana¬ 
tomy of the parts themselves; iMrficul.irly in the case of c;omi>ouiid flowers Knight, in investigating the 
organisation of the apple and pe.ir, ciide<tvourc<l to ascertain the origin of the several p.irts by tracing the 
organs ol the fruit-sUlK. to their termination lii the fruit-stalk he thought he could discover the pith, the 
central tubes, spiral tubes, and tubes of the Ixirk, together witli its epidermis; and in tricing them to Uieir 
termination, he thought the pith seemed to end in tlie pistils; the central vessels in the stamens, after 
diverging round Hie core and approaching again in the eye of tlie fruit; and the bark and epidermis 
in the two external skins. Hence he iiilers that the flower is a prolongation of the pith, wood, and 
bark. A question of some considerable importance has arisen out of this suiijcct. does the flower or 
fruit elaborate sap for its own developemcrit, or is it supplied with nourishment from tlic leaf? By 
placing small braiirlics of the apple, pear, and vine, with blossoms not expanded, in a decoction of logwood, 
Knight found th<»t the central vessels wore colour^ by the decoction. By means of a simil.ir experiment 
on the same subjects after the fruit was formed, the colouring uuitter was traced through the mass of the 
ftuit to the base ot the stamina. And hence it appears that the flower and ftiiit do possess the ixiwer 
of elaborating sap for their own devclojiemcnt Knight infers from the foregoing data, that the blossom 
IS nourished from the alburnum, by means ot the mingling of the proper juice, wmich the alburnum may 
be supposed to contain, with the sap ui its ascent. 

Sect. V. Anomalies of Vegetable Develoyement, 

1589. A dei'ialion from the general laws (f developemenl is occasioned by the interven¬ 
tion of some accidental cause; or of some cause operating permanently in certain sub¬ 
jects. Hence the anomaly may regard the developeincnt either of an individual or a 
species, and may occur eitlier in the root, stem, branch, leaf, bud, flower, or fruit, ac¬ 
cording to the circumstances in which it is placed ; or it may affect the liabit, duration, 
or physical virtues of the plant. 

1590. 2'/tc root. According to the general laws of vegetsiblc developement, plants of 

tlie same species art furnished with the same species of root, not pi'oducing at one time 
a woody or fibrous roof, and at another time a bulbous root: and yet it is found that 
there are cases in which changes of this kind do occur. If part of the root of a tree, 
planted by a pond or river, protrudes beyond the bank so as to be , 

partially immersed, it divides at tJie extremity into innumcraldc 

ramifications, or sends out innumerable fibres from the surface, 
which become again subdivided into fibres still more minute, and 
give to the whole an appearance sometliing resembling tliat of the 
tail of a fox ; and it has accordingly been denominated by Du 
Hamel the fox-tail root. (fg. 189.) 

151)1. The root (ffthe Phlt-um pratinse, when growing in a moist soil, which 
it naturally aSbets, is uniformly fibrous; but when growing in a dry soil, where 
it is also often to be found, it is tUrnisned with a bulbous root. The same is 
the caae with the itimiechrus gcniculfttus; which, when growing in its native 
marshes, protrudes a fibrous root, though, when growing in a very dry situation, 
as on the top of a dry wall, it is found to beftirnished with an ovate and Juicy '/apHUflpoHSW 
bulb lliis anomaly also seems to be merely the result ofa provision of nature 
by which the plant is endowed with the capacity of collecting a supply of 
moisture suited to existing circumstances, and hence of adapting itself to the TfjffnakSgJktJnji 
soil in which it grows. P 

159S. The roots qf Utriculdria m)nor, which consist of a number of slender rnllKSSa^ 
and halr.Uke filaments, exhibit flic singular anomaly ofbeing ftimished with a 
multicude of small and membranous bladders, each containing a transparent WA 
aail watery fluid, and a small bubble of air, by means of which the plant is kept floating in the walec: 
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ISflS. descending root, an anomaly which attends some perennials, ts at tint spindle-sliaped and per. 
{lendicular, sending nut some lateral tibres, but dies at the lower extremity in the course of the succeed, 
ing winter, and protrudes new fibres tVom the remaining portion, and even fVom the lower portion of the 
stem, in the course'of the following spring, which, by descending into the soil, draw down the plant with 
them, so that part of what was formerly stem is now converted into root Tliis process is repeated every 
year, and by consequence a imrtion of the stem is made to descend every year Into the earth. The 
anomaly may be exemplided in the roofs of f'aict ulna dioica, Tanaedtum vulgiire, and (Txalis Acetos^Ha; 
and will also account for the bitten and truncated apiiearance^f Scabihsa succlsa, or devil's bit 
1.594. Migratory roots depend on a principle similar to the foregoing. If the stem of a descending root 
happens lobe creeping or procumbent instead of being erect, then the lateral shoots tirom above arecarned 
forward in the direction of that procumbency, so that in the course of a few years the plant has actually 
changed its place by so much as the stem has been converted into a root This is well exemplifieil in the 
genus /'ris, a plant bf which, as it enlarges m circumference, dies in the centre, and presents a ring of 
plants instead of a solitary one. In the case of some aquatics, winch float about on tne surface of the 
water as they happen to be driven by the winds, the whole plant m.ay be said to be migratory, as in the 
genus I.dmna, and some marine plants. 

159.5 The beet-root, if dissected wlicii about a year old, presents the singular anomaly of being already 
fiirnishcd with fi-ora five to eight distinct and concentric circles ot longitudinal tubes or sap-vessels, im. 
bedded at regular intervals in its pulp; whereas other biennial roots form only an individual circle each 
year, and are, consequently, at no time furnished with more than two. 

1596. Roots changed to branches and branches to toots. If the stem of a young plum or cherry tree, but 
particularly of a willow, is taken in the autumn, and bent so as that one tiaif of the top may be laid in the 
earth, one naif of the root being at the same time taken caretully out, but sheltered at first from the cold 
and then gradually exposed to it, and the reniamnig part of the top and root subjected to the same process 
ill the following year, the branches of the top will become roots, and the nimidcatioiis of the root will 
become brunches, iirutruding'leaves, flowers, and fruit in due season. 

1597. The stem. If the stem of a free planted by a pond or u'ver is so bent in its 
growth as to come near to tlie surface of the water and to be occasionally immersed in it, 
it will sometimes send out from the under surface a multitude of shoots that wdl descend 
into die water, and develupe themselves in the manner of the fox-tail root. Sometimes 
it happens that a stem, instead of assuming the cylindrical form common to the .species, 
assumes a compressed and flattened form similar to the herbage of the Cactus, as in the 
fir tribe, ash, &c. 

159S. The anomaly of the Jiattetird stem {Jig. 190) is accounted for by llu 
Hamel, by supposing that an unnatural junction must have taken place in the 
leaf-liud; and so unitcil shoots that would otherwise liavc been distinct 
Sometimes the stem is disfigured by accidental tumours or hiincnes projecting 
from the surface, and forming ultimately what arc called knots in the wood 
They are very coiinnon in the o.ik and elm, and are produtcil, perhaps, by 
nie.in8 of some obstruction in the channel of the sap’s motion, by which the 
vessels become convoluted and swell up into a hunch 

1599. But bunches are also to be met with on the .stems of herbaceous plants, 
as on that of the C’ardiius pnitcnsis; of which you willulteii find a portion 
near the top swollen out into an cgg-shaiaxl or cgg-oblong bunch, cxteiiding 
from an inch to two inches in length, and about an inch across If tins 
bunch is cut open in the month of August, it will be found to contain several 
large and white maggols. It has consequently been occasioned by the 
puncture of the parent insect deixi-siting its eggs It does not seem to aftbet 
the gener.il health of a vigorous plant, thougn it might prove seriously in¬ 
jurious to a weak one. 

1600. Bundled stem. Sometimes two or more contiguous stems, extending 
in the process of their growth till they meet and press against one another, 
bei'omc incorporated at length into one, and form a sort of bundle. This is 
what may be termed a natural graft, in opposition to an artilii-ial graft, of 
'Which it IS the model and prototype The natural graft is always effected 
by means of the union of the libor of the respective stems composing it; so 
that the {icrfection of the art of grafting consists m applying the hlier of tlie 

f ;raft and stock together, in such a manner as shall most facilitate their 
ncorporation. 

1601. The branch. If the branch of a tree is situated, as in the forcgoinij case of tlie 
stem, so as to be partially or periodically immersed in water, it will send out also the 
same sort of brush-like shoots. 

1602. Bunches or knols,exhtbitinga pletus of young shoots {Jig. 191. a) issuing from nearly the samepoint. 




crossing in all directions, and Rnaltyincorporating together by means of a sort of natural graft, frequently 
disfigure the branch. These bunches are frequently to be met with on tlie branches of the birch tree, and arc 



Book I. 


ANOMALIES OF VEGETABLE DEVELOPEMENT. 


247 


known among tlie peasantry of %ot)an(l by the name of witches' knots. They are occasioned, like the 
tkmches of the stem, by some obstruction in the channel of the sap or proper juice^ A peculiar sort of knot 
or bunch is also funned on the branches of the dog-rose. The 
nucleus, which is generally hrom an inch to an inch and a half 
in diameter, is covered with a long and winged shag, tirstof a 
green and then of a puride colour, presenting the appearance 
of a small bunch of moss. [fig. 19^ It iins been occasioned, 
like ^at of the stem of the thistle, by the juncture of an 
insect depositing its egn in the tender shoot; for if it is cutr 
open about the month of August, it contains maggots, t 
'J liesc anomalies remind us always of that singular disease in 
the human species, the Plica polonica. 

1603. The bud. The regular dcvelopeinent of 
tlie bud is also often prevented by means of die 
puncture of insects, and convert^ into a large 
globular tumour. 

1004. The grtH tumour is very often effcctcil by a species of 
C^nips, which drives its iiiercer into tlie heart of the bud white 
yet tender, and penetrates with its saw into the very pith; in- 
jeeting at the same time a drop of the corroding liquoi con¬ 
tained in its bag, and then laying its eggs. The bud being thus woundeil, and the juices corrupted by 
the injected poison, the circulation is not only impeded, but a fermentation is indiiecd which burns the 
contiguous parts ami changes tlicir colour. Tlie cxtrnvasatcd jiiicc flows roiiiu^ic egg, and is tlierc accu¬ 
mulated and converted into a sort ot spongy lump, winch vegetates and augments till it forms what is 
t ailed a gall. The gall thus formed allords liolh shelter and iiniirishmeiit to tlie young maggot, whu li, 
after being converted into a fly, pierces its enclosure and launches into the open air. ifie most remark¬ 
able of such galls aie those produced on tlie oak tiee, and known in this country by the vulgar name of 
oak-apples. [Jig i'll h) The bud ot tlie willow^ particul.iily Siilix fiblix, is apt to be puncturesl by insects 
and converleii into a gall: but the coiiveision is not always complete; and in this case llic slioul remains 
dwarfish, and the leaves, winch are now protruded trom nearly the same point, assume somclhiiig of the 
figure of a rose. Hence it has obtained the coniniuii name ol the rase-wiliow. The galls of the S&lvia 
pouiifora, formed in the above manner, are said to be of a very pleasant flavour, and arc esteem^ a 
great delicacy in Eastern countries. 



1605. The Icaocs. Tlicse, like the buds, are also frequently chosen for the nidus of . 
insects, and disfigured with galls or excrescences. But the most remarkable gall 
produced on the leaf, and indeed the most remarkable and important of all galls, 
is that which is so extremely useful in the arts of dyeing and making ink, the nut-gall 
of the shops. 

1(106. 7’/ie mtt.gall is generated on the leaf of a speeios of oak that grows plentifully in the Levant, ami 
ts so well known in commerce as to require no particular description It is occasioned by the puncture of 
the f'ynips qitcrcifblii, whicli diqxisits its egg in the siibsL'inee of tlie leaf by making a small perforation 
on the under surface, (iails and tiiinours are to be toiind on the icavc.sof many pkints; and indeed .almost 
all leaves are liable to deformities, giving them a blistered, wrinkled, or curleil appearance, and oltcn pro- 
(lueing disease. 

Iii07. The excess or dcficteniy of leaves, protruded in a group sometimes constitutes the anomaly, as in 
tlie case of the trefoils. 

1(1(18, Sometimes It is found in the natural figure of the leaf itself, as in /^spAragtis ofilcinMis, where 
tlicy are bristle-slin(ied ; .Salsola A'n/i, awl-shai>ed ; and yr'lliiim T&pa, in which they are tubular, tapering 
to a {Kiiiit. Hut one of the most remarkable anomalies of figure is that which occurs in the genus 8ar- 
rac£iiia, the lower nortioii of the leaves ot which is tubular, ascending, and approacliiiig to funnel-shaped, 
or rather pitcher-sliapcxi reversed, with a flattened and concave limb attached by the one side to theorifice 
of the tube, and eoiistituting the upper portion of the leaf. I.inna>ti8, who was acquainted with this 
singularity of striutiire, accounted (or it by supposing that it was an institution of Nature, meant for the 
purpose ol Itirnishing t/ie plant w'lth a supjily of water, which it could tliiis catcii .tiid retain iii the leaf: 
but as .some spi-ries of the genusdonot readily admit water, iiotwitlistanding their capacity to retain it, this 
hypolliesis is regarded by Sir J K. Smith as being extremely iloiibtfiil, wlio accordingly oilers a diifbrent 
solution, founded upon the following tacts An insect, of the .Si>liex or /chneiinirin kind, had been observed 
by one of tlie gardeners of tlie botanic garden at Liverpool to drug several large flics to a leaf of Sarract'ina 
aJiinca, and to lorce tlicin into the tubular isart of it. On examination tile leaf was found to be about half 
(illcii with water, in wlncli the flies were now struggling; the other leaves were also examined, and were 
found cnunnicd with dead or drowning flics. The Icavch ol Karrai^nor piirpiirca arc said to cxiiibit also 
the same plienumcna, and seem pccii1i.irly well adapted to entrap and ronflne flics, by Jiaviiig tlie margin 
beset with inverted hairs, which render the escape of sucli insects .is may have accidentally fallen into the 
watery tube, or arc iiiteiitiunallv lorred into it, imiiraetieablc; so that the jiutrid exhalation from tlie dead 
inset'ts coiitaiiicd in the leaf niten olTciids the iiustrila, even in passing near the plant. Hence Sir J.E. 
Smith infers, tli.it the growth of the plant is perhaps benefited by means of the air evolved by the dead 
flies, which the water has been intended to tempt, and the leaves to entrap and retain. Tins ingenious 
conjecture is, no doubt, siilliciciitly plausible as far as the plant may Ik- aflbetud , but cniinot be regarded 
as quite satisfactory till such time as it shall have been shown that tlic health of the plant is iryured when 
insects are prcventeil trom ajiproaching it 

1609 7'he Ne/ie’nthcs distiltatbrta exhibits also an anomaly similar to that of Sarrac&nia, in holding an 
ounce or two of a fluid which appears to be secreted ftom tlie Icat, and to be intended as a lure to 
insects, which gam admission cither by tlie spontaneous opening of the lid, or by forcibly raising it them¬ 
selves. The Lonsequenec is that they fall into tlic fluid and are drowned, no ms(x:t being capable of living 
in it except a certain small squilla or shrimp, with a protuberant back, winch, according to Rumphius, 
sometimes crawls into it and can live there. To tins phenomenon Sir J. £. Smith applies the same cxpll- 
^tion as above, which is of course liable to the same objcption. 

1610. Thefigurc if the IcaJ. hmoever smgsttar, is generally the same throughout the same individual, es.- 
cept in the case of accidental deformity, and yet there are exceptions even to this rule; for sometimes 
ilc lower leaves of a plant are entiie while the ujiper leaves are divided, as orcun in a variety of maun- 
tniiious plants, such as bumot, saxiflrage, anise, coriander ; and sometimes the lower leaves are divided 
while tlie upper leaves are entire, as in the case of a variety of aquatics, jiarticulnrly Aanfinrulus aquatl- 
cus, in which the tower leaves are capillary and immersed, and the upper leaves flat and circular. Abating 
on the surface of tlie water. Hut sometimes the dissimilitude of the leaves is still more remarkable: the 
Chinese mulberry, a Botany Bay tree, has not two leaves alike in form on the wliole plant And, last^, 
there are some plants, as in the case df the Ffingi, that are wholly destitute of loaves, and hence callM 
aphyllous; while there are others, as m the case of tiic /^(ici, that seem to be wholly leaf. 

1611. T/ie floioer. The principal anomaly of the flower is that by which one of its 
parts is unduly augmented, to sthe exclusion or diminution of some of the rest. 'Die 
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flower i/i then said to beluxuriant; and comprises the tbretf following varieties: the inul- 
tipUcate, the full, and the proliferous flower. 

1813. Tlie tnuUipKeate Jknnfr ia aomethncs, though rarely, occaaioned by an unusual multiplication of 
,the divisions of the calyx, as in Diinthus Caryophfllus, and some of the alpine grasses. But the anomaly 
most gcnomlly consists in the undue multiplication of the divisions of the corolla, by tbeconversion of part 
of the stamens into petals, which is nccasioDally to be w th both' in inonopetaloiis and polypetalous 
flowers. It occurs but seldom, however, in flowers ijirowlng in their natural state and habit, though now 
and then a double flower is met with even in such vircuiiustances. 

161.‘1. Thejulljlower is generally described to be (hat in which the divisions of the corrolla arc so mul¬ 
tiplied as to exclude the stamens and pistils wholly by means cf their conversion into petals; which con¬ 
version is most readily eilbcted in polypetalous flowers, such as the tulip, {xippy, pink, and ranunculus; mo- 
nopctalous flowers seldom being found full This complete metamorphosis is always cither the effect of 
cultivation, or of some concurrence of natural circiimstaiiccs analogous to it, and is indeed one of the 
principal objects of the art of the florist; the beauty of the flower, according to general estimation, being 
thus much augmented. In the full flower the stamens are almost always converts into petals, whence we 
should perhaps infer Iheir identity of origin But tlie pistil is often converted into a leaf, as may be seen 
by inspwting the flower of the doiible-btossomcit cherry, whicli generally protrudes from the centre a leaf 
in miniature. But a flower may become lull also by the multiplication of the parts of the nectary, as is 
sometimes the case in the genus Aquilhgia, whirh produces full 
flowers Ill three different ways: by the multiplication of tlic petals 
to the exclusion of the nectaries; hy tlie multiplic.ition of the 
nectaries to tlie exclusion of the petals; and by the multiplication 
of the nectaries while tlie proi>er jictals remain. There arc also 
some peculiarities in tkir manner in which com|x>und flowers 
become full. Hadiatcd flowers become full somutiines by the 
multiplication of the flo.sculcs of the ray to the exclusion of 
the floscules of tlie disk, as iii Heliantlius, yf'nthcmis, and f'en. 
tauriia: and sometimes by the multiidicatnin of the floscules of 
the disk to the exclusion of those of the ray, as in Matricaria and 
Beilis 

1614. The prohferovs flower [fig. l!),i.) is tliat out of which 
another flower or .inother shoot is produced It is seldom 
found but in flowers alrc.ady full; ffom the centre of which, 
that is, from the ovary or pistil, it sometimes happens that a 
new flower and foot-stalk is produced, if tile flower is simple, as 
111 the ranunculus, anemone, and pink; or several flow ers ami 
foot-stalks issuing from the common calyx, if the flower is com¬ 
pound, as in tlie daisy, hawkweed, and marigold; or a now 
umbel issuing from tlie centre of tlie original umbel, if the 
flower is umbellate, as in Ciirnus. 

1615. Various anomalies. Sometimes the proliferous issue of the full flower is not itself a flower, but a 
shoot furnished with leaves, as has been sometimes, though rarely, observed in the ease of the anemone 
and rose. Such arc the several varieties of luxuriant flowers, constituting anomalies of excess : but it 
sometimes happens that there is also m the flower an anomaly of detect in the absence of one of its imrts. 
Examples of this sort are occasionally to be met with in the flowers of Clieiraiithus Cheiri, Campanula 
pentagbiiia, and Tussiliigo ati&ndria, in which the corolla is altogether wanting, though proper to the 
species; and in this case the flower is said to be mutilated. Sometimes the anomaly consists in the situa¬ 
tion of the flower, which is generally protruded from the extremity or sides of the branches; but the flower 
of the Biiscus is protruded from Ihe siirtace ot the leaf Or it may consist in the relative situation of the 
several parts of the flower. In simple flowers, the pistil is invanably central with regard to the stamens; 
but in compound flowers the pistils are oflen situated in the circumference and the stamens in the centre, 
'lliis seems to lie the case, also, with .some mona-eious plants, having their flowers on the same peduncle, 
as m the example of the b'lrex and A'ruin, in wiiich the stamens are more eciitralthan the pistils. Some¬ 
times the anomaly consists in the color of the corolla, which will often deviate even in the same species. 
The general colour of the roniinoii cowslip (Primula vkris) is a bright yellow; but an individual is occa¬ 
sionally to lie met with, though very rarely, in which the limb or expansion of the corolla is puriilc with a 
line of yellow around the border, mmctimcs the anomaly consists in the time of flowering. The season 
proper for the flowering of the apple and pear tree is the month of May; but trees of that sort have been 
known to protrude both buds and blossoms even in the month of November, Some plants, however, blow 
only in the winter, as In the case of the Uiirustinus and A'rbutus l/iibiln; while others blow only in the 
night, and refuse to px[>and tlieir petals to the light of the sun Such is the case of tlic 6'&ctus grandiflbra, 
that produces one of the most magnificent of flowers, but blows only in the night; and is hciiee known 
also by the apiiellation of the mght-blowing cereus Some plants, 
such as the A'Jgte, and i^Vliigi, are altogether destitute of con¬ 
spicuous flowers; .mil are hence callm Cryptogamous. Tlie 
flower of the fig is perhaps one of the most singular m respect of 
concealment. The flowers ofperfcct plants, whirh, in other cases, 
uniformly precede the fruit, arc in this cose cunccalod 
within what is generally denominated the fruit; as may be 
proved by cutting open a green Re (fig. 194.) by means of a lon¬ 
gitudinal section (Missing through its axis. Great numbers of 
flowers are then discovered lining a sort of cavity in the axis of 
the fruit; and hence what is emied the flruit or fig, in common 

language, is rather the receptacle of the flower than any thing _ 

else. Most plants have their flowers flirnished both with stamens and pistils, and are hence hermapliro- 
ditea But there are also many genera that have the stamens in one flower and the pistils in another, both 
on the lame individual: these are denominated Moneecious plants, and are exempUfled in the oak and 
hazel. Othcr.genera have the flowers with stamens rn one plant, and the flowers with pistils on another: 
these are denoniinatcd Dieectout, and are exemplified in the hop and willow. Others have unisexual 
flowers of each kind on one and the same plant, as in Monoecia; on separate plants, as in Dicecia; and 
on otliers mixed with those which are hermaphrodite: these arc denominated Polyganums, and are ex¬ 
emplified in the genus aKtriplex. In a species of Eut^riic, found on the island Bourbon, the flowers are 
visible eight years before they are expanded. The summit is formed of twelve leaves, each supplied with 
A bunch w flowers In its axilla. Three leaves only expand each year, so that four years will have elapsed 
between the expansion of the first flowers and of the last, although even the former were discoverable 
four, and the latter i^ght, years previously. ^London Bncyc., art Botany.) 

1616. ThefmU, The anomalies of the fruit may affect either its number, figure, 

colour, or appendages. t 

I'll?. The common bazcLnut produces in general but one kernel in one shell; but in the course ot 
opening a considerable number, you will now and then meet with one containing two or three kernels in 
a shOil. This is, perhaps, best accounted for by supixising, with Du Hamel, tliat it is the result td an un- 
n.'tucal graft eftected in the bud; though some think that the shell dies always contain the rudiments ef 
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two or more kernel*, although it hiq>pen« that more than one it developed. But If two apple* or 

peon are developed in an inrorporated atat&whkb is a qase that now and 
then occurs. It is no doubt best accounted for by the graft of Du Hamel 
Sometimes the anomally consist in the figure of the fruit, which is del 
formed by tumours or excrescences, in consequence of t{ie bite of insects, 
or injunes of weather producing warts, moles, or specks. Sometimes it 
consists in Ue colour, producing green melons and white cucumbers. 
Sometimes inionsists in an appendage of leaves. (Jig. Hts.) 

1618. HaJbit. The anomalies of habit are principally oc¬ 
casioned by soil and cultivation. 

1619. Some plants, which, when pl.)ced In a rich soil, grow to a great 
height, and aifhet the habit of a tree, arc, when placed in a poor sod, 
converted into dwarfish shrubs. This may bo exemplified in tiie case of 
the box-tree; it also occurs in the case of herbaceous plants; as in that 
of Afynsbtis, which in dry situations is i ut short and dwarfish, while in 
moist situations it grows to such a size as to seem to be altogether a differ, 
ent plant. The habit of the plant is somet'mes totally altered by meant 
of cultivation; the f'^rus satlva, when growing in a wild and unculti¬ 
vated state, 18 ftiniished with strong thorns j but when transferred to a 
rich and cultivated soil the thorns disappear. This phenomenon, which 
was observed by Linnaeus, was regarded as being equivalent to the taming of animals: but this explica¬ 
tion IS, like some others of the same great botanist, much more plausiblethan profound, in place of which 
Professor Willdcnow substitutes the following j the thorns protruded in the uncultivated state of the plant, 
are buds rendered abortive from want of nourishment, which when supplied wiWra sufficiency of nourish¬ 
ment are converted into leaves and branches. 

1620. Phi/dcal virtues. When plants arc removed from their native soil and taken 
into a state of culture, it alters not only their halrit but their phy.siral virtues. Thus tlic 
sourgrajie is rendered sweet; the bitter pear, plea.sant ; the dry apricot, pulpy; the piickly 
lettuce, smooth; and the acrid celery, wholesome. Potherbs also are rendered more tender, 
by means of cultivation, and better fitted for tlie use of man j and so are all our fine fruits. 

1621. Duration. Plants are either annuals, biennials, or perennials, and the species 
is generally of the same duration in every climate. But it has been found tliat some 
plants, wliich are annuals in a cold climate, such as that of Sweden, will become peren¬ 
nials in a hot climate, such as tliat of the West Indies; tliis anomaly has been exemplified 
in Tropaj'olum, beet root and AfAlva arbdrea; and, on the contrary, some plants, which 
arc perennials in hot climates, are reduced to annuals when transplanted into a cold 
climate; tliis has been exemplified in the climbing kidneybeans. 

Sect. VI. 0/the SesualUi/ of Vegetables. 

1622. The doctrine that plants are (f different sexes, and which consUtutes the found¬ 
ation of the Linnean system, though but lately established upon the basis of logical in¬ 
duction, is by no means a novel doctrine. It appears to have been entertained even 
among tlic original Greeks, from the antitpiity of their mode of cultivating figs and palms. 
Aristotle and Theophrastus maintained the doctrine of the sexuality of vegetables; 
and Pliny, Dioscoridcs, and Galen adopted the division by which plants were tlicn dis¬ 
tributed into male and female; but chiefly upon the enoneous principle of liabit or 
aspect, and without any reference to a distinction absolutely sexual. Pliny seems to 
admit the distinction of sex in all plants whatever, and quotes the case of a palm tree as 
exhibiting the most striking example. 

1623. I.innteus, reviewing with his usual sagacity the evidence on which the doctrine rested, and per¬ 
ceiving that it was supported by a multipUcity of the roost incontrovertible facts, resolved to devote his 


fnto one body all the evidence of former discovery or experiment, and by adding much that was original of 
bis own, he found himself at length authorised to draw the important conclusion, that no seed is perfected 
without the previous agency of the pollen, and that tlie doctrine of the sexes of plants is consequently 
founded in fact. 

1624. Proofs .from the economy cf the aquatics. Many 
plants of this class which vegetate for tlie most part wholly 
immersed in water, and often at a considerable depth, 
gradually begin to elevate their stems as the season of 
flowering advances, when they at last rear their beads 
above the surface of the water, and present their opening 
blossoms to the sun, till the petals have begun to fade, after 
which they again gradually sink down to the bottom to 
ripen and to sow their seeds. This very peculiar economy 
may be exemplified in the case of Afippia maritima, and 
several species of i“otamogfeton common in our ponds 
and ditches. From this we may fairly infer, that the 
flowers rise thus to the surface merely to giye_ the pollen 
an opportunity of reaching the stigma unipjured. But 
the most remarkable example of this kind is the Val- 
lisnkria splrklis C/fe 196.), a plant which grows In the 
ditches of Italy. The plant Is of the class Dice'eia, pro- 
ducing its fertile flowers on the extremity of a long anil 
Blender stalk (a) twisted spirally like a corkscrew, which 
uncoiling of its own accord, about the time ef the open¬ 
ing of the blossom, elevates the floXrers to the surfiicc of 
the water, and leaves them to expand in the opqn air. 

The barren flowers (b) are produced in great numbers upon 
short upright stalk* issuing from a oifi<?rent root, from 
which they detach themsrives ibout the time of the 
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expansion of the female blossom, mounting up like little air bubble^ end suddenly expanding when Uiey 
reach the surfiiec (c), where they float about in great numbers among the tbinale blossoms, and otten cling 
to them in clusters, so as to rover them entirely: thus bringing the stamens and pistds into immediate 
contact, and giving the anthers an o|'pnrtunity of discbargiiig tlieir pollen immediately over the stigma. 
When this operation has been pertbrmod, the now uncoiled stalk of the female plant begins again to resume 
its original and spiral fbrm, and gradually sinks down, as it gradually rose, to rijien its ftuit at the bottom 
of the water. In 1819, we gathered llicsc stalks, m the canius near riulua, upwards of ten feet long. 

Sect. VII. Impregnation the Seed. 

1625. The stamens and pistils arc the male and female organs of vegetable generation, and 
the pollen is the substance bp which the impregnation (f the seed is effected; but bow is the 
liollen conveyed to the ovary, and what is tlie amount of its action ? 

IflSd. Access of the pollen. When the stamens and pistds arc situateil near each other, the clastic spring 
with which the anther flies o|>eii, will generally be suflicicnt to disperse the pollen, so as that part of it 
must infallibly reach the stigma, in such flowers as do not perfect thoir stamens and pistiU at the 8.iine 
tima The pollen is very generally conveyed from the anther to the stigni.a, through the instrumentality of 
bees, and other insects peculiar to a species. The object of the insect is tlie discovery of Iioncy, m quest of 
which, whilst it roves from flower to flower, and rummages the recesses of the corolla, it unintentionally 
covets its body with pollen, which it conveys to the next flower it visits, .md brushes off as it acquired it by 
rummaging for honey; so that part of it is almost unavoid.ibly deposited on the stigma, and impregnation 
tlius effected. Nor is this altogether so iniieh a woik of random ns it at first appears : foi it has been 
observed that es'oii insects, wdiich do nut uimn the whole contine themselves to one species of flower, will 
yet very often remain dfiitng the whole day iqion the species they liappeii first to alight on m the morning 
tlcnce tlie impregnation of the fimalcs of IJiucious jilants wliere no m. is near j hence also a sort of 
natural crossing of the breed ot plants, whicli might prolialilv otherwise degoiu nte. 

1627 . Fecundation of the ovary. Admitting that tlie pollen is eondiuf"d to the ovary 
through the tubes of the style, how after all is the ovary fecundated, or the seed ren¬ 
dered fertile? On tliis subject naturalists have been much divided ; nod, according to 
their several opinions, iiave been classed under the respective .'ippellutions of ovarists, 
aniraalculists, and epigenesists. 

IfiSS. Otiartsl. According to the opinion of the Ovarist, the embryo preexists in tlie ovary, and is 
fecundated by the agency ul the pollen, as tr.insmitted to it through the style. 

AnimalcuUst. But the theory ot the ovarists is not without its diHiculties; fur, as the embryo is 
never found to make its appeaianeu till after fecundation, it lias lioen thouglit tliat it must necessarily pro. 
exist in the pollen of the anther; from winch it is eonveyeil to tlie ovary tliroiigli tlie medium ol the style, 
and afterwards matured 'I his theory w.is founded iqion that ot Lenwenhoeck, with regard to . 1111111.11 
generation, whuh suppu.scs tiic prcexislenec iil aniinaliula in the seminal prineqile of the male ; tlie 
aniraaleula being eoiiveycd in coilu to the ovary ot the female, where alone they arc rapable ot 
ilevclopement. 

1630. Bpigenesisf The difficulties insepar.rbie from hotli theories, togetlier witli the phenomenon of 
hybrid proiluctions, have given rise .ilso to a third , this is tlie Themy oj the Bpigenestsli, wlio inaint .1111 
th.it the embryo preexists nedlier m the ovaiy not |iollen, hut is geneiated by the union of the fecundat¬ 
ing prineiples of the male .ind i'enule organs, the toiiner lieiiig the tliiid issuing from the pollen when 
it explodes, and the latter llie tluul that exudes from thcsurlace at the stigma when mature. 

I6al. Hybrids. Although the arguments of the epigenesists arc by no means s.atis- 
factory, yet it cannot be denied, that liybrid productions partake of the properties both of 
the male anti female from whieli they spring. This was long ago proved to be tlie fact 
by Bradley, and more recently confirmed by the experiments of Knight; a.s well as hap¬ 
pily converted to the advantage of the cultivator. 

16.32. Vegetable crossing. Observing that farmers who rear rattle improve the progeny by means ot crossing 
the breed, Knight arguerl from analogy, that the same iinprovemimt might bo introdiireil into vegetables. 
His pniiri[)al object was that of procuring new and iniprovisl v,iricties of Ilie apjileaiul Jieur, to supply the 
place of such as luul licroinc diseased and unproductive. But as tiic noccsStiry slowness of ail experiments 
of the kind, with regard to the ftiiit in question, did not keep pace willi the ardour ol Ins desire to obtain 
information on the subject, he was induced tonistitute some tentative experiments upon the common pea; 
a plant well suited to his purpose, botli flora its quickness of growth, and from the many varieties In form, 
size, and colour which it afforded In 1767, a degenerate sort of pea was growing in his garden, which had 
not cccovercd its former vigour even when removed to a better soil Being thus a good subjt>et of ex¬ 
periment, the male organs of a dozen of its immatiiro blossoms were destroyed, and tlie lemalc organs left 
entire. When the blossoms had attained their mature state, the pollen of a very large and luxuriant {jroy 
pea was introduced into the one half ol them, but not into the oilier. 'I'lic pods of both grew equally \ but 
the seeds of the half that were iinimpregnatcd withered away without having augmented beyond the size to 
which they had attained before the blossoms ex|iandcd The seeds of tlie other half were augmented and 
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the experiment was obvious. The plants rose with great luxurance, indicating in tlieir stem, leaves, and 
fruit, the influence of this artificial Imprcimaiioii; the seeds produced were of a dark grey. By Im- 
preniating the flowers of this variety with the pollen of others, the colour was again changed, and new 
varieties obtained, superior m every respect to the original on which the experiment was first made, and 
attaining, in some cases, to a height of more than twe.vc feet (I'Aif. 7'rans , 178’)) Knight thinks his 
experiments on this subject aff'ord examples of superloctation, a phenomenon, the existence of which 
aopenis doubtAil amongst animals, and of which the proof amongst vegetables is not yet quite satisfactory. 
Of one sjieeim of superfeetation be has certainly produced examples; that is, when, by impregnating a 
white pcKi-ldostoiii with the pollen both of a white and grey pea, white and grey seeds were obtained. 
But ol the other species of superflEtatiun, in which one seed is supposed to be the joint issue of two males, 
the exan^e ii not quite satisfactory. Such a production is perhap.s possible, and further experiments 
may ptobalfly ascertain Uie fiuit; but it seems to be a matter of mere curiosity, and not apparently con. 

nectid with any views of utility. ... 

1633. The macticabilily of improving the species is rendered strikingly nhrinui by these experiments j 
and the ameliorating effhet is the same, whether by the male or rrmale j as was ascertained by impreg. 
/the Urgest and most luxuriant plants with the pollen of the most diminutive and dwarfish, or 
JnttBry. By such means any number of varieties may be obtained, according to the will ot the 
^menter, amongst which some will no doubt be suited to all soils and situations. Knight's ex- 
V yiments of this kind were extended also to wheat; but not with equal success: for though some 
iletj good varieties were obtained, yet they were found not to be ^rmanent But the success of his 
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experiiaenta on the apple tree were eifbal to hit hopes. This was. indeed, his principal object, and no 
means of obtaining a aurccssflil issue were left untried. The plants which were obtained in this case 
were found to possess the good qualities of both of the varieties employed, uniting the greatest health 
and luxuriance with the finest and best-flavoured fruit. 

IdSt Improved varieties qf every frvit and esittlent plant may he oMatnedby meant qfart^icial impreg- 
nation, or crossing, as they were obtaifted in the cases already stated. Whence Knight thinks, that this 
promiscuous impregnation of sppeies has been iKtended by nature to take place, and that it dues in fact 
often take place, for the purpose of correcting such accidental varieties as arise fVom seed, and of con¬ 
fining them within narrower limits. All which is thought to be countenanced fVoin the consideration of 
the variety of methods which nature employs to disperse the pollen, either by the clastic spring of the 
anthers, the aid of the winds, or the instrumentality of insects Hut althoui^ he admits the existence 
of vegetable hybrids, that is, of varieties obtained from the intermixture of different species of the same 
genus, yet he docs nut admit the existence of vegetable mules, that is, of varieties obtained fVoin the 
intermixtiiie of the species of diffbrent genera ; in attempting to obtain which he could never succeed, 
III spite of all his efforts. Hence he suspects that wlierc such varieties ba'-i' been supiiosed to take place, 
the former must have been mistaken for the latter. It tn.iy be said, indeed, that it the case exists in the 
animal kingdoin, why not in the vegetible kingdom ? to which it is, perhaps, difficult to give a satisfactory 
reply ; but from the narrow limits withm whirh this intercourse is in all cases circumscribed, it scarcely 
seems to have been the intention of nature that it should succeed even among animals Salisbury is of a 
liiflcrcnt opinion, and considers (llott. Tians,, i .ItH) that new species may be created both by bees and 
by the agency of man; and the recent experiments of tlritiert. Sweet, and others, seem to confirm this 
opinion. Sweet’s experience leads him to conclude that the plants of all orders strictly natural may be 
reciprocally impregnated with success, and he has already, in the nursery-gardens of Messrs. Colville, 
|>ro<liired many new Crorlliiia and /fhoitoi kceie 

Itkf.'j A singular or anumalims effect oj crossing, or extraneous impregnation, i^ne change sometimes 
undergone by the seed or fTuit winch is produci^ by the hlussom im|iiegnatcd. These results are not 
uniform, but tliey are of frequent oceurrenre, and have attracteil notice from a very early period. John 
Turner observes {tloit. Trans., v. <iJ ) that Theophrastus and I’liny [T/ieophrast. Hist Plant, L li c. 4.; 
Plinti Ihst Nat , I. xvii. c. seem to allude to it, and that the notion was entertaineil by Bradley, who, 
III his New Improoements iu Planting and Gardening, after giving direetioiis for feitihsiiig the female 
flowers of the hasel with the imilen of the male, says, “ By tins knowicilgc we may alter tlie'propcrty and 
taste of any ftuit, by impregii.tliiig the one with the farina ot another of the same class, as, for example, 
a rrxihii with a pe.irmani, which will ucr.ision the lOiUiii so imjiregnatcd to last a longer time tlian usu.i), 
and be of a sloirper taste, or, ifthe winter frmtshouUl be fecundatixl with thedust of the summer kinds, 
th will decay heloretlieir usual time; and it is from this aecidental coupling of the farina of one kind witli 
tile Ollier, that in an on hard, whore there is a variety ot apples, even the ftuit gathered ftoin the same tree 
differs in its flavour and times of ripening, and, moreover, the seeds of those apples so generated, being 
changed by that ine.ins from tlioir natural qualities, will produce iliiTerciit kinds of fruit, ir tfi^ arc sown.” 
'furiier, otter quoting several instances, anil, nmoiig others, one from the Phtlosojditeal Transaeltons 
“ eoncerniiig the cfleet which the farin.i of the blossoms ot diffhrent sorts of apples had on tlie fruit of 
a tieiglibouniig tree,” states upwards of six cases of hybridised apples, that had come within his own 
observation , and eonelinlcs with the remark, tlmt, if there does exist in fruits such a liability to eliange. 
It will at once he evident to the intelligent cultivator how much care is requisite in growing melons, 
em-umliers, &e , to secure Ihcir true characters, even without reference to saving seed for a flilure crop. 
In the same volume ot tlic lloit/oilluial Trausai lions (p yj4) an account is given of ditfercnt-coloured 
peas being produetsl in the same pod, by crossing the parent lilossom All these facts seem to contradict 
the generally received o|iinion, that eros.sing only affects the next generation ; here it appears to affect 
tlie emliryooflkpring ; and a gardener, who had no keeping apples in Ins orchard, might communicate that 
qu.vUty in part to his summer fruit by borrowing the use ot a neighbour’s blossoms from a late variety It 
IS probable, however, that such eounter-inipregiiations do not take place readily, otherwise the proiluce 
of a common orchard would ho an ever.varying round ot monstrosities. 


Sfct. VIII. Changes consequent upon Impregnation. 

16.SG. The jxcvliar ihunges consequent upon impregnation, whetlier in the flowers or 
fruit, may be considered as exlcrnal and internal. 

IW Estemul changes. At the period of the impregnation of the ovary the flower has attained to its 
ultimate state ot perfection, .ind displayed its utmost beauty of colouring and richne-ss of iicrftinic Hut as 
it IS now no longer wanted, so it is no longer provided for in the economy of vegetation Its period of 
decline has commenced ; ns is iiidn..ited, (irstby the decay of the st.imcns, then ot the petals, and then of 
tlie calyx, which wither andshrink up, and finally detach them.sclves from the fruit altogether, except in 
some particular eases in which one or other of tliem becomes iXTinniiciit and falls only with the fruit. The 
stigma exhibits also similar symptoms of decay, and the style itself often perishes. The parts rontiguous 
to the flower, sueh as the bractes and floral leaves, are sometimes also affectnl; and finally the whole 
plant, at least m the case of annuals, liegins to exhibit indications of decay. But while the flower withers 
and falls, the ovary is advancing to )ierfcrtiori, swelling and augmenting in size, and receiving now all the 
nutriment by which the decayed parts were formerly supported. Its colour begins to assume a deeper and 
nrher tinge; its figure is also often altered, and new parts are even occasionally added, wings, crests, 
prickles, hooks, bloom, down. The common receptacle of the fruit undergoes also similar ebanges, 
becoming sometimes large and succulent, us in the fig and strawberry; and sometimes julccless and 
indurated, as in compound flowers. 

IS38. Internal changes. If the ovary is cut open as soon as it is first discoverable in the flower, it will 
be fbund to divisible into several distinct prts, exhibiting an apparatus of cells, valves, and membranes, 
constituting the pericarp, and sometimes tne external coats of the seed Impregnation has no sooner 
taken place than its influence begins to be visible: the umbilical cord,'which was formerly short and dis. 
tended, is In some cases convert^ into a long and slender thread Sometimes the position of the seed is 
altered. Before i; "'Tcgnation the seeds of Caryophyilui aronifiticus and Mctrosidbros guinmifera are 
horizontal; after impregnation they become vertical Before impregnation the Magnblui seeds are erect j 
after impregnation they become inverted and pendulous. The figure ofthe seed is often also alteretl in passing 
from its young to its mature state j changing from smooth to angular, from tapering to ova4 from oval to 
round, and from round to kidney-shaped. But all the seeds are not brought to maturity, of which the 
rudiments may exist in the ovary. Lagoc'Hiia and Hasselqulstui produce uniformly the rudiments of two 
seeds, of which they mature but one. But the princi|)al changes resulting from impregnation arc oiierated 
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in the quality, as it is not always plants having the most pollen that produce the most seeds. The 
two stamens of the Orebidee fecundate 8000 seeds, and the five stamens of tobacco fecundate 000 : while 
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the50»Umeni of Barringt{in/«, the230 of Thia, Mid UieSOof the C«ryop!iJllua fecundate only two or three 
uvulei. 


Skct. IX. The PrQjmgation of the Specks. 

1039 . As the life of the vegetable, like that of the animal, U limited to a definke period, 
and as a continued supply of vegetables is always wanted for the support of animals, 
what we call art, or nature operating by nieans of the animal man, has taken care to 
institute such means as shall secure the multiplying and perpetuating of the species in 
all possible cases. 

1640. Equivocal generation. It was long a vulgar error, countcnancetl even by the philosophy of the 
times, that veiretabTes do often sprinir up Irom the accidental mixture of earth and putrid water, M otner 
t . . ® iv. -afl.jAi.. —. nr gt the Very 

it is only 

w aavvav^.. «... .. - —.- -- 

ftited: tlic latter has lost its hold, having been refuted by Malpighi, who proved that the earth produces 
no plant without the intervention of a seed, or of ttomc other s^*cies of vegetable germ dcpoaited in it by 
nature or by art 

\GA\. Propagation by seeds. When tlie seed has reached maturity in the due and 
regular course of the developement of its several parts, it detaches itself sooner or later 
from the parent plant, cither singly or along with its pericarp, and drops into tlie soil, 
where it again gf/ijainates and takes root, and springs up into a new individual. Such 
is the grand means instituted by nature for the rcpleni'.hing and perpetuating of die 
vegetable kingdom. 


1642. Dispersion ijf seed. If secd.i were to fall into the soil merely by drop, in down from the plant, 
then the grqat mass of them, instcail of germinating and springing up into distinci ,>laiits, would grow up 
only to putrefy and decay; to prevent which consequence 
nature has adopted a v.iricty of the most efficacious contri¬ 
vances, all tcnoing to the dispersion of the s<.>cd. The hrst 
means to be mentionoit is that of the elasticity of the peri¬ 
carp of many fruits, by which U opens when ripe, with a sort 
of sudden spring, ejecting the scett with violence, and throw¬ 
ing it some considerable distance from the plant. This may be 
exempUhed In a variety of cases; the ecciis of oats when ripe 
are projected from the calyx with such violence, that in a fine 
and dry day you may even hear them thrown out with a 
slight and sudden snap, in jiassiii^ through a field that is ripe. 

The pericarp of the dorsiferous terns (Jig. 197.) is furnished 
with a sort of peculiar clastic ring, intended, as it would 
appear, for the very purpose of projecting the seed-s The 
capsules of the squirting cucumber, geranium, and Ifraxinell.i, 
discharge their seeds also when ripe with an clast ic jerk. Kut 
the pericarp of Impliticns, which consists of five rolls with 
five valves, exhibits perhaps one of the best examples of this 
mode of dispersion If it be accidentally touclied when ripe 
it will immediately burst open, while the valves, roiling 
themselves up in a spiral form, and springing from the stein, 
discharge the contained seeds, and scatter them all around. 

The bursting of the pericarp of some species of pines is also 
worthy of notice. The pericarp, which is a cone, remains 
on the tree till the summer succeeding that on which it Was 
produced, the scales being still closed: but when the hot 
weather has commenced and continued for some time, so as 
to dry the cone thoroughly, the scale.s ojicii of their own 
accord with a sudden jerk, ejecting the contained seeds; and if a numlier of tliciii hap|icii to Imi si tog(>ther, 
which 18 often the case, the noise is such as to be heard .it some considerable distance. 'I’he twisted awn ot 
dv^na f^tua (/ig 198 ) or wild oat, as well as that of Krbdiiim clcutkriuin, and some others, seems to have 
been intended particularly for the purjiose of aiding the tUrthcr dispersion of the seed, after being dischargcil 

from the plant or pericarp. This spiral awn or spring, 
which IS beset with a multitude of fine and minute hairs, 

I iiu possesses the projicrty of contracting by means of drought, 

and of cx|ianding by means of moisture. Hence it remains 
of necessity in a jieipctual state of contraction or dilatation, 
dependent upon change of weather; from which, as well as 
from theadditionalaidofthe tlnchairs, which act as so many 
fulcra, and cling to whatever object they meet, the seed to 
which It is attached is kept in continual motion till It either 
germinates or is destroyed. The awn of barley, which is 
beset with a miiUitude of little teeth all pointing to its 
upper extremity, presents also similar phenomena. For 
when the seed with its awn fHlis from the ear and lies flat 
upon the ground, it is necessarily extended m its dimensions 
by the moisture of the night, and contracted by thedrought 
of the day : but us the teeth prevent it from receding in 
he direction of the point, it is consequently made to ad¬ 
vance in the direction of the base of the seed, which Is thus 
often carried to the distance of many feet from the stalk on 
which it grew. If any one is yet sceptical with regard to 
the travelling capacity of the awn, let him only introduce 
an awn of barley with the seed uppermost between his coat 
and shirt sleeve at the wrist, when he walks out In the morn, 
ing, and by the time he returns to breakfast, if he has 
walked to any great distance, ho will And it up at his arm¬ 
pit. ‘Ihis journey has been effbeted by means of the con- 
tlnucd motion of the arm, and consequently of the teeth 
of the awn siting as feet to carry it forward. 

. ^ , L distance qrdi/persion is required, nature is 

alio ftirnished wtUi a resource, One of the most common modes by which seeds are conveyed to a dis. 
tanee from their place of growth is that of the instrumentality of animals. Many seeds are thus carried to 
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H dutance flrom tbcir i>Iac» of growth, merely by their attaching tbeouelirea to the bodiea of auch anlmali 
aa may happen accldedtally to como in contact with the plant, In their search after food: the hooks or iKirt 
with which one part or other of the ftuctiiication is often AirnUhed, serving as the medium of attachment, 
and the seed being thus carried about with the animal till it is again detached by some accidental cause, and 
at last committed to the soil This may be cxomplifled in the case of the Bldcns and Afyosbtis, in which 
the hooks or prickles are attached to the seed Itself i or in the case of Ghlium /fparlne and others, in which 
they are attached to the pericarp; or in thecaseof the thlstleand the burdock, in which they are attached 
to the general calyx. Many se^ are dispersed by animals In consequence of their pericai^ being used 
as food. This is often the case with the seeds of The drupe, as cherries and sloes, and with the berries of 
the hawthorn, which birds often carry away till they meet with some convenient place for devouring the 
pulpy pericarp, and then drop the stone into the sod. And so also ftutt is dispersed that has been hoarded 
for the winter, though even witli the view of feeding on the seed itself, as in the case of nuts hoarded up 
by squirrels, which are often dispossessed by some other animal, which, not caring for the hoard, scatters 
and disperses it, Sometimes the hoard is deposited in the ground itself, in which case part of it is generally 
found to take root and to spring up into plants; though it has been obrarved that the ground squirrel often 
deprives the kernel of its germ before it deposits the fruit it collects. Kncls have been also observed to 
lay up acorns and other seeds in the holes of fence-posts, which being either forgot or accidentally thrust 
out, rail ultimately into the earth and germinate But sometimes the seed is even taken into the stomach 
of the animal, and afterwards deposited in the soil, having passed through it unhurt. This is often the 
case with the seed of many species of berry, such as the mistletoe, which the thrush swallows and 
afterwards dejmsits upon the bougiis of such trees as it may hiippen to atiglit upon. The seeds of the Lo- 
rAnthus ainencAnus, another parasitical plant, are said to be deposited in like manner on the branches of 
the Cocciiloba grandiflbra and other lofty trees; as also the seeds of I’hytoIAcca decAndra, the berries of 
which are eaten by the refoin, thrush, and wild pigeon. And so also the seeds of currants or roans are 
sometimes deposited, after having been swallowed by blackbirds or other birds, as mar be seen by ob¬ 
serving a currant bu.sh or young roan tree growing out of the cleft of another tree.^icre the seed has been 
left, and where there may happen to have been a liltle dust collected by way of ^1; or where a natural 
graft may have been effbeted by the insinuation of the radicle into tome chink or cleft. It seems indeed 
surprising that any seeds sliould able to resist the lieat and digestive action of the stomach of animals; 
but It is (indaiibtedly the fact. Some seeds seem even to require it. The seeds of Magtiulra gladca, which 
have been brought to this country, .ire said generally to have reftised to vegetate till after undergoing this 
process, and it is known that some seeds will be.-ir a still greater degree of heat witliout any injury. Spal- 
laiirnni mentions some seeds that germinated after liaviiig been lioilcd in water ; and Du Hamel gives an 
account of some otiicrs that germinated even .liter having been exposed to a degree of heat measuring 
of Fahrenheit. In addition to the inslnimentality of brute animals in thcdispcrsion of the seed might 
be added also that of man, wlio, for puqioses of utility or of ornament, not only transfers to his native soil 
seeds Indigenous to the most distant regions, hut sows and cultivates them with care. “ A farmer in the 
west of Scotland has been in the practice, ior some years, of feeding his cows upon potato-apples, and 
using their dung, and raising sceitling pl<-tnt8 from it the seeds; having passed tlirough the stomach of the 
cow, without having undergone such a change as to prevent them ftora vegetating.” {Note o/Mr. Cleghom, 
Ed. of the Edinburgh Farm Mag ) 

1644. Thr agency of wtnds is one of the most eftbetive modes of dispersion Instituted liy nature. Some 
seeds are fitted for this mode of dispersion from their extreme inimitcness, such as those of the mosses, 
lichens and Fiingi, which float invisibly on the air, and vegetate wherever they happen to meet with a 
suitalile soil. Others are htted for it by im'nns of an attaclied wrig, as in the case of tlie fir tree and 
Tiiriodendron tuliplfera, so that tiie seed, in falling from the rone or raiMule, is nninediutcly caught by the 
wind, and carried to a disUiice. OUiers are peculiarly fitted for it by means of their being furnished with 
an aigrette or down, .is in tlie case of the dandelion, goat’s beard, and tliistlo, as well as most plants of the 
class ijyiigenbsia; the down of wiiicii is so Urge and light in proportion to the seed it supports, that it is 
wafted on the most gentie breeac, and often seen floating througfi the .itrnospherc in greatabundance at 
the time the seed is ripe. Some have a tail, as in Clematis \ itAllja Others are fitt^ for this mode of 
disjiersion by means of tlic structure of tlie pericarp, winch is also wafted along with them, as in thecaseof 
.Staphylb.a trifi'ili<-i, the inflated capsule of which seems as it oliviousiy intended tlius to aid the dispersion 
of the contained seed, by its ex posing to llie wind a large anddisteniled surface with but little weight; and 
si> also in the case of the maple, elm, and ash, the capsules ol wliieh are furnished, like some sei^s, with 
a membranous wing, which wlicii they separate from tlic plant the wind immediately lays hold of and 
drives before it. 


1645. The instrumenta It'll/ of streams, rn<e>s, and currents of the ocean, is a further means adopted by 
n.tture for the disper.sioii oV the seeds of vegetables. The mountain-stream or torrent washes doH'ii to 
the valley the seesis wliieh may accidentally tali into it, or winch it may liappcn to sweep from its banks 
when It suddenly overflows tliein. The broad and inajestir nvrr, winding along the extensive plain, and 
traversing the euntiiients of the world, convoys to the distance of many hundreds ol miles the seeds that 
may Itavc vegetated at its source Thus tlic southern shores of the Baltic arc visited by seeds which grew 
in the interior of Germany, and the western shore.s of the Atlantic liy seeds that have been generated in 
the interior of Amciica But fruits indigenous to America and the West Indies have sometimes been 
found to be swept along by the currents of the ocean to the western sliorcs of Euro|ie, and oven on the 
coasts of Orkney and Shetland. Fruits of Mimdsa scAndelis, Stizolobiuin pruriens, Giiilan-ilna Bondur, 
and AnacArdium oecideiilMe, or cashew nut, have been thus known to be driven arross the Atlantic 
to a distance of upwards of 2000 miles j and although the fruits now adduced as examples are not such 
as could vegetate on tlie coast on which they were thrown, owing to soil or climate, yet it is to be 
believed that fruits may have been often thus transported to cliraatos or countries favourable to their 
vegetation. 

Bropagation by gems. Though plants are for the most part propagated by means of seeds, yet 
many of them are proiiagatcd also by means of gems; that is, bullis and buds. 

1647. The cauUnary bulb is often the means of the projiagation of the species: it generally appears in 
the axils of the leaves, as in DcntAria bulbifera and /.ilium bulbifcrum; or between the spoxea of tlieir 
umbels, as in /I'llium canadense; or in the midst of the spike of flowers, as in /foljgonum vivip.irum ami 
/'haalpiua. As plants of this last kind arc mostly alpine, it has been thought to be an institution or 
resource of nature, to secure the pro;iagatinii of the .species in situations where the seed may fail to ri|)cii. 

1646. The bud, though it does not spontaneously detach itself from the plant and fona a new individual, 
will yet sometimes strike root and develope its parts ifeareftilly separated by art and planted in the earth: 
but this is to be understood of the leaf-bud only, for the flower-bud, according to Mirbcl, if so treated, 
always perishes. 

164S). Bropagation by the leaves. The species may sometimes be propagated even by means of the leaves, 
as In the aloe, Xylophylla, sea-onion, and some species of ../Vum; which if carcftilly deposited in tlie soil 
will grow up into new plants, by virtue, no doubt, of some latent gem contained iii tnem. The Biingi and 
lichens, according to Clsrtnctv are all gemmiferous, having no sexual organs, and no pollen impregnating 
a germ. In tlie genus Lycoperdon, the gelatinous substance that pervades the cellular tissue is converted 
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granules are found within the lamcHge, poroi,, ISA VUUVrOi «y<i «w«v xs^ssweMa^g -w .... .. ^ 

sexual apparatus, and maintains that the pollen is lodgeil in the volva: but here it is to be recollected, m 
ill the coses of the scutellm of the Utehens, that all Fungi are not ftimished with a volva, and consequently 
not ftirnished with pollen. ITie Confifrvte and t/'lva?, together witli the genera Blksia and Uicria are 
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aUo, according to Gertner, propagated only by gems; while March&nt/o, Anthuccros, Jungerminnid, gnd 
Lyftip^rdon, are said to be propagated both by gems and seeds. * 

1650. Rwmert are young shoots issuing Itom the collar or summit of the root, and creeping along the 
surface of the soU; but producing new root and leaves at the extremity, and forming a new individual, 
by the decay of the connecting link, as in the strawberry. 

1651. ISipr. ' The process of raising perennials by slips is well known to gardeners, and should, perhaps, 
be regarded as-an extension of the old plant, rather than as the generation of a new one; though it serves 
the purpose of the cultivator equally well as a plant raised from sceil, with the additional advantage of 
bearing fruit much sooner. But how is the rout genernod which the slip thus produces ? If the trunk of 
a tree i» iulgietl, and all its existing buds destroyed, then there will be protruded from between the wood 
and bark a sort of protuberant lip or ring formed from the proper juice, and from which there will spring 
a number of young shoots. The formation of the mot, in the case of the slip, is eflbcted in the same man¬ 
ner, the moisture of the soil encouraging the protrusion of buds at and near the section; and the bud that 
would have been converted into a branch above ground is converted into a rout below. 

16511. Laufrs. The mode of propagation by layers is practised upon trees that arc delicate, and wblcli 
cannot readily be propagated by means of slips; iii which case the root is generated nearly as m the fbraier. 
case, the soil stimulating the protrusion of buds which are converted into roots. In many plants, such as 
the currant and laurel, this is altogether a natural process, effected by the spontaneous bending down of a 
branch to the surface of the soil. 

Kiofl. Suckers or (iffiels. Many plants protrude annually from the collar a number of young shoots, 
encircling the principal stem and ilepriving it of a portion of its nourishment, as in the rase of most 
fruit trees. Others send out a horizontal root from which there ut last issues a bud that ascends above the 
soil, and is converted into a little stem, as in the case of the elm tree and Sprltiga. Others send out a hori¬ 
zontal shoot from the collar or its neighbourhood; or a shoot that ultimately liends down by its own weight 
till it reaches the ground, in which it strikes root, and again sends up a stein as in the currant bush and 
laurel. The two longm arc colled suckers or offsets, though the term offset should, perhaps, he restricted 
to tlm young bulbs tharissuc and detach tbeniacives annually from onllvius roots. The latter is not desig¬ 
nated by any particular name, hut tsmy lie regarded as a sort of natural layer, resembling also, in some 
respects, the runner; from which, however, it is distinguished in tlial it never detaches itself spnn- 
fiuieously from the iiarent plant, as is tlic case also with the two lonner; but it '.■flier of them is arti¬ 
ficially detached, together with a portion of root or a shco of the collar adhering to li. the detached part 
will now bear transplanting, ami will constitute a distinct plant 

l&M. Grtffluig and biuMitig The S|jecica is also often prop'igated, or at least the variety is multiplied, 
by means of grating ; whicn is an artificial appliralmii of a portion of the .shoot or root of one tree or 
plant to the stem, snoot, branch, or root ot aiiotlior, so that the two shall coalesce together and form but 
one plant. The shoot which is to foriil the summit of the new individual is called the scion ; the stem to 
which it is affixcil is called the stock; and tile upcratioii, when cflcctcd, tlie graft A s the graft is merely 
an extension of tfic parent plant from which the scion came, and nut profierly s|>caking a new individual, 
so it is found to be the best inetliod ut propagating .ipprovcd varieties of fruit trees without any danger 
of altering the quality of the fruit, which is always apt to be incurred in prop.igatioii from seed, but 
never in propagating from the scion. 'I'hc scion will also bear fruit much sooner than the tree that is 
raised from seed; and, if eftW'ted on a proper stock, will be much more hardy and vigorous than if left on 
the parent ]ilant. Hence tlie great utility of graftiiig iii the pr.ictice of gardeiuiig Till l.atcly, grafting 
was confined to the ligneous plants, but it is now successfully practised on the roots and shuors of her¬ 
baceous vcgct.ibles; and the dafilia is grafted by tlie root; the mefuii on the gourri; tlic love-apple on the 
potato; th<> cauliflower on the e.abbagc, &(■, by the shoot Avery ingenious tract Mas been publisncrloii this 
subject, entitlorl, Rssai sur ta Giiifft tie I'llerbe des Plantes ct des Arb}es, par Monsr. le Saron de 
’fsc^ttdt/. Bourgeois dc titans. T.-ins, 1819. 

Si ct. X. Causes limiting the Propagation of the Species, 

1655. Though plants arc controlled thiejly by animals, yet they also control one another. 
From the various sources of vogetablt rciiroduclion, but p.irticularly from tlic fertility 
and dispersion of tlte seed, tlie earth would soon be overrun with plants of the must pro¬ 
lific species, and converted again into a desert, if it were not that nature has set bounds 
to their propagation by .subjecting them to the control of man, and to the depredations 
of the great mass of animals; as well as by confining the germination of their seeds to 
certain and peculiar l),abitatioiis arising from soil, climate, altitude, and other circum¬ 
stances. In order to form an idea of the manner in which the latter act upon vegeta¬ 
tion, imagine that every year an c-fioriuous quantity of seeds, pioduced by the existing 
vegetables, are spread over the surface of the globe, by the winds and other causes already 
mentioned; all of these seeds which fall in jilaces suitable for their vegebition, and are 
not destroyed by animals, germinate and produce plants; and then airiong these plants, 
the strongest, and largest, and those to which the soil is best suited, develope themselves 
in number and magnitude so as to choke the others. Such is the general progress of 
nature, and among plants, as among animals, the strong tlouri.sli at the expense of the 
weak. These causes have operated for such a length of time, that the greater number 
of species are now fixed in, and considered as belonging to, certain soils, situations, and 
climates, beyond which they seldom propagate, otherwise tlian by the hands of man. 

,. , Skct. XI. Eoidenep and Character of Vegetable Vitality. 

' 1656 . The ptilver (f courUeracting the laws of chemical aj/inily it, Tiickomd the best and 

rtl!o.st satisfactory evidence of the presence and agency of a vital principle, as inherent in 
smy tfulgect. This principle, which seems first to have been institutecTTiy Humboldt, is 
obviously applicalde to the case of animals, as is proved by the process of the digestion 
, of the food, find its conversion into chyle and blood; as well as from the various 
.seetptfons and .excretions effected by the several organ.s, and causing tlie growth and 
rieVelopeincnt of the. individual, in direct opposition to the acknowledged laws of 
chemical affinity, which, as soon as the vital principle' is extinct, begin immediately to 
give evidence of their action, in the incipient symptoms of the putrefaction of the dead 
body. Rut the rule is' abo applicable to the case of vegetables, as is proved by the 
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introflUBception, dfgestion, and assimilation of the food necessary to Uieir developement; 
all indicating the agency of a principle capable of counteracting the laws of chemical 
affinity, which, at the period of what is usually called the death bf tlie plant, begin also 
immediately to act, and to give evidence of tlieir action in tlie incipient symptoms of the 
putrefaction of the vegetable. Vegetables are therefore obviously endowi^ with a species 
of vitality. But, admitting the preseift^ and agency of a vital piincq^le inherent in 
the vegetable subject, what arc the peculiar properties by which this prii\^ple is cha> 
racterised ? 

1657. Excitahiltty. One of the most dlstinguiahable properties of the vital principle of vegetables is 
that of its exi-itabil'ity, or capacity of licing acted upon by the application of natural atimoli, impelling it 
to the exertion of its vegetative iwwera: the natural stimuli thus imuelliitg it being light and huat 

1658. The HimulaUng influence lifftt upon the vital principle of the plant is discoverable, whether 
in the stem, leaf, or flower. The direction of the stem is influenced by ihe action of light, as well as 
the colour of the leaves. Distance trom direct rays of light or weak light produces etiolation, and its 
absence blanching. The luxuriance of branches depends on the presence and action of lights as is par. 
ticiilarly observable in the case of hot.bousc plants, the branches of which are not so conspicuously 
directed, either to the flue in quest of heat, or to the door or oi>en sash in quest of sir, as to the sun 
in quest of light Hence also the branches of plants are often more luxuri.-int on the south, than on 
the north, side; or at least on the side that is best exposed to light. 'J'hc position of the leaf is also 
strongly aSbeted by the action of light, to which it uniformly turns its up])er surface. Thismay be readily 
perceived in the case of trees tiaincd to a wall, from which the upper surface of the leaf is by con¬ 
sequence always turned ; being on a south wall turned to the soutli, and on a jjarth wall turned to the 
north: and if the upper surface of the leal is forcibly turned towards the w^l, and conflned in that 
ixnition for a length of tunc, it will soon resume its primitive^msition u|>on regaining its liberty, but 
liarticularly if the atmosphere be clear. The leaves of the mallow are said to exhiUt but slight indi. 
cations of this susceptibility, as also sword-sha[i«d leaves: and those of the mistletoe are equally 
suscc|>tible on Imth sides. It had been conjeetured that these eflbcts arc partly attributable to the 
agency of heat; and to try tiic value of the conjecture, Ronnet placed some plants of the vf^riplex in a 
stove heated to £5^ ot Reaumur. Yet the stems were not inclined to tlie side from which the greatest 
degree of heat came; but to a small opening in the stores. Heat, then, does not seem to exert any 
nerceptibiciiitlueiicr in the production of the aiiovc clibcts Does moisture!' Ronnet found that the 
leaves of the vine exhibited tlie same phcnumeiion when immersed in water, as when left in the open 
air. Whence it seems probable that light is the sole agent in the production of the cflbcts in question. 
But as light produces such cfTects upon the leaves, so darkness or the absence of light produces an efl’cet 
quite the contrary ; tor it is known that the leaves of many plants assume a very different position in the 
night from what they have in the day. Tins is partu iilarfy the rase with winged leaves, which, thnngh 
fully expanded during the day, hegin to droop and bend down alKiiit sunset and during tlie fall of the 
evening dew, till they meet together on the infcriorside of the le.it-stalk; the terminal lobe, if the leaf 
is furnislu'd with onc,i{fi)lding itsell bark till it reaches the first pair; or the two side lobes, if the leaf is 
trifoliate, as in the case of common clover. .So, also, the leaflets of the false acacia and liquorice hang 
down during (he night, and those ot Mitnbsa piid'ica fold themselves up along the roinmon foot-stalk 
so as to overlap one another iaiin.eus has designated the above phenomenon by the appellation of 
The Sleep of Tlnnls, Tlie expiinsioii of the flower is also eflbcteil by the aetion of light. Many plants 
do not lully expand tlicir petals except when the sun shines; and hence alternately ojicii them (luring 
the day and sliut them up during the night This may be excmplilk'd in the case of papilionaceous 
flowers 111 general, which spread out their wings in fine weather to aiimit the rays of the sun, and again 
fold them up as the night aiiproaelies It may he cxemiihfieil also in tlie case of com]Kiund flowers, as 
the dandehnii and hawkwecxi. Rut the most singular case ot this kind is iicriiaps that ot the lotus of the 
Euphrates, winch is dcscrilied by'I'heophrastiis as rearing and exi>andiiig its blossoms by day, closing 
and sinking down beneath the surfare ot the water by night so as to ho bejond the grasp of the hand, 
and again rising up in the inuriung to jirescnt lU expanded blossom to the sun The same phenomenon 
is related also hy Pliny. But although many plants open their flowers in the morning and shut them 
again in the evening, yet all (lowers do not open and shut at the same tunc Plants of the same species 
are tolerably regular as to tune, ofh<?r eireumstaiici's being the same; and hence tJic daily opening and 
shutting ot the flower botanists have denominated The Uoruiogium t'/iinr blowers requiring but a 
sliglit application ot stimulus open early in tlic morning, while others, requiring more, often somewhat 
later. Some do not OfKMi till noon, and some, whose extreme delieaey cannot be.ir the action of liglit at 
all, open only at night; such as the t'.ictus grandiflora, or niglit-blowing coreus. Rut it seems somewhat 
doubtful whether or not light is the sole .igeiit in the present ease ; lor it has been observed that equatunal 
flowers open always at the same hour, and that tropical flowers change their hour of opening according 
to the length of the day. It has liccii observed, also, that the flowers ot iil.ints which are removed from a 
warmer to a colder climate expand at a later hour in the latter A flower tliat oficns at six o’clock in the 
morning in Senegal, will not o|)eii in France or England till eight or nine, nor in Sweden till ten; a 
flower that opens at ten o'clock in .Senegal, will not o)ien in P'raiirc or England till noon or later, and in 
Sweden It will not open at all; and .a flower that does nut open till noon or later in Senegal, w ill not open 
at all in France or England. This seems as if heat or its absence were also an agent in the opening or 
shutting of flowers ; though the o|iemng of such as blow only in the night cannot be attributed either to 
light or heat But the oixming or shutting ot some flowers depends not so much on the action of the 
stimulus of light as on the existing state of the atmosphere, and ncncc their oiHining or shutting betokens 
change. If the S'beriaii sow-thistic shuts at night, the ensuing day will be Ane; and if it ofieiis, it will bfv 
cloudy and rainy. If the African mangold continues shut alter seven o'clock m the morning, ram is 
near at band; and if the Convi'ilvulus arvfnsis. Calendula pluvialis, or ^nagallis arvflnsis, is even 
already open, it will siiut ujioii the approach of rain, the last of which, from its pcruliar smsccfitibility, 
has obtained the name of tfie jioor man’s wcatlierglasa But some flowers, licaidcs expanding during the 
light of day, incline also towards the suii, and follow Ids course, looking towards the cast in the morning, 
towards the south at noon, and tow.auls the west in the evening; anil again returning in the night to 
their former position in the morning. Such flowers ate designated by toe appellation of Heliolir^e!, on 
account of their tollowing the course of the sun; and the movement they thus exhibit is ileitoinmatod 
their nutation. TUs phenomenon had licen observeil by the ancients long before they made any^coij. 
siderablu progress in botany, and had even been interwoven into their mythology, having Originated, 
according to the records of fabulous history, in one of tlie metamorphoses oftiarly times. Clytie, biconsol- 
ahle for the loss of the atibetidhs ot Sol, by whom she had been formerly lielovod, and of whom she was 
still enamoured, is represented as brooding over her grietk in silence and solitude; where, refusing all 
sustenance, and seated upon the cold ground, with her eyes invariably fixed on the sun during the day, 
and watching for his return during the night, she is at length transformedJiito a flower, relainbig, m 
much as a flower can retain it, the same unaltered attachment to the sun. Tliis is the, flower wl^ich is 
denominated Heliotrhpium by the ancisnts, and .iesenbed by Ovid as Flos out art solem wlWftir. But it 
is to be observed, tiiat the flower alluded to by Ovid cannot be the //eliotrtlptiun of the moderns, 
because Ovid doscribra it as resembling the violet: much less can it te the sun.flower, which is^a 
native of America, and could not consequently have been known to Ovid; so that the true /feliotro- 
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plum of the ancients is perhaps not yet ascertained. Bonnet has to 
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side that was jelaxcd In the day ? The moisture, of which it is no doubt still ftiU, would counteract tne 
contraction of its fibres, and prevent it IVoin resuming its former position in the morning. 

1659. Heal as well as light acts also as a powerful stimulus to the exertions of the 
vital principle. This has been already shown in treating of the process of geiroination ; 
but the same thing is observable with regard to the developeinent and maturation of the 
leaves, flower, and fruit; for although all plants produce their leaves, flower, and frilit 
annually, yet tlicy do not all produce them at the same period or sea^i., This forms 
the foundation of what Xiinnums has called the Calenddrium Florte, including a view of 
the several periods of the frondescence and efflorescence of plants, together with those of 
the maturation of the fruit. 


16()0. Frondescejice, It must be plain to every observer, that all plants do not protrude their leaves>at 
the same season, and that even of such as do protrude them in tlie same season, some are earlier and sbme 
later. Ilic honeysuckhr proirudes them in the month of January; the gooseberry, imrrant, abd elder, 
in the end of February, or the beginning of March ; the willow, con, and lime tree, in Apnli and the 
Pl^tanus, oak, and ash, winch are always the latest .among trees, in the lieginning or towards the middle 
of May. Many annuals do not come up till after the summer solstice; and many mosses not till after 
the commencement of winter. This gradual and successive unfolding of the leai'« of diflhrent plants 
seems to arise from tile peculiar susceptibility of the species to the action of heat, as ii'pilrlng a greater 
or less degree of it to give the proper stiimilus to the vital principle. But .a groat many circumstances 
will always concur to render the time of the iinrolding of the leaves somewhat irregular; because the 
mildness of the .season is by no means uniform at the same periiMl of advancement; and because the 
leafing of the plant depends upon the ]ieruliar degree of temperature, and nut uiKin the return of a 
particular day of the jear. Hence It h.as been thought that no rule could be so good ftir dKCCtlng the 
nusbaudman in the sowing of his several sorts of gram, as the leafing of sucli spraies of trees as might be 
tbund by observation to correspond best to each sort of grain respectively. In the degree of temperature 
required Linntcus (Stillingfleet informs us) instituted some observations on the subject aiwut the year 
VIM, with a view chieHy to ascertain the time proper for the sowing of barley in Sweden ; b« regarded 
the leafing of the birch tree as being the best indication for that grain, and recommended thb institution 
of similar observations with regard to other sorts of gram, upon the grounds of its great imjiortancc to 
the husbandman, who may be said to attend to it in a manner instinctively; but Its all the trees of the 
same species do not come into leaf precisely at the same tune, and as the weather may alter even after 
the most prnmisiug indications, no guide, natural or artifici.il, can be absolutely dci>eiidcil on with a view 
to future results 

Ififil. Efflorescence Tlio flowering of the plant, like the leafing, seems to depend upon the degree of 
temperature induced by the returning spring, as tiie flowers are also protruded jiretty regularly at tlie same 
successive periods of the season. The inc/crcoii and snowdrop protrude their flowers in February; the 
primrose in the month of Mareli; tlic cowslip m April; the great mass of plants in May and June; many 
in July, August, and .September j some not till the moiitii of fjetober, as the meadow saffVoti; and some 
not till tlie approach or middle of winter, as tlie laiirustiiius and arbutus. Such at least is the pcriml of 
their flowering in this country; but in warmer climates they are earlier, and in colder climates they are 
later. Between the tropics, where the degree of heat is always high, it often happens that plants will 
flower more than once in tlie year; because they do not there require to wait till the temperature is 
raised to a certain height, but merely till the dovclopemcnt of their parts can be efibeted m the regular 
oiicration of nature, under a temiierature already siiffieieiit. For the greater part, however, they flower 
during our summer, though plants in opposite hemispheres flower in opposite seasons. But in all donates 
the tunc of flowering depends also much on the altituiie of place, as well as on oilier causes affecting 
the degree of heat Hciiec plants occupying the ;iolnr regions, and plants occupying tiie tops of the higli 
mountains of southern latitudes, are in flower at the same season ; and hence the same flowers are later 
III ofiemng in North America than in the same latitudes iii Europe, b(>cau8e the surfare of the cartli is 
higiur, or the winters more severe. 

IfilH. Mattuaiionof thefrutt Plants exhibit as much diversity in the warmth and length of time 
necessary to mature their firuit, as in their frondescence and flowering; but the plant that flowers the 
soonest does not always rijien its fruit the soonest. Tlie hazel tree, ivhicli blows in February, dots not 
ripen its ftuit till autumn ; while the cherry, which doe.s not blow till May, ripens its fruit in June. It 
may be regarded, however, as the general rule, that if a plant blows in spring, it ripens its fruit in sum¬ 
mer, as III the case of the currant and gooseberry; if it blows in summer, it ripens its fruit in autumn, as 
in the case of the vine; and if it blows in autumn, it ripens its fVuit in winter; but the meadow-saflkon, 
which blows in the autuibn, does not ripen Its fruit till the succeeding spring. 


1663. Sucli are the primary facts on which a Cafcnrhlrium Floret! should he founded. 
They have nor hitherto been minutely attended to by botanists; and perhaps their 
importance is not quite so great as has been generally supposed; but they are at any 
rate sufficiently .striking to have attracted the notice even of savages. Some tribes of 
American Indians act upon the very principle suggested by Linnmus, and plant their 
corn when tlie wild plum blooms, or when fhe leaves of tlie oak are about as large as a 
8quiiTel’9"ears. The names of some of their months are also designated from the state 
of Vegetation. One is called the budding month, and another the %wering montli; 
one the strawberry month, and another the mulberry monlh ; and the autumn is desig¬ 
nated by a term signifying the fj||U of the leaf. Tims the proposed nomenclature of the 
French (at the months and seasons was founded in nature as well as in reason. 

1664. tW. As the elevation of temperature induced by the heat of summer is es- 
senti^d dfo full exertion of the energies of the vital principle, so the depression of 
tetnpei4tare consequent upon the colds of winter has been thought to suspend the ex- 
ertioAttf the vital energies altogetlier. But this opinion is evidently founded on a mistake, 
as is»pix>vipd by the example of those plants which protrude their leaves and - flowers in 
► ’ */' 
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the winter eeasoti only, such ta many of the mosses; as well as by tlie dissection of the 
yet unfolded buds at different periods of the winter, even in the case of sucli plants as 
protrude their leaves and blosroms in the spring and summer, in which, it has been 
^ready shown, there is a regular, gradual, and incipient dcvelopement of parts, from 
the tiue of the bud's first appearance Jill its ultimate opening in the spring. The sap, 
ft is true, flows much less flmly, but is not wholly stopped. Du Hamel planted some 
young trees in the autumn, cutting off all the smaller fibres of the root, with a view to 
watch tlic progress of tlie formation of new ones. At the end of every fortnight he bad 
the plants taken up and examined with all possible care to prevent injuring them, and 
found that, when it did not actually freeze, new roots were uniformly developed. 

1665. Energies of life in plants like the process respiration in animals. Hence it fol¬ 
lows, that even during the period of winter, when vegetation seems totally at a stand, 
die tree being stripped of its foliage, and the herb apparently withering in the frozen 
blast, still the energies of vital life are exerted ; and still tlie vital principle is at work, 
ciurying on in the interior of the plant, conccah'd from human view, and sheltered from 
the piercing Irosts, operations necessary to the preservation of vegetable life, or protru¬ 
sion of. future parts; though it requires the returning warmth of spring to give that 
degree of velocity to the juices which shall render dicir motio^ognizablc to man, as 
weir as that expression to the whole plant which is the most evident token of life : in tlie 
same manner as the processes of respiration, digestion, and the circulation of the blood 
are carried on in the animal subject even while asleep; though die most obvious 
indications of animal life are the motions of the animal when awake. Heat then 
acts as a powerful stimulus to the operations of die vital principle, accelerating the mo¬ 
tion of the sap, and consequent developement of parts; as is evident from the sap’s 
lieginning to flow much more copiously as the warmdi of spring advances, as well as 
from the possibility of anticipating the natural period of their develoxiemcnt by forcing 
them in a hot-house. But it is known that excessive heat impedes the progress of 
vegetation as well as excessive cold; both extremes being equally prejudicial. Hence the 
sap flows more copiously in the spring and autumn than in either the summer or winter; 
as may readily be .seen by watcliing the progress of the growth of the annual shoot, which, 
after having been rapidly protruded in the spring, remains for a while stationary during 
the great heat of the summer, but is agiiin elongated during die more moderate temper¬ 
ature of autumn. 

1666. Artificial stimulants. Tlicre are also several substances which have been found 
to operate as stimulants to the agency of the vital princiiile, when artificially dissolved in 
water, and applied to the root or branch. Oxygenated muriatic acid has been already 
mentioned : and the vegetation of the bulbs of the hyacinth and narcissus is accelerated 
by means of the application of a solution of nitre. Dr. Barton of Philadelphia found 
that a decaying branch of Lirioddndron tulipifera, and a faded flower of the yellow iris, 
recovered and continued long fresh when put into water impregnated with camphor; 
though flowers and branches, in all respects similar, did not recover when put into com¬ 
mon water. 

1667. Irritability. Plants are not only susceptible of the action of the natural stimuli 
of light and heat, exciting them gradually to the exercise of the functions of their dif¬ 
ferent organs in the regular progress of vegetation ; they are susceptible also of the action 
of a variety of accidental or artificial stimuli, from the application of which they are 
found to give indications of being endowed also with a property similar to what we 
call irritability in the animal system, niis property is well exemplified in the genus 
Mimbsa; particularly in that species known by the name of the Sensitive Plant ; in the 
Dionas'a muscipula, and in the Drdscra. But sometimes the irritability resides in the 
flower, and lias its seat cither in the stamens or stylo. I1ie former cose is exemplified 
in the flower of tlie berberry and CiSetus Tiina, and the latter in Stylidium gland uldsum. 

1668. Sensation. From the facts adduced in the preceding sections, it is evident that 
plants ore endowed with a capacity of being acted upon by the application of stimuli, 
whether natural or artificial, indicating the existence of a vital principle, and forming 
one of the most prominent features of its character. But besides this obvious and ac¬ 
knowledged property, it bus Iteen thought by some phytologists that plants are endowed 
also with a species of sensation. Sir J. E. Smith seems rather to hope that the doctrine 
may be true, than to think it so. 

1669. Instinct. There are also various phenome^ exhibited throughout the extent 
of the vegetable kingdom, some of which are common to plants in general, and some 
peculiar to certain species, which have been thought by sever^ botanical writers to exhibit 
indications, not merely of ^nsation, but of instinct. The tendency of plants to incline 
their stem and to turn the upiter surface of their leaves to the light, the direction which 
the extreme fibres of tlie root will often take to reach the best nourishmeot, the folding 
up of the flower on the approach of rain, ttic rising and falling of the water lily, and 
the peculiar and invariable direction assumed by tlic twining stein in ascending its prop, 
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are among the phenomena which have been attributed to instinct. Keith has endeavoured 
(Lin. Trans- xi. p. li.) to cstablisli tlie doctriae of the existence and agency of an 
instinctive principle in the plant, upon the ground of the direction invariably assumed by 
the radicle and plumelet respectively, in the germination of tlie seed. 

1670. Definition of Ute plant. But if vegetables are living beings endowed with 
sensation and instinct, or any thing approaching to it, so as to give tliem a resemblance 
to animals, how are we certainly to distinguish the plant from the animal ? At the 
extremes of the two kingdoms the <listinctiou is easy; the more peifect animals can never 
l>c mistaken for plants, nor the more perfect plants for animals; but at the mean, where 
the two kingdoms may be supposed to unite, the shades of discrimination are so very faint 
or evanescent" that of some individual productions it is almost impossible to say to which 
of the kingdoms they belong. Hence it is that siibstaitfes which have at one time been 
classed among plants, have at another time been classed among animals ; and there are 
substances to be met with whose place has not yet been satisfactorily determined. Of 
these may be mentioned the genus Coralllna {fg, 1D9.), which Linnosus placed among 



animals, but which Ga-rtner places among plants. Linnseus, Bonnet, Hedwig, Mirbel, 
and Link, have each give particular definitions. According to Link, a plant is a com¬ 
pound organic body, deri ing noiirislnnent from the soil in which it grows. According 
to Keitli, a vegetable is ai organised and living substance springing from a seed or gem, 
which it again produces; and effecting the developcinent of its parts by means of tlie 
intro-susception and assimilation of unorganised substances which it derives from the 
atmosphere or the soil in which it grows. The definition of the animal is the counter¬ 
part : an animal is an organised and living being proceeding from an egg or embryo, 
which it again produces, and effecting tlie dcvclopcmcnt of its parts by means of tlie 
intro-susception of organised substances or their products. For all practical purposes, 
perhaps plants may be distinguished from animals with sufficient accuracy by mc.ans of 
the trial of burning; as animal substances in a state of ignition exhale a strong and 
phosphoric odour, which vegetable substances do not. 


Chap. V. 


Vegetable Pathology, or the Diseases and Casualties of Vegetable I.tfe. 

1671. As plants arc, like animals, organised and living beings, they are, like animals, 
also liable to such accidental injuries and disorders as may affect the health and vigour, 
or occasion the death, of the individual. These are wounds, accidents, diseases, and 
natural decay. 

Sect. I. Wounds and Accidents. 

1672. A wound is a forcible separation of the solid parts of the plant effected by means 
of some external cause, intentional or accidental. 

1673. tncMons are sometimes necessary to the he.alth of the tree, in the same manner, perhaps, as 

bleeding is necessary to the health of the animal. The trunks of the plum and cherry tree seldom exi»nd 
fteely tul a longitudinal Incision has been made in the lurk; and hence this operation is often practised 
by gardeners. If the incision affbeto the epidermis only, it heals up without leaving any scar; if it pene¬ 
trates Into the interior of the bark, it heals up only by means of leaving a scar; if it penetrates into the 
wood, the wound In the wood Itself never heals up completely, but new wood uid bark are formed above 
it as before. s 

1674. Boring Is an operation by which trees are oftoi wounded for the purpose of making them part 
wli h their sap in the season of their bleeding, particularly the birch tree and American maple. A 
horizoQtal, or rather slanting, hole is bored in them with a wimble, so as penetrate an inch or two Into 
the wood i from this the sap flows copiously; and though a number of holes are often bored in the same 
tmnk, the health of the tree is not very materially afibeted. For trem will continue to thrive, though 
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luljlectnl to this operation for man^ successive years ^ and the hole. If not very large, will close up again 
like the deep incision, not by the union of the broken fibres of the wood, but by (be formation of new bark 
and wood prcyecting beyimd the edge of the orifice, and finally shutting it up altogether. 

1075. Girittnie is an operation to which trees in North America are often subjerted, when the former 
wishes to clear nis land of timber. It consists in making parallel and horizontal incisions with an axe into 
the trunk of a tree, and carrying them quite round the stem, so as to penetrate through the aibunaan, and 
then to scoop out the Intervening ixirtion. If ^is operation is performed early in the spring, and before 
the commencement of the bleeding season, the^rcc rarely survives it; though some trees that are pecu¬ 
liarly tenacious of life, such as 'cor sacchar'inum and Nyssa intcgrifblia, hare been known to survive it a 
considerable length of time. 

167S. Fracture. If a tree is bent so as to foacturc part only of the cortical and woody fibres, and the 
stem or branch but small, the pacts will again unite by being put back into their natural position, and well 
propped u|x Especially cure may be expected to succeed if tlrf foacture happens in the spring; but it will 
not succeed if the fracture is accompanied with contusion, or if the stem or branch is Wge; and even 
where it succeeds the woody fibres do not contribute to the union, but the granular and herbaceous sub. 
stance only, which exudes from between the wood and liber, Insinuatiii,. itsclt into ail interstices, and 
finally becoming indurated into wood. 

1CT7. Pruuine. Wounds are necessarily inflicted by the gardener or forcslcr in pruning or lopping off 
tbesupcrfiuouswanchcs, but this is seldom attended with any bad efibets to the health of the tree, if done 
by a skilful practitioner: indeed, no further art is required, merely for the protection of the tree, bcyuiid 
that of cutting the branch through in a sloping direction, o as to prevent the rain from lodging. In this 
case the wound soon closes up by the induration of the oxposeil surface of the section, and by the protru¬ 
sion of a granular substance, forming a sort of circular lip between the wood and l>ark; and hence the 
branch is never elongated by the growth of the same vessels that have been cut, but by the protrusion of 
new buds near the point of section. ^ 

1678. Grafline. In the operation of grafting there is a wound both of the stock and graft, which arc 
united, not by the immediate adhesion of the surfaces of the two sections, but by means ol a granular and 
herbaceous substance exuding from between tlie wood and bark, and insinuating itself as a sort of cement 
into all (men siiaccs ; new wood is finally formed within it, and the union is complete. 

1679. Felling IS the oiieration of cutting down trees close to the ground, whicli certain species will sur. 
vivp, if tlic stump be protected fVoin the injuries of animals, and the root tresb and vigorous. In this ease 
the fibres of the wixxt are never again regenerated, but a lip is formed as in the case oi pruning; and buds, 
which spring up into new shoots, are protriuled near the section ^ so that from the old shoot, ten, twelve, 
or even twenty, new stems may issue, according to its size and vigour Tlie stools of the oak and ash tree 
will furnish gocxl examples; hut there are some trees, suih as tiic pine and fir trilic, which never send 
out any siioots after the operation of felling. The lYankinccnse pine is said to be an exception; but any 
specimens we have seen ilo not incline us to the belief ot such an anomaly. 

1680. ff trndi arc destroyed in tlic course ot the winter, or in the early part of the spring, many plants 
will again generate new buds, which will develope their parts as the others would have done, excejit that 
they never contain blossom or fruit Du Hamel thouglit these buds sprang from preorganised germs, 
which he conceived to be dispersed tliroughout the whole of the plant; but Knight thinks he lias dis. 
covered the true .source of the regeneration of buds, in the proper juice that is lodged in the alburnum, 
finds thus regenerated never contain or prixtucc either flower or fVuit; perhaps because the iruit.hiid 
reijuircs more time to develope its parts, or a peculiar and higher degree of elaboration ; and that this 
liBsty production is only the eftbet of a great effort of the vital principle for the preservation of the mili. 
vidual, and one of those wonderful resources to which nature always knows how to resort when the vital 
principle is in danger But though such buds do not produce flowers directly, as in the case of plants 
which bear their blossoms on last year’s wood; yet they often produce young .snoots wliich produce bios- 
noms and fruit the same season, as in the rase of cutting down an old vine or pruning the rose. 

1681. Sometimes the leaves oja tree are destroyed jxirtially or totally as soon os they arc protruded from 
the bud, whetlier by tlic deprcdatioiis of caterpillars or other inserts, or by the browsing of cattle. But if 
the injury is done early in the spring, new leaves will be again protruded without subsequent shoots. 
Some trees will bear to be stripjied even mure than once in a season, as is tlie rase with the mulberry tree, 
which is cultivated in the south of France and Italy for the purjiosc of feeding the silkworm; but if it be 
stripped more than once in the .season, it requires now and then a year’s rest. 

I68'i. The decortication at a tree, or the stripping it of its bark, may be either intentional or acci- 
dental, partial or total. If it is jiartia), and afiWts the epidermis only, tlien it is again rcgenerateil, 
ns in the case of slight incision, without leaving any sear. But if the epidermis of the petal, leaf, or 
fruit is destroyed, it is not again regcneratci), nor is the wound healed up, exrept by means of a sear. 
Sucli IS the rase also with all decortications that penetrate deeper than the epidermis, particularly if the 
wound is not proteet(xl from the action of the air. If the ilei urticatinn reaches to the wood, then new 
bark issues from between the bark and w(Kxl, and spreads till it rovers the wound. But the result is not 
the same when the wound is covered from the air. In the Be.isun of the flowing of the sap Dii Hamel 
detached a ring of bark of three or four inrhes in breadth, from the flunks of several young elm trees, 
taking care to defend the decorticated part from the action of the air, by surrounding It with a tube of 
glass cemcnlixl above and below to the trunk After a few days the tiihrs became cloudy within, par. 
ticularly when it was liut; but when the air became cool, the' cloud condensed and fell in drops to the 
bottom. At last there began to ajqiear, as if exuding from between the bark and wood of the ujiper part 
of the wound, a sort of rough scurfy substance; and on the surface of the wood, as if exuding Irom be¬ 
tween the longitudinal fibres of the alburnum, a number of gelatinous drops. They were not connected 
with the scurfy substance at the top, but seemed to arise from small sliiis of the liber that had not been 
(ximpletcly detached. Their first apjicaraiicc was that of small reddish spots changing by degrees into 
white, and finally into a sort of grey, and extending in size till they at last united and form^ longitudinal 
ridges, which constituted a new bark. 

1683. Abortion or failure in the prodttce of flowers, fruits, or of perfect seeds, is generally the cfToct of 
accidental injuries, either directly to tlie flower or fruit, by which th<qr are rubbed off or devoured by 
insects; or to the leaves by insects; or to tlic roots by exposure to the air or rutting off so much of them 
as essentially to lessen their power of drawing up nourishment. Other causes will readily suggest them¬ 
selves ; and one of the commonest, ns to seeds and fruits, is want of suflicient impregnation. 

1684- Premature flowcHng or fruiting is sometimes brought on by inserts, but more generally by 
checks produced by cold, or injuries from cxceuive beat, or long-contmued drought. Fruit is often 
ripened prematurely by the puncture of insects; and a ptiie-appie plant of almost any age may be throwm 
into fruit by an hour or two’s exposure to a frosty atmosphere in winter, or by scorching tlic roots in an 
overhot tan-bed at any season. 

Sscr II. DUeases. 

1685. Diseases are corrupt aiTectiom of the vegetable body, arising from a vitiated 
state of its juices, and tending to injure the habitual health either of the whole or part of 
Uie plant. Die diseases which oicur the most frequently among vegetables are the foL 
lowing: — Blight, smut, mildew, honey-dew, dropsy, flux of juices, gangrene, etiolation, 
suflIbcafTon, contortion, consumption. 
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1686< Blight, Much has been written on the nature of blight; and in proportion as 
words have been multiplied on the subject] the difficulties attending its elucidation have 
increased. 

1687. The Might, or Malt, was well known to the ancient Greeks who wer^ however, totally Ignorant 
of ita cause, regarding it merely as a blast from heaven, indicating the wrath of their offended deities, and 
utterly incapable of vrevention or cure. It was knownciiso to the Romans under the denomination 
of ruMgOf wno regarded it in the same light as the Greeks, and even believed it to be under the direction 
of a particular deity, Kubigus, whom they solemnly invoked that blight might be kmit from corn and 
trees. It is still well known from its effects to every one having the least knowledge of husbandry or g.ir- 
dening; but it has been very differently accounted for: end, perhaps, there is no one cause that will 
account for all the diflbrent cases of bligh^lbr di.scasc going by the name of blight; though they have 
been supposed to have all the same origin. If we take the term in its most general acceptation, it will 
include at least fourdistmet species,—blight originating in cold and frosty winds, blight orimnating in 
a sort of sultry and pestilential vapour; blight originating feom want of nourishment; and blight origU 
nating in the immoderate propagatum of .a sort of small and parasitical fUngua , 

16S8. JUight originating in cold and frosty unnds, is often occasioned by the cold and easterly winds 
of spring, which nip and destroy tlic tender shoots of the plant, by stopping the current of the juices. 
The leaves which arc thus deprived of their due nourishment wither and full, and the Juice-s which are 
now stopped in their passage swell and burst the vessels, and become the food of innumerable little insects 
which soon after make thoir appearance. Honce tliey arc often mistaken for the cause of the disease 
Itself; the farmer sup^aising they are wafted to him on the cast wind, while they are only generated in 
the extravasated juices as forming a proper nidus for their eggs. Their multiplication will no doubt con¬ 
tribute to the spread of the disorder, as they always brcinl last where they find plenty of food. Rut a 
similar disease is often dK/osioned by the eaily frost of spring If the wcamor is prematurely mild, the 
blossom IS prematurely protruded, winch, though it is viewed by tlic uhcxperienccct with delight, yet it is 
viewed by the judicious with fear. For it very often happens that this premature blossom is totally de¬ 
stroyed by subsequent frosts, as well as both thd leaves and shoots, which consequently wither and fall, 
and injure if they do not actually kill the planL This evil is aUo often augi.' nted by the unskilAil 
gardener, even in attempting to prevent it; that is, by matting up his trees too rli ..ely, or by keeping 
them covered in the course of the day, and thus rendering the shoots so tender that they can scarcely 
fail to be destroyed by the next frost 

1689. Blight, originating iii sultry ami fiestitential vapour, generally happens in the summer, when the 
grain has attained to its full growth, and when there arc no cold winds or frosts to occasion it Such was 
the blight that used to damage tlic vineyards of ancient Italy, and which is yet tnuiid to damiigc our hop- 
plantations and wheat-crops The Romans observed that it generally happened after short but heavy 
showers occurring about noon, and followed by clear sunsliiiic, about tile season of the ripening of the 
grapes, and that the middle of the vineyard suffered the most 'I'his corrcsjionds pretty nearly to what 
is ill this country called the flre-blast among hops, which h.'is been observed to take place most cum. 
motily about the end of July, when there has been ram with a hot gleam of siiiishiuc immediately after; 
the middle of the hop-ground is .also the must aflected, whether the blight is general or partial, and is 
almost always the point iii which it originates. In a particular ease which was minutely obscrveil, the 
damage happened a little before noon, .ind the blight r.in in a lino forming a right angle with the sun. 
beams at that time of the day There was but little wind, which was, however, iii the line of the blight 
{Hale's Body of Husbandly.) Wheat is also affected with a similar sort of blight, and about the same 
season of the year, winch totally destroys ttie crop. In the summer of 1809, a 6cld of wheat, on rather a 
light and sandy sod, came up with every appearance of health, and also into ear with a f.iir prospect of 
ripening well. About the begiiuiiug of July it was considered as exceeding any thing expected from sucli 
a soil. A week afterwards a portion of tlie crop on the east side of tlie field, to the extent of several acres, 
was totally destroyul; being shrunk ami shrivelled up to less than one half the sire of what it b,-id for¬ 
merly been, and so withered and blasted as not to ap^aiar to belong to the same field. The rest of the 
field produced a fair crop. 

ItSKl Bliglil from want of nourishment may happen to all plants, wild or cultivated ; but it is most 
commonly met with in corn fields, in very dry seasons, in those thin gravelly surfaces which do not 
sufficiently retiiin the moisture. In such spots the plants are thrown prematurely into blossom, and the 
ear or scisf.poit ripens before it is tilled. In England the farmers call this the white blight 

1691. Blight, originaliHg in Flingi, attacks the leaves or stems both of herbaceous and woody plants, 
such as .fuphorbio C'ypanssias, Aerbens vul(^ri.s, and Aliamnus cathirticus; but more generally grasses, 
and [larticularly our most useful grains, wheat, barley, and oats. It always apiicars in the least ventilatcsf 
parts of a field, and has generally been prei^eded by cold, moist weather, which, happening in the warm 
month of July, suddenly chills and checks vegetation. It generally assumes the appearance of a rusty, 
looking jiowder, that soils the finger when touched. In March, 1807, some blades of wheat ■'ittackcil with 
this sjiecics of blight were examined by Keith: the appearance was that of a number of rusty-look- 
ing spots or patches disjiersed over the surface of the icat^ exactly like that of tlie seeds of dorsiferous 
ferns bursting their indusiuin. Upon more minute inspection, these patches were found to consist of 
thousands of small globules collected into groups beneath the epidermis, which they raised up in a sort of 
blister, and at last burst Some of the globules seemed as if embetided even in the longitudinal vessels of 
the blade. They were of a ycHowish or rusty brown, and somewhat transparent. But these groups of 
globulus have been ascertained by Sir J. Banks to be jratches of a minute fungus, the seeds of which, as 
they float in the air, enter the jmres of the epidermis of the leaf, particularly If the plant is sickly: or 
they exist in the manure or soil, and enter oy the |>orca of the root (Sir J. Banka on Blight, iSw.) 
This fungus has been figured by Sowerby, and by F. Bauer and Grew. It is known among fanners by 
the name of red rust, anil chiefly aflbets the stalks and leaves. Rut there is another species of fUngus 
known to the farmer by the name of red gum, which attacks the ear only, and Is extremely prejudicial. 
In the aggregate it consists of groups of minute globules interspcrseil with transparent fibres. The glo¬ 
bules are filled with a fine jiowder, which explodes when they arc put into water. It is very generally 
accompanied with a maggot of a yellow colour, which preys also upon the grain, and increases the amount 
of injury 

16^ The only means of preventing or lessenii,, the effect of any of the diflbrent varieties of blight 
mentioned is proper culture, Palliativca are to be found in topical applications, such as flower of suU 

£ hur, and where the disease proceeds from, or consists of, innumerable minute buects, it may occoslimatly 
r removed. Grisenthwaite conjectures that in many cases in which the blight and mildew attack corn, 
crops, it may be for want of the peculiar food requisite for perfecting the gram; it being known ffiat the 
fruit or seeds of many pLvnU contain primitive jirinciples not found in the rest of the plant Thus the 

f ;rain of wheat contams gluten and phosphate or limC] and where these are wanting in the soil, that n; 

D the manured earths in which the plant grows, it will bo unable to perfect its fruit, which of const;, 
quenee becomes more liable to disease. (Afew Theory if Agr.) 

1693. SmH is a disease incidental to cultivated corn, by which the farina of the grain, 
together wiffi its proper integuments and even part of Vlie husk, is converted into a black 
soot-liko |K>wder. If the injured ear be stauck with the finger, the powder vrill be 
dispersed like a cloud of block smoke; and if a portion of the powder be wetted by a 
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drop of water and put under die microscope, it will be found to consist of millions of 
minute and transparent globules, which seem to be composed of a clear and glairy fluid 
encompassed by a thin and skinny membrane. This disease does not affect the whole 
body of tlie crop, but the smutted ears are sometimes very numerously dispersed through¬ 
out it Some liave attributed it to th&soil in which the groin is sown, and others haye 
attributed it to tlie seed itself, alleging that smutted seed will produce a smutted crop; 
but in all this there seems to be a great deal of doubt. Willdenow regards it as origin¬ 
ating in a small fungus, which multiplies and extends till it occupies the whole car 
(Princip. of Hot. p. 356.) : but F. Bauer of Kew seems to have ascertained it to he 
merely a morbid swelling of die ear, and not at all connected with the growth of a 
fungus. (Smith's Introd. p. 282.) It is said to be prevented steeping the grain, before 
sowings ill a weak solution of arsenic. But, besides the disease called smut, tliere is also 
a disease analogous to it, or a different stage of the same disease, known to the fanner 
by the name of bags or smut balls, in which the nucleus of the seed only is converted 
into a black powder, whilst the ovary, as well as die husk, remains sound. The ear is 
not much altered in its external appearance, and the diseased grain contained in it will 
even bear the operation of threshing, and consequendy mingle with the bulk ; but it is 
always readily detected by^heexperienced buyer, and fatal to the character of the sample. 

It is said to be prevented as in die case of smut. 

1694. MUdew is a tliin and whitish coating with which the leaves of vegetables are 
sometimes covered, occasioning their decay and deadi, and injuring the health of the 
plant. It is frequently found on the leaves of 2’ussilkgo J'iirfara, Mumtilus Lupuliis, 
edrylus avellana, and the white and yellow dead-nettle. It is found also on wheat in 
the shape of a glutinous exudation, particularly when the days are hot and the nights 
without dew. J. llobertson (Jfort. Trans, v. 178.) considers it as a minute fungus of 
which different species attack diflerent plants. Sulphur he has found to be a specific 
cure. In cultivated crops mildew is said to be prevented by manuring with soot; 
though by some this is denied, and soot, by rendering the crop more luxuriant, is said to 
be an encourager of mildew, the richest parts of a field being always most infected by it. 
As it is least common in aiiy situations, thinning and ventilation may be considered as 
preventives. 

1695. Honey-dew is a sweet and clammy substance which coagulates on the surface of 
tlie leaves during hot weather, particularly on tlie leaves of the oak tree and beech, and 
is regarded by Curtis as being merely the dung of some species of aphides. This seems 
to lie the opinion of Willdenow also, and it is no doubt possible that it may be the case 
in some instances or species of tlie disease : but Sir J. E. Smith contends that it is not 
always so, or that there are more species of honey-dew than one, regarding it particularly 
ns lK>ing an exudation, at least in the case of llie beech, whose leaves are, in consequence 
of an unfavourable wind, apt to become covered with a sweet sort of glutinous coating, 
similar in flavour to the fluid obtained from the trunk. 

lOQi). It is certain, however, that saccharme exudattons are found on the leaves cf many plants, thouKh 
not always distinguished by the name of honey.dew; which should not perhaps be applied vxcciit when 
the exudation occasions disease But if it is to he applied to all saccharine exudations whatever, then we 
must include under the appellation of honey-dew, the saccharine exudations observed on the orange tree 
by I)e la Hire, together witli that of the lime tree whiih is more glutinous, and of the poplar which is 
more resinous; as also tfiat of the Cistu.s cretieus, and of the manna which exudes from the ash tree of 
Italy and larch of France It is also jiossibic that the exudation or excrement constituting hoiicy-dew 
may ucc.'isioii.ally occur witiiout producing disease; for if it should happen to he washed off soon after by 
rains or heavy dews, then tfie leaves will not suffer. Wasliing is therefore the palliative; judicious cul¬ 
ture the preventive. 

1 697. Dropsy. Plants are also liable to a disease which aflgets them in a manner similar 
to that of tlie dropsy in animals, arising from long-continued rain or too abundant watering. 
Willdenow dcscrito it as occasioning a preternatural swelling of particular parts, and 
inducing putrefaction. It is said to take place chiefly in bullious and tuberous roots, 
which are often found mucli swelled after rain. It ailects fruit also, which it renders 
watery and insipid. It prevents the ripening of seeds, and occasions an immoderate pro¬ 
duction of roots from the stem. 

1(>98. /ajteceu/rnfpMn/j this disease generally appears in eonsequenee of exeessive waterings, and is 
for the most part incurable. The leaves drop, even though plump and green; and the tVuit rota before 
reaching maturity. In this case the absorption seems to be too great in proportion to the transpiration: 
but the soil when too much manured proiluccs similar effects. I)u Hamel planted some elms in a soil 
that was ^rtieularly well manured, and accordingly they pushed witfi great vigour for some time; but 
at the end of five or six years they ail died suddenly. The liark was found to be detached from the wood, 
and the cavity filled up with a rcddish.coloured water. ITie symptoms of this disease suggest the path, 
atives) and tlie preventive is ever the same—Judicious culture. 

1699. Flux of juices. Some trees, but particularly the oak and birch, arc liable to a ^ 
great loss of sap, which bursts out spontaneously, owi^ to its superabundance, or issues 
mim accidental wounds; som^mes it is injurious to the health of the plant, and some¬ 
times not. 

1700. There Is a spontaneous extravasation of the sap of the vine, known by the name of the tears of the 
vine, which is not always injurious. As it often haprons that the root imbibes sap, which the leaves are 
not yet prcp.-trcil to throw oil', because not yet sulfieiciitly expanded, owing to an inclement season, tlir 
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tap which in first carried up, being propelled by Uiat which follows, ultimately forces its way through all 
obstructions, and exudes firom the bud. But this is observed only in cold climates; for in hot climates, 
where the dcveloiieroeut of the leaves is not obstructeii by cold, th^ are ready to elaborate the sap as 
soon as it reaches them There is also a spontaneous extravas.ition of proper juice in some trees, which 
does not seem in general to be injurious to the individual. Thus the gum which exudes from cherry, 
plum, peach, and almond trees is seldom detrimental to their health, except when it insinuates itself into 
the other vessels of the plant and occasions obstructions. s> 

1701. But cxudniMii of gum is sometimes a disease, and one for which there is seldom any remedy. 
It is generally the consequence of an unsuitable soil, situation, or climate. Cold raw summers wdl pro¬ 
duce it in the peach, apricot, and more tender sorts of plum and clieny; or eratling these fruits on diseased 
stocks. Cutting out the part and a|)|>lying a covering of loam, or tar and charcoal, to exclude the air, are 
palliatives; but the only olibctual method, where it can be practised, is to take up the tree and place it in 
a suitable soil and situation. 

I70i The extrfwasatiun and corruption of the ascending or descending juices, have lieen known to occa. 
sion a fissure of the solid parts. Sometimes the fissure is occasioned by means of frost, and forms what is 
ralloil a double alburnum; tliat is, first a layer that has been injured by the frost, and then a layer that 
passes into wood. Sometimes a layer Is partially affected, and tliat is generally owing to a sudden and 
jiartial thaw on the south side of tlie trunk, which may be followed ag.iin by a sudden frost. In this case 
the alburnum is split into clefrs or chinks, by means of the expansion of the frozen saa 

]70l1. Chilblains. But rlcfts thus occasioned often degenerate into chilblains whirh discharge ablackish 
and acrid fluid, to the great iletriment of the plant, (larticularly if the sore.s arc so situated that rain or snow 
will readily lodge in them and become putrid. The same injury may he o<-casioiicii by the bite or punc¬ 
ture of insects while the sliout is yet tender; and as no vegetable ulcer heals up of its own accord, the 
sooner a cure is attempted the better, as it will, if left to itself, ultimately corrode and destroy the wliole 
plant, bark, wood, and The only palliative is the excision of the part affbeted, and the application 
of a coat of grafting wax. ( WtUdenow, p. S^) 

1704. Gangrene, Of this disorder there are two varieties, the dry and the wet. The 
former is occasioned by means of excessive heat or excessive cold, if by means of cold, 
it attacks the leaves of young shoots, and causes them to shrink up, converting them from 
green to black ; as also the inner baik, w'hich it blackens in the same manner, so that it 
is impossible to save the plant except by cutting it to tlie ground. If by means of heat, 
the eifects are nearly similar, as may oftentimes be seen in gardens, or even in forests, 
where tlic foresters are allowed to clear away the moss and witliered leaves from tlie 
roots. Sometimes the disease is occasioned by the too rapid growth of a parliciiiar 
branch, depriving the one that is next it of its due nourishment, and hence inducing its 
decay. Sometimes it is occasioned by means of parasitical plants, as in tlie case of the 
bulbs of the saffron, wliich a species of Lycopdrdon otlcu attaches itself to and totally 
corrupts. 

1705. Dry gangrene. The harmattan winds of the coast of Africa kill many plants, by means of 
inducing a sort of gangrene which withers and blackens the leaves, and finally destroys the wliole plant. 
The nopal of Mexico is also subject to a sort of gangrene winch licgins with a black spot, and extends 
till the whole leaf or branch rots off, or the plant dies. But plants arc sometimes alfbeted with a 
gangreneby which a jiart becomes first soft and moist, and then dissolves into foul ichor. This is confined 
chiefly to the leaves, flowers, and fruit. Sumecimes it attacks the roots also, but rarely the stein. It 
seems to be owing, in many cases, to too wet or too rich a soil; but it may originate in contusion, and may 
be caught by iiifectioii. But the nopal is subject also to a disease called by Thierry la dissolution, con¬ 
sidered by Sir J. JS. Smith, as distinct from gangrene, and which appears to be Willdenow’s dry gangrene. 
A joint of the nopal, nr a whole branch, and sometimes an entire plant, changes in tlie sjiace of a single 
hour from a state of apparent health to a state of putrefaction or dissolution. Now its surface is verdant 
and shining, and in an instant it changes to a yellow, and its brilliancy is gone. If the substance is cut 
into, the parts are found to have lost all cohesion, and are quite rotten I'hc attcmjit at a cure is by sjveedy 
amputation below the di-seascd part Sometimes the vital principle, collecting and exerting all its energies, 
makes a stand as it were against the encroaching disease, and throws off the infectcil part. {Smith’s In¬ 
troduction, p. a7(i., edit 6.) 

1706. .Etiolation. Plants are sometimes affected by a disease wliich entirely destroys 
Uicir verdure, and renders them pale and sickly. Tliis is called etiolcUiou, and may arise 
merely from want of the agency of light, by which the extrication of oxygen is effected, 
and the leaf rendered green. Hence it is tliat plants placed in dark rooms, or between 
great masses of stone, or in tlie clefts of rocks, or under the sliade of other trees, look 
always peculiarly pale. But if Uicy are removed from such situations, and exposed to 
the action of light, they will again recover their green colour. Etiolation may also 
ensue from the depredations of insects nestling in the radicle, and consuming the food of 
the plant, tlius debilitating the vessels of the leaf so as to render diem insusceptible of 
the action of light. This is said to be often the ca.se widi die radicles of iSeckle cereale; 
and the same result may also arise from poverty of soil. 

1707. Suffocation. Sometimes it happens diat the pores of the epidermis are closed 
up, and transpiration conseijiieiitly obstructed, by means of some extraneous substance 
which attaches itself to, and covers, the bara. This obstruction induces disease, and the 
disease is called suffocation. 

1708 Sometimes It U occasioned by the tmmodertUe growth qf lichens upon the bark, covering the whole 
of the plant, as may be often seen in fruit trees, whicn it is necessary to keep clean by means of scraping 
olT the lichens, at least from the smaller branches. For if the young branches arc thus coated, so as that 
the bark cannot perform its proper functions, the tree will soon begin to languish, and will Qnidly become 
covered with ftingi, inducing or resulting from decay, till it is at last wholly choked up. 

nOll. But a similar efl^het is also occasifnally produced by insects, in feeding upon the sap or shoot This 
may be exeupUfled in the case of the aphides, which sometimes breed or settle upon the tender shoot in 
such multitudes as to cover it from the action of the external air altogether. It may be exemplified also 
in the case of Cdccus Acspiindum and yf'earus telkrius, insects which infest hot-house plants, the latter by 
spmning a fine and delicate web over the leaf, ami thus preventing the access of atmosjiherio air. Insects 
are to be removed cither by the hand or other median ical means, or destroyed by excess of some of the 
elements of their nutrition, as heat, cold, or moisture, where such excess docs nut prove injurious to the 
idant i or by a composition, either fluid or otherwise, which shall have tlie same efl'ceta. Prevention is 





Book T. 


NATURAL DECAY OF VEGETABLES- 


£63 


to be attempted by Deneral cultural and particular attention to hinder the propagation of the insects or 
Vermin, whether oviparous or otherwise, by destroying their embnro progeny. 

1710. Sometimes the disease is occasioned by an extravasation qf juices which coagulate on the surface 
of the stalk, so as to form a sort of crust, investing it os a sheath, and preventing its farther expansion. 

1711. Sometimes the disease arises/rom want qf an adeijuate supply qf nourishment as derived firom the 
•oil, in which case the lower part of the plant is the beat supplied, while the upper part of it is starved, Hence 
the top shoots decrease in size every succeeding year, because a sufficient supply of sap cannot be obtained 
to give them their proper developement Tm is analogoi’i to the phenomena of animal life, when the 
action of the heart is too feeble to iirujiel the blood thruugh the whole of the system; for tluni the 
extremities arc always the iirst to sufier. And perhaps it may account also for the fact, that in bad soils, 
and unfavourable seasons, when the ear of barley is not wholly perfected, yet a few of the lower grains 
are always completely developed. {Smith's Introduction, p. 279.) 

1712. Contortion. The leaves of plants arc often injured by means of the puncture of 
insects, so as to induce a sort of disease which discovers itself in the contortion or convo¬ 
lution of die margin, or wrinkled appearance of the surface. The leaves of die apricot, 
peach, and nectarine, are extremely liable to be thus afl'ected in the inondis of June and 
July. The leaves of the apple are affected by the A'phis lanigcra; those of the larch by 
anodier woolly aphis (A. laricio) j tiiose of the I.awdiorii by a species of Tendircdo, &c. 
(^See Mtyor's Treatise on the Insects pret'alenl in Fruit Trees and Garden Produce.) 

1713. The leqfyibich has been punctured soon begins to assume a rough and wrinkled hgure, and a red. 
dish and scrofulous ap|>earancc, particularly on the upper surface. The margins roil inwards on tlie under 
side, and enclose the eggs which are scattered irregularly on the surlacc.givinjg^t a blackish and granular 
appearance, but without materially injuring its health. In the vine, the substance deposited on the leaf 
is whitish, giving the under surficu a sort of a rtosted ajiiiearance, but not occasioning the rod and scroll], 
lous aspect of the upper surface of the leaf of the nectarine In the poplar, the eggs when first deiiosited 
resemble a number of small and hoary vesicles containing a sort ol clear and colourless fluid. The leaf 
then becomes reflected and conriiiplicated, enclosing the eggs, and exhibiting a few' reddish protuberances 
on the upiier surface '1 he embryo is nourished by this fluid; and the lioanncss is converted into a tine 
cottony down, which for some time envelopes the young fly. Tlie leaf of the lime tree in particul.ir, when 
fully expanded, is liable to attacks from insects ^ and hence the gnawcil ap|>carancc it so otten displays. 
The injury seems to be occasioned by some species of ]iucernn dcpOMting its eggs in the parenchyma, 
gencrallv about the angles that branch off from the midrib. A sort of down is produced, at first green, and 
afterwards hoary; sometimes in [latchcs, and sometimes pervading the whole le.tt; as in the case ot the 
vine. Under tliis covering the egg is liatched ; and then the young insect gnaws and injures tlic leaf, 
leaving a hole or si ar of a burnt or singed appearance. .Somotiincs the upper surt.ice of the leaf is covered 
witli clusters of wart-likc substances somewhat subulate and acute. They seem to be occasioned by means 
of punctures made in the under surface, on which a numlier ot openings are discoverable, penetrating 
into the warts, which are hollow and villous within The disease admits of jialhatinn by watering 
frequently over the leaves; and by removing such as arc the must contorted and covered by larvs, 

1714. Consumption. From barren or improper soil, iiufavourablc climes, careless 
planting, or exhaustion from too frequent flowering, it often happens that disease is 
induced wliich terminates in a gradual decline and wasting aw'ay of the plant, till at 
Icngtli it is wholly dried up. Sometimes it is also occasioned by excessive drought, or 
by dust Icxlging on the leaves, or by fumes issuing from neighbouring manufactories, or 
by the attacks of insects. 

' 171.5. There is a consumptive affection frcquenlly attacking the jiinc tree ( Wdidenotp, Princ. Sot p Sbl.), 
which aflbets the alburnum and inner bark chiefly, and secraa to proceed from loug-coiitinucd drought, or 
from frost suddenly succeeding mild or warm weather, or from heav y wiiiil.s. Tlie Ic-aves .assume a tinge of 
yellow, bordering upon rol A great number ol .small drops of resin, of a pulrid odour, exude from the 
middle of the boughs. The liark exfoliates, and the alburnum presents a livid appearance' the tree swarms 
with insects fDypterygia ninAstri Step/i.), and the disease is incurable, inducing inevitably the total 
decay and death of the individual. 'I'he preventive is obviously good culture, so as to maintain vigorous 
health; palliatives may be employed, according to the apparent cause ot the disease. 

Sect. III. Natural Decay. 

1716. Although a plant should not suffer from the influence of accidental injury, or 
from disease, still there will come a time when its several organs wall begin to experience 
the approaches of a jta/iiraf dcc/inc insensibly stealing upon it, and at last inducing death. 
Tlie duration of vegetable existence is very different in different species. Yet in the 
vegetable, a.s well as in the animal kingdom, there is a term or limit set, beyond which 
the individual cannot pass. Some plants arc annuals, and last for one season only, 
springing up suddenly from seed, attaining rapidly to maturity, producing and sowing 
their seeds, and afterwards immediately perishing. Such is tlie character of the various 
species of com, as exemplified in oats, wheat, and barley. Some plants continue to live 
for a period of two years, and are therefore called biennials, springing up the first year 
from seed, and producing roots and leaves, but no fruit; and in the second year pro¬ 
ducing both flowed and fruit, as exemplified in the carrot, parsnep, and caraway. Other 
plants are perennials, that is, lasting for many years ; of wliich some are called under- 
shrubs, and die down to the root eveiy year ; otliers are called shrubs, and are penna- 
nent both by the root and stem, but do not attain to a great height or great age j others 
are called trees, and arc not only permanent by both root and stem, but attain to a great 
size, and live to a great age. But even of plants that are woody and perennial, there 
are parts which perish annually, or which are at lca.st annually separated from the indi¬ 
vidual ; namely, the leaves, flowers, and fruit, leaving nothing behind but the bare 
caudex, which submits in its tt&n to die ravages ot time, and ultimately to death. 

1717. The decay of the temporary oo'gans, whicli takes place annually, is a phenomenon 
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familiar to every body, and comprclicnds tlic fall of the Ic&f, the fall of the flower, and 
the fall of the fruit. 

1718. ThefaU t^the lettf, or annual defoliation of the plant, coirirarncM fbrthc most part with tho colds 

of autumn, and is accelerated by the frosts of winter, which strip the forest of its foliage, and the landscape 
of its verdure. Hut there are some trees which retain their leaves throughout the whole of the winter, 
though changed to a dull and dusky brown, and may be called ever-clothed trees, as the beech ; and there 
are others which retain their verdure throughout tlic yearPand are denominated evergreens, as the holly. 
The leaves of both sorts iiltimately fall in the spring. Sir J K Smith considers that leaves are thrown off 
by a process similar to that of the sloughing of diseased parts in the animal economy { and Keith observes, 
that if it is necessary to illustrate the fall of the leaf by any analogous process in the animal economy, it 
may be compared to the shedding of the antlers of the stag, or of tho hair of beasts or feathers of birds, 
which being, like the leaves of plants, distinct and peculiar organs, fall off, and are regenerated annually, 
but do not slough. According to Professor Vaucher every leaf consists of a distinct system of fibres, 
having only a temporary continuity with the shoot, kept up by an adhesive substance, probably formed 
by a portion of the parenchyma interposed between the two systems of fibres. While this parenchyma is 
under the influence of vegetable action the adhesion is maintained; when this action ceases the union ia 
dissolved and the leaf falls. . 

1719. Thefiaioers, which, like the leaves, arc only tcn^raiy organs, are for the most part very short¬ 
lived; for as the object of their production is merely to eSbet the impregnation of the germs, that object 
is no sooner attained than they begin to give indications of decay, and speedily fall from the plant; so 
that the most beautiful nart of the vegetable is also the most transient. 

17‘i0. Thefrmt, which begins to apjiear conspicuous when the flower falls, expands and increases in 
volume, and, assuming a pcc-iiliar hue as it ripens, ultimately detaches itself from the parent plant, and 
drops into the soil. lJut ^does not in ail cases detach itself in the same manner; thus, in the bean and 
pea the seed-vessel opens and lets the seeds fall out, while in the a;>ple, i>ear, and cherry, the fruit tails 
entire, enclosing the seed, which escapes when the pcHcarp decays. Meet fruits fall soon after rii>emng, 
as the cherry and apricot; but some remain long attached to the parent plant after being fully npc, as in 
the case of the fruit of .^udnyraus and Jtfiispilus. But these, as well as all other., though tenacious of 
their hold, detach themselves at last, and bury themselves in the soil, to give birth to c new individual in 
the germination of the seed. The f^ of the flower and fruit is accounted for in the same manner as that 
of the leaf. 

1721. Decay of the permanent organs. Such, tlien, is the process and presumptive 
rationale of tlie decay and detachment of the temporary organs of the plant. But there is 
also a period beyond which even the permanent organs themselves can no longer carry 
on the process of vegetation. Plants arc affected by the infirmities of old age as well as 
animals, and are found to exhibit also similar symptoms of approaching dissolution. The 
root refuses to imbibe tlie nourishment afibrded by the soil, or if it does imbibe a portion, 
it is but feebly propelled, and partially distributed, tlwough the tubes of the alburnum ; 
the elaboration of the sap is now effected with difficulty as well as the assimilation of the 
proper juice, the descent of which' is almost totally obstructed ; the bark becomes thick 
and woody, and covered with moss or lichens j the shoot becomes stunted and diminutive; 
and tlic fruits palpably degenerate, butli in quantity and quality. 'I'he smaller or ter* 
mlnal branches fade and decay tlic first, and then the larger branches also, together with 
the trunk and root; the vital principle gradually declines without any chance of recovery, 
and is at last totally extinguished. “ When life is extinguished, nature hastens the decom¬ 
position ; the surface of the tree is overrun with lichens and mosses, which attract and 
retain the moisture; the empty pores iihbibe it; and putrefaction speedily follows. Then 
come tlie trilics of fungi, winch flourisli on decaying wood, and accelerate its corruption ; 
liectles and caterpillars take up tlieir abode under the bark, and bore innumerable holes 
in the timber; and woodpeckers in search of insects pierce it more deeply, and excavate 
large hollows, in which they place their nests. Frost, rain, and heat assist and the whole 
mass crumbles away, and dissolves into a rich mould.” {Dvd. on Dot. p. 365.) 


Chap. VI. 

Vegetable Geography and History, or the Distribution of Vegetables relatively to the Earth 

and to Man. 

1722. The science <f the distribution of plants, Humboldt observes (Essai sur la Geo¬ 
graphic des Plantes, 1807), considers vegetables in relation to their local associations In 
different climates. It points out the grand features of the immense extent which plants 
occupy, from the regions of perpetual snow to the bottom of the ocean, and to the inte¬ 
rior of the glolic, where, in obscure grottoes, cryptogamous plants vegetate, as unknown 
as tho insects which they nourish. 'Ilic superior limits of vegetation ore known, but 
not the inferior; for every where in the bowels of the earth are germs which devclopc 
themselves when they find a space and nourishment suitable for vegetation. On taking 
a general view of the disposition of vegetables on (he surface of the globe, independently 
of the influence of man, that disposition appears to be determined by two sorts of causes, 
geographical and physical. The influence of man, or of cultivation, has introduced a 
third caus^ which may be called cwU. The differentg aspects of plants, in different 
regions, have given rise to what may be called their characteristic or jncturesgue distribu¬ 
tion t And the subject of distribution may be also considered relatively to the systematic 
diriaions of vegetables, their arithmetical proportions, and economical applications. 
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Skct. L Geographical Distribution of Vegetables, 

1723. The territorial limits to vegetation are determined in general by three causes; ~ 
1. By sandy deserts, which seeds cannot pass over cither by means of winds or birds, as 
that of Sahara, in Africa; 2. By seas^too vast for the seeds of plants to be drifled from 
one shore to die other, as in the ocean ; wliile the Mediterranean sea, on tlie contrary, 
exhibits the same vegetation on both shores; and, 3. By long and lofty chains of moun¬ 
tains. To these causes are to be attributed the fact that similar climates and soils do 
not always produce similar plants. Thus in certain parts of Nortli America, which 
altogether resemble Europe in respect to soil, climate, and elevation, not a single Eu¬ 
ropean plant is to be found. The same remark will apply t« New Holland, the Capo 
of Good Hope, Senegal, and other countries, as compared with countries in similar phy¬ 
sical circumstances, but geographically different. The separation of Africa and South 
America, Humboldt considers, must have taken place before the developement of 
organised beings, since scarcely a single plant of the one country is to be found in a wild 
state in the other. 

Sect. II. Physical Distribution of Vegetables. 

1724. The natural circumstances affecting the distribution of plants may be considered 
in respect to temperature, elevation, moisture, soil, and light. 

1725. Temperature has tlic most obvious influence on vegetation. Every one knows 
tliat the plants of hot countries cannot in general live in such as arc cold, and the contrary. 

■ ^'he wheat and barley of Europe will not grow within the tropics. The same remark 
/ applies to plants of still higher latitudes, such as those within the polar circles, wliicli 
cannot be made to vegetate in more southern latitudes; nor can the jilanfs of more southern 
latitudes be made to vegetate there. In this respect, not only the medium temperature 
of a country ought to be studied, but the temperature of different seasons, and especially 
of winter. Countries where it never freezes, those where it never freezes so strongly as 
to stagnate the sap in the stems of plants, and those where it freezes with strength suffi¬ 
cient to penetrate into the cellular tissue, form three classes of regions in which vege¬ 
tation ought to differ. But this difference is somewhat modified by the effect of vegetable 
structiu^, which resists, in different degrees, the action of frost. Thus, in general, trees 
which lase tlieir leaves during winter resist the cold better than such as retain tlicm; 
resinous trees, more easily than such as are not so; herbs of which the shoots are 
annual and the root perennial, better than those where the stems and leaves are persisting; 
annuals which flower early, and whose seeds drop and germinate before winter, resist 
cold less easily than such as flower late, and whose seeds lie dormant in the soil till spring. 
Monocotylcdonous trees, which have generally persisting leaves and a trunk without 
bark, as in palms, are less adapted to resist cold than dicotyledonous trees, which ore 
more favourably organised for this purpose, not only by the nature of their proper juice, 
but by the disposition of the cortical and alburnous layers, and the habitual carbonisation 
of the outer bark. Plants of a dry nature resist cold better than such os are watery; 
all plants resist cold better in dry winters than in moist winters; and an attack of frost 
always docs most injury in a moist country, in a humid season, or when the plant is too 
copiously supplied with water. 

1726. Some plants of firm texture, but natives of warm climates, will endure a frost of 
a few hours' continuance, as the orange at Genoa, (Ifvmboldt, De JJistriiutiosie Planta- 
rum) ; and the same thing is said of the palm and pine-apple, facts most important for 
the gardener. Plants of delicate texture, and natives of warm climates, arc destroyed 
by the slightest attack of frost, as the Phas^olus, iVastflrtium, &c. 

1727. The temperature of spring has a material influence on the life of vegetables; the 
injurious effects of late frosts are known to every cultivator. In general, vegetation is 
favoured in cold countries by exposing plants to the direct influence of the sun; but this 
excitement is injurious in a country subject to frosts late in the season; in such cases, it 
is better to retard than to accelerate vegetation. 

1728. 77ie temperature <f summer, as it varies only by the intensity of heat, is not pro¬ 

ductive of so many injurious accidents as that of spring. Very hot dry summers, how¬ 
ever, destroy many delicate plants, and especially those of cold climates. A very early 
summer is injurious to the germination and progress of seeds; a short summer, to their 
ripening, and the contrary. * 

1729. Autumn is an important season for vegetation, as it respects tlie ripening of 
seeds; hence where that season is cold and humid, annual plants, which^ naturally flower 
late, are never abundant, as in the polar regions ; the effect is less injurious to perennial 
plants, which generally flower learlier. Frosts early in autumn are as injurious as tiu»e 
which luppen late in spring. The conclusion, from these considerations, obviously is, 
that temperate climates are more favourable to vegetation than such as are either extremely 
cold or extremely hot ■ but the warmer climates, as Keith observes, arc more favourable. 
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upon the whole, to vegetation than llie colder, and that Clearly in proportion to their 
distance from tlw c«]uator. Hie same plants, however, will grow in the same degree of 
latitude, throughout all degrees of longitude, and also in correspondent latitudes on dif¬ 
ferent sides of the equator; the same species of plants, as some of tlie palms and others, 
being found in Japan, India, Arabia, the West Indies, and part of South America, 
which arc all in nearly the same latitudes; and fhe same species being also found in 
Kamschatka, Germany, Great Britain, and the coast of Labrador, which arc all also in 
nearly tlie same latitudes. ( H'illdenow, p. 374 .) 

17:50. Rules for determining the temperature of a country. “ The fact that a degree of 
latitude is equal to a degree of Fahrenheit, and that 400 feet of elevation is equal also to 
a degree of Fahrenheit, is original and curious, and will go far to assist us in determining 
the clime of any country.” {Amer. Quart. Itco. March, 1829. p. 174.) 

17.81. The most remarkahle circumstances respecting the temperature in the three zones are 
exhibited in the following Table by Humboldt. The temperature is taken according to 
tile centigrade thermometer. The fathom is 6 French feet, or 6*39453 English feet. 



Torrid zone 

Tcinix'ratc zone. 

Frigid zone. 

Andes 
of Ouito, 
Lot. 0«. 

Mountains 
of Mox leo, 
Lat 20° 

t’duca.<.us, 
I.at ■tA'j 

Pyrenees, 
Lat 42i". 


I.apli’.nd, 
Idit. 67“ tc 

70°. 

Inferior limit of per- 1 
petual snow - -J 

2460 fa. 

2:550 fa 

le-IO fa. 

1100 fa. 

1.370 fa 

550 fa. 

Mean annual heat at) 
that height - -J 

H°* 

— 

— 

31°. 

B 

6°. 

Mean heat of winter, do. 


— 

— 

— 

10°. 

20^°. 

Mean heat of Aug. do 

‘ V • 

— 

— 

— 

6°. 


Distance between 1 
trees and snow -J 

600 fa. 

350 fd. 

650 fa. 

230 fa. 

450 fa. 

300 fa. 

Upper limit of trees 

1800 fa. 

2000 fa. 

1000 fd. 

1170 fa. 

920 fa. 

250 fa. 

Last species of ircesl 
towards the snow / 

Escaldiiia 

Alstonia. 

7’inus 

Occident 

Retula 

alba 

.Af'bies 

rubra 


yy^tuia 

Alba. 

Upper limit of the I 
/Jn'cincae - -J 

Bejarue, 
1600 fa. 

— 

yihodoiL 
caucAs. 
1.380 fa. 

— 

Jihodod. 
ferriig. 
1170 fa. 

ilhodod. 
Iap6nic, 
480 fa. 

Di.stance between tlie 7 
snow .and corn - J 

800 fa. 

— 

630 fa. 

— 

700 fit. 

450 fa. 


1732. Elevation, or the height of the soil above the level of the sea, determines, in a 
very marked manner, the habitation of plants. The temperature le.sscns in regular gra¬ 
dation, in the same manner a\ it does in receding from tlie equator, and 600 feet of 
elevation, Humboldt states, are deemed equal to one degree of latitude, and occasion a 
diniinution of temperature equal to 23° of Fahrenheit; .300 feet being nearly equal to 
half a degree Mountains KXX) fathoms in height, at 46° of latitude, have the mean 
temperature of Lapland; mounttuns of the same height between tlie tropics enjoy Uie 
temperature of Sicily; and the summits of the lofty mountains of the Andes, even where 
situated almost directly under the equator, arc covered with snow as eternal as that of the 
north pole. The highest land in Gotland where corn has been found to attain maturity 
in favourable seasons is said to be at the mining ground on Lead Hills. {See General 
Reports o/" Scotland, chap. Ornate ,) 

1733. Hence it is that plants iif high Intilndes live on the mountams of such as are muc/i 
tower, and thus the plants of Greenland and Lapland are found on the Alps and Pyrenees. 
At the foot of Mount Ararat, Tournefort met with plants peculiar to Armenia; above 
^lese he met with plants which are found also in FrancI; at a still greater height ho 
found himself surrounded with such os grow in Sweden; and at the summit with such 
as vegetate in the polar regions. This accounts for the great variety of plants which are 
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often found in a Flora of no great extent; and it may be lud down as a botanical axiom, 
that tite more diversified the surface of the country, the ridier will its Flora be, at least 
in the same latitudes. It accounts, also, in some cases, for ttie want of correspondence 
between plants of different countries, though placed in the same latitudes; because the 
mountains or ridges of mountains, widely may be found in the one and not in the other, 
will produce the greatest possible difftrence in tlie character of their Floras, To this 
cause may generally be ascribed tlic diversity which often actually exists between plants 
growing in the same latitudes, as between those of the north-west and north-east coasts 
of North America, and also between those of the south-west and south-east coasts; 
the former being more mountainous, the latter more flat. Sometimes the same sort 
of difference takes place between tlio plants of an island and (hose of tlie neighbouring 
continent; that is, if die one is mountainous and the other flat; but if they are alike 
in their geographical delineation, then they are generally alike in Uieir vegetable pro¬ 
ductions. 

1734. CnM and lofiy sUuations are the favourite habitations of most cryptogamie jilants of 
die terrestrial class, especially the fungi, alga;, and mosses; as also of plants of the class 
Tetradynainia, and of the Umbelliferous and Syngenesious tribes; whereas trees and 
shrubs, ferns, parasitic plants, lilies, and aromatic plants, are n>«st abundant in warm 
climates: but this is not to be understood merely of geographical climates, liecausc, as 
we have seen, the physical climate depends upon altitude; in consequence of which, 
combined widi the ridges and directions of the mountains, America and Asia are much 
colder in the same degrees of northern latitude than Europe. American plants, vege¬ 
tating at forty-two degrees of northern latitude, will vegetate very well at fifty-two degrees 
in Europe; the same, or nearly so, may be said of Asia; which, in die former case, is 
perhaps owing to the immense tracts of woods and marshes covering the surface, and in 
tlie latter, to the more elcvatetl and mountainous situation of die country uflfectiiig the 
degree of temperature. So, also, Africa is much hotter under the tropics than America; 
because in die latter, the temperature is lowered by immense chains of mountains travers¬ 
ing the equatorial regions, while in the former it is increased by means of the hot and 
burning sands which cover tlie greater part of its surface. 

17.35. Elevation injlumces the habits of plants in various ways: by exposing them to the 
wind ; by causing them to be watered by a very fresli and pure water from the melting 
of adjoining snow; and to be covered in winter by a thick layer of snow, which pro¬ 
tects them from severe frosts. Hence many alpine ]ilants become frozen during winter 
in the plains, and in gardens which are naturally warmer tlian their jiropcr stitioiis. In 
great elevations, the cUniimidon of the density of the air may also have some influence 
on vegetation. The rarity of the atmosphere admits a more free passage for the rays 
of light, which, being in consequence more active, ought to produce a more active vege¬ 
tation. Experience seems to prove tliis on high mountains; and the same effect is pro¬ 
duced in liigh latitudes by the length of the day. On the other hand, vegetables require 
to absorb a certain quantity of oxygen gas from the air during the night; and as they find 
less of that in the rarefied air of the mountains, they ought to be proportionahly feeble and 
languishing. According to experiments miuic by Tlieodore de Saussure, plants which 
grow best in the high Alps are those which require to absorb least oxygen during the night; 
and, in this point of view, the shortness of the niglits near the poles corresponds, lliese 
causes, however, are obviously very weak, compared to the powerful action of temper¬ 
ature. 

17.S6. Great anomalies arc found in the comparative height at which tlie same plant 
will grow in different circumstances. In countries situated under the equator, the two 
sides of the mountain are of tlic same temperature, which is solely determined by ele¬ 
vation ; but in countries distant from it, the wannest side is that towards the south, and 
the zones of plants, instead of forming lines parallel to the horizon, incline towards tlie 
north. Tlie reason, in both cases, is sufficiently obvious. In tlie temperate zone we 
find the same plants frequently on low and elevated situations, but this is never the case 
lictwecn the tropics. 

1737. Altitude influences the habits of aquatics: thus some ^uatics float always on the 
surface of tlic water, as L^mna, while others are either partially or wholly immersed. 
Such aquatics as grow in the depths of the sea are not influenced by climate; but sucli as 
are near the surface are influenced by climate, and have their habitations affected by it. 

1738. The moisture, or mode of watering, natural to vegetables, is a circumstance which 
has a powerful influence on tlie facility with which plants grow in any given soil. Tlic 
quantity of water absolutely necessary for the nourishment of plants, varies according to 
their tissue: some are immersed, others float on its surface; some grow on the margin 
of waters, with their roots always moistened or soaked in it; others, again, live in soil 
slightly humid or almost dry. Vegetables which resist extreme drought most easily 
are, 1. Trees and herbs with deep roots; because they penetrate to, and derive sufficient 
moisture from, some distance below Uie surface; 2. Plants, which, being furnished with 
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few pores on the epidermis, evaporate but little moisture from tljeir surface, as the suc- 
cuknt tribe. 

1739. The qvuiUties of water, or the nature of the substances dissolved in it, must neces¬ 
sarily influence powerfully the possibility of certain plants growing in certain places. 
But the dificrence in tliis respect is much less tha^ would be imagined, because the food 
of one species of plant difiers very h'ttle from tliat of another. The most remarkable 
case is ^at of salt marshes, in which a great many vegetables will not live, whilst a 
number of others thrive there better than any where else. Plants which grow in marine 
marslies, and those which grow in siinUar grounds situated in the interior of a country, 
arc the same. Other substances naturally dissolved in water appear to have much less 
influence on vegetation, though the causes of the habitations of some plants, such as 
those which grow best on walls, as Pcltitria, and in lime-rubbisli, as Thldspi, and other 
Cruciferai, may doubtless be traced to some salt (nitrate of lime, &c.) or other substance 
peculiar to such situations. 

1740. nature of the earth's surface aifects the habitations of vegetables in different 
points of view; 1. As consisting uf primitive earths, or the debris of rocks or mineral 
bodies; and, 2. As consisting of a mixture of mineral, animal, and vegetable matter. 

1741. Primitive surfaces affect vegetables mechanically according to their diflferent 
degrees of movability or tenacity. On coarse sandy surfaces plants spring up easily; but 
many of them, which have large leaves or tall stems, are as easily blown aboiit and 
destroyed. On fine, dry, sandy surfaces, plants witli very delicate roots, as Prdtea and 
£rica, prosper; a similar earth, but moist in the growing season, is suited to bulbs. On 
clayey surfaces plants are more difficult to establish, but when established are more 
permanent; they are generally coarse, vigorous, and perennial in their duration. 

1742. With respect to t/te relative proportions of the primitive earths in these surfaces, 
it docs not appear that their influence on the distribution of plants is so great as might 
at first sight tw imagined. Doubtless different earths arc endowed with different degrees 
of absorbing, retaining, and parting with moisture and heat; and these circumstances 
have a material effect in a state of culture, where Urey are comminuted and exposed to the 
air; but not much in a wild or natural state, where they remain hard, firm, and covered 
with vegetation. The difference, with a few exceptions, is never so great but that tlic 
seeds of a plant which has been found to prosper well in one description of cartli, will 
germinate and thrive as well in anotlicr composed of totally different earths, provided 
they are in a nearly similar state of mechanic^ division and moisture. Thus, Dccan- 
dollc observes, though the box is very common on calcareous surfaces, it is found in as 
great quantities in such as are schistous or granitic. The chestnut grows equally well 
in calcareous and clayey earths, in volcanic ashes, and in sand. Hie plants of Jura, a 
mountain entirely calcareous, grow equally well on the Vosges or the granitic Alps. 
But 1 'tough tlie kind or mixture of eartlis seems of no great consequence, yet the presence 
of metallic oxides and salts, as sulphates of iron or copper, or sulphur alone, or alum, or 
other similar substances in a state to be soluble in water, are found to be injurious to all 
vegetation, of which some parts of Derbyshire and the maremmes of Tuscany (Chateau- 
vieux, let. 8.) are striking proofs. But except in these rare cases, plants grow witli nearly 
equal inditference on all primitive surfaces, in the sense in which we here take tlicse terms; 
the result of which is, that earths, strictly or chemically so termed, have much less 
influence on the distribution of plants than temperature, elevation, and moisture. Anotlier 
result is, as Decandolle has well remarked, that it is often a very bad method of 
culture, to imitate too exactly tiie nature of tlie earth in wliich a plant grows in its wild 
state. 

1743. Mixed or secondary sails include not only primitive earths, or the dibris of rocks, 
but vegetable matters; not only the medium through which perfect plants obtain their 
food, but that food itself. In this view of tlie subject Uie term soil is used in a very 
extensive acceptation, as signifying, not only the various sorts of earths which constitute 
tlie surface of the globe, but every substance wliatevcr on wtiich plants ore found to 
vegetate, or from which tiicy derive their nourishment. The obvious division of soils, in 
this acceptation of the term, is that of aquatic, terrestrial, and vegetable soils; corre¬ 
sponding to the division of aquatic, terrestrial, and parasitical plants. 

1744. Aquatic soils are such as are either wholly or partially inundated witli water, 
and are fittra to produce such plants only as are denominated aquatics. Of aquatics 
there are several subdivisions according to the particular situations they affect, or tlie 
degree of immersion they require. 

1745. One of the principal aubdivtsions of aquatics la that of marine plants, such as the ftici and many 
of the A'lgx, which are very picntiftil in the seas that wash tlie coasts of Great Britain, and are generally 
attached to the stones and rocks near the shore. Some of them are always immersed; and others, which 
are lutuated above low-water mark, are immersed and exposed to the action of the atmosphere alternately. 
Hut none of them can be made to vwetate except in the waters of the sea. Another subdivision of aqua, 
tics is that of river plants, such as Chkra, Potamoghton, and .Nymphas'a, which occupy the beds of iVesh. 
water rivers, and vegetate in the midst or the running stream; being for the most part wholly immersed, 
ai well as found only in sucii situations. 
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1746. A tlilrd sulidivlsHin of aqiAitics is that of paMal or fen pfants, being such as are peculiar to 
lakes, marshes, and stagnant or nearly stagnant waters, but of which the bottom is often tolerably clear. 
In such situations you And the Isofctes lacAstris, flowering rush, water ranunculus, water violet, and a 
variety of others, which uniformly afibctsuch situations; some of them being wholly immersed, and others 
immersed only in part 

1747. Earthy soils are such as emerge above the water, and constitute the surface of 
tlie habitable globe, which is every WJiere covered with vegetable productions. Plants 
aflfecting such soils, which comprise by far the greater part of the vegetable kingdom, 
are denominated terrestrial, being such as vegetate upon the surface of the earth, without 
having any portion immersed in water, or requiring any further moisture for tlieir 
support beyond tliat which they derive from the earth and atmosphere. This division is, 
like the aquatics, distributed into several subdivisions according to tlic peculiar situations 
which diiierent tribes affect. 


1748. Some of them arc maritime, that is, growing only on the sca-coast, or at no great distance from 
it, such as Statice, frla6x, Sainblus, samphire, soii.iiea. 

1749. Some arefluviatic, that is, aUerting the banks rivers, such asI.ythrum,Lyrbpu8,.Rupat6ri«m. 

1750. .Some are champaign, that is, aflfbeting chiefly the plains, meadows, and cultivated flclds, such as 
Cardamine, Tragoptigon, AgTostemma. 

1751. Some are dumose, that is, growing in hedges and thickets, such as the bramble. 

17.52. Some arc ruderate, that is, growing on rubbish, such as i'eiu'cio viscesus. 

' 17.53. Some are splvatic, that is, growing in woods or forests, such as ,$t.'ich\;s sylv^tica, Angelica syl- 
v£$tri.s. 

1754. And, Anally, some arc alpine, that is, growing on the summits of mountains, such as Pba alp'ina, 
Epiltibiuni alplnum, and many of the mosses and lichens. 


1755. Vegetable soils are such as arc formed of vegetating or decayed plants themselves, 
to some of which the seeds of certain other plants are found to adhere, as being the only 
soil fitted to llieir germination and dcvelopemcnt. The plants springing from them are 
denominated Parasitical, as being plants that will vegetate neither in the water nor earth, 
but on certain other plants, to which they attach themselves by means of roots, that pene¬ 
trate the bark, and fiom the juices of which they do often, though not always, derive 
tlieir support. This last circumstance constitutes the ground of a subdivision of parasi¬ 
tical plants, into such as adhere to the dead or inert parts of other plants, and such as 
adliere to living plants, and feed on their juices. 


17.56. In the first subdivision we may place parastUcal mosses, lichens, and fungi, which are found as 
often, and in as great pcrl'ertion, on the btumjis of rotten trees, and on rotten jialee and stakes, as on trees 
winch are yet vegetating ; whence it is also pbain that they do not derive their noiirishraciit Irom tlic juices 
of the plants on which they grow, but from their decayed parts, and the atmosphere by winch they are 
surrounded ; the plant to which they cling serving as a liasis of support 

1757. In the scconil subdivi.sioii wc mayplacc a&plants strictly pnrasttjcnl,i\\7A is, all such as do actually 
abstract ft-om the juices of the plant to which they cling the nourishment necessary to the dcveloiiemcnt 
of tlicir parts ; and of whicli the most common, at least as being indigenous to Ilritain, arc the mistletoe, 
dodder, broom-rape, and a sort of tuber which grows on tlic root of safIVon, and destroys it if allowed to 
spreaiL 

1758. The mistletoe {Viscum lUbuni) is found for the most jiart on the apple tree; but sometimes also 
on the oak. If its berry is made to adhere to the trunk or branch of either of the foregoing trees, whii-h 
fttiin its glutinous nature it may readily be made to do, it germinates by sending out a small globular body 
attachcit to a pedicle, which after it ae<|uircs a certain length bends towards the bark, whctlicr above it or 
below it, into winch it insinuates itself by moans of a num¬ 
ber of small fibres wliieh it now protrudes, and by which it 
abstrisets from the plant the nourishment necessary to its 
future dcvelopemcnt When the root has thus fixed itself 
in the bark of the supporting tree, the stem of the para¬ 
site begins to ascend, at first smooth and tapering, and of 
a pale green colour, but finally proti uding a multijilirity 
of branches and leaves. It seems to have been thought 
by some Iwtainsts that the roots of the mistletoe penetrate 
even into the wood, as well as through the bark. Ilut the 
observations of Du Hamel show that this opinion is nut 
well founded. The mots are, indeed, often found within 
the wood, which they thus seem to have |N’iielratod by 
their own vegetating power: but the fact is, that they arc 
merely covered by the additional layers of wood which nave 
been formed since the fibres first insinuated themselves 
into the bark. 

1769. The Cfiscuta europal'a, or dodder (fig. 200.), though 
it is to be accounted a truly jiarasitieal plant in the issue, is 
yet not originally so. Fur the seed of this plant, when it 
has fallen to the ground, takes root oiiginaily by sending 
down its radicle into the soil and elevating its stem into 
the air. It is not yet, therefore, a parasitical plant But 
the stem which is now elevated aliove the surface lays hold 
of the first plant it meets with, though it is particularly 
partial to hops and nettles, and twines itself around it, attaching itsclfby means of little parasitical roots, 
at the points of contact, and finally detaching itself firom the soil altogether by the decay of the original 
root, and becoming a truly parasitical plant Withering describes the plant in liit Arrangement as being 
originally parasitical; but this is certainly not the iket 

17fi0. The Oroh&nche, or broom.rape, which attaches itself by the root to the roots of other plants, is 
also to be regarded as being truly parasitical, though it sometimes sends out fibres which seem to draw 
nourishment Onm the earth. It is found most frequently on the roots of clover and common broom, but 
also in various other placet. 

1761. The EpidMdrumJtis Deris it regarded also by botanists as a parasitical plant, because it is generally 
found growing on other trece. But as it is found to grow In old tan, it probably derives only sup^irt ftom 
the liark of trees, and not nourishment 

1762. Light is a body which has very considerable influence on the .structure of vege- 
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tabl^ aud some, also, on their habitation. The FCin^ dJ not require the usual inter¬ 
vention of day, in order to decompose carbonic acid gas, and can live and thrive with 
little or no Ught. In green plants, wltich require the action of light, the intensity 
requisite is very diilerent in different species; some require shady places, and hence the 
vegetable iiiliabitants of caves, and the plants which grow in the shades of forests; others, 
and the greater number, require the direct action of the sun, and grow in exposed, 
elevated sites. Decandolle considers that the great diiHculty of cultivating alpine plants 
in the gardens of plains, arises from the impossibility of giving tliem at once the fresh 
temperature and intense light which they And on high mountains. 

Sect. III. Civil Causes affecting the Dislrilnition Plants. 

176.3. By the art of man plants may be inured to circumstances foreign from their usual 
habits. Though plants in general are limited to Certain habitations destined for them by 
nature, yet some arc, and probably the greater number may be, inured to climates, soils, 
and situations, of which they are not indigenous. The means used are acclimation and 
culture. 

1764. Acclimation seems to be most easily effected in going from a hot to a cold 
climate, particularly with herbaceous plants; because it often liappcns that the frosts of 
winter are accompanied with snow, which shelters tlie plant from the incleii<ency of the 
atmosphere till the return of spring. Trees and shrubs, on the contrary, arc aicl'matcd 
with more difficulty, because they cannot be so easily sheltered from tlie colds, owing io 
the greater length of their stems and branches. 'Ilie acclimation, or naturalisation of 
vegetables has been attempted by two modes; by sowing the seeds of successive gener¬ 
ations, and by the difference of temperature produced by different aspects. But though 
the habits of individuals may be altered by what is called acclimation, that is, by dimi¬ 
nishing or increasing the supplies of nourishment and of heat, yet no art or device of man 
will alter the nature of tlie species. The potato, the kidneybean, the nasturtium, 
geurgina, and many other plants which Imvc been long in cidture in Europe, and pro¬ 
pagated from seeds ripened there through innumerable generations, there is no reason to 
suppose are in the least degree more hardy than when first imported from Asia or .South 
America. The same slight degree of autumnal frost blackens their leaves, and of spring 
cold destroys their germinating seeds. But as summer is nearly the same thing in all 
lands, the smnmer or annual plants of the tropics arc made to grow in the summers of 
the temperate zones, and, indeed, in general, the summer plants of any one country will 
grow in the summer climate of any other. The cucumber is grown in the fields in 
Egypt, and near Petersburg. 

1765. Domesticated plants. “ Some plants,” Humboldt observes, “ which constitute 
the object of gardening and of agriculture, have time out of mind accompanied man 
from one end of the globe to the other. In Europe the vine followed the Greeks; the 
wheat, tlie Romans; and the cotton, the Arabs. In America, the 'J'ultiqucs carried 
with them the maize; and the potato and quinoa (Chenopddium Quiiiba, of which the 
seeds are used) are found wherever have migrated the ancient Condinamarea. The 
migration of these plants is evident; but their first country is as little known as that of 
the difierent races of men, which have been found in all parts of the globe from the 
earliest traditions.” (GSgraphie des Plantes, p. 25.) 

1766. The general effect f culture on plants is that of enlarging all their parts; but 
it often also alters the qualities, forms, and colours : it never, however, alters their pri¬ 
mitive structure. “ The potato,” as Humboldt observes, “ cultivated in Chile, at nearly 
twelve thousand feet above tlie level of the sea, carries the same flower as in Siberia.” 

1 767. The culinary vegetables of our gardens, compared with the same species in their 
wild state, afford striking proofs of the influence of culture on both Uie magnitude and 
qualities of plants. Nothing in regard to magnitude is more remarkable than in the case 
of the Rr^ssica tribe ; and nothing, in respect to quality, exceeds the change effected on 
the celery, the carrot, and the lettuce. 

1 768. The irfluence <f culture on fruits is not less remaikoblc. The peach, in its wild 
state in Media, is (roisonous; but cultivated in the plains of Ispahan and Egypt, it 
becomes one of die most delicious of fruits. Tlie cifect of culture on the apple, pear, 
cherry, plum, and other fruits, is nearly as remarkable; for i|pt only tlie fruit and leaves, 
but the general habits of the tree, are altered in these and other species. The Idstory of 
the migration of fruit trees has been commenced by rackler, in a work (^Geschichte, &c.) 
which Humboldt has praised as equally curious and philoscqihieal. 

1769. The infuence (f culture on f^nts of ornament is great in most species. Tlie 
parts of all plants are enlarged; some are numerically increased, as in the case of double 
flowers; and, what is most remarkable, even the colours are frequently changed, in the 
leaf, flower, and fruit. 

1770. The influence of civilisation and culture, in increasing the number of plants in a 
founiry, is very considerable, and operates directly, by introducing new spwies for cul- 
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ture in gardens, fields, or ddiber-plantations; and indirectly by acclimation and final 
naturalisation of many species, by the influence of winds and birds in scattering their 
seeds. The vine and the fig are not indigenous to France, but ore now naturalised there 
by birds. In like manner the orange is naturalised in the south of Italy. Many plants 
of the Levant are naturalised both in France and Britain; some, as the cabbage, cherry, 
and apple, were probably naturalised ill England during its subjection to tlie Homans. 
The narrow-leaved elm was brought from the Holy I«nd during the crusades. Pha- 
seolus vulgkris and Impiitiens .^Isamina were broughb originally from India; and, 
Dalilra Stramonium, which is now naturalised in Europe, was brought originally iVom 
India or Abyssinia. Buckwheat and most species of corn and peas came also from the 
East, and along with them several plants found among corn only, such as Centaur^a 
C'yanus, Agrustemma Githago, JZdphanus Raphanistrurn, and Jl/yagrum sativum. The 
country whence the most valuable grasses migrated is not known. Bruce says he found 
the oat wild in Abyssinia, and wheat and millet have been found in a wild state in hilly 
situations in the East Indies. Rye and the potato were not known to the Romans. 
The country of the former Humboldt declares to be totally unknown. 

1771. The greatest r^tiement in culture consists in the succes^ul /armation of artificial 
climates, for the culture of tropical plants, in cold regions. Many^ vegetables, natives of 
the torrid zone, as the pine apple, the palm, &c., cannot be acclimated in temperate 
countries : but by means of hot-houses of different kinds, they are grown, even on the 
borders of the frozen zone, to the highest degree of perfection ; and, in Britain, some of 
the tropical fruits, as tlie pine and melon, are brought to a greater size and better flavour 
than in their native habitations. Casting our eyes on man, and the eflects of his industry, 
we see him spread on ttie plains and sides of mountains, from the Frozen Ocean to 
the equator, and every where wishing to assemble around him whatever is useful and 
agrcc^le of his own country or those of others. The more difficulties to surmount, tlie 
more rapidly are developed the moral faculties; and thus the civilisation of a people is 
almost always in an inverse ratio unth the fertility of the soil which they inhabit. What 
is tlie reason of this ? Humboldt asks. Habit and the love of native land. 

Skct. IV. Characteristic or Picturesque Distribution of Vegetables. 

1772. The social and antisocial habits of plants are tlieir most remarkable characteristics. 
Like animals, they live in two classes: the one class grows alone and scattered, as Solk- 
num Dulcamhra, Lychnis dioica, I’olygonum Bist6rta, Anthericum Liliago, &c. ; the 
otfier class unites in society, like ants or bees, covers immense surfaces, and excludes 
other species, such as Fragilria vdsca, faccinium Myrtillus, Pol;^gonura aviculkre, yfira 
can^scens, J^nus sylvt^stris, &c. Barton states that the Mitchella ripens is the plant 
most extensively spread in North America, occupying all the ground between the 28® 
and 69° of north latitude; that the yf'rbutus uva firsi extends from New Jersey to the 72° 
of north latitude; while, on the contrary, Gorddn/a, Franklinta, and Dionie'a muscipula are 
found isolated in small spots. Associated plants are more common in the temperate zones 
than in the tropics, where vegetation is less uniform and more picturesque. In the tem¬ 
perate zones, the frequency of social plants, and the culture of man, have rendered the 
aspect of the country comparatively monotonous. Under the tropics, on the contrary, all 
sorts of forms are united; thus cypresses and pines are found in the forests of the Andes 
of Quindiu and of Mexico; and bananas, palms, and bamboos in the valleys {fig. 201.) : 



but green meadows and the season of spring are wanting, for nature has reserved gifts 
for every region. “ The valleys of tlie Andes,” Humboldt observes, “ are ornamented 
with bananas and palms; on the mountains are found oaks, firs, barberries, alders, 
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brambles, ajud s'isrowd of gcnen» bcliaved to belone odly to countries of ttie north. 
Thus the inbabilant of the equiiioctisl regions views nil the vegetable forms which ostun.‘ 
has bestowed around hkn on the globe, ^aith'developcs to his eyes a ^spectacle as^ 
varied aa the aaure vault of heaven, wfaiob oonceals« 9 aQe,*of her conat^^iop^’’ Tlie 
people of Europe do not eryoy the samoadvaptc^. The languishing. tlie 

love of science or luxtiry cultivates in our hot-Bouses, present only Uie shadow Xft the 
majesty of equinoctial vegetation j but, by the richness o( our language, we paint these 
Countries to &e imagination, and cultivated man feels a happinet^ pcjculiar to civilisation. 

1773. features of many plants are so obvious and characteristic, as to strike every 
general observer. The Scitamines, tree-heaths, firs and pines, Mimdas, climber^, Cicti, 
grasses, lichens, mosses, palms, Equiset^ceie, Malykcew, .drbidere, Orchideaa, XUiacem, 
&c., fonn remarkable groups distinguisbatfie at first sight. Of th^ groups, the most 
beautiful arc the palms, Scitamineoe, and Liliacese, which include the bamboos and plan¬ 
tains, tlie most splendid of umbrageous plants. 

1774. TUe native countries of plants may often he discovered their features, in the 
same manner as the national distinctions winch are observable in the looks and colour of 
inuiikind, and which are effected cliicfly by climate. Asiatic plants arc rranarkable for 
their superior beauty^ African plants for their thick and succulent leaves, as in the case 
of the Cdcti; and American plants for the length and smoothness of their leaves, and for 
a sort of singularity In the shape of the fiower and fruit. The flowers of European 
plants are but rarely beautiful, a great portion of them being amentaceous. Tlants 
indigenous to polar and mountainous regions are generally low, with small compressed 
leaves; but with flowers large in proportion. Plants indigenous to New Holland are 
distinguishable by small and dry leaves, which have often a shrivelled appearance. In 
Arabia they are low and dwarhsli; in the Archipelago they are generally shrubby and 
furnished with prickles; while, in tlic Canary Islands, many plants, wliich, in other 
countries, are merely herbs, assume the port of shrubs and trees. The shrubby plants of 
tlie Cape of Good Hope and New Holland exhibit a striking similarity. The shrubs and 
trees of tlie northern parts of Asia and America also arc very much alike; which may be 
exemplified in the Pldtanus orientalis of the former, and in the Pldtanus occidentMis of the 
latter, as well as in Elgus sylvdtiea and J<\igus labfdlia, or ^'cer cappadbeium and ^ftr 
saccharlnum; and yet the herbs and undtrshrubs of the two countries do not in the least 
correspond. “ A tissue of fibres,” Humboldt observes, “ more or less loose, vegetable 
colours more or less vivid, according to the chemical mixture of their elements, and tlie 
-force of the solar rt^s, are some of the causes which impress on the vegetables of each 
zone their cliaracteristic features.” 

1775. The influence <f the geneml aspect (f vegilathn on the ta^e and imagination of a 
peoplpi the th'fierence in this respect between tlic munotonons oak and pine forests 
of tlie temperate zones, and the picturesque assemblages of palms, mimosas, plantains, 
and bamboos of the tropics; tha influence of die nourishment, more or less stimulant, 
peculiar to different zones, on the character and energy of the passions ; these, Humboldt 
observL'S, unite the history of plants with tlic moral and politick history of man. 

Sklt. V. Systematic JHstribution of Vegetables. 

1776. The distribution of plants, considered in respect to their systematic classifeations, 
is worthy of notice. The three grand systematic mvisions of plants arc Acotyleddnca:, 
Dicutyliiddncm, and Monocotyledonco;. A simplifleadon of this division considers plants 
as agamous or phanerogamous, that is, without or with visible sexes. 

1777. Plants if visSle sexes. Taking the globe in zones, the temperate contidn the 
greater part of all tlie phanerogamous or visible sexual species of plants. The cquinucdal 
countries contain nearly and Lapland only part 

1778. Plants with the sexud parts invisible or indisdnet. Taking the whole surface 

of die globe, the agamous filants, that is, Affisci, Etingi, Fhci, &c., are to the phane¬ 
rogamous or perfect plants, neatly as 1 to 7; in the equinocdal countries as 1 to 5; in 
the temperate zones, as 3 to 5 ; in New Holland, 2 to 11; in France, as 1 to 2 ; in 
Lapland, Greenland, Iceland, and Scotland, they are as 1 to 1, or even more numerous 
than the phanerogamous plants. Within the tropics, agan.ous plants grow Only on the 
summits of die Iiighest mountains. In several of i^e y«j||ds oFttie Gulf of Carpentaria, 
havihg a.I'lota o£ phanerogamous plants excec^ng 20p ^wcics, R. Brown did not ob. 
serve a single tnosa. ^ ; 

1779. In the wbote glolle, the iaduding the Gnuntnem, r.;!ja/ya«^ 

ScitomineK, Ac.^ «re to the whole of the p^eet plants ps 1 to ib thA4emperate zones 
(between 36'’ aid Sifi,) as one to and in the polaf^t^icfis as ) ta 2(^ In Germany, 
the Monocotyleddnese are to the total* number of Bj^eies as 1 to ; in France as 11» 

4}; in New Holland die dtree grand divisions of {rtaiUs, begiiming wi^ the Acotylp. 
'douece, are neorl) as I, 2|, and 7j. . 

1780. DuMtyledoTKte. In, the whole globe, the Monocotyleddneai are csdmated-l^ 



H. Bi'ofni (OM. JietH m tie Sot. ^ Terr. Autt., 18I40> fto*h Fepwkm’s Sipiopti^^ to be 
to the DieotfleddncK m 2 td tl; or, -witb the ndcMotl of undescvfbed plants, as ^ tp % 
SrotA the eqwtpt to SO° of north }atififi}% thej^* taro’ os I to ^ tn ^e high^ latitudes a 
grtuiuar<firanutio* orDiccHyleadfleaB tekea until in aboutnorth latitude and 
50° aeu^ UOiftide they^keorcel)^ ajbal^alf theh^jntertrc^cal proportions. The ferns in 
the temperate regions are to tlie whole^mimber of epeetes as 1, S, and 6 ; that is, in the 
polar re^ous as 1, iiv the temperate copittries as 2, and in the intertropioal regions as 5. 
In Fraiicd, thms ftitok part of the phanerogamous plants; in German^, X; in Lap- 
land 

17SI. TAtf natuiral orders of perfect, or phanerogamous, plants arc variously dis¬ 
tributed in iMiferent counlries. The following Table gives a general yiewof tiie relative 
propordons of^everai natural orders of perfect plants in France, Germany, and LapUnd. 



Xatnes cf NsturaJ Orders 


rypefoideie »• - 

Grai^ilncw ' - 

Jhnceee _ _ _ 

These thico Families together 
Orchideai _ - - 

LaNatse . . . 

lUiinantliCre et Scrophulaiincse 
iJoiagineae 

Enteso ct Jlhodod(5ndrea‘ 
Compositaj _ _ - 

UinbelHfora: - - _ 

C'ruiifcrfe 

ilfalvacea? . _ _ 

Car j opbyllea" ■ » _ 

Lcguininds.e - - _ 

j|?uph6rbwrrf* . - - 

Amentacea: _ - _ 

Coniferm _ - _ 


Number of Species in 
difierent Countries 



1782. The most untversnl plants arc the .igunons 
&milies. Their germs aie the only ones which nature 
dcvelopcs spontaneously in all climates. The i’oly- 
triihum coniDiiiiic (^'u. 202.) grovrs in all latitudes; 
in Europe and under die cquatoi; on high mountains 
and on a level with tlie sea; in short, wlicrevci thcic 
is shade and humidity. No phanerogamous plants have 
organs sufiiciently flexible to accomwlate themselves in 
tliis manner to every zone. The yflslnc media, Fia- 
garia vt^'sea, and iSbt&itpm nigrum have been supposed to 
enjoy tliis advantage; but ml that can be said is, that 
these plants ore y&cy much spicadji like tlie people of the 
race of Caucasus, in the northcin part of the onuentcon- 
tioent- {^Hpmholdjt.) 



SitcT. VI. Jfifimoteicei J^vtr^ttionof J^eteMes. 

1789» The f^tUs Anptomd »»‘*»d5ian economy differ in d^erent cbifiatet'and 

<ovn^r; but some, tlie ceraal gnbscs. Brd*in un^ers^ use j and otliers, as the baii&na 
i|>rd plantain’,.oAly in the coUntrius wbidCpaodi^e^thein#- ■> 

1784. The bread^orn of the t^iftpemte dimatesls chiefly wheat and maize; of the hot 
climate's, ncc, and of the cpldcst diihiall^, ^rlqy. 
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1785. The edible roots of the old world are cliiefly the y^a, sweet potato, onion, carrot, 
and turnip; of the new, the potato. 

178(5. The oleraceoua herbs of temperate climates are chiefly the Hrassica family, and 
other Crucifcrte. In hot climates potherbs are little used. Legumes, os tlie pea, bean, 
and kidneybcan, are in general use in most parts of the old world. 

1787. The fruits if the northern hemisphere bSong chiefly to the orders of Pomkceae, 
..fmygdalinecc, Grossulkrise, jRusilceffi, Kidcete, and Ainenticea?. 

1788. Thefrtti/s of the East Indies belong chiefly to AfyrtkcetC, Guttffera*, Auranti&cea, Muaiceie, 
i'Almc, Cucurbitftces, Myristiceie, &c. 

1789. The fruits of China arc chiefly of the orders of Aurantikccic, Jifyrticess, ilh&mnes, i’omlccs, 
.^nwgdalfncB!, i'&lmse, &c. 

1799. the fruits qf Africa belong to Sapbteie, PAltnas, Chrysobalhneae, Guttlfene, Apoefnea, FapUion!u:ea!, 
Mushce«, and Cncurbithcca;. 

1791. The fruits of South America belong to Anonhera;, Myrt&reffi, T’crebiiitsicea!, Myristtcctc, FAlinee, 
’BroiacUicae, Sapbtete, /.aurinea;, Chrysobal&neae, Mu9!u;(.’.f, PapiliunUceae, and PdSsiilbteie, 

1792. The most slump herbaceous Jlowers of the temperate zone belong to JJoshcete, 
Xilideeae, /ridcic, Ericinca;, ilanuncuUcea:, Primulhccae, Caryophyllcae, Gcntlhnete, &e. 
Those of the torrid zone hclong to the Scitaminc:c, Amaryllide^c, Bignonulce<e, Mela- 
stomkceo:, Magnolrdc^ee, Papllionaceae, ..fpocyiica;, &c. 

1793. The most useful timber trees of temperate climates arc of tlic piac or fir kind; of warm climates, 
the palm and bamboo. The universal agrtcultural order is the Qramineie. 

Sect. VII. Arithmetical Distribution of Vegetables. 

1794. The total number of species of plants known, amounted in 1820 to about 44,(XX), 
of wliich .88,000 have been described. According to Humboldt and 11. Brown, they 
are thus distributed ; —in Europe 7(XK); in temperate Asia 1500 ; in equinoctial Asia 
and the adjacent islands 4500 ; in Africa .8000 ; in temperate America, in botl« hemi¬ 
spheres, 4000; in equinoctial America 13,(XX); in New llolland and the islands of the 
Pacific Ocean 5000 ; — in all 38,000. In Spitsbergen there are 30 species of perfect 
plants; in Lapland 534; in Iceland 533; in Sweden 1299; in Scotland 900; in Bri¬ 
tain upwards of 1400; in Brandenburg 2000; in Piedmont 2BOO; in Jamaica, 
gascar, and the coast of Coromandel, from 4000 to 50(X), It is now (anno 1829) 
Itelieved that tliere may be from 100,000 to 200,000 species of plants. Such is the 
progress of discovery and of ideas. 

Sect. VIII. Dislrilmtion if the British Flora, indigenous and exotic. 

1795. Nearlp thirty thousaiul species are enumerated in Loudon’s H6rlus Brilannicus, 
including all tlie indigenous species of il/dsci, J''6ngi, i'’uci, A']giv, and Xichcncs. 

1796. The natu-es of Jiritiiin, flowering ])Iants, which enter into this Hortus are 
upwards of 1400 species; but the native British Flora contains in all above 33(X) 
sjiecies. t)f these tlierc are about 1437 cotylcdonous plants, and nearly 1893 imperfect, 
or what arc termed, in the Jussieucan system, Acotyleddnea^. 

1797. Of the cotpleilonous or pcifect ijlanls, 182 arc trees or shrubs; 8.55 are peren¬ 
nials; 60 are biennials; and 340 annuals. Of the trees and shrubs, 47 arc trees; 25 
above 30 feet high, and the remainder under 30, but above 10 feet high. Of the peren¬ 
nials 83 are grasses ; the next greatest number belong to the first two orders of die 
class PentAiidria; the next to the Syngenesia; and the third to MoiioeVia Triiindrin, or 
the C^portlceaJ of Jussieu, comprehending cliicfly the genus Carex. Most of the -bien¬ 
nials belong to the first order of the 19th clas.s, and the first two orders of Pentandria. 
There arc 41 annual grasses; 52 annuals belong to the first two orders of PentAndria; 
and the next greatest number of annuals to DiadAlphia Decindria, which includes the 
trefoils and vetches. 

1798. Of the acoti/ledonovs, or iinjierfect plants, 8(X) are i^Yingi; 18 A'lgx; 373 
Zichdiics ; 85 IlepAticu;; 450 ilffisci; and 130 J<lliccs; according to a rude estimate 
formed in 1820. 

1799. In regard to the distribution if the perfect plants as to elevation, little or nothing 
has been yet generalised on the subject. In regard to soils, 276 are found in bogs, and 
marshy or moist places ; 140 on the sea shores ; 128 in cultivated grounds; 121 in mea¬ 
dows and pastures; 73 in sandy grounds; 76 in hedges and on hedge banks; 70 on 
chalky and other c^carcous soils; 64 on heaths; 60 in wootis; 30 on walls ; 29 on 
rocks; and 19 on salt marshes ; reckoning from Calpine’s British Flora, 1820. 

1800.. In the distribution <f the imperfect plants, the iillices prevail in rocky places and 
wastes; most of the J/fisci, /fcpaticas, and Xichencs, on rocks and trees; most of the 
Ji’iici and .,4'lgfB in the sea; aqd of the Fiixij^, on decaying vegetable bodies, especially 
trunks of tree^ manures, &c. 
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1801. In respect to geographical distribution^ tlie mountainous and Irilly districts of 
England and Soutli Wales are most prolific; the grciMst number, according to extent of 
surfacer-are found in England and Waks, and die smallest number in Ireland. 

1802. The genera of the native British Flora enter into 23 classes and 71 orders of the 
former, and 8 classes and 121 orders qf the latter system. 

1803. With respect to the uses or ap^ication f the native Flora, there arc about 18 sorts 
of wild fruits which map be eaten, exclusive of the wild apple and pear j but only the 
pear, apple, plum, currant, raspberry, strawberry, and cranberry, are gathered wild, or 
cultivated in gardens. There are about 20 boiMng culinary plants natives, including the 
cabbage, sea-kale, asparagus, turnip, carrot, and parsnr-p. Iliere are about the same 
number of spinaceous plants, salading, and pot and sweet herbs, whicli m.ay be used, but 
of which a few only enter into tlie dietetics of modern cooks. There are 3 fungi, in 
general use, the mushroom, trufilc, and morel j and various others, as well as about 8 
species of sea-weeds, arc occasionally eaten, fhcre are about 6 native plants cultivated as 
florist’s flowers, including the Pilmula clatior. Crocus, JVarcissus, Difinthus, &c. Nearly 
100 grasses, clovers, and leguminous plants arc used in agriculture, or serve in tlieir native 
places of growth as pasturage for cattle. Two native plants, the oat and the big or wild 
barley, are cultivated as farinaceous grains. Most of the trees are used in the mechanical 
arts, for fuel, or for tanning: one plant, the flax, not aboriginal, but now naturalised, 
aifords fibre for the manufacture of linen clotli. Various plants yield colouied juices 
which may be, and in ijart are, used in dyeing; and sonic hundred species have been, and 
a few are still, used in medicine. About 20 cotyledonous plants, and above .50 acotyle- 
donoiis, chiefly fungi, are, or are reputed to be, poisonous, both to men and cattle. 

1804. By the artificial Flora of Britain, we understand such of the native plants as 
admit of preservation or culture in gardens; and such exotics as are grown there, whether 
in the open ground, or in diflerent descriptions of plant habitations. The total number 
of species which compose this Flora, or Hortus Britthinicus, as taken from Sweet’s cata¬ 
logue of 1819, is about 13,000, including botanists’varieties, and excluding agamous 
plants. This Flora may be considered in regard to the countries whence the plants were 
introduced ; the periods of their introduction ; their obvious divisions ; their systematic 
classification ; tlieir garden habitations; their application ; and their native habitations. 

180.5. With respect to the native countries of the artificial flora, or H6rlus Britannicus, 
of 970 species, tliey are unknown; tlic remaining 12,000 species were first introduced 
from the following : — 


Eurofil 

Asia. 

Africa, 

Ameuica. 

Continent. 


Continent. 


Continent. 


.V Continent. 

1 N. Co7ittttent 1 

8. of Europe . 

6,® 

East Indies - 

82fi 

Cape of Goodl 
Iloiic - J 

2280 

Mexico - - 102 

(Jriited States 

1222 

Spam 

“efi 

Siberia . 

301 

Peru ... 77 

Carolina - 

12!l 

Italy . . . 

202 

Levant . 

213 

Barbary . . 

77 

Brazil ... 74 

1 Virginia - - 4!) 

Hungary . 

173 


205 

Egypt . . 

Morocco - . 

Oil 

Guinea . . 3} 

C\iii(ida 

28 

Austria ■ 

171 

Gaucasus - 

67 

i;i 

I'era Crus . 22 

Missouri - 

24 

Germany . 

IJ] 

Persia 

37 

Sierra Leone - 

12 

Car.ieeas . . 21 

Ixtuisiana 

18 

Switzerland • 

117 

Japan 

30 

Guinea - 

11 

Chile . . 2!) 

Georgia 

16 

I‘>ancc - - 

103 

.Syria . - . 

IS) 

Abyssinia 

8 

Buenos Ayre.s 8 

Honda . 

P 

Various other 1 


Various other} 

82 

Algiers - 

8 

Viiriiius other } g-.- 
Placcs . S 

Other parts " 


Parts - j 

Parts . J 

Various other } 

51 

of British 






Parts . i 


America and 


Islands. 


Islands. 




S. Islands. 

the United 


Madeira . . 

7.5 

New So. Wales 

2.39 

Islands. 


Cayenne . - 9 

States • . 



f>6 

New Holland 

1.52 

Canaries - - 

82 

Eaikland ) - 



Other Islands - 

3.72 

Ceylon 

31 

i'encriSb 

21 

Islands - I 

N Islands. 

Britain . 


Van Dieman’s ) 

21 

73 

St. Helena 

6 

Terra del } , 

Euego . J ^ 

West Indies - 

435 


1 

Land ■ J 
Other Islands 

Cape Verde J 
isiands t 

1 

Jamaica - • 

Bahamas . - 

24<S 

9 


■ 


■ 




Other Islands 

55 

European ptanta in the artificial Flora of Britain 

.... 

. 410!) 


Asiatic 

. 


• 


... 

. 236.5 


African 



• - • 


... 

. 2639 


South America 


• • • 


. . - 

. 044 


North America 


• « • 


m m m 

. 2353 


Native countries unknown 

- 

- 


- 970 









13,140 



1806. With respect to the dates of the introduction of the exotics from those countries, 
not any are known before the time of Gerard, in I-ienry VIII.'s reign. From tliis 
author and Trow, it appears that 47 species were introduced in or before 1548, including 
the apricot, fig, pomegranate, &*c. Tliose previously introduced, of wliich tlie dates are 
unknown, may be considered as left here by the Romans, or afterwards brought over 
from France, Italy, and Spain^ by the ecclesiastics, and preserved izt the gardens of the 
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religious houses. Henry died in 1547; but the plants introduced in the year after his 
death may be considered as properly belonging to his reign. 


E4w* VI. 1M7 to 1553. During thU tcoublnus reigni only 
neveo exotic specied vei'e added to the DriUsh garden, chiefly 
by l>r» Turner, director of the l^ke of homerbvt’s (tli Xtord 
J^oiector) garden at Syon Houkc. 

Mufjf, 1^3 to 1 &5H. No introduced. 

Eitznbctht l5dM to IfKXl. 3,13 species were introduced during 
tills Klgn. Of thesci are inunierated in the fir>t edition <ir 
Oerard’a Htrlnil, uublbiied 1337* Drake’s Toyage round the 
world, Kaldgh’s aiscoverlo in Nor^ Aiiicrna, and the con- 
sequent intmducUon of tlie tobacco and potato, took plgge 
during this reien. 

Jamea 1. IbOJ to 1625. Only 20 plants introduced during 
this iieriod. 

Charla I J625 to 1649. 331 plants introtliucil, which ara 
chiefly roentiuiuxl by I’arkmson, the first edition of who'di 
work was publidied in 16*29. Parkinson was theking'shcrbdilst, 
and Trad^ant hx4 kiulwn'gardener A taste for plants began 
to appoar among the higher iKiases during this reign; yarious 
private gentlemen hod botanic gardinin; and several London 
inercliants procured seeds and plonis for Lobet, Jolinston, and 
Parkinson, through (heir foreign correspondents. 

0. and iL CrittnnvU. 1619 to 1656. 95 plants introduced by 
the same means as liefore. Cromwell oiicourag.Hl ognculture; 
but Uie pait he acted left no leisure for any dcssription of 
elegant or reflnod unloyment. 

Chartes 11. 1669 to 16Si. 1t72 plants inlrodutoil chiefly 
mentioned by Itoy, MorrUon, nml dilFerent writeni in flie 
Tranjaachtnu qf ifu Hunal SucuiiK founded In 1663. The 
Oxford and Chelsea garnens uere founded, or euLirged, during 
this reign. Sir llaiii SJoane and Kvelyn flourished. Many 
native pUnu ueru now brought into iiotjce by Kay aiul Wil- 
lougiiby. 

1665 to 16S6. diplanlK IntTotliiced. 

tViftMM aiuf Maru. 16S8 to J'd'i. 298 specie^ Introduced, 
ehleily from the Indies, and through Sir Mans Sloaiie 
and Ine ( hcl'«a garden Plukenet surcseded Parkinson as 
royal herbalist during this rejgn; and botanists were sent 
from Enghtiid, for the first time, to cvnlore irtreign (ounlrlis. 
As in the two former nd^ins great otlditions wei*. now nuoile 
to the indigenous tlora. by Kay, Sibbalil, Johnson, and 
others. M.vi} of the 50 h|>eci«» annually ]ircseiito<l to the 
Hoyal Scfciety uere natives 

Jnne. 1702 to 1711. 230 plants, in great part from the 
East and 5Vest Indies, and thmugh the Chtlsca garden. 


OiKtr^el. 17U to 1727. 182 plants, chiefly through th« 
Chrtseu garden. 

George 11,. 1727 to 1760. 1770 plants, almost entirdj 

throng the Chelsea garden, now in lu zenith of fkme under 
Miller. 375 of these pinnta are stated as introduced tn 1730 
and 1731i the latter being the year in which the first folio 
edition ot the Uantenara* and Itotamata* DuHormry appearc<l. 
239 Jn 1739, In which year tlie tth edition of the same work 
‘ed 106 in 1752, and above In 1758 and 1769# 
subsequent edilionh were published. In the laft, In 
1763, the number of idants cultivated in England Is stated to 
be more than double the nuiiiber coutantod In the edition ofe 
1731. 

Gcoi^relll. 1760tol817* 6756 plants introduced, or con* 
dderably above half the nuinlier of exotics now in tlie gardens 
of thU country. This is to be accounted for ftom the q^neral 
progress of civilisation, and the great vxtenidon of British 
power and influence in every qusrtcr of the vrorld; eAperialiy 
in the East Indies, at tlie Cai>e of (lood lloiie, and New 
8outh Wales. I'he increasing tiber^ity of intercouree which 
now obtained among the ieonuNi of all (ountnes, must « 
also lie taken Into account, by wliicli, notwithstanding the 
existence of political dtllVrences, peace reigned and commerce 
flouilslu^l in the world of science. George 111. may also bo 
K.ud tohaveencmiTHgcd botam, .Uded by tJie odvicc, instance, 
and unwearied cflbrts of that'disiingutsbed patron of scU'iice, 
hir .foseph lUnks; andthcgardenvrKcw,and its late curator, 
Alton, became the Chelsea g.irden and the Miller ot Uitv reign. 
Moitt of the tww pUntb were sent there, and first descnbed in 
tho UiirfuM Knvi^naia, 'i'hc next gn^atest niimhcni were pro¬ 
cured br the activity of the London nuneiymen, tally 
Ja-e, and Jaiddigcs, and described m the BulaHieul 
AiulfewS the Botanual Rt‘gtafet; ixKldiges’ Cainneip 

and other works The greatest numWr of plantn introclucoil in 
any one year, during this period, Ls 33G in IkUO. chiefly heaths 
and prote.'is fVoin uie Cape of GcmxI llo|ie, taken Kuin tlie 
The fdlbtwxng are tlie nunibcn> annually in- 
e that pciiod — 


ISOl. . 




1802. . 

1810. 

* 68 

1814. 

18m. . 

isn. 

* 149 

1815. 

18Ui. . 

IS12. 

- 316 

18J6. 


A/in/uii Aiiiaiff of 17 years, ending 1816,156 .species. 


1807. With respect to l/ie obviuvs character of the orliftcial Flora, .8.50 species arc hardy 
trees or sltrubs ; of these 870 aie trees al>ove 10, and UK) trees above 80 feet, high. Of 
these, the larch, spruce fir, silver fir, and r.oinbardy poplar sometimes attain the height 
of 100 feet. Above 400 s])ccics are hardy grasses. Of the tender exotics, the majority 
arc trees or slirubs, and tlio next in number annuals and bulbs. The colours of the 
blossoms arc generally rich and vivid in proportion to the warmth of tlie climate of 
which the plants are natives. 

] 808. Purchasable British Flora. Tlic whole of the plants enumerated as forming tlie 
British Flora, arc probably not at any one time all in existence in Britain. Many of them, 
especially the exotic species which were introduced at Kew, liavc been lost there through 
accidents or diseases, and are wanting for a time till new seeds or plants are obtained from 
abroad. Had they been distributed among the nurserymen, they would have been 
abundantly multiplied and spread over the country. Casualties happen even to hardy 
plants, and a species which at one time is to be found in moderate quantities in the nur¬ 
series is at another period comparatively scarce. Thus, if we reduce the actual number 
of spedcs to be found in cultivation at one time to from 9000 to 10,000, it will be found 
nearer the truth. In the public nurseries, varieties are very much cultivated, in order, 
as it were, to place the beauties of esteemed species in different points of view; or to 
produce in vegetables something analogous to what .‘ire called vaiiations in musical com¬ 
positions. 'J'hc following m.ay be considered as a popular or horticultural distribution 
of the species and varieties obtainable from British nurseries. It is taken from a cata- 
logue entitled Pr&dromns, &c. ; or Forerunner of the collection in Page’s Southampton 
nursery-garden, said to be drawn up by L. Kennedy (late of tho Hammersmith nursery), 
and publlslicd in 1818. 


1809. Hardy Plants. 

Sp iVar. 

Treea altove .30 feet high - - 100 

Treed und«2r3ftgnU above 10 \ onn 

fret high ^v. . , j 200 

Declduoud dhrutu - * 500 

Rod««, doubh* and single * • 330 

Evergreen ftiruba . . * 400 


Sp. Se Vnt. 

TIardy climbing iihnibs • - 130 

lb*rbaceowsj»laiits - - - 2800 

Gia'.tL'd Intrudiiced in bt^nie 1 iaa 
cnitections - . J 

Bulbous-rooted plants • • 250 

Aquatics • • • . . 60 


I Sp.feVdi 
Marsh ploato . . • . 70 
Blennlails .... 300 

TotoHM 


6p.&Var. 

Herbtetoni and stamisis plants 340 

Touiirio 


IftlO. Green~house and Dry-stove plantu 


Trees and Shrubs 
HeoUis - * • 

Geranhunt - 
PretoH *- 


p.dcVar. V 8p.&V»^' 

* 1450 rilmbera 90 

- 400 Succulents . • * . 170 

* 1.50 McKymbryaztihenunu • « 160 

* 120 BuibouS'rootod plants • - 800 
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1811. Hot-house Plants, 

IVeen And shrubs 

Ciimben - - - 

Succulent plemts - • 

IhillMms'rouud plants • 

Herbaceous . . • 


8p.A V«r. 

• S50 
lA) 

- 230 

- SO 

• m 170 


1812. Annuals, native and exotic. 


8p. fif Vnr. 
300 


Aquatics 

Keed^ or scitamineous 


Harde • * - - 300 Used in agriculture excluslvo of ffraaaea ' 80 

Hairfuiidy - • - - 140 _ 

Tender . • . - . 100 ♦ Total 8‘10 

£^uicnt . - • . 200 __ 

Total, Hardy, 4580; green-housu and dry-stove, 3180; hot-house, 1463; annuals, 

820; total, 10,043; of these, above 3000 may be considers d as varieties, so that the 
actual Hortus procurable in British nurseries may be estimated, as to the British Hortus 
of books, as 7 to 12, or including the cryptogamous plants, as 8 to 12. 

1813. With respect to the application of the purchasable Flora rfJlritain, including 
species and varieties, we submit the following as only a rude outline, tile subject not 
admitting of perfect accuracy from the ever-changing number of viyieties. 

1814. Varieties if Fruit-trees, and Fruit-bearing Plants, for Sale in British Nurseries. 


8p. 3c V'ar. 
23 

- 35 


8n.& Vur. 
80 


Apples . • - 

Kp. 3e Var. 
300 

Apricots 

Sp. &L Var. 

30 

Crnnliorry 


Hp> 3i V ai 

Pean 

. 400 

Plums 

. 130 

MiiIIn n les 


2 

Median ... 

2 

rhcrrie^ 

100 

Ki'lurK 


. 6 

<^tnre8 

■> 2 

GraiK.'S 

irio 

Wninuls 

. 


Nervices 

4 

Figs 

. .-VI 

t'histnuts 


• 3 

OranceH and Txmuns - 

Puachen 

• 60 

Gooseberries 

. 200 

Ml Ions 

• 

. 13 

100 

fhirrants 

4 

I’me-applee 

. 

20 

NcfiMrincs 

> 30 

liaspbcirie^ 

10 


— 

Almundh 

. 6 

Strawberries 

40 

Total inordinary nursery ralalogues 1006 


Fsevdent Herbaceous Plants, annuals and perenni.iN, used in Horticulture. 


CabUiige tnbe 
Jx^guiidnous jilants 
KbiulAtit riiots 
Mpliiaccoui plants 
Alli.icooti’s plants 
AaitardginmH ptanu 
Acctaci'ouh plants 


put hcibs and gandslnngs 

SHceMiiibs 

IMnitts U'i«l in ronfiTlionary 
und doini'stic nieduinc 
rUint^ used as prcsi.rvca and 
pickles 


8p. ^’ar. 

11 to 
Vi 20 


Sp. Var 

Kiltlile \tUd planU vrldOil «i 
may be u^«l • - 31 31 

Kdtble fungi « >33 

Kibble fuel • • b K 

Total 


1816. Florists' Floioers, used in Floriculture. 


BtUbous-rooted Plant* 

Sp.& Var. 

Sp. & Var. 

... 10 

Sp. 9t Var. 

Tttlteroti»~roolfd Platit*. 

Hyarjiitlw 

. 200 

Ollier soils 

lf»0 

D.iblint. 

4rx> 

Tulips 

WXI 

i'lIiTtius fwrftd Planfa. 



20 

Cruiusi^ 

. 1(N) 

Aurlt'iilas ... 

200 

Haminruluses 

- .300 

Narcissus 

200 

Pot>rlllthlLsi'S 

loo 

Ancmoiieh 

- 200 

Irises • • 

• 60 

Prliiirfisixi ... 

20 



Fnlilhirics 

• 20 

Oovrshps ... 

10 


Totaf^fiCb 

f'rrtwn-lmperials 

20 

Pinks - - - - 

200 



Hena canls 

• 6 

('arnations • 

3U0 




1817. Hardy Timber-trees and Shrubs, used in Arboriculture, Floriculture, and 
Landscape-gardening. 


Trees plantt’d fur Utnlwr 
Trvun plantud fur other useful piiriioses 
Trees plniited fur omaiiient 
lledge'planta 


Sp. 3c Var. 
1(X) 

- 20 
180 

lU 


8p.3e Var. 

Shrubs planted for varloub usi’s, as foul, charcoal, 1 ^ 

bark, nrewoo«l>3{;e> - - • - j 


1818. Agricultural Herbaceous Plants, grown for Food for Men and Cattle, and for 
use in various Arts. 


Grains for human food • - - -4 

Lt'guminoua seeds - • - 4 

Hoots * « • • *6 

Herbage plants, not ffrasiet • - *1) 

Hcrliage grussesj and grasbos for grains far the infe-1 
rior Animals - - - * 

Plants used for fUmibhlng oils and essences • 6 


Plants used for (Uehig 

PI.ini<i uhcil for the clothing arts 

Sea plants used . . ^ 

MassesnM*d m d\ring 

Musseb U8i>d for various piiri*^^ in the arts 


Total 63 112 


1819. Miscellaneous applications of Hardy Perennials, native and exotic. 

Sp.3cVar. ^ Sp.3cVar. 

Border-^flovors, or such as are used in floacrgar* I Used for dibtllLTtioii and perhimery 4 • 20 

dens and shmhberlesy in ordinary cases about S - 

Used m the modem pharmitiupailBS > - 30 Total 870 

Sold by herbal istsj and used by quacks and lnr«gu>\ 20 
lar prartlti(m<^ • • - j 

1890. A]>]ilication if curious hot-house exotics, or such plants of ornament as require the 
protection if gloss. Of these there are in ordinary green-houses seldom more tliaii 100 
species and varieties, and not more than half thnf Buinher in most of our plant-stoves. 
Tlie remainder of tliis class are confined to the public and private botanic garden.s, and 
to eminent public nurseries. Many of tliis division are of great importance in their na¬ 
tive countries, as the indigo, su^ar-cane, te^lree, cinnamon, Ac.; the mango, diirion, 
and other excellent fruits; the palms, bamboos, &c. Even some, hcr^^eated as entirely 
ornamenta], afford useful products in their own countries; as die cd^e11ia,;tvn-flower, 
&c., from the seeds of which oils are expressed in China and America. Tlie cultivation 
‘ T 3 
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or preservation of living specimens of these plants, therefore, in oiir green-houses and 
stoves, is an entertainment at once rational and useful; as many species at length become 
acclimated, and some even naturalised ; and uses may in time be discovered for such as 
are now merely looked on as objects of curiosity. lJut dial they contribute to elegant 
enjoyment, it is quite enough to justify niucli mare than all the care that is taken to ob¬ 
tain and preserve them; for what is life when it docs not exceed mere obedience to the 
animal instincts? 

1821. With respect to the native habitations of the exotic part the British HortuSt 
little can be atlvanced with certainty. In general it would appear that moist and mo¬ 
derately warm climates, and irregular surfaces, are most prolihc in species; and, judging 
of the whole world from Europe, we should venture to consider half tlie species of plants 
in existence as growing in soft and rather moist grounds, whether low or elevated. Tlie 
soil of surfaces constiintly moist, or inclining to be moist, whetlier watered from the at¬ 
mosphere or from subterraneous sources, is generally found to be minutely divided, and 
of a black vegetable or peaty nature. Immense tracts in Russia and America are of 
this description, and, even wlien dry, resist evaporation better than any other. In such 
soils, Uie roots of plants arc generally small and finely divided, as those of the heaths, 
most bog plants, and'hearly all the American slirubs. ITio next sort of habitation most 
prolific in species, appears to us to be arenaceous soils in tempera'.^ climates, and in pro¬ 
portion to tlieir moisture. Here the roots of plants are also small, but less so than in 
soils of the former description. On rocky and calcareous soils the roots of plants are 
generally strong and woody, or at least long and penetrating. In clayey habitations, 
exclusive of the alluvial deposits of rivers, few plants arc found, and these generally 
grasses, strong fibrous-rooted herbaceous plants, or tap-rooted trees. Such at least is 
the amount of our generalisations but as our observation has been limited to Europe, 
and does not even extend to the whole of it, those who have visited Africa and Asia are 
much more capable of illustrating the subject. One conclusion, we think, the cultivator 
is fully entitled to draw, that tlie greater number of plants, native or foreign, will thrive 
best in light soil, such as a mixture of soft, black, vegetable mould or peat and fine sand 
kept moderately moist; and that on receiving unknown plants or seeds, of the native 
sites of which he is ignorant, he will err on tlie safe side by placing them in such soils 
rather than in any other ; avoiding, most of all, clayey and highly manured soils, as only 
fit for certain kinds of plants constitutionally robust, or suited to become monstrous by 
culture. 

1822. The Tl'irtus Britannicus of 1829 contains nearly 30,000 species and varieties, 
and the rurchasable Flora of Britaui of tlie same year, contains at least 1000 species and 
varieties, more than it did in the jear 1818 when the above estimate was formed; but 
the relative projiortions of the distribution cannot be materially dilTerent now from what 
they were then, for which reitson we have not deemed it requisite to go a second time 
through the labour of enumeration, for the sake of a result wliich is by no means essential 
to a work like the present. 


Chap. VII. 

Origin and Principles of Culture, as deruied from the Study of Vegetables- 

1823. The final object of all the sciences is their application to purposes subservient to 
the wants and desires of men. The study of the vegetable kingdom is one of the most 
important in this point of view, as directly subservient to the arts which supply food, 
clotliing, and medicine ; and indirectly to those whicli supply houses, machines for con¬ 
voying us by land or by ■« -iter, and in short almost every comfort and luxury. Without 
the aid of the vegetable kingdom, few mineral Irodics would be employed in the arts, 
and the great majority of animals, whether used by man as labourers, or as food, could 
not live. 

1824. Agriculture and gardening arc the two arts w'ich embrace the whole business 
of cultivating vegetables, to whatever purpose they are applied by civilised man. 
Their fundamental principles, as arts of culture, are the same; they are for the most 
part suggested by nature, and explained by vegetable chemistry and physiology 
(Chap. III. and IV.); and most of them have been put in practice by man for 
an unknown length of time, without mucli reference to principles. All that is neces¬ 
sary, therefore, for elfccliug this branch of culture, is to imitate the liabitation, and to 
propagate. This is, or ought to be, the case, wherever'plants are grown for medical or 
botanical purposes, as in herb and botanic gardens. Nature is here imitated as exactly 
as possiUe^ andresults are productions resembling, as nearly as possible, those of 
nature. 
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1825. Ta increase the number and improve the nutritive quatilies of piants, it is ncces- 
saiy to facilitate their mode of nutrition, by removing all obstacles to progress of the 
plant. These obstacles may cither exist under or above the surface; and hence tlie ori¬ 
gin of draining, clearing from surface incumbrances, and the various operations, as digging, 
ploughing, Ac., for pulverising the sc^. Nature suggests this in accidental ruptures of 
the surface, broken banks, the alluvial deposits from overflowing rivers, and the eartli 
thrown up by underground animals. Many of (he vegetables within the influence of 
such accidents are destroyed, but such as remain are ameliorated in quality, and the 
reason is, their food is increased, because their roots being enabled to take a more 
extensive range, more is brought within their reach. 

182C. It is necessary, or at least advantageom, to supply food artificially! and hence 
the origin of manuring. All organised matters are capable of being converted into the 
food of plants ; but the best manure for ameliorating the quality, and yet retaining the 
peculiar chemical properties of plants, inusi necessarily be decayed plants of their own 
species. It is true that plants do not diiler greatly in tlieir primary principles, and that 
a supply of any description of putrescent manure will cause all plants to thrive; but 
some plants, as wheat, contain peculiar substances (as gluten and phosphate of lime), 
and some manures, as tliose of animals, or decayed wheat, containing the same substances, 
must necessarily be a better food or manure for such plants. Manuring is an obvious 
imitation of nature, every where observable in the decaying herbage of hci baceotis plants, 
or the fallen leaves of trees, rotiing into dust or vegetable mould about tlieir roots j and 
in the cfl'cct of the dung left by pasturing or other animals. 

1827. ylmelioration of climate by increasing or diininisliing its temperature, according 
to the nature of the plant, is farther advantageous in impioving the qualities of vegetables; 
unless, indeed, the plant is situated in a climate which experience and obscriation show 
to be exactly suited to its nature. Hence the origin of shelter and shade, by means of 
walls, hedges, or strips of plantation; of sloping surfaces or banks, to receive more di¬ 
rectly or indirectly the rays of tlie sun; of rows, drills, and ridges, placed nortli and 
south in preference to oast and west, in order that the sun may shine on both sides of the 
row, drill, or lidgc, or on tlie soil between rows and drills every day in tlie year; of 
soils better calculated to absorb and relain heat; of walls fully exposed to the south, or 
to the north ; of training or spreading out tlie branches of trees on Uicsc walls ; of hot- 
walls ; of hot-beds ; ami, finally, of all the varieties of hot-houses. Nature suggests this 
part of culture, by iiresenting, in every ciiuntiy, diircrent degrees of sliclter, ^lode, and 
surface, and in every zone diilerent climates. 

1828. The t egnlatioii of moisture w the nest point demanding attention. When the 
soil is pulverised, it is more easily penetrated both by air and water; when an iiici'ease 
of food is supplied, the medium through which that food is taken up by the plant should 
be increased; and when the temiicraiurc is increased, cvaiioration becomes greater. 
Hence the origin of watering by surface or subterraneous irrig.atiou, inaiiiial supplies to 
the rout, showering over the leaves, steaming the surrounding atmosphere, &c. This 
is only to imitate tlie dews and showers, streams and floods of nature ; and it is to be 
regretted tlint the imitation is in most countries attended with so much labour, and re¬ 
quires so much nicety in the arrangement of the means, and judgment in the application 
of the water, that it is but very partially applied by man in every part of the woild, 
except perhaps in a small district of Italy. But moisture may be excessive ; and on 
certain soils at certains seasons, and on certain productions at paiticular periods of their 
progress, it may be necessary to cairy off a great part of the natural moisture, rather 
than let it sink into the earth, or to draw it off where it has sunk in and injuriously 
accumulated, or to prevent its falling on the crop at all. Hence the origin of surface- 
drainage by ridges, and of under-draining by covered conduits or gutters; and of awn¬ 
ings and odier coverings to keep ofl' tlie rain or dews from ripe fruits, seeds, or rare 
flow'ers. 

1829. The regulation of light is the remaining point. Light sometimes requires to 
be increased and sometimes to be excluded, in order to improve the qualities of vege¬ 
tables ; and hence the origin of tliinning the leaves which overshadow fruits and flowers, 
the practice of shading cuttings, seeds, &c., and the practice of blanching. Tlie latter 
]>ractice is derived from accidents observable among vegetables in a wild state, and its 
influence on their quality is physiologically accounted for by tlie obstruction of per¬ 
spiration, and the prevention of the chemical changes cflected by light on the epidermis. 

1830. Increase in the magnitude of vegetables, without reference to their quality, is to 
be obtained by an increased supply of all the ingredients of food, distributed in sucli a 
body of well pulverised soil as the roots can reach to; by additional heat and moisture; and 
by a partial exclusion of the 'direct ’•ays of the sun, so a4 to modeiate perspiration, and 
of wind, so as to prevent sudden desiccation. But c.\perience alone can determine what 
pi.ants are best suited for this, and to what extent the practice caii^be carried. Nature 
gives the hint in the occasional luxuriance of plants accidentally placed in favourable 
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circumstances; man adopts it, and, improving on it, produces cabbages and turnips of 
half a cwt., apples of one pound and a half, and cabbage-roses of four inches in diameter; 
productions which may in some respects be considered as diseased. 

1831. To increase the number, irnffrove the quality, arid increase the magnitude of par- 
tieidnr jtarts of vegetables- It is necessary, in thv case, to remove such parts of the 
vegetaUe as are not wanted, as the blooms of bulbous or tuberous-rooted plants, when 
tlie bulbs are to be increased, and the contrary ; the water-shoots and IcafJnids of fruit- 
trees ; the flower-stems of tobacco; the male flowers and barren runners of the Cucumis 
tribe, &c. Hence the important operations of pruning, ringing, cutting off large roots, 
and other practices for improving fruits and throwing trees into a bearing state. At 
first sight these practices do not appear to be copied from nature; but, independently of 
accidents by fire, already mentioned, which both prune and manure, and of fruit-bearing 
trees, say thorns or oaks, which, when j)artially blown out by the roots, or washed out 
of the soil by torrents, always boar better afterwards, why may not tlw necessity tliat man 
was under, in a primitive state of society, of cutting or breaking off branches of trees, to 
form huts, fences, or fires, and the consequently vigorous shoots produced from the parts 
where the amputation took place, or the larger fruit on that part of the tree which re¬ 
mained, have given the first idea of pruning, cutting off roots, &c. ? It may be said tliat 
this is not nature but art; but man, thougli an improving anim.iJ, is still in a state of 
nature, and all liis practices, in every stage of civilisation, are as natural to him as those 
of the other animals are to tlicm. Cottages and palaces are as much natural vi'-jects as 
the nests of birds, or the burrows of quadrupeds ; and the laws and institutions by ubich 
social man is guided in Jiis morals and ]>olitics, me not more artificial than the instinct 
which congregates sheep and c.-ittle in flocks and herds, and guides them in their choice 
of pasturage and shelter. It is true that the usual acceptation of the words nature ami 
art scarcely justifies tliia application of them ; but we arc viewing the subject in its must 
extensive light. 

1832. To form new varieties of vegetables, as well as of flowers and useful plants of 
every description, it is necessary to take advantage of their sexual difTercnces, and to 
operate iu a manner analogous to cr(>ssing the breed in animals. I Icnce the origin of 
new sorts of fruits, grains, legumes, and roots. JOven this practice is but an imitation of 
what takes place in nature by the agency of bees and other insects, and of the wind ; all 
the dift’ercnce is, that man operates with a jiarticular cud in view, and selects individuals 
possessing the particular properties which he wishes to perpetuate or improve. New 
varieties, or rather subvarieties, aic formed by altering the habits of plants ; by dwarfing 
through want of nourishment; variegating by arcn.iceous soils; giving or rather con 
tinuing peculiar habits when formed by nature, as in projjagating from monstrosities, for 
instance, fasciculi of shoots, weeping shoots, shoots with i)eculiar leaves, flowers, fruit, &c. 

18.3.3. 2'o propagate and preserve from degeneracy approved varieties of vegetables, it 
is in general necessary to have recourse to the dilferent modes of jiropagating by exten¬ 
sion. Thus choice apples and other ti’ec fruits coidd not be pcr])etu.ated by sowing their 
seeds, which experience has shown would piodiTce jrrogeny more or less diflercnt from 
the parent, but they are picscrved and multiplied by grafting; pine-apples are pro])agatcd 
by cuttings or suckers, choice carnations by kiyers, ])otatocs by cuttings of the tubers, A c. 
But approved varieties of annuals arc in general multiplied and preserved by selecting 
seeds from tiie finest specimens and paying particular attention to supply suitable cul¬ 
ture. Approved varieties of corns and legumes, no less than of other annual plants, 
such as garden flowers, can only be with certainty preserved by propagating by cuttings 
or layers, which is an absolute prolongation of the individual; but as this would be too 
tedious and laborious for the general purposes both of agriculture and gardening, all 
that can be done is to select seeds from the best specimens. This part of cidture is tlie 
farthest removed from natm-c; yet there are, notwithstanding, examples of the fortuitous 
graft; of accidental layei'i ; and of natural cuttings, as when leaves, or detached por¬ 
tions, of plants (as of the C'ardamine hirsilta) droji and take root. 

18S4. 7'he preservation if vegetables for future use is effected by destroying or render¬ 
ing dormant the principle of life, and liy warding off, as far as practicable, the progress 
of clieniical decomposition. When vegetiibles or fruiiJ arc gathered for use or pre¬ 
servation, the tur of the atmosphere which surrounds them is continually depriving tlicm 
of carbon, and forming the carbonic acid gas. The water they contain, by its softening 
qualities, weakens the affinity of their elements ; and heat produces the same effect by 
Elating their jvarts, and promoting tlic decomposing effect both of air and water. 
Hence, drying in the sun or in ovens, is one of the most obvious modes of preserving 
vegetables for food, or for other economic purposes ; but not for growtii, if Ac drying 
processes are carried .so far as to destroy tlie jirinciple of'life in seeds, roots, or sections 
of the shoots of ligneous plants. PoUitoes, turnips, and other esculent roots, may be 
preserved from autumn till the following summer, liy drying them in the sun, and 
fiuryiug them in perfectly dry soil, wiiicli sliall bo at the same time at a temperature but 
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a few degrees above the freezing point. Corn may be preserved for many y^rs, by first 
drying it thoroughly in the sun, and then burying it in dry cool pits, and closing tihese 
so as eflcctiially to exclude the atmospheric air. In a short time the air lirithin is 
changed to carbonic acid gas, in which no aiumal will live, and in which, without an 
addition of oxygen or atmospheric air,^o plant or seed will vegetate. The corn is thus 
preserved from decomposition, from insects, from vermin, and from vegetation, iff a for 
more eflectual manner than it could be in a granary. In tl»is way the Homans preserved 
their corn in chambers hewn out of dry rock ; the Moors, in the sides of hills ; the Chi¬ 
nese, at the present time, in deep pits, in dry soil; and tlie aboriginal nations of Africa, 
as we have seen (1136.), in earthen vessels hermetically ■.■'alcd. (initc^rie des Fosses 
projyres A la Conservatmii des Graines. Chaplal Chimie apjdiqu^ tt I'Agricullure, tom. ii. 
ch. 10.) These practices are all obvious imitations of what accidentally takes place in 
nature, from the withered grassy tressock to the hedgehog’s winter store; and hence tlie 
origin of herb, seed, fruit, and root rooms ai d cellars, and of packing plants and seeds 
for sending to a distance. 

1835. The whole arl of vegelablc cultvrc is but a varied developement of the above 
fundamental ]>riicticos, all founded in*nature, and for the most part rationally and satis¬ 
factorily explained on chemical and physiological principles. Ilcace the great necessity 
of the study of botany to the cultivator, nut in the limited sense in which the term is 
often taken, as including mere nomenclature and classification, but in that extended 
signification in which we have here ciideavoiircd, proportionately to our limited space, 
to (irescnt the study of the vegetable kingdom. Those who would enter more minutely 
into tlic subject will liave recourse to the excellent woik of Keith, from whom we have 
quoted at such length ; to Sir J. E. Smith’s Introduction ; and to the familiar introduc¬ 
tions to the Lirmean and Jussicucan systems of botany in the Magazine of Natural 
History, vols. i. and ii. 


BOOK II. 

OF THE STUDY OF THE ANIMAL KINGDOM WITH llEFERENCE TO AGRICULTURE. 

1836. Ornuvised matter is of two kindt, animal and venelablc. Yet however obvious 
the dillerenee between them may apiiear, it is, in point of fact, extremely difficult to stale 
in what this dillerenee consists. The jiower of locomotion, enjoyed by tlie more pcrt’ect 
animals, would seem at first an admirable distinction ; but there are multitudes of others 
as completely destitute of this power as ])lants. If we descend in the scale of atiimal 
life, we find beings formed like vegetables, and cxteinally distinguished from them only 
by their voluntary motion. Yet even tliis, as an exclusive distinction, will not avail us; 
because there are very many plants (as tlie Dioiw'a ;?(uscipula, several species of Mimosa, 
and some few of C’A-ssia) which are well known to be highly irrimble. Maclcay, who 
has discussed this question with great ability, concludes by remarking “ that animals are 
to be distinguishi'd from vegetables by the existence of an absorbent intestinal cavity, and 
of a nervous system; but that both tliesc marks become indistinct in those animals, which, 
from the simplicity of their structure, approach nearest to the vegetable nature.” (//or. 
Fat.) 

1837. A partial knoivledge of animals is essential to the agriculturist; as they have fre¬ 
quently a much greater influence over his operations than the most consummate skill, or 
the most prudent maiiagemciit. This knowledge should be both scientific and practical. 
Without the first, he cannot communicate to others the established name of any know'n 
animal, or an accurate account of any that may be unknown. While, without tlie second, 
he will be ignorant of tho.se habits and properties which render animals ciUicr hurtful or 
beneficial to man. In proof of the importance of this knowledge, the following anecdote 
deserves attention: — In 1788, great alarm was excited in this country by the probability 
of importing in wheat from North America the insect called the Hessian fly, whoso 
dreadful ravages had spread desolation and almost famine over that country during the 
two preceding years. The privy council sat day after day anxiously debating what 
measures should be adopted to >i^ard off a danger, more to be dreatlcd, as they well 
knew, than the plague or pestilence. Expresses were sent off in all directions to the 
officers of the customs at the different out-ports respecting the examination of cargoes. 
Despatches were sent to the apibassadors in France, Austria, Prussia, and America, 
to gain that information which only a scientific knowledge of the insect could supply: 
and so important was the business deemed, that, according to Young, the minutes of 
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($()uncil, and the documents collected, hll upwards of two hundred octavo pages. For. 
tui^ii^y, England contained one illustrious natimilist, whose attention had long been 
^ directed^ aU-siibjects which connects natural history with agriculture, and to whom the 
privy council had the wisdom to apply. It was by Sir Joseph Banks’s entomological 
knowledge, and through his suggestions, that the?; were at length enabled to form some 
kind (^Judgment on the subject. This judgment was after all, however, very imperfect. 
Sir Jowph Banks had never seen the Hessian fly, nor was it described in any entomolo¬ 
gical system. He called for facts respecting its nature, propagation, and economy, whicli 
could be liad only in America. These were obtained as speedily as possible, and con¬ 
sisted of numerous letters from individuals ; essays from magiizines; the reports of the 
British minister there, &c. One would have supposed that from these statements, many 
of them drawn up by farmers who had lost entire crops by the insect, which they pro¬ 
fessed to liave examined in every stage, Uie requisite information might have been 
obtained. So far, however, was tlus from being the case, that many of the writers seem 
ignorant whether tlie insect be a motli, a fly, or wliat they term a bug ! And thougii, 
from tlie concurrent testimony of several, its being a two-winged fly seemed pretty accu¬ 
rately ascertained, no intelligent description is given from wliich any naturalist can infer 
to what genus it bclor-gs, or whether it is a known species. With regard to the history 
of its propagation and economy, the statements are so various ..iid contradictory, that, 
though he had such a mass of materials before him, Sir Joseph Banks was unable to 
form any satisfactory conclusion. ( Vomit’s Ann. oj Agriculture, xi. 406. h^irby and 
Spence, i. 51.) 

1858. An acquaintance with the domesticated and indigenous animals alone of Britain 
is essential to the agriculturist, and even of the latter the terrestrial proportion only will 
come under his notice. A knowledge of the names by which the wild species are 
iiiiivcrsiilly known is all that he need study in the classification of quadrupeds and birds, 
and these may be acquired from tlie Bi itish Zoology of Pennant j the quadrupeds and 
birds of Bewick, or the British I’aiina of Hr. Turton. A British Fauna has been 
published by Dr. Fleming, wliich supplies, in a great measure, the deficiencies of the 
before-mentioned works. A more perfect acquaintance, however, with insects is essen¬ 
tially necessary, because their influence, in one shape or other, is constantly apparent in 
the avocations of the hiisbaiulman. Tlie cheapest and most comprehensive work on 
British insects is Samonelle’s Jintomolospsl's useful Compendium, in wliich the elements 
of the science arc expl.iined, and a large jiroportioii of our native insects enumerated. 
But no work on zoology, as it aflects agiiculture or gardening, has yet appeared. 
Tliose who wish to enter deejicr into this science, and understand the jircsent state of the 

Philosophy of Zoology,” will And the tUseoveries of the cclcbratcil Cuvier, and other 
modern naturalists, concentrated and digested with much ability by Dr. Fleming, in a 
work bearing the above title. From tliese sources we have extracted the principal part 
of tlie following chapters, which relate to Animal Anatomy, Chemistry, Physiology, 
Pathology, Uses, and Artificial Impi-ovcment. 


Chap. I. 

Systcmaiic Zoology, ^c. 

18.99. The technical terms in zoology are much more numerous than those in botany, 
because there arc an infinitely greater variety of forms in animals than in plants. Those 
made use of in the veterinary art are most important to the agriculturist, and these terms 
arc usually prefixed to treatises on that subject. 

1840. In describing animals, naturalists select tliosc characters for distinguishing tlie 
species which arc external: hut tlio sexes of the vertebrated animals can only be ascer¬ 
tained by an internal examination of the reproductive organs. Tlie higher divisions, or 
those which constitute classes, orders, families, and (in some cases) genera, depend more 
or less on internal structure. 

1841. 7'he best descriptions are often insujfickvt: accurate drawings or preserved spe¬ 
cimens should therefore he kept to verify the first examination, or to perpetuate pecu¬ 
liarities that may have escaped previous notice. When tlie agriculturist requires 
information from others on any particular insect detrimental to his crops, a simple 
description of the object is not suflxeient. 'fliis itidcedl^may lead to a knowledge of the 
species, but not to the means by which the evil is to be checked. Ho should carefully 
note down the time, the manner, and the situation in ^liirii the insect first makes its 
appearance, the period whicli it remains in the larva or grub state, in what way it changes 
to the perfect insect, wliether above or beneath the ground, and, lastly, in what situations 
the female deposits her eggs; two or three specimens of the insedt, in its various stages. 
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should likewise be preserved in spirits; and this, from the small size of these Imngs, Cm 
be done witli facility, and will supersede die necessity of any laboured description the 
objects themselves. With such materials, he will find a most important ad’ilmtaf'c ftt, 
submitting his doubts and queries to some one of tlie societies in London, whose object 
is more particularly the investigation such matters. The Zoological Club 'of the Lin- 
nasan StKiety is composed of the most eminent naturalists in the kingdom ; af^ tlieir 
labours promise to effect much in this department of rural economy. Specimens, Ac. 
may be sent to the secretary, N. A. Vigors, Esq., Soho Square, London; or they may 
be sent to the same gentleman, as secretary of the Zoological Society, Eniton Street, 
London. 

1842. The ciassificntiim of animals, until the discoveries of the French philosophers, 
was long regulated by their external characters alone; from this resulted all tliejutificial 
systems of the last century. A more intimate acquaintance with nature has convinced 
naturalists of the present day, that it is only by considering the structure of animals, both 
internal and external, with reference to their modes of life, tliat the natural .system can ever 
hope to 1)0 discovered. The brilliant anatomical and physiological discoveries of Cuvier, 
Lamark, Latreille, and others, in France, have laid the foundation of this systeih ; but it 
was reserved for our own countryman, Macleay, to generalise tliefr details, and combine 
these valuable materials into a whole. 13y a new and most extraordinary mode of 
investigation, this gifted writer hits proved the existence of five primary divisions in the 
animal world, corresponding to the same number in the vegetable : while, through the 
doctrine of affinity .and analogy, the apparently contradictory o])inions of Linnaeus, with 
tho.se of others who succeeded him, are in many instances leconciled and explained, 
(//or. Ent, Trans- of Linn, Socielj/, 14, p. 46.) 


Chap. IT. 

Animal Anatomy. 

1843. The leadim; organs of animal structure may be conveniently arranged as 
external and internal. 

Sect. I. External Anatomy (f Animals, 

1844. All animals agree in possessing an exterior covering, or skin, to modify their 
surface, regulate their form, and pi’otect them from tlie action of surrounding elements. 
In the more perfect animals, this organ consists of the folloiving parts : the cuticle, the 
corpus mneosum, the corium, the pannictilus, and the cellular web. 

ISt,') Thecutirtc is destitute of Mnod-vp^sels, nerves, .md fil)res, and usually coiisistii of a thin transparent 
membrane possessing little tcnadly. In tliuse animals Aitii(.li lire on the land, it is more rigid in its 
texture, and more scaly and dry on its siirtaic, than in those which reside iii the water. In .iquatic 
animals, it is in general smooth, often ph.abic, and, in many rases, its texture is so soft and delicate, that 
It aiipears like mucus. It .assumes, likewise, other a|>pearauces, sueh ns scales, nails, shells and plutCii, 
which deserve the attentive i oiisideratioii ot tlie naturalist, as fiirnisliing linn with important eharaitcrs 
for the arrangement ot animals 

1H46 The mucous web occurs imincdi.itcly underneath the rutiele, from whieh, in general, it may be 
easily disjoined; but it is otten so closely attached to the true skin below, as not to be separated even by 
maceration in water 

18+7. The corium {cutisrera), or tine skin, lies immediately underneath the cuticle or mucous web. It 
is usually destitute ot colour It consists in some animals, as quadrupeds, of solid fibres, which cross one 
another in every possible direction, .ind form a substance eapalilc ot considerable cxteii.sibility and elasti. 
city. It IS more obviously organised than the two ineinbranes by which it is covered. lIluiKl-vessels and 
nerves penetrate its substance, and maybe obseried tormiiig a very delicate network on its surface. 

18+8 The muscular treb varies greatly in its appcaiaiiec ai curding to the motions winch the skin and its 
appendices are destined to perform It consists ot a layer of muscles, the e.xtreiiiities ot whose fibres arc 
inserted into the corium externally, and adhere to the Ixaly internally in various directions. This layer is 
very obvious in the hedgehog and the porcupine, to assist in rolling up the bixly and moving the spines; 
and, m birds, to effect the erection of their feathers. In man it can scarcely be said to exist, except m the 
upper (larts, where cutaneous muscles may be observeil, destined for moving the skin of the fare, cheeks, 
and head. In the skin of the flrog, the only cutaneous muscles which can be observed are seated under 
the thrOiXt j tlie skin on the otiicr p<irts of the body being loose and unconiierted with the parts beneath. 
The use of this layer of the integument is to corrugate the skin, and elevate the hairs, feathers or spines 
with whieh it is flirnishcd, 

IS+y. The cellular web forms the innermost layer of the common integuments, and rests immediately 
on the desh of the body. It consists of plates crossing one another in dittcrent directions, and I'oiming a 
cellular membrane, varying in its thirkiirss, tenacity, and coiitciits, according to the sticcies. In frogs it 
does not exist The cells ot this membrane are filled with various siibstaiiees, according to the nature of 
the animal. In general they contain fat, as in quadru]>eils and birds. In some of these the layer is 
interrupted, as in the ruminating animals, while it is continuous in others, as the boar and the whala 
In birds, while a part of this web is destined for the reception of fat, otlier {xirtious are receptacles for air 
III the nioon>fish the contained mattei^scmblcs albumen in its chemical characters. 

1850. 'The appendices cf the^kin arc hairs, feathers, horns, scales, shells, and crusts. 

1851. Hairs dillfer remarkably not only in their sti urture, but likewif e in their situation. In some rases 
they aptiear to be merely filamentous prolungatioiis of tlie cuticle, and subject to all its changes. This is 
obviously the case witli the hair which covers the bodies of many caterpillars, and winch separates along 
with the cuticle, when t^e animal is said to cast its skin. In tine hair the root is in the form of a bulb, 
taking Its rise in a cellular web. Each bulb consUts of two parts, an external, which is vascular, and 
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from which the hair probably derives its nourishment; and an internal, which Is membranous, and forms 
a tube or sheath to the hair during its passage through the other layers of tlic skin. Trom this bulb, and 
enveloped by this membrane, the hair passes through the eorium, inuroiis web, and cutiela It usually 
raUes up sfaall scales of this last layer, which soon become dry and fall off, but do not form the external 
covering of the hair, as some have supposed. The hair itself consists of an external horny covering, and 
a central vasoular part, termed meUuUa or pith. This homy covering consists of numerous hlaments placed 
lateralijr, to which dift'erent kinds of hair owe their striated i%pcarancc. These hlainents api>ear of unequal 
lengths^ those nearest the centre being longest; and, consequently, the hair assumes the form of an 
elongated cone, with its base seated in the skin. This form gives to the hair tliat peculiar property on 
which the c^ration Jetting dei>cnds. In consequence of this structure of the surface, if a hair is seized 
at the middle between two lingers, and rubbed by them, the root will gradually recede, while the point of 
the hair will approach the fingers: in other words, the hair will exhibit a progressive motion m the 
direction of the root, the imbrieatcd surface preventing all motion in the opposite direction. It is owing 
to this state of the surface of hairs, that woollen cloth, however soft and pliable, excites a disagreeable 
sensation of the skin in those not accustomed to wear it. It likewise irritates sores by these asperities, and 
excites inflammation. The surface of linen cloth, on the other hand, feels smooth, because the fibres of 
which it consists prasess none of those ineqiuilitics of surfoce by which hairs arc characterised. 

183S. Jf a quantity of unwl lie spread upon a table, covered with a woollen cloth, and pressed down in 
ditforent directions, it is obvious that cacn hair will begin to move in the direction of its root, as if it liad 
been rubbed between the lingers. 'I'he different hairs thus moving in every direction become interwoven 
with each other, and unite in a continuous mass. This is the felt with winch liats are made. Curled 
hairs entwine themselves with one another more closely than those which arc straight, though flexible, 
as they do not, like these, reredc from the point of pressure in a straight line; and hence hatters employ 
various methods to proiluce riirl in the short liir of rabbits, hares, and mules, which they employ. This 
is accomplished chiefly by%pplying the solution of certain metallic salts to the fur by a brush ; so that, 
when the hairs are dry, the surface which was moistened contracts more ihan the other, and produces 
tile requisite curve. 

1853, It is owing to the asperities of the surface of hat) that tlic spinning of wool is so difficult This is 
in a great measure removed, by besmearing it with oil, by which the inequalities arc tilli-'' up, or, at least, 
the asperities become less sensible When the wool is made into cloth, it is ncccs.sary to re; love the oil, 
which is done by the process of fulling The cloth is placed in a trough, with water and clay, and agitateil 
for gome time. The oil is removed by the clay and water, while the agitation, acting like pressure, brings 
the hairs into closer union, and tlic cloth is taken nut, not only cleansed, but feitei). The hairs of every 
thread entwine themselves with those which are contiguous; so that the cloth may he cut without being 
subject to ravel It is from this tendency to felt that woollen cloth and stockings increase in density, and 
contract in dimensions, on being waslied. In many jilaces woollen stuffs arc felted, on a small scale, by 
placing them in running water, or under cascades , and the Zetlandcrs expose them to the motions of 
the tides, in narrow inlets of tlic sea. 

IS&k In general, there is a ctose connection betiucen the colour qf the hair and that of the mucous wch. 
This is displayed in those animals which are spotted, in which the colour of the skin is generally variegated 
like that of the hair. 

18.55. Hairs differ remarkably inform. In general tliey are roinicL Frequently on 
the body they are thickest in the middle. Sninetiincs they arc Hat, or two-edged ; 
an<l, in the whiskers of seals, tliey are waved on the margins. In many animals they are 
long and straight; while, in others, they arc crisped, and are then termed wool. When 
stiff, they are termed bristles; and, when inflexible, spines. 

1856. Hair grows by the roots. In some species it is renewed annually; and in all 
it is readily reproduced. 

1857. Httirts the most permanent of all the substances consisting of animal matter, 
resisting putrefaction for a great length of time. 

1858. Feathers arc nearly related to Iiairs; they consist of the quill, shaft, and web. 
The quill, like the hair, takes its rise in the cellular membrane : the central portion of 
the shaft has a texture like cork, and the web wliich usually occupies both sides of it is 
composed of what are called barbes, and the sides of tlicse with barbules. Tlie colour of 
feathers exhibits great difference : in some birds it varies with the seasons, in others with 
food, and in others with the extinction of life. Ijike hairs, feathers are not only renewed 
periodically, but they are readily reproduced if accidentally destroyed. 

1859. Horns take their rise from the same situation as hairs or featliers. They may 
be regarded as hairs agglutinated, and forming a hollow cone. The fibrous structure of 
horn may be perceived in many animals at the base, where it unites with the skin. At 
tliis part it receives the lulditions to its growth, the apex of the cone being pu.shcd out in 
proportion as the increase takes place at the root, and on the inner surface. But horns 
differ remarkably from hair, in having their central cavity filled by a projection of bone 
or other solid substance from the body beneath. 

1860. The different markings qf the horns, particularly the traniverse ridges, are indications of the 
4ifllbrent layers of growth ; and m many cases the number of these ridges corrcsiionds with the years of 
life. 

1861. The colour qf the horn u, in general, distributed thr 'igh the mass; sometimes, however, it is 

collected into bands or threads. It seldom cxpenence-i much change during tlie life of the animal. It is 
permanent, or does not experience those periodical renovations w’liich we have stated to take place with 
nair and feathers. The deciduous horns of the stag arc different in their nature from true horns, and 
will be afterwards taken notice of. The term horn is usually restricted to the coverings of the projections 
of the frontal bones of oxen, sheep, and similar quadrupeds; but various appendices of the skin, composed 
of the same materials, and equally permanent, although seated on other parts of the body, may with 
propriety be included under the same appellation; among tiicsc be enumerated beaks, hoofs, claws, 
nails, and spars. • 

1862. lieaks. The substance of these covers the e^ftemal surface of the maxillary 
bones of birds, and is composed of horn. 

186S. Z/bo/s resemble horns in their manner of growth, and in containing a central 
support, formed by the termination of the extreme bones of the feet. They grow from 
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the inner surface and base, an^ are thus fitted to supply the place of those parts wliich 
sure worn away by being exposed to friction against bard bodies. Hoofs are peculiar to 
certain herbivorous quadrupeds. 

i8(>4. Clam resemble hoofs in structure aud situation, deriving their origin from the 
skin, having a bony centre, and occurring at the extremities of the fingers and toes. 

1865. Nails differ from horns aird claws, in tlie circumstance of not being tubular, 
but consisting of a plate generally convex on the outer surface, and concave beneath. 

1866. Spurs occur chiefly on what is termed the leg {larsus) of gallinaceous birds. 
They are found, likewise, on the ornitliorynchus. Like horns, they are supported in 
the centre by bone. 

1867. Morns, koi^s, and similar parts, bear a close resemblance to one another in 
chemical composition. When hcat^ they .soften, and may be easily bent or squeezed 
into particular shapes. They consist of coaguLited albumen, witli a little gelatine ; and, 
when incinerated, yield a little phosphate of lime. 

18G8. Their use, in anim.il economy, is to protect tl»e soft parts from being injured by pressure against 
hard bodies. They arc in general wanting, where the parts are in no danger of sutibring from the inHuence 
of such agents When torn ofT from the base, they arc seldom rompictely renewed, although very remarkable 
exertions are frequently made by the system to repair the loss. 

1869. Scales vary remarkably in titcir form, structure, mode of tAlIiesion, and situation 
in diflerent animals. In general they arc flat plates, v.ariously marked. In some cases 
each scale consists of several decreasing plates, the lowest of which is largest; so that the 
upper surface becomes somewhat imbriefated. Some scales adhere by the whole of their 
central surface; while others resemble the human nail, in having the outer extremity 
free. 

1870. Shells consist of layers of an earthy salt, with interposed membranes of animal 
matter, resembling coagulated albumen. They grow by the addition of layers of new 
matter to tbe edges and internal surface. Wlicii broken, the animal can cement the 
edges and fill uji tlie crack, or supply the deficiency when a portion is abstracted. 

1871. The earthy matter of shells is lime, in union with rarbonic .loid. Phosphate of lime has likewise 
been detected, biit ni small quantity. Tlio colour is secreted from the animal, along with the matter of 
the shell. 

1872. Crusts arc, in general, more biiltle in their texture than shells. They exhibit 
remarkable diilerences as to thickness and composition. They difler from shells chiefly 
in containing a considerable portion of phosphate of lime, and in a greater subdivision of 
parts. In some cases, however, as the crusts of tlie bodies of insects, the earthy matter 
is almost absent, and they may be regarded as formed of cuticle alone. When they contain 
much earthy matter, as in tlic crusts of lobsters, the ejiidcrrnis may be detected as a cover, 
and tlic coriiim beneath may be perceived as a very thin film. In many cases, these 
crusts arc renewed periodically ; and, in all, they arc readily repaired. Crusts occur in 
insects, the Crustacea, and the Kchinodi^rmata, or sea-urchins, tuid star-fish. 

1873 These different appendices if the skin pass, by iriEcn.siblc degrees, into one another, as hair into 
flpinoH, liorns into nails, scales into shells, and crusts into membranes They have all one common origin, 
namely, the skin; and itiilc]>cndciitly of secondary puq)05es, they all serve for protection. 

1874. The secretions of the skin are of three kinds ; one class performing the office of 
lubricating the skin, another of regulating the temperature of the body, and a third that 
of carrying off the superfluous carbon. 

1873. l/ncittous secretions arc rontined to animals which hare warm blood, and the cells of the cellular 
web tilled with fat, MammMia and birds. 

1876. Viscous seerettuns. In the animals witli cold blood, secretions are produced, by the skin, of 
■uiistanrcs difl'cring in quality fiom those of warm-blooded animals; but destined to serve the same 
Iiuqioses, namely, to protect tne skin from tlic action of the surrounding element. 

1877. Sweat, in ordinary cases, exudes from the skin in a state of vapour; and when 
condensed consists of water with a small portion of acetic acid tuid common salt. This 
secretion is considered a.s intended to regulate the degree of animal heat, and prevent its 
accumulation beyond certain limits. 

1878. Carbon is also emitted by the skin, and appears to be in effect a secondary kind of respiration, but 
the^dUcovery is but recent (Si'c KtUs on the Germination cf Seeds and Respiration of Ammals, 1867 and 

1879* Absorption- There are several circumstances which prove that the skin of the 
human body, in particular states, is capable of exerting an absorbing power. Whether 
the absorption takes place by peculiar vessels, or by the c.\haling vessels having their 
motions reversed, or whether absorption ever takes place in the state of healfti, ora 
questions to which no satisfactoqf answer has been ^ven. 

Sect. II. Internal Anatomy of Animals- 

1880. AfUnud anatomy admits of three divisions, the osseous, the muscular, and the 
nervous structure o^iUiinials. 
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Subsect. 1. Osseous Structure of Animals. 

1881. The organs of external anatomy are generally considered as destined for pro~ 
tection; while tliose of the interior of tlic animal, or the bones, give stability to the power, 
support the muscles, and afford levers lor the perfornnaiice of locomotion. Bones may be 
considered with regard to their composition, artic^datioiis, and arrangement. All bones 
are composed of the periosteum, cartilaginous basis, earthy matter, and fat. 

1882. The periosteum bears the same relation to the bone as the skin to the body, 
serving as a covering for its surface, and a slicath for the diflercnt cavities which enter it. 
It varies in thickness according to the nature of the bone. Its texture is obviously 
fibrous; and it possesses blood-vessels. Its sensibility indicates tlic existence of nerves. 

188.8. TIu! cartilaginous basis consists of gelatine and coagulated albumen, the earthy 
matter is chiefly phosphate of lime, and the^t resembles that of the fixed oils. 

1884. Hones increase in size, not as in shells, scales, or liorns, by the addition of layers 
to the internal surface, but by the expansion of the cartilaginous basis ; which, when it 
becomes saturated with earthy matter, is incapable of farther enlargement. This is the 
reason why the bones of young animals are soft and flexible, while tJiose of old animals 
are hard and brittle. 

1885. The proportion between the cartilaginous basis aiid the earthy matter difiers, 
not only in every animal according to age, the earthy m.ifter being smallest in youth, 
but, likewise, according to the nature of the hone itself, and the pur^'oses which it is 
destined to serve. The teeth contain the largest ijortion of earthy matter. Remarkable 
differences are likewise observable, according to the class or species. 

18S6. Bone is readily reproduced, in etnall quantities, especially in yiiuth. In the c.nse of fracture, the 
periosteum inflames and swells, the crevice is Hik'd up bv a cartilaginous basis, ahoiiiidiiig in vessels, and 
the earthy matter is at length dciiositcd, giving to the fnicturecl p.irt, in many cases, .a greater degree of 
strength than it originally possessed. In animals of the deer kind, the horns, which are true bone, 
are annually cast otr; a ii.itur.il joint fonriiiig ,it their base, between them and the bones of the cranium, 
with which they are ronneeted 'J'hey are afterwards rejirodueed under a skin or periosteum, which the 
animal rubs off when the new horns have attained their pioper size In some ('.iscs of disease, the earthy 
matter is again absorbed into the system, the cartilaginous basis predominates, and the bones become soft 
and tender. 'J'his takes place in the disease ol youth teimed ritAets, and in a similar complaint of 
advanced life, known under the name of mollitu-s dssiiim. In other instances, bone is formed as a 
monstrous production, in organs which do not produce it in a state ot health, as the brain, the heart, and 
the placenta. (Monro’s Outlines of Anatomy, p, (>3.) 

1887. Cartilage can scarcely be said to difier in its nature, from the cartilaginous 
basis of the bone. It is of a fine fibrous structure, smooth on the surface, and re¬ 
markably elastic. It covers those parts of bones which arc exposed to friction, as the 
joints, and is thickest at the point of greatest pressure. By its smoothness, it facilitates 
the motion of the joints, and its elasticity prevents the hud effects of any violent con¬ 
cussion. It is intimately united with the bone, and can scarcely be regarded as different 
from an elongation of the cartilaginous basis. Where it occurs at a joint with consider¬ 
able motion, it is termed articular or abducent cartilage. In other cases, it occurs as a 
connecting medium between bones which liavc no articular surfaces, but where a variable 
degree of motion is requisite. TTie ribs arc united to the breast-bone in this manner. 
Between the different vertebra;, there arc interposed layers of cai'tilage, by which the 
motions of tlic spine are greatly facilitated. As these connecting cartilages are com¬ 
pressible and clastic, tlie spine is shortened when the body remains long in a vertical 
position, owing to tlie siii>criucumbcnt pressure. Hence it is that the height of man is 
always less in tlie evening than in the morning. All these cartilages arc more or less 
prone to ossification, in consequence of the deposition of earthy matter in the interstices. 
To this circumstance may be referred, in a great measure, the stiffness of age, the 
elasticity of the cartilages decreasing witli the progress of o.ssification. 

1888. The articulations of bones exhibit such remarkable differences, in respect to 
surface, connection, and motion, that anatomists have found it difficult to give to each 
manner of union an appropriate name and character. We shall only notice the most 
obvious kinds and motions, and tliese admit of two divisions, the true joints and the 
motionless junctions. 

1889. In the motionless junctions, the conne ting surface.s come into close and per¬ 
manent contact, as in the serrated edges of the bones of the human skull, or the even 
edges of the bones of the heads of quadrupeds and birds. Sometimes a pit in one bone 
receives the extremity of another like a wedge, as in the case of the human teeth; in other 
cases, the one bone has a cavity with a protuberance at its centre, which receives another 
bone, as in the claws of cats, seals, &c. The human ribs are united with the breast¬ 
bone by tlie intervention of cartilage, as are the two sides of the lower jaw with eacl 
other in vertebral animals. 

1690. In true joints the articular surfaces are enveloped with cartilage, remarkable 
for the smoothness of its free surface, and its intimate union with the bdne, of which 
it forms a protecring covering. The periosteum is not continued over the surface of 
the cartilage, but is prolonged like a sheath over the joint, until it joins that of the 
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opposite bone. It thus form^ a close bag at the joint, in which nothing from without 
can enter, and from whicli nothing can escape. Into this bag the lubricating liquor 
termed synovia is conveyed. It is secreted by a mucous inenibrane on the interior ; on 
which account, as it in some cases appears like little bags, the tenn bdrsa mucosa bus 
been bestowed upon it. ^ 

18D1. Lit’mnents. Beside* the sheath formed by the continuation of the periosteum, which is too slender 
to retain the bones in their propel piacc, the joints are furnished with ligaments. These arc membranes 
of a dense flbrous texture, flexible, elastic, and possessed of jtreat tenacity. They have their insertion in 
the periosteum and bone, wltii which tlicy are intimately united. The motions which joints of tins kind 
are capable of performing, may be rcthiced to three kinds, flexion, twisting, and sliding. In ^'xion, llic 
free extremity of the bone winch is moved, np)iroaehes the bone whn li is flxed, describing the segment 
of a circle, whose centre is in the joint. In Iwtstmg, the bone which <. moved turns round its own axis, 
passing through the articulation. In sliding, the free extremity of the bone moved, approaches the bone 
which is flxed, in a straight line. 


SuB.SECT. 2. Muscular Structure o^ Animals. 

1892. The muscles are the organs bij which motion is executed,’ they unfold the most 
singular mechanism of parts, and an infinite variety of movements. The muscles 
appear in the form of large butidles, consisting of cords. These*, again, are formed of 
smaller threads, which are cajiable of division into the primary filaiiicnts. Each muscle, 
and all its component cords and filaments, are enveloped by a covciing of cellular mem¬ 
brane, liberally supplied with blood-vessels and nerves. — At the extiemities of the 
muscular fibres, where they arc attached to tlie more solid parts, there arc usually threads 
of a subst,Slice, difrering iii its ajipcarance from the muscle, and denominated tendon 
or siiuiw. Tlie tendons are, in general, of a silvery white colour, a close, firm, fibrous 
texture, and possessed of great tenacity. 'I'lie thread of which they consist, are attached 
on tlie one extremity to tlie surface of a bone, or other hard part; and, on the other, they 
arc variously interspersed among the fllires or bundles of the muscle. — They arc consi¬ 
dered as destitute of sensiliility and irritability, and form a passive link between tlie 
muscle and the bone, or other point of sujqiort. 

1883. Muscles are the most act we members of the animal .frame They alnnc possess the power of 
irritability, anil excrutc all the motions of the bialy. 'I'he e.iiises vvhicli excite tlieiii tu action may be 
reduced to two kinds In the tirst the will, through the medium of the nerves, excites the irriUtbility of < 
the fibres; and, in ttie second, the action is |irodiiccd iiy the application of external objects, either directly 
or by the medium ot the nerves. The ilianges wliieli l.ikc place in the tenacity of muscles alter death 
arc very reniark.ib1e 'I'he same forie whicli they could resist with e.ise in a living state is sullident to 
tear them tu pieces .ifter the vital pnncijile has dejxirteiL 

1894. The functions of the muscles arc cither those of rest or motion. Many animals 
protect themselves against the distuibing movements of the air and water, by placing 
their bodies in .a jrrone position. To give still greater eflieacy to this protecting attitude, 
they retire to valleys, w'oods, or dens, on the earth, or to the deepest places in the w'aters ; 
and are tlius able, by the weight of their own bodies, and the advantage of their 
position, to outlive the elemental war. — But there are otlicr animals, which, while they 
are equally cautious to make choice of proper situations for their safety, employ in 
addition, peculiar organs with which they arc provided, to connect themselves more 
securely with the basis on which they rest. 

1895. Grasping. Tlie most simple of these cxpmiients, grasping, is disjilayed liy bats, birds, and inserts, 
in the employment of their toes and ri.aws in seizing the olijeet* of their support. In birds, the as.unqition 
and continuance of this attitude is dcroin|>lishcd by a ineelianieal proecss; so tli.it tliere is no expenditure 
of muscular energy. In every case ot this kmd, the claws are so jdmii.ahly !id.q>ted to the station of the 
animal, that the detention ot the body in tlic same sjiot, during this state of rest, is aeeompaiiied with little 
exertion. 

IfiKiL Suction.. The sucker by wliieli animals fix themselves varies greatly in its form, and even struc¬ 
ture. In the limpet, and otlier gasteruiKMioiis Molldsra, its surface is smooth and unilorm; and the 
adhesion appears to depend on its close application to every part of (he opposing surlaeo. In otlier 
animals, a* the leech and the sca-urchin, the sucker is formed at the extremity of a tube; the muscular 
motions of which may serve to pump out any air which may remain, after the organ has been applied to 
the surfhcc of the body. 

1897. Cemenlaiion. The crinrntalum which is employed by animab to preserve themselves stationary, 
consists in a part of their own bodies bemg reinentcd to tlie substance on which they rest. 7'hi8 takes 
place in the common muscle, by means of strong cartilaginous filaments, termed the hifssns, united in 
the body to a secreting gland, rurni..hed with powerful muscles, and, at the other extremity, glued to the 
rock or other body to which it coniiects itself. lu other cases, os ui the oyster, the shell itself is cemented 
to the rock. 

1898. The muscular motions of animals are standing, walking, leaping, flying, and 
swimming. 

1899. In standing it is necessary that the parts of the body be so disposed, as that the centre of gravity 
of the whole body fall within the space which thev oceupy, and that (he muscles have suflicient power to 
counteract those movements which might riUplacc the body from that msition. It is obvious tliat the 
more numerous tlie limbs, and the more equally they arc distributed on the inferior side of tlie baity, tlie 
more securely will the centre of gravity be rcta'neit within the space whicli tlicse feet include 

1900. Walking is defined by Cuvict to be a motion on a fixed siirlacc, in which the centre of gravity is 
alternately moved by one part of tlie extremities, and sustained by the other, the body never being at 
any time completely susircnded over the ground. It is produced by the alternate flcxtni and exifiisiun 
of the limbs, aided by the motions of the trunk, advancing the jiositiou of the centre of gravity in the 
intended direction. 
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1901. In aniimh with many feely as the JVIyri6po(1a, walking is performed by so umform 
a motion, that tlic body may be said to glide along the surface. 

WOS. In animals with four feel, “ each step i» executed by two legs only; one belpaging to t)i«*fore 
pair, and the other to the hind pair; but sometimes the/are those ut'the same itoe. endwtoetitnes those 
uf opposite sides.” {Cuvier's Comparative Anatmny, lect, vii, a, 1.) The latter is thM^iid'of- motion hi 
horBes, which grooms term apace. The right fore-leg iaadvanced so as to sustoiir.Ui'e body, which is 
thrown upon it by the left hiiid.foot, and at tlie same time, the latter bends in order to its being moved 
forward. While they are off the ground, dm right hind-foot begins to extend itself, and the moment 
they touch the ground, the left fore-foot moves forward to support thc'impttlse of the right fhot, which 
likewise moves fotwartL The body is thus supporteil altemately by two legs placed in a diajraial manner. 
Wheif the right fore-foot moves, in order tn sustain the body, pushed forward l>y the right liind»foot, the 
motion is then called an amble. The body, being alternately supported by two mA on too sidne aide, Is 
'^bilged to balance itself to the right and left, in order to avoid falling; and it is this hajMCing nuivement 
irhich renders the gait so soft and agreeable to whtnen and persons in a weak sUte'-Of body. {Ouvier’t 
'amp. Anat., lect vii) , 

1903. The serpentine snotion consists in bringing up the tail towards the head by bending the body into 
one or more curves, then resting upon the tail, and extending the body, thus moving forward, at each 
atepyiearly the whole length of the body, or one or more of the curves into which it was formed. Among 
the moUAsca, and many of the anniilosc animals, the same kind of motion is performed by alternate 
contractions and expansions, laterally and longitudinally of the whole body, or of tlftose parts which 
are appropriated to progressive motion. 

1991. A mode of moving analagous to walking, is performed by animals who have stickers, and ia 
exemplified in the leech, which at every step advances nearly the whole length ot its body. 

1905. In the action of leajmg, the whole body ri.scs from the p;round, and for a 
short period is suspended in the air. It is produced by the suddeu extension of the 
limbs, after they have undergone an unusual degree of flexion. The extent of Ibe leap 
depends on the form and size of tlie body, and the length and strength of the limbs. The 
JVIyriopoda are not observed to leap. Many of the spiders and insects leap with 0.186 
forwards, backward.s, and laterally. In those which are remarkable for this faculty, 
the thighs of the hind-legs are in general of uncommon size and strength. Among 
reptiles the leaping frog is w'cll known, in opposition to the crawling toad. Among 
quadrupeds, those are observed to leap best, m liicli have the hind legs longer and thicker 
tlian the fore-legs, as the kangaroo and the hare. These walk witli difliciilty, but leaji 
with ease. 

loos. Serpenit are said to leap, by folding their bodies into several undulations, which they unbend at] 
at once, according to the velocity they wish tn give to their motion. 'J'he jumping maggot, found in 
cheese, erects itself upon its anus, then forms its body into a circle, bringing its head to the tail, and, 
having contracted every part as much as pn.ssili]o, iinlieiuls with a sudden jerk, and darts forward 
to a surprising"!]istaiicc Many crabs and Hodilra- bend their tail, or hairs which supply its place, 
under their belly, and then, suddenly unbending, give to the body a coii.siderable degree of progressive 
motion. 

1907. Flying. Flying is the continued suspension and progress of the whole body in 
the air, by the action of the wings. In leaping, the body is equally suspended in the 
air, but the suspension is only momentary; in flying, on the contrary, the body remains 
in the air, and acquires a progressive motion by repeated strokes of the wings on the 
surrounding fluid. 'ITie centre of gravity is iilnays below the insertion of the wings in 
the bodies of flying animals to prevent them from falling on their backs, but near that 
point on which the body is, during flight, as it were suspended. The action of flying is 
performed by animals belonging to diflerent cla.sscs. Among the Mammalia, bats dis¬ 
play this faculty, by means of wings, formed of a thin membrane extending between 
the toes, which are long and spreading, between the fore and bind legs, and between the 
bind legs and the tail. In birds, the wings, which occupy the place of the anterior 
extremities in the Mammalia, and arc the organs of flight, consist of feathers, which are 
stronger dian those on the body, and of greater length. Among leptilcs, the flying lizard 
■may be mentioned, whose membranaceous wings, projecting from each side of the body, 
without being connccteu with the legs, enable it to fly from one tree to another in search 

^of food. A few Ashes arc likewise capable of sustaining themselves for a slinrt time by 
means of their flns; these are termed flying flsh. Spiders arc able to move in the air by 
means of their threads. 

1908. Swimming is the same kind of action in water, as flying is in air. The organs 
which are employed for this purpose resemble the oars of a boat in their mode of action, 
and in general possess a considerable extent of surface and freedom of motion. Swim¬ 
ming, however, is not confined to those animals whic’’ are furnished with oars or 
swimmers. Many animals move with ease in the water by means of repeated undulations 
of tlie body, as serpents, eels, and leeches; or by varying the form of the body by 
alternate contractile and expansive movements, as the Mediiste. 

1909. In^cse different displays of voluntary motion, the muscles are only able to 
continue in exercise for a limited period, during which the irritability diminishes, and 
the Ihrtfier exertion of tlieir pow'ers becomes painful. Wlien thus fatigued, animals 
endeavour to place themselves in a condition for resting, and fall into that state of 
temporary lethargy, denominated sleep. 

1910. The positions assumed by animals during sleep are extremely various. In the 
horse, they even diller according to circumstances. In the field he lies down, in the 
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stable he stands. Dogs and cats fonn their bodies into .a circle, while birds place their 
heads under their wings. 

1911. The ordtnmif mode of sleep is likewise exreediiig;ly various in difTercnt nnimals, and in the same 
animal is greotluiifluenaed by habit It In gentnil dqamds on cirriiimtuiicos coiinii ttsl with food. It is 
probable, that al?|(n>n>a'srhowcvpr low in the scale, have their stated intervals of repose, aIIhough we are 
as yet iinncquamted intlier with the position i^icb many of them assume, or the periods (luring W’hich 
they repose. ‘ 

Subsect. 3. Structure of the Nervous System. 

1912. The nervous system, by containing the organs of sensation and volition, is tliat 
which distinguislies animal from vegetable beings. It consists, in the vertebraU'd .animals, 
of the bri^n, ^ spinal marrow, .and the nerves. 

1913. The brain, exclusive of its integuments, appears in the form of a soft, coinjircs- 
sible, slightly viscous mass. 'Ilie spinal marrow oiigiiiates with the brain, and consists of 
four cords united in one body. 'J'he nerves, also, originate in the biiiin or spinal inar- 


__ r-~r ___ _ -- - -..jqucntly happens that the hranche.s of the 

same nerve, or of diderent ones, unite and separate repe.itedly witliin a small space, 
forming a kind of network, to which the name plexus has been applied. Sometimes 
filaments pass from one nerve to another; and, at tlic jiincliun, there is usually an 
enlargement of nicdullary intitlcr termed a gnwg/i.m. Nuinerous tilainents, from dif¬ 
ferent nerves, often unife to form a ganglion, from which proceed trunks frequently of 
greater magnitude than the lilarnenls which entered. Thus nerves, veiy dilTercnl in tlieir 
origin, toiin cuininunications with one another; so that the whole nervous system may 
be considered as a kind of network, between the dilleient paits of which an intimate con¬ 
nection subsists. In consequence of this anangeinent, it is often matter of very great 
diniculty to ascertain the origin of those filaineiifs, whicli unite to constitute the trunk of 
a nerve. In some instances, they ajipcar to aiise from the surface of the hiain or spinal 
marrow; in other cases, from the more central parts. 

1914. The brain, in the aiiivials without vertebra", is destitute of tlie protecting bony 
covering, which forms the head and hack hone in the vertebral animals. The hnuri 
itself is much more simple in its structure. Independently of very rerqarkahle dif¬ 
ferences in the stiiictiire of the nervous system in the ditVeient genera of invertehral 
animals, there may still be perceived two models, according to which, the organs belong¬ 
ing to it are arranged. In the fiist, the brain is situated u|it>ii the (esophagus, and ]iresents 
dill'erent fonns according to the species, appearing more like a ganglion than like the hrain 
of the vertebral tmiiiials. It sends off several nerves to the month, eyes, and feeleis. 'I'w o, 
one on each sifle, pass round the (esophagus, and, uniting below, form a ganglion in some 
eases larger than what is considered the true hrain. Eiom this ganglion, nerves are 
likewise sent off to different parts of the body. The animtils in which this nervous system 
prevails belong to the great division termed Mollusca. In the sccolid, the hrain is situ¬ 
ated as in the Mollfisca, sending out ncives to the surrounding parts, and likewise one 
nerve on each side, which, by their union, foim a ganglion, from which other ncives 
issue. This ganglion jiroduces likewise a nervous coid, which proceeds towaids the 
extremity of the body, foiming throughout its length ganglia, from which small nerves 
proceed ; tliis cord, at its commencement, is, in some cases, double for a slioit distance. 
It has been compared to the medulla oblongata, and spinal inairow of the vertebral 
animals. This kind of nervous system is peculiar to the annulose animals. Theie are 
usually ganglia on the nervous cord, corresponding with the number of ring-, of wdncli 
the hotly toirsists, 

1915. The functions <f the Lruiri and nervous syilem ; the organs of perception, as of 
touch, of heat, of light, of hearing, of smell, ainl of taste ; and also the faculties of the 
mind, we pass over as belonging chiefly to the anatomy and physiology of tlic human 
frame, and therefore less immediately connected with the animals used in agricidturc. 
The reader will find these subjects ably treated by Dr. Elcining. 


Chap. III. 

Animal Chemistry; or the Substances which enter into the Composition of the Bodies of 

, A"iimcds. 

* 

1916. The elementary principles if the animal kingdom have been ascertained witli 
considerable precision; but the binary, ternary, or olher compounds which they form, 
have not been investigated with so much success. As these various ingredients are 

U 
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brought into union in the animal system by the agency of the vital principle, tlieir state 
of combination may be expected to ilifTcr widely from the ordinary results of electric 
attraction. When such compounds of organisation are submitted to analysis, tile influ¬ 
ence of tlie vital principle having ceased, the products obtained may be regarded, in 
many cases, as inodiflcations of the elements o^ the substance, occasioned by the pro¬ 
cesses employed, rather than the display of tlie number or nature of the ingredients, as 
they existed previously to the analytical operations. Hence .the great caution requisite 
in drawing conclusions regarding the composition of animal bodies. 

1917. The elementary substances which (ire considered as entering into the parts of ani¬ 
mals are, carbon, liydrogen, oxygen, a^otc, ])})osphorus, sulphur, fluoric acid, muriatic 
acid, iodine, potash, soda, ammonia, lime, magnesia, silica, iron, and manganese. 

391S Carbon exints in various states of comliinaiion in the fluids, as well as in the solids, of every 
animal; and lias bi'Cii detei-lcd in the form ot cliarco.il in the lungs. When uniinal subst.'inccs are exposed 
to a high tomjicrature in closed vessels, the ch.ircoal which is produced di tiers con.sidcrahly from that 
which lA obUincd by the same means Iroiii vegetables It is mure glossy in api>car.mce, and is incinerated 
with much greater dilKculty. 

tills Uffitiof'Cit IS universally distributed iii the animal kingdom; it occurs as n constituent ingredient 
of all the fluids, and of m.iiiy of the solids It is inv.irubly in a st,ito of cumbin.ttion with charcoal, for, 
as far as we know, it h.is never Ix-en detected in an um oinbined or separate state. It h.is been lound in 
the human inlestine.s, m the form ot carliuretleil liydrogen 

19i0. Ocj/gen i.s as widely distnlnitcd as the preceding, in tlie fluids and solids of all animals. A constant 
sujiply ot it from the atinospherc is indispcns.itily neccssai y to the cont.>i.Mticin of animal life. It occurs, 
not only in combmation with other bodies, but prolialily, likewise in a separate state, in the air-bag of 
fishes, in which it is lound, larying iti quantity, .'iccoritiiig to the species, and the depth at which the 
fishes have been c.iiight It is cominoii, in union with charcoal, forming car/umic iiaU 

192I -Ixohc gns is very widely distributed .is a coiiiponeiit part of .iniinji substances Tt occurs in 
almost all the fluid., and in those solid parts winch h.ive caibon as a base The almii.st universal pre¬ 
valence of this principle in animal substances eoiistitutes iiiic of the most certain marks by which they 
may be distinguished iroin vegetables. .Vzotc likewise occurs, in an uncombined state, in the air-bag of 
some Ashes. 

Pho^i>hoiHi This inllaniinalile hodv exists, m union with oxygen, in the .st.nte of phosphoric 
and, 111 many of the solids and fluids of animals Its eMsteiice, however, in an uncombined state, has 
not been satisfactorily dctcimined, although there .ippc-srs.i tendency Co icter thelummousiioss ot several 
animals to the slow coinbustion of this siili.taiu c Jlven phosphoric .ai id c.in scarcely be said to exist in 
a separate state, being loiiiid iii roinliinatioii with potash, siK'a, .iniinoiiia, lime, or magnesia. 

lirjj Sulphm, in combination, exists in considerable abunilance in aiiim.d substances It can scarcely 
be said to ocnir in .i separ.itc stitc m animals, at least, the cvpeiiincnts which may be quoted as 
encouraging siu h a supposition are bv no me.ms deeisive L'nited with oxygcMi, in Ihc form of sulphuric 
acid, it exists iii comhuiatioii with potash, soda, and Iiiiic. 

1!W+. Fluoric and has been dcleited in bniic's .iiul urine, in n .state of combination with lime 
1t)i > Mniiahr co id exists m .1 gre.it number of the animal fluids, in combination with an alkali, as in 
the ammonia and soda ot urine 
19211 Iodine has been detected in sponge 

1927. I'olnth exists in combination with the sulphuric, muriatic, or phosphoric acids; hut it is far front 
abundant in animal fluids, 

192 s Soda IS jireseiit iii all the fluids m v.arious states of cuinbiiiatinn, and is more abundant than the 
preccxting It gives to many of the seeietioiis Ihc alkaline propeity of (hanging vegetable blues into 
green It is lound iii iiiiioii with the c.irbuiiic, plio.sphoiii, sulphuric, .and muriatic acids. 

1929 Ammonia exists in its I'lemeiits in .ill the fluid., and rn.iriy of the solids, of aiiim.ils, and Is fre- 
qnciitlv produced diiriiig putref.u turn These tlemcnts .iic likewise fouiul muted in the system, mid the 
alkali then .qipears in union with the s.iiious aeuK, a. Ihe pho.phone, muriatic, and lactic 
I9JII Lmu', of which the ti.iid pari, of animats, sin li .is bones .iiid shells, aie principally composed, is of 
universaf occurrence. It is alu.iys m a st.de ot coiiilun.dioii, and chietty witli the carbonic or phosiilioric 
acids 

19JI Maifncfia occurs sjiaringly It has been delci ted in the hones, blood, and some otlicr substances, 
but abvay. 111 small quantity, and chiefly in union wth phosphoric acid 
1912 Silica occurs more sparingly tli.iii the preceding. It is found m the Iiair, urine, and urinary 
calculi. 

19.5d. Iron has hitherto only hern detected in the colouring matter of the bloml, in bile, and in milk. 
Its peculiar state of combination 111 the lilooil lias given ii.c to various conjectures , but a satisfactory 
solution of the question h.is not vet been obt-uiuxl In ii.dk, it appears to bo ill the state of phosphate. 
1934 Manganew, in oxide, ha. been oli..erved, along with non, in the ashes of hair. 

l.O.*}.?. Such are the simple iKfts/anre.f which have been detected by chemists in the 
solids and fluids of aiiiinals; but seldom in a free state, and often in .such various 
proportions of combination to render it extremely diflicult to determine their true 
condilion. 

19.‘i0'. The compounds if organisuliun arc gelatine, albumen, fibrin, mucus, urcti, sugar, 
oils, and acids. 

19.37. llclntme ocems in nearly ,a pure state in the air-bags of difTcrent kinds of Ashes, as, for example, 
isinglass, which, il dissolved 111 hoi water and allowed to cool, forms lelly When a solution of tannin is 
droppixl into a solution id gcl.itii.e, a iiniiiii hikes ol.ice, and ,an insoluble piecipitatc of a whitish colour 
falls to the Ixittoin It is on the union of the tiniiiii ol thei k hark with the gelatine of the hides, th.st the 
proi.'ess of t.iimiog leather depends. (rcl.ituie exists in ahuiidanec in iliHbreiit jiarts of animals, ns bones, 
muscles, skin, lig.iinents, membr.mes,and blood It is obtained from these substances by lioihng them 
In warm water, rcinoviug the impurities, by sk'inmiiig, ns they rise to the surface, or by subsequent 
straining and clarifying It is then lioilcd to a proper consistence. It is the characteristic ingredient of 
the softest and mo.t flexible parts ol animal. 

1938. Oclalmc's (.Tlcnswelj/ nsed in the arts, under the names of glue and size, on account of its adhesive 
quality, and to give the requisite stiHlioss to certain articles of manufacture. In domestic economy, it is 
likewise employed iii the form of jelly, and in the formation of various kinds of soup What is tertnrd 
Portable Soap is merely jelly which has been dried, having been previously seasoned, according to the 
taste, with different spices. 

1939. Albumen, the wliite of an egg, exists in great ahiiiidance, both in a coagulated 
and liquid state, in the difibrciit parts of animals. Hair, nails, and horn are composed 
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of it. It appears likewise as a constituent of bone .and shell; and there arc few of 
the fluid or soft parts of animals in which it does not exist in al>und:incu. Wliat has 
hitlierto been termed the Hesin of Jiilc is, accortUng to Berzelius, analogous to albumen. 

19K). Albumen is cxteniivcli/ used in the arts When spread thin on any substance, it soon dric., and 
forms a coating of varnish. Its adhesive power is likewise considerable. When rubbed on leatlier, it 
increases its suppleness. lint its chief use i.Tin cl.srirvnig Illinois. For this piir|in.se, any substance 
abounding in albumen, as the white of eggs, or the serum o( blood, is mixed with (he luiuid, and the 
whole heated to near the boding point The albumen coagulates, and liilK to the bottom, carrying along 
with it the impurities which weie susiieiided m the fluid, and which rendeicd it muddy. If the liquor 
contains alcohol, the application of heat is unnecessary. 

1941. Fibrin exists in the blood, and was formerly called tlic fibrous part of the 
blood. It likewise e.vists in all imiseles, forming the i- . ntial part, or basi.s, of these 
organs. It exhibits many remarkable varieties, as it appears in tile flesli of quadrupeds, 
birds, and flslies; but has not hitherto been turned to any paiticular u.se. 

1942. Estractine exists in the inuseles of animals, in the blood, and in the brain. It 
communicates the pcculiai' flavour of meat lo soups. In the opinion of I^iurcroy, the 
brown crust of roasted meat consists of it. 

194.'!. 'J'he soft parts of aniniah are conslilvted of these four suhstancesy which also enter 
into the composition of Ihc hard parts and of tlie fluids. 'I'licy are re.adily distinguishable 
from one another. Extractive alone is soluble in alcohol; gelatine is insoluble in cold, 
but soluble in hot, water ; aMminen is soluble in cold, and insoluble in hot, water; the 
fibrin is equally insoluble in hot and cold water, 'i'hey are variously mixed or united; 
and as they consist of some elementary principles, chiefly carbon, hydrogen, oxygen, and 
azote, it is probable that they me in many cases changed, the one into the other, by flic 
living principle ; a tiansmutation wbieli the chemist has succeeded in accomplishing, .and 
which may soon be of advantage in the arts. The proi»ortion of caibon appears to be 
least in gcl.atino and greatest in fibrin. 

1914. Mucus occurs in a liquid slate in the aiiimal economy, .as a pioteetiiig covering 
to diflerent organs. It necessarily differs in its qualities, according to the purposes it is 
deslined to serve. In the nose, it defends the organ of smell from the drying influeiiee of 
the air ; in the hlatldor, it protects the interior from the contact of the acid of the urine ; 
while it preserves the gall-bladder from the .action of alkaline bile. It does not contain 
any suspended particles like the blood, but is lioiiiogencous. (/)r. Youii", Mnnals of Phil., 
vol. ii. p. 117.) Wien inspissated, it constitutes, in the opinion of some, tlie basis of the 
epidermis, horns, nails, and feathois. But the difliculty of'oblainingit in a pure state, and 
tlie discordant rh.iiaeters assigned to it by diH'ereut chemists, prevent ns from reposing 
confidence in the accuracy of flic analysis of those substances, of which it is considered 
as forming an essential ingredient. 

1915. Urea is a substance obtained by evaporation and trituration from the urine of 
tlie Alammalia when in a state of health. In the human subject it is less abundant 
after a meal, and nearly disajipears in the disease called diabetes, and in all'ections of 
tlie liver. 

1946. Suaar exists in coiisiilcrablc abundance in milk, and in the urine of persons 
labouring under diabetes. In the latter fluid, it is to be eonsidered as a morbid secretion 
of the kidneys, oernpying the natural situation of the urea. In milk, however, it exists 
as a constituent principle, and may readily be obtained by the following process : evapo¬ 
rate fresh whey to the consisteiiee of honey, dissolve it in water, elarily with the whites of 
eggs, and again evaponitc to the consistence of syrup. On cooling, white cubical crystals 
will bo obtained, but less sweet than vegetable sugar. 

1947. Oils vary greatly as to colour, consistence, smell, and otlier characters. They 
possess, however, in common, the properties of the fixed oils, in being liquid, either 
naturally or wlien exjioscd to a gentle heat, insoluble in water and alcohol, leaving a 
greasy stain upon paper, and being liighly combustible. Tlicy are distinguished as 
spermaceti, ambergris, f.it, and common oils. 

1948. Spermarcli constitutes the principal part of the brain of the whale, and is freed from the oil w j'icj' 
accompanies it by dramiiig and sipieozinp, and aiterwards by the cmpJo>Tncn^f an alkaline lie, x^hich 
Siiponifics the reinainiler. It is then washed in water, cut into tliiii pieces with a wooden knife, and 
exposed to the dir to (try. It is used in raeilicinc iind ran(llcTn.ikinB 

1040 Amberpris is found in tin* intestines of the spermaceti whale, and in those only which are in a 
aickly state It appears to be the excrement, altered by a long leteiltion in the intestines, and llierclore 
scarcely merits a place among Ihc natural ingredients of the animal sjstem. Upon being voided by the 
animal, it floats on the surface of the sea, and has been found in various quarters of the globe. It usually 
has the beaks ofciitlle.fisli adhering to it It is employed in small quantities by druggists and perfumers. 

ItWO Vat consists of two substances, suet and oil. It is usually purified by se|iarating the vessels and 
meiTibrancs which adlicie to it, by repeatedly washing with cold water, and afterwards melting it, along 
with boiling water. . , , . , n ■ 

19’>1. Tatlnie is the fat of ruminating animals, and is hard and brittle; while the fat of the hog, railed 
lard, is soft and semifluid. Its uses, as an article ot focxl, in the making of candles, hard so.qi, and oint. 
menu, ami to diminish friction, are well knowp . u ... .• r 

The properties r/f oils depend iif a great degree on the mode of preparation, with the exception ot 
the odour, which arises from the kind of aiiim.rl from which the oil tms been derived. Spermaceti o'l is 
coDsidcrcd as the thinnest ol the annual oils, and the fittest for burniiig in lumps. It is obtained Irom the 
spermaceti, by draining and pressure. 'Train oil is procured by melting the blubber, or external layer of 
fat, found underneath the skin of ditibrent kinds of whales and seals. From the process employed, it 
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rontaini, besides the nil, gcintiiie, albumen, and other animal matters, which render it tbiek, dark- 
culourcd, and disposed to become rancid. F/sh od is sometimes extracted from the entire (isli (ns tlie 
sprat, pilchard, and herntif', wlieii tliey oceur in too great (piantities to be saltedl, by boiling in water, 
and skinimiiig oil' the oil, as it appears on the surfaee In giiicrel, however, tlie oil is obtained from tile 
livers ofllsh, in which it is lodged in cells. 

1953. Tlie acids found in animals consist of various proportions of carbon, hydrogen, 
oxygen, and azote. Sonic of them arc peculiar to the animal kingdom, and others exist 
in equal abundance in plants. 

I'tst The w ic or Id/iic acid abounds in urine, and appears to be a production of the kidneys. The larlic 
acid IS comiiioii in tlie aiiimal fliiids Tlie aiiinio/ic acid has been found in the uterus of a cow The 
/oriiiic acid is ]irucuicd by distilling .tuts 'J'lie bcnzuic, oxalic, acetic, and malic acids arc common both 
to plants and animals, but seldom cM-eur in the latter 

19.')5. These elements, by combining in dilferent proportions, exhibit a great variety 
of separate substances. 'I'he earthy salts are likewise abundant; and when they occur in 
a separate state, they strengthen the albimiiiious framework, .ind form the skeleton, giving 
stability to the body, and acting as levers to the muscles. The alkaline salts occur in the 
greatest abund.mce in the secreted huids. 

1956. ’D.IQ Jluith consist of those juices which are obtained from our food .and drink, 
such as the chyle, and are termed crude of the hlood, or prepared from the crude fluids, .and 
destined to communicate to every jiart of the body the nourisliment which it re<]uires ; 
anil of those iluids which arc separated from the hlood, in the cour.se of circulation, such 
as the bile, and termed secreted fluids. These are all coiifa'...ed in appropriate vessels, 
and are subject to iiiolion and change. 

1957. The solids are derived fiom the fluids, and are usually divided i''‘o the soft and 
bard. The soft .solids consist cliieflj' of «hat is termed .animal matter, of Cumbiiialioiis 
of caibon, hydiogen, oxygen, and a/olo. 'I'lioy consist of (ibres, which .arc iisu.ally 
grouped into faggots; of plates, wliich, crossing one .another in various directions, give 
rise to cellular structure, or of a uniform pulpy mass. 

in.jS The fibrous texture may lie obscrvoil in all tlm mmsclcs, tendons, ami ligaments, and in the bones 
of runny .iinmnls, cspeeially before birth Thu.se lilires, liowever minutely divided, lio not appear to be 
hollow, like those ol the v ugetable kingdom 

lOj'l. The nUnlar teiture i» uiiivurs.ill 5 distributed in the form of memlir.ancs, winch invest every 
org.ni, file bundles of lilire-s in uvuiy muscle, .iiid, by tormiiig tubes with tlie addition ot tlio filirous 
texture, constitute the eontniinng vessels 'I'lie sulistance given Ibiin to .ill the dillcient ixtrts, .iiid m 
that paiticiilar (initioti nhii li is fir.st toriiied, and which constitutes the fniiiie on and within wIik Ii the 
other m.iteri.ils ol the sy.'-lein are dejsisited It ru.idily cvimimIs by tbe imre.ise of its contents, and, 
with ci’iii.al ease, coiiti.uts, when the distundiiig t.iusc is'reiiioved 

Ukk) The patju/ /extuie is (oiitiiied to the br.un amt nerves, the liver, Uidneyii, and other secreting 
organs ot the system Its eoniposilioii appears to tlie t'ye lioniogenous, and lU iuriii is regulated liy its 
cellular envelope • 

l<i|il These sojt sotids .sluiie are capable of possessing the faeulty of sensation By their aid, the nervous 
energy is exerted on tlie different parts ol tlie body , and, tliioiigh them, tlie nniircssions of external nhycets 
are leceived 

liihl.' The /laid solids consist either of c.irtil.ige, wliieh resemlites, in its rpialities, co.sgiilated albumen; 
or lit tione, formed by various coiiibinntioiis ol earthy s.ilts They aio destitute ol sciisalion, and are 
chiefly cniplovtsl in defending the system Irom injury, giving it the requisite stability, and assisting the 
muscles in the execution ot their movements 

19(1.3 The prujioition betwien the solids and ftuids is not only remarkably ditlerciit in difl'erent siiecics, 
but in the same siiecics, in the various stages ul giuwtii. 


Chap. IV. 

Animal Physuilo^ythe Biftestive, Circulating, and Reproductive Functions of Animals. 
iiKC'T. I. OJ"the Digestive System. 

1964. The instinct animals for food presides over the organs of the stomacli. 
Hunger is felt when the stoinuch is empty; it is promoted by exercise, cold air ajiplied 
to the skin, and cold, acid, or astringent Iluids introdiiecd into the stomach. Inactivity, 
warm covering, tlie attention diverted, and warm iluids, have a tendency to allay tlie 
sensation. 

1965. Thirst is accompanied with a sensiition of ilryness in the mouth. This di'yness 
may he occ.isioned by excessive expeiuliture of th iluids, in consequence of the dryness 
or saltness of the food which Ims been swallowed ; or to their deficiency, from the state 
of the org.ins. 

1966. Roth hunger and thirst, besides being greatly influenced by habit, exhibit very 
remarkable [leculiarities, ticcording to the species and tribes of animals. 

1967. Those which live on the spoils of the animal kingdom are said to be carnivorous, 
when they feet! on flesh ; piscivorous, when they subsist on fislics; and insectivorous, 
when they prey on insects. Again, those animals which arc phytivorous, or subsist on 
tbe products of the vegetable kingdom, arc either granivorous and feed on seeds ; 
graminivorous, pasturing on grass; or herbivorous, browsing on twigs and shrubs. 
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19(58. Brsiiks thoae substances witch antmals make nse nf as food, trnfer is liinvin; eitiplmicd as drink, 
n-id as the vcliieic of nutritious iiialter. Salt is iiccessarilj mixed with the drink of the luhalntants of 
tlie ocean, and is relished by man .mii iii.iiiy other aiiiniaijt Other iii(>r(;aiiic siibstaiires are likewise 
Fiii|ilo\ed lor a variety ol purposes Many savages make use of ste.itite and ela> ahiiig willi their IikmI. 
'I'lie common earthworm swallows the soil, Irom whivli, in its passage through the intestines, it extracts 
Its nniirishinerit. 

ino!) In sonic cases, substances are swaltuti'tnifur other purjtoses than nourishment. Stones arc retained 
in the stomach of birds to assist in triturating the gram. The wolf is said to satisty Ins hunger by tilling 
Ins stomach with mud. 


SErr. II. Of the Circulating System, 

1970. The food being reduced to a jivltaceous mass, and mixed with a variety of secreted 
fluids, by means of the digestive organs, is in this st.nte denominated chyme. Tin's mix¬ 
ture exhibits a cheinieal constitution nearly ap^iroachiiig i..it of blood, into which it is 
destined to he converted, by the separation of the tiseless fiom the useful part. This is 
ellected by certain vessels called l.udeals, which absorh the nutiitious pari tif the chyme, 
and convey it to a paiticidar rocejitacle. .■'nother set of ahsorhents, the lymphatics, 
• take up all the substances which have been ejected fioni tlie ciiculation, and wliicli arc 
no longer necessary in the particular organs, and communicate their contents to the store 
already provided by the lacteals. 'Die veins receive the altered blood from the extreniilics 
of the arteries or the glands, in which they terminate, and jtrocecd with il towards tlie 
lungs, to he .again aerated. In their progress they obtain the collected fluid of the other 
absorbents, and, in the lungs, again jirepaie the whole for (he use of the system. Thus, 
during the continnanee of life, the arteiies snpjily the mateiiids by which the svstein i.s 
invigoiated and enlarged, and oppose that tendency to decay, |)iodueed by the influence 
of external ohjccts. The process I’ontiimes dining the whole of life, new matter is d.aily 
added, while part of tlie old and tiseless is abstracted. 'I'lic addition is groatast in early 
life, the abstraction is greatest in old age. 

This eorihniicd tyslem of nddifiim anil siiblinrlimi lias h-d sfiino to (■oiiduile, that a rhangc in tl c 
corpore.il iilcunly ol the body takes pl.icc rcpcatrdly during tlio Loiiliiiiiaiicc' ot Iili', Ih.at none of tli.- 
p.crtii'lcs ot winch it rciiisii.ted in youth rcni.oii in it, coiiiiiosdion in old .sgp Some have considered the 
change ell'cctid every three, others every seven, yeais 'I'his o)iiiiioii, however, is rendered doiibtliil by 
many well known f.iets Letters marked on the skin liv a v.iriety ot sidist.mees frequently last (nr lile. 
There .ire some diseases, siu h as small-pnx .ind me.isics, ol w tilth the eonstitiitioii is milv once susceptible; 
but It IS observed to be liable to the .attack ol these diseases at every period ot human life 

Skct. III. Of the lieprodut tire Syitem if Animals. 

1972. Animnh are rrpioduccd i% consfi/uciirc if the fuiii turns <f ccrlaiii organ.s, with 
the exception of some of the very lowest in the scale. In those animals which possess 
peculiar organs for .tie preparation of the germ oi ovum, some are andiogynous (man- 
woman), and either li.ive the sevu.al tirgans incorpor.ited, and capable of geneialing 
willioiit assistance, or the sextial organs aio distinct, and the union of two inclividnals is 
necessary for iinpicgnation : others have the sexual org.ans separate, and on dillerent 
individuals. Tlie young of such animals aiu either noiiiislied at first by the store of 
food in the egg, or by tlio circulating juices of the mother. 'I'liose species in which the 
former anangcmeiit prevails aie termed ovipaious, while the term viviparous is restricted 
to the latter. 

19715. Jii all animals it is the business (f the fcm ale to 'prepare the oi’iiin or germ, and 
I'liiig it to matmily. ]<’or this purpose, tlie geim is produced in the ovaiiiim, faitlicr 
jieifected in the uterus or matrix, and finally expelled fioni the system through tin: 
vagina. Tlie oflice of the male is to impregnate the gcim by means of the spermatic 
fluid. 'J'liis fluid is secreded in the testicles, transinilted by the spermatic ducts, and 
finally conveyed by the external organ to its iiltini.vtc' destination. 

197-1. Among the viviparous animals, the leprcvdiictive org.ans jiresent many points of 
resemblance, and ai>pear to be constructcsl according to a cummon model, it is oflier- 
wise with the sexual organs of the ovipaious ttihes. These exhibit such rcniarkablo 
diH'crcnct’s ill form and structure that it is impossible to collect them into natural groups, 
or .assign to them characters which they have in comniun. 

1975. The manner in which the eggs of birds arc nnpregmUed by Ibe male has not been 
satisfactorily detenniiicd. "W'th the exception of the cicatricula, a female bird, in the absence 
of the male, can produce an egg. 'J'he conjunction of the sexes, however, is necess.iiy 
for the impregnation of the egg, and the cfl’ect is produced previous to the evclnsion. 

1.970'. Ill many hinds of JLshes and reptiles, the yolks, after being furnished with their 
glair, are ejected from the body of tbe female, and the imjiregnatiiig fluid from the male 
is afterwards poured over them. Imjircgnation can be efl’ected readily in such casev, by 
the artificial application of tltfc spermatic fluid. 

1977. Impregnation in insecti appeals to take place while the eggs jiass a rescivoir 
containing the sperm, situated near the Icnninatiou of the oviduct in the vulva. 

1978 The most simple mode gf hatching i.s r/R-eli'il by the sitiiiitinn in ivlm-li Hie eggs ate plaerd bv the 
mother, alter or during their cxchisioii. In tins inoilo a pl.arc is usu.illy selected where the eggs will be 
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ex|)osed to a suitalilc and iinirorm tpmppratnro, and nhcic a ronvenipnt supply of food may be easily 
obtained tor the young animals Sucli arrangements prevail in the insert tribe. 

197') In the irntnil motle, the mother, Rided in some rases by the sire, forms a nest, in which she 
deposits tier eggs, and, sitting upon tliem, aids their hatching by the heat of her body. Ilirds in general 
batch their young in this manner. 

I'lhl) In the third nuule, the eggs are retained in the uterus, without any connection, however, by 
circulating vessels, until the period when they are ready tA be hatched, when egg and young are expelled 
at the same time 'I'his takes |>)acp in some sharks and Molli'isra 'J'he animals which exercise this last 
kiiiil of incubation arc termed ovovis iiktroiis. In the /lilna p'lpa, the eggs arc deixisited in a bag on the 
back, where they are hatched, and where the young animals reside tor sonic time alter birth. Some 
animals, as the aphis, are ovijiarous at one season, and ovosiparnus at another 

I'Wl. The young, after being hatched, are, in many c.ises, iiidepciidcnt of their parent, and do not stand 
in need of aiiy a.ssistancc : they are born in the midst of iileiily, and have org.ins adapted to the supply oi 
their wants. Thus, many insects are hatched on, or within the very leaves which they are afterwards to 
devour In other cases, the young are able to follow their parents, and receive from them a supply ol 
appropriate food , or, if uinible to tollow, their ixirciits bung their food to the nests 

lllSil. The changes which the young oj ovipiiious aiimuils unde/go tn passing from infancy to maturity 
have long attracteil the notice ol the inquisitive ohservei. 'I'be egg of the frog is hatcheil in the water, 
and tile young animal spends in timt element a part of its youth While there it is furnished with a tail 
and external bronchi®, both of which are absorbed, and dis,ippear, when it becomes an inhabitant of the 
land The inf.incy of the buttertiy is S]ient in the caterpillar state, with organs of motion and mastication 
which are peculiar to that period. It is destined to endure a seiond h.itching, by bcconiiiig enveloped in a 
covering, and suHcring a traiisform-ition of parts previously to appearing in its st.itc of maturity 'J'hesc 
luetamorplioses of oviparous niiimals present an almost infinite variety of degrees of change, difrcring in 
character according to the tribes or gcner.i. 

I'lH.l In birds, it is well known that one sexual union suffices for the production of impiegn.itcd eggs 
during the period of laying Tins is a case somewh.it analogous to fl . se quadrupeds which proiUico 
several young at a birth with one impregnation, (littering however, in the cire'inistance that the eggs are 
not all produced .it the same time, allhoiigh they .iic afterwards hatched by the s..iiic incubation. In the 
Aphides, or plant-lice, as they arc called, one iiiipregii.ilion not only renders fertd the eggs of the 
individual, but the animals produced from these, and the eggs of those again, unto the niiit’i generation. 

1984. Amlrogt/nous animals are of two kinds ; those where inipreftnatioii takes place 
by the mutual application of the sexual organs of two individuals; and those where tlie 
hermaphroditism is conijilete. Tlie Molliisca exhibit examples of botli kinds. 

1985. GemmijxiroiiS animals are exemplified in the i/ydra or fresh-water polypus, and 
other zoopliytes. 

198G. Hybridous animals. In the accomplishment of the important pnrjiose of ge¬ 
neration, it is observed, that, in the season of desire, individuals of a particular species arc 
drawn together by mutual sympatliy, and excited to action by a common propensity. 
The produce of a eonjunction between individuals of tlie same species partakes of tlie 
characters common to the species, and exhiliits in due time tlio cliaraefeiistie marks of 
puberty and fertility. In a natuial state, the selective attiihnte of the procreative instinct 
unerringly guides the individuals of a species tovyards each other, and a preventive 
avetsion turns them with disgust fioni tliose of another kind. In a domesticated state, 
where numerous instincts are sup])ressed, and where others are fostered to excess, in¬ 
dividuals belonging to different species are sometimes known to lay aside their natural 
aversion, and to unite in the Inisiness of propagation. Instances of this kind occur 
among quadrupeds, birds, and fishes, among vivipaious and oviparous animals, where 
impregnation t.akcs place within, as well as when it is effected without, the body. The 
product of such an unnatural union is termed a hybridous animal. The following cir¬ 
cumstances appear to be connected witli hybridous productions: — 

IbHV The pan nts must belong to the same natural genus or family There arc no exceptions to this 
law Where the species ilitter greatly in manners aiui .structure, no cousfr.iiiifs or habits ol (lumei.ticatioii 
wilkforce the unnatural union. **'1 the other h.ind, sexual union sometinies takes pl.u e among indivi- 
diials ot nearly related speeies Thus, among quailnipeds, the mule i.s the |>rixhicc of the union of the 
horse and the ass 'I'he jnikall and the wolf both breed with the dog Among birds, tlie canary ,md 
goldlimh breed together, the Muscovy and eommon duck, and the pheasant and hen. Among fishes, 
the carp has been known to breed with the tench, the crusian, and even the trout {Ttal Tians, 1771, 
p .31« I 

piss The parents must he in a confined or domeshcated state In all tho.se hybridous productions w hieh 
have yet been obtained, there is no example of individuals of one species giving a sexual iireferciice to 
those of another. Among quadrupeds and lords, those individuals ot different species vvhirh have united, 
have been ronfined and excluded from all intereour^ with those of tlicir own kind In the case of 
hybridous fishes, the ponds in whirh they have been produced have been small and overstocked, and no 
natural projiortion obsrived between the males anil females of the difibrent kinds. As the impregnating 
fluid. 111 such situations, is spread over the eggs afti r exclusion, a portion of it belonging to one species 
may have come in contact with the unimprcgriated eggs of another siiecies, by the accidental movements 
of the water, and not in consequence of any unnatural effort. In all cases of this unnatural union among 
birds or quadrupeds, a considerable degree of aversion is always exhibited, a circumstance which never 
occurs among individuals ol the same specie.s 

1989. The ht/bridous products me barren. The peeuli-v (ireiimstanees which are required to bring 
about a sexual union between individuals of diHereiit spec ics suflicicntly account for the total absence of 
hybridous productions in a w ild state, anil, as if to prevent even itl a doinestJcatcil state the introduction 
and extension of spurious breeds, such hybridou.s .Tiiiinals, though in many rases disposed to sexual union, 
are incamible of breeding There arc, indeed, some statements which render it probable that hybrid 
animals nave procreated with perfect ones; at the same tune there are few which are above iiispicioii. 
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Chap. V. 

Animal Pathology ; or the DuruMon, Diseases, and Casualties of Animal Life. 

1OOO. Each species of animal is destined, in the absence of disease anil accidents, to 
enjoy existence during a parlii •■larperiod. In no species however, is lliis term absolutely 
limited, as we find some individuals outliving otheis, by a consideiable fraction of their 
whole lifetime. In order to find the ordinary duration of life of tiny species, therefore, 
we must t.'ike the average of the lives of a number of indi-'iduals, and rest satisfied with 
tlie approximation to tiuth which can thus be obUiincd. iliere is little resemblance in 
respect of longevity between the tlifferent classes, or even sjiecics, of animals. There is no 
peculiar structure, by which long-lived species may be dislinguished from those that .are 
shoil-lived. Many species w'hose structure i complicated live but fora few yciirs, as 
the rabbit; while some of the tcshiceous Mtilliisca, with more simple organisation, have 
a more extended existence. If longevity is not influenced by stiuctiiie, neither is it 
modified by the size of the species. While the horse, greatly larger than the dog, lives 
to twice its age, man enjoys an existence three times longer than the former. 

1991. 'I'he eircninstanies which regulate the term of existence in dill’erent species ex¬ 
hibit so many ])ccnli.iritics, corresponding to each, that it is diflicult to oiler any general 
observations on the subject. Health is jirocarious, an<l the oiigin of diseases generally 
involved in obscurity. 'I'he condition of the organs of lespiiation and digestion, 
however, iip[)ears so intimately connected with the coinfoitable continuance of life, and 
the attainment of old age, that existence may be said to depend on the due exercise of 
the functions which they perfoira. Whether animals have their blood aerated by means 
of lungs or gills, tliey rcquiie .'i legul.ir snp))ly of oxygen gas but as this gas is exten¬ 
sively consumed in the process of combustion, puticfaclion, vi-get.ition, and respiration, 
there is occasionally a deficiency in particular places for the snpjily of animal life. In 
geneial, wheic there is a deficiency of oxygen, time is aKo a ipiantify of caibonic .acid or 
caibinetted hydrogen present. 'I'hese g.ises not only injuie the system by occupying the 
pbwe of the oxygen which is required, but exercise on many species a deleteiions infiu- 
ence. To these circumstances may be icferiecl the difliculty of ]neseiving many fishes 
and aquatic Mollusca in gl.iss jars or small ponds ; as a gie.it deal of the oxygen in the air 
contained in the w.itcr is ncccssaiily consnined by llie germination and growth of the 
aquatic C'lyptog.'uma, and the respiiation of the infusory Aninialcul.i. Iti all cases, when 
the .air of the utnic)S|jherf, or that which the wafer contains, is inqnegiialed with noxious 
particles, many individuals of .t paiticailai species, living in the same district, snfler at 
the same time. The disease which is tJius at first endemic or local, may, by being con¬ 
tagious, extend its ravages to other districts. 

The cndcmtrnl amt cpvli’ninitl iltscasi's wliidi attack liorsi"i, shrep, .met cows, ubl.un m tins 
country the ii,uiic of mmi am, sometiints .iKo llwt of the disU'mpn The peiu r.il tirm, hoiviner, for tlie 
liestilrnti.il iliscMM's with wliicli these .iml utlier aiiiiii.ils .ire mlettnl, is i.pizbuty yepi, amongst, zoon, 
an ariiiiial) 

Itiyj. '/'tie tat'afiis which hare hern commuted anions the domesticated ainmnl\, at rarions times, m 
F.utopc, hy cpiimiiies, liave been tietaileil by a variety of aiilliois Horses, sheep, eow.s, swniie, policy, 
fish, have.ill been subject tosiieli attaiks; anil it has licijiu’iitly liappeneil, tli,it tlie can innstaiic es w”eh 
b,ive pi octnecvl liie cbse.cse ni one* sjieeies liavr likewise exeri ised .i snml.ir lufinenec* ovei others That 
these itiseasps arise from the ileraiiged iunitioiis ot the re.spiratoij organs, is lenilered piob.ihle by tlie 
eiri'iiiii.stanec that numerous individuals, and ev eii spis les, are aflected at the siime lime, and this oinmun 
IS streiigtliened, w’lieii tile r.ipidity with whieli ttiey spre.id is taken into ccinsi(ler.ation. 

ItOk Many diseases, which grc*.itly eoiitrihofe to shorten life*, take their rise Irom cireiimstanees con¬ 
nected with the organs of digestion Noxious luoil is frecjuetitly eoiisiimed l>y iiiist.ike. jiartic'ularly hy 
dc)me.stie,atcd animals When cows, winch have been coiilnu'd to the house during the winter se.ison, 
and teil with str.iw, arc turned out to the pastgres in the spring, they e.it indiscrimm.alely eic'iy plant 
presented to them, and frequently f.ill victims to tlic-ir impruilenee. tt is ctherwi-sc with anmiaks in a 
wild state, who.se instincts guard them from the eouimun noxious suhstanecs of their oriiinary situation. 
The shortening of life, iii consequence of the derangement ol the digestive org.iiis, is chiefly produced hy 
a scarcity of liiod. When the .supply is not sutlieicnt to noiirisli the body, illieeomes lean, the fat being 
ahsurhect to supply the defieieney ; feebleness is speedily exlubiteil, the cutaneous anil intestinal animals 
rapidly multiply, and, in ccinjunctiun, accelorale the ilowiltal of the system. 

1995. The power (ffasting, or of suiviving witliout food, possessed by sonic animals, 
it. astonisliingly grc.it. An eagle has been known to live five weeks without food; a 
badger a montli; a dog tliirty-six days ; a toad fourteen montlis, and a beetle three years. 
Utis power of outliving scarcity for a time, is of signal use to many animals, vihosc food 
cannot he readily obtained ; as is the case with beasts of prey and lap.acioiis biids. Bi.« 
tliis faculty docs not belong to such exclusively: wile! pigeons liave survived twelve 
days, an antelope twenty days, and a l.-iiul tortoise eighteen months. Such fasting, 
however, is detrimental to the system, and- can only* be consideiecl as one of those sin¬ 
gular resources which may lie employed in cases where, without it, life would speedily 
be exlingnislied. In sitii.atioiis wliere animals are depiivcd of their accustomed food, 
they frecpiently avoid the eflbcts of staivalion, hv devouring substances to which their 
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digeslivc organs are not adapted. Pigeons can bo brought to feed on flesh, and Jiawks 
on bread. SJiecp, wlieii accidentidly overwhelmed with snow, have been known to eat 
tlie wool utreach tjther’s b.icks, 

1996. jl'/if vniidtis Uiseasr^ to which animals arc subject tend greatly to shorten tlio 
perioil of their existence. AVith the methods oj^enre employed by dillereut .species wc 
are but little acquciinted. Few accurate observafions appear to have l)cen made on the 
subject. Uogs fjcquently elFect a cure of their sores by licking them. They eat grass 
to exciti. vomiting, nnd jtrobably to cleanse their intestines from obstructions or woiins, 
by its mechanical ellects. Many land animals promote their health by bathing, others 
by rolling theinsehes in the dust. liy the last operation, they probably get rid of the 
parasitical insects with which they are infested. 

1997. Rut iiiilr/ie/irlcntli/ of scarati/, or disease, comparatively few animals live to the 
onlinary term of natuial death. Tliere is a wasteful war every where raging in tlie 
animal kingdom. Tribe is divided against tribe, and species against species, and neu¬ 
trality is nowhere respectetl. Those which are preyed upon have eerUiin means which 
they employ to avoid the foe; but the rapacious are likewise qualified for tlie pursuit. 
The exercise of the I’celings of benevolence may induce us to confine our attention to 
the former, and adore that goodness wliii'h gives shelter to the defenceless, and pio- 
tection to tiic weak, while we may be disposed to turn precipitately from viewing the 
latter, lest wc discover nuuks of cruelty, vvheie we wished io I'oiitemplate notliing but 
kindness, lint we should recollect, that, to the lower animals, d‘....Utute iis they are of 
the means of attending to the aged or diseaseil, sudden death is a mercif'l substitute for 
the lingering loiturcs of stiuvation. 


Chap. VI. 

On the Distribution of Animals. 

1999. On a superficial view, vc^etiihles srcni more abundant than animals: so conlraiy, 
however, is this to fact, that the species of animals, when couqiared with those of pi.ints, 
may be considered in the proportion of 10 to 1. Hence it follows tliat botany, when 
compared with zoology, is a very limited study, jd.ints, when considered in relation 
to insects alone, beai no |)ioportiun in the number of the speiies. Tlie phaiieiogatnous 
plants of Erifain have been estimated in i-ound numbers at 1500, while the insects th.it 
have already been discovered in this countiy [and piobably many hundreds still lemain 
unknown) .iiiiount to 10,000, which is more than six insects to one jdant. It is there¬ 
fore obvious that the knowledge acquiied on the geogiaiihic<al distiibutioii of animals, in 
comparison with what is known of jilanis, is slight and uusatisf.ictory . it is likewise 
attended with diflicnlties inseparable fiom the natui'e trf beings so miiueious and diver- 
silled, and which will always lender it cornpaiatively imperfect. It laiely happens that 
a single specimen of a pl.int is found isol.ileil; the botanist can theicfoi'e inmiedi.ilely 
aiiive at ceitain conclusions . if he is in .a mountainous country, he is en.-ibled to tmee, 
w ilhont much dillicnlty, the lovvest and the highest clev.afion at which a paiticnl.ir species 
is 4kund ; and lire nature of the soil, which may be consideied the food of the plant, is at 
once known. Hut these advarit.iges do not attend the zoologist: his business is with 
beings perpetually moving upon the earth, or hid in the depths of oce.m, ptrrforrniirg 
numerous functions in secret; vvliile of the inaiine tribes he can never hope to be 
acquainted with more than a very insignilicant ])urtiun. The i’ollowiiig observations 
must therefore be considered as meiely an outline of those geiieml laws which seem to 
legulate the geography of animals. 

1999. The distribiilion if animals on the face of the globe must be considered under two 
heads, general and jiarticul.ir. I’lie lirst relates to families or groups inh.abiting par¬ 
ticular zoires, and to others by which they arc reprosgnted in another hemisphere. The 
second refers to the local ih'stribiition of the animals of any particular country, or to that 
of individual species. It is to the gencml distribution of groups, as a celebiated writer 
has well observed, that the philosophic zoolog' t should first direct bis attention, rather 
than to the locality of species. Ily studying nature in her higher groups, we discover 
that certain functions are develojied under dillereut fonns, and wc begin to discern 
something of the great ])lan of iirovidence in the cre<atIoii of animals, and nirive at 
general results, whiih must be for ever hid from those who limit their views to the 
habitations of species, or to the local distribution of animals^' 

2000. Animals, Idee plants, arc generally found to be dLslnbutcd in zones. Fabriciiis, 
in speaking of insects, divides the globe into eight climates, which he denominates the 
Tiidiaii, Egyptian, southern, Mediterranean, northern, oriental, occident.al, luul alpine. 
In the first he includes the tiopies; in the second, the northern region immediately 
adjacent; in the third, the soiitheiii; in the fourth, the countries bordciing on the Metli- 
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lorrancan Sea, including also Armenia and Media; in the fifth, tlie northern part of 
Kurope, interjacent lietween Lapland and I’aris; in the sixlh, the northern pait of Asia, 
wlierc the cold in winter is intense ; in the sevcntli. North America, Jajian, and China ; 
and in the eighth, all those mountains whose suirnnits are covered with eteinal snow. It 
is, however, easy to perceive, thsit this, plough a very ingenious, is a very artificial theory : 
the divisions are vague and arbitrary, and wc know that animals of one conntiy diller 
essentially from Uiose of another, although both may enjoy the same degree of tcmjiera- 
tiire. M. Latreille has therefore attemiited a more delinite theoiy. Ilis two jirimaiy 
divisions arc the arctic and antarctic climates, according to their situation above or below 
the equinoctial lino; and taking twelve ilogrees of latitude for each climate, he subdivides 
the whole into twelve. Beginning at N.L., he has seven arctic climates : viz. the 
polar, Mib|)olar, superior, intermediate, supratropical, tropi..d, and equatoiial: but his 
antarctic climates, as no land has been discovered below f)0‘^ S L,, amount only to tivi>, 
beginning with the equatorial, ami teiminutiiig with tlie superior. He proposes also a 
further division of subelimatcs, by means of certain meritUau lines ; separating thus the 
old world from the new, and suhdivitliiig the former into two gicat portions; an eastern, 
beginning with India; and a western, terminating with Persia. He proposes, further, 
that each climate should he considered as having 2d“ of longitude and 12® of latitude. 
This system certainly ajqiroxiinates more to what wc see in nature than tliat }iroposed 
by Fabritiiis ; yet Mr. Kirby observes with tiuth, ilial the division of the globe into 
climates by eijnivalent paralli'Is and meridians wears tlii' appearance of an artilicial and 
arbitrary system, rather than of one accoiding to nature. 

2001. Mr. Swaimon s th'it llir ^ca^rajjliic ila.lnbidion animalt is intimately 

connected with the limits of those grand and obvious sections into wInch the globe is 
divided; and that in proportion to the geographical jiroximity of one continent to 
another, so vvill be either the piojiortional identity or the analogy of tlieir resiicctive 
animals. He considers Kiiropc, Asia, and Africa as agreeing moie particnlaily in jios- 
sessiiig certain animals in coiimion, which seem excluded altogether from Ameiica and 
Australia; both of wln'th are not only isolated in situation, but their animals have a 
decidcrl ditlerence of form and habit IVoiii those of the tliiee continents of the old world. 
He consiilers that the animal geogiajiliy of Asia is connected vv ith that of Australia by the 
intervention of Borneo, New Guinea, and the neighbouring isles; while that of Ameiica 
unites with Kurope towards the polar regions. These five great types tir divisions will, 
of course, jireseiit ceil.iiii aflinities or analogies deiieiuleut upon other causes, at King 
fioiii temperature, food, and locality^. (^Strinnsoii t MSS.) 

2002. Vrrtrhrfitrd tiiiimali liurc a wiilrr mi/^c than invertebi.ited animals, llius resein- 
bling man, vvho is spre.nl over the whole e.irth . the dog and tlie crow are found wild in 
almost every climate; the swallow' traverses, in a few ilays, from the temperati* to the 
toriid zone; and imnioioiis other hiids .mnually iicrfonn long migiatioiis. Next to 
these, insects, above all the olhei Tiiveitehritl.-e, enjoy the widest range; the house fly of 
Aim-iica and of Kurojie aie pieciselv the same ; and Mr. Swaiiison lias ohscivedin Brazil 
vast Hocks of biittcitlies, wliii b amiually migiute fiom the interior lowartls the coast. 

200:1 ainiiKils hme, in ^iciicrn/, a ividrr rnn i;r lluni t/insc sincllij (ci irslital. 

This may piob.ihly originate in their being nuiie independent of the clleets of tein- 
jieratiire. It is leinarkalile, that, with tlie exception of the crow and two or three others, 
tlie Lind hiids of Anieiic.i diH’er entiiely fioin those of Kiirope, yet that nearly all our 
aquatic species are found both in the new woild and in the soiilliein coasts of Aliica. 

2004. Buhordnude In the Jiiv geoani/ihic primps almtdjj noticed, Icnijicrnture iiiai/ he 
coniirlcred the jnincijkil repididor of the stnlion of nnniiuh; it lias likewise a rcinaikahle. 
iiillui-ncc on their clothing. Many qiiadi ujicds, inli.ibiting the colder legions, .ippear in 
their natural colours duiiiig sniniiier, hut hecome wliite in wintei. 'J'lie same eli.mge 
takes place in the plumage of seveial laiul hiids; but is not obseivable in insects, oi the 
otlier iuvertehrale groups. Temperature lias likewise a great influence on the size and 
colour of animals. 'I'hc* A’phinx tonvdlvuli of Kurope is found also in India, but of a 
much smaller si/.e .and more dislinefly coloured . this is usually the ellect of lieat upon 
animals whose chief range is in teuqieiate latitudes. On lliose whiih may be con¬ 
sidered iiitertropieal, a gre.itei degice of heat not only increases the brilliancy of tlieir 
Colours, but adds to theii size. Tlicrc are many biids and insects common both to 
ccntial Brazil and Cayenne; but from the greater heat of the latter country, the 
specimens are always larger and their plumage more beautiful. Teiiqierature likewise 
alK'cts the clothing of .'uiimals in respect botJi to quality and quantity. This is more par- 
ticiiluily observed in such dome.sticated animals as have been transplanted from their 
natural climates. The cov#ing of swiiio in vvaim countries consists of bristles of the 
same form and texture, thinly dispersed ; while the s,inie animals in cohlcr (.limates have 
an additional coating of line frizzled wool next the skin, over which the long lirisfly hairs 
projeit. This ditlerence is very reniarkahlo in the swine of northern Kurope and 
those of tropical America, tlie latter ajqiearing almost naked : it may be observed in a less 
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degree in those of the south of England and the north of Scotland. Similar appearances 
present themselves among the sheep of warm and cold countries : the fleece of those of 
England consists entirely of wool, while the sheep of Shetland and Iceland possess a 
fleece, containing, besides the wool, a number of long hairs, which give it an appearance 
of being very coarse. ^ 

2005. The particular or local distribution of animah is affected by various causes which 
have little influence on their geographic distribution. Thus the purely insectivorous 
birds of the family Sylvlada; feed on all kinds of small insects, without regard to any 
particular species; yet the Sylviadie of America and those of Europe are eacli 
characterised by a peculiarity of stnieturc which invariably designates the continent to 
which they belong. The wryneck is represented in America by the Oxyrhynchus cris- 
tatus Swains. {Zool. III. i. p. 149 .) ; yet neither of thc'se birds are found to inhabit all 
parts of their resjicctive continents : their range, on the contrary, is regulated by tem¬ 
perature, food, and other circumstances connected with local distribution. (Stcainson’s 
MSS.) 

2006. From temperature originate all the causes which affect local distribution, namely, 
food, situation, and migration. Were the climate of this rountry as unch.inging as that 
of Brazil, the insects which now have only a single brood in tlie year might then produce 
several, and the swallow would no longer be obliged to <juit us as now, for food in other 
climates, as soon as our insect season was at an end. r.jigratioii and torjn'ditv are 
equally the effect of temperature; the first dej^ends upon the effect which the eh.ingcs of 
the seasons produce in the abimd.incc or scarcitj of food, whetlier aiiin. I or vegetable; 
tltc latter is a state of inaction during which the necessity for daily nourishment is 
suspended. 

2(X)7. The migration of birds and of fsh is more extensive than that of quadnqicds. 
The birds of the Polar regions migrate to Rribiiii during severe winters; whde those of 
Africa come to us, in that se.asoii when the southern heats are most intense; but the same 
species which is migratory in one country is in some c.ises stationary in another. It is' 
Stated that the linnet is migratoiy in Greenland, hut that it is stationary in liriliiin. 

2008. The torpidifi/ or h/ybernalion of animals is evirlently designed to suspend the 
necessity of taking food during the winter; although in some tvises .a small stock of 
provisions is laid up, most prob.ibly to serve for noiiiishmcnt previously to entire tor|)idity 
taking place. Several ([uadnipeds are subject to tliis pailial suspension of life, as tlie 
donnouse, hedgehog, bat, marmot, &c. It is said that birds have sometimes been found 
in a similar state; but this is very ipieslioiiable. Among insects, on the contrary, 
torpidity is very common, and a l.irge projioition, when vmdergoing transformation, pass 
a considerable part of their lives in this state. 

2009. Situation has an extensire in/lucnrc on the local fh\lributi<)n if animals, although 
it has little on the gc-ograjihical distribution of groups. Air, earth, and water have their 
distinct inhabitants, ich are again restricted to ceitain situations in their respective 
elements. The higher regions of the air are ficquented by the eagle and falcon tribes; 
the middle by the air-feeding birds ; and the lower by insects which merely Jump, or just 
fly above the ground, 'fhe different situations on lantl, as mountains, ])l.iins, woods, 
marshes, and even sandy deserts, arc each peopled by distinct races of beings, whose 
subsistence is sought for and furnished in peculiar sjiots. Thus the range of any par¬ 
ticular species is seldom or never continuous, or uninterrupted to its confines; but is 
rather dependent upon local causes, quite unconnected witli geographic division. Water 
is either the total or the partial residence of animals imunner.ible; but here situation lua*. 
an equal influence; the deeps and the shallows of the ocean, its exposed or sheltered 
shores, its sandy, rocky, or muddy bottcims, are each tlie resort of difl'erent beings, 
widely distinct from those I'esiding in the streams, lakes, rivers, and estuaries of fresh 
waters. It is principally among insects that we find the perfect animal inhabiting a 
situation different from that which was essential to its existence in an imperfect state. 
The larva; of the M.-.y-fly, knowm to the vulgar by the name of case-worm (Tiiehoptcra: 
Kirby), and of all the LibCIlula; live enliicly in the water, preying upon other aqinatic 
insects; but as soon as the period of transformation arrives, they cr.iwl on the 
plants, just above the surface, and bursting the skin, become winged insects, which im¬ 
mediately commence an uninterrupted war upon fliers in their new element llie lai-va 
of the well known Ephemera is likewise aquatic, and sjiends nearly all its life in water; 
but the perfect insect is without jaws, mounts into the air, and seems born but to flutter 
and die. Many of the Coledptera pass (he first period of their existence entirely un¬ 
derground, others in the tiunks of trees; and others again in putrid substances; 
situations very different from those which they frequent when arrived at maturity. 
Lepidoptcrous insects, after emerging from the eggs, un Jergo three changes, all of which 
are in situations totally opposite. In tlie larva state they reach their full dimensions 
by feeding upon the leaves of vegetables; they next pass into pupae, and become torpid 
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either above or beneath the surface of the ground; from wliich tliey emerge, and again 
become inhabitants of earth and air as perfect winged insects, 

2010. The rapaciti/ of camivorovs animals has been considered by some writers to have 
had a considerable eflcct on tlie distribution and even on tlte extinction of oUiers; but no 
instance has yet been brought forwii^l in Mij)port of this argument, nor does liistory 
furnish us witli any proof of such liaving been the case. The fossil retunins of those 
stupendous carnivorous animals w'hich have been discovered of Lite years, and which 
existed in the antediluvian world, might have siiggested this idea as probable, and that 
the destruction among a host of smaller animals which would alone have s.atisficd tJic 
hunger of a brood of lizards (like the Plesiosaurus) forty feet long and six feet high, 
would soon have extirpated whole tribes; but it must not be ibrgotten that these gigantic 
animals belonged to a dilferent creation fioiii that which n-i.v covers tlie earth ; and that 
neither in Africa nor in India, where the jiresent races of carnivorous animals are most 
abundant, has any change or sensible diminution taken place in the proportion of Uiosc 
upon which they principally feed. 

2011. Man alone has exercised, in various waps, a poiverful iiijluence on animals, and on 
their distribution : these changes, however, are purely artificial; they have caused tlie 
total or partial extinction of some species, and the extension and domestication of others. 
Against many, hostile to liis interests, man carries on a war of extermination, which, as 
population sjircads, is at length effected in jiarticular countries. The wolf, once so 
abundant in llritain that their heads were receised as tribute by our Saxon kings, has for 
centuries been extirpated from our forests; and a progressive decrease is continually 
going on among the wild animals, not only of Kurope, hut of North Amciica. Others, 
inoUbnsive in their li.abits, but valued as food, have been driven from our island. 'I'he 
eyret and crane, as British birds, are no longer known; while the great bustard, which 
may Ik? called the ostrich of Euro])e, is now rarely seen ; and in all probability (unless 
its name should he inserted in the game laws), will he totally lost to us in a few years. 
In like manner tliat extraordinary bird the ilodo (vvliieh w'as the ostrich of Asia) has 
not been seen for more than a century, and maj' possibly be no longer in existence. 
The benefits that have resulted, on the other liand, from the extension and doujestication 
of useful animals are suflicienlly known. All the various breeds of our domestic cock 
liave originated from the forests of India, which have likewise fmnislied Luro)>c with 
Die pheasant and the peacock ; the pintado or gnine.i fowl is of Afiican origin ; the 
horse and domestic ox were unknown in the new world before its discovery by the 
S]xuiiards; ,‘ind the vast island of Australia has been supiili'ed w-itli all its domestic 
auiiuais fnmi Kurope. The tprkey is of American origin; and, although nearly 
ev tirict in its native forests, is domesticated all over the world. 'I'hcre arc doubtless many 
other animals th.at might be domc'-licated, eitlier for use or pleasure; but iu a country 
like this, so variable in its climate, and where laud is so valuable, it is much to he feaicd 
the necessary experiments will not he made. 

2012. The local dislnhuliuii of Tlritish animals, however interesting, is too confined a 
subject to lead to any general or important conclusions rcg.arding the geogiaphic dis¬ 
tribution of animals. It is, hovvevei, an ciwpiiiythat meiils attention; and although no 
one has yet e\]iressly wiitten upon the subject, (he obseivatioiis of ^V'lIite, Montague, and 
several others will furnish a great deal of v.iluahlc iiiCormatioii. In ariaugiug the 
Biitisli iaima, all such birds as liave Jieen seen apparently as vvaiiderers, and only at lung 
intervals of time, should be excluded, or at least distinctly notited as accidciitul visitors; 
but to introduce the pe.ieoek, the domestic cock, and the turkey, into a natuial history of 
British birds, as some have done, is a manifest absurdity; for upon this principle vve 
should include the canary, the gold and silver pheasant, and all other exotic birds which 
may Iiavc accidentally bred in our aviaries. 


Chap. VII. 

Of the Economical Uses cf Animals- 

2013. On the importance of animals in the arts, as labourers, and as furnishing food, 
clothing, medicine, and materials for various manufactures, it is needless to enlarge. 

2014. As labourers the quadrupeds alone arc employed; of these the most generally 
useful in this country are the horse, the ox, and the ass. The excellent carriage roads 
through most parts of Europe have superseded the necessity, in a great measure, of beasts 
of burden, although in the mountainous parts of Spain and Italy, and nearly tliroiighout 
the whole of Sicily, mules alone are employed to convey goods and produce. Such 
likewise is the case throughout Mexico and Brazil. The camel in Northern Africa, and 
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the elephant in Asia, are no less essential to internal commerce. In the south of Italy, 
and in tlic European settlements in Afiiea, the ox alone is used in drawing carts and 
waggons, and in all other agricultural operations. 

201.5. Ah articles </ /doiI man employs animals helonging to every class, from the 
quadruped to the zoophyte. In some coses he makes choice of a pait only of an animal, 
in other cases he devours the whole, lie kills and dresses some animals, while he 
swallows otliers in a live state. The taste of man exhihits still mure remaikable diller- 
enccs of a rational kind. 'I'he animals which are eagerly sought after by one tribe, are 
neglected or despised by another. Kvi-n tliose which are ])rize(l by the same tribe in one 
age, are rejectetl by their descetidants in another. Thus the seals and poritoises, which, 
a few centuries ago, were eaten in liritain, and were presented at the feasts of kings, are 
now rejected by the poorest of the people. 

TAose quadrttpeds and hii dn ir/iii'A Ji fd on /;> as s or gi am arc seller .illy preterred by man to those 
which subsist oil dcsli or h.di M\cii in the same .niiiu.il, the tk■^h is not .ihv lys ol tlir .s.nno colour .ind 
flavour, wlicn compelled to subsist on thireicnt kind>, ot food The feeding ol bl.u k c.illle with b.irlcy 
straw lias always the eflect ot givtiifr to tbeir (at a jellow < oloiir Ducks fed on Kr.iin b.ivc flcsli very 
clitTcreiit in flavnur from those wlmb (ceil on fish 'i'ho lurticular odour ot the t.il ol .some .1111111.113 seems 
to pass into the system iinehatiged, and, by its presenre, I nr ishes us witli an iiidieation ol the lood wliieh 
h.cs liecn used No aminals have yet been diseovei ed win c flesh is poisonous, although some lew .iiuoiig 
the fishes and the inollfisea are deleteiioiis to the liuin.m institution at parlieul.ii seasons 

2017. The me of shins, os articles of dress, is nearly coeval svith our race. With the 
progress of civilisation, the fur itself is used, or tiie feathers, .liter ii.iviiig been siibjeeted 
to a variety of tedious and frequently complicated pioccsses. IJespics the hair of quad¬ 
rupeds, and the feathers of birds, used as clothing, a v.irietj of iiroduci. of the animal 
kingdom, as bone, shells, pearls, .and coials, aie eiii|ilo\ed as ornanionls of dress, in all 
countries, however different in their degree of civilisation. 

2018. Aledieinc. The more eilieient piodncts of iho mineral kingdom luive in tlie 
progress of the medical .art in a great measure superseded the milder remedies furnislied 
by .animals and vegetables, 'riic blister-fly, lKiwe\ei, still remains willioiit a rival; and 
the leech is often resorted to, when the lancet can be of no av.iil. 

2019. The arts. The increase of the wants of livilised life calls for fresh everlions to 
supply tliem, and the animal kingdom still continues to furnish a copious source of 
materials for the arts. Each class iiresents its own peculi.ir olfeiiiig, and the stores 
which yet remain to be investigated appear inexhaustible. 


(’J1A1-. vni. 

Prineiples of iinjrroring the Domeslie Animals used m Agrieidliirc, 

2020. The animals in use in Ji-'disk. agnndtnie are few, and chielly the horse, ox, 
sheep, swine, goat, and domestic fowls. The lirst is used solely as a labouring aiiiiii.d, 
and the rest chiefly as furiiisliing footl. In applying the general principles of physiology 
to these animals with :i view to their impioveureiit for the use of man, we sluill consider 
in succession the principles of breeding, 1 earing, and feeding. 

Sect. I. Objects to he kept in View in the Improrement f Jtrecds. 

2021. The great vhjccl of the husbandman, in every c.ise, is to obt.iin tlie most v.ihiablo 
returns from his raw produce ; to prefer tli.it kind of live stock, and th.it bleed of any 
kind, which will pay him best for the food the amm.il consumes. Tlie value to which 
the animal itself may he ultimately biouglit, is quite a distinct and inferior consideration. 
(Gen. llcp, Scot., c. xiv.) 


--- -----Q ^ 

their owners. It is certain that animals, too la ge or too small, will alike .-qqiro.'icli to 
tliat profitalile size wliicli is best adapted to their pastures ; but the large animal becomes 
unhealtliy, and degenerates in form, and in all its valuable pro[)ertles ; wliereas the small 
one, while it tuereases in size, improves in every respect. (Gen. Itep. Scot., c. xiv.) 

Sjcct. If. Of the Means of im^moving the. Breed of Animals. 

2023. By imjrrope merit of a breed is to be understood the producing such an alteration 
in shape or description, as shall render (he animal belter fitted for the labours he has to 
perform ; better fitted for beroniing fat; or for producing milk, wool, eggs, feathers, or 
partiei-.I.ar qualities of these. The fundamental principle of this amelioration is tlie pro- 
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ppr selection of parents. Tlirce theories have obtained notice on tliis stibject; the first 
in favour of breeding from individuals of tlic same parentage, called the in-and-in sj'Mem : 
the second in favour of breeding from individuals of two different offsprings or varieties, 
called (he system of cross breeding; and the third in favour of breeding from animals of 
the same variety, but of diflereiit paregtage, which may be called breeding in the line, or 
in (he same race. As is usual in such cases, none of these theories is exclusively cor¬ 
rect, at least as far as respects agricidtural improvement; for, as it will afterwards appear, 
the principles «)n which a selection for breeding so as to improve tlie carcass of the animal 
depends, will lead occasionally to eidier mode. Breeding in the same tine, however, is 
tlie system at present adopted by what are considered the best breeders. 

20U4. 'J'hi; she, form, and general imiperties of tlie inferior animals in a state of nature 
may he always traced to the iniliience of soil and climate. Abundance of food, though 
of a coarse quality, will iircaluce an enlargement of size in .111 auirnal which has been 
compelled to travel much for a scanty supply. Early maturity is also promoted by the 
same abundance ; and if the food is of a better quality, and obhuned witliuut fatigue, a 
tendency to fatten at an eaily age will be gradually superinduced, and combined with a 
tameness and docility of temjier, a general improvement of fonn, and a diminished 
))iopoition of ofl’al; but at the same time such animals will not be capable of endiiiing 
the fatigue and privations to which the less fortunate natives of the mountains of Scot¬ 
land and Wales aic habituated from tbeir earliest age. 

2fVi.T. Jfardiness of coHstilulion is one of tlie most desirable properties of live stuck, for 
districts producing only a very scanty supidy of food for wdntcr. 

S 02 (i A banni iiinl nioinihnnon’ mifarc ami rigorovs climate not only proliiliit any consiiloralilc 
iinj>rovrmciit iii (lie (|iiujitity ami (jiialitv ot its prmliice, lint at the same time ]>rcs( ribe to the liiisliaiidinaii 
the kind ot stui k wliu I) he iniist employ for consumiiii; that prmlui e. llis (aftle ami sheei> must he in a 
{ireal measure (he ere itures ot his own inoimtaiiis .1101 of his own rinnate lie 1 aiinot avail himsell nf the 
siieiitihe piiiieiples which have so eiiiiiieiilly improved the live'stock ot rich pastures 'file most estc'cmed 
breeds of Kiijtland, instead ot returiiiiiK a (treater <|nantit} of meat lor their ioi»l, could not subsist at all 
11)1011 the mountains ol the north The hist ohjeit ol the Highland larmer is to si-leet aiinnals that will 
live and tliiive ii|ioii his p.istiires. Of two bleeds nearly eijiially harily, lie will no doubt prefer the eattlc 
th.it will oivc the most valu.ible carcass, and the shee|i tliat will return the most money in wool and 
carcass tic lias seldom any eoiisiileralile extent ol land whieli would fatten any tireed ; and, it he hart, 
theic IS no inaiket lor it within his real'll With Ins hvc stoik, as with Ins rro|>s, he must he determiiii'il 
li> his situation , ami lie woiilrt jiiilKe very ill, if he shonirt 1 ly .aside his oals and big tnative barley) tor 
the more valiialilo hut preeaiioiis (io|isol wheat and barley 

2027. liarh/ 'muliiiili/ is a most valuable property in all sorts of live stock. Willi 
icgard to those aiiim.ils which arc fed for llioir carcasses, it is of peculiar importance that 
tlicy should become fat at au carl^ age, because they not only sooner return the price of 
their food with the profits of tbc feeder, hut in general also a greater value for their 
consumption than slow-feeding .mimals. A piopensity to fatten at au early age is a sure 
proof tlhit au animal will fatten siieedily at any after period of its life. 

2028. 7'amctiess and iloiilitj/ of temp'r are desirable jnojieities in most of the domesti¬ 
cated .animals. These aie also in some degree ineompatihic with tlie cliaiacter of the 
live stock of inuiintainuus districts, merely because they are necessarily subjected to a 
very slight degiec of ilomcsficatioii, and must search for (heir food over a great extent of 
country. When they are reaied in more favourable situations, plentifully supplied with 
food, and more frequently under tlie superintendence of man, tlieir native wildness is in 
a great measure subdued. The same treatment which induces early inaturiiy will 
gradually effect this change. 

202y. The imahly rf the Jlesh, the proportion ivhieh the fine and coarse parts bear In each 
other, and the vvighl of both to that of the o(fah constitute the coinpiir.itive value of two 
animals of ctpial weight, destined to he (ho food of man. The first of these properties 
seems to he determined by the bleed and food ; the second by the form and propoitions 
of the animal; and the third by .ill these and its degicc of fatness. The iicsh of well- 
formed small aniinaU, both of cattle and sbeej), is well known to be finer grained, of a 
better flavour, more inteimixed witb fat, and to afford a licber gravy than tlmt of large 
animals, and it brings a liigher price* accordingly in all tlie iiriucipal iiiiu-kets of the 
island. 

20.80. The desirable jtrojieilies of animals arc diflerent, according to the purposes to 
which they arc applied, 'i'he jirincipal productions of live stock are moat, milk, labour, 
and wool. A breed of cattle equally well a(la[>tcd to tlie biitcbor, the dairy-maid, and 
the plough or cart, is nowhere to be found. So far as experience enables us to judge, 
these jirojicrlies a 2 )]>ear to be inconsistent with one another, and to belong to animals of 
dillerent forms and jiroportions It must lie evident, that a description of a well formed 
animal for fattening will not apply to any of the diflerent varieties of horses. And with 
regard to slieep, there is reason to suspect that very line wool cannot he proiluced by 
such as Iiavc the greatest propci^sily to fatten, and will return the most moat for the food 
they consume. 

2081. The chiif object of most breeders rf cattle and sheep is their catcass. If a demand 
for dairy produce, for the labour of oxen, or for flue wool, should hereafter make it hU 
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interest to give a preference to any of these commodities, the form and proportions wliicli 
he studies to obtain, with a view to tJic greatest produce of animal food, may probably 
require to be somewhat varied. In the mean time, it is only necessary in this phice to 
notice tlic shapes whicit indicate a propensity to fatten in the shortest time, and with tlie 
least consumption of food, and to lay the fat on tljp most valuable parts of the carcass. 

S()3‘.’. The head should be tine, rlean, and small 

£033. The collar fUll at the lirL'.ist and shoulders, and tapering gradually to where the neck and head 
join. 

£034. The breast broad, and well advanced before the legs. 

203.1. The shoulileis widu and full, joining to the collar forward, and the chine backward, so as to leave 
no hollow in either pl.ice 

2U.'lfi The bach, from the shoulders to the tail, broad, flat, and nearly level. 

20.17. The ekest full and deep; the ribs rising from the b.tck in a circular form 

2(1311 The bteadlh <tf the baik, and cticularjorm of a deep chest, are always coiisidcreil as essential 
requisites. A fl.it-ribbe(l chest, however deep, and large bones, are iiiv.iriabiy marks of a slow.fceditig 
animal 

2039, Tiy a slijiht touch of the fingers, a good judge of cattle knows immediately whether 
an animal will readily make fat or not, and in which part it will be the fattest. The 
sensation is dill’erent from that of softness, being mellow and kindly. This skill, how¬ 
ever, is only to be acquired by practice, and the feeling can sc.ircely be expressed in 
words. There are several other indications of a iiroiiensity to i'atteii, which, though 
perhaps not strictly essential, are yet very generally found to sccoinpaiiy it ; such a.s thin 
ears, hides, and pelfs, and small, fine, and straight bones in the legs. Homs are to be 
chietly regarded as a criterion for distinguisliing one bleed from another. A variety of 
minor circumstances .are attended to by skilful breeders, in selecting aiiiiu.’K for propa- 
g.iting, to which an unexperienced spectator would attach no iinportancc whatever, 

20‘10. A breed tnng be said to be inijmvcil, when soiiu' desiiahle properly, which it did 
not possess before, has been imparted to it, and alvo when its defects have been removed 
or diminished, and its Vcduable properties enhanced. Iinproveiiient, in its nioic extensive 
application to the live stock ol’a country, may also he s.iid to he ellected, when, by a total 
or partial change of live stock, the value of the natuial piodiice of the soil is augmented, 
and a gicater quantity of human food anil otlier desir.vble commodities obtained from it. 
Whatever may be the merit of that skilful management wliicli is iiecc.isary to the form¬ 
ation of a valuable breed, a considerable degree of the same kind of merit may be justly 
claimed by those, who have introduced and established it in situations where its 
advantages had never been contcunjiliited, and in which, indeed, the obstacles to its 
success might have appeared almost insunnonntahle. Tlic whole of the preceding ]iart 
of this section is taken from the Genertd lieporl of Scotland, and is understood to contain 
the sentiments of the best breeders of that comiiiy. 

2041. Tli.it the breed ef animals is xmprovid In/ Ihc largest males is a very general 
opinion ; hut lliis opinion, accoiding to some, is llie reverse of tlie truth, and has done 
considerable mischief. The great object of breeding, hy whatever mode, is the iniiirove- 
inent of fonn ; and experience has pioved that this has only been produced in an einiiieiit 
degree in those instances in wliich the females were l.irgcr than in the lisiial proiiortion 
of females to males ; and that it has generally failed wheie the m.ales were disproportion- 
ably large. [Cvllefs Introduction.) The following epitome of the science of breeding 
is by the late eminent surgeon. Homy Giine, who practised it extensively on his own 
fanii at Southgate. We present it chiellj' because it is the w ork of an eminent and very 
scientiiic man, and because it is almost the only systematic view of the subject produced 
by a man of science. It is pioper at tlie same time to state that though it is .approved 
and defended by Dr. Coventry at Edinburgh (Ttenuirks on Live Stock. I’amph. 8vo. 
1806.), it has been, and wc believe is now, di-.approvc(l of by some eminent practical 
breeders. (i<arm. Mag< vol. \iii. p, 5.) Mr. (Mine’s system, however, is translated into 
most of the continental languages, and has lately been illustrated by M. de Dombasle 
in France, and M. llazzi in Ravaria, and others. 

2042. The ext. rnal form of domestic animals has been much studied, and the pro¬ 
portions are well ascertained. But the external form is an indication only of internal 
structure. The principles of improving it must, thCiCfore, be founded on a knowledge 
of the structure and use of intcrn.il parts. 

2043. T’Af.iangi are of the first iinportaiice It is on heir size .mil souikIiicss that the strength ami 
he.ilth of animals prinnpally dcpcnil The power of conveiting food into nourishment is in proportion to 
their size. An anim.il with large lungs is rapablc of converting a given quantity of food into mure 
nourishiiicnt than one with sinallei lungs; and tliurefore has a greater aptitude to fatten. 

2044 The chest, according to its external form and size, indicates the size of the lungs. The form of 
the chest should approacli to the flgiiro of a cone, having its apex situated between the shoulders, and its 
base towards tlic Inins. Its capacity depends on its form more llian on the extent of its cireuinlereiicc; 
for where the girth is equal in two animals, one may have much larger lungs than the other. A circle 
contains more than .in ellipsis of equal circumference; and in ]iro|)orti(>n as the ellipsis deviates from tlie 
circle, it contains less A deep chest, therefore, is not capacious unless it is proportionably broad. 

2(>4a. The peims Is the cavity formed liy the junction of tlic liaunch bones with tlic hone of tlic rump. 

It is essential that thw cavity should be large iii tlio female, that she may lie enabled to bring forth tier 
young witli less difHcnUy. When this cavity is small, the Iite ol the ini>th(‘r and her uffspring is eiidan- 
gereA The size of the pelvis is chiefly indicated by tlie width of the hips, and the breadth of the waist. 



Book IT. IMPROVING THE BREED OF ANIMALS. 303 

w]iich is the space between the thi|ha. The breadth of the loina ia always in proportion to that of the 
chest and pelvis. 

Sdtti. Tnt' head should be small, by which the birth is facilitated Its smallness affurda other advaiitapcs, 
and generally iiidieates (hat the animal i.s ot ii good breed Horns are useless to domestic animals, and 
they arc often a cause of accidents It is not ditliciilt to breed iinimals without tliem. The breeders of 
horned cattle and horned shrap sustain a ln.ss more extensive than they may conceive; for it is nut the 
horns alone, but also much bone in the skulls of such animals to support their horns, for which tliebiitclii 
pays nothing; and bchulcs this, there is an adAtional quantity of ligament and muscle in the neck, whif._ 
IS of small value The skull of a ram, with its horns, weighed live times more than a skull which was 
lioniless Both these skulls were taken ftoin sheep of the same age, each being four years old. The great 
diltbrcncc in weight (le|icnilod chieHy oc the horns, for the lower jaws were nearly cigual; one weighing 
seven ounces, and the other six oinKcs and throe quarters, which proves that the hatiiral size of the head 
was the same iii both, inde)iendent of the horns and the thickness ot bone which snpgiorts them In 
horned animals the skull is extremely thiek In a hornless animal it is much thinner, csgiecially in that 
giart where the horns usu.ally grow To those who have reflected on the subject, it may appear of little 
consequence whether shceji and cattle have horns ; but on a iiioderatr ilculution it will lie found, that 
the loss in tanning stock, and also in the djininiilinn of animal food, i» very considerable, from the |/ro- 
duilions of horns and their a|)pendagcs. A mode of breeding which would girevcnt the production of 
these, would affiird a ccinsidcr<ible prolit in an increase ot meat, wool, and other va1u.ible (larts. 

t!047. The leofith qf the neck should be pioportioiicsl to the height of the animal, that it may collect its 
food with ease 

2II4H The muscles, and the tendons which are their apgiciidagcs, should be large; by which an animal 
is enabled to travel with greater facility. 

ail'I. The Imaes, when large, arc commonly considertsi an indication of strength j hut strength docs not 
dr)iend on the size of the bones, liuton that of the muscles >fa?iy animals with large bones are weak, 
their muscles being sin.ill Animals which have been iiiipcrfectly nourished during growth haie their 
bones dis]irojiortioiiiitcly large If sui h dcfii lency of nourishment onginateil from a constitutional ilefivt, 
which IS the most frequent cause, they remain weak during life. I.aigc bones, therelore, generally mill, 
cate an iinperlectinn in the oigaiis ol nutrition. 

2050. To obtain the most tniproveitJin'hi, continues Mr. Cline, the two modes of Ijieeding 
described as: the in-anil in ami crossing inodes have been practised. The first inode may 
he the belter piactico, when a particular variety apjiioaelies perfection in form j especially 
for those will) may not he acquainted with tlic principles on wjiicli imiuovenient depends. 
When the male is much laiger than the female, the oHspring is generally of an imperfect 
form. If the fem.de he proportionately larger than the male, tlic offspring is of an im¬ 
proved form. I'or instance, if a well-formed large ram he put to evves piojioilionately 
smaller, the lambs will not he so well shaped as their parents; hut if a small ram be put 
to larger ewes, the lambs will he of .an imjiioved tbrm. The proper method of improving 
the form of animals consists in selecting a well-formed female, proportionately larger 
than the male. The imiirovement depends on this jirincijile, (hat the power of the female 
to supply her ofl’spiing with nomishnient is in proportion to her size, and to the power 
of noiiiishiiig herself from the excellence of her constitution. 'J'he size of the fietus is 
generally in proportion to tli.it of the male parent; and, iherefore, when the female parent 
is dispropoition.alely small, the quantity of nourishment is deficient, and her olfspring h.as 
all the disproportions of a sf.irveling. But when the female, from her size and good con¬ 
stitution, is more than .adeqii.ile to the nourishment of a fietiis of a smaller male than herself, 
the grovvih must he iiroportionaiely greater. T’he larger female lia, also a larger qiiauUty 
of milk, and her ollsprlng is more abundantly siqipliod with nourishment after birth. 

S.<))1. Abunilant mmii^hmcnl m neicss.ny tn jirodiice the most jieifcit foiincil .iniin.il, from the earliest 
I'enoil ol Its existhnce until its giowth is conqiletc A.s .ilriMily observed, the [lOwer to jireiurc the 
greatest qu.intily ol nourislimeiit Iriiin a given quantity ot lood, depends priiiii|>ally on the nnignitudo of 
the lungs, to wineli the oigaiis of digestion .ire sulisen lent To obtain animals with huge lungs, i rossmg 
is the most ex)ieditioiis nu’lhod , beeatise well-tormed lemales maybe selected from a variety of laige 
size to be put to a well tornied ni.de ot a variety that is rather smaller By sueh a mode ot cross ig, the 
lungs and heart beumie i>io|Hntum.itely largei, in conseqiieiiee of a pe< uliarity m the eircuhitni'i ol the 
lo'tus, which tatise.s a larger pro|iorlnm of tlie blood, uiiiler such liriumstaiiees, to he distrihiited to the 
lungs, th.iii to the other Jurts ol the body , .md .is the sliajie .iiid size of the eliost depend iijion lh.it of 
the lungs, heme arises that reinark.ihlv l.vrge iliest, whicli is produced by eiossing with fem.tles th.it 
arc larger than the males 'I'lie iiractiee, aieoidnig to this principle of iminovement, however, ought 
to be hunted; lor it may be larried to sueh an extent, that the hulk ot the body might be so dispropor- 
tioned to the size of the limbs as to prevent the animal from moving with sniheieiil laulity. In .ininuls 
where activity is required, tins pr.ictiee should not be cxteniled so far as in those which arc intended for 
the fooil of ni.m. 

2052. The characlcn of aitimah, or the external appearances by which the varieties of 
the same species arc distinguished, arc observed in the offspring; hut those of the male 
parent more frequently predominalc. Tims in the breeding of horned animals there are 
many varieties of sheep and some of cattle which are hornless. If a hornless ram be 
put to honied ewes, almost all the lambs will be hornless; partaking of the character of 
the male more than of the female parent. In some comities, as Norfolk, Wiltshire, and 
Dorsetshire, most of the sheep have horns. In Norfolk the horns may he got rid of by 
crossing with Ryeland rams; which would also improve the form of the chest and the 
quality of the wool. In Wiltshire and Dorsetshire, the same iinprovenicnts might he 
made by crossing the .sheep with South Down rams. An offspring without horns, or 
rarely producing horns, might he obtained from the Devonshire cattle, by crossing witli 
hornless bidls of the Galloway breed ; which would also improve the fprm of the chest, 
in which the Devonshire cattle are often deficient. 

SOM. Examples nf the ffood effeefs of eiossntg may bo found m the improved breeds of horses and 
awine in England. 'The great nnproveinent of the breed of horses arose Irom crossing with the dimi. 
liutivc stallions, Barbs and Araliiaiis; and tile introduction of Flamlcrs marcs into this country was the 
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source of Itnprovomont In the br cd of cart-horses. The form of the swine has been greatly improred by 
erossiiig with tlie small Chinese boar. 

SlWi. Examples of the had ejects of crossing the breed ate mure nunierOHS. When it became the fashion 
in l.>ondoii to drive large bay horses, the farmers in Yorkshire put their marcs to inuuli hirger stallions 
than usual, and thus did infinite mischief to tbcir breed, by producing .i race of small-chestcd, long-legged, 
large-boned, worthless animals, A similar project was .uloptod in Normandy, to enlarge the hreeil of 
horses there, by the use of stallions from Holstein j and, inconsequence, the best breed of horses in France 
would have been spoiled had not tlio larincrs disenvcrcil their mistake in time, by observing the olfiipring 
much inferior in form to that of the native stallions. Some graziers ui the Isle of Sheppy conceived that 
they could improve their sheep by large Linenlnshirc rainsi the produce ot which, however, w.is much 
inferior intheshapc of thecarcass, and the quality ot the wool; and the dcK'ks were greatly unpaired by this 
attempt to improve them. Attempts to improve the animals ot a country hy any plan ot erussing should 
be made with the greatest c.iiitioii; for by a mistaken practice, extensively pursueil, irreparable mischief 
may be done In any country where a particular race ot animals has continued for centuries, it may be 
presumed that their constitution is adapted to the tood and climate. 

205.5. The plianri/ of the tiintnal economt/ is such, tluit an animal will grueliially 
accommodate itself to great vicissitudes in climate, and alterations in food; and by de¬ 
grees undergo great clianges in constitution ; but those changes can he effected only by 
degrees, atul may often require a great niinihcr of successive generations for their accom- 
plislnnent. It may be proper to improve the form of a native race, hut at the same time 
it may he very injudicious to attempt to enlarge their size; for tlie size of animals is 
commonly ailapted to the soil and climate which they inhahit. Where produce is nutri¬ 
tive and abundant, the uii'nials are large, having grown proportionately to the quantity of 
food whicli, for generations, they have been accustomed to oiit.iin. Where the produce is 
scanty, the animals aie small, being propoitioncd to tlic quantity <d food which (hey were 
able to procure. Of these contrasts flic .sliecp of Liiii'oliisliiro and of >\. h>s.Ti'e example.s. 
The sheep of Lincolnshire would starve on the mountains of Wales. 

2n5f). Crossing the breed of animals may he attended with bad efforts in various ways, 
and that even when adopted in the beginning on a goofl principle. For instance, suppose 
some larger ewes th.in those of the n.ative bleed uere taken to the mountains of Wales, 
find put to the ranis of that co. mtry, if these foreign ewes were fed in proportion to their 
size, their lambs would he of an improved foim, and larger in size than the native 
animals; but the males produced by this cross, tlioiigli of a good form, would he dispro¬ 
portionate ill size to tlie native ewes; and, therefore, if permitted to mix with them, 
would be productive of a st.ai veling, ilUfoimod jimgcny. T’lms a cioss, which at first 
was an improvement, would, by giving occasion to a eontiary cross, ultimately prejudice 
the breed. The general mistake in eiossing has arisen from an attempt to increase the 
size of a native race of animals ; being a Iriiitless ellort to counteract the laws of nature. 
No attcinjit to enlarge the size of animals hy any mode of breeding will ever succeed 
without a corresponding cliaiige in tlie quaiitily and quality of tlieir food, and their 
means of procuring it without much fatigue. The climate also requires attention. An 
imjiroved .shoit horn cmild never arrive at pcifection on the scanty and coarse fiu'c, and 
severe climate, of the Highlands of Scotland. Size, in fact, is a very suhordiiiatu con¬ 
sideration. The great object, as observed above (§ 2021.), is to obtain the greatest 
jiossihle return for the food consumed; and it is only where both the quantity and 
quality .ire iii great ahundaiice, that large animals, if of a good dcsCrijition, may he 
preferred to small ones, 

20.57. The Arabian horses arc, in general, the most perfect in the world; which 
probably has arisen from great care in selection, and also from being uiimixed with any 
variety of the same species ; the males, therefore, h.ave never been disproportioned in size 
to the females. 

20.58. The native horses of India ivrie smaW, hut well proportioned, and good of their 
kind. With the intention of increasing tlieir size, the India company have adopted a 
plan of sending large stallions to India. If these stallions should be extensively used, 
a disproportioned race must be tlie result, and a valuable breed of horses may he 
irretrievably spoiled. 

2059. From theory, from pracliie, and from Kxlensive observation, the last more to he 
depended on than eitlier, “ it is reasonalile,” Cline conthnies, “ to form this conclusion : 
it is wrong to enlarge a native breed of animals, for in projjortion to their increa.se of size, 
they become worse in form, less hardy, and more liable to disease.” {^Communications to 
the B, of Ag., vol. iv. p. 44G.) 

2060. The (diuve opinions may be consid.red as supported by the most eminent 
practical..hrecdeis, as Ilakcwell, Culley, Somerville, Parry, and others; and by most 
tlicoriats, as Coventry, Darwin, Hunt, Young, Ac. T. A. Knight writes in tfie Com^ 
munications to the Board of Agriculture in favour of cross-hreeding, as do I’itt and others 
ill th« County Surveys, htit mostly from very limited experience. Sir J. S, Sebright, in 
a letter addressed to Sir Joseph Banks, on improving the breed if domestic animals, 1809, 
ba^ taken the opposite side of the question ; but the picaning he attaches to the term 
Breeding in-and-in is so limited, as to render it a very different sort of breeding from that 

hy Messrs. Uakewell and Culley, which has been generally so ntunedand recoin- 
l^^biled by Ch'ne and others, who favour, rather than otherwise, the in-and-in system. 
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He says, “ Magncll's fox-hounds are quoted as an instance of the success of lirccding 
in-and-in ; but upon speaking to that gcutleman upon the subject, 1 found Uiat he did 
not attach the meaning tiiat 1 do to tlic term in-and-in. He said that he frequently bred 
from the father and the daughter, and the mother and the son. This is not what 1 
consider os breeding in-and-in ; for the daughter is only half of the same blood os the 
father, and will probably part^e, in a great degree, of the properties of the mother. 
Magnell sometimes bred from brother and sister ; this is certainly what may be called a 
Hitk close." but should they botli be very good, and, particularly, should the same defects 
not predominate in both, but the perfections of the one promise to correct in the produce 
the imperfections of tlie other, I do not think it objectionable: much farther tlian this 
the system of breeding from the same family cannot, in mv opinion, be pursued widi 
safety.(p. 10.) John Hunt, surgeon at Loughborough, a friend of Bakcwell and 
Darwin, in a reply to Sir J. S. Sebright’s pamphlet, entitled JgiictiUural Memoirs, 
1812, justly observes, that as Sir John has given no definition of the term in-andUn, 
from what may be gathered from the above extract he seems to have been as near as 
{iossible of die same mind as Bakeweli, whose practice, it is on all sides allowed, was 
“ to put together those animals which were most perfect in shape, without regard to 
affinity in blood.” This, in fact, is the general practice in all the best breeding districts, 
and especially in Leiccstersliire and Northumberland, and may properly be termed 
breeding in the line. 

20fil. George CuUcy, a Northumberland farmer of great practice in breeding and feeding, in his Ohsem- 
ations on I,wc Stock, not only concura in this prineijile ns tar as respeets utiailriipeds, but ronmders it to 
hold good in tliu feathered tribe, and, in sliort, in animals ot every kind. His eonclusion is, “ That of all 
anim.ils, of whatever kind, those wlmli have the sm.illest, I'le.'mcst, Kiicst bones, are in general the best 
proportioned, and covered with the best and finest graincfl meat ”—“ I behove,” he .-ulds, “ they are also 
the hardiest, healthiest, and most inclinable to feed, able to bear the most fatigue while living, and worth 
the most i>cr lb. when dead.” {.Observations, 32*2) 

2062. Cross-breeding, vtuler judicious nwnngement, might probably be often employed 
to correct the faults of particular breeds, or to imparl to them new qualities. “ Were I," 
says Sir J. S. Sebright, “ to define what is called the art of breeding, 1 should say, that 
it consisted in tlie selection of males and females, intended to breed together, in reference 
to each ether’s merits and defects. It is not always by putting the best male to the best 
female, that the best produce will be obtained j fiir should they both have a tendency to 
tlie same defect, although iii ever so slight a degree, it will in general preponderate so 
much in the produce, as to render it of little value. A breed of animals may be said to 
be improved, when any desired quality has been increased by art, beyond what that 
quality w'as in the same breed in a state of nature. The swiftness of Uie race-horse, the 
propensity to fatten in cattle, and the fine wool in sheep, are improvements which have 
been made in paiticular varieties of the species to w-hich those animals belong. What 
has been producecLby art must be coutiiuied by tlie same means; for the most improved 
breeds will soon return to a state of nature, or perhaps defedts will arise, which did not 
exist when the breed was in its natural state, unless the greatest attention be paid to the 
selection of tlie individuals who are to breed together. 

2063. We must observe the smallest tendency to imperfection in our stock, tlie moment it 
appears, so as to be able to counteract it, before it becomes a defect; as a rope-dancer, 
to preserve his cquilibriiiin, must correct the balance, before it is gone too far, and then 
not by such a motion as will incline it too much to tlie opposite side. The breeder’s 
success will depend entirely upon the degree in which he may liappeti to possess tliis pai’- 
ticulor talent. 

2064. Regard should not only he paid to the qualities apparent in animals selected for 

breeding, but to tliose which have prevailed in the race from which they are de.scciided, 
as they will always show themselves, sixiner or later, in the progeny : it is for tliis reason 
lliat we should not breed from an animal, however excellent, unless we can ascertain it 
to be what is called well bred ; that is, descended from a race of ancestors, who have, 
through several generations, possessed in a high degree the properties which it is our 
object to obtain. The offspring of some animals is very unlike tliemselves ; it is, there¬ 
fore, a good precaution, to try the young males with a few females, the quality of whose 
produce has been already ascertained: by this means wc shall know the sort of stock they 
get, and the description of females to which they are the best adapted. If a breed cannot 
be improved, or even continued in the degree of perfection at which it lias already arrived, 
but by breeding ftom individuals so selected as to correct each other’s defects, and by a 
judicious coinbinatiun of tlieir difl'erent properties (a position that will not be denied), 
it follows tliat animals must degenerate, by being long bred from the same family, 
witliout the intermixture of any other blood, or from being what is tecluiicaJly called 
bred in-and-in.” « 

2065. BakeweU and Culley say, “ like begets like,” tlicrcfore bri?e(l from the best. Of this, says Sir 
J. si Sebright, there can be no doubt; ” but it is to be proved how long the same fuwiily, l/red tu-and-ia, 
will continue to be the best” Breeding in the line appears more consonant to what takes place in nature 
than either breciling from very near relationship or crossing one race with another; but, arguing from 



S 06 SCIENCE OF AGRICULTURE. PAftijr. 

•nalogy, tBe r»ult of certain experiments, made by T. A. Knight on^ the vegetable kingdom, scenu to 
Justify us in concluding that occasional (u-ossing may become not only advantageous, but even necessary 
for the puipose of correcting defects. Nevertheless, as the last mentioned writer and Cline diserve, it can 
only be safely resorted to by skiltbi and experienced breeders (Sco the Rev. H. Berry, in .SiriK, Furm. 
Mag. volt. li. & iii.J 

Sect. IlL (y the General Principles of rearing, managing, and Jeeding Domestic 

Animals. 

2068. Jmmeidatcly after the birth of every animal, even of such as are domesticated, the 
rudimeiita of its education, as well as its bodily nourishment, are necessarily given by the 
mother. For tliis purpose the latter should, during her pregnancy, have been duly 
protected against all extremes of temperature, well provided with sh^c and shelter, and 
abundantly supplied with food and water. When the period of gestation arrives, she 
should, in general, also be separated from the rest of the dock or herd, and by whatever 
means the case may demand, kept comfortable and tranquil. 

2067. Afler the birth, the first interference on the part of man should be, tliat of 
supplying the mother with food of a liglit and delicate quality, compared with that Which 
she had been in tlic habit of using, and also of luhninistering the same description of food 
to tlie cfilspring, as far as it may by its nature be able to use it. The gentlest treatment 
should accompany tliese operations; and the opportunity taken offamiliarisiug both parent 
and ofiTspring with man, by gently caressing them, or at least by fainiliiu: treatment on 
the part of die attendant. 

2068. As the animals increase in .she and strength, they should have .abundance of air, 
exercise, and food, according to their natures; and whatever is attempted by man in the 
way of taming or teaching should be conducted on mild and conciliating principles, 
rather than on tliosc of harshness and compulsion. Caresses, or familiar treatment, 
should generally be" accompanied by small supplies of food, at least at first, as an 
inducement to render the animal submissive to tliem ; afterwards habit will, even in the 
inferior creation, render the F.uniliarilies of man agreeable to fbem for their own sake; 
but even then, to keep up this feeling, small portions of select food should frequently 
be employed as a reward. 13y contrasling this method with that of tpming or teaching 
animals by fear or compulsion, the advantages of the former mode will be evident. 

S069. hUerett is the gtatui mover of the lower animals a» well ns of man. In taming by fear all the 
Interest which thcaniiii.il has is the avinditig of .an evil; in tuning by caresses and food it is the attain. 
tnentof enjoyment 'the most cxtiaordiii.iry results are recorded as having been obtained by the mild 
mode, with almost every species of .iiiimal on which it has been tried: to this may bo advantageously 
joined, in the niQrc powerlul anim.ils, hunger and fitiguc “ The breeder Bakewell, Surgeon Hunt 
Infonne ua, at an odv.uiccil peruKl of life, not only conquered .-i vioions restive horse, but, without the 
assistance of cither grooBas or jockeys, taught this horse to obey his'verb.il onlers with as g^at attention 
as the most accoraplished animal tli.it was ever educated at Asticy's school. Bakewell was accustomed to 
say, that his liorse could do ciety thing but spc.ik. The method which he took to conquer this vicious 
animal was ncicr toki, even to his own domestics, lie orileri-d his own saddle and bticDe to be put 
oil this horse, which at that time was thought to be ungovernable, when he was prepared for a journey of 
two or three hundred miles; and, that no one might bo witness to the contest, he leu the horse till he was 
beyond the reaeti of observation. How far he walked, or in what manner this great business was 
accomplished, was never known; but, when he returneil fiom Ins Journey, the horse was ns gentle as a 
lamb, and would obey his ma.ster's verbal orders on all occasions. When what are called irrational 
animals are taught such strict obedience to the cnmm ind of a superior older, it is in general supposed to 
be the etffcct of fear; but Bakewell never made use of either wliip or spur. When on horseback he had 
a Strong walking-stick m his hand, whuh lie made the most use of when on foot; he always rode with a 
shack rein, wh ich he frequently let lie iqmn the horse's neck, and so great was his objection to spurs, that 
he never wore them It was his opinion that .ill such animals might be conquered by gentle means; and, 
inch was his knowledge ol annn.il nature, that he seldom failed in Ins opinion, whether bis attention was 
directed to the body or the mind ’’ {Agr. Mem , ii 127 ) 

2070. The purposes for which animals are fed or nourished are for promoting their 
enlargement or growth; for fitting them for labour; for the increase 'of certain animal 
products; or for fattening them for slaughter as human fqod. We shall, confine our 
remarks to the last purpose as being the most important, and as necessarily including 
much bf what belongs to the three others. In the fattening of cattle the following points 
require to be alteuded to : abund.ince of proper food, a proper degree of heat, protection 
against extremes ol weather, good air and water, moderate exercise, tranquillity, clean¬ 
liness, comfort,, and health. 

2071. Footl, though it must be supplied in abuiubmcc, ought not to be given to 
satiety. Inftrvals <if resting and exercise must be allowed according to circmnstances. 
Even animals grazing on a rich pasture have been found to feed faster when removed 
from it oiicc a day, and citlier folded or put in an inferior pasture for. two, or three 
hours. Stall-fed cattle and swine will have their fiesh improved in flavour by being 
turned oat into a yard or field once a day; and many find that they feed better, and 
produce Setter-flavoured meat, when kept loose under warm sheds or hammcls, one or 
two In a division, a practice now very general in Berwickshire. (See Hummel.) 
CoarfKr food may be first given to feeding animals; %nd, as they acquire flesh, that 
which is pf more solid and substantial quality. In general it may be observe^ tluit if 
the ^^estive powers of the animal are in a sound state, tlie more food he cats the sooner 
will t|ie desired result be obtained; a very moderate quantity beyond sufficiency con- 
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stitutcs abundance; Uuti by withholding this additional quantity, an animal, especially 
if young, may go on eating for sereral yeare, without ever attaining to fatness. Properly 
treated, a well fed 'ox, of moderate size, will fatten on a rich posture in from four to six 
months; and, in stalls or covered pens, with green or steamed food, in a sliortcr period. 

207:2. In young) growing animals t^e powers of digestion are so gre^ that they require 
‘less rich food tlian such as are of mature age ; for the same reason, also, they require more 
exercise. If rich food is supplied in liberal quantities, and exercise withheld, discuses 
arc generated, the first of which may be excessive fatness ; growth is impeded by very 
rich food, for experience shows tlmt the coarsest-fed animals liuve uniformly the largest 
bones. Common sense .will suggest the propriety of preferring a medium course between 
very rich and very poor nutriment. 

207.S. Mastication and cooking. Unless food be tliorougidy deprived of its vegetative 
powers before it enters the stomach, the whole nourishment which it is capable of 
affording cannot be derived from it. In the case of the leaves and stalks of vegetables, 
tliis is in geneitd effected by mastication ; hut it requires some care to accompii.sli it in 
the case of grains. Hence the udvatilagc of mixing corn given to horses or cattle with 
chaff or chopped straw; and licnce it is supposed by some, that die Instinct which fowls 
have to swallow small stones is intended by nature for the same olycct. Rut the most 
effectual mode of destroying the living principle is l)y the application of heat; and if 
vegetable food of every kind could be steamed or boiled before it was given to animals 
(at least in winter, and for fattening for the sliamhles, or feeding for milk), it is 
rendered probable, by analogy aiid experiment, that much more nourishment would be 
derived from it. 

2074. Salt, if appears, from v.arious experimcn(.s> may be advantageously given to 
most animals in very small quantities; it acts as a wliet to tlie appetite, promotes the 
secretion of bile, and, in general, is favourable to health and activity. In tins way only 
can it be considered as preventing or curing diseases; unle.ss ]>erhaps in tlie case of 
worms, to which all saline and bitter substances are known to be injurious. 

2075. That degree cf heat wliich is natural to auhnids in their original country, or 
has become so by liabit and the breeding for succes.sive generations in a cold climate, is 
necessary to their wellbeing; and a somewhat increased degree in the cold months, or 
diminished degree in such .os are oppressively warm, is advantageous in the fattening 
irrocess. Where a sufKcient degree of warmth to prouiole tJic oidinary circulation of th« 
blood is not produced by the natural climate, or by exercise, it must be supplied by an 
artificial climate. Houses and slieds are the obvious resources both for tliis purpose, and 
for protection from extremes of nvalher. Cold rains and northerly winds are highly 
injurious, hy depriving the external surface of the ,bocly of caloi ic, more rapidly than it 
can be supplied from within by rcspiratiuii, anil the action of the stomach ; and also by 
contracting the pores of the skin, so its to impede circulation. When an atiimal happens 
to shed its covering, whether of Jiair, wool, or feathers, at such inclement season.s, the 

‘effects on its general iicahlI are highly injurious. The excessive heats of summer, by 
expanding all the parts of the animal fiainc, occasion a degree of lassitude, and want of 
energy, even in the stomach ami iuieslines ; and while the animal eats and digests less 
food than usual, a greater waste than usual takes phice ly perspiration. Nature has 
provided trees, rocks, caverns, hills, and waiters, to modei-a c these extremes of heat and 
weather; and man imitates them by hovels, sheds, iind ither buildings, according to 
particular circumstances. 

2076. Good air and water it may seem unnecessary to ii sist on ; but cattle and horses, 
and even poultry, pent up in close buildings, where there <xe no facilities for a change of 
tlie atmosphere, often sufter on tliis account. A slight «*cgrce of fever is produced at 
first, and, after a time,' vvhen tlie habk of the animal becomes reconciled to such a state, 
a retarded ciraulation, and general decay or diminution of tlie vital energies, take place. 

'2077. JVoter ought to be soft find pure, as bcinf? a better solvent than surli as is hard and rharged with 
earthy particles. It oaght to be ot a moderate temperature, under that ot the open air m hot weather, 
and exceeding it in winter. I)oep wells afford tliis diif'erence. In particular cases, as in those of animals 
In a sucklingWte or milked by man, wanned water has been foiinc* advantageous. Meals, or other light 
rich nutters, are sometimes mixed with it; but it does not elcarl} apfKiar, except in tbe last ease, that 
liquid food is so genially advantageous for fattening animals, as t lal which being eqiially i ich is solid. 
Some judgment is requisite as to the time most proper for giving i later to am nulls. In gcner.il, it docs 
not appeitr hei-essary to supply it immediately after eating, lor anirtMs m a n,-itural state, or pasturing m 
a Hold, generally he down after filling themselves, and after tlie pr ccsa,of digestion seems to have gone 
on for some time, they go in quest of water. I’erhaiis the immcdii » dilution of food, after being taken 
into the stomach. With water, may, at the same time, weaken the digestive powers, by diluting llic gastric 
Juice. At all events, the free use ot water at any time, but especially during meals, is found to weaken 
digestion In the hunaan aperies. As animals of every kind become reconciled to any habit, not ultimately 
Injurious to health, perhaps for housed animals a stated quantity of water, givcn.aii hour, or an hour and 
a halfafter what may be called their meals, may be the best mode. 

2078. Moderate eiercite ought not to be dispensed with, where Uie flavour of animal 
{Produce is any objeci; it ia known to promote circulation, perspiration, and digestion, 
and by consequence to invigorate the appetite. Care must be taken, however, not to 
carry exercise to that pbint where it becomes a labour instead of a recreation. In some 
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-cases, as ia fieedin^ swine and poultry, fatness is hastened by,promoting sleep, and 
prerenting motion mtiicr than encouraging it: but such animals cannot be considered 
liealthy.fed; in fact, their fatness is most commonly the result of disease. 

2079. Tranquillity is an obvious requisite, for where the passions of brutes are called 
into action, by whatever means, their influence on their bodies is often as great as in the 
human species. Hence the use of castration, complete or partial separation, shading 
from too much light, protection from insects, dogs, and other annoying animals, and 
from the too frequent intrusion of man. 

2080. Cleanliness is favourable to healtli, by promoting perspiration and circulation. 
Animals in a wild suite attend to this part of their economy themselves; but, in pro¬ 
portion as they are cultivated, or brought under the control of man, this becomes out 
of their power; and to insure their subserviency to his wishes, this part of cidturc, ns 
well as others, must be sujiplicd by art. Combing and brusliing stall-fed cattle and 
cows arc known to contribute materially to hcaldi; Uiough wasliing sheep with a view to 
cleaning tlie wool often has a contrary cilect, from the length of time the wool requires 
to dry. Tliis often brings on colds, and aggravates the liver complaint, so incident to 
these animals. Batliing or steeping the feet of stalled animals occasionally in warm 
water would no doubt contribute to tlieir health. Ralhing swine two or three times a 
week ill hot water, as in that used for boiling or steaming food, has been found a real 
advantage. 

2081. Comfort. An animal may be well fed, lodged, and cleaned, without being 
comfortable in every respect; and in brut-'s, as well as men, want of con.f'>rt operates on 
the digestive ])owers. if the surtacc of a stall, in which an o.v or a horse stands, deviates 
much from a level, he will be continually uneasy; anil be will be uneasy during night, 
if its surface is rough, or if a jiroper bed of litter is not prepared every evening for him 
In repose on. The form of racks and mangers is often less coininocliotis than it might 
be. A bay rack ■wbieli projects forward is bad ; because the animal in drawing out the 
hay is teased with the hay seeds falling into its eyes or ears; and this form, it may be 
added, is apt to cause the breath of the animal to ascend through its food, which must 
after a time render it nauseous. For this reason hay should lie as short a time as possible 
in lofts, but when practicable be given direct from tlie rick. Poultry of ditt’creiit kinds 
are often crowded togciber, without any regard to tlie comfort of the particular kinds by 
attending to their peculiarities, s.jch as a smooth or soft Hour for the web feet of the tli-u. 
tribe, or the proper si/c of roosting slicks for the grasping-toed feet of the other tribes. 
Even the crowing of the cock must cause some degree of irritation, and consequently 
impede healtli and fattening by disturbing the repose of quiet fowls, siicli as the turkey or 
goose. Various other inst.anccs will occur to a reflecting mind ; and siiiely it must be a 
duty as agreeable as it is coiulucive to our own interest, to promote as much a. possible 
the comfort of those animals whose lives are shortly to be saeriiiced for ours. 

2082. Health. A good state of health will, in general, be the result of the mode of 
feeding and treatment which we have described; but in proportion ns our treatment, 
either of ourselves or otlicr animals, is refined and artificial, in the same proportion 
are the functions of nature liable to derangement or interruption from atmospherical 
changes, and various occidcnlal causes. When tins takes place, recourse mtist be had to 
art for relief. This is an obvious, natural, and reasonable practice ; lliougli some 
contend that as every disease is only an effort of nature to relieve the being from some 
evil, it ought to be left to itself. To treat animals when in health artificially, and the 
moment when they become diseased to abandon them to nature, is a proposition so incon¬ 
gruous and absurd, that one would suppose it would be rejected by the common sense 
of mankind. There arc, however, some solitary instances of medical men having 
adopted this opinion; hut the melancholy result of their acting on it in tlie human 
species, as well as its utter rejection by all rational professors, and men in general, has 
reduced it to its intrinsic value. I'lierc may be much of quackery in medicine; and 
unquestionably there is a great deal in the art, as applied to the brute creation by common 
practitioners: but to reject the medical art altogether, becomes, on the otlier hand, a 
species of quackery just as despicable as the other, and not less dangerous; for it 
cannot be much better for a patient to be left to die tlvough neglect tlian to Ire killed by 
overmuch care. 

2083. Farriery, applied to cattle awl sheep, is a department of medicine in which 
perhaps greater ignorance prevails than in any other. The subject, as applied to horses, 
has, since the establishment of veterinary schools in tliis country, and in France, become 
better understood ; but the pupils from these cstablistimcnts are so thinly scattered, that- 
as Laurence (veterinary surgeon, and author of a Treatise on Horses) observes, it were 
desirable tliat country surgeons sitould in their dififbrent localities give instructions to the 
empirical local practitioners in the country, and to intelligent bailifis ; and that gentle¬ 
men of property might have such a sense of tlieir own interest as to call in a surgeon in 
all e«Ma of the least difficulty. All that we can here do is to repeat our advice of 
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studying the art of prevcntiun rather than of cure; to suggest that, in general, an analogy 
subsists between the constitution and diseases of the human and brute creation ; to avoid 
recipes and specific cures, rarely to bleed animals, unless by regular advice; and to 
confine as much as possible tlie operations of cow-doctors and smiths to giving warm 
drinks, gentle purges, and clysters, which can seldom do any harm. Proprietors wlio 
can allbid to employ intelligent bailiffs, or ratlier who give such men considerable salaries, 
should ascertain previously to hiring them, by means of general questions, or by reference 
to a professor, whctlicr they know any thing of tlie su)>ject. By thus creating a demand 
for this species of knowledge, it would soon be produced in abundance. 

Sect. IV, Of Feeding for Eslraordina'^tf Purposes, 

2084. The extraordinary imrposes of feeding may comprehend, promoting the growth, 
maturity, or obesity of particular parts of the body ; promoting the produce of milk or 
eggs; or, fitting an animal for hard labour or long journeys, fasting, and otlicr pri¬ 
vations. 

2085. Feetling fur extraordinary purposes, such as promoting the growth of the liver 
in geese; the heart in turkeys ; j)roducing excessively fat poultry, &c., seems to us 
utterly unjustifiable on principles of humanity, and unworthy of enlightened men. The 
practice of pulling out the animal’s eyes, nailing it to the spot, ,uid cramming or forcing 
the food down its throat, is surely as repugnant to good taste and feeling, its the food so 
produced must be tasteless and unwholesome. Putting out the eyes of certain singing 
birds to improve their voice, and some prae'ices in the rearing of game cocks, and fancy 
pigeons (at least the first two) seem ecjiially reprehensible. 

two Tir fattening of fowls for the I.oniton nwtket m a ronsideraljlc braiic)) of rural eronomy in some 
eotiveaipiif situations. " They are put up in a dark plate, and erntnnird wiiU a paste made of barley meal, 
iniittuii bUet, and some treacle or eoarse hiiRar, iniscst witli mdk, and arc luuiid to lie rompletely ripe in a 
fortiii(,dit If Kept loiifrcr, tlie fever that is iiKlui’ed l>y tins contiiiiied state of rejiletion reiiilerb them red 
and iiiLsaleable, and frequently killb tluni ” {Ag7 ii nllunil JIrpoit of Bnkshiieybi/ Wittnim Mnpor,LL.J). 
Sio laindon. ISl.'i) Hut fowls brought to this state of artihcial obesity are never so well flavoured in 
the flcbh, and piobably nut so kalulinouii as those of the b.ime speries latlened in a more natural way. The 
great secret ut iiaving line ]>ullet!i is clcaiilinebs, and high keeping with the beat com. 

20S7. 'J'he process fol/oived in different parts of France to enlarge the Ilivr is described 
at length by Sonniiii. {Nouveau JJiclionnaire d'lIMoire NalnreUe, ait. Ote.) The 
object is to cause the whole vital forces to be detemiined tovsards this paitof the animal, 
by giving it a kind of hepatic cachexy. In Alsace, the individual btiys a lean goose, 
iviiieh be shuts up m a small box, so tight that it cannot turn in it. 'Ihe back part of 
the lioltoiu is furnished with a wide grating of rods, for the passage of the lUmg. In the 
fore |iart there is a hole for the liead, aiul helow it a .small trough is kept always full of 
water, in tihicli some pieces of wood charcoal are left to steep. A bushel of maize is 
enough to feed it during a month, at the end of which time (he goose is sulticienlly 
fattened, A thittietli part is soaked in water each night, and ciamined down its throat 
next day, morning and evening. The rest of the lime it drinks siiid guzzles in the water. 
Tow’aids the 22(1 day, they mix with the maize some pojipy oil, and, at the end of the 
irionti), it is known by a lump of fat under each wing, or rather by the difficulty of 
breathing, that it is time to kill it, otherwise it will die of fat. Tlie liver is then found 
weighing one or two pounds, and, besides, tlie animal is excellent for the table, and 
furnishes, during its roasting, from three to five pounds of fat, whicli is used in the 
cooking of vcgetablc.s. Of six geese, there .are commonly only four (and these are the 
youngest) which .answer (he expectation of the fattener. They arc kept in a cellar, or 
cool }ilacc with little light. The temperature most favourable for fattening is lietween 
30° and 40° Fahrenheit, so that it is ouly piactised during the latter part of tlie autumn, 
the winter, and the early part of siiring. The process was examined in detail by us at 
Strasbourg in October 1828, and will be found noticed in the account of the tour which 
we made in tliat year, in the 5th volume of the Gardener's Magadne. 

2088. The Homan epicures, who prized the livers of geese, had already observed, that 
darkness W'as favourable to this practice ; no doubt, because it prevents all distraction, 
and directs the whole powers towards the digestive organs. ’J’lic want of motion, and 
tlie difficulty of rcsjiiratioii, may be also taken into cousiderution; the first from its 
dimiiiisliing the waste of the system, and both from theii; retarding the circulation in tJie 
vena portarum, of wliich tlie blood ought to become hydrogenated, in proportion as its 
carbon unites itself to the oxygen which that liquid absorbs- This favours the formation 
of tlic oily juice, which, after having filled the cellular system of the body, enters into the 
,biliary system and substance of the liver, and gives it that fatness and size which is 
so delightful to the palates of true gourmands. The liver thus only liccomes enlarged 
consecutively, and the difficulty of respiration docs not appear till the end, when its size 
prevents the action of the lungs, Among a hundred falteners, tlicre are scarcely two 
who adopt the practice of putting out the eyes of the geese, and even these do not resort 
to this barbarous practice till a day or two before they are killed •, and> therefore, the 
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geese of Alsace, which arc free from these cruel operations, acquire a prodigious fatness, 
which may be called an oleaginous dropsy, the effect of a general atony of the absorbents, 
caused by want of exercise, combined with succulent food crammed down their throats, 
and in an under-oxygenated atmosphere. (Eniyc, Brit. Sup., art. Food.) 

2089. Earlt/ lamb. As an instance of both breeding and feeding for extraordinary 
purposes, we may mention the practice of those farmers who fumisli the tables of the 
wealthy with lamb, at almost every season of the year, by selecting certain breeds of 
sheep, such as the Dorsetsliire, which lamb very early, or by treating them in such a way 
as to cause the female to come in heat at an unnatural time. In this way, lamb is pro¬ 
cured as an article of luxury, as early as November and December; and, on the contrary, 
by keeping the ewe on a cold and poor hilly pasture, the lambing season is retarded, and 
lamb furnished in September and October. 

2090. Feeding Jbr promoUii" the produce of milk or eggs. Tliat which in plants or 
animals is produced for particular purposes in nature may, by certain modes of treat¬ 
ment, be rendered, for a time, a habit in tlie plant or animal, without reference to 
its natural end. Thus in many cases annu.nl plants may be rendered perennial by 
continually pinching off their flowers as they appear; and animals which give milk or lay 
eggs may be made to produce boUi fur a much longer lime than is natural to them, by 
creating a demand in their constitutions for these articles, by frequent and regular milk¬ 
ings, and by taking away every egg as soon as produced; and ihen, by appropriate food, 
furnishing tlic constitution wiUi the means of supplying this demaii'l, by rich liquid food, 
in the case of milking animals, and by dry, stimulating, and nourishing .'bod, in the case 
of poultry. 

2091. Feeding to JU animali Jin' hard labour nr long journeys. It seems agreed on, 
that dry rich food is the best for this pur])oso; .and that tery much depends on rubbing, 
cleaning, and warmth, in the intervals between labour and rest, in older to maintain 
something of the increased citculation ; and, in short, to lessen the inlliiencc of the 
transition from the one to the other. The ({uantity of wiiter given should never be con¬ 
siderable; at least in cold countries and seasons. (See Horse, ih Contents or Index.) 

Sect. V. Of the diodes of Idling Animals. 

2092. The mode of Idling animals has considerable effect on the jesh of the animal. 
Mast of those slaughtered for food are either bled to death, or are bled profusely imme¬ 
diately after being deprived of life in some other w.-iy. The common mode of killing 
cattle in this kingdom is, by striking them on t]ic forehead with a pole-axe, and tlien 
cutting their throats to bleed them, lint this method is cruel, and not free from danger. 
Tile animal is not always brought down by the first blow, and the icpetition is difhcult 
and uncertain ; and, if the animal he nut very ivcll secured, accidents may happen. 
Lord Somerville ( General Survey of the Agriculture of Shropshire, by Joseph Blymley, M. A ., 
8vo. London, 1803, p. 243.) therefore endeavoured to introduce the method of pithing 
or laying cattle, by dividing the spinal marrow above the origin of the phrenic nerves, 
as is commonly practised in Barbary, Spain, I’ortugal, Jamaica, and in some parts of 
England; and Jackson says, that the. “ best method of killing a bullock is by thrusting 
a sharp-pointed knife into tlio spin.-il marrow, when the bullock will immediately fall 
widiout any struggle, then cut the arteries about the heart.” (Itefcclions on the Commerce 
of the Mediterranean, btf .folin Jackson, F.sij. F. S. A., 8vo. London, 1804, p. 91.) 
Allbough tlie operation of pithing is not so diflicult but that it may, with some practice, 
be performed with tolerable certainty ; and although Loid Somerville took a man with 
him to Portugal to be instructed in the inctliod, and made it a condition that the prize 
cattle at his e.ihibitions should be pithed instead of being knocked down, still pithing is 
not becoming general in Britain. This may be partly owing to prejudice ; but we have 
been told that the flesh of the cattle killed in this way in Portugal is very dark, and be¬ 
comes soon putrid, probably from the animal not bleeding w'cll, in consequence of the 
action of tlie heart being interrupted before the vessels of the neck arc dividc'd. It there¬ 
fore seems preferable to bleed the animal to death directly, as is pnoctised by the Jew 
butchers. 

2093. Hu Card's observations on pithing deserve attention. This gentleman, a 
surgeon of the Shrewsbury Infirmary, after mature consideration, is against the practice, 
as causing more pain than it is intended to avoid. lie says, “ Pain and action arc 
so generally joined, that wc measure the degree of pain by the loudness of the cries, and 
violence of the consequent exertion; and Uiercforc conclude, on seeing two animals killed, 
tliat the one which makes scarcely a struggle, though it may continue to breathe, suffers'* 
less than that which is more violently convulsed, and struggles till life is exhausted. It 
appears, however, that there may be acute pain without oxertion, perhaps as certainly as 
tlure is action without pain ; even distortions that at the first glance would seem to pro- 
ceei} from pain, arc not always really accompanied with sensation. To constitute pain 
there tnust be a communication between the injured organ and the brain.” 
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2091 In tke old method of tlauehtering, a concussion of the brain takes place, and therefore the power of 
teeling is destroyed. The animal drops, and aitbough convulsions take place generally longer and more 
violent than when the spinal marrow is divided, yet there is, 1 think, reason to believe that the animal 
suffbrs less Jiain The immediate consequence of the blow is the dilatation ol the pupil of tlie eye, without 
any expression of consciousness or fear on the approach of the hand. 

209.1. From all these circumstances, Pu Gard concludes that the new method of slaughtering cattle is more 
paittful than the old. The puncture of the natdulla spinalis docs not destroy feeling, though it renders the 
liody quiescent, and in this state the animal both endurc'S pain at the punctured part, and suHhrs, as it were, 
a second death, from the pain and faintncs.s IVom loss of blood in cutting the throat, which is practised in 
both methods. Sir Everard Home, in a valuable iiaper (Shrew. Srp , p. 250.) has suggested a mode of per¬ 
forming the operation, which would answer completely, could we be sure of having operators suHicIcntly 
skilful; but we may the less regict the diiiieuUy of getting new modes established when wo thus see the 
su]icriority of an old rustom under very improbable circumstances; and if well meaning reformers wanted 
any additional motives to care and circumspection, a very forcible one is furnished in the instance of the 
time and trouble taken to introduce this operation, which, as it has been liithcrto practised, is the very 
reverse of what was intended. 

2096. Jeivish modes. Tlic Mosaic law so strictly prohibits the eating of blood, tliat 
the Talmud contains a body of regulations concerning the killing of animals ; and the 
Jews, as a point of religion, will not cat the I'csh of any animal not killed by a butcher 
of their own persuasion. ’I'licir mclliod is to tie all the four feet of the animal together, 
bring it to tlic ground, and, turning its l)e.i(l hack, to cut the throat at once down to the 
bone, witli a long, very sharp, but not pointed knife, dividing all the large vcs.sels of the 
neck. In this way tlie lilood is discharged quickly and completely. Tlie cllcct is indeed 
said to be so obvious, that some Christians will e.at no meat but what has been killed by 
a Jew butcher. Calves, pigs, sheep, and Iambs, arc all killed by dividing at once the 
large vessels of tlie neck. 

2097. elntnials which are hilled hi/ arcidetil, as by being drowned, hanged, or frozen, or 
by a fall, or ravenous animal, arc not absolutely unwholesome. Indeed, they only difTcr 
from those killed methodieally in not being bled, which is also the ease with animals that 
arc snared, and with those killed by hounds. Anirnals which die a natural death should 
never be eaten, as it is an undeniable instance of disease, and even death to the consumer 
being tlie consequence. 

209S. Animals frequently undergo some preparation before they are hdled. They are 
commonly kejit witlioiit food for some lime, as if killed with full stomachs their flesh is 
considered not to keep well. Oxen are commonly made to fast for two or three days, 
smaller animals for a day ; but it is evident th.at the practice must not be carried too far, 
as tlie opiKisitc cllcct will be produced by the animal falling oil’ or getting feverish. 
Dr. Lister has stated that nothing conlrilmtes moie to the whiteness and tenderness of 
Uie flesh of calves than often bleeding them, by which the colouring matter of the blood 
Is exliaustcd, and nothing but colourless serum remains. A much more cruel method of 
preparation for slaiiglitcr used to be practised, though now much less frequently, in 
regard to the bull. Ry some ancient municipal laws, no butcher was allowed to expose 
any bull beef for sale unless it had been previously baited. Tlie reason of tliis regulation 
probably was, that baiting had the effect of rendering the flesh or muscular fibre much 
more tender; for it is tv universal law of the animal economy that, when animals have 
undergone excessive fatigue immevliately before death, or have suflered from a lingering 
death, their flesh, though it becomes sooner rigid, also becomes sooner tender than when 
suddenly deprived of life in a state of health. The flesh of hunted animals also is soon 
tender and soon sjioils (Ucchcrches de Phyiiohigie et de Chimie Palhologique, par P. 2^. 
Nysten. 8vo. Paris, 1811); and it is upon this princijile only, that the quality of pig’s 
flesh could be improved by the horrid cruelty, said to be practised by the Germans, of 
whipping the animal to death. 


BOOK III. 

OF THE STUDY OF THE MINF.RAL KINGDOM AND THE ATMOSTHEKK, WITH HEFERENCE 

TO ACniCULTUnE. 

2099. The nature of the vegetable and animal kingdom having undergone discussion, 
the next step in the study of the science of agriculture is to enquire into the composition 
and nature of material bodies, awl the laws of their changes. The earthy matters which 
compose the surface of the globe, the air and light of the atmosphere, the water precipi¬ 
tated from it, the heat and cold produced by the alternation of day and night, and by 
.chemical comivosition and resolution, include all the elements concerned in vegetation. 
These elements have all been casually brought into notice in the study of tlie vegetable! 
kingdom ; but we shall now examine more minutely their properties, in as far as they 
are connected with cultivation. To study them completely, reference must be had 
to systems of chemistry and natural philosophy, of which those of Dr. Thomson 
(System of Chemistry) and Dr. Young (Lectures on Natural PhUosophy) may be especially 
recommended. 
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Cha^. I. 

Of Earths and ^ils. 

2100. Earths arc the productions of the rocks which are exposed on the surface of tlie 
globe, and soils are earths mixed with more or less of the decomposed organised matter 
t^orded bp dead plants and animals- Earths and soils, therefore, must be as various as 
the rocks which produce them ; and hence to understand their nature and formation it is 
necessary to begin by considering the geological structure of the territorial surface, and 
the manner in which earths and soils are produced. We shall next consider in succession 
the Nomenclature, Quality, Use, and Iniproveinent of Soils. 

' Sect. I. Of the Geological Structure of the Globe and the Formation of Earths and Soils. 

2101. The crust of our earth, when examined, will be found to be composed of 
various stony bodies, diflering in their structure and composition. Some of these are 
arranged in strata of greater or less regularity, and more or less inclined to the horizon ; 
others show no marks of stratification, but constitute l.'-'ge mountain masses, without 
any definite shape, or fill up fissures in other rocks, forming veins. Some rocks show an 
evident compound or aggregated structure ; others appear, to tlie nakt-'l eyp, of a uniform 
texture : some stony bodies contain undoubted remains of animals and VLgetables, which 
chiefly belong to species of organised beings no longer known to exist in a living state; 
other rocks are always destitute of every trace of organised remains. These peculiarities 
have given rise to difl'ercnt classifications of rocks. One sect of geologists divide rocks 
into simjde and compound ; and again subiUvide these classes according as tlie structure 
of the rock is compact, granular, slati/, porphprilic, or ampgdaloidal. The greatest number 
of geologists, however, are not satisfied with that arrangement, but have ventured to 
speculate on the relative age or era of the formation of the different kinds of rock. Tiie 
data on which they proceed are, chiefly, the presence or abseuee of organic remains, and 
the superposition of one kind of rocky bed on another. All geologists are agreed in con¬ 
sidering stnitificd rocks as arranged and dejiosited by the agency of water, and therefore 
the relative age of such rocks may he generally inferred from tlieir relative position ; but 
pliilosophers differ both with regard to the origin and era of the unstratified rocks, and 
also of the minerals which occupy veins. It is not our business here to enter into tliis 
discussion, but wc shall content ourselves by a slight sketch of the most generally received 
arrangement of rocks, which, though it involves theoretic considerations, is convenient to 
the student of mineralogy. The crust of our globe may be considered as composed of 
five series of rocks: primitive, transition, fluetz, alluvial, and volcanic. 

2102. Primitive rocks. These, from the absence of organic remains, arc conceived to 
liave been deposited, in their present situation, before the creation of animals, and, from 
most usually lying below other rocks, aie supposed to be the most ancient. Of those the 
chief species are granite (including si/enite), gneiss, mica slate (including talc side), clay 
slate, primitive limestone, primitive, trap, serpentine, quartz rock, and some kinds of 
porphyry. 

210.'?. Pocks of trandtion. In these a few organic remains occur, but neither fic- 
quently nor in large quantity. They arc supposed to have obtained their present form 
during the transition of the surface of the eartli from a chaotic to a habitable state. The 
principal members of this scries are greywackc, one kind of limestone, and occasionally 
most of the rocks of the first scries. 

2101. Fldetz rocks are so named from their p^ncrally occurring in nearly horizontal 
strata. They were formerly termed secondary, in contradistinction to the primitive 
scries, and they constitute the terrain secondaire of the French geologists. The princi]>al 
rocks of tliis class are sandstone or freestone, wliich appears to be,of different ages, though 
comprehended still in the floetz scries ; limestone (including alpine limestone, magnedan 
limestone, imlite, chalk, gypsum, and the calcareous beds of the Park basin), coed, and the 
accompanying rocks of our great coal-fields ; *rap rocks, including basalt, wackc, and tlie 
great body of kindred rocks, which often form the summits of considerable hills. 

2105. Alluvial deposits, chiefly consisting of l)eds of clay, sand, gravel, and some 
cemented rocks. Tlie first tlircc formations appear to be universally distributed over the 
glol^ and arc sup]>osed to owe their fonnation to causes acting before the land had yet' ■ 
appcin»d above the waves, Tlie alluvial fonnations are conceived to be produced by the 
action of water on the rocks already mentioned. 

Volcanic rocks. Of this scries difl'ercnt kinds df lav^ sconce puzzuolana, &c., 
are undoubted members ; and most geologists now include in it certain varieties of trap, 
dfichyle, obddian, and pumice ; while others are disposed to consider all trap rocks, and 
’even granite, as the products of cither recent or ancient volcanic fire, acting under the 
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mocUfying circumstance of pressure. All Uic members of these formations arc not 
every where to be found: sometimes one or more species of rock may be wanting in 
the series; but a skilful geologist can generally detect a wonderful degree of regularity 
■ in the superposition of strata, which, to an unpractised eye, present only a mass of 
confusion. ^ 

2107. The relative situation nf these rocks in Britain is as follows : The primitive rocks 
arc usually observed constituting a portion of the most elevated parts of the surface of the 
earth ; the rocks of transition usually form the Ic-ss elevated ridges ; the floetz rocks, with 
alluvial matter, generally constitute tlie bases of plains, or of an undulated country. 'I’lie 
two latter formations constitute by far the greatest portion of England and Uie low parts 
of Scotland: the mountains of Cumberland and Wales arc chiefly composed of rocks 
of transition, while Cornwall and the Highlands of Scotland have generally a basis of 
primitive rocks, over which some rocks of the transition series are 'occasionally svjjer- 
imposed. 

2108. The oriitinal authorities for the geological distribution of English strata are 
Smith's Map and Secliotis ; Greenongh’s Map j Conet/beare’s and Phillips's Geology (jf 
England; Sedgenicke''^ pajicrs in the Geological Transactions ; Webster's Isle rf Wight, &c. 
Tiioso are all authorities of w'ciglit with mineralogists. 

2109. The surface earth, or that which forms the outer coating of the dry parts of the 
globe, is formed by tlie detritus, or w'oni olf parts of rocks and rocky substances. For 
in some places, as in chasms and vacuities between rocky layers or masses, earth occupies 
many feet in depth; and in otliers, as on the summits of chalk hills or granite mountains, 
it hardly covers the surface. 

2 J10 Karthi arc therefore variously composed, arcording to the ro<'ks or strata which hove supplied tlieir 
piirticles. Sometimes they are chiefly foimed from slate-rocks, as in blue clays, at other times from 
sandstone, as in silicioiis sods, and mostly nl a niixiurc of clayey, slaty, and limestone rocks, blended in 
proportions as various as their situations Sueli wo may su{i)x)sp to have been the state of the surface of 
the dry part of the globe immediately alter the last disrupliuii ol its crust; but in process of time the decay 
of vegetables and annuals forms additions to the outer surface of the earth-, and constitute what arc called 
soils, the dilfereiice between iviiich and earths is, that the fornier always contain a portion of vegetable 
or animal matter. 

2111 t'he wanner in lehfeh lorks are eonvei/ed into soils. Sir II Davy observes {Klein of Agrie Chem., 
18H.), may be (>asily conceived by reterring to the instance of soft granite, or porcel.iin granite Tins 
substance consists ol tliicu iiigiedicnts, quartz, feldspar, and niiea. The quarir, is almost puresilieious 
Ciirth in a rryst.tlhne form 'i'he felds]mr and mi( a are very compounded substances, both contain silica, 
alumina, and oxide of iron; in the fdd-par there is usually Iinic and potas-a, in the miea, lime and 
magnesia. When a granite loc k ol this kind has been long exposed to the influenci* of air and water, tlie 
lime and tlie]rotassa eoiilained in its eoiislitucnt parts aie acted upon by water or carbonic acid ; and the 
oxide of iron, whu li is almost always iii its least oxidised stale, tends to eombiiie with more oxygen . the 
ronsixpieiicc is, tliat file leldspar ileeoniiioses, and likewise the mica ; but the first the most rapidly. 
I'he feldspar, which is as it were the cement ot the stone, forms a fine clay • the mica, partially decom- 
I>osed, mixes witli it as sand , and the undeeuiiiposed quartz .qqiears .as gras el, or sand ot dillcrciit degrees 
nf fliienrss As soon as the smallest lajer ot eaith is tormed on the surtate of a rock, the seeds of lichens, 
mosses, and other imperfect vegetables which arc constantly floating in tlio atmosphere, and which have 
made it tlieir resting-place, begin to vegetate, I heir death, deconqiosilioii, and lieeay, allbrd a ceitain 
quantity ol orgaiiisable matter, which inixe.- with the earthy materials ot the Ka'k , iii tins improved soil 
more perfect plants are capable of subsisting , these in their turn .absorb iioiirishTneiit from water .and the 
atmns]iliere; and, alter perishing, altbrd new materials to those already proi ided ■ Ihe decomposition of 
the riK’k -till continues, and at length, by such slow and gradual processes, .1 soil is formed 111 which even 
forest trees can fix tlieir roots, and ivliieh is fitted to reward the laboiiis of the cultivator. 

2112. The JnrntahoH qt peali/ soils is produced from very opposite causes, and it is interesting to 
eontenijilate how tlie same effect may be produced bj different means, and the earth wliii h supplies almost 
all our w.iiits may hetome barren alike from the excessive appluation of art, or the utter neglect of it. 
(.'oiilimial puKeiisation, and cropping, without manuring, will certainly produce a hungry barren soil; 
and the total neglect of fertile tracts will, liom their accumulated vegemblc products, produce peat soils 
and bogs. Where successive generations of vegetables bate giowii upon a sod, Sir 11. Davy ob8erv(;,s, 
unless part of tlicir produce has been carrusl oil by man, or foiisiiined by aiiinial-, the vegetable matter 
increases in such a proportion, that the soil approaches to a jieat in its nature; and if ill a situation where 
it can receive water from a higher district, it becomes sjwngy and permeated with that fluid, and is gene¬ 
rally rendered incapable of supporting the nobler "clas-es of vegetables. 

2113. Spui tons peaty soil Lakes and pools are sometimes filletl up by the aceiiniulation of the remains 
of aquatic plants; and in this ease a sort of spurious peat is formed. The fermentation in these eases, 
however, seems to lie ot a difl'ereiit Kind. Much more gaseous matter is evolved, and the neighbourhood 
of morasses, in which nipiatic vegetahles dciomjKise, is usunlly aguish and unhealthy; whilst that of the 
true peat, or i>cat tormed on sods originally dry, is always salubrious. 

2114. Siyils may generally be distinguished from mere masses of earth by tlieir friable 
texture and dark colour, and by the iire&ence of some vegetable fibre or carbonaceous 
matter. In uncultivated groniuls, soils occupy only a few inches in deptli on the sur¬ 
face, unless in crevices, wlieie they have been washed in by rains; and in cultivated soils 
their deptli is generally the same as that to which the implements used in cultivation 
have penetrated. 

2115. Much has been u'rillen on soils, and, till lately, to very little purpose. All the 
Roman authors on husbandry treated the subject at length; and in modem times, in this 
country, copious philosophical discourses on soils were published by Bacon, Evelyn, 
Bradley, and otliers; but it may be truly said, that in no department of cultivation was 
ever so much written of which so* little use could be made by practical men. 
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Sect. II. Clasmficatton and Nomenclature of Soils. 

2116. Systematic order and an agreed nomenclature nre as necessary in the study of 
soils as in tliat of plants or animals. The number of provincial terms fur soils which 
have found their way into the books on cultivatirn is one reason why so little use can be 
made of their directions. 

2117. A correct clas!tiJicatio7i of soils may be founded on the presence or absence of 
organic and inorganic matter in their basis. This will form two grand chisses, viz. 
ftrimitive soils, or those composed entirely of inorganic matter, and sccotidary soUs, or 
tliose composed of organic and inorganic matter in mixtures. These classes may be 
subdivided into orders founded on tlic presence or absence of saline, metallic, and car¬ 
bonic matter. Tlic orders may be subdivided into genera founded on Uie prevailing 
eartlis, salts, metals, or carbon; tlic genera into species founded on their dificrent 
mixtures; the species into varieties founded on colour, or texture; and sub-varieties 
founded on moisture, dryness, richness, lightness, &c. 

2118. In naming the genera f soils, the first thing is to discover the prevailing earth 
or earths; either the simple earths, as clay, lime, sand, or tlic particular rocks from wliich 
the soil has been jiroduccd, as granite, basalt, &c. 'SVhen one earth prevails, the generic 
name should be taken from that earth, as clayey soil, ••■'Icareous soil, Ac.; when two 
prevail to all appearance equally, tlien their luunes must bt conjoined in naming the 
genus, as clay and sand, lime and clay, basalt and sand, &c. The great thing is pre¬ 
cision in applying tlie terms. Thus, as Sir II. Davy has observed, the ‘■emi sandy soil 
should never be applied to any soil that docs not contain at least seven eighths of sand; 
sandy soils which ell’ervesce with acids shoidd be distinguished by tlic name of calcareous 
sandy soil, to distinguish them from those that arc silicious. The teim clayey soil should 
not be applied to any land which contains less than one sixth of imjialpable earthy matter, 
not considerably effervescing with acids; tlie word loam should be limited to soils, con¬ 
taining at least one third of impalpable earthy matter, copiously eflcrvescing with acids. 
A soil to be considered as peaty, ought to contain at least one half of vegetable matter. 
In cases where the e.irthy part of a soil evidently consists of the decomposed matter of 
one particular rock, a name derived from the rock may with propriety be ap))licd to it. 
Thus, if a line red earth be found immediately above decomposing basalt, it may be de¬ 
nominated basaltic soil. If fragments of quartz and mica be found abundant in the 
materials of the soil, which is often the case, it may be denominated granitic soil; and the 
same principles may be .applied to other like instinces. in general, tlie soils, the 
materials of which are the most various and heterogeneous, aic those called alluvia), or 
which have been formed from the depositions of rivers ; and these deposits in.ay be de¬ 
signated as silicious, c.ilcarcous, or argillaceous; and in some cases the term saline may 
l>c added as a specific distinction, applicable, for example, at the embouchure of rivers, 
where their alluvial remains are overflown by the sea. 

2119. In naming the species (f soils, greater nicety is required to determine distinctions 
than in naming the genera; and there is also some difficulty in applying or devising 
proper terms. 'J’lic species arc always determined by the mixture of matters, and never 
by the colour or texture of that mixture which belongs to the nomenclature of varieties. 
Thus a clayey soil with sand is a sandy clay, tliis is the name of the species; if the mass 
is yellow', and it is thought w'ortli while to notice (hut circunistance, then it is a yellow 
sandy clay, whicli exjiress at once the genus, species, and variety. A soil containing 
equal parts of clay, lime, and sand, would, as a generic Icrm, he called clay, lime, and 
sand; if it contained no other mixture in considerable quantity, the term entire might 
be added as a specific distinction; and if notice w.'us to be taken of its colour or degree of 
comminution, it might be termed a brown, a fine, a coarse, a stiff', or a free entire clay, 
lime, and sand. 

2120. The l’(•llowing TtMe enumerates the more common genera, species, and varieties 

of soils. The application of the terms will be understood by every cultivator, tliougli to 
attempt to describe the soils cither chemically or empirically (ns by sight, smell, or touch), 
would be a useless waste of time. From a very little experience in the field or garden, 
more may be gained in the study of soils, tbr.' from a volume of such descriptions. This 
Table corresponds with the nomenclature adopted in the agricultural cstahlisliments of 
Fellenberg at llofwyl in Switzerland, and of Professor Thacr at Mcegelin in Pinissia, 
with the nomenclature employed by Professor Tiiouin in his lectures at Paris, and in 
general with that of all the Continental professors. It is therefore very desirable that it 
should become as generally adopted as that of the Linncan system of nomenclature 
in botany. The principle of the Table may be extended so as to include any other soil 
whatever. ‘ 
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Sf-ct. III. Of discovering the Qualities of Soils. 

2121. The value <f soils to the cultivator is discoverable botanic-ally, chemically, and 
mechanically; that is, by the plants that grow on them naturady ; by chemical analysis ; 
and by their sensible qualities of roughness, sinootlincss, taste, smell, and fracture. 

Subsect. I. Of discovering the Qualities of Soils by means of the Pla7iis which gi-ow 

on them. 

2122. Plants are the most certain indicators of the luiture of a soil i for while no prac¬ 
tical cultivator would engage with land of which he knew only the results of a chemical 
analysis, or examined by the sight and touch a few bushels which were brought to him, 
yet every gardener or fanner, who knew the sort of plants it produced, would be at once 
able to decide as to its value for culiivation. 

2123. T/te leading soils for the cultivator are the clayey, calcareous, sandy, ferrugincous, 
peaty, saline, moist or aquatic, and* dry. The following are the plants by which such 
soils are distinguished in most parts of Europe; — 

2124. Argillaceous. Common coltsfoot (Tussiligo J’arfara); goose tansy (Potcntilla 
Anserlna), silvery (arg^ntea), and creeping (r^ptans); yellow meadow rue (ThaUctrum 







316 


SCIENCE OP AGRICULTURE. 


Part II. 


flSivuni); Carex, many species; /dneus, various species; tuberous bitter vetch (O^robus 
tuberosus)} greater birdVfoot trefoil (Xbtus m&jor), and small-horned (comiculatus); 
olHcinal soapwort (Saponkria otSciottlm): but tlie Tussilkgo PArfara is a certain and 
universal sign of an argillaceous soil, and is the chief plant found on the alum grounds 
of Britain, France, and Italy. 

2125. Calcareous. Spiked speedwell {Verruca spickta), little bedstraw (Gdlium 
piisjllura), ofHcinal gromr^ell (Xitl)osp6rmura otHcinkle) and purple-blue (purpuro- 
cocrbleum), clustered bell-flower (Cainpdnuhi glomcrdta), hybrid prismatocarpus (Pris- 
matoedrpus hybridus), round-Acorfed rampion (Phytebma orbicul^ej, lychnitis mullein 
(FcrMscum Lychnitis), wayfaring tree (Fibumum Lantkna), common berberry {BMeris 
vulgaris), common dwarf sun rose (llclianthemum vulgare), common pulsatilla anemone 
(Anemone Pulsat'dla), white vine, virgin’s bower, or traveller’s joy (Cldmatis Vitdlba), 
cultivated saintfoin (Onobrychis sativa). 

2126. SiJicious. Throe-leaved speedwell (Veronica triphyllos) and vernal (v^rna), 
Italian viper’s bugloss (/'.’'chium italicuin), smooth rupture-wort (Hcrnikria glabra) 
and hairy ihirsilta), English catchfly (Silenc dnglica) and otlicr species, red sandwort 
(Arenuria riibra), Ac., corn-field spurrey (Sptirgula arvdnsis), hybrid poppy (l^paver 
hybridiim), Argeinonc, &c. 

2127. Ferrugincous. Common sorrel (Rumex Acetdsa) and sheep’s sorrel (Aceto- 
sellu). 

2128. Peaty. Bilberiy (Faccinium Myrlillus), blcabcrry (uligindsum), cranberry 
(Oxycoccus pfdustris) heath, (Lrka) 4 sp., awl-s/iapcd spurrey (Sp<?rgula subulkta), 
oflicinal septfoil (Tormentiila oilicinalis). 

2129. Saline. Glasswort (Salicdrnia) 4 species, ni.arine wrackgrass (2^ostdra marina), 
sea ruppia (Ituppia maritima), sea lung-wort (I’ubuonaria maritima), Soldanella bear- 
bind (Calystkgia Soldandlla), wJiorletl knotgrass (/llecebrum vcriicillatum), sea goo.se- 
foot (Clienopodium inaritinmin) and shrubby (frutiedsuin), kali saltwort (Salsdla Aali), 
wliorl-fcaued hoiieywort (jS'ison verticillatum), mai'ine siuidwort (Arcnaria marina), &c., 
fringed onichc (/i'triplex Inciniata). 

2180. Aquatic. Marsh marigold (Ciiltha palustris), common mare’s-tail (i/ippuris 
vulgfiris), common butterwort (Pinguicula vulgaris), European watcr-horehound ^Lycd- 
piis eurojiai'us), dia'cious valerian (Valendna dioica), miu'-sh violet (Plola palusiris), 
V^alerandi’s brookweod (Sbmdlus Valerdndi), marsh thyssclinnm (Tliyssellnum pa lustre), 
square-stalked c]iilol)ium (Epilobium tetragdnum), willow ly thrum (Lythrum Salicaria), 
tonguc-fcowed crowfoot (Eaudnciilus Lingua) and si)earwort (Flamraula). 

2131. Very dry. lied sandwort (Arcnaria rubra), .sheep’s sorrel (Ehmex Acctos^lla), 
wild thyme (Lliymus 5'erpyllum), common acynos (.Lcynos vulgaris), field trefoil (2'ri- 
fdlium arvimse). 

2132. These plants are not absolutely to be depetuled on, however, even in Britain; 
and in otlier countries they are sometimes found in soils directly opposite. Stil4 the 
cultivated saintfoin (^Inobiycliis sativa) is almost always an indication of a calcareous soil; 
the common coltsfoot (2’ussilago L’Arfara), of blue clay; the red sandwort (Arcnaria 
rubra), of poor sand; and the sheep’s sorrel (Rumex Acetostdla), of the presence of 
iron, or of [icat. The common reed ( Z’hragiinles communis) and the ampliibious poly¬ 
gonum (Polygonum amphibium) grow on alluvial soils, which yield excellent crops if 
properly drained; but where the coni horse-tail (7?quisetum arvdnse) grows freely, 
it indicates a cold iind retentive subsoil. The corn-field jiinipcrnel (.4nagallis arviinsis), 
the com-ficld madder (Shniirdia arvtinsis), the corn-field gromwcll (Lithosp^rmum 
arv^nsc), and the salad Limb’s lettuce ( Valerianilla olitdria), grow on cultivated lands, 
where the soil is a strong black loam on a dry bottom; when such a soil is wet, the 
clown’s all-heal (.Vtachys palustris) makes its appearance. A light sandy soil is known 
by the presence of the purple archangel (Lkiiiium purpureum); the shepherd’s purse 
(Caps^lla bfirsa pastdris). If the parsley piert (Alchemtlla A'phancs) is found, the soil 
is rather unproductive; if the corn-field spurrey (Spergula arvdnsis) grows very thick, 
the ground has likely been rendered too fine liy the harrow'; the common ragwort 
(ZTeridcio Jacoboi'a), and the cornfield cirsium ((Tirsium ai'v^nse), grow indiscriminately 
on light and strong loams, but always indicate a fertile soil. I'lie wall draba (Zh'uba 
muralis) and tlic annual knawel (SclerAiithus nnnuus) grow on soils that are dry, sandy, 
and poor in tljc extreme. The spiny rcst-liarrow (Ononis spinusa) is often found on 
dry pasture, and wltere the soil i.s incumbent on rotten rock, 'line aquatic, peaty, and 
saline soils are almost every where indicated by thdr appropriate plants; a proof, as we 
have before stated, tliat the climate and natural irrigation of plants have much more 
influence on tlieir habits than mere soil. (Galpin^ Compendiums Flora Brit .; Loudon’s 
Hortus Brit.} Kent's Hintsi Farmers' Mag. Feb. 1§!19; and tlte Quarterly Journal of 
Agrk. for Aug. 1828.) 
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SuBSSCx. 2. Of discovering the Qualities ^'Sotls hy Chemical Analysis. 

2133. Chemical analysis is much too nice an operation for general purposes. It is not 
likely that many practical cultivators will ever be id[>lc to conduct the analytic process 
with sufficient accuracy, to enable them to depend on the result: but, still, such a know* 
ledge of chemistry as stiall enable the cultivator to understand the nature of the process 
and its results, when made and presented to liim by othel^ is calculated to i>e highly 
useful, and ought to be acquired by every man whose object is to join thcoretiuU to 
practical knowledge. If it so happens that he can perform the operations of analysis 
himself, so much the better, as far as tliat point is concerned; but, on the whole, such 
knowledge and adroitness arc not to be expected from mem who have so many other 
points demanding their attention, and who will, therefore, effect their purpose much 
belter by collecting proper sjjecimens of the soils to be studied, and sending them for 
analysis to a respectable operative chemist. 

2134. In selecting speamens, where the gent ral nature of the soil of a field is to Iks 
ascertained, portions of it should be taken from different places, two or three inches below 
the surface, and examined as to the similarity of their propt^rties. It sometimes happens, 
that upon plains, the whole of the upper stratum of tlie land is of the ssune kind, and in 
this case, one analysis will be sufficient: but in valleys, and near the beds of rivers, there 
are very great differences, and it now and then occurs that one part of a field is calcareous, 
and another part silicious; and in this case, and in analogous cases, the portions dif 
ferent from each other should be sepanately submitted to experiment. Soils, when 
collected, if they cannot be immediately examined, should be preserved in phials quite 
filled with them, and closed with ground glass stojipers. TIte quantity of soil most 
convenient for a perfect analysis is from two to four hundred grains. It should bo col¬ 
lected in dry weather, and exposed to the atmosphere till it becomes dry to the touch. 

213.4. The soil best suited for culture, according to the analysis of Hergman, contains 
four parts of clay, three of sand, two of calcareous earth, and one of magnesia; and, 
according to the analysis of I'uiircroy and Ifassenfratz, 0216 jiarts of fertile soil con¬ 
tained .30.') parts of earlwn, together with 279 parts of oil ; of which, according to the 
calculations of Lavoisier, 220 parts may he regarded as carbon : so that the whole of the 
carbon contained in the soil in question may be estimated at about 525 parts, exclusive 
of the roots of vegetables, or to about one sixteentli of its weight. Young observed that 
equal weights of diflercnt soils, when dried and reduced to powder, yielded hy distillation 
quantities of air somewhat corresponding to the ratio of their values, llic air was a 
mixture of fixed and inflammable airs, probably derived from the decomposition of water, 
cither by the chemical affinities of the ingredients of the soil, or by the process of vege¬ 
tation, while tlie carbonic acid or fixed air may be .absorbed from the atmosphere, or 
protiuced by living vegetables under certain circumstances. The following is the ana¬ 
lysis of a fertile soil, as occurring in the ncighbourliood of Bristol: — In 400 grains, 
there were of water, 52; silicious sand, 240 ; vegetable fibre, 5 ; vegetable extract, 3 ; 
aliiminc, 48; magnesia, 2; oxide of iron, 14; calcareous earth, 30; loss, 6. But 
Kirwan has shown in his Geological Essays, that the fertility of a soil dejwnds in a great 
measure upon its c.apacity for retaining water; and if so, soils containing the same ingre¬ 
dients must be also equally fertile, all other circumstances being the same, though it is 
plain that their actual fertility will depend ultimately upon the quantity of rain that falls, 
because the quantity suited to a wet soil cannot l)e the same that is suited to a dry soil; 
and hence it often happens that the ingredients of the soil do not correspond to the 
character of the climate. Silica exists in the soil under the modification of sand, and 
alumine under the modificatioti of clay; but the one or the otlicr is often to be met with 
in excess or defect. Soils in which the simd preponderates retain the least moisture, and 
soils in which the clay preponderates retain the most; the former are dry soils, the lattci 
ore wet soils; but it may happen tliat neither of them is sufficiently favourable to 
culture; in which case, their peculiar defect or excess must be supplied or retrenched 
before they can be brought to a state of fertility. 

2136. Use if the rcsidt <f analysis. In the present state of chemical science. Dr. Ure 
observes, no certain system can be devised for the improvement of lands, independent of 
experiment; but there are few cases in which the labour of analytical trials will not be 
amply repaid by the certainty with which they denote the best methods of melioration ; 
and tliis will particularly happen, when the defect of composition is found in the propor¬ 
tions of the primitive earths. In supplying organic matter, a temporary food only is 
provided for plants, which is in all cases exhausted by means of a certain number of 
crops; but when a soil is rendered of the best possible constitution and texture, with 
regard to its earthy parts, its fertility may be considered as permanently established. It 
becomes capable of attracting a very large portion of vegetable nourishment from the 
atmosphere, and of producing its crops with comparatively little labour and expense. 
(Diet, of Clam., art. Sod.) 
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StmsKCT. 3. Of disiovering the Qualities of a Soil mechanically and empmeaUy. 

313*7. The physical properties o{ s<Hls^aii<l some of theii* most important constituents 
Itelattvely to the cultivator, may be ascertained to a certain extent by various and very 
ilimple means. 

3138. The ^cftc grainly a soil, or the relation of its weight to that of water, may 
be ascertained by introdiicing into a phial, which will contain a known quantity of water, 
equal volumes of water and of soil, and this may be easily done by pouring in water till 
it is half full, and then adding the soil till the fluid rises to the mouth; the diflhrence 
behlreen the weight of the soil and tliat of the water will give tlio result. Thus if the 
bottle contains four hundred grains of water, and gains two hundred grains when lialf 
filled with water and half with soil, the specific gravity of the soil will be 3, that is, it 
will be twice as heavy as water, and if it gained one hundred and sixty>five grains, 
its specific gravity would be 1825, water being 1000. 

3139. The presence of clay and sand in any soil is known, the first by its tenacity, the 
other by its rouglmoss to the touch, and by scratching glass when rubbed on it. 

2H0. The presence of calcareous mailer in soil may bo ascertained by simply pouring 
any acid on it, and observing if it circrvesces freely. Muriatic acid is the best for this 
purpose. Calcareous soils, magnesian soils, and clays, ore, for the most part, softer to 
the touch tlian arenaceous soils. To ascertain tlie quantity of calcareous eardt present, 
dry soil thoioughly, and wcigfi 100 grains of it, which gradually add to one drachm of 
muriatic acid diluted witli two drachms of water iii a phial poised in a balance : tiie loss 
of weight will indicate (he escape of carbonic acid, which will be 44 per cent of tlie 
quantity of ciilcareoiis earth in the soil. 

2141. The presence if org<ini\cd mailer in any soil may be ascertained very satisfactorily 
by weighing it after being thoroughly dried ; then subjecting it to a red heat and weighing 
it again, the weight last found will be the proportion of organic matter and carbonic acid 
gas, if there should have been any. The same object may also be attained by ascertaining 
the specific gravity of the soil, but with less accuracy. 

2143. The piesence of metallic osi'les iu a soil in.iy generally be known by tlieir colour. 
Ferrugineous sods are rod or yellow; cupreous soils, interspersed with greenish 
streaks, \c. Cu|)ieous impregnations of soils arc rare, and the usual green matter in 
siiili soils as the oreen sand of English geologists, .ajipcars to be coloured by iron, which 
is almost the only metallic imprcgn.ition in consideniblu quantity in any soil. 

214.5. 2'he ptesence of sail, sulphur, tool, &c., may be known by tlie absence or 
peculiailt} of vegetation, as well as by colour, und the appcaiance of the water of sucli 
soils. Saline sods maybe distinguished by the taste; sulphuicous soils by tlicir smell 
when thrown on abut iioti; and the presence of coal by its fiaginents, which will be 
left after the soluble matters arc removed by water and muriatic acid. 

2144. The capacity of a soil for letaining water may be thus ascertained. An equal 
portion of two soils, peifectly dry, may be introduced into two tall glass cylindrical vessels 
(Jig- 203.), in the middle of each of which a glass tube has been 
previously placed. The soils should be put intu each in the 
same manner, not compressed veiy haid, but so as to receive a 
solidity approaching to that which they possessed when first ob¬ 
tained for trial. If, after this preparation, a (juaulily of water 
be poured into the glass tubes, it will subside ; and the cnpillaiy 
attraction of the soils will conduct it up the cylindeis towards 
the tops of the vessels. That which conducts it most rapidly, provided it does not rise 
from the weight of the incumbent column of water in the tube, may be pronounced to 
be the better soil. (Grisenthwaile.) 

■Sect. TV. Of the Uses if the Soil to Vegetables. 

2145. Soils afford to phxnls a Jiied abode and medium of nourishment. Earths, exclu¬ 
sively of organised matter and water, are allowed by most phy.iologists to be of no other 
use to plants than that of supporting them, or furnishing a medium by which they may 
fix themselves to the globe. But eaitlis and organic in«tter, that is, soils, afford at once 
support and food. 

2146. 'Thepure earths merely act as mechanical and indirect chemical agents in the soil. 
The eartlis all appear to be metallic bases united to oxygen: these oxides have not been 
completdjr decomposed ; but there is no reason to suppose th.at their cortliy bases are con¬ 
vertible into the elements of organised compounds, that is, into carbon, hydrogen, and azote. 
Plants have been made to grow in given quantities of earth. They consume very small 
portions only; and what is lost may be accounted for by the quantities found in their ashes; 
that is to say, it has not been converted into any ncw^^roducts. The carbonic acid 
united to limo gr magnesia, if any stronger acid happens to be formed iiythe soil during 
the fermentation of vegetable matter, which will disengage it from the earth.s, may be 
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decomposed; but the eaiths'themselves canaot be supposed converdble into oUter sub¬ 
stances, by any process taldng place in the soil. In all coses the ashes of plants contain 
some of die earths of the soil in wMch they grow ; but these earths,' as has been ascer¬ 
tained from the ashes afforded by different plants, never equal more than one fiftieth of 
the weight of the plant consumed I^they be considered as necessary to the vegetable, 
it is as giving hardness and firmness to its organisatiOm Thus, it has been mentioned 
that wheat, oats, and many of the hollow-stalked grasses, have an epidermis prindpaliy 
of silioious eartli; the use of which seems to be to strengthen them, and defend them 
from die attacks of insects and parasitical jdants. 

2147. The true nourishment of plajtts is water auU deeotftposing organic matter; 

both these exist only in soils, not in pure earths: but the ciltthy parts of the soils arc 
useful in retaining water, so as to supply it in the proper proportions to the roots of 
the vegetables, and they are likewise effcacious in producing the proper distribution of 
die animal or vegetable matter. When equally mixed with it they prevent it from 
decomposing too rapidly; and by their means the soluble parts are supplied in proper 
proportions. v 

2148. The soilis necessary to the e^itence plants, both as affording them nourishment, 
and enabling them to fix tlicmselves in suclt a manner as to obey those laws by which 
their radicles are kept below the surface, and their leaves exposed to the ficc atmosphere. 
As die systoms‘of roots, branches, and leaves are very different in different vegetables, so 
they flourish most in dliRwent soils : plants which have biiljbuiis roots require a loost r 
and a lighter soil than sudi as have fibrous routs; plants j^sessing only short fibrous 
radicles demand a firmer soil than such as have taji-roots oi extensive lateral roots. 

2149. The constituent parts of the soil, which gwe tcnaiity and coherence, are thefnely 
divided matters; and they possess the power of giving those qualities in the highest 
degree when they contain much alumina. A small quantity of hiiely divided matter is 
sufficient to fit a soil for the production of turnips and b.iiley ; and a tolerable crop of 
turnips lias been produced on a soil containing 11 pai Is out of 12 of sand. A much 
greater proportion of sand, however, always pioduces absolute sterility. Ihe soil of 
Bagshot heath, which is entirely devoid of vegetable covciing, contains less than one twen¬ 
tieth of finely divided mattci ; 400 parts of it, vvbith bad been heated red, aiiurded S8v) 
parts of coarse silicious sand j 9 parts of hne siliiious sand, and 11 paits of impalpable 
matter, which was a mixture of ferruginous clay with caiboiiate of lime. Vegetable or 
animal matters, when finely divided, not only give coherence, but likewise softness and 
penetrability ; but neither tlicy nor any other part of the soil must be in too great jiropor- 
tion ; and a soil is unproductive if it coiisiits ontiiely of impalpable matters. Piiic alumina 
or silica, pure carbonate of lime or caibonatc of inagncsii, are incapable of supporting 
healthy vegetation ; and no soil is fertile Uiat cont.iins as much as 19 i>arls out of 20 of 
any of these constituents. 

2150. A certain degree of fruihdily or looseness of lextme is also required in sods, in 
order tliat the opeiations of eultiiie maybe easily conducted; that moisture may have 
ficc access to thefibies of the roots, that heat may be readily conveyed to them, and tliat 
evaporation may proceed without obstruction, 'llicsc aie coiiiinonly attained by tlie 
presence of sand. As alumina possesses all the propeities of adhesiveness in an eminent 
degree, and silcx those of fiiability, it is obvious tliat a mixtuie of tlicse two eaiths, in 
suitable propoitions, would furnish evciy thing wanted to iorni the most jitifect soil, as to 
water and the opeiations of cultuie. In a sod so compounded, water will be presented 
to the roots by capillaiy attr«w:tioii. It wi*! be suspended in it, in the same manner as it 
is suspended in a sponge, not in a state of aggregation, but of minute division, so that 
every part may be said to be moist, but not wet. {GiisenlhwaUc.') 

2151. The water chemiLally comhintd aniougst the elements of soils, unless in the ca.e 
of tlic decomposition of animal or vegetable substances, cannot be absorbed by the roots of 
plants ; but that adhering to the parts of the soil is in con'-tantiisc in vegetation. Indeed, 
there arc few mixtures of the earths found in soils which contain any chemically combined 
water; water is expelled from the earth by most substances whiih combine with them. 
I'tius, if a combination of lime and water be exposed to carbonic acid, the cprbonic acid 
takes the place of water ; and compounds of alumina and silica, or other compounds of 
the eartlis, do not chemically unite with water; and soils, as it has been stated, are formed 
either by earthy caibonatcs, or compounds of the pure eartlis and metallic oxides. When 
saline substances exist in soils, they may be united with water both chemically and me¬ 
chanically ; but tlicy arc always in too small a quantity to infiuence materially tlie rela¬ 
tions of the soil to water. 

2152. The power of the soil to absorb watr by capUlari/ attraction depends in great mea¬ 
sure upoh the state of division of ita parts; tlie more divided they are, the greater is their 
absorbent powertr The differeni^constituent parts of soils likewise appear to act, even by 
cohesive attraciIot!t» with difi’creiit degrees of eiioJ'gy. Thus vegetable substances seem to 
be more absorbiefit than animal substances ; animd substances more so than compounds 
of alumina and silica; and compounds of alumina and silica more absorbent than car- 
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bonates of lime and magnesia ; tliese dlficrences may, however, possibly depend upon the 
difTerences in their state of division, and upon the surface exposed. 

2153. T/te power of soil to aisoi b water ft om air is much connected with fertility. When 
di>is power is great, the plant is supplied with moisture in dry seasons; and tlie effect of 
evaporation in the day is counteracted by the absorntionof aqueous vapour from the atmo¬ 
sphere, by the interior parts of the soil during tim day, and by both tiic exterior and in¬ 
terior during die night. The stiff clays approaching to pipe-clays in their nature, which 
take up the greatest quantity of water when it is poured upon them in a fluid form, arc 
not the soils which absorb most moisture from the atmosphere in dry weatlier. They 
cake, and present only a small surface to the air ; and tlic vegetation on them is gene¬ 
rally burnt up almost as readily as on sands. The soils most eflicient in supplying the 
plant with water by atmospheric absorption arc those in which there is a due mixture 
of sand, finely divided clay, and carbonate of lime, widi some annual or vegetable 
matter, and which are so loose and light as to be freely permeable by die atmosphere. 
With respect to this quality, carbonate of lime, and animal and vegetable matter, are of 
great use in soils; they give absorbent i>ower to the still, without giving it likewise 
tenacity; sand, wliicii also tlestroyj tenacity, on tJio contiary, gives little absorbent 
power. The absorbent power of soils, with icspect to atmospheric moisture, is always 
greatest in the must fuitilc; so diat it affords one method of judging of the productive- 
nc£S of land. 

2154. Examples of the absorbent powers of sou's. 1000 parts of a celebrated soil from 
Ormiston, in East Lothian^ which eontaiiieu more tlian lialf its weight of fliiely divided 
matter, of whieli 11 parts were carbonate of lime, and 9 parts vegetable matter, when 

' dried at 212°, gained in an hour, by exposure to air saturated widi moisture, at a 
temperature of 62°, 18 grains. lOOO parts of a very fertile soil from the bonks of the 
river Parret, in Somersctshiic, undei t)ie same circumstances, gamed 16 grains. 1000 
parts of a soil from Mersea, in Essex, gained 13 giains. 1000 grains of a fine sand, 
from Essex, gained 11 grains. KKIO of a coarse s.ind gained only 8 grains. 1000 of a 
soil from Bagshot Heath gained only 3 grains. 

2155. The (tbwrbent pouers of sods ought to van/tviih the climate in which they are 

situated, llie absoiption of moisture ought to be much gieater in warm or dry countries, 
dian in cold and moist ones; and the quantity of clay, or vegetable, or animal matter in 
soils greater. Soils also on declivities oiiglit to be moie absoibent tlian in plains or in the 
bottoms of valleys. Their pioductivcncss likewise is influenced by tlie nature of the sub¬ 
soil, or the stratum on whicli they rest. When soils are immediately situated upon a bod 
of rock or stone, they are much sooner rendered dry by evaporation than where the sub¬ 
soil is of clay or marl; and a prime cause of tlie great fertility of the land in tlie moist 
climate of Ireland, is the proximity of the rocky strata to the soil. A clayey sub-soil 
will Sometimes be of material advantage to a sandy soil; and in this case it will retain 
Inoisture in such a manner as to be capable of supplying that lost by the cartli above, in 
(xinscqucnce of evaporation or the consumption of it by plants, A sandy or gravelly 
sub-soil often corrects tlie imperfections of too great a degree of absorbent imwcr in the 
true soil. In calcareous countries, where the surface is a species of marl, th^soil is often 
found only a few inches above the limestone; and its fertility is not impaired by the 
proxhnity of the rock; though in a less absorlient soil, this situation would occasion 
barrenness; and the sandstone and limestone liills in Derbyshire and North Wales may 
be easily distinguished at a distance, in summer, by the different tints of the vegetation. 
The grass oh the sandstone hills usually appears brown and burnt up; tliat on ^e lime- ' 
stone hill!> flourishing and green. Tlicrc is a considerable difference between the sandy 
soils of the east and west coasts of Scotland. All along the west coast from tlie Solway 
Frith to the Clyde, such soils arc more productive than soils of a similar quality on tlie 
east coast, under the same circutnstances of management. The extensive culture of 
ptl^toes for instance, and the succession of com crops in Dumfriesshire and Galloway, 
wmM soon reduce to a state of sterility muc^i of tlie best sandy soils of dloxburglisliire 
and the Lothians. ' 

2156. In a moist climate where the quantity of rain which falls annually equals from 40 
to 60 inches,^a»in Lancashire, Cornwall, and some ports of Ireland, a siheious sandy soil 
Is much more productive than in dry districts ; and in such situations wheat and beans 
vKU require a less coherent and ab'orbent soil tlian in drier situations; and plants having 
bulbous roots will flourish in a soil containing as much os 14 parts out of 15 of sand. 
’Even the exhausting powers of crops will be influenced by like circumstances. In coses 

trfaere plants cannot alisorb silfiicient moisture, they must take up more manure s and « 
In Ireland, Cornwall, and the western Highlands of Scotland, com will exhaull less 
tban ip dry inland situations. Oats, particularly, in dry climates, are impoverisUng in a 
JnvritBigher degree tliau in moist ones. 

'■H ^Many sods are popularly distinguished as cold or hot ; and the disthiction, though 

W mat view it may appear to bo founded on prejudice, is really jusC Some soils a» 
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much more heated bjrthc mya'of tiic sun, all other circumstances being equal, than otliers; 
and soils brought to the same degree of heat cool in different times, i. c. some cool much 
faster thait others. ‘I’liis property has been very little attended to in a philosophical point 
of view ; yet it is of the highest importance in culture. In general, soils which consist 
principally of a stiff white clay are with difficulty heated; and, being usually very moist, 
they retain their heat but for a short timS. Chalks are similar in one respect, the difficulty 
with which they are heated; but, being drier, they retain their heat longer, les-s being 
consumed in causing the evaporation of their moisture. A black soil, containing much 
soft vegetable matter, is most heated by tlie sun and air; and the coloured soils, and the 
soils containing much carbonaceous or ferruginous matter, exposed under equal circum* 
stances to the sun, acquire a much higher temperature than pale soils. 

2158. When soils are perfectly dry, those which most readily become heated hy the solar rays 
likewise cool most rapidly but tlie darkest-coloured dry soil (tliat which contains abund¬ 
ance of animal or vegetable matter, substances which most iadilitate the ffiminution of 
temperature), when heated to the same degree provided it be witliin the common limits 
of die effect of solar heat, will cool more slowly tlian a wet pale soil entirely composed 
of earthy matter. Sir H. Davy “ found that a rich black mould, which contained nearly 
one fourth of vegetable matter, had its temperature increased in an hour from 65® to 88® 
by exposure to siinsliiiic; whilst a chalk soil was healed only to 69° under the same cir¬ 
cumstances : but the mould removed into tlie sliade, wlicrc the temperature was 62°, 
lost, in half an liour, 15°; whereas the chalk, under the same circumstances, bad lost 
only 4°. We may also refer to the influence of black earth in melting snow, as prac¬ 
tised empirically on the Alps, and tried philosophically by Franklin and Saussure. 
llie latter placed on the top of the high Alpine mountain Ciamont a box lined with , 
black cloth, a ith the side next tlic sun closed by three panes of glass at a little distance 
apart the one fiom tJic other, and found the tliennometer rise thirty degrees in two hours, 
fiom tlie concentiation of the sun’s rays. {Agncrdlure appliqu^, ^c. tom. i. 82.) A 
brown fertile <^oil and a cold barren clay were each artificially heated to 88°, liaving been 
pi eviously dried, they were then cxpo‘ed in a tcmpciature of 57°; in half an hour the 
daik soil was^ound to have lost 9° of heat, the clay had lost only 6°. An equal portion 
of the clay containing moisture, after being heated to 88°, was exposed in a temperature 
of 55°; in less than a quarter of an hour it was found to have cooled to the temperature 
of the room. Tlie soils in all these exporiinents were placed in small tin-plate trays, two 
inches square, and half an inch in depth; and the temperature was ascertained by a 
delicate thermometer. Thus the tciiiperatvirc of the surface, when bare and exposed to tlie 
rays of the sun, aflbrds at least one indication of the degree of its fertility ; and the ther¬ 
mometer may be sometimes a useful instrument to the piiicliaser or improver of lands.” 

2159. The moisture in the soil and sub-soil materially affects their temperature, and pre¬ 
vents, as in the case of constantly saturated aquatic soils, their ever attaining to any great 
degree cither of heat or cold. Tlie same observation will apply to moist peaty soils, or 
peat-bogs. 

2160. Chemical agency of soils. Besides these uses of soils, which may be considered 

mechanical, there is, Sir II. Davy observes, another agency between soils and urganisablo 
inattcisi, which may be regarded as chemical in its nature Tlie earths, and even the 
earthy carbonates, liave a certain degree of chemical attraction for many of the princi¬ 
ples of vegetable and animal substances. This is easily cveinplified in the instance of 
alumina and oil; if an acid solution of alumina be mixed with a solution of soap, which 
consists of oily matter and potas^^a, tlic oil and the alumina will unite and fonn a white 
powder, which will sink to the bottom of the fluid. Hie cxtiact from decomposing 
vegetable matter, when boiled with pipe-clay or cluilk, forms a combination which the 
vegetable matter is rendered more difficult of decomposition and of solution. Ihiie 
silica and silidous sands have little action of this kind ; and the soils which contain the 
most alumina and caibonate of lime are those which act with tlie greatest chemical cncfgy 
in preserving manures. Such soils merit the appellation, w hich is commonly given to 
them, of ricli soils; for the vegetable nourishment is long preserved in them, unless 
taken up by tlie organs of plants. Sib'eious sands, on the contrary, deserve the term 
hungry, w hich is commonly applied to them; for the vegetable and animal matters they 
contain, not being attracted by the earthy constituent parts of the soil, arc more liable to 
be decomposed by the action of the atmosphere, or carried off" from them by water. In 
most of the black and brown rich vegetable moulds, the caitlis seem to be in combination 
with a peculiar extractive matter, afl'orded during the decomposition of vegetables ^his is 
slojyly taken up or attracted from the earths by water, and appears to constitute a prime . 
caute of tlie fertility "of the soil. "" 

2161. Thus all sods are usfyl to plants, as affording them a fixed abode and a range 
for their roots to spread in search of food; but some ore much more so than others, as 
better adapted by their constituent parts, diinate, inclination of surface, and sub-soil, 
for attracting and supplying food, t '' 
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Sect. V. Of the Improvement of Soils. 

2162. Soils may be rendered more fit for answering the jrurposes <f n^'etalion. by pul¬ 
verisation, by consolidation, by exposure to the atmosphere, by an alteration of their 
constituent parts, by changing their condition ip respect to water, by changing their 
position in respect to atmospherical influence, and by a change in the kinds of plants 
cultivated. All these improvements are indeiiendent of the application of manures. 

SuBSECT. 1. Pvlperisation. 

2163. The mechanical division of the parts (f soils is a very obvious improvement, and 
applicable to all in proportion to their adhesive texture. Even a free silicious soil will, 
if left untouched, become too compact for the proper admission of air, rain, and heat, 
and for the free growth of the fibres; and strong upland clays, not submitted to the 
plough or the sjiade, will, in a few years, be found in tlie possession of fibrous-rooted 
perennial grasses, which form a clotliing on their surface, or strong tap-rooted trees, as 
the oak, which force their way through the interior of the mass. Annuals and ramen- 
taceous-rooted herbaceous plants cannot penetrate into siicli soils. 

2164. The first object if pulverisation is give scope to the roots (f vegetables, for witli- 
out abundance of roots no plant will become vigorous, whatever may be the richness of 
the soil in which it is ])lacec{. The fibres of the roots, as we have seen (^! 538.), take up 
the extract of the soil by intro-susception; the quatitity taken up, therefore, ^vill not 
depend alone on tlie quantity in the soil, but on the number of absorbing fibres. The 
more the soil is pulverised, the more these fibres arc increased, the more extract is ab¬ 
sorbed, and the more vigorous does the idant become. I’ulvcrisation, therefore, is not 
only advantageous previously to planting or sowing, but also during the progress of vege¬ 
tation, when applied in the intervals between the plants. In the latter ca.se it operates also 
in the way of pruning, and by cutting off or shortening the extending fibres, causes tliem 
to branch out numerous others, by which the mouths or pores of the jilants arc greatly 
increased, and such food as is in the soil has tlie better chance of being sought after, and 
taken up by them. Tull and Du Ilamel relate various experiments which decidedly 
prove that, ceeterispnril/us, the multiplication of the fibres is as the inter-pulverisation; 
but the strength of the vegetable, in consequence of tliis multiplication of fibres, must 
depend a good deal on the quantity of food or of extract within their rcfU-’h. The root of 
a willow tree, as we have seen (1590.), lias tlie fibres prodigiously increased by coming in 
contact with tlie water in a river, and so have various other aquatic plants, as alder, mint, 
Xysimitchia thyrsiflora, T&lla paliistris, ffv’niinthc fistuldsa, &c. ; but tlieir herbage is 
proportionally increased unless the water be impregnated vv ith organised remains. 

2165. Pulverisation increases the capillary attraction, or spongc-like projierty, of soils, 
by which their humidity is rendered more unitbrin. It is evident this capillary 
attraction must be greatest where the particles of the earth are finely rlivided; for gravels 
and sands hardly retain water at all, while clays, not opened by pulverisation or other 
means, cither do not absorb water, or wlien, by long action, it is absotbed, they retain 
too much. Water is not only necessary as such to tlie growth of plants, hut it is 
essential to the production of extract from the vegetable matters wliich they contain; and 
unless the soil, by pulverisation or otherwise, is so constituteil as to retain the quantity 
of water requisite to iiroduee this extract, the addition of manures will be in vain. 
Manure is useless to vegetation till it becomes soluble in water, and it would remain 
useless in a state of solution, if it so abounded as wholly to exclude air, for then the 
fibres or mouths, unable to perform their functions, would soon decay and rot off 
Pulverisation, in a warm season, is of great advantage in admitting the nightly dews to 
tlie routs of plants. Chaptal, in liis Agncullurc apjAiquie u Chimie, relates tlie groat 
benefit he found from the practice, in this respect, to his corn crops; and shows of what 
importance it is in the cultuie of vineyards in France. 

2166. The temperature of a soil is greatly promoted by pulverisation. Earths, Grisen- 
thwaite observes, arc also among the worst coniluctors of heat with which we arc 
acquainted, and consequently it would be a considerable time before the gradually 
increasing temperature of spring could communicate its ;euial warmth to the roots of 
vegetables, if their lower strata were not heated by some other means. To remove this 
defect, which always belongs to a close compact soil, it is necessary to have the land 
open, that there may be a free ingress of the warm air and tepid rains of spring. 

2167. Pulverisation contributes to the increase if vegetable food. Water is known to be 
a condenser and solvent of carbonic nckl gas, which, when the land is open, can be 
immediately carried to the roots of vegetables, and contribute to their growtli; but if the 
land lie close, and the water lie on or near its surface, then the carbonic acid gas, which 
sdways exists in the atmosphere and is carried down by rains, will soon be dissipated. 
An open soil is also most suitable for effecting those changes in the manure itselt) which 
are equally necessary to the preparation of such food. Animal and vegetable substances, 
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exposed to the alternate action of heat, moisture, light, and air, undergo spontaneous 
decompositions, which would not otherwise take place. 

21GS. JBtf nteatis of pulverisation a portion of atmospheric air is Imried in the soil- This 
air, so confined, is decomposed by the moisture retained in tlie earthy matters. 
Ammonia is formed by tlic union of die hydrogen of tiie water with the nitrogen of the 
atmosphere; and nitre, by the union m oxygen and nitrogen; the oxygen may also unite 
with tlie carbon contained in the soil, and fonn carbonic acid gas, and carburetted 
hydrogen. Heat is given out during these processes, and “ hence,” as Dr. Darwin remarks 
(Phpiologia, sect. xii. 1.), “ the great propriety of cropping lands immediately after they 
have been comminuted and turned over; and this tlie more especially, if manure has 
been added at tlie same time, as the process of fcrmentali.on will go on faster when tlie 
soil is loose, and the interstices filled with mr, than afterwards, when it becomes com- 
pressed with its own gravity, the relaxing influence of rains, and the repletion of the 
partial vacuums formed by the decomposition of the enclosed air. The advantage of the 
heat thus obtained in exciting vegetation, whi tlicr in a seed or root, especially in spring, 
M'hen tlie soil is cold, must be very considerable.” 

2169. The great advantages of pulverisation deceived Tull, who fancied that no other 
assistances were required in tile w'ell-management of tlie business of husbandry. A 
knowledge of chemistry, in its present impiovcd state, would have enabled him to discover 
that the pulverisation of the soil was of no other benefit to the plants that grow in it than 
as it “ increased the number of their fibrous roots or mouths by which they imbibe their 
food, facilitated tlie more speedy and perfect preparation of tliis food, and conducted the 
food so prepared more regularly to their roots.” Of this food itself it did not produce 
one particle. 

2170. The depth of puh'erisalion. Sir IF. Davy observes, “ must depend upon the nature 
of the soil, and of the subsoil. In rich clayey soils it can scarcely be too deep ; and even 
in sands, unless the subsoil contains some principles noxious to vegetables, deep 
comminution should be practised. When the roots are deep, they are less liable to be 
injured either by excessive rain or drought; the radicles arc shot fbrtli into every part of 
the soil; and the space from which the nourisimient is derived is more considerable tlian 
when the seed is superficially inserted in the soil.” 

2171. Tulvcrisatutn should, in. all cases, be accompanied^ with the admixture of the parts 
of sods by turning them over. It is dilficull, indeed, to pulverise without ellectiiig tliis 
end, at least by the implements in coiimion use; but, if it could be eliccted, it w’ould be 
injurious, because tlie difference of gravity between the org.iiiised matters and the eartlis 
has a constant tendency to sepaiate them, and* stirring a soil only with forks or pronged 
implements, siicli as cultivators, would, in a slioil time, leave the surface of the soil too 
light and spongy, and the lower part too compact and earthy. 

SunsECT. 2. Of the Improvement of Soils hy Compression, 

2172. Mechanical consolidation will improve some soils, such as spongy peats and light 
dusty sands. It is but a limited source of improvetneul, but still it deserves to be 
noticed. 

217;J. The proper degree of adhesiveness is best given to loose soils by the addition of 
earthy matters ; but mere rolling and treading arc not to be altogether rejected. To be 
benefited by rolling a soil must be dry, and the operation mnsi not be carried too far. 
A peat-bog drained and rolled will sooner become covered with grasses than one equally 
well drained and left to itself. Drifting sands may be well rolled when wet, and by 
repeating tlie process after rains they will in time acquire a surface of grass or herbage. 
Every agriculturist knows the advantages of rolling light soils after sowing, or even 
treading them with slicep. Gardeners also tread in seeds on certain soils. 

SuBSECT. 3. Of the Improvement of Soils by Aeration or Fallowing. 

2174. Soils are benefited by the free admission (fthe weather to their interior parts. This 
is generally considered as one of the advantages of fallowing, and its use in gardening is 
experienced in compost heaps, and in winter and summer ridging. The precise advantages, 
however, of exposure to the air, independently of tlie concurrent influence of water, 
heat, and the other effects mentioned as attendant on pulverisation, do not seem at present 
to be correctly ascertained. It is allowed that carbonic acid gas may be absorbed by 
calcareous earths, and Dr. Thomson considers that the earths alone may thus probably 
administer food to plants; but Sir H. Davy seems to consider mere exposure to tlie 
atmosphere of no benefit to soils whatever. “ It has been supposed by some writers,” he 
says, “ that certain principles n';cessary to fertility are derived from the atmosphere, which 
are exhausted by a succession of crops, and tliat these are again supplied during the 
repose of the land, and tlie exposure of the pulverised soil to the influence of the air; but 
this in truth is not the case. The earths commonly found iu soils cannot be combined 
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with more oxygen ; none of them unite to azote; and sucft of them as are capable of 
attracting carbonic acid, are always saturated with it in those soils on which the practice 
of fallowing is adopted.” 

2175. Aeration and repose, or summer fallow. “ Tlic vague ancient opinion of the use 
of nitre, and. of nitrous salts in vegetation,” Sir H. Davy says, “ seems to have been one 
of the principal speculative reasons for the defence^! summer fallows. Nitrous salts are 
produced during tlie exposure of soils containing vegetable and animal remains, and in 
greatest abundance in hut weather; but it is probably by the combination of the azote 
from these remains with oxygen in the atmosphere that the acid is formed ; and at the 
expense of an element which otherwise would have formed ammonia; the compounds of 
which arc much more eflicacious than tlie nitrous compounds in assisting vegetation.” 
It is proper to observe that tliis reason is more speculative than experimental, and seems 
influence, in some degree, by the opinion adopted by the autlior, that fallows arc of little 
use in husbandry. One obvious advantage of aeration in summer, or a summer fallow, 
is, that tlie soil may thus be Jicated by the sun to a degree which it never could be if 
partially covered with the foliage of even tlie widest drilled crops. For tliis purpose, if 
tlie soil is laid up in large lumps, it is evident it will receive more heat by exposing a 
greater surface to the atmosphere, and it will retain this heat fur a period of unexpected 
duration, from the circumstance of the lumps reflecting back the rays of heat radiated by 
each other. A clayey soil, in tliis ivay, it is said (Farmer s Magazine, 1815), may be 
heated to 120”, which may in some degree alter its ab.sorbcnt powers as to water, and 
contribute materially to the destruction of vegetable fibre, insects, and their eggs. By 
the aeration of lands in winter, minute mecbanical division is obtained by the freezing of 
the water in the soil; for, as water in the solid state occupies more space than when fluid, 
the particles of earthy matters and of decomposing stones are thus rent asunder, and 
crumble down in a fine mould. Rough stony soils will thus receive an accession to their 
finer soil every winter. Soils which have been soured, sodden, or baked by the tread of 
cattle, or by other means, in wet weather, are more speedily sw'ectened, as the expression 
is, by exposure to the sun during the liottest weather of summer, than by exposure to the 
frost of winter; but iu summer it is contended tliat the drying influence of tlie sun and 
air exhausts the soil of its vegetable matter to such an extent as to counteract the good 
effects of extreme licating by tlie sun. lliose who maintain this doctrine contend diat 
the only use of a summer fallow is to admit of freeing the soil of root-weeds. 

2176. Agricu/tural experwucc Ii.is fully proved that fallows are the only means by which 
stiff clays in moist climates can be effectually cleared of weeds. Supposing therefore 
that no otiicr advantage svliatever was obtained, that no nutritive matter was imbibed 
from the atmosplierc, .and (ho soil was noithc-r choinically nor mechanically benefited by 
aeration, this Iiencfit alone, the clleclual eradication of weeds, is sufficient to justify tlie 
use of fallows on such soils. 

2177. Jl/owj/ of the objeclUms to fallows have arisen in consequence of the parties not 
previously agreeing as to what a summer fallow is. In England generally, or at least 
formerly, a fallow was a portion of land left a year without culture or cropping, unless 
lieing once or twice ploughed can be denominated the former, and an abundant growth 
of coarse grasses and weeds can constitute the latter, Thejarheres of the French are the 
same tiling. In Scotland, and in the best-cultivated districts, a summer fallow is a 
portion of land begun to be cultivated after the crop is removed in autumn, and is fre¬ 
quently, as need requires, ploughed, harrowed, and otherwise comminuted, and freed 
from stones, weeds, inequalities, Ac., till the autumnal seed-time of the following year: 
it is thus for twelve months In a state of constant tillage and movement. The result is, 
that the land is thoroughly freed from roots of weeds ; from many seeds of weeds, which 
are thus made to genninate, and are then destroyed; and from many eggs of insects which 
are thus hatched, but being witboiit plants to nourish them in their larva state, speedily 
die. The land is also tlioroughly pulverised, and the top, bottom, and middle mixed 
togctlier; stones are picked out, inequalities iinfavouralilc to surface drainage removed 
or lessened, and various other useful objects attained. Such a fallow can no more be 
compared with what usuiilly passes under that name, than the plough of Virgil (112.) 
with that of Small. 

2178. I'httt feUhws of the common kind are much more universal than is necessary, 

there can be little doubt; but there can be as little doubt that fallows such as we have 
described are much less frequent than tliey should foe, and that wherever they are prac¬ 
tised, the agriculturist’s produce and profits will be found far superior to where they 
are omitted: turnip soils are of course to be excepted, because the preparation for that 
crop, on light soils, eftects the same purpose in eight months, that the fallow does in 
twelve. • 

£179 TTte origin of/allouit U coramonly troceit to the idea, that land naturaHy requires rest as well os 
anlniah: but a want of bands flrst, and aftci wards a want of manure, are mucli more likely causes. Men 
tnust very early have observed, flrom what took place in the spots they cultivated as gardens, that puU 
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t-Msatlon and manure would Insure perpetual crops oh tlio same soil •, but they must at tbe same time 
have felt, that they had neither the requisite labourers to bestow the cultivation, nor cattle to produce the 
hMiiure. Ilcncc they would find it easier to break up one piece of ft-esh ground after another, and after 
they had gone a round in this way, as extensive as their limits or other circurnstanres permitted, they 
WMild return to where they began. As their limits became circumscribed by the increase of pofiulation, 
or other causes, they would return the oftencr, till at last, when property became more rigidly dcliiied, and 
more valuable, they would return at shoql intervals regularly. Then it was that the necessity and 
advantage of working fallows would be felt, and the practice become svstematised as at the present day, 
and from the earliest records in civilised couiiiries. J'iie practice of fallowing in Italy, during the time of 
the Romans (liS.), diflbri-d in nothing from that of the same country, and of the rest of Europe, at the 
present day: and if we trace Held < niturc among savage and scinibarbarous nations, and gradually through 
such as are mure wealthy and rcfineil, we shall find the fallow in all its gradations, from breaking up at 
random, to the triennial, quintennial, and septennial operations of tlic best British farmers. 

SuBSBCT. 4. Alteration of the constUnent Turts of Soils. 

SI 80. The constituent parts of soils may be altered by the addition or subtraction of in¬ 
gredients ill which they are deficient or auperabound, and by Uic chemical change of some 
con&tituciit part or parts by the action of fire. 

2181. Iti ascertaining the composition of faulty soils, with a view to their improvement by 
adding to their constUiient parts, any particular ingredient which is the cause of their 
unproductiveness should be particularly attended to ; if possible, they should be com¬ 
pared witli fertile soils in tlic same neighboiirliood, and in similar situations, as tlie 
difference of the composition may, in many cast's, indicate tlie most proper methods of 
improvement. If, on washing a sterile soil, it is found to contain the salts of iron, or 
any acid matter, it may be ameliorated by the application of quicklime. A soil of good 
apparent texture, containing sulphate of iron, will be sterile; but the obvious remedy is 
a top-tlrcssing with lime, which converts the sulphate into manure. If there be an excess 
of calcareous matter in the soil, it may be improved by the application of sand or clay. 
Soils too abundant in sand are benefited by the use of cl.iy, or marl, or vegetable matter. 
Light sands are oAcn benefited by a dressing of peat, and peats by a dressing of sand ; 
though the former is in its nature but a temporary inipiovement. When peats are acid, 
or contain ferruginous sidts, calcareous matter is absolutely necessary in bringing them 
into cultivation. The best natural soils arc those of which the materials have been 
derived from different str.ata, wliich have been minutely divided by air and W'ater, and are 
intimately blended together ; and in improsing soils artificially, Uic cultivator cannot do 
better than imitate the processes of nature. The inateri.ils necessary for the purpose arc 
seldom far distant; coarse sand is often iuuiid immediately on chalk, and beds of simd 
and gravel are common below clay. The labour of improving the texture or constitution 
of the soil is repaid liy great permanent advant.'iges; less manure is required, and its 
fertility insured; and capital laid out in this way secures for ever the productiveness, and 
consequently tlic value, of the band. 

2182. The removal of superabundant ingredients in soils may sometimes be one of the 
simplest and most effectual means of their improvement. It occasionally happens that 
the surface of a well proportioned soil is thickly covered with peat, with drifted sand, 
with gravel, or witli small stones. Extensive examples of the former occur in Stirling- 
shiie, an<l of the latter in Norfolk. In such cases, a simple and effectual mode of im¬ 
provement consists in removing the superincumbent strata, and cultivating that below. 
This can seldom be put in practice on a large scale, with such licavy materials as gravel 
or stones ; but some hundreds of acres of rich alluvial soil, deeply covered by peat, have 
been hared and cultivated in Bloir-Druininond moss in Stirlingshire; an operation com¬ 
menced by the celebr.atcd Loid Kaimes {Gen. Rep. if Scot., Aj^p. v. $.), copied by liis 
neighbours, and continued by liis and their successors. The moss is floated off by 
streams of water, which empty themselves in the Firih of Forth. In tlr‘> river, by the 
winds and tides, it is cast on shore in the bays and recesses, impregnated with salt; and 
here it engenders vegetation on tlic encroaching surfaces of sand and gravel. Coatings 
of sand or gravel can seldom be removed on a scale of sufficient extent for agiiculturc, 
but have, in some instances, for tlie purposes of gardening. Sometimes this improve¬ 
ment may be effected by trenching down the surface, and raising up a stratum of better 
earth. 

2i8.S. The moss ijf Kintardine or Blalr-Drumniond is situated in the parish of that name not far ftrom 
Stirling, and contains upwards of 2(X)0 acres, hlUO of which belong to the estate of Blair-Drummoiid. It 
lies upon a bet! of clay, which is a continuation of the rich alluvial soil which forms the fiat vales called 
Caiscs of Stirling and Ealkiik. Tins vale or plain had been covered with trees, whicli appear to have 
been felled by the Komaiis, and this, by stagnating the water, cndi'd in producing the moss. This moss 
consists of three different strata: the first, black and heavy, appears to have been formed of bent grass and 
fallen trees; the second is composed principally of Aphfignum palfistre, and is brown and of an elostlo 
texture; the third is about a foot thick, and consists of heath and a little bent grass. In general these 
three strata occupy to the depth of seven feet I.a>rd Kaimes took possession of this moss in 17fi6, and, 
soon after, conceived the idea of floating off' the moss into the Firth of Forth, and expiring the alluvial 
soil fbr corn culture. After variouB,cx|)enmeits, which, however interesting, it would occupy too much 
loom to detail, the following may be given as the result. . 

SJM. Manner of floating the moss. A stream of water sufficient to' turn a eommoii com-miU will 
carry off as much moss as twenty men can throw into It, provided they be stationed at the dUUnce of 100 
yards ftom each other. The first step is to make in the clay, alongside of tlie moss, a drain to convey tho 
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water; and, for this operation, the Cane clay below the inoss Is peculiarly faTOurable, being perfectly free 
from atones and ail other extraneous substances; and at the same time, when moist, as siipiiery us soap, 
so that not only is it easily dug, but its lubricity greatly facilitates the progress of the water when loadM 
with moss. The dimensions proper fur the drain are found to be, two feet for the breadth, and the same 
for the depth. If smaller, it could not conveniently receive the s)NidefU1s of moss; if larger, the water 
would escape, leaving the moss behind. The drain lias an inclination of one foot in a hundred yards; the 
more regularly this incliii.'itioii is oliservnl throughout, the^s will the moss be liable to obstructions in 
its progress with the water. 'I'he dram being formed, the operator marks off to a convenient extent, along, 
side of itAi section of moi.8 ten tcct broad: the greatest distance from which he can heave his spadeibl 
into the drain. 'I'his he renedtcdly does, till the entire moss be removed down to the clay. He then digs 
a new drain at the toot of the moss bank, turns the water into it, and proceeds as before, leaving the moss 
to pursue its course into the riier Korth , utxin the iortunate situation of which, hapinly forming for 
several miles the soiitherii boundary of the estate, without the iiiteriKisition of any other property, 
depended in some ine.'isurc the very existence oi the whole operations. 

8185. JVAeit We muss ss entirely removal, the clay i.s found to be incumbered with the roots of different 
sorts of trees, often very large, remaining in it as they grew: their trunks also are frequently found lying 
beside them, os has been dire<idy observed. All these the tenants remove, often with great labour. In 
the course of their operations they purposely leave a few inches of moss u^n the clay. This, in spring, 
when the season is favourable, tliey reduce to ashes, which in a great measure insures the first crop. 
The ground thus cleared is turned over, where the dryness admits, with a plough ; and, where too soft, 
with a spade A month’s exposure to the sun, wind, and frost, reduces the clay to such a state as fits it 
tor the seed in March and April. A crop of oats is the hrst produce, which seldom fails of being plentiful, 
yielding from eight to ten bolls after one. {Farm Mag, vol. xviii | 

21S6 To procui c water for Jloatm^ nff the moss was found to be the greatest difUculty; but it was readily 
overcome by Mr. Whitworth, an eminent engineer, and Mr. (Icorgc Meikle, of Alloa, a skilful millwright, 
the son of tne well known inventor of tlie tlirasbing.marlnno. iViill.) Mr. Meikle gave a model of a wheel 
of his own and his father's invention, of an entirely new construction. This i.heel is so exceedingly 
simple, and acts in a manner so easy, natural, and uniform, tliat a common oliscrver is .ipt to undervalue 
the invention ; but persons skilltxl in mechanics view m.-ichincry with a very different eye for to them 
simplicity is tlic first locomniendalion a iiuciiinc can possess Accordingly, upon seeing the .isodcl set 
to work, Mr Whitworth, witii th.it candour and liberality of mind which generally accompany |.'eniu5 
and knowledge, not only gave it the greatest priiise, but declared that, for the purpose requircit^ it was 
superior to what had been rccnmmcndcd by himself, and .-idvised it to lie adopted without hesitation. 
{Firm Mag , vol. xviii ) 

8187. The wnter-ivheel at JSlatr-Di ummond is twenty-eight feet in diameter and ten feet broad. It is 
driven by water operating on the Hoat-boards, in the same way as an ordinary mill.whcel. At the 
extrcmitiivs of the radii, or .irin.s, of tlic wheel, immediately within the Hoat-boards and circumference, is 
fixed a double row of buckets, as they h.-ive been c.illi’il, Imrrowtng a word from the Tersiau wheel, to 
svhich tins part of the present maehiiie has no rescrnhlanre, whieh are more like a section of Louvre 
boards, or Verictian blinds, or a set ol .scales, opening upwards when at the bottom of the circumference, 
and downwards wlicn at the top. Tlicse reeeiie two streams of water, which are poured into them 
within the circumference, when below, which water they discharge when they ascend, and arc inverted 
by the revolution of the wheel into a trough or i-isteiii so placed as to receive it alxive. By this moans a 
level 18 gained ot 17 feet, which is siilheient to maki' the water run to the surface ol the moss. The water 
IS conveyed from the cistern of the wheel to the moss for .7.71 yards below ground, in wnoden pipes hooped 
with iron, 18 inches in diameter within, and afterwards rises from the pipes into an open aqueduct above 
1480 yards in length, and elevated from cigiit to ten feet .above the level of the adjaeent grounds. 

2188. The wheel snahos neaiIi/ four revolutions iii a nmwte, in winch lime it discliarges into the cistern 
40 luigshcads of water, and it is cap.ible of lilting no less than (lO hugstic.ids in a minute; but the pines 
will not admit such a quantity ot water, nor would it lie s.ilc or expedient to drive the machine with a 
force suflicient to raise so great a qii.riitity It is probable that the first idea of this machine was derived 
from the Persian wheel; but its superiority in many lesjieets is .so roiispicuous as to entitle it to little less 
praise than the first invention {Farm. Mag ,\o\ xviii) The whet 1 was completed and at work in Oetober 
18Sn, and the total expense exceeded iOOfi/ it has been twice rebuilt. Tlic tenants ruluntardy .agreed to 
pay interest on whatever sum it might cost; but their generous landlord relieved them at once from their 
engagement. 

8 iW. The details of the Blair-Drummond wheel {fig. 201) arc thus given in the very copious and inter. 



cstinp; account in the Farmer's Magazine, vol xvni, from which the present U extracted Fig 204 a is 
a sluice tlirough which is ailmilted the water that moves the wheel; b b, two sluices throuA' which’ is 
aii|tpittc(l the water raised by the wheel; e c c, a part of one of two wooden troughs and an ajicrture in tbo 
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wnll, through which the above 
water is conveyed into the hue. 
kets; the other trough is hid by 
two stone walls that support the 
wheel i d d if, buckets, of which 
80 are arranged on each side of 
the anna of the wheel, in all IdO; 
e c e, a cistern, into which the 
water raised by the buckets is 
discliargeii; ///. wooden barrel 
pi(ies, through which the water 
dCMwiids from the cistern under 
ground. 

21fH). The cistern qf the Blair- 
T)> ummimd wheel, as seen from 
above Ifig. SO'i.), shows the two 
troughs into which the buckets 
empty themselves (gg); the spare 
through which tlie water flows to 
the barrel pipes {/J inflg. HOf.) 

(A), the place where the arms of 
the wheel move (i), and where the float boards and buckets descend [ky The buckets are filled from 

two side troughs (fig. SOS. t), which communicate 
with the head of water which drives the wheel, as 
seen at e in fig. 20'1. {Farm, Mag., vol. xviil.) 

HI 91. Incineration. The chemical changes 
which can be cflected in soils by inciner¬ 
ation are considerable. This practice wa.s 
known to the Romans, is more or less in use 
ill most parts of Eiiiupe, is mentioned as an 
approved jirnctice by our oldest agricultural 
writers, and has lately excited some degree 
of attention from the successful experiments 
of di/lercnt cult!valors. {Parmer'sMagazine, 
1810 to 1815, Awi Parmer s Journal, 1814 
to I SHI ) 

H19H. The theory of burning soils is thus 
given by Sir H. Uavy. It rests, he says, 
entirely on chemical doctrines. The bases of all common soils arc mixtures of the pri¬ 
mitive earths and oxide of iron ; and these caiths have a certain degree of attraction for 
each other. To regard this attraction in its pioper point of view, it is only necessary to 
consitler the composition of any common silicious stone. Feldspar, for instance, contains 
bilicious, aluminous, and calcareous earths, fixed alkali, and oxide of iron, which exist in 
one compound, in consequence of their chemical attractions for each other. Let tliis 
stone be ground into imjialjiable jiowder, it then becomes a substance like clay ; if the 
liowdcr is lieated very strongly, it fuses, and on cooling forms a coherent mass similar to 
the otiginal stone; the parts separated by mechanical division adlierc again in conse¬ 
quence of chemical attraction. If the jiowder he heated less strongly, Uie particles only 
sniieificiidly combine with each other, and form a gritty mass, which, when broken into 
pieces, has the characters of sand. If tlio power of the jiowdcred feldspar to absorb 
water from llie atmosphere bcfoi-e and after the application of the heat is estimated, it is 
foinui much less in the latter case. 'I'he same elfect takes place when the pow'der 
of Ollier .silicious or aluminous stones is made the subject of experiment; and two equal 
[loitions of basalt groiiiul into impalpable powder, of which one half bad been strongly 
ignileil, and the other exposed only to a temperature equal to that of boiling water, 
gained very dilferent weights in the same time when exposed to air. In four hours the 
one had gained only two grains, whilst the other had gained seven grains. When clay 
or tenaciou'-' soils are hiinit, the cfleet is of the same kind ; they arc brouglit nearer to a 
state analogous to that of sands. In the manufacture of bricks the general pnnciple is 
well illustrated; if a piece of dried brick earth he applied to the tongue, it will adliere to 
it very strongly, in consequence of its power to absorb water; but after it has been burnt, 
there will be scarcely a sensible adhesion. 

H193. The advantages of burnwg are, that it renders tlie soil less compact, less tenacious, 
and less retentive of moisture ; and w'hen properly applied, may convert a matter which 
was stiff, dain]i, and, in consequence, cold, into one powdery, dJ 7 , and warm, and much 
mure proper as a bed for vegetable life. 

HI 94. The great objectim made by speculative chemists to paring and burning is, that 
it destroys vegetable and animal matter, or the manure in soil: but in cases in which the 
texture of its earthy ingredients is pcnnanently improved, there is more than a compen¬ 
sation for this temporary disadvantage; and in some soils where there is an excess of inert 
vegetable matter, the destructiui] of it must be beneficial; and the ctirbonaceous matter 
remaining in tlie ashes may be mure useful to the crop than the vegetable fibre from 
w'hich it was produced. 

: HI 95. Three specimens of ashes from different lands which had undergone p<sring and 
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burning were examined by chemical analysis. The first was from a chalk soil, and 200 
grains contained 80 of carbonate of lime, 11 gypsum, 9 charcoal, 15 oxide of iron, 
S saline matter, sulphate of potasli, muriate of magnesia, with a minute quantity of 
vegetable alkali; the remainder alumina and silica. Suppose 2<]60 bushels to be the 
common produce of an acre of ground, then, oj^cording to this calculation, tliey would 
give 1^,900 lbs., containing carbonate of lime (>9,160 lbs., gj’psum 9509’5., oxide of 
iron i 5,967’5., saline matter 2598*5., charcoal 7780*5. In this instance there was un¬ 
doubtedly a very considerable quantity of matter capable of being active as manure 
produced in tlic opcnition of burning. The charcoal very finely divided, and exposed 
on a large surface, must be gradually converted into carbonic acid; and gypsum and 
oxide of iron seem to produce the very best effects wlien applied to lands coiitainiiig an 
excess of carbonate of lime. The second specimen was from a soil near Coleorton, in 
Leicestershire, containing only 4 per cent of carbonate of lime, and consisting of three 
fourths light silicious sand, and about one fourth clay. This had Iiccii turf before burn¬ 
ing, and 100 parts of the ashes gave 6 parts charcoal, .*1 muriate of soda and sulphate of 
potash, with a trace of vegcUiblc alkali, 9 oxide of iron, and the remainder the earths. In 
this instance, as in the other, finely divided charcoal was found, the solubility of which 
would be increased by the presence of tlie alkali. The third instance was that of a stiff’ 
clay, from Mount’s Bay, (.'oniw.ill. This land had been brought into cultivation from a 
heath, by burning, about ten years befoie: but having been neglccttal, furze was spring¬ 
ing np in diff’erent parts of it, which gave rise to tin* second jiaring and burning. 100 
parts of the ashes contained 8 parts of ehju-coal, 2 of stilinc matter, principally common 
salt, with a little vegetable alkali, 7 oxiile of iron, 2 carbonate of lime, the remainder 
alumina and silica. Here the quantity of charcoal was greater than in the other instances. 
The salt was probably owing to the vicinity of the sea, it being but two miles oft’. In 
this land there was certainly an excess of dead vegetable fibre, as well as unprofitable 
living vegetable matter. 

2196. Causes of the tffeets of burning suH. Many obscure causes have been referred 
to for the purpose of explaining the effects of paring and burning; but they may be 
referred entirely to tlic iliminution of the coherence and tenacity of clays, and to 
the destruction of inert and useless vegetable matter, and its con\crsion into a manure. 
Dr. Darwin, in his Vhftolo"ia, has supposed that day, during torrefaction, may absorb 
some nutritive princijilcs from the atmosjilierc which afterwards may be siijiplied to 
plants ; but the earths are pure rnettillic oxides, satuiatc-d with oxygen j and the tendency 
of burning is to expel any other volatile principles which they may contain in combin¬ 
ation. If the oxide of iron in soils is not saturated with oxygen, torrefaction tends to 
produce its further union with this ininciplc; and hence, in burning, the colour of clay 
changes to red. The oxide of iron, conttiinlng its full proportion of oxygen, has less 
attraction for acids than any other oxide, and is ooiiseqnently less likely (o be dissolved by 
any fluid acids in tlic soil; and it appears in this state to act in the same inaimcr as the 
earths. A very ingenious author, Naismith (Elements of Aor.), supposes that the oxide 
of iron, when combined wdth carbonic acid, is poisonous to plants; and that one use of 
torrefaction is to evuel the carbonic acid from it; but the carbonate of iron is not soluble 
in water, and is a very inert substance; and a luxuriant crop of cresses has been raised 
in a soil composed of one fifth carbonate of iron, uml four fifths carbonate of lime. 
Carbonate of iron abounds in some of the most fertile soils in England, particularly tlie 
red hop soil; and there is no theoretical ground for supposing that carbonic acid, which 
is an essential ftK)d of plants, should, in any of its combinations, he poisonous to them ; 
and it is known that lime and magnes'ia aie botli noxious to vegetation, unless combined 
witli this principle. 

2197. The sails improved by burning arc all sncli as contain too much dead vegetable 
fibre, and which conseqiicntly lose from one third to one lialf their weight by inciner¬ 
ation ; and all such as contain their earthy constituents in an impalpable state of division, 
i. e. the stiff’ clays and m.irls, arc improved by burning; but in coarse sands, or rich 
soils containing a just mixture of the earths, and in all cases in which tlic texture is 
sufficiently loose, or the organisable matter sufficiently soluble, the process of torrefaction 
cannot be useful. 

2198. AU poor silicious sands are injured by burning. Young, in his on Ma¬ 

nures} states “ that he found burning injure sand ; and the operation is never performed 
by good cultivators upon sUicious sandy soils, after they have once been brought into 
cultivation.” 


SuBSECT. 5. Changing the Condition of Lands in respect to Water. 

2199. The wafer of the soil where superabundant may%be withdraivn, and when deficient 
supfiSed .* these operations with water are independent of its supply as a manure, or as 
aff’ordJng the stimulus of heat or cold. 

' 22{X>. Stag/ihnt water may be coiisitlercd as injurious to all the useful classes of plants. 
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by obstructing perspiration and intro-susception, and thus diseasing tlieir roots and sub. 
merg^ parts. Where the surface-soil is properly constituted, and rests on a subsoil 
moderately porous, both will hold water by capillary attraction, and what is not so 
retained will sink into tlie interior strata by its gravity; but where the subsoil is retentive, 
it will resist, or not admit with suiheient rapidity, the percolation of water td the strata 
below, which accumulating in the surface-soil till its proportion becomes cxccsmvc os a 
component part, not only carries oil' the extractive matter, but diseases the plants. 
Hence the origin of surface-draining, that is, laying land in ridges or beds, or intersecting 
it witli small open gutters. 

2201. Springs. Where the upper stratum is porous in some places, and retentive in 
others, and on a retentive base, the water, in its progress along the porous l)ed or layer, 
will be interrupted by the retentive places in a great variety of ways, and tlicre accumu¬ 
lating will burst Uirougli the upper surface in the form of springs, wluch are more 
injurious than surface-water, as being colder, and gencrdlly permanent in their operation. 
Hence the origin of under-draining in all its t arictius of collecting, extracting, and con¬ 
veying water. 

2202. The water of rivers may become injurious to lands on their banks, by too 
frequently overflowing their surface. In this case the stream may be included by 
mounds of earth or other materials itn|)ervioiis to water: and thus a(]uatic soils rendered 
dry and flt for useful hcrbs^c and .aration. The same may be said of lands occasionally 
overflown by the sea. Hence the origiir of embanking, an art carried to a great extent 
in Holland and Italy. (Hee S/iien/ofi’s Posthumous Works; Stoismondi, ^fir. Tosc. ; Itac- 
colta del Aulori che tratlano dclV Ague; and our article Embankment, in Supp. Eticiic, 
Brit. 1819.) 

2203. Irrigation. Plants cannot live withotit tvater, any more than they can prosper 
in soils where it is supciabundant; and it is therefore supplied by art on a large scale, 
eitlicr by surface or subterraneous irrigation. In both practices the imjtortant points are 
to imitate nature in producing motion, and in njiplying the water in the mornings or 
evenings, or under a cloiuled sky, and also at moderate intervals. The efl'ects of water 
constantly employed would, in most cases, be such as attend stagnated water, aquatic soils, 
or land-springs; and cniploye<l in hot sunshine, or after violent heats, it tnay check 
evaporation and destroy life, exactly .'is it happens to those who may have bathed in cold 
spring water after long and violent exercise in a hot d.ay. {Pligtoloma. xv. .3. 5.) 

. 2204. Jn surface irrijratien the water is conveyed in a system of open channels, which 

require to be most numerous in such grounds as are under drilled annual crops, and least 
so in such as arc sown in breadths, beds, or ridges, under perennial ciDps. This mode 
'of watering has existed fiuin time imincmorial. The children of Israel are represented 
as sow'ing their seed and “ watciing it with tlieir footiliat is, as f'alinet explains it, 
raising the water from the Nile by a machine worked by the feet, from which it was 
conducted in such channels as we have been describing. It is general in the south of 
France and Italy ; but less required in Ihitoin. 

2205 The Persian tr/icrt, or Nona, an iineiital invention of great power and of the most remote 
antiquity, was introdiiccil into .S[).iiii by tiie Moors, and is yet extensively used in the southeiii and e.istern 
provinces of tliat kingdom. It consists of a .senes of earfbeii jars atUehed to -in endless rojic p.issing os’er 
a vertical drum put into motion by a trundle and cog liurizoMt.al wheel, which last is usually turned 
by one bullock or more. 

2206. Subterraneous irrigation may be cirectcd by a system of drains or covered gutters 

in the subsoil, which, proceeding from a main conduit or other supply, can be charged 
with water at pleasure. For grounds under tlie culture of annual plants, this mode 
would be more convenient, and for all others more economical, as to tlic use of W'ater, 
than surface irrigation. Where the undcr-stratnm is gravelly, and rests on a letentive 
stratum, this mode of watering may take place without drains, as it may idso on perfectly 
flat lands, by filling to the brim, and keeping full for several days, surrounding freiiches ; 
but the beds or fields between the trenches must not be of great extent. This practice is 
used in Lombardy on the alluvial lands near the embouchures of the Po. In Lincoln¬ 
shire the same mode is practised by shutting up the flood gates of the mouths of 
the great drains in the dry seasons, and thus damming up tlic water through all tlie 
ramifications of the drainage from the sea to their source. This was first suggested by 
G. Rennie and Sir Joseph Banks, after the drainage round Boston, completed about 
1810. A similar plan, on a smaller scale, had been practised in Scotland, where deep 
mosses had been drained and cultivated on the surface, but whore, in summer, vegetation 
failed from deficiency of moisture. It was first adopted by J. Smith (See Essay on the 
Improvement of Peat-moss, 1795) on a farm in Ayrsliirc, and has subsequently been 
brought into notice by J. Johnston, the first delineator and professor of Elkington's 
system of draining. • 

2207. Flooding and warping are modes of irrigation, the former for manuring gross 
lands, and the latter for enriching the surface of arable lands ; wliilu both at tlie same 
time gradually raise up the surface of the soil. Irrigation with a view to conveying 
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additions to the soil has long been practised, and is an evident imitation of the overflowing 
of alluvial lands, whether in meadow or aration. In the former case it is called irrigation 
or flooding, and in the latter warping. Warping is used chiefly ns a mode of enriching 
the soil by an increase of Uie alluvial depositions, or warp of rivers, during winter, where 
the surface is not under crop, and is common on the banks of the Ouse. 

2208 The Italian process called cohnata (/ullnrss) is no^inR more than a v.aricty of the Itritish process 
calle<t warping. In the Val di Cliiana in 'I'uscany, firlds uhich arc too low tire raised and fertilised hy the 
process called cnlinaU, which is done in the following manner '—The Held is surrounded by on embank¬ 
ment to confine the water; the dike of the rivulet is broken down so as to .admit the muddy water of the 
high flooils; the Cluana itscll is too powerful a boily of water to be used for this purpose, it is only the 
streams that flow into the (.'hiaiia that are used. This water is alloweil to settle and dciiosit its mud on 
the field. The water is then let off into the river at the lower end of the field by a discharging course 
called sco/o, and, in Kreiioh, canal d’^cuuleinent. The water-course which conducts the water from a 
river, either to a tall for irrigation, or to a mill, is calleil gora. in this manner a field will be raised five 
and a half, and sometimes seven and a half feet, in ten ycais It the dike is broken down to the Imttom, 
the field will be raised the same height in seven years': but then, in tins ease, gravel is also carried in 
along with the mud. In a field of twenty-five acres, which had been six j ears under the iiroccis ol coliiiata, 
in which the dike was broken down to withui three leet of the bottom, the process was seen to be so far 
advanced that only another year was requisite for its completion, 'i'he floods in this instance had been 
much charged with sod. The water which comes off cultiv.ited land completes the priwess sooner than 
that which comes off hill and woodlands. Almost the whole of the Val di Cluana has been raised by the 
process of co]m.ata. 

2209. A proprietor tahosc.field is nut adjacent to a stream may conduct the stream through the inter¬ 
vening lands of another jiroprietor on paying the d.amage he orcasioiis. The process of rolmata is 
expensive, because the ground is uiipmliu tivc during the .seven or eight years that the process last.s, but 
this 18 soon repaid with great piofit by the fertility of the newly deposited soil. 

2210 . Jly the grnecl trtiieli the rivets earn) and deposit their heii is murh ranisl above tin. leiel of the 
aihoining fields; so that, in order to carry olf the ram water from the fields, diaiiis are lonmd whieli 
pass in arched conduits under the cmbAiikiHl rivers, .md go into huger drams wliieli pass to the lowest 
part of the plain near Arezzo, and there enter the ( lii.ma 

2211. The soil in the I at di Ctnana is gc iicrally the s.iinc to the depth of six feet from the surface, and 
under that is gravel or sand. Alter the completion of the process of cnlmata, the expense of which is 
always reixiid with profit, the ground is cultivated for five years on the proprietorhs own account, and the 
prixUiec during these five years re|).ays the oxpeii.se of the’jiroeess ol cohii.ita with profit 'file first tw'o 
years it is sown with Indian coin igrantiircid, and sometiiiirs hemp, the sod being then too strong for 
wheat. The next three it is sown with wheat, without any ni.siiure The produce of wheat in this highly 
fertile state of the soil Is twenty from one, wlidst m the usual state ol the ground (he return ol wheat is 
fi'om twelve to fourteen from one .'Viter this the field i.s let out in the ordinary way to the farmers, the 
contadmi. {Farm. Mag , vol. xxi.) 

2212. The rntioiiale of irrigation is thus {riven by Sir II. Davy:—“ In {rcnoriil, in 
nature, the operation of water is to brinfr eartliy substances into an extreme st.vtc of 
division : but in the artificial watering of iiie.adows, the licncficial cH'ects dejiciul upon 
many difTerent causes, some chomic.nl, some meclianir.il. Waler is .absolulely essential 
to vegetation ; and when land has been covered hy wafer in the winter, or in the begin¬ 
ning of spring, the moisture which has pcnelratetl deep info the soil, and even the subsoil, 
becomes a source of nourislimont to the roots of the plants in the summer, and prevents 
those bad efl'cets which often happen in lands in their natural state, from a long con¬ 
tinuance of dry weather. Wiien the water used in irrigation has flowed over a calcareous 
coiintr}', it is generally found impregnated with carbonate of lime; and in this .state it 
tends, in many instances, to ameliorale the soil. Common river water also generally 
contains a certain poition of organisable imitter, whicli is much greater after rjiins than 
at other times; or which exists in the largest quantity wlicn the stream rises in a 
cultivated country. Even in cases where the water used for flooding is pure, and fico 
from animal or vcgehible substances, it acts hy causing a moie equable dilfusion of 
nutritive matter existing in the laud; and in very cold seasons it jireserves the tender 
roots and leaves of the grass from being affected by frost. Water is of greater sjiecific 
gravity at 42° Fahrenheit, than at a2“, the freezing point; jind hence, in a meadow 
irrigated in wdntcr, the water immediately in contact with the grass is rarely below 40°, 
a degree of temperature not at all prejudicial to the living organs of plants. In 1804, in 
the month of March, the temperature in a water meadow near Ilungerford wa,s 
examined by a very delicate thermometer. Die U'mperaturc of the air at seven in the 
morning was 29°. The water was frozen above the grass. The temperature of the soil 
below the water in which the roots of the grass were fixed, was 43°.” Water may also 
operate usefully in warm seasons by moderating temperatur'!, and thus retarding the 
over-rapid progress of vegetation. The consequence of this retardation will be greater 
magnitude and improved texture of the grosser parts of plants, a more perfect and 
ample dcvclopcment of their finer parts, and, above all, an increase in the size of their 
fruits and seeds. We apprehend this to he one of the principal uses of flooding rice- 
grounds in tlie East; for it is ascertained that the rice-plant will perfect its seeds in 
Europe, and even in this country, without any water beyond what is furnished by tlio 
iveather, and the natural moisture of a well constituted soil. It may also be noticed that 
one variety of rice grows on the declivities of hills without artificial irrigation ; as in St. 
Domingo and in certain parts of India. “ In general, thpsc waters which breed the best 
fish arc the best fitted for watering nusadows; but most of the benefits of irrigation may 
be derived from any kind of water. It is, however, a general 'principle, that waters con¬ 
taining ferrugiuous impregnation, though possessed of fertilising cflects when applied to 
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a calcareous soil, are injurious on soils which <lo not elTervcsce with acids; and that cal¬ 
careous waters, which are known by the earthy deposit tJiey afford when boiled, are of 
most uso on silicious soils, or other soils containing no remarkable quantity of carbonate 
of linie.” 

SoBSECT. 6. Charting the Condilian Lands, in respect to Atmospherical Injluence. 

2213. The injluence of the weather on soils may be afi'ected by changing the position 
of their surface and by sheltering or shading. 

2214. Changing the condition of lands, as to solar injluence, is but a limited means of 
improvement; but is capable of being turned to some account in gardening. It is 
effected by altering the position of their surface, so as that surface may be more or less 
at a right angle to the plane of the sun’s rays, according as hi it or cold is to be increased 
or diminished. The influence of tlie sun’s rays upon any plane are demonstrated t«> be 
as their number and perpendicularity to tliat plane, the effects of the atmosphere being 
excepted. Hence one advantage of ridging lauds, provided tlic ridges run north and 
south; for on such surfaces the rays of the moi uing sun will take effect sooner on the 
east side, and those of the afternoon will remain longer in operation on the west side ; 
whilst at mid-day his elevation will compensate, in some degree, for the obliquity of his 
rays to both sides of the ridge. In culture, on a small scale, ridges or sloping beds for 
winter-crops may be made south-east and north-west, with their slope to the south, at an 
angle of forty degrees, and as steep on the north side as the mass can be got to stand; 
and on the south slope of such ridge, culerh pimhus, it is evident much earliei ciops 
may be produced than on level ground. TIic north side, however, will l)c lost during 
this early cropping; but as early crops arc soon gatliered, tlic whole can be laid level in 
time for a main crop. Hence all the advantage of grounds sloping to the south south¬ 
east, or south-west, in point of precocity, and of those sloping to the north for lateness and 
diminished evaporation. Another advantage of such surfaces is, that they dry sooner 
after rains, whether by the operation of natural or nrtificijl drainage; or, in the case of 
sloping to the south, by evaporation. 

2215. Shelter, wbetlier l)y walls, hedges, striiis of plantation, or trees scattered over 
the surface, may be considered, generally, as inereasing or preserving heat, and lessening 
evaporation from tile soil. Hut if the current of air sliuuld he of a higher tcmper.ature 
than tlie earth, screens against wind will prevent the earth from being so soon boated; 
and fiom the increased evaporation arising from so great a multiplication of vegetable 
surface by the trees, more cold will he produced after rains, and the .atinosplicrc kept in 
a more moist st.ate, than in grounds peifectly naked. When the temperature of a 
current of air is lower than that of the earth, screens will jirevent its carrying oif so 
much heat; but more especially scattered tices, the tops of which will be chiefly cooled 
whilst the under surfaces of their lower branches retlect back the rays of heat as they 
radiate from the surface of the soil. Heat, in its transiiiission from one body to another, 
follows the siunc laws as light; and, tlierefore, the tcmjierature of the surface in a forest 
will, in winter, be considerably higher than that of a similarly constituted soil exposed 
to the full influence of tlic weather. 'I’he early flowering of plants, in w oods and hedges, 
is a proof of this; but as such soils cannot be so easily lieatcd in summer, and ore cooled 
like others after the sinking in of rains, or the melting of snows, the efl'cet of the reflec¬ 
tion as to tlie whole year is nearly neutralised, and the average temperature of the year of 
such soils and situations will probably be found not greater than that of open lahds. 

221G. Shading the ground, whether by umbr.ageons trees, spreading plants, or cover¬ 
ing it with tiles, slates, moss, litter, or other materials, has a tendency to exclude atmo¬ 
spherical heat and retain moisture. Shading dry loose soils, by covering tlicm witli litter, 
slates, or tiles, laid round the roots of plants, Ls found very beneficial. 

SuBSECT. 7. notation of Crops. 

2217. Growing different crops in succession is a practice which every cultivator knows 
to be liighly advantageous, though its bcneficialinfluence has not yet been fully accounted 
for by chemists. The mo.st general theory is, that though all plants will live on tlie same 
food, as the chemical constituents of their roots and leaves are nearly tlie same, yet that 
many species require particular substances to bring their seeds or fruits to perfection, as 
the analysis of these seeds or fruits often afford substances diflbrent from those w'hich 
constitute the body of tlie plant. A sort of rotation may be said to take place in 
nature, for perennial herbaceous plants have a tendency to extend tlieir circumference, 
and rot and, decay at their centre, where others of a different kind spring up and succeed 
them. This is more especially the case with travelling roots, as in mini, strawberry, 
creeping crowfoot, &c. 

2218. 7%e rationale (Jrotation*is thus given by Sir H. Davy; — “ It is a great advan¬ 
tage in the convertible system of cultivation, that the whole of the manure is employed; 
and that those parts of it which are not fitted for one crop, remain as nourishment for 
another. Tlius, if the tuniip is the first in the order of succession, this crop, manured 
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with recent dung, immediately finds sufficient soluble matter for its nourishment; and 
the heat produced in fennenlatiou assists the germination of the seed and the growth ot 
the plant. If, after turnips, barley with grass-seeds is sown, then the land, having been 
little exhausted by the turniji crop, affords tlie soluble parts of the decomposing manure 
to the grain. The grasses, rye-grass, and clover remain, wliicli derive a small part only 
of their organised matter from the soil, and probably consume the gypsum in the manure 
which would be useless to other crops: these plants, likewise, by their large systems of 
leaves, absorb a considerable quantity of nourishment from tlie atmosphere, or probably 
retain the nutritive qualities in the soil, for a covering of slates or any other covering 
would have nearly the same effect; and when ploughed in at the end of two years, tlie 
decay of tlieir roots and leaves affords manure for tlie wheat crop ; and at this jxiriod of 
the course, the woody fibre of the farm-yard manure, which contains the phosphate 
of lime, and the other difficultly soluble parts, is broken down : and as soon as the most 
exhausting crop is taken, recent manure is again applied. Peas and beaus, in all 
instances, seem well adapted to jirepare ground for wheat; and in some rich Inmls 
they are raised in alternate crops for years together. Peas and beans contain a small 
quantity of a matter analagous to albumen ; but it seems tliat the azote, whicli forms a 
constituent part of this matter, i*. derived from tlie atmosiibiTe. The dry bean-leaf, when 
burnt, yields a smell approaeliing to that of decomposing .-miinal iiinitcr; and in its de¬ 
cay in the soil, may furnish principles capable of becoming a part of (he gluten in wheat. 
Though the gcncial composition of plants is very analogous, yet the specific diffuiencc in 
tlie products of many of them, prove that they must derive different materials lioin tlie 
soil; and though the vegetables having the smallest system of leaves will proportionably 
most exiiaust the soil of coinnion nutritive matter, yet particular vegetables, wlien their 
produce is carried oil', will require peculiar principles to be suiijilied to tlic land in which 
they grow. Strawberries and potatoes at first produce luxuriantly in virgin mould, 
recently turned up from pasture ; but in a few years they degenerate, and require a fresh 
soil. Lands, in a course of years, often cease to afford good cultivated glasses; they 
become (as it is popularly said) tired of them ; and one of the probable reasons for this 
is, the exhaustion of the gypsum contained in tlic soil.” — “ Experience,” Mr. Main, the 
editor of the Brilixh Farmer's Manaune, observes, “ has proved tliat land, wliatever may 
be its quality, should not be sown with clover at shorter intervals than five years.” 

2219. The power of vegetables to exkaasl the soil of the jirinciples necessary to their 
growth, is remarkably exemplified in certain funguses. Muslirooms arc s.tid never to 
rise in two successive seasons on the same spot; and the production of tlie pheiiumcna 
called fairy rings lias been ascribed by Dr. Wollaston to the power of the peculiar fungus 
which forms it, to exhaust the soil of the nutriment nccess,ary for the growth of the 
species. 'I'hc consequence is, tliat the ring annually extends; for no seeds will grow 
where their jiarents grew before them, and (he interior part of the circle has been ex¬ 
hausted by preceding crops; but where the fungus lias died, nourishment is supplied for 
grass, which usually rises within the circle, coarse, and of a dark green colour. 

2220. A rotation is unnecessary, according to Grisenthwaile ; and, in a strict chemical 
sense, what he asserts cannot be denied. Ills tlieory is a refinement on the eonimon 
idea of the uses of a rotation stated above; but by giving some details of the constituent 
parts of certain grains and certain manures, lie has presented it in a more clear and 
striking point of view than has hitherto been done. To apply the theory in every rase, 
the constituent parts of all manures and of all plants (1st, their roots and leaves, and 
2dly, their seeds, fruits, or grains) must be known. In respect to manures this is tlie 
case, and it may be said to be in a great degree the rase as to the most useful agri¬ 
cultural plants ; hut the same cannot he said of garden productions in general, which 
are very numerous; though no branch of culture can show the advantage of a rota¬ 
tion of crops more than horticulture, in the practice of which it is found that grounds 
become tired of particul.ir crops, notwithstanding that manures are applied at pleasure. 
If the precise effects of a rotation were ascertained, and the ingredients peculiarly neces¬ 
sary to every species pointed out, nothing could be more interesting than the results of 
experimental trials; and whoever shall point out a simple and economical mode by wliich 
the potato may be grown successively in the some so’’, and produce annually, the cilects 
of climate lieing excepted, as dry and well flavoured tubers, or nearly so, as they generally 
produce the first and second years on a new soil, will confer a real benefit on society. 
That wheat may he grown many years on the same soil by the use of animal manures, 
or such as contain gluten, Grisenthwaite’s theory would justify us in believing; and it 
ought to be fairly tried by such cultivators as Coke and Curwen. Till this is done in 
the face of tlie whole agricultural world, and the produce of every crop, and all the par¬ 
ticulars of its culture, accurately reported on annually, the possibility of the thing may 
be Rented to from the premises, but will not he acted on; and, in fact, even the liest 
agricultural chemists do not consider that we are sufficiently advanced in that branch of 
the science to draw any conclusion, d priori} very much at variance with general opinion 
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and experience. It should alAays be kept in mind, that it is one thing to produce a 
crop, and a different thing to grow crops with profit. 

2^21. The principles of rotations of crops are thus laid down by Yvart and Ch. Pictet 
{Cours complel if Agriculture, articles Assuknicnl, and Succession de Culture ; and 2'raitd 
des Assolemens. Paris, 8vo): —- 

The first principle, or lundaincntal point, is, Aat every plant exhausts the soil. 

The second, that .ill plants do not exhaust the soil equally. 

The third, that plants of ditterent kinds do not exhaust the soil in the same manner. 

The fourth, that all plants do not restore to the soil tlie same quantity, nor the same quality of 
manure. 

The fifth, Uiat all plants are not equally favourable to the growth of weeds. 

2222. ThefoUouing consequences are drawn from these fundamental principles: — 

First. However well a soil may be prepared, it cannot long nourish c ips of the same kind in succes. 
sion, without becoming exhausted. 

Second. Every crop imiioverishcs a soil more or less, as more or less is restored to the soil by the plant 
cultivated. 

Third. Poqiendicular-rooting plants, and such as root horizontally, ought to succeed each Other. 

Fourth. Plants of the same kind should not return too 'requently in a rotation. * 

Fifth, Two plants favourable to the growth of weeds, ought not to succeed each other. 

Su'th. Such plants as eminently exhaust ttic soil, ns the grains and oil plants, should only be sown when 
the land is in good heart 

Seventh. In proi«rtioii us a soil is found to exhaust itself by successive crops, plants which are least ex. 
bausting ought to he cultivated. 

2223. Injlucnce of rotations in destroying insects, 01i\ier, member of the Institute of 
France, has describctl all the insects, chiefly TlpuLu and jJ/usc®, wliich live upon the 
collar or crown of the roots of the cereal grasses, and he has shown that they iiiulliply 
themselves without end, when tlie same soil presents the same crop for several years in 
succession, or even crops of analogous species. But when a crop intervenes on which 
these insects cannot live, as beans or turnips after wheat or oats, then the whole race of 
tliese insects perish from the field, for want of proper nourishment for their larva;, 
(ilfoni. de la Sock'te Itoyale el Centralc d'Agr, de Paris, vol, vii,) 


Chap. II. 

Of Manures, 

2224. Every species of matter capable of jrromoling the growth of vegetables may be con¬ 
sidered ns manure. On exainining tlie constituents of vegebibles, we sliall find that they 
are comiiosed of oxygen, hydrogcMi, carbon, and nitrogen, or azote, with a small propor¬ 
tion of saline bodies. It is evident, therefore, that the siihstaiices employed as manure 
should also he composed of those elements, for, unless they are, there will be a deficiency 
in some of the elements in tlie vegetable itself; and it is probable that such deficienev 
may prevent the formation of those substances within it, for which its peculiar organisa¬ 
tion is contrived, and upon ivliich its healthy existence depends. The elementary bodies 
above eniimeniti-d arc all coniained in animal, and the first tlircc in vegetable, matters. 
Sometimes, thougli very seldom, vegetables contain a small quantity of nitrogen. As 
certain salts are also constantly found to he present in healthy living vegetables, niuniircs 
or vegetable food may, consequently, be distinguished into animal, vegetable, and saline. 
Kirwan, Uuiidonahl, Darwin, and Davy, who produced the first chemical treatises on 
soils, were also the first to treat chcinically of manures. Of tliese, the latest in the order 
of time is Sir 11. Davy, from whose highly satisfactory work we shall extract the greater 
part of this chapter. 

Sect. I. Of Manures of Animal and Vegetable Origin. 

2225. Decaying animal and vegetable substances constitute by far the most important 
class of manures, or vegetable food, and may be considered as to the theory of their 
operation, their specific kinds, and their preservation and application in practice. 

SubSKCT. 1. The Theory if the Operation of Manures of Animal and Vegetable Origin. 

2226. 27ic rationale of organic manures is very satisfactorily given by Sir H. Davy, 
who, affer having proved that no solid substances can enter in that state into the plant, 
exiilains tlie manner in which nourishment is derived from vegetable and animal s .1;- 
stauces. 

2227. Vegetable and animal substances deposited in the soil, as it is shown by universal 
experience, are consumed during the process of vegetation; and they can only nourish 
the plant by affording solid matters capable of being dissolved by water, or gaseous sub¬ 
stances capable of being absorbed by the fluids in the leaves of vegetables; but such parts of 
tliem os are rendered gaseous, and pass into tlie atmosphere, must pnxlucc a coinpara- 
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tlvely email efTcct,. for gases soon become diffused through the mass of the surrounding 
Hir. The great object, therefore, in the application of manure should be to make it af¬ 
ford as much soluble matter as possible to the roots of the plant; and that in a slow and 
gradiud manner, so that it may be entirely consumed in forming its sap and organised 
parts. 

2228. Mticilaginous, gelatinous, saccharine, oi^, ami extractive Jluids, carbonic acid, and 
water, are substances that in their unchanged states contain almost ail the principles ne¬ 
cessary for the life of plants; but there are few cases in which they can be applied 
as manures in dieir pure forms; and vegetable manures, in general, contain a great ex¬ 
cess of iibrous and insoluble matter, wlucii must undergo clicmical change, before it can 
become the food of plants. 

2229. The nature of the changes on these substances; of the causes which occasion them, 
and which a(;celcratc or retard them; and of the products tliey afford, have been scienti- 
flcally stated and explained by our great agricultural chemist. If any fresh vegetable matter 
which contains sugar, mucilage, starch, or other of the vegetable compounds soluble in 
water, be moistened, and exposed to air, at a temperature from 55® to 80°, oxygen will 
soon be absorbed, and carbonic acid formed; heat will l>c produced, and elastic fluids, 
principally carbonic acid, giiseous oxide of carbon, and hydro-carbonate will be evolved; 
a dark-coloured liquid, of a slightly sour or bitter taste, will likewise he formed ; and if 
the process be suftered to continue for a time sufficiently long, nolhing solid will remain, 
except earthy and saline matter, coloured black bj' claircoal. 'llie dark-coloured fluid 
formed in tiie fertneutation always contains acetic acid; and wlieii albumen ot gluten 
exists in the vegetable substanre, it likewise contains volatile alkali. In proportion as 
tliere is more gluten, albumen, or mutters soluble in water, in the vegetable substances 
exposed to fermentation, so in proportion, all other circumstances being equal, will the 
process be more rapid. Pure woody fibre alone undergoes a change very slowly ; but 
its texture is broken down, and it is easily resolved into new aliments, when mixed with 
substances more liable to change, containing more oxygen and bytlrogeu. Volatile and 
fixed oils, resins, and wax, are more susceptible of change than woody fibre, when 
exposed to air and water ; but much less liable than the other vegetable compounds ; and 
even the most inflammable substances, by the absorption of oxygen, Itccomc gradually 
soluble in water. Animal matters in general are njore liable to decompose tlian vege¬ 
table substances; oxygen is absorbed and carbonic acid and anitnoiiia formed in the 
process of their putrefaction. They produce fetid, comjiound, elastic fluids, and like¬ 
wise azote : they afford dark-coloured acid and oily fluids, and Icjivc a residuum of salts 
and earths mixed with carbonaceous matter. 

2230. 2'he principal animal substances which constitute their dill'eront parts, orwliich 
are found in their blood, their secretions, or their excrements, are gelatine, fibrinc, 
mucus, fatty or oily matter, albumen, urea, uric acid, and other acid, s^ine, and earthy 
matters. 

2231. General treatment organic manures. Whenever manures consist principally 
of matter soluble in water, it is evident that their fermentation or putrefaction should be 
prevented as much as possible; and the only cases in which these processes can he useful, 
are when the manure consists principally of vegetable or animal fibre. TIic circum¬ 
stances necessary for the putrefaction of animal substances are similar to those required 
for tlie fermentatiun of vegetable substances; a temperature above the freezing point, tlie 
presence of water, and the presence of oxygen, at least in the first stage of the process. 
To prevent manures from decomposing, they should be preserved dry/defended from the 
contact of air, and kept as cool as possible. Salt and alcohol appear to owe tlieir 
powers of preserving animal and vegetable substances to their attraction for water, by 
which they prevent its decomposing action, and likewise to their excluding air. 

SuBSBCT. 2. Of the different Species of Manures of Animal and Vegetable Origitu 

1^232. The properties and nature of the manures in common use should be known to 
every cultivator : for as diflerent manures contain different proportions of the elements 
necessary to vegetation, so they require a different treatment to enable them to produce 
their full effects in culture. 

2233. Alt green succulent plants contain saccharine or mucilaginous matter, with woody 
fibre, and readily fennent. They cannot, therefore, if intended for manure, he used too 
soon after tlieir death. Hence foe advantage of digging or ploughing in green crops, 
whether natural or sown on purpose; foey must not, however, he turned in too deep, 
otherwise, as Mrs. Ibbetson has sliown (Philos. Mag. 1816), fermentation will be pre¬ 
vented by compression and exclusion of air. Green crops foould be ploughed in, if it 
be possible, when in flower, or at the time foe flower is beginning to appear ; for it is at 
tills period that they contain the largest quantity of easily soluble matter, and that their 
leaves are most active in forniiiig nutritive matter. Green crops, pond-weeds, or die 
parings of hedges or ditches, rt^uire no preparation to fit them for manure, nor does any 
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kind of fresh vegetable matte/. The decomposition slowly proceeds beneath the soil; 
the soluble matters are gradually dissolved; and the slight fermentation which goes on, 
checked by the want of a free communication of air, tends to render the woody fibre 
soluble without occasioning the rapid dissipation of clastic matter. When old pastures 
are broken up and mode arable, not only has the soil been enriched by the death and 
slow decay of tlie plants which Iiave It^ soluble matters in the soil, but the leaves and 
roots of the grasses living at the time, and occupying so large a part of the surface, 
alTord saccharine, mucilaginous, and extractive matters, which become immediately the 
food of tlic crop, and, from their gradual decomposition, afford a supply for successive 
years. 

2234. Jlape-cake, which is used with great success as manure, contains a large quantity 
of mucilage, some albuminous matter, and a small quantity ul oil. This manure should 
be used recent, and kept as dry as possible before it is applied. It forms an excellent 
dressing fur turnip crops; and is most economically applied by being tlirown into the 
soil at the same time with the seed. 

2235. Malt-dust consists chiefly of the infant radicle separated from the grain. Sir 
II. Diivy never made any experiment upon this manure; but had great reason to suppose 
that it must contain saccharine matter, and this substance will account for its powerful 
effects. Like rape-cake, it should be used as dry as possible, and its fermentation 
prevented. 

2236'. Linseed~cake is too valuable as a food for cattle to be much employed as a 
manure. The water in which flax and hemp arc steeped, for the purpose of obtaining 
the pure vegetable fibre, has citnsiderablo fertilising ])owcrs. It appears to contain a 
substance analogous to albumen, and likewise much vegetable extractive matter. It 
putrefies very readily. IJy the watering process, a certain degree of fermentation is 
absolutely necessary to obtain the fl.ix and hemp in a proper state ; the water to which 
they have been exposed should therefore be used as a manure as soon as the vegetable 
fibre is removed from it: but as flax is generally watered in deep ponds, and sometimes 
even in streams, it is but seldom that tlic water is sufliciently impregnated with extrac¬ 
tive matter to be worth aj)plying to agricultural purposes. 

2237. Sea-weeds, consisting of rlifferent species of i<’uci, ui'lgsv, and Confcrvse, are much 
i^sed as a manure on the sea-coasts of Britain and Ireland. In the Orkney Islands the 
/'iiciis digitatus is preferred, on account of its greater substance. When driven on shore 
by the winter storms or the gales of spring, it is coUeetccl and laid on the land, into 
wdiich it is then ploughed. In summer it is burnt, with other i^'uci, into kelp. It is a 
powerful fertiliser, but its benefits do not extend beyond one or at most two seasons, 
liy digesting tlic common /''urns, which is the sea-weed usually most abundant on the 
coast, in boiling vrater, one eiglitli of a gelatinous substance will be obtained, with 
characters similar to mucilage. A quantity distilled gave nearly four fifths of its weight 
of water, but no ammonia; the water liad an cmpyrcumatic and slightly sour taste; the 
ashes contained sea salt, corbonate of soda, and carbonaceous mutter. The gaseous 
matter afforded was small in quantity, principally carbonic acid, and gaseous oxide of 
cadion, with a little hydro-carbonate. 'I'liis manure is transient in its effects, and does 
not last for more than a single crop ; which is easily accounted for from the large quantity 
of water, or the elements of water, which it contains. It decays without producing heat 
when exposed to the atmosphere, and seems, as it were, to melt down and dissolve away. 
A large heap has been entirely destroyed in less than two years, uotliing remaining but 
a little black fibrous matter. Some of the firmest part c^a Fiicus w as suffered to remain in 
a close jar, containing atmospheric air, for a fortnight: in tliis time it had become very 
much shrivelled ; the sides of the jar were lined with dew. The air examined was found 
to have lost oxygen, and to contain carbonic arid gas. Sea-wced is sometimes suffered 
to ferment before it is used; but this process seems wholly unnecessary, for there is no 
fibrous matter rendered soluble in the process, and a pint of the manure is lost. The 
best cultivators use it as fiesh as it can be procured; and the practical results of tiiis 
mode of applying it arc exactly conformable to the theory of its operation. The 
carbonic acid formed by its incipient fennentation must be partly dissolved by the water 
set free in the same process; and thus become capable of absorption by the roots of 
plants. Tile cflTccts of the sea-weed, as manure, must principally depend upon this 
carbonic acid, and upon the soluble mucilage the weed contains. Some jPucus which 
had fermented so as to have lost about half its weight, afforded less than one twelfth of 
mucilaginous matter; from firhich it may be fairly concluded that some of this substance 
is destroyed in fermentation. 

2238. Dry straw of wheat, oats, barley, beans, and peas, spoiled hay, or any similar 
kind of dry vegetable matter, io, in all coses, useful manure. In general, such sub¬ 
stances arc made to ferment before they are employed, though Sir Humphrey Davy 
states it may be doubted w'hcthcr the practice should be indiscriminately adopted. 
From 400 grains of dry barley-stmw eight grains of matter soluble in water were 
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obtiUQcd, wliich had a brown, colour, and tasted like tn'icilagc. FVom 400 grains of 
whcaten^straw were obtained five grains of a similar substance. There can be no doubt 
that the straw of ditlerent crops, immediately ploughed Into the ground, arfbrds nourish¬ 
ment to plants; but there is an objection to this method of using straw, frmn tbe 
diiKculty of burying long straw, and from its rendering the husbandry foul. When straw 
is made to ferment, it becomes a more managcabSc manure; but there is likewise, on the 
whole, a great loss of nutritive matter. More manure is perhaps supplied for a single 
crop; but the land is less improved tlian it would be, supposing the whole of the 
vegetable matter could be finely divided and mixed with the soil. It is usual to carry 
straw tliat can be employed for no other purpose to the dunghill, to ferment and 
decompose; but it is worth experiment, whether it m§y not be more economically 
applied when chopped small by a proper machine, and kept dry till It be ploughed-in for 
the use of a crop. In this case, though it would decompose much more slowly, and 
produce less cilcct at first, yet its infiuence would be much more lasting.” 

2239. Sir Hmnphrey Dmn/'s opinion as to the appUeation of farm-yard manure is in severM points 
directly at variance with the experience uf tannors There may oUen lie an error in allowing such 
manure to reach too high a degree of fermentation ami putrefaction before it is applied to the soil j but in 
no case has It ever lieen found advantageous to apply it before the proresb of fermentation has actually 
begun As to its fermenting after being spread u{ion tlie soil and ploughed down, it must lie evident, 
upon a little reflection, eitlier that no sensible fermentation would take place at all, unless the quantity 
were very large, or that its gases woulil be spewlily exhaled thiougli the liKise toieriiig of earth, and lost 
in the atmosphere. Mr Coke of IIoIkhLini’s practice, which has been so often referred to in support of 
the use of lung or fresh dung, is in fact not ditlerent from that of tiic licst turnip.land fanne's of Scotland. 
Mr. Bliiikie, Ins steward, a native of Koxlmrghshirc, pre|iaics Ins farm-yard manure fur turiup. in what 
arc called pyes or camps in much the s.iine way, and the dung undergoes much the same degree of 
fermentation In them as is done with the square or oblong duiigliills uf the turnip counties of Scot, 
land iC.) 

2240. Mere woody Jibre seems to be the only vegetable matter that requires fermenta¬ 

tion to render it nutritive to plants. Tanners’ spent bark is a substance of this kind. 
A. Young, in his excellent Essay on Manure, states “ that spent bark seemed ratlier to 
injure tliaii assist vegetationwhich he attributes to the astringent matter that it contains. 
But, in fact, it is freed from all soluble substances, by the operation of water in tlie tan- 
pit ; and, if injurious to vegetation, the efiect is probably owing to its agency upon water, 
or to its mechanical eficcts. It is a substance very absorl^nt and retentive of moisture, 
and yet not penetrable by the roots of plants. • 

2241. Inert peaty matter is a substance of the same kind. It remains for years ex¬ 
posed to water and air without undergoing change, and in this state yields little or no 
nourishment to plants. Woody fibre will not ferment, unless some substances are mixed 
with it which act the same part as the mucilage, sugar, and extractive or albuminous 
matters with which it is usually associated in l^bs and succulent vegetables. Lord 
Meadowbank has judiciously recommended a mixture of common farm-yard dung for 
the purpose of bringing peat into fermentation; any putrcscible or fermentable substance 
will answer the end; and the more a substance heats, am^foe more readily it ferments, 
tlic better will it be fitted for the [iiirposc. Lord Meadowbank states, that one part of 
dung is S|Uificient to bring three or four parts of peat into a state in which it is fitted to 
be applied to land; but, of course, the quantity must vary according to the nature of tlio 
dung and of the peat. In cases in which some living vegetables arc mixed with the 
peat, the fermentation will be more readily effected. 

2242. Tanners' spent bark, shavings of wood, and saw-dust, will probably require as 
much dung to bring them into fennentation as the worst kind of peat. 'Woody fibre 
mgy be likewise prepmed, so as t^KComc a manure, by the action of lime. It is evident, 
from the analysis of woody fibre by Guy Lussac and Th^iiard (which sliows that it 
consists principally of the elements of water and carbon, the carbon being in larger 
quantities tlian in the other vegetable compounds), that any process which tends to abstract 
cartionaccous matter from it must bring it nearer in composition to the soluble principles 't 
and this is done in fermentation by the absorption of oxygen and production of carbonic 
acid; and a sMiar effect, it will be shown, is produced by lime. 

2243. Wood-ashes, imperfectly formed, that is, wood-ashes containing much charcoal, 
are said to have been used with success as a manure. A part of their effects may be 
owing to the slow and gradual consumption of the chevcoal) wliich seems capable, under 
other circiimstances than tlmse of actual combustion, of absorbing oxygen, so as to become 
carbonic acid. In A'pril 1803, some well burnt charcoal was enclosed by Sir II. 

in a tube, which was lialf fill^ with pure water and half with common air, and then 
hermetically sealed. The tube was opened under pure water, in the spring of 1804, at 
a time when the atmospheric temperature and pressure were nearly the same as at the 
conjmedeement of the experiment. Some water rushed in; anii^ on analysing a little 
air, was expelled from the tube by the agency of heat, it was found to contaiir’ 

only seven per cent of oxygen. The water in foe tube, when mixed with lime-water, 
produced a .copious precipitate ; to that carbonic acid had evidently been formed and 
dissolved foe water. 
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2244. Manuns from animal sub^attce$, in Mnml« reqilirc no cliemical prepai-atidh to 
. fit them for soil. The great object of the farmer is to blend them with tlie earthy 

oonadtuents ha a proper state of division, and to prevent theu tad rapid deromposition. 

2245. The entire f>arts of the musclee of land animols fiTe nbtsEommonly used as manure, 
' though there are many cases in which such an apjilication might be easily made. Horses, 

dogs, sheep, deer, and (Kher quadrupeois that have died accidentally or of disease, after 
their skins are separated, are often sufl'ered to remain exposed to the air, c» immersed in 
water till they are destroyed by birds or beasts of prey, or entirely decomposed; and, in 
this case, most of tlieir organised rnatmr is lost for the land in which they lie, and a con* 
sidenible portion of it employed in giving olf noxious ga.sos to the atmosphere. By 
covering dead animals with five or six times their bulk of soil, mixed with one part of 
lime, sufiering them to remain for a few months, thcii decomposition would im¬ 
pregnate the soil with soluble matter, so as to render it an excellent manure; and by 
mixing a little fresh quicklime with it at the time of its removal, die disagreeable effluvia 
would be in a great measure destroyed, and it might be applied to crops in the sauie way 
as any other manure. 

2246. Fish forms a powerful manure, in whatever state it is applied; but it caamot be 
ploughed in too fresh, diough die quantity should he limited. A. Young records an 
experiment, in which herrings spread over a field, and ploughed in for wheat, produced 
so rank a crop, that it was entirely laid before harvest. I'Jie refuse pilcliards in Corn, 
wall arc used throughout the county as a manure, with excellent eifects. They are 
usually mixed with sand or soil, and sometimes with sea weed, to prevent them Irom 
raising too luxuriant a croin The efl’cets are perceived for several years. In the fens 
of Lincolnshire, t'ambridgcshlre, and Norfolk, the little fishes called sticklebacks are 
caught in the shallow waters in such quantities, that they i'uiiii a great article of manure 
in the land bordering on die fens. It is easy to explain the opeiation of fish as a ma¬ 
nure. The skill is principally gelatine, wJiich, from its sligJit state of cohesion, is readily 
soluble ill water; tat or oil is iilways found in fishes, either under tlic skin or in some of 
die viscera; and their fibrous matter contains all the esiiciitial elements of vegetable 
substances. 

2247. Amongst oily substances, blubber has been employed as a manure. It is most 

useful when mixed with clay, sand, or any coimnoii soil, so as to expose a large surface 
to die air, the oxygen of which produces soluble matter from it. I.ord Somerville used 
blubber with great success at his farm in Surrey. It vi'as made into a heap with soil, 
and retained its powers of fertilising for several successive years. 'I'he carbon and 
hydrogen abounding in oily substances fully account for their cticcts; and their dura¬ 
bility is easily explained from die gradual manner in which dicy ''ange by the action of 
air and water, ^ 

2248. Bones are much used as a manure in various parts of England, and especially 
in Lincolnsliire and YorkshiQ;. They are also used in Scotland wherever they can be 
got, and a knowledge of their great value is spreatling rapidly over die Continent. After 
being broken, and boiled for grease, they arc sold to the famicr. The moi e divuk'd they 
are, the more powerful are their eflecls. Tlie expense of grinding them in a mill is 
amply repaid by the increase of their fei'tilising jiowcrs; anil in the state of powder 
they arc u.sed in the drill huaban<iry, anti delivered with the seed in the same 
manner as rapo-cakc. Bone-dust and honc-sliavings, the lefuse of the turning manu¬ 
facture, may be atlvantagouusly employed iif the same way. The basis of bone is con¬ 
stituted by earthy salts, principally pliospliate of linf|^i«ith some ckibuuatc of lime and 
phosphate of magnesia; the easily decomposable substances in bone are fat, gelatin^ 
and cartilage, which seems of the s.ame nature as coagulated aUiiimen. According to 
the analysis of Fourcroy and Vauquelin, ox-boiics arc composed of decomposable animal 
matter 51, pfiiosphatc of lime 87*7, carbonate of lime 10, phosphate of magnesia 1'.8; 
total 100. To apply bone manure with efl'ect, it is essential that the soil be dry, 

2249. Jlorn is a still more powerful manure than bone, as it cAntainsajiftrger quantity 
of decomposable animal matter. From .500 grains of ox-horn, Hatchett (Stained only 
1‘5 grains of earthy residuuni, and not quite half of this was phosphate of lime. Tlie 
shavings or turnings of hom form an excellent manure, though tliey are not sufflciently, 
abundant to be in common use. The animal matter in them seems to be of the nature 
of coagulated albumen, and it is slowly rendered soluble by tlie action of water. The 
earthy matter in liorn, and still more thut in bones, mevents tlie too rapid decomposition 
of the animal matter, and renders it very durable i^j|ifi*cfie(;ts. 

2250. Hair, woollen rags, and feathers, are all analogous in composition, and princi. 

pally consist of a substance similaplo albumen united to gelatine. This is shown by (bo 
ingenious researches of , Hatchett. Tbe theory of their operation is similar to that of 
bone and hom dutvings. , 

2251. The rfuse of the different mumvfaetxures tf sfein and leather forms very useful 
noanures; such aa currier’s shavings, furncr’s clippings, and the ofifals of the taa*ysrd 
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and of tlie gluc-manufactory. The gelatine contained in every kind of skin is in a state 
fitted for its gradual solution or decomposition; and when buried in the soil, it lasts for 
a considerable tuue, and constantly allbrds a supply of nutritive matter to the plants in its 
neighbourhood. 

2252, Mood contains cerbiin quantities of all the principles found in other animal sub¬ 
stances, and is consequently a very good inanui^. It has been already stated that it 
contains fibrine; it likewise contains albumen ; the red particles in it, which have been 
supposed by many foreign chemists to be coloured by iron in a particular state of combin¬ 
ation with oxygen an<l acid matter, Brandc considers as formed of a peculiar animal 
substance containing very little iron. The scum taken from the boilers of the sugar- 
bakers, whicli is used as manure, principally consists of bullocks’ blood which has been 
employed for the purpose of separating the impurities of common brown sugar, by 
means of tiio coagulation of its albuminous matter by the heat of the boiler, 

2252, The different species of corals, corallines, and sj>o>t}’es must be considered as sub¬ 
stances of animal origin. From the analysis of Hatchett, it appeius that all these 
substances contain considerable quantities of a matter an.alogous to coagulated albumen; 
the sponges ailbrd likewise gelatine. Acconling to Meiat Guillot, white coral contains 
equal parts of animal matter .and carbonate of lime; red coral 46‘‘.5 of animal matter, 
and .93‘5 of carbonate of lime; articulated cojulline .91 of animal matter, and 40 of 
carbonate of lime. These substances are never used as miuiure in Uiis country, except 
in cases when they are accidentally mixed with sea-weed; but it is probable that tlic 
corallines might be advantageously employed, as they arc found in considerable «p:suitity 
on the rocks, and bottoms of the rocky jiools on many parts of our coast, where the land 
gradually declines towards the sea; and they might be detached by hoes, and collected 
without much trouble. On many parts of tlie .Scottish coast, banks of shells have been 
deposited by the se,-!, and arc applied with great advantage, both as a substitute for lime 
and in improving the mechanical texture of the clay soils within their reach. 

2254, Amongst cxcrcmcnliUous animal sahUunccs used as manuics, urine is the one 
upon which tlie greatest number ol' chemical experiments have been made, and the 
nature of which is best understood. The urine of the cow cont.u’iis, according to the 
experiments of Braude : water (>.9 ; phosphate of lime 3 ; imiriatea of potassa and am- 
moni.i 15 ; stdphate of pot.tssiih'; carbonates, pohtssa, and ammoiii.i 4 ; urea 4, 

2255, The urine of the horse, according to Fourcroy and Vauquelin, contains, of car¬ 
bonate of lime 11, e.irbon.atc of soda 0, benzoate ol' soda 21, uuiri.Uc of potassa 9, urea 7, 
water and mucilage 910. In addition to tbeso substances, Brandcfoimd in it pbo.spbate 
of lime. The urine of the ass, the camel, the rabbit, and domestic fowls, have been 
submitted to tlinbrent experiments, and their constitution h.xs been found similar. In 
the urine of the rabbit, in addition to most of the ingredients above mentioned, Vau¬ 
quelin detected gelatine ; and the same chemist discovered uric acid in the urine of do¬ 
mestic fowls, tiumaii urine contains a greater variety of constituciils than any other 
species examined. Ure.i, uric acid, anil another acid similar to it in nature called 
rosacic acid, acetic acid, albumen, gelatine, a resinous matter, and various salts are found 
in it. The human urine ditt'ers iu comiiosition, acconling to the st.itc of tlic body, and 
the nature of the food and drink intule use of. In many cases of disease there is a much 
larger quantity of gelatine anil .all>umen than usual in the urine, and in diabetes it con¬ 
tains sugar. It is probable that the urine of the same animal imist likewise diller 
according to the different nature of the food ami drink used; and this will account for 
discordances in some of the analyses that have been publisbod on tlie sulijcct. Urine is 
very liable to change, and to undergo the putrefactive process ; and that of carnivorous 
animals more rapidly tlian that of graminivorous uiiiinals. In proportion as tlicre is more 
gelatine or alhumen in urine, so in ])ru)>urtiun docs it putrefy more quickly. The species 
of urine wliich contain most alhumen, gelatine, and urea, arc the best as manures; and 
all urine contains the essential elements of vegetables in a state of solution. During the 
putrefaction of urine tfte greatest jiart of the soluble animal m.rtler that it contains is 
destroyed; it should consequently he used as fresh ns poss’hlc; but if not mixed with 
solid matter, it should be diluted with water, as, when pure, it contains too large a qusui- 
tity of animal matter to form a proper fluid nourishment for absorption by the roots of 
plants. 

2256. Fuli'id urine .'ilwmids in ammoniacal salts; and tliough less active than fresh 
urine, is a very {lowcrful manure. According to a recent analysis'publishcd by Berze¬ 
lius, 1000 parts of urine arc composed of, water 9.33; urea 30*1 ; uric acid 1 ; muriate 
of ammonia, free lactic acid, lactate of ammonia, and animal matter 17*14. The 
remainder different salts, phosphates, sulphates, and muriates. 

2257. Dun” of birds. Amongst excrementitious solid substances used as manures, one 
of the most powerful is the dung of birds that feed on animal food, particularly tlie dung of 
sesv-birds. ,The guano, which is used to a great extent in .South America, and which is 
the manure fiiat fertilises the sterile plains of I’cru, is a productign of this kind. It exists 
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abundantly, as we are infonned by Humboldt, on the small islands in the South Sea, at 
Ciiinclie, Ilo, Iza, and Arica. Fifty vessels arc laden with it annually at Chinebe, cadi of 
which carries from l/iOO to 52000 cubical feet. It is used as a manure only in very 
small quantities ; and particularly for crops of maize. Some experiments were made on 
siiecimens of gunno in 1805. It appealed as a fine brown powder; it blackened by heat, 
and gave off strong ammoniacal fumes; treated with nitric acid, it aflbrdcd uric acid. 
In 1806, Fourcroy and VaiiqueUn published an elaborate analysis of guano. Tliey 
state that it contains a fourth part of its weiglit of uric acid, partly saturated with am¬ 
monia, and jiartly with potassa; some phosphoric acid combined with the bases, and 
likewise with lime; small quantities of sulphate and muriate of potassa; a little fatty 
matter ; and some quartzose sand. It is easy to explain its fertilising properties: from 
its composition it might be supposed to be a very powerful manure. It requires water 
for the solution of its soluble matter, to enable it to produce its fuM liencficial effect on crops. 

2258. TAe dung of sea-birds has never been much used as a manure in this country ; 
but it is probable that even the soil of the small islands on our coast much frequented by 
them would fertilise. Some dung of sea-birils, brought from a rock on Uie coast of 
Merionethsliire, produced a powerful, but transient, effect on grass. 'Die rains in our 
climate must tend very itmcli to injure this species of manure, where it is cxijosed to 
them soon after its dejiosition ; but it may probably be found in gicat perfection in 
caverns or clefts in rocks liaunted by cormorants and gulls. Some recent cormoiants’ 
dung, when examined, hail not at all ilie appearance of guano; it was of a greyish- 
wliitc colour; had a very fetid smell, like that of putt id animal matter; when acted 
on by quicklime, it gave abundance of annnonia; treated with nitric acid, it yielded 
uric arid. 

2259. Night soiJ, it is well known, is a very jtowerful manure, and very liable to 
decompose. It differs in composition; but always abounds in siihstanres compusisl of 
carbon, hydrogen, azote, and oxygon. From the analysis of lierzelius, it ai>pcars tliat a 
part of it is always soluble in water; and in wliatever state it is used, wfiether recent or 
fermented, it sujiplies abiindancc of food to pl.ints. 'I'he disagreeable smell of nigltU 
soil maybe destroyed by mixing it with quit k lime; and if exposed to the atinospheie 
in thin layers, strewed over with quieklinie in fine weather, it speedily dries, is easily 
pulverised, and in this state may be used in the same manner as rape-cake, and 
delivered into the furrow with the seed. The Chinese, who have more practical know¬ 
ledge of tlie use and application of niamitcs than any other people existing, mix their 
night-soil witli one third of its weight of fat marl, make it into cakes, and dry it by 
exposure to the sun. Thoso cakes, we arc informed by the Frenih inissionaiies, have no 
disagreeable smell, and form a common article of commerce of the ciiijiire. The earth, 
by its absorbent powers, probably jirevents, to a ccitain extent, tlie action of moisture 
upon the dung, and likewise defends it from the cJfects of air. Desiccated night-soil, in 
a state of powder, forms an article of internal commerce in France, and is known under 
tlie name of poudreltcj in London it is mixed willi quicklime, and sold in cukes under 
tlie name of “ desiccated night-soil.” 

2260. Pigeons dung comes next in order, as to fertilising power. 300 grains, 
digested in hot water for some hours, produced 2‘3 grains of soluble matter; which 
ailurded abundance of caibonate of ammonia by distillation, and left carbonaceous 
matter, saline matter principally common salt, and carbonate of lime, as a residuum. 
Pigeons’ dung, when moist, reailily fei-nients, and after fermentation contains Jess 
soluble matter than before ; from 100 parts of fermented pigeons’ dung, only eight parts 
of soluble matter were obtained, which gave propoitionably less carbonate of ammonia in 
distillation than recent pigeons’ dung. It is evident that this manure should he applied 
as new as possible; and, when dry, it may be employed in the same manner as the other 
manures capable of being pulverised. 'J'hc soil in woods, viherc great flocks of wood- 
pigeons roost, is often higlily impregnated with their dung, and, it cannot be doubted, 
would form a valuable manure. Such soil will often yield aimnonia when distilled with 
lime. In the winter, likewise, it usually contains abundance of vegetable matter, the 
remains of decayed leaves; and the dung tends to bring the vegetable matter into a state 
of solution. Manuring witli pigeons’ dung was, and still is, in groat esteem in Persia. 

2261. J'he dung ff domestic yoie;.? approaches very nearly in its nature to pigeons’ dung. 
Uric acid is common to it and the dung of birds of every kind. It gives carbonate of 
ammonia by distillation, and immediately yields soluble matter to water. It is very 
liable to ferment. The dung of fowls is employed, in common with that of pigeons, by 
tanners, to bring on a slight degree of putrefaction in skins that arc to be used for making 
soft leather. For this purpose the dung is difl'used through natcr, in uhich state it 
rapidly undergoes putrefaction,.and briags on a similar change in the skin. The ex¬ 
crements of dogs are employed by the tanner with similar eflfccts. In all cases, tlie 
contents of the grainer, as the pit is called in which soft skins arc prepared by dung, 
must form a very useful manure. 

Z 2 
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3262. liabiits' dung has never been analysed. It is used with great success os a 
manure by some fanners, who find it profit^le to keep rabbits in such a nkanner as to 
preserve tlicir dung. It is laid on os frcsli as possible, and is found better the less 
it has fermented. 

2263. The dung of cattle, oxen, and cows has been chemically examined by Einhof 
and Thaer. They found that it contained matter soluble in water; and that it gave in 
fermentation nearly tlie same products as vegetable substances, absorbing oxygen, and 
producing carbonic acid gas. 

2264. The recent dung of shsep and of deer affords, when long boiled in water, soluble 
matters which equal from two to three per cent of their weight. Those soluble sub¬ 
stances, procured by solution and evaporation, when examined, contain a very small 
quantity of matter analogous to animal mucus; and are principally composed of a bitter 
extract, soluble both in water and in alcohol. They give ammoniaesd fumes by distil¬ 
lation, and appear to differ very little in composition. Some blades of grass Were 
watered for several successive days witli a solution of tliese extiacts; they evidently 
became greener in consequence, and grew more vigorously than grass in other respects 
under tlie same circumstances. The part of the dung of cattle, sheep, and deer, not 
soluble in water, appears to be mere woody fibre, and precisely analogous to the residuum 
of those vegetables that form their food after they have been deprived of all their soluble 
materials. 

2265. The dung of horses gives a brown fluitl, and this, when evaporated, yields a bitter 
extract, which affords amnioniacal fumes more copiously than tliat from ii..-' dung of 
oxen. 

2266. In the treatment of the pure dung of cattle, sheep, and horses, there seems no 
reason why it should be made to ferment except in the soil, like the other pure dungs; 
or, if suffered to ferment, it should he only in a very slight degree. The grass, in the 
neighbourhood of recently voided dung, is always coarse and dark green ; some persons 
have attributed this to a noxious quality in unfermciiting dung; but it seems to be rattier 
the result of an excess of food furnished to the plants. 

2267. Street and road dung mid the sweepings if houses may be all regarded as com¬ 
posite manures ; the constitution of them is necessarily various, as they arc derived from 
a niimher of iliflerent substances. These manures are usually applied without being 
fermented. 

2268. Soot, which is principally formed from the combustion of pit-coal or coal gene¬ 
rally, contains likewise substances dcrii'ud from animal matters. This is a very powerful 
manure. It affords ammoniacal salts by distillation, and yields a brown extract to hot 
water, of a bitter taste. It likewise contains an ctnpyreiimatic oil. Its great basis is 
charcoal, in a sf.'ite in which it is capaljlc of being lendcrcd soluble by the action of 
oxygen and water. This manure is well fitted to be used in the dry state thrown into 
the ground with the seed, and requires no preparation. 

2269. Liquid Manure. — The larmers of German Switzerland give the name of giille, in 
French Ihier, to the liquid manure obtained from their stalls and stables, and collected 
into underground pits or reservoirs, in which it is allowed to ferment in a mucous or slimy 
state. The manner of collecting it adopted liy the agriculturists of Zurich is as follows : —. 
The floor on which the cattle aie sbilled is formed of Ijoards, with an inclination of four 
inches from the head to the hinder part of the animal, whose excrements fall into a 
gutter behind, in the manner usual in English cow-houses: ‘the depth of this gutter is 
15 inches, its width 10 inches. It should be so formed as to be capable of receiving, at 
pleasure, water to be supplied by a reservoir near it ; it communicates with five pits by 
holes, which are opened for the passage of the slime, or closed as occasion requires. ITie 
pits or reservoirs of manure are covered over with a floor of boarding, placed a little 
below that on which the animals stand. This covering is important as facilitating tlie 
fermentation. TTie pits or reservoirs are made in masonry, well cemented, and should be 
bottomed in clay, well beaten, in order to ai'oid infiltration. They should be five, in 
order that the liquid may not be disturbed during the fermentation, which lasts about four 
weeks. Tlicir dimensions sliould be calculated according to the number of animals the 
stable holds, so that each may be filled in a week. But whether full or not, the pit must 
be closed at the week's end, in order to maintain the egularity of the system of empty¬ 
ing. Tlie reservoirs are emptied by me-ans of portable pumps. In the evening the 
Keeper of the stables lets a proper quantity of water into the gutter; and on returning to 
the stable in the morning, he carefully mixes with the water the excrement that lias fallen 
into it, breaking up the more compact parts, so as to form of the whole an equal and 
flowing liquid. On the perfect manner in which tliis process is performed the quality of 
the manure mainly depends. The liquid ought neither be thick, for then the ferment¬ 
ation would be difficult; nor too thin, for in that case it would not contain sufficient 
nutritive matter. When tJfe mixture is made, it is allowed to run off into the pit beneath, 
and the stable-keeper again lets water into the trench. During the day, whenever 
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he comes into tlic stable, lie sweeps whatever excrement may be found under the 
cattle into the trench, which may be emptied as often as the liquid it contains is fuuiui 
to be of a due thickness. I'he best proportion of the mixture is three fourtlis of water to 
one fourth of excrement, if the cattle be fed on com ; if in a course of fattening, ime fifth 
of excrement to four fifths of water will be sufficient, (jffutf. du ComUi d'Agri. de 
la Sac- des Arts de Geniuve. ) This mode of increasing the manure produced by stalled 
cattle and cows is in general use in Holland and the Netherlands; and we have seen 
it practised in France at Trappe and Grignion near Versailles, at Roville near Nancy, at 
Ebersherg, and Schleissheim near Munich, and at Hohenheim and Weil near Stuttgard. 
We would strongly recommend the practice to tlie British famier, and not to the fanner 
only, but to every cottager who keeps a cow or pig ; nay, to the cottager who is without 
these comforts, but who has a garden, in which he coiila turn the great accession of 
manure so acquired to due account. Let him sink five tubs or large earthen vessels in 
tlie ground, and let the contents of the portable receiver of his water-closet, all tlie water 
used for washing in the house, soap-sud.s, slops, and fermentable oflals of every descrip¬ 
tion during a week be carried, and poured into one of these tubs; and if not full on the 
Saturday night, let it he filled up with water of any kind, well stirred up, tlie lid 
replaced, and the wJiole loft for a week. Begin on the Monday morning witli another 
tub, and when after live weeks the whole five are filled, empty the first at tlie roots 
of a growing crop, and refill. Or use two larger tubs, and continue filling one for 
a montli; tlieii begin tlie other, and at the end of a month empty the first; and so on. 
(Gard, Mag. vol. v. p. 549.) 

Subsect. 3. Of the Fermenting, Preserving, arid Ajiplymg »f Manures of Animal and 

Vegetable Origin. 

2270. On the management of organic manures depends much of their value as food to 
plants. The great mass of manures procured by the cultivator luc a mixture of animal 
and vegetable matters, and the great source of supply is the liuin or stable-yard. Here 
the excrementitious matter of horses, cattle, swine, and poultry, is mixed with straw, 
haulm, chaff, and various kinds of litter. To what degrt'e should this be fermented 
before it is applied to tlie soil ? and how can it best be preserved when not iimncdiately 
wanted ? 

2271. A slight incipient fermentation is undoubtedly of use in the dunghill; for, by 
means of it, a disjiosilioii is brought on in tlie woody fibre to decay and dissolve, wlicn 
it is carried to the land, or ploughed into the soil; and woody fibre is alw'ays in great 
excess ill the refuse of the farm. Too great a degree of fermentation is, however, very 
prejudicial to the composite inaniiie in the duugliill: it is better tliat there sliould lie no 
fermentation at all before the manure is used, tlian that it should be carried too far. 
The excess of fernieutation tends to the destruction and dissipation of the most useful 
part of tlie manure ; and the ultimate results of this ))rocess , 01-0 like those of combus¬ 
tion. It is a common practice amongst farmeis (o sufler the farm-yard dung to ferment 
till the fibrous texture of the vegetable matter is enliicly broken down ; and till the 
manure becomes iierfectly cold, and so soft as to be easily cut by the spade. Inde¬ 
pendently of the general tlieuretical views unfavourable to this practice, founded upon 
tlie nature and composition of vegetable substances, there arc many aiguments and facts 
which show that it is prejudicial to the inteiests of the liuiner, 

2272. During the violent fermenlalion wliidi is necessary for reducing farm-yard 
manure to the state in wliicli it is called short muck, nut only a large quantity of fluid, but 
likewise of gaseous matter, is lust; so much so, that the dung is reduced one half, or two 
thirds in weight: the principal elastic matter disengaged is carbonic ac.id witli some am¬ 
monia ; and both these, if retained by the moisture in the soil, as has been stated iK'fore, 
are capable of becoming a useful iiouiisliment of plants. In October, 1808, Sir H. 
Davy filled a large retort, capable of containing three pints of water, with some hot 
feniieiiting manure, consisting principally of the litter and dung of cattle ; he adapted 
a small receiver to the retort, and connected the whole with a mercurial pneumatic 
apparatus, so as to collect tlie condensible and clastic fluids which might rise from the 
dung. The receiver soon became lined witli dew, and drops began in a few hours to 
trickle down the sides of it. Elastic fluid likewise was generated ; in three days thirty- 
five cubical inches had been formed, which, when analysed, were found to contain 
twenty-one cubical inches of carbonic acid; the remainder was hydrocarbonatc mixed 
with some azote, probably no more than existed in the common air in the receiver. 'Hie 
fluid matter collected in tlie receiver at the same time amounted to nearly hidf an ounce ; 
it had a saline taste and a disagreeable smell, and contained some acetate and carlmnate 
of ammonia. Finding such products given off from fermenting litter, lie introduced 
the beak of another retort, filled with similar dung, very hot at the time, into the soil 
amongst the roots of some grass in the border of a garden. In less than a week a very 
distinct cfl'eet was produced on the grass; upon the spot exposed to the influence of the 
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matter disengaged in fermentation, it grew witli much more luxuriance than the grass in 
any other part of the garden. — Besides tlie dissi|)ation of gaseous matter, when feqnent- 
ation is pushed to the extreme, there is another disadvantage in the loss of heat, wliicli, 
if excited in the soil, is useful in promoting the germination of the seed, and in assisting 
the plant in the first stage of its growth, when it is most feeble and most liable to disease ; 
and die fermentation of manure in tlic soil must 6e particularly favourable to the wheat 
crop, in [rtteserving a genial temperature beneath the surface late in autumn and during 
winter. Again, it is a general principle in chemistry, that, in all cases of decomposition, 
substances combine much more readily at the monient of their disengagement, tlian after 
they have been perfectly formed. Now, in fermentation beneath the soil, the fluid matter 
produced is applied instantly, even whilst it is wann, to the organs of the plant, and 
consequently is more likely to be eflicient, than that from manure which has gone through 
the process, and of which nil the principles have entered into new combinations. 

2273. Checking fermcntalton by conTiii". “ There arc reasons sufliciently strong,” 
Griscnthw.'iite observes, “ to discourage the jimetiec of allowing dung heaps to fennent 
and rot without interruption. It appears that public opinion has slowly adopted the 
decisions of chemical reasoning, and ifung-pii's, as they are called, have been formed with 
a view to save wliat was before lost; .a stratum of mould, sustaining the heap, being 
placed to receive the fluid paits, anil a covering of moulil being applied to prevent the 
dissipation of the aerial or gaseous products. These ])iirposes and contrivances, unfor¬ 
tunately, like many i»f the other operations of husbandry, wore not dirtitcd by scientific 
knowledge. To cover is so connnonly believed to confine, tliat there is no wonder that 
tlie practical cultivator adopted it in this instance fioiu such a eonsider.ation ; but it is in 
vain; the elasticity of the gases generateil is such as no covering whatever could pos¬ 
sibly confine. If if weic peifeclly compact, it could only preserve as much carbonic 
acid as is equal to the volume or hulk of air within it; a quantity too inconsiderable to 
bo regarded, could it even be saveil. but every particle of it must be disengaged, and 
lost, when the coveting is removed.” 

2274. Chediinf’/crnicntaliun by ivulerina is sometimes recommended; but this pme- 
tice is inconsistent with just chemical views. It may cool the dung for a short time; hut 
moisture, as before stated, is a piincipnl agent in all jirocesses of decomposition. Dry 
fibrous matter will never feiment. Water is as neiessary as air to the process; and to 
supply it to fermenting dung, is to supply an .igent which will hasten its decay. In all 
cases when dung is fermenting, there .ne simple tests by which the rapidity of the pro¬ 
cess, and consequently the injury ilone, may he discovered. If a therrnoinetcr, plunged 
into the dung, does not rise to above one hundred degrees of Fahrenheit, there is little 
danger of nuieli .aeriform matter tlving oil’. If tlie tcmpciature is higher, the dung 
should be immediately spre.id abroad. When a piece of paper, moistened in muriatic 
acid, held over tlie steams .irising fiom a dnngliili, gives dense 1‘iimes, it is a certain test 
that the decomposition is going too f.n-; for this indicates that volatile alkali is dis¬ 
engaged. 

2275. In favour of the applUatuni (ffirm~yard flung in a rCcenl stale, a great variety of 
arguments may be found in the writings of scientific agriculturists ; but tlie jiracticc of 
the best farmers, both in Scotland and in the Netherlands and other parts of the Conti¬ 
nent, is against tlie Ihcorja 

227fi, Fa) ni-yard manure in Hcnlland is never l.-iid on the gronml without lieing more or less jirepareil. 
For turnips it is regiilurlv removed from the told or stable yard before the middle or end of Apiil It is 
then laid up in <i regul.ir heap on a seiliided spot of gioiiiid, generally in one corner of the Held, not nnieh 
cx|>oscd to wind, nr liable to be Hoialed by w.der 'I'ho height of the heap should seldom be less th.iii from 
4 to 4i feet, and its brc.itltli, for ttie convenience of lieiiig turiusl over when neeessary, and on other 
nrcounts,may be about two thirds nt its length, sutlieiently broad at lea.st to .admit two earts or more to lie 
loaded at a time, as ^nay be necessary, and great c.vre should be taken, not to put either horse or 
cart iiiKin it, winch is easily avoided, by hacking the cart to the pile, and laying ilic dung compactly 
togcttier with a dung fork It is not unusii.il to cover the dunghill with a coat of earth oi moss, which 
kpc)>s in the moisture, and iireveiits the sun and wind from doing injury, by evaporating those Hunt suli. 
Etniiues, which arise from c valuable part at the dung Dung, when managed in this maimer, generally 
ferments very rapidly; but it it is ilisiovercd to be ni a backward state, it is turned over about the hrst of 
May, when the weather boLomes wann ; and the Iietter it is shaken about and imxeil, the sooner will tlie 
object in view be aceomiibshed (Gen Rep Scat. vol. n ) For wheat crops sown on t.illow in autumn, or 
for beans, jiotatoes, or other crops sown or planted in spring, the farm or fold yaid manure is carried out at 
different times, during the preceding sunnner and winter, and formeil into targe dunghills in the Heldg 
where they are to be used Thi^ie dunghills are turned one or twice, and moistenial by watering, or 
covered by earth or moss, sO as to accelerate or retard the fermentation,according to the period when the 
material may be wanted for uso The teat of their fitness for this puqiose is that degree of tenderness 
which admits of the easy seiiaiat.on of the littery p.irts when a dung fork is uiscrted and a fbrktbl 
taken up 

2277. Hie doctrine of the proper application of manures from organised substances, 
ofTcrs an illustration of an impoitant part of the economy of nature, and of the happy 
order in which it is arranged. Tlie death and decay dif animal substances tend to 
resolve organised forms into cheinic.al constituents; and the pernicious effluvia disen¬ 
gaged in die process seem to point out the projiriety of burying them in the soil, wliere 
they arc fitted to become the food of vegetables. Tlie fermentation and putrefaction of 



Book III. 


OBERATION OF MINERAL MANURES. 


343 


organised substances in the free atmospliere are noxious processes; boneatli the surAice 
of the ground, they arc salutary operations. In tliis case tlic food of plants is prepared 
whore it can be used; and tliat which would offend the senses and injure the healUi, if 
exposed, is converted by gradual processes into forms of l>cauty and of usefulness; tlic 
fetid gas is rendered a constituent of the aroma of the flower, and what might be poison 
becomes nourishment to animals and ft) man. 

2278. To preserve dung for any time, the situation in which it is kept is of importance. 
It should, if j)ossibIc, be defended from the sun. To j)reserve it under sheds would be 
of great use; or to make the site of a dunghill on tlie north side of a wall. The floor 
on which tJie dung is heaped should, if possible, be iNiv^ed with flat stones; and there 
slinuld Ijo a little inclination fioin each side towards the centiv, in which there should be 
drains connected with a small well, furnished with a punii. by which any fluid matter 
may be collected for the use of tlje land. It too often happens that a dense mucilaginous 
and exti'activc fluid is suffered to drain away from tlie dunghill, so as to be entirely lost 
to tlic farm. 


SfCT. II. OJ Manures of Mineral Origin, 

227!). Earthy and saline 7nannres are piobably of more recent invention, and doubtless 
of more uncertiiin use, than those of animal and vegetable origin. 'I'he conversion into 
original forms of matter which has belonged to living stnictnies, is a piocess that can be 
easily understood ; but it is more difficult to follow those opeiations by which earthy and 
saline inatleis are consolidated in tlie fibre of plants, and by which they are made .udisei- 
\ient to tJieir functions. 'I'hese are cajiable of liemg materially elucidated by modern 
cliemisti-y; and shall here be considered as to the thvoiy of their oiieration and as to their 
sjiecific kinds. 

SunsKcT. 1. Theory iif the Operation of Mineral Manures, 

2280. Saline and calrnreons snhstanLcs foiin the principal fossd manures. Much has 
been written on lime and common sidt, liolli in the way of speculation and leasoning 
fioin facts, which, fiom want of chemical knowledge, has turned to no UKefnl account, 
and cnltivatois till very lately contented themselves with stating that these substances 
acted as stimuli to the soil, sometliiiig like coiKlimeals to tlie digestive organs of animals. 
Even ehemists themselves ;ire not yet im..nimous in .dl their opinions ; but still the result 
of their enquiries will he found of great heiielit to the scieiitillc cultivator. 

22S1. Vartous opinions cvist us to tlie ration.ile of tlie operation of mineral manures. 
“ .Some enquirers,” .Sir II. Uavy observes, “ adopting that sublime generalisation of tlie 
nncieiit jiliilosopliers, that inattei is the same in esseiiee, and that the different substanecs, 
considered as clement.s by chemists, aie merely different ariangements of the same inde¬ 
structible particles, have endeavouied to prove, that all the varieties of the principles 
found in plants, may be funned from the siihstaiices in the atuiosphcie; and tliat vege¬ 
table life is a process in which bodies, that the anahticnl philosopher is unable to change 
or to form, are constantly composed .md decomposed. But the geneial results of expe- 
riinents arc veiy much opposed to the idea of the composition of tho earths, by plants, 
from any of the elements foiind in the atniospliere, or in water, and there are 
vaiious facts contradictory to the idea.” Jacquiii stales, that the ashes of gl.iss-wort 
(Salsdlawhen it grows in inland situations, aff'ord the vegetable alkali; when it 
grows on the sca-shore, where compounds whicli afford the fossil or marine alkali are 
more ahuiidant, it yields that substance. Du llamcl found that plants which usually 
grow oil the sea-.shoie made small progress when planted in soils containing little com¬ 
mon Sidt. The hun-flawer, when growing in lands cotitnining no nitre, docs not aflbid 
that substance; though when watered by a solution cif nitre it yields nitre abundantly. 
The tables of Dc Saiissure show that the ashes of |)lants are similar in constitution to the 
soils in which they have vegetated. De Saiissure made plants grow in solutions of dif- 
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found tliat when canary birds, at the time they were laying eggs, were deprived of acccs.s 
to carbonate of lime, their eggs had soft shells; and if there is any process for which 
nature may he conceived most likely to supply resources of this kind, it is that connected 
W'ith the reproduction of tho species. 

2282. It seems a fair conclusion, as the evidence on the subject now staiul.s, that the dif¬ 
ferent earths and saunc substaiice.s found in the organs of plants, are supplied by the .soils 
in wliich they grow ; and in no cases coinposi'd by new iirrangenients of llie elements in 
air or w'ater. What may be oyr ultimate view of tlie law's of chemistry, or liow far our 
ideas of elementary principles may be simplified, it is impossible to say. We can only 
reason from facts. Wo cannot imitate the jKiwers of composition belonging to vegetable 
structures; but at least wc can utiderslaiid tbcm: and as far as our rese;uches have gone, 
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it appears that in vegetation compound forms are uniformly produced from simple ones; 
and the elements in the soil, the atmosphere, and the earth absorbed and made parts of 
beautiful and diversified structures. The views which liave been just developed lead to 
correct ideas of tlie operation of those manures which are not necessarily the result of 
decayed organised bodies, and whicli are not composed of dillerent proportions of carbon, 
hydrogen, oxygen, and azote. They must produce their cllect, eitlicr by becoming a 
constituent part of the plant, or by acting upon its more essential food, so as to render it 
more fitted for the purposes of vegetable life. 

SuBSKCT. 2. Of the d^erent Species <f Mineral Manures. 

2283. Alkaline earths, or alkalies and their combinations, which are found unmixed with 
the remains of any organised beings, are the only substances which can with propriety be 
called fossil inaimies. 'i'lie only alkaline cardis which have been hitiierto applied in this 
way arc lime and magnesia; though potassa and soda, the two fixed alkalies, are both 
used to a limited extent in certain of their chemical compounds. 

2284. 'IVie most common form in which Ime is found on the surface of the earth, is in a 
state of combination with carbonic acid or fixed air. If a piece of Jiinestonc or chalk he 
tlirown into a fluid acid, tin-re will he an eirervcsceni-e. This is owing to the escape of 
the carbonic acid gas. The lime becomes dissolved in the liquor. When limestone is 
strongly lieated, the c:u-l)onic acid gas is expelled, and then iii^ihing remains hut tljc pure 
alkaline earth ; in this case there is a loss of weight; and if the fue lias been very high, 
it .'ippro.iches to one half the weight of the stone; but in common case limestones, if 
well diied before Iniining, do not lose much more than 35 to 40 per cent, or from seven 
to eight pails out of twenty. 

2285. ir/irn biinil lime is erposed to the atmosphere, in a certain time it becomes mild, 
and is tlic same substance as tliat precipii.ited from lime-water; it is combined with car¬ 
bonic acid gas. Quicklime, when first made, is caustic and burning to tlic tongue, 
renders vegetable blues green, and is soluble in water ; hut when combiued with carbonic 
acid, it loses all these properties, its sriluhility, and its taste ; it regains its power of eifer- 
vescing, and becomes the same chemical substance as chalk or limestone. Very few 
limestones or chalks consist entirely of lime and carbonic .acid. The statu.ary marbles, 
or certain of the iliotnhoidal spars, are almost the only jinrc species; and the difi'etent 
properties ol' limestones, both as niaiuiies and cements, depend upon the nature of the in¬ 
gredient mixed in the limestone ; for tlie true calcaieous clement, the carbonate of lime, 
is uniformly the same in natuie, properties, iuul efli'cts, and consists of one proportion of 
carbonic acid -li -4, and one of lime 55. When a limestone does not copiously elfcrvescc 
in acids, and is sulliciently hard to sciatch glass, it contains silicious, and probably 
aluminous earth; wiieii it is deeji brown or red, or stiongly fioloured of any of tlie 
shades of brown or yellow, it contains oxide of iron; when it is not sufficiently hard 
to scratch glass, but efl'ervesces slowly, and makes the acid in which it eflervesccs milky, 
it contains magnesia; and when it is black, and emits a fetid smell if rubbed, it contains 
coaly or bituminous matter. Reforc any opinion can he foimed of the manner in which 
the different ingredients in limestones ruoilify their properties, it will bo necessary to con- 
sidei the operation of pure lime as <a manure. 

228G. Quicklime, in its pure stale, whether in powder or dissolvedin water, is injurious 
to plants. In several instances grass has been killed by watering it with lime-water. 
But lime, in its state of combination with carbonic acid, is a useful ingredient in .soils. 
Calcareous c.artli is found in the ashes of the greater miinber of plants; and exposed 
to the air, lime cannot long continue caustic, for the reasons that were jiist now ussigaed, 
but soon becomes united to caihonic acid. When newly burnt lime is exposed to air, it 
soon falls Into powder: in this case it is called slacked lime ; and the same effect is 
immediately prorluced by throwing water upon it, when it heats violently, and the water 
disappears. Slacked lime is merely a combination of lime, with about oue third of its 
weight of water; i. e fifty-five parts of lime absorb seventeen parts of water ; and 
in this case it is con)])osed of a definite pioportion of water, and is called by chemists 
hydrate <f hme ; and when hydrate of lime becomes carlamate of lime by long exposure 
to air, tlie water is expelled, and the caihonic acid gas takes its place. When lime, 
whether freshly burnt or slacked. Is mixed with atr, moist fibrous vegetable matter, there 
is a strong action between tlie lime and the vegetable matter, and they form a kind 
of compost together, of which a part is usual ly soluble in water. By this kind of oper¬ 
ation, lime renders matler which was before comparatively inert, nutritive; and as 
charcoal and oxygen abound in all vegetable matters, it becomes at the same time con¬ 
verted into carbonate of lime. 

228?. Mild lime, powdered limestone, marls, or chalks, have no action of tliis kind 
upon vegetable matter ; they prevent the too rapid decomposition of substances already 
dissolved ; but they have no tendency to fonn soluble matters. It is obvious from these 
circumstances, that tlie operations of quicklime, and marl, or chalk, depend upon prin- 
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ciplea altogether dilFerent. Quicklime, in being applied to land, tends to bring any hard 
Vegetable matter that it contains into a state of more rapid decomposition and solution, 
so as to render it a proper food for plants. Clialk, marl, or carbonate of lime, will 
only improve the texture of the soil, or its relation to absorption ; it acts merely as one 
of its earthy ingredients. Chalk has been recommended as a substance calculated 
to correct tlie sourness of land. It ^ould surely have been a wise practice to have 
previously ascertained the certainty of this existence of acid, and to have dcte¥hnned its 
nature, in order that it might be elFectiially removed. The fact really is, that no soil was 
over yet found to contain any notable quantity of uncoinblned acid. The acetic and 
carbonic acids are the only two that arc likely to be generated by any sponbtneous 
decomposition of animal or vegetable bodies, and neither of these has any fixity when 
exposed to the air. Chalk liaviiig no power of acting on animal and vegetable sub¬ 
stances, can be no otherwise serviceable to land than as it alters its texture. Quicklime, 
when it becomes mild, operates in the same manner as chalk; but in the act of becoming 
mild, it jirepares soluble out of insoluble matt'T. Bouillon la Grange says that gelatine 
oxygenised becomes insoluble, and vegetable extract we know becomes so from the same 
cause ; now lime has the property of attracting oxygen, and, consequently, of restoring 
the property of solubility to those substances which have been depiiveil of it, from a com¬ 
bination with oxygen. Hence the uses of lime on peat lands, and on all soils containing 
an excess of vegetable insoluble matter. ( Gnseiitlni'nile .) 

2^88. Marl, and eivn s/ir/l sand, have been known to act clieinically on peat bogs, and 
to produce astonishing benefits. True and genuine peat bogs contain a consiileiable 
•jnaiitity of an acid wbicli has some allinity to gallic acid, and often yield pliospliuric acid 
to analysis. It a[)pcai-s to be these acids which confer on peat eaith its liiglily antiseptic 
qualities, and prevent the complete decay of noody fibre in such situations, 'When either 
true marl or shell sand is laid us a manure in such soils, a rapid decomposition of the vege¬ 
table matter lakes place, owing to the ealeureous matter uniting with the acid which 
before impregnated the ivoody fibre; and such land soon bei-omcs vciy productive, jiro- 
b.ibly also because the carbonic acid of Uic marl and shell sand is applied to the growth 
of living vegetables as it is gradually disengaged by the union of these acids with 
the lime. ( T. S. T.) 

2289. Effixt of lime o» wheat trops,. When lime is employed upon land where 
any quantity of animal matter is present, it occasions the evolution of a quantity of 
annnonia, which may, pci haps, be imbibed by the leaves of jilants, and aftci wards undergo 
.some change so as to form gluten. It is upon this circumstance that the operation of 
lime in tlie jireparation for wheat crops tlepends; and its cfficticy in fertilising peat, and 
in bringing info a state of cultivation .ill soils abounding in hard roots, dry fibres, or inert 
vegetable matter, .. 

2290. General principles for applying lime. The solution of the question whether 
quicklime ought to be apjilicd to a soil, depends upon the quantity of inert vegelalile 
matter that it contains. The solution of the question, whether marl, mild lime, or 
powdered liiiiestorie ought to be tipplied, depends upon the quiintity of calcareous matter 
already in the soil. All soils which do not effervesce with acids are improved by mild 
lime, anil ultimately by quicklime ; and sands more than clays. Wlien a .soil, deficient 
ill calcareous matter, contains mucli soluble vegetable manure, tlie application of quick, 
lime sbuuld always be avoided, as it either tends to decompose the soluble matters by 
imitiiig to their carbon and oxygen so as to become mild lime, or it combines with the 
soluble matters, aiul forms compounds having less attraction for water than the pure 
vegetable substance. The case is the same with respect to most animal manures; but 
tlic o))erntion of the lime is diil’ercnt in different cases, and depends upon the nature of 
the animal intittcr. Lime forms a kind of insoluble soap with oily matters, and then 
gr.vdually decomposes them by separating from them oxygen and carbon. It combines 
likewise with the animal acids, and probably assists their decomposition by abstracting 
carbon.'vceous matter from them combined with oxygen ; and consequently it must render 
lliem less nutritive. It temis to diminisli, likewise, the nutritive powers of albumen from 
the same causes; and always destroys, to a certain extent, the efficacy of animal manures, 
cither by combining witli ceitain of their elements, or by giving to them new arrange¬ 
ments. Lime should never be applied with animal manures, unless they arc too rich, or 
for the purpose of preventing noxious effluvia. It is injurious when mixed with any 
common (lung, and tends to render the extractive matter insoluble. According to 
Cliaptal (^Cliifiue appliyuee, ^c. i. 153.), Hinc forms insoluble composts with almost all 
animal and vegetable substances that are soft, and thus destroys their fermentative pro¬ 
perties, Such compounds, however, cxposecl to the continued action of the air, alter in 
course of time; tlie lime becximes carbonate; the animal or vegetable matters decompose 
by degrees, and furnish new products as vegetable nourishment. In tliis view, lime 
presents two great advantages for the nutrition of plants; the first, that of disposing 
certain insoluble bodies to form soluble compounds; the second, that of prolonging the 
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action and nutritive qualities of substances, beyond the terra during which they would be 
retained if Uiese substances were not made to enter into coinliinatiun with lirae. Thus 
tire nutritive qualities of blood, as it exists in tlie compound of lime and blood known as 
sugarbakcr’s scum, arc moderated, prolonged, and given out by degrees; blood alone, 
applied directly to the roots of plants, will destroy them with few or no exceptions, 

2291. Lime promotes fermentation. In those cases in which fermentation is useful to 
produce Yiutriment from vegetable substances, lime is always efficacious. Some moist 
spent tanners’ bark was mixed with one fifth of its weight of quicklime, and suffered 
to reimiin in a close vessel fur three months; the lime had Itecome coloured, and was 
effervescent: when water was boiled tipon the mixture, it gained a tint of fawn-colour, 
and by evaporation furnished a fawn-coloured powder, wltich must have consisted of* 
lime united to vegetable matter, for it burnt when strongly lieated, and left a residuum 
of mild lirae. 

2292. JHfferent kinds of limestones have different efTects. The limestones containing 
alumina and silica are less ffttcnl for the purposes of manure than pure limestones; but 
tlie lime formed from tliem has no noxious quidity. Such stones arc less efficacious, 
merely because they furnish a smaller quantity of quicklime. There is very seldom 
any considerable portion of coaly matter in bituminous limestones; never as much as 
five parts in 100^ but such limestones make very good lime. The c.arbohaccous matter 
can do no injury to tlie land, and may, under certain circu..;stances, become a food of 
tlie plant. 

229:1. The subject of the application of the magnesian limestone is one of great interest. 

It had been long known to fanners in tlie neighbourhood of Doncaster, that lime made 
from a certain limestone, when applied to the land, often injured the ciops considerably. 
Tennant, in making a series of experiments upon this pcculi.ir calcareous substance, 
fqtind that it contained magnesia; and on mixing some calcined magnesia with soil, 
in which he sowed difi'eront seeds, he found that they cither died or vegetated in a 
very imperfect manner, and the jilants were never healthy. With great justice and 
ingenuity ho referred the bad effects of the peculiar limestone to the magnesian earth 
it contains. 

2294. Maoncsian limestone is used with good effect in some cases- Magnesia has a 
much weaker attraction for Ciirhonic acid than lime, and will lemaiii in the slate of 
caustic or cidcined magnesia for many muntlis, though exposed to the air ; and, as long as 
any caustic lime remains, the magnesia cannot he combined with carbonic acid, ftir lime 
instantly attracts carbonic acid fiom magnesia. Wlieu a magnesian limestone is burnt, 
the magnesia is deprived of carbonic acid much sooner than the lime ; anil, if there is not 
much vegetable or animal matter in the soil to siip[)ly by its decomposition carbonic acid, 
the magnesia will remain for a long while in the caustic state, in which state it acts as a 
poison to certain vegetables; and that more magnesian lime may be used upon rich 
soils, seems to be owing to the circmnsfancc, that the decom|H)sitiou of the manure in 
them supplies carbonic acid. Magnesia in its mild state, i. e. fully cojnhiiied with car¬ 
bonic acid, seems to be always a useful eoustituent of soils. Carbonate of magnesia 
(procured by boiling the solution of magnesia in siqa'rc.ubonate of i)otassa) was tiiiowii 
upon grass, and upon growing wheat and barley, so as to render the sin face white, but 
the vegetation was not injured in the slightest degree; and one of the most feitilc 
parts of Cornwall, the Lizard, is a district in which the soil contains mild magnesian 
earth. It is obvious, from what has been saiil, that lime from tlie magnesian limestone 
may be applied in large quantities to peals; anil tliat wheic lands have been injiircd 
by tlie application of too hirge a quantity of magnesian lime, peat will be a proper and 
efficient remedy. 

2295. A simple test <f magnesia in a limestone is its slight ofTervescence with .acids, and 
its rendering diluted nitric acid, or aqua fortis, milky. I’roin tlie analysis of Tennant, it 
appears to contain from 20';f to 22’5 magnesia ; 2!)‘5 to "7 lime ; 47 *2 carbonic acid ; 
0'8 clay and oxide of iron, Magncsi.an limestones arc usually of a brown or pale yellow 
colour. They are found in Somersetshiri', I/eicestcrshire, Dcibysliirc, .Shrojishirc, 
Durham, and Yorkshire ; and in many parts of Ireland, particularly near Belfast. In 
general, when limestones are not magnesian, their purity will be indicated by their loss 
of weight in burning; the more they lose, the larger is the quantity of calcareous 
matter they contain. The magnc.siaii limestones contain more carbonic acid than the 
common limestones; and 1 have found all of them lose more than half their w'cight by 
calcination. 

2296. Gypsum. Besides being used in the forms of lime and carbonate of lime, cal> 
careous matter is applied for the purposes of agriculture in other combinations. One of 
dicsc bodies is gypsum or sulphate of lime. This snbxtancc consists of suliihuric acid 
(the same body tliat exists combined with water in oil of vitriol) and lime ; and when 
dry it is composed of 55 parts of lime and 75 parts of sulphuric acid. Common gypsum 
or selenite, such as that found at Shotorer Hill, near Oxford, contains, besides sul- 
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phiiric acid and lime, a considerable quantity of water; and its composition may be 
tints expressed: sulphuric acid one proportion 75 ; lime one proportion 55 ; water two 
proportions 34. 

2297. The 7iature (f gi/psum, is easily demonstrated : if oil of vitriol be added to 
quicklime, there is a violent lieat produced ; when the mixture is ignited, water is given 
otF, and gypsum tdone is the result, if the acid has been Used in sufKcicnt quantity; and 
gypsum mixed with quicklime, if the quantity has been deficient. Gypsum, free from 
water, is sometimes found in nature, wlien it is called anhydrous selenite ; it is distin- 
guished from common gypsum by giving off no water when heated. When gypsum, free 
from water, or deprived of water by lieat, is made into a paste w'ith water, it rapidly sets 

*l>y combining with tliat fluid. Plaster of Paris is p(»wdercd dry gyjrsum, and its pro- 
jicrty as a cement, and its use in making c.ists, dejiend upon its solidifying a certain 
quantity of water, anrl making with it a coherent mass. Gjqisiiin is soluble in about 500 
dmes its weight of cold water, and is more soluble in hot writer ; so that wlieit water has 
been boiled in contact with gypsum, crystals of this substance are dejiositod as the wafer 
cools. Gypsum is easily distinguisheti by its jiroperties of afliirding jtrccipitates to 
solutions of oxalates and of Iwrytic salts. It has been much used in America, where 
it was first introduced by Franklin on liis return from I’aris, wliere lie had been much 
struck with its elfects. He sowed tlie words, Thh has been sm<n wft/i gi/psinn, on a 
field of lucern, near Washington ; the eflects astonished every passenger, and the use 
of the manure quickly became general, and signally cflicacious. It has been advan¬ 
tageously used in Kent, but in most counties of England it has failed, thougli tried in 
various ways, and tipon dillerent erojis. 

2298. Ven/ duicordanl nalions have been Jiirmeil os to the mode o/* ojjeralton gi/ps7im. 
It has bet'll supposed by some poisons to act by its pow'or of iittracting moisture from the 
air; but tin’s .agency iniist be comparatively iusignifitaiit. When combined with water, 
it retains that fluid too powerfully to yield it to the roots of the plant, and its adhesive 
attraction for moisture is incoiisiilerable; the small quantity in which it is used likewise 
is a circumstance hostile to this idea. It has been cironeously said, that gypsum assksts 
the putrefaction of animal substances, and the decom|)usltioii of manure. 

2299. The ashes of sauit/oui, cloccr, and it/e grass, afford considerable qitanlilies of 
gifpsum i and the sub'^tance jiiobalily is iiitiiiiately combined as a necessary part of their 
woody fibre. If this be allowed, it is easy to e-vjilaiii the reason why it operates in such 
sm.dl quantities; for the whole of a clover crop, or saintfoiii crop, on an acre, according 
to estimation, would afford by incineration only three or four bushels of gypsum. The 
reason why gypsum is not generally ellie.acious, is probably because most cultivated soils 
cont.iin it in suiticient quantities for the use of the grasses. In the common course of 
cultivation, gypsum is fuiuished in the manure; for it is contained in stable dung, and in 
tlic dung of all cattle fed on grass ; and it is not taken up in corn crops, or crops of peas 
and beans, and in very small quantities in turnip crops ; but where lands are exclusively 
devoted to p.astiirage and hay, it will be continually consumed. .Sliouid tlie.se statements 
be confinned by future enquiiies, a practical inference of some value may be derived from 
tlicm. It is possible, tUat laiuls which have ceased to bear gooil crojis of clover or artificial 
gnisses, in.iy be restored by being manured with gypsum. This substance is found in 
Oxfordshire, Glmicestersliire, Somersetshire, Derbysliiie, Yorkshiie, &c., and requires 
only pulverisation for its jirejiaiation. 

2.'WX). IJjiiiii the use of stilphale of iron, nr grccit vitriol, which is a salt produced 
from peat in Bedfordsliire, some very interesting docmneiits Ijavc been produced by 
Dr. Fearsoii; and tlierc is little doubt that the peat salt and the vitiiolic water acted 
chiefly by ]iroducing gypsum. The soils on which both are cflicacious are calcareous ; 
and sulphate of iron is decomposed by I lie carbonate of lime in such soils. The sul- 
piiate of iron consists of sulphnric acid and oxide of iron, and is an acid and a very 
soluble salt; when a solution of it is mixed with carbonate of lime, the sulphuric acid 
quits the oxide of iron to unite to the lime, and tlie compounds produced arc insipid and 
compai-atively iti.soluhle. 

2301. Vitriolic impregnations in soils where there i.s no calcareous matter are injurious; 
but it is probiibly in consequence of their supplying an excess of ferruginous matter 
to tlie sap. Oxide of iron, in small quantities, foiins a useful part of soils; it is found 
in the ashes of plants, .and probably is hurtfid only in its acid combinations. The ashes 
of all peats do not afford gypsum. In general, when a recent peat-ash emits a strong 
smell, resembling that of rotten eggs when acted upon by vinegar, it will furnish 
gypsum. There is a curious agency of iron in soils which may here be mentioned. Soils 
containing iron at a minimum of oxidation decompose carbonic acid; the oleaginous 
parts of manures, by converting Jlie brown oxide, which occurs in every soil, into tliat 
with a minimum of oxygen, form a substance capable of aiding the nutrition of plants, 
by affording them carbon from carbonic acid. (T.) 

2302. Phosphate of lime is a combination of pliosphoric acid and lime, one proportion 
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of each. It is a compound insoluble in pure water, but soluble in water containing any 
acid matter. It forms the greatest part of calcined Iwnes. It exists in most excremen- 
titious substances, and is found both in the straw and grain of wheat, barley, oats, and 
rye, and likewise in beans, peas, and tares. It exists in some places in tluise islands 
native, but only in very small quantities. Phosphate of lime is generally conveycil to tfie 
land in the composition of other manure, and it is probably necessary to corn crops and 
other white crops. 

2303. Bone-ashes calcined and ground to powder will probably be found useful 

on arable lands containing much vegetable matter, and may perhaps enable soft peats to 
produce wheat; but the powdered bone in an uncalcined state is much to be preferred in 
all cases when it can be procured. • 

2304. The saline comjmunds of majpiesia will require very little discussion with regard 
to their uses as manures. In combination with sulphuric acid, magnesia forms a soluble 
salt. This substance, it is stated by some enquirers, has been found of use os a manure; 
but it is not found in nature in sufficient alnindance, nor is it capable of being 
made by art sufficiently cheap to be of useful application in the common course of 
husbandry. 

2305. Wood-ashes consist principally of the vegetable alkali united to carbonic acid ; 
and as this alkali is found in almost all plants, it is nut difficult to conceive that it may 
form an essential part of their organs. The general tendency of flie alkalies is to give 
solubility to \cgetablc matters; and in this way they may lender carhoii'iceoiis and other 
substances capable of being biken up by tlie tubes in the radical fibres of piaots. Vege¬ 
table .alkali likewise lias a strong attraction fur water, and even in small quantities 
may tend to give a due degree of moisture to the soil, or to other manures; tliough this 
operation, from tlie small quantities used or existing in the soil, can he only of a 
secondary kind. 

230f). The mineral alkali or soda is found in the aslies of sea-weed, an«l may be pro¬ 
cured by certain chemical agencies from common salt. Comiiioii salt consists of the 
metal named sodium, combined with chlorine ; and pure soda consists of the same metal 
united to oxygen. Wlien water is present, whicli can aftbril oxygen to the sodium, soda 
may be obtained in several modes from ‘alt. The same reasoning will apply to the 
operation of the pure mineral alkali, or the caihonatcd alkali, as to that of the vegetable 
alkali; and when common salt acts ns a inaiuire, it is probably by entering into the 
composition of the plant in the same manner as gy]isuin, phosphate of lime, and the 
alkalies. .Sir John Pringle has stated, that salt in small quantities assists the decomposi¬ 
tion of animal and vegetable matter. 'I'his circumstance may render it useful in certain 
soils. Common salt, likewise, is oflensive to insects. In small quantities it is sometimes 
a useful manure, and it is probable that its efficacy depends upon many combined causes. 
Some persons have argued against the employment of salt; because, when used in 
large quantities, it either does no goo<l, or renders the ground sterile; but tliis is a 
very unfair mode of reasoning. That salt in large quantities rendered land barren, 
was known long before any records of agricultural science existed. We read in the 
Scriptures, that Abimelech took the city of Shechein, “ and beat dpwn tlu! city, and sowed 
it witli salt;” that the soil might he for ever unfruitful. Virgil reprobates a salt 
soil; and Pliny, though he rccoimtionds giving salt to cattle, yet affirms, that when 
strewed over land it renders it barren. But tliesc are not arguments against a proper 
application %f it. Refuse salt in Cornwall, which, however, likewise contains some of 
the oil and exuvia; of fisli, has long been known as an admirable manure; and the 
Cheshire farmers contend for the benefit of the peculiar produce of their county. It is 
not unlikely, that the same causes as those wliich act in modifying the ojicration of gyp¬ 
sum influence the cfiects of salt. Most lands in tli’s island, paiticiilaily those near the 
sea, probably contain a sufficient quantity of salt fur all^ie purposes of vegetation ; and 
in such cases the supply of it to the soil will not only be useless, but may be injurious. 
In great storms the spray of the sea lias been carried more than fifty miles from 
the shore; so that from this source salt must be often supplied to the soil. Salt is 
found in almost all sandstone rocks, and it must exist in the soil derived from these rocks. 

It is a constituent likewise of almost every kind of animal and vegetable manure. A va¬ 
riety of curious and often contradictory experiments on this subject will be found in The 
Gardener's Magazine, vols. ii. and iii. 

2307. Other compounds. Besides these compounds of the .alkaline earths and alkalies, 
many others have been recommended for the purposes of increasing vegetation ; such are 
nitre, or the nitrous acid combined with potassa. Sir Kenclm Digby states that he made 
barley grow very luxuriantly by watering it with a very weak solution of nitre ; but he is 
too speculative a writer to awaken confidence in his results. This substance consists of 
one propordon of azote, six of oxygen, and one of potassium; and it is not unlikely 
tliat it may furnish azote to form albumen or gluten in those plants which contain 
them ; but the nitrous salts are too valuable for other purposes to be used as manures. 
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Dr. Home states that sulphate of potassa, which was just now mentioned as found in the 
ashes of some peats, is a useful manure; but Naismitli (^Elements of Agriculture, p. 78.) 
questions his results; and quotes experiments hostile to his opinions, and, as he conceives, 
unfavourable to the efficacy of any species of saline manure. Much of tlie discordance of 
tlie evidence relating to the efficacy of ^linc substances depends upon the circumstance 
of their having been used in different proportions, and, in gener^, in quantities much 
too large. 

2.30.8. Sdutims of saline substances were used twice a week, in tlie quantity of 
two ounces, on spots of grass and corn, sufficiently remote from each other to prevent any 
interference of results, 'i'he substances tried were bi>carbonate, sulphate, acetate, nitrate, 
^nd muriate of potassa; sulphate of soda ; and sulphate, nitrate, muriate, and carbonate 
of ammonia. It was found, that, in all cases when the quantity of the salt equalled one 
thirtieth part of die weight of the water, the effects wore injurious; but least so in the 
instance of the carbonate, sulphate, and muriate of ammonia. AVhen the quantities of the 
salts were one tliree-hundredtli part of tlie solution, the effects were different. 'Die plants 
watered with the solutions of the sulphates grew just in the same manner as similar plants 
watered with rain-water. Those acted on hy the solution of nitre, acetate, and cai bonatc 
of potass, and muriate of ammonia, grew rather better. Those treated with the solution 
of carbonate of ammonia grew most luxuriantly of all. This last result is what might lie 
expected, for carbonate of ammonia consists of carbon, hydrogen, azote, and oxygon. 
'J'liere was, however, another result which was not anticipated; the plants watered with 
solution of nitrate of ammonia did not grow better than those watered witli r.airi-watei. 'Die 
solution reddened litmus paper ; and probably the free acid exerted a prejudicial effect, 
and interfered with the result. 

2309. Soot doubtless owes part of its efficacy to the ammoniacal salts it contains. I’he 
liquor produceil by the distillation of coal contains carbonate and acetate of ammonia, and 
is said to be a very good manure. 

2310. Suaptis’ waste has been recommended as a manure, and it has been supposed 
tliat its efficacy depended upon the different saline matters it contains ; hut their quantity 
is very miiiulc indeed, and its princip.'il ingredients arc mild lime and quicklime. In 
tlie soapers’ waste, from the best mamifactories, there is scarcely a trace of alkali. Lime, 
moistened with sea-water, attbnls more of tiiis substance, and is said to liave been used iii 
some cases with more benefit than coimnon lime. 

2311. The result of Sir JI. J)a»y s thscusmon as to the extent of the effects of saline sub¬ 
stances on itegetatiun is, that exce])! the ammoniacal coinponiuts, or tile compounds con¬ 
taining nitnc, acetic, and earhunic acid, none of them can afford by their decom])osition 
any of the common principles of vegetation, viz. carbon, hydrogen, and oxygen. I'he 
alkaline sulphates and (lie earthy muriates are so seldom found in pbants, or are found in 
such minute quantities, that it can never be an object to apply them to the soil. I'he 
earthy and alkaline substances seem never to be formed in vegetation ; and there is every 
reason to believe tliat they are never decomposed; for, after being absorbed, (hey are 
found in the ashes. The metallic bases of them cannot exist in contact with aqueous 
fluids; and these metallic bases, like other metals, have not as yet Ix-en resolved into any 
other foniis of matter by artificial processes; they combine readily with other elements, 
but they remain indestructible, and can be traced undlminisbed in quantity through their 
diversified combinations. 


Chap. III. 

Of the Agency of Heat, Light, Electricity, and Water, in Vegetable CtUlure. 

2.312. The particular agency of heat, light, and water, in vegetation and culture, has 
been so frequently illnstmtcd, that it only remains to give a general idea of their natures, 
and to offer some remarks on electricity. 

Sect. I. ()f Heat and Light. 

2313. The heat of the sun is the cause of growth, and its light the cause of maturity, in 
the vegetable kingdom. This is universally acknowledged : animals will live without 
light or with very little; but no plants whatever can exist for any time without tlie pre¬ 
sence of this element. The agency of electricity in vegetation is less known. 

2814. Two opinions are current respecting the nature f heat. By some philosophers it 
is conceived to be a peculiau: subtile fluid, of which the particles repel each other, but 
have a strong attraction for the particles of other matter: by others it is considered as a 
motion or vibration of the particles of matter, wliich is supposed to differ in velocity in 
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different cases, and thus to produce the different degrees of temperature. Whatever 
decision be ultimately made respecting these o])inions, it is certain that there is matter 
moving in tlie space between us and the heavenly bodies capable of communicating heat; 
the motions of which are rectib'ncal: thus tlie solar rays produce heat in acting on the 
surface of tlie earth. The beautiful experiments of Dr. Herscliel have shown that there 
are rays transmitted from the spin which do not uluminate, and which yet produce more 
heat than the visible rays ; and Ritter and Dr. Wollaston have shown that there are other 
invisible rays distinguished by their chemical effects. 

S1515. Heat is radiated by the mn to the earth, and if suffered U> accumulate, Dr. 
Wells observes, would quickly destroy the present constitution of our glolio. This evil 
is prevented by the radiation of heat from the earth to the heavens, during the night, when 
it receives from them little or no heat in return. Rut through tlie wise economy of means, 
which is witnessed in all the operations of nature, the prevention of this evil is made the 
source of great positive good ; for the surface of the earth, h.aving thus become colder 
than the neighbouring air, condenses a part of the watery vapour of the atmosphere into 
dew, the utility of which is too manifest to require elucidation. This fluid appears chiefly 
where it is most wanted, on herbage and low jilunts, avoiding, in great measure, rocks, 
bare earth, and considerable masses of water. Its production, too, tends to prevent the 
injury that might arise from its own cause ; since the precipitation of water, upon the 
tender parts of plants, must in them lesson the cold which occasi.-ns it. The prevention, 
either wholly or in part, of cold, from radiation, in substances on the ground, by the 
interposition of any solid body between them and the sky, arises in the toilow'ing man¬ 
lier : the lower body radiates its heat u))wurds, as if no other intervened between it and 
the sky ; but the loss, which it hence suH’ers, is more or less compensated by wliat is radi¬ 
ated to it, from the body above, the under surface of which possesses always the same, 
or very nearly the same temperature as the air. The manner in which clouds prevent, or 
occasion to be small, the appearance of a cold at night, upon the surface of the earth, is 
by radiating beat to the cartli, in return for that which they inteicept in its progress fioni 
the earth towards the heaiens. For although, upon the sky becoming suddenly cloudy 
during a calm night, a naked thermometer, susjicnded in the air, commonly rises ‘2 or 3 
degrees, little of this rise is to he attributed to the heal e\olved by the condensation of 
watery vapour in the atmosphere; for tlie heat so extiicaled must soon be dissipated, 
whereas tlie effect of greatly lessening, or preventing altogetlicr, the aiipearauce of a 
superior cold on the earth to that of the air, will he produced by a cloudy sky, rluring 
the whole of a long night. 

23I fi. J)eiise clouds, near the earth, rejlcct back the heat they rcceice from it by radiation. 
But similar dense clouds, if very high, ihoiigh they cqii.illy intercept the communication 
of the earth with the sky, yet being, from their olcv.ited siuiation, colder than the earth, 
will radiate to it less heat than they receive from it, and may, consequently, atliiiit of 
bodies on its surface becoming several degrees colder than the air. Islands, and parts of 
continents close to the sea, being, by tlicir situations, subject to a cloudy sky, will, from 
the smaller quantity of heat lost by them through radiation to the heavens, at night, in 
addition to the reasons commonly assigned, he less cold in winter than countries con¬ 
siderably distant from any ocean. Rut the chief cause why islands, and the coasts of 
(he ocean, are more temper.ite than continents and inland situations is, tliat the tem¬ 
perature of the ocean a little from the surface, and where not cooled by contact with ice, 
is very uniformly about .74° Fahr. in all latitudes. The ocean is the great isiiialiscr of 
heat. (T.) b i 

2317. Fogs, like clouds, will arrest heat, which is radiated up wauls by the earth, and if 
tliey arc very dense, and of considerable pcrpendieiihir extent, may remit to it as mueli as 
tlicy receive. Fogs do not, in any instance, furnish a real exception to the general rule, 
that whatever exists in the atinosiihcre, eapalilc of stopping or impciting tlie passage of 
radiant heat, will prevent or lessen the appearance at night of a cold on the sin face of 
the earth, greater tli.m that of the neighbouring iur. The water deposited upon tlic 
earth, during a fog at night, may sometimes be derived from two diflerent sources, one 
of which is a precipitation of moisture from a considerable part of the atmosphere, in 
consequence of its general cold ; the other, a real formation of dew, from the condens¬ 
ation, by means of the superficial coltl of the gioui I, of the moisture of thift portion of 
the air which comes in contact with it. In such a state of tilings, all bodies will 
become moist, but those especially which most readily attiact dew in clear weather. 

2318. When bodies become cold by radiation, the degree of effect observed must depend, 
not only on their radiating power, hut in part also on the greater or less ease with wliieh 
they can derive heat, by conduction, from warmer substances in contact with them. 
Bodies, exposed in a clear night to the sky, must radiate as much heat to it during the 
prevalence of wiml, as they would do if tlie air were altogether still. Rut in the former 
case', little or no cold will be observed upon them above that of the atmosphere, as (he 
frequent ai>plication of warm air must quickly return a heat equal, or nearly so, to that 
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which tlicy had lost by radiatioii. A slight agitation of the air is sufficient to produce 
some eftect of tliis kind j though, as has drcady been said, sucii an agitation, when the 
air is very pregnant with moisture, will render greater the quantity of dew; one requisite 
for a considerable production of ttiis fluid being more increased by it, than anotiier is 
diminished. 

231P. It has been remarked that the%.urtful effects of cold occur chiefy in hollow places. 
If tins be restricted to what happens on Uio serene and calm nights, two reasons from 
different sources are to be assigned for it. The first is, that the air being stiller in such 
a situation, than in any other, the cold, irom radiation, in the bodies contained in it, 
will be loss diminislicd by renewed applications of wanner air ; llie second, that from the 
longer continuance of the same air in contact with the ground, in dcpressetl places than 
in otliers, less dew will be deposited, and therefore less Ucat extricated during its 
fon nation. 

2320. An observation closely connected with the preceding, namely, that, in clear and 
still nights, froiils are less severe upon the lulls, Hunt in the neighbouring plains, has excited 
more attention, chiefly from its contradicting wiiat is cunimonly regarded an establislied 
fact, that the cold of the atmosphere always increases with the distance from the earth. 
But on the contrary the fact is certain, that, in very cle.ar and still nights, the air near to 
the caith is colder than that which is more distant from it, to the height of at least 220 
feet, this being the greatest to which experiments relate*. If then a hill be sup]>osed to 
rise fiom a plain to the height of 220 feet, having upon its summit a small flat surface 
covered with griiss; and if the atmosphere, dining a calm and serene night, he admitted 
to be 10° warmer there than it is near the surface of the low grounds, which is a less 
difference than what sonieliines occurs in such ciicumstaiices, it is manifest that, should 
both the grass upon tlie hill, and that upon the plain, acquire a cold of 10° by radiation, 
tile former will, notwithstanding, be 10° warmer than the latter. Hence also the tops 
of trees are sometimes found tlry when the grass on the giouiul’s surface has been found 
covered with dew. 

2321. ^ /leiy s/z^/if covering will exclude ?nuch cold. I had often, observes Dr. Weils, 
in the piidc of half knowledge, smiled at the means frequently employed by gaidencrs, 
to protect temler ])lants from cold, as it appeared to me impossible that a thin mat, or 
any such flimsy suhstaiice, could pieveiit them from attfiiuing the temperature of the 
atmosphere, by which alone 1 thought them liable to he injured. But, when I had 
learned that bodies on the suiface of the caith become, during a still and serene night, 
colder than the atmosphere, by radi.iting llicir heat to the heavens, I poiceivcd imme¬ 
diately a just reason for the practice, wliicli 1 had before deemed useless. Being desirous, 
liowevei, of acquit ing some precise infunnalion on this subject, I fixed, perpendicularly, 
in the cat til of a giass-plot, four small sticks, and over their upper extremities, which, 
were six inches above the grass, and formed the corners of a square, the sides of 
which were two feet long, drew tightly a very thin cambric handkerchief. In this dis¬ 
position of things, thcrefoie, nothing existed to prevent the free jiassage of air from the 
exposed grass, to that which was shellered, except the four small sticks, and (here was 
no suhstaiice to railiate heat downwmds to the latter grass, except the cambric liuiidker- 
chief. The teuipeiature of the grass, which was thus shielded from the sky, was, upon 
many nights afterwards, examined by me, and was always found higher than that of 
.neighbouring grass, which was uncovered, if this was colder than the air. \Vlien the 
difference in temperature, between the air several feet above the ground and the un¬ 
sheltered grass did not exceed .'5°, the shelteied grass was about as warm as the air. If 
that difference, however, exceeded .')°, the air was found to he somcwliat W'armer than 
the sheltered grass. Tims, upon one night, when fully exposed grass was 11° colder 
tlian the air, tlic latter was 3° warmer than the sheltered grass; and the same difl’ereiice 
existed on another night, when the air w'as 14“ warmer than the exposed grass. One 
reason for this difference, no doubt, was tliat the air, whicli passed from tlic exposed gra.ss, 
by which it had been vci^ nnich cooled, to that under the handkerchief, had depiivcd the 
latter of part of its heat; another, that the handkerchief, from being made colder than the 
atmosphere by the radiation of its upper surface to the heavens, would remit somewhat 
less heat to the grass beneath, than what it received from that substance. But still, ns 
tile slicltcrq^ grass, notwitli .landing these drawbacks, was upon one night, as may be 
collected from llie preceding relation, 8°, and upon another 11°, wanner than grass 
fully exposed to tlic sky, a sufficient reason was now obtained for tbe utility of a veiy 
slight shelter to plants, in averting or lessening injury from cohl, on a still and serene 
night. 

2322. The covering has most effect when placed at a little distance above the jditnis or 
objects to be sheltered. A difftjrence in temperature, of some magnitude, w-as always 
observed on still and serene nights, between bodies sheltereil from the sky by substances 
touching them, and similar bodies, which w'crc sheltered by a substance a little above 
them. I found, for example, upon one night, that the warmth of gras.s, sheltered by a 
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cambric lumdkerchief n4sCd a few iA(;besrin tlie air, washS” gr^^ter ttifta thbt 
imuring piece of grass which was shelicre 3 ^h 3 ^ ja simUafhtindberclHef Iwtualiy-inccontlict 
witli it.^ .On another night the diftcreniye between-the teinper^Kies-t^ tWA portiomof 
•grrfss, shielded in the saine. tnanner as^'tlie above mentioit^ fimtrU^e iafluencC'Of 
the sky^ was 4°. Fossibly, ctftilinues Dr. Wells, experience has Jdtlg^gd'taught gari> 
deners the superior advantage of jdefending teudler vegetiddeSn/fQ^'^^eold. ofjadesu'and 
i calm nights, by means of substances not directly touching d^ugh 1 do not 

recollect ever having seen any contrivance for keeping indts,.. 0 r su^ like bodies, at •a 
^stance from the plants which they were ineunt to protect. 

232a.^ Heat jrrodiiced by walln. Walls, far. Wells observes, as os warratb^ con- 
ccriied, are regarded as useful, during a cold night, to tlic plants >^ch touch them, or 
ere near to them, only in two ways; first, by the mechanical "shelter which they afford 
'' winds, and secondly, by giving out the heat whiclfthcy had acquired during 

' It appearing to me, however, tliat, on cleai^and calm nights, those on which 

plants frequently receive much injury from cold, walls must he l>en^cial in a third way, 
namely, by preventing, in part, the loss of lieat, wll«^h the iilniits would sustain from 
radiation, if they were fully exposed to iuie sky; the folh»vving experiment was made 
'for tlie purpose of determining the justness of this opinion. A canii)rie handkorclnef 
having been placed, by utpatis of two upriglit sticks, perpendicularly to a grass-plot, and 
at right angles to the coiusc of tlic air, a thermometer was laid upon the grass close 
to tlic lower e<lge of tlie handkerchief, on its windward side. The thermometer thus 
situ&ted was sevcr.al m'glits compared with another lying on the same grass-plot, but 
on a part of it fully exposed to the sky. On two of these nights, tlie air being 
clcar'.and calm, tlie grass close to the handkerchief w'as found to be 4° wanner thqn 
the fully exposed grass. On a tliird, the dilierence was 6°. An analogous ffA;t is 
mentioned by Gersteh, who says that a hoiizontal surface is more abundantly dewCd 
than one which is perpend icnlar to the g^ouud. 

2324. Heat from a covering if snoiv. The covering of snow, the same author observes, 
wlucli countries in high latitudes enjoy during the winter, has Iwen very commonly 
thought to be beneficial to vegetable substances on die surface of the eanh, as fkr 
as their temperature is coni'erned, solely by protecting lliem from the cold of tlie 
atmosphere. But were this supposition just, the advantage of the covering would lie 
greatly circumscribed ; since the upjicr parts of trees and of tall shrubs are still exposed 
to tlie Hifluencc of tlie air, Anotlier reason, however, is furnished for its usefulness, by 
what lias been said above; which is, that it prevents the occurrence of the cold, 
which bodies on the cartli acquire, in addition to that of tlie atmosphere, by tlie radiation 
^ of their heat to the heavens during still and clear nights. The cause, indeed, of this 
additional cold docs not constantly operate ; but its presence, during only a few hours, 
might effectually destroy plants whidi now pass unliurt tlirough the winter. Again, 
as things are, while low vegetable productions arc prevented, by their covering of snow, 
from becoming colder than the atmosphere in consequence of their own radiatibti, 
^lie parts of trees and tall slinibs, which rise ;^uve the siiOw, arc little affected by cold 
from this cause; for their uttermost twigs, now that they are destitute of leaves, me much 
smaller than the tliermoinctors suspended by me in the air, which in this situation very 
^Idom became more than 2° colder tbau the atmospliere. The larger branches, too, 
which, if fully cxiiosed to the sky, would become colder than the extreme parts, are, in. 
a great degree, sheltered by them; and, in the last place, tJie trunks are sheltereii both by 
the sinalkr and larger parts, not to mention that the trunks must derive heat, by 
conduction through the roots, from the earth kept warm by the snow. In a similar way 
is partly to be explained the manner in which *r layer of earth or straw preserves vege- 
talde matters in our own fields from the injurious effects of cold in winter, (i'isny on 
mDeio.) * * 

• 2325. The nature of light is totally unknowj),; the light which procc€>ds from the sun 

seems to be composed of three distinct substances. Scliceic disqpvered that a glass mlrrmr 
held before the fire reflected the rays of light, but not the rays of caloric; but-wb*n 
a metallic mirror was placed in the same situation, Doth heat and light weee reflected.* 
The mirror of glass became hot in a short time, but no cliange of temperatq/e took place 
on the inetalUc mirror. ^ Tliis experiment show tliat the 'glass inirrbr gb^rbed fha rays 
of calonc, and reflected those of light; while the metafile initi’or, suffering no of 

teinperatiip;, reflected both. If a glass plate be held before a burniitg bddv*. .the 
rays of light are no* sensibly intemipted, but the rays of caloric arc ihterceptfcdj’fojr'iftq 
sensible heat is observed on the opposite side of the gbss; hut when tl^c glass h^ re«df*4 
a degree of temperature, the rays'of caloric are transnifttcd with the same feedky 

as those of light; abd thus the rays-of jight and qpt^c may bd'separatad.But 
the eurieus experiments of Dr. Herschel have clearly proved that the'.ntvisiUle 
rays, which are emitted by the sun have the greatest licatif%" |>ower. In those* 
experiment*, the different coloured rays were thrown pn the bulb' a Very dclicale ther^ 
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incimeter, and heatn^g power was observed. The heating power of the violet, green, 
and red rays were found .to be to eadi other as the following numbers : —Violet, 16*0 ; 
Green 22-4 ; Red, 55^. TTie heating power of the most refrangible rays was least, 
and this powut increases as the refrangibihty diminishes. The red ray, therefore, has 
the greatest heaiing power, imd fh« violet, wliieh is the most refrangible, the least.- The 
illuminating power.,jt has been already observed, is greatest in the middle of the 
sijcctrum, and it dimfhishcs towards both extremities; but the heating power, which 
is least at the violet epd, increases from that to the red extremity ; and when the thenno- 
nictcr was placed beyond the limit of the ted ray, it rose still liighcr than iif the red ray, 
which has the greatest Jieating power in the spectrum. The heating power of these invi¬ 
sible rays was greatest at the distance of half an inch beyond the red ray, but it was sen¬ 
sible at the distance of one inch and a half. 

2:i26. The iiifluence of the difereht solar rn^s on vegetation has not yet been studied; 
but it is certain that the niys exercise an intluencc independent of the heat tliey produce, 
’J’hiis plants kejit in darkness, but supplied with heat, air, and moisture, grow for .-i short 
time, hut they never gain their natural colours ; their leaves are white and pale, and their 
juices watery and peculiartjr sacchai’inc : according to Knight they merely expend the 
sap previously generated under the induence of light. (JVetcr to Sir H. Davfs Affr. 
Chem. p. 402.) * 

SrcT. II. Of Electricity. 

2.327. Electrical changes are cntisfanlly taking place in nature, on the surface of the 
earth, and in die atmosjihore ; hut as yet the elfects of this power on vegetation have not 
been correctly estimated. It has been shown by evporiinents made by means of the vol¬ 
taic Irattcrj, that conijiound bodies in general are capable of being decomposed by clec- 
tiical powers; and it is probable that the various electrical phenomena occurring 
in our system, must inllueiice hotli the germination of seeds and tlie growth of plants. It 
lias been found that corn sprouted much more rapidly in water positively electrified by 
tbc voltaic iiistruinent, than in water ncg.-ithely electrified ; and experiments made upon 
the alnios))here show that clouds are usually negative ; and, as wlicn a cloud is in 
one state of electricity, the surface of the earth bcncatli is brought into the opposite state, 
it is probable that in conunoii cases the surface of the e.arth is positive. A similar experi¬ 
ment is related by Dr. Darwin. {Ph;/toloc,ia, sect. xiii. 2, :?.) 

2.328. Respecting the nature of eUxtricUy different opinions are entertained amongst 
scientific tneit. By some, the phenomena are conceived to depend upon a single subtile 
fluid in excess in the bodies said to be positively electrified, and in deficiency in the 
bodies said to be negatitely electrified ; a second class suppose the effects to be produced 
by.two different fluids, called by tlicni flie vlfreous fluid and the resinous fluid; and 
others regard lliem as affections or motions of matter, or an exhibition of attractive powers 
similar to those which produce chemical combination and decomposition, but usually 
exerting their action on masses. 

2.329. A jjrofilable application of electricity. Dr. Darwin observes, to promote tlie 
growth of plants is not yet discovered ; it is nevertheless probable, that, in dry seasons, 
llie erection of numerous metallic points on the surface of the ground, hut a few feet 
high, might in the night time coiitriliiitc to precipitate the dew by facilitating the 
ptsssage of electricity from the air into the earth; and that an erection of such points 
higher in the air by means of wires wrapped round tall rods, like angling rods, or 
elevated on buildings, might frequently precipitate showers from the higher parts of tlic 
atmosphere. Such points erected in gaidens might promote a quicker vegetation of the 
plants in their vicinity, by supplying them more abundantly with the electric ether, 
{Fhytologia, xiii. 4.) J. Williams (Cliiiialc of Great Rntain, 348 ), enlarging on this idea, 
proposes to erect large electrical machines, to he driven by wind, over the general fate of 
tlie country, for the purpose of improving tin? climate, and especially for lessening that 
superabundant moisture which he contends is yearly increasing from the increased eva¬ 
porating surface, produced by the vegetation of improved culture, and especially from 
the increase of pastures, hedges, and ornamental plantations. 

Sect. III. Of Water. 

■‘f 

_. 2330. Water is a cotnpbunil tf oxygen and hydrogen gas, though primarily reckoned a 
simple or elementary substance. “ If tlic metal called potassium be exjioscd in a glass 
tube to a small quantity of water, it will act upon it with great violence; elastic fluid will 
be disengaged, which will he found to be hydrogen ; and the same elfccts will bo 
produced upon the potassium, as if it had absorbed a small quantity of oxygen; and the 
hydrogen disengaged, and the oxygen added to the potassium, are in weight as 2 to 15; 
and if two in volume of hydrogen, and one in volume of oxygen, which iiave the weights 
of 2 and 15, be introduced into a close vessel, and an electrical spark passed through 
tl>em, they will inflame and condense into 17 parts of pure water.’* 

A a 
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2331. Jf^aler is absolutely necessary to the economy vegetation in its elastic and fluid 
states; and it is not devoid of use even in its solid ronn. Snow and ice are bad con¬ 
ductors of Iieat; and when the ground is covered with snow, or the surface of the soil or 
of water is frozen, the roots or liulbs of the plants beneath are protected by tlic congealed 
water from the influence of the atmosphere, the |empcriiturc of which, in nortliern win¬ 
ters, is usually very much below the freezing point; and this water becomes the first 
nourishment of the plant in early spring. 'J'he expansion of w.ater during its con¬ 
gelation, at which time its volume increases one twelfth, and its contraction of bulk 
during a thaw, tend to pulverise the soil, to separate its parts from each other, and 
to make it more permeable to the influence of the air. 


Chap. IV. 

the jigency of the Atmosphere in Vegetation. 

2.332. The aerial medium which envelojies the earth may be studied chemically and phy¬ 
sically : the first study respects the elements of which the atmosphere is composed; and 
the second their action in a state of combination, and as influenc’d by various causes, or 
those phenomena which constitute the w'eather. 

Sect. I. Of the Elements of the Atmosphere. 

233.3. Water, carbonic add gas, oxygen, and azote, are the principal substances compos¬ 
ing the atmosphere; hut more minute enquiries respecting their nature and agencies are 
necessary to afford coirect views of its uses in vegetation. 

2334. That water exists in the atmosphere is easily proved. If some of the salt, called 
muriate of lime, which has been just heated red, be exposed to the air, even in the driest 
and coldest weather, it will increase in weight, and become moist; and in a certtiin time 
will be converted into a fluid. If put into a retort and heated, it will yield pure water; 
will gradually recover its pristine state, and, if heated red, its former weight: so that it 
is evident that the water united to it was derived from the air. Tliat it existed in the 
air in an invisible and elastic form, is jwoved by the circumstances, th.at if a given 
quantity of air be exposed to the salt, its volume a)id weight will diminish, provided the 
experiment be correctly made. 

2335. The quantity of water which exists in air, as vapour, varies with the temperature. 
In proportion as the weather is hotter, the quantity is greater. At 50° of P'alircnlieit, 
air contains about ^ of its volume of vapour; and, ,as the specific; gravity of vapour is to 
that of air nearly as 10 to 15, this is ai)out .f. of its weight. At 1CX)°, supposing that 
there is a free communication with water, it contains about .j', part in volume, or Jj in 
weight. It is the condensation of vapour, by diminution of the temperature of the atmo¬ 
sphere, which is probably the princip<d cause of tlie formation of clouds, and of the 
deposition of dew, mist, snow, or hail. 

23.S6‘. The poirer if different substances to absorb aqueous vapour from the atmosphere 
by cohesive attraction has been .already referred to. The leaves of living pl.aiits appear 
tc) act upon this vapour in its elastic form, and to absorb it. Some vegetables increase 
in weight from this cause, when suspended in the atmosphere and unconnected with the 
soil; such are the house-leek, and diflcrent species of the aloe. In very intense heats, 

and when the soil is dry, the life of plants seems to he preserved by the absorbent 

power of their leaves; and it is a beautiful circumstance in the economy of nature, 
that aqueous vapour is most abundant in the atmosphere when it is most needed for the 
purposes of life; and that when other sources of its supply arc cut off, tliis is most 
copious. 

2337. The exigence if carbonic acid gas in the atmosphere is proved by the following 

process: if a solution of lime and water be exposed to the air, a pellicle will speedily 
form upon it, and a solid matter will gr.adually fall to tlic bottom of the water, and in a 
certain time the water will become tasteless ; tliis is owing to the combination of the lime 
which was dissolved in the w-atcr with carbonic ai.d gas, which existed in the atmosphere, 
as may he proved by collecting the film and the solid matter, and igniting them 

strongly in a little tube of ijlatina or iron; tlicy will give out carbonic acid gas, and 

will become quicklime, wliich, added to the same water, will again bring it to tlie state 
of lime-water. 

2338. The quantity of carbonic acid gas in the atmosphere is very small. It is not easy 
to determine it with precision, and it must differ in dillefent situations; but wltere there is 
a free circulation of air, it is probably never more than one 500tb, nor less than one 800th, 
of the volume of air. Carbonic acid gas is nearly one third hc.avier than the other clastic 
parts of the atmosphere in their mixed state; hence, at first view, it might be supposed 
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that it would be most abundant in the lower regions of the atmosphere; but unless it has 
been immediately produced at the surface of the earth in some c hemical process, this docs 
not seem to be tlic case; elastic fluids of dilferent specific gravities have a tendency to 
equable mixture by a species of attraction, and the different parts of the atmosphere arc 
constantly agitated and blended togcth|r by winds or other causes, lie Saussiire found 
lime-water precipitated on Mount Blanc, the highest point of land in Europe; and car¬ 
bonic acid gas has been alw.iys found, apparently in due proportion, in the air brought 
down from great heights in tlie atmosphere by aeronautic adventurers. 

2339. Tlw jmncipal consumption of the carbonic acid in the atmosphere seems to be in 
affording nourishment to plants; and some of them appear to be supplied with carbon 
chiefly from tin's source. 

2340 The formulwn of carbonic acid gas takes place duruig fermentation, combustion, 
putrefaction, respiration, and a number of operations taking plsce upon the surface of the 
earth ; and there is no other extensive operation known in nature, by which it can be 
destroyed but by vegetation. 

2341. On/gen and azote are the remaining constituents of the almospliere. Aflera 
given portion of common air has been deprived of aqueous vapour and carbonic acid gas, 
it appears little altered in its properties; it remains a compound of oxygen and azote, 
which supports combustion and animal life. There arc many modes of separating tliese 
tw'o gases from each other. A simple one is by buniing phosphorus in a confined 
volume of air ; this absorbs the oxygen and leaves the azote ; and 100 parts in volume 
of air, in which phosphorus lias been burnt, yield 79 parts of azote ; .and by mixing this 
azote with 21 parts of fresh oxygen gas artificially procured, a substance having the 
oiiginal characters of air is produced. To procure pure oxygen from air, quicksilver may 
be kept heated in it, at about 600°, till it becomes a red poivder; tliis powder, when 
ignited, will be rcstoied to the state of quicksilver by giving off oxygen. 

2342. Ori/grn is vccesiary to some functions of vegetables; but its great importance in 
nature is its relation to the economy of animals. It is absolutely necessary to tlieir life. 
Atmospheric air taken into tlic lungs of animals, or passed in solution in water through 
the gills of fishes, loses oxygen ; and for the oxygen lost, about an equal volume of car¬ 
bonic acid appears. 

2313. The rffecls if azote in veaetation arc not distinctly known. As it is found In some 
of the products of veget.'ition, it may be absorbed by certain plants from the atmosphere. 
It prevents the action of oxygen from being too energetic, and serves as a medium 
in which the more essential parts of the air act; nor is this circumstance unconformablc 
to the analogy of nature; for the elements most abundant on tlic solid surface of the 
globe arc not those which are the most essential to the cxi.stenco of tlie living beings 
belonging to it. 

2344. The action of the atmosphere on plants differs at different periods of their growth, 
and varies with the various stages of the dcvelopcment and decay of their organs. If a 
licaltliy seed be moistened and expo.scd to air at a temperature not below 45°, it soon 
genninates, and shoots forth a plume, which rises tipw'ards, and a radicle which descends. 

If the air be confined, it is found that in the process of germination the oxygen, or a p<art 
of it, is absorbed. The azote remains unaltered ; no carbonic acid is taken away from 
the air ; on the contrary, some is .added. Seeds .ore incapable of germinating, except 
when oxygen is present. In the exhausted receiver of the air-pump, in pure azote, or 
in pure carbonic acid, w'hen moistened they swell, but do not vegetate; and if kept in 
these ga;w.*s, lose (heir living powers, and undergo putrefaction. If a seed be examined 
liofore germination, it will be found more or less insipid, at least not sweet; but after 
germination it is always sweet. Its coagulixtcd mucilage, or starch, is converted into 
sugar in the process ; a substance difficult of solution is changed into one easily soluble ; 
and the sugar carried through the cells or vessels of the cotyledons is the nourishment of 
the infant plant, 'flic absorption of oxygen by the seed in germination has been com¬ 
pared to its absorption in producing tlie evolution of fatal life in the egg; but this 
analogy is only remote. All animals, from the most to the least perfect classes, require 
a supply of oxygen. From the moment the heait begins to pulsate till it ceases to beat, 
the aeration of the blood is constant, and the function of respiration iiiv.ariahlc : carbonic 
iiiid is given off’ in tlie piocess; but the chemical change produced in the blood is 
unknown ; nor is there any reason to suppose the formation of any' substance similar to 
sugar. It is evident, that in all cases of semination, Uie seeds should be sown so as to be 
fully exposed to tlic influence of the air ; and one cause of the unproductiveness of cold 
clayey adhesive soils is, that the seed is coated with matter impermeable to air. In sandy 
soils the earth is always sufficiently penetrable by the atmosphere; hut in clayey soils 
there can scarcely be too great b mechanical division of parts. Any seed not fully 
supplied with air, always produces a weak and diseased plant. We have already seen 
that carbon is added to plants from tlw air by tlic process of vcgct.atioii in sunshine ; and 
oxygen is added to the atmosphere at the same time. It is w orthy of remark that the 
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absence of light is necessary to the formation of sugar in the germination of seeds; and 
it-i presence to tlie production of sugar in fruits. The following is the late Dr. Murray’s 
ingenious explanation of these remarkable facts, 'nie seed consists chiclly of farinaceous 
matter, which requires oxygen to convert it into sugar. Now living vegetables appear to 
absorb oxygen in the d.irk : unripe fruits usually contain an acid, that is, have an excess 
of Mynen; and light is f.ivourable to the evolution of oxygen from living plants. (T.) 

2345. Those changes in the atmosphere lehieh constitute the most important meteorological 
phenomena in.ay be classed under five distinct heads; the alterations that occur in the 
weight of the atmosphere; those that take place in its temperature; the changes produced 
in its quantity by evaputatiun and rain; the excessive agitation to which it is frequently 
subject; and the phenomena arising from electric and other causes, which at particular 
times occasion or attend the precipitiitions and agitations alluded to. All the above 
phenomena ])rovc to demonstration that constjint changes take place, the consequences of 
new combinations ami decompositions ru|>idly following e.ich other. 

2.34(1. With respect to the. changes in the lecight of the atmosphere, it is generally known 
that the instrument called the barometer shows the weight of a body of air immediately 
above it, extending to the extreme boundaiy of the atmosphere, and (he base of which is 
equal to that of the mcrcuiy coiitaiiied within it. As the level of the seals the lowest 
point of observation, the column t)l' air over a barometer placed at that level is the longest 
that can he obtained. 

2 J-t7. The vniinlions of the haiomrter between tlic Iropirs are very trifliiiK; Itifv inrrease gr.i(1u.slly as 
(he l.ititinte .iciv.uice*! low'ards the poU*'.. till in 111 eiiil it jiiiounts to two or three in 'I'lie following 

Table will explain this gr.adii.il inrre.ise — 


R.I e of II e n.ilotiirltT j 


j 2318 The ranee of the bainmiter lonsnlerably 
It'iit in Ninth Amerna than tn the an t espimiling 
tot/tiiites 0 / 7v«/u/v, particularly in Viiginia, where 
itniM'i esieeils 1 I I'lie range i> nioieconsiilerabte 
at the level ot the sea than on nionnt.'iins, .iiul in the 
Mine ilegiec ol latitude it is in Hie inverse ratio of 
, rfl, ,1111 Ihe height ot Hie place above Hie level ot the sea 

( i|.i- ‘Cm t otte coinposod at.dile,which li.is lieeti pohlisheil in 

N M'lis - tile ./uio not lie l‘hi/siqiii\ from wliirh it appears 

ejvtreniely piohablc, that Hie li.iri)ineter Inis an in. 
vaiiahle tendi ney tn rise between the morning .anil 
Hie ovrning, and thit tins iiii|inlse is most eon. 

I Mileiahle linin tw n in the alternooii till nine al night, 

w lien thegii tlesl t l('v,itinii is .ii i oinphshed , hut Ihe 
elevation .it nine ih'leis tioi i that .d two liv I'niir I well His, while Hi .t ol two vai les lioin the (‘lev at inn of 
the moiiniig onh by one liv ‘lifh, and that ill jiartiiiil.ir iliinjtes the gn atest elevation is at two o’cliwk. 
'file oliservalions ol t'otte niihriii those ot Luke Iloivaid, and Irom them it is coniluded, that the 
Iiarometer is indneneeil hy ,oine depressing eaiise at ikvv and lull iiinoii, and tli.d some oilier makes it 
rise .it the qnarters This eoinculi u e i» mnsl coiisiderahle in t,nr and i aim weather , the depression in 
the inteival hilvveen the (piartcr' id conjiinitions amoiinls tn niie tenth of an inch, and the rise trnm 
till injiini'liniis tn the ipiarteis is to the s.iirie amoiinl I lie range ol tins instrument is lonnd to be 
greater in winter Hi.in in summer , for instanee. Hie me.ili at York, dimiig the ilhs irom October to 
Alarrli nil lusii e, in the jear t77L was 1 42, and m the si x summer inimlhs I ()li> 

2111.1 Thi mot e ht rent amt settial the wiiilher, the higher the biiionnti i ranetes: calm weather, with a 
teiideiuy to lain, depres'cs it, high winds have a siinilar elfeit on it, and the greatest elr'V.ition occurs 
with caster)} and northerly wiinls , but the south produces a directly contiarv elleit 


2350. The variations in the temperature of the air in any paiticulnr pl.iee, exclusive of 
tlic ditl’ereuees of seasons and climates, are veiy considerable. I'hese flanges e.mnot be 
produced iiy lieat derived from the sun, as its rays eoiicentiated have no kind of elleet on 
air; these, however, liisit the surface of our globe, fiorn which luat is eommuniealed to 
the immediate atmosjiheie; it is through Ibis fact that the temperature is highest wheie 
tile place is so situated as to receive with most ellect the rays of the sun, and that it 
varies in each region with tlie season ; it is also the cause why it decreases in proportion 
to the height of tlie air above Ihe smfaee of the earth. ’I lie most perpendicular lays 
falling on the globe at the eijuator, there its heat is the greatest, and that lieat decreases 
gradually to the poles, of course tlie temperature of the air is in ex.'ict iinisun; from this 
it appears that the air acquires the greatest degree of warmth at the equator, whence it 
becomes insensibl. cooler till we arrive at llie i>oles; in the same inaniier the air 
immediately above the equator cools gradually. Though llie (enqierature sinks as it 
approaches the pole, and is highest at the equator, yet as it vailes continually with the 
seasons, it is impossible to form an accurate idea of the prvigression without forming a 
mean tempcratnie for a year, from that of the ti nperature of every degree of latitude for 
every d ly of the ye.ir, whicli in.iy be aeeoniplished by adding together the whole of the 
observations and dividing by their number, when the quotient will be the mean tern, 
perature for the year. The “ diminution,” s.ays Dr. Thomson, “ from the pole to the 
equator takes place in aiitlnnetical ]>ro;^ression ; or to speak more properly, the annual 
temperature of all the latitudes arc aiithmetieal means between the mean annual tem¬ 
perature of (he equator and the pole; and, as far us heat de[)ends on tlie action of solar 
i.iys, that of each month is as the mean altitude of the sun, or rallier as the sine of the 
sun’s altitude. laiter observations, however, have sliuwn that all the formida; for cal¬ 
culating the mean tempcraluics of diderent latitudes, which arc founded on Mayer’s 
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Empirical Equation, though tolerably accurate lit the Northern Atlantic Ocean, to 
latitude t>0°, are totally irreconcileahlc with observations in very liigli latitudes; and on 
the merifliaus, from 70° to 90° \V. and E. of London. 'I'lie results of late arctic 
voyagi's, and of Russian travels, have been satisfactorily shewn, by Dr. Brewster (f'llm 
Phd, Tr.), to prove the e^istence two meridians of "ivalest cold in the northern 
hemisphere ; and the mean temperature of particular countiies varies, not only accoiding 
to the parallels of latitude, but also according to their proximity to these two cold 
meridiitni. (7’.) 

9351. ]neonsiderable seas, in temperate and cohl climates, are colder in winter and 
warmer in summer than the main ocean, as they arc necessarily under the indnence of 
natural operations fioin the land. Thus the Gulf of Botlmia is generally frozen in 
winter, but the w.iter is sometimes heated in the sunniKi to 70°, a state which the 
opposite jiart of the Atlantic never .acquires ; the Geim.tn Sea is five decrees wanner in 
Slimmer than the Atlantic, and moie than three colder in winter; the Medilerranean is 
almost tliiougbout wanner both in winter and s nnmer, which theieforc causes the Atlantic 
to flow into it; and tlie Black iiea, being colder than tiie MecLteirauean, Hows into the 
latter. 

23'iC The roitfin pail', of Amertra, as it .ippeari from metei)roloi,-ii’al t.4l)le«, hn. e a niurli roMi-r 
air th.tii tlic opposite Kiii<ipe.iii co.ast, ami l.ill slioit of the sl<iiMlar<l by about ten or twelve rlovrees 
Tlieie aie s.e\er.il c.iuses which proiliuc this roiisuleralilc iliflereiiie. 'I'lie ftredtest cle\-ition in North 
Ainci ir.i IS between the tilth .mil lOtli ili’erce of iioi tli l-ititmle, .toil the li'tlth anil I Idlh ol loiifrilinle west 
from laiiiiloii; anil there the most coii.suler.ible rivers li.ive tlieir urij'in 'I'lie height .iliine will partly 
expl.iin whv this tr.ict is loliler tli.in it w'oiilil otlierwisc be; hut tliere ,irc otliei ..nisei, .iml tiuise .ne 
most evleiisive foiests, anil l.irjie sH.imps .iiiit iiioi.is., s, :ill of w'liieh exi lmlo heat iroiii tin- caitli, anil 
roiise(|iieiilly prevent il limn .'inielir.i.ilini,' the riKiiur of wiiitei Many evtensive l.ike, he to Ihe east, .iinl 
Hiiilsoii’s llciv more totlie north, .a (h.iin of miiimt.uns eMinils oii the smith ol llu l.illei, ,iiul those 
C'jii.illy ;iit viiit the aeeumul.itioii ol he,it, heiule-, tins Uiy is bmiinletl on the e.ist hv the iiioinit.nnons 
eniinlrv ot L.il)r.nlor, amt has m.iiiy ishnuls, Iroin .ill wimh ciii unist.im is aiisc Ihe lowne.s ol (lie 
tempei ituie, .ami the pieriin;' eohl ot the north-west winils The .iiinn.'l ileertase of the toro.ts lor Ihe 
purpose lit ele.iiingthe griniinl,ami the (Onsumi>lion (or liinhlim' .mil liiel.is .iipposed to h.ivo oii.is'oued 
a consider.ihh' ileeie.ise ot lold in tile wintei ; and if this siioi.Id he the lesiilt, imiih will si-t he done 
towards hrineiiig tlie temperafuie ot Ihe liiirope.iii .ind Anierican eoiilmeiits to soim tliiiii-'’ like a level 

2:},);?. Ciiidinrnls liave a colder atmosj'lieie than islands situated in ilic same degiee of 
latitude; and eoiintries lying to tbe tvinilwaid of tlie sujieiior classes of nioiint.iins, oi 
foresls, ate wanner Ilian those wliicli .iri' to (be leeward. Eatib always [lossessiug a 
ceitain ilegiee of moisture, has a gieatei capacity to receive .and letain lusit than sand 
or stones, tlie ].rtler iheiefore are lie.ilc'd and cooled with inoic lapiility ■ it is from 
this lircuinsl.-iiice that the intense heats of Afiic.i and .\rabia, and (be cold of Teiia del 
Eueiro, aie deiived. The (empeiatnie of growing vegetables clumges very giadnally; 
but tiieie is a Considerable evaiiomtioii fiom (hern . if those exist in great niimheis, and 
congregated, or in forests, (heir foliage ]ireveuling the rays of the sun funn reaching the 
eaith, it is peifectly natural that the iminedi.ite atmosphere ninsl be gre.ally aU'ectcd by the 
ascent of cbilleil vapours. 

Oiir next object is the ascent and descent irtder tlic piincipal .ajipcaranccs ol 
ihi.s element ai'e vapour, clouds, dew, rain, frost, bail, snow, and ice. 

9355. rapour is w.itei raiefied by beat, in consequence of whieli, Irecomlng ligliler than 
tbe atiiiosjiliere, it is laised con sidei ably above thesuifaeo oflbc eattb,aiid afteiw.irds by 
a paiti.d condensation forms clouds. It differs fiom exhalation, which is ))roj)erly a 
dispersion of dry paiticles fiom .a body When water is lieatcd to 219° it boils, and is 
rapidly converted into steam ; and the same change t.akes place in inneh lowei 
temperatmes ; but in that ease the evajioration is slower, and the elasticify of tlie steam 
is smaller. As .a very considerable ptoiiortion of the earth’s surface is coveted vv ith water, 
and as this vvater is constantly evaporating and mixing wdth the atmosphere in the slate 
of vapour, a precise detennination of the rate of evaporation ninst be of very great iin- 
pirrtance in nreteorcrlogy. Evapor-ation is confined entliely to the surface of tlie w.iter; 
hence it is, in all eases, proportional to the suif.icc of lire water exposed to the afnios])liere. 
Much more vapour of course rises in maritime countiies or those interspersed vvitli lakes 
than in inland countiies. Much moie vapour rises during hot weather than during 
cold : lienee the quantity evaporated depends in some measure upon temperature. 'I’lie 
({uantity of vappur which rises from vvater, even when the teiniiorature is the same, varies 
according to circumstances. It is least of all in calm weather, greater when a breeze 
blows, and greatest of all with a strong wind. From experiments, it appears, tlnat 
the quantity of vapour raised annually at Manchester is equal to about 25 inches of 
rain. If to this we add five inches for the dew, with Dalton, it will make the annu.al 
eva))or:ition 30 inches. Now, if we consider the situation of England, and the greater 
qu.infity of vapour raised from water, it will not surely be cousitlcrcd as too great an 
^lowance, if we estimate the iqgaii annual evaporation over the whole surface of the 
globe at 35 inches. 

235(5. A cloud is a mass of vapour, more or less opaque, formed and sustained at 
considerable height in the atmosphere, probably by the joint agencies of heat and 
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electricity. The first successful attempt to arrange the diversified forms of clouds, under 
a few general modifications, was made by Luke Howard, Esq. We shall give liere a 
brief account of his ingenious classification. 

2357. The simple modifications are thus named and defined; — !. Cirrus, parallel, 
flexuous, or diverging fibres, extensible in anv or in all directions SK)7. «.); 

207 



2. Cumulus, convex or conical heaps, increasing upwards from a horizontal base (6) ; 

3, Stratus, a widely-extended, continuous, horizontal sheet, increasing from below (c). 

2358. The intermediate modifications which require to be noticed ore, 4. Cirro-cumulus, 
small, well defined, roundish masses, in close horizontal arrangement (d); 5. Cirro- 
stratus, horizontal, or slightly inclined masses, attenuated towards a part or the whole of 
their circumference, bent downward or undulated, separate, or in groups consisting of 
small clouds having these characters (e). 

2359. The compound modifications are, 6. Cumulo-stratus, or twain cloud ; the drro- 
stratus. blended with the cumulus, and either appearing intermixed witli the heaps of the 
latter, or superadding a wide-spread structure to its base (/ ); I- Cumulo-cirro-stratus, 
or Nimbus; the rain-cloud, a cloud or system of clouds from which rwn is falling. It 
is a horizontal sheet, above wliicli the cirrus spreads, while the cumulus enters it laterally 
and from iK-neatli (g, g ); 8. The Fall Cloud, resting apparently on the stirface of the 
ground (/i). 
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23(50. The cirrus appears to have'the least density, the greatest elevation, the greatest variety of extent 
and direetion, and to appear earliest in serene weather, being indicated by a few threads peneillcd on tlio 
sky. Before stunu.s they appear lower and denser, and usuail} in the quarter opposite to that from winch 
the storm arises. Steady nigh winds arc also preceded and attended by cirrous streaks, running quite 
across the sky in the direction they blow in. 

2361. The cumulus has the densest structure, is formed in the lower atmosphere, and moves along with 
the current next the earth. A small irri^ular spot lirst a]jj>cars, and is, as it were, the nucleus on which 
they increase. The lower surface continues ^regularly plane, while the upiier rises into conical or lieini- 
sphcrical hcajis ; which may afterwards coiitimic long ne.irly of the same bulk, or rapidly rise into inoun. 
tains. They will l>egin, in fair weather, to form some houis alter sunrise, arrive at their iiiaxiimini iii 
the hottest lairt of the attcriioon, then go on diminishing, and totally disperse about sunset Previously 
to rain the cumulus increases rapidly, appears lower in the atmosphere, and with its surface full of liKise 
fleeces or protuberances, The formation of large euniuli to Icew'ard in a strong wind, indicates the ap¬ 
proach of a calm with r.iin. When they do nut dis.tpi)ear or subside about sunset, but continue to rise, 
thunder is to be expected in the night 

23(52. The stratus has a mean degree of density, .nnd is the lowest of (•'■'•ids, its inferior surface ronimunly 
resting on the earth In water. This is proiicrly the cloud of night, a[']>cariiig alioul sunset, It compre¬ 
hends all tho.se creeping mists which in calm weather ascend in spreading sheets (like an inundation ol 
water) IVom the bottoms of valleys, and the surfaces ot lakes and rivers i)n the return of the sun, the 
level surface of this cloud begins to put on the appearance ot cu muUis, the whole at the same tunc segiarat. 
ing from the ground. The continuity is next destroi "d. and the t loud ascends and evaporates, or p.isscs 
oft with the appearance of the nascent cumulus. Tfiis lias lung been cxpeiienccd as a prognostic of f.tir 
weather. 

236.3. Transtfiim qfjoi ms. The cirrus having continued for some time increasing or stationary, usually 
passes either to the cirro-cumulus or the cirro-stratus, at tlio same time descending to a lower slatiun in 
the atmosiihere This modification forms a very bc.inliful sky, and is frequently in siiirimer an attciidaiif 
on warm and dry weather. The cirro-stratus, when seen m the distance, frequently gives the idea ol 
shoals of fish. It precedes wind and ram j is seen in the intervals of storms ; and soinchinos alternates 
with the cirro-cumulus in the same cloud, when the ditlercnt esolutions form a curious speitacle. A 
judgment may be formtsl of the weather likely to ensue by observing which modllicatiiin pievaiis at last 
'I'he solar and lunar lialoes, as well as the parlii lion .and paraselene (mock sun and inoi k inooiij, prognostii s 
ol foul weather, arc occasioned by this cloud. The cuinulo-stratus precedes, and the iiiiiibus uteoin- 
pames ram, 

2.‘5G‘1. Dew is the moisture insensibly dejiositcd fiom llie almosplierc oti the surliice of 
the earth. This moisture is precipitated by the cold of the body on wbich it ajifiears, aiul 
will be more or less abundant, not in piopoitioii to the coldness of that hotly, liiit in pro¬ 
portion to the c\i.stin{r state of the air in regard to moi-sfure. It is commonly supposed 
that tile formation of dew produces cold, but like every other precipitation of water from 
the atmosphere, it must eventually produce heat. 

2365 Phenomena of dew. Aristotle justly remarked, th.it dew appears only on calm and ilcar nights 
Dr. Wells shows, tliat very little is ever deposited in o[iposite circiiinstaiiccs , and tli.it little only when the 
clouds are very high It is never seen on nights botli cloudy and windy ; and if in the course of the night 
tlic weather, from being serene, should Iwoine dark and stormy, dew which has been deiiosited will <li-ap- 
pear In r.ilm we.ither, if the sky bo p.irti.ally covered with clouds, more dew will appear than it it were 
entirely unioverisl Dew probably begins in the rnuiifry to appciir upon gr.iss in nl.ices shaded from the 
sun, during clear and calm weather, scum after the heat of the atmosphere has declnusl, and continues to 
be deposited through the whole night, .ind lor a little alter sunrise Its quantity will deiMind in some 
mcMsuie on the proportion ot moisture m the .atmosphere, and is eonscquciilly greater after r.am than alter 
a long tr.ict of dry ivcalhcrj and in Kiirnpe, with southerly .and westerly winds, than with those wliuli 
blow Iroin the north and th<‘ e.ist. The direi tion of the sf.c determines this rel.itinn ol the winds to clew , 
for III Egypt, dew is searrcly ever observed except while the northerly or Etesian winds prevail lleiice 
also dew i.s gener.illy moic .abundant m spring and autumn than in summer. It is alw.ays very eopioiis 
on those clear nights which are followed by misty mornings, which show the air to be lo,ided willi 
moisture , and a cle.ir incirnirig following a cloculy night determine.s a plentiful deposition of the relaincyl 
Viipoiir When warmth of atmosphere is coinp.itihle u ilh clearness, as is the case in southern latitii.Ies, 
though seldom in our roiintry, I he dew becomes much more copious, because the air then contiins more 
moisture. Dew continues to form with increased copiousness as the night advances, from the nicreaseil 
refrigeration of the ground. 

2,5(56. Cause of dew. Dew, according to Aristotle, is a species of ram, formcxl in the lower atmosphere, 
ill consequence of its moisture being comloiiseil by the cold of the night into minute drops. Opinions ot 
ttiiH kind, says Dr Wells, are still entertained by many persons, among whom is the very ingenious I’ro. 
lessor I.cslif. Ule/at. qf Heat and Miuihitc, p ,37 and 132) A fact, however, first taken notice ot by 
(larstin, who jmblished his Trentue tm Dew in 1773, proves them to be erroneous; for ho fomiil lli.it biKbes 
,a bull' elcv.ited in the air often become moist with dew, while similar bodies,lying on the ground, reiiiaii! 
dry, though necessarily, from their position, .as liable to be wetted, by whatever tails Iroiii the be.iveiis, .is 
the former. 'I'he .iliovf notion is ixrfectly refuted by the fact, that metallic surfaces cxtioscd to the air in 
a boruontal position remain ilr^, while every thing around them is euveied with dew After a lung 
l>criiHl of iti ought, when the .iir was very still and the sky serene. Dr. Wells exjaisod to the sky, 
28 minutes betbre sunset, previously weiglied p.ircels of wool and swandown, iqion a smooth, unpa’iilisl, 
and perfectly dry fir table, .'> feet long, .3 broad, and nearly 3 in height, which li.td been placcrl, an Imnr 
before, in the sunshine, in a large level gr.isslield. The wool, 12 miiuitcs after sunset, was louiid to lie 
14° colder than the air, and to have acquired no weight. The swandown, the quantity of winch was iiiiicli 
greater than that of the wool, wa.s ut the s.ime time 1J° colder than the air, and was .also without any .id. 
ditioiial weight. In 20 minutes more the swandown was I4i° colder than the neighbouring air, .and was 
still without any increase ofits weight At the same time the grass was I5°roIder than the air four leet 
aliove the groiim^ Dr, Wells, by a copious induction of fitets derived from olisorvation and expeniiieiit, 
establishes the proposition, th.it boibes bc'ctuiio colder than the neighliouring air before they are dewed 
The cold thcretorc, which Dr. Wilson and M. Six conjcctuteil to Iw the elTect of dew, now appears to be 
its cause. But what makes the terrestrial surface colder than the atmosphere? The r.adiatioii or 
projection of heat into free space Now tlio researches of Professor Txislie and Count Ilumford have de- 
moiistrateil that difl'erent bodies project heat with very ditTcrcnt degrees of force. In the operatii'ii of 
tins principle therefore, cxmjoined with the [lower of a concave mirror of cloud, or any other awning, to 
reflect or throw down again those calorie cmamitloiis which would be dissipated in a clear sky, ive sh.ill 
find a solution of the most mysterious phenomena of dew. 

23G7. liaia. Luke IlowartU wlio may be considcreiJ as our most accurate scientific 
meteorologist, is inclined to think that rain is in almost every instance the result of ilie 
electrical action of clouds upon e.icli other. 

A a 4 
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23C8, Phenomena qfrain. Rain ne\ pr descends till the tramparenty of the air reasen, and the invisible 
vapours become vesicular, when eloiids form, and at length the drops fall: clouds, iii.stc.id of forming 
gradually at once Ibroiighout all parls of the liorizon, generate in a particular spot, and iiiiperceptibly in- 
crease till the whole expanse is obscured. 

2.369. The cause of rain is tlius accounted for by Ilufton and Ualtoii. If two masses 
of air of unequal temperatures are, when saturated witii vapour, iiitcnnixed liy the 
ordiii.iry curients of the winds, a precipitation ensues. If tlie masses arc under satu¬ 
ration, tlieii less precipitation takes pl.ici‘, or none at all, accordin'^ to the dcj^ree. Also 
the wanner the air, tlie greater is the quantity of vapour preci[iit!itc(l in like circumstances. 
Hence the reason why rains arc heavier in summer than in w'inter, and in warm countries 
than in cold. 

2370. V'/ie {/uaittUy of rain, taken at an annual mean, is the greatest at the equator, and 
it lessens gradually to the jioles; at which lliere are fewer days of rain, the immber in¬ 
creasing in propoition to the distance from them. IVom nortli latitude 12'^ to d;)” the 
mean number of rainy days is 78 ; from 43° to 46° the mean number is J03; from 46® 
to ,'50°, 1.31; and from 51° to 60°, 161. AVmter often jntwluces n gieater numher of 
rainy dajs than summer, though the quantity of rain is more considerable in the latter 
than in the former season ; at Petersburgh rain and snow tall on an average 84 days of 
the winter, and the quantity amounts to about five inches; on the contrary, the summer 
produces eleven inches ie about the same number of days. iMouniainous districts arc 
subject to gieat falls ot rain ; among the Andes particulaiiy, It rains almost incessantly, 
while the flat couiifry of Egyjit is consumed by endless diought. Dalton estimates the 
quantity of rain filling in England at 31 indies. The 'lean amuial q, mlity of rain for 
the whole globe is 34 indies. 

2371. ^ 7Vie cause why less rain falls in the firtt six months of the year than in the last six 
^nths is thus explained. The whole quantity of w.vter in the atmosphere in January 
is usually about three indies, as ajipeais from the dew point, wliich is then about 32°; 
now the force of vapours of that temperature is 0-2 of an inch of mcrcurj-, whidi is equal 
to 2-8 or three inches of water Tlic dew point in July is usually aliout 58° or 59°, cor¬ 
responding to 0-5 of an indi of mercury, whidi is cijiuil to seven inches of water. Thus 
it is cvidcnl that, in the latter monlh, the atmosplii.ie contains four inches of water more 
than ill the former nioiith Hence, supposing the usual intenuixtiire of currents of air 
in both the intervening periods to lie the same, the rain ought to he four indies loss in 
the former period of the j ear than the avciage, and four inches mure in the latter period, 
making a dillerence of eight inches lictwccii the two periods, which nearly accords with 
the preceding observations 

2372. The mean monthly and annual quantities of tain at various places, deduced from 
tlie aveiage for many years, by Dalton, is given in tlie following Table; — 



2373. Frost, beinf' dertmlfroni the atmosphere, naturally proceeds from the upper parts 
of botlies dowiiwaids; so the longer a frost i continued, the thicker tlie ice becomes 
upon the water in ponds, and the dccjier into the earth the ground is frozen. In about 
16 or 17 days’frost, Boyle found it had pcnetiated 14 inches into the ground. At 
Moscow, in a hard season, the frost will penetrate two feet deep into the ground; and 
Captain James found it penetrated 10 feet deep in Charlton Island, and the water in the 
same island was frozen to tlie deptli of six feet. Scheffer assures us, that in Sweden the 
frost pierces two cubits (a Swedish ell) into the earth,^ turning what moisture is found 
there into a whitish substance like ice; and into standing water three ells or more. The 
same author also mentions sudden cracks or rifts in the ice of the lakes of Sweden nine 
or ton feet deep, and many leagues long; the rupture being made with a noise not less 
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loud than if many guns wore discharged together. By bucli means, however, the fishes 
are furnished with air, so that tliey are rarely found dead. 

2.!7t Thchtitoryofftosti furnislios very extraordinary farts. Tlie trees are often scoreherl and liuriil up, 
ns with the most excessive heat, iii coriBequcnce of (he sei»i ration of water fromdieaii, which is therefore 
very di ving. In the gieat frost in ItW.i, the trunks of aik, ash, walnut, and otlier trees, were ini-serably 
split anil cleft, .so that they might be seen thru||gli, and the cracks often attended with dieadtul noises like 
tfle explo-sion of fire-arms. 

2375. Had is generally defined as frozen rain ; it dififers from it in that the liailstoncs 
for the most imit arc not foinied of single pieces of ice, luit of many little spherules 
agglutinated together; neither are those s|)lierules all of the .same eoiisisteiuc; some of 
them being haul and solid, like perfect ice ; others soft, and mostly like .snow hnidened 
bv a severe frost. Hailstone has somelimes a kind of core •'<’ this soft matter ; hut moie 
frequently the core is solid and hard, while the outside is I’onned of a softer matter. 
Hailstones assume various figures, being soinetinies round, otlier tinu’s pyramidal, 
crenated, angiilai, thin or flat, and sometimes sfellatisl vvitli six radii, like the small 
crystals of snow. Ik’atural histoiians furnis’i us with v.-nious uceoimts of suijnising 
showers of hail, in vvliicli file hailstones were of extraordinary magnitude. 

2;57f>. Siinir is formed by the freezing of the va|)outs in the atmosplierc. It difl'ers 
from hail and hoar fiost, in lieing as it vv ere crystallised, w Idle thiy are not. As the fl.ikes 
fall down Ihrongh the atmospheie, they are eontiiuially joined hy more of these radiated 
spicula, and they iiierease in hulk like the drops of rain or hailstones. The lightness of 
siiovv, altlioiigh it is firm ice, is ow»ng to the excess of its surface in comparison with the 
matti-r contained under il : i- gohl itself may be extended in siiif.ice till if will ride 
upon the least breath of air. The whiteness of snow is owing to the small paitiiles 
info whieli it is divided ; for ice when jiiumded will become eqn.dly white. 

2377. SniiU- u u/" gmi/ vsr to the ragdahtc hia^doni. Weie we to judge from a])pearance 
only, vve might ini'igiiie, that, so far from being useful (o the eaith, the cold himiidity of 
snow woiilil he detiiineiital to vegelalion hut the expeiience of all ages asserts the con¬ 
trary. Snow, ji.irtii idarly in tliosc northern regions wheie the giound is covered witliit 
for sever.d months, fiiiclilies llie e.irih, liy gii.irding the corn or other vegetables from 
the intenser cold of the air. and especially from the told jiieicing winds. It has been 
a vulgar opimoii, veiy generally received, tJiat snow ferlilises the land on wliitli it falls 
more than lain, in consequence of the iiitious salts which it is siqiposed to acquiie 
by fiecziiig hut it appears from the ex-jieiiments ol' Maigiaaf, in the year 17'1, that 
the clieinical diH'erence lielween tain and snovv-w.iter is exceedingly small; that the 
latter contains a somewhat less projiortion of earth than the former; hut luilher of 
them eonf.'iiiis either eaitli, or .iny kind of s.ilt, in any <)uaiility whieh can be sensibly 
etlie.ieioiis in piomoting vegetation. The iieculiar agency of snow as a fertiliser, iti 
pjefereiiec to lam, may he .iscrihed to its fuiiiishing a covering to file loots of vegelahlcs, 
hy whieh tJicy aie guauled from the influente of the aliiiosplierieal cold, and the 
internal he.'it t»f the earth is prevented from esi.qiing. Dilleient vegetables are able to 
preseive life under different degiees of cold, hul all of them perish vvlien the cold whieh 
readies tlieir roots is extreme. J’rovideiiee lias, theiefore, in the coldest iliinafes, pio- 
vkled a coveting of snow for flic roots of vegel.iMes, liy wliieli they are proleclod fioni 
the iiifliieiiee of the atmosplieiieal cold. The snow keejis in the internal heal of the 
eartli, which siiriomuls the roots of vegetables, and defends them from the eold of the 
alinospheie. 

2378. In' is water in the solid state, during which the tempeiature remains constant, 
being 32 tlegtees of the stale of I'alirenlieit. lec is eonsiderably liglifer than water, 
namely, about one eighth part; and this increase of dimensions is acc|iiiied viith jirodi- 
gioiis foice, sullicieiit to hurst the strongest iron vessels, and even pieces of ailillery. 
Congelation takes jil.iee luiicli more suddenly tli.iii the opposite process ol liquefaction; 
anti of course, the same quantity of heat must he more rapidly extricated in free/iiig than 
it is absorbed in thawing; the heat thus extricated being disiioscd to fly off in all direc¬ 
tions, and little of it being retainetl hy tlie neighhouiing bodies, more heat is lost tliun 
is gained hy tlie alteniation : so that wliere ice has once been Ibrincd, its pioduction is 
in tills manner reiloiihleiL 

2379. The narthem ice extends during sumnicr about 9° lioin the pole; the southern 
18° or 20''; ill some parts even 30°; and floating icc has occ.asioiiiilly been found in 
both hemispheres as far as 40° from the poles, and sometimes, as it has been said, even in 
latitude 41° or 42-’. Between 54° and 60'^ south latitude, the ‘now lies on the ground, 
at the sea-side, tlirougliout the summer. The line of pci-jietual congelation is tliri’c miles 
above the surface at the equator, where the mean heat is 84°; at Tcncriffe, in latitude 
28°, two miles; in the latitude of London, a little more than u mile; and in latitude 80° 
north, only 1250 feet. At tlio ^lolc, according to the analogy deduced hy Kii w'an, from 
Mayer’s Formula, and which is not however found to agree veryexactly with what takes 
place, from a comparison of various observations, the mean temperature should be .31°. 
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In London the mean temperature is 50®; at Home and at Monfj)el]ier, a littJe more than 
50®; in the island of Madeira, 70®; and in Jamaica, 80®. 

2380. Wimt, Were it not for tin's agitation of (lie air, putrid effluvia arising from the 
habitations of man, and from vegetable substances, besides the exlialations from water, 
would soon render it unfit for respiration, and a, general mortality would be the conse¬ 
quence. The prevailing winds of our own country, which were ascertained by order of 
the Royal Society of London, at London, arc, 

Winds Days. Winds, Days. Winds. Days 

Soitth-west - 112 Wort • . 53 South - . 18 

North-east . 58 South-ea» . 52 North . - 16 

Nortli.west • 50 East . . £6 

Tlic westerly winds blow more upon an average in each montli of the year than any other, 
particularly in July and August; tlie north-east wind prevails during January, Marcli, 
April, May, and June, and is most unfrequent in February, July, September, and 
December; the north-west occurring more frequently from November to March, and 
less so in September and October than in any other mouths. 

2381. Near Glasgow, the average is stated as follows; — 

Winds. Days. I Winds. Days 

Snulh.wc!>t - - ifi I North-east . • ](14 

North-west ■ . 40 I South-ca.' . - 47 

2382. /« Ireland, the prevailing winds are tlie west and south-west. 

2383. The different degrees (f motian if wind next excite our attei.ii-'u ; and it seems 
almost superfluous to observe, that it varies in gradation from tlie mildest zephyr, which 
plays upon the leaves of plants, gently undulating them, to the furious tempest, calcu¬ 
lated to inspire horror in the breast of the most callous. It is also a remarkable fact, that 
violent currents of air pass along, as it were, within a line, without sensibly agitating that 
beyond them. An instance of the fury of the wind being bounded “ by a line" occuis 
in the hurricane of America; where its devastating course is often accurately marked in 
the forests for a great extent in one direction. 

2384. Causes if wind. There are many circumstances attending the operations of the 
air, which we term wind, which serve for a basis for well-founded conjectures, and 
those, united to the result of daily observation, render the explanation of its phenomena 
tolerably satisfactory. 

2385. It must he clear to the most rommnn rapacity, that as the rays of the sun ilcsccnd per[iendicularly 
on the surface of the earth under the torrid zone, that part of it must receive a greater proportion of heat 
than those parts where they fall ohluincly j the heat thus aequircd eommunirates to the air, whicli it 
rarefies, and causes to ascend, and the vacuum occasioned by this operation is immcillately fili«l by the 
chill air firora the north and south The diurnal motion of the earth gr.idually lessens to the poles from 
the equator, at wlucli point it moves at the rate of fifteen geographical miles in a minute, and tiiis motion 
is communicated to the atmosphere in the same degree, but if part of tlic atmosphere were conveyed 
instantaneously to the equator from latitude SU'^, it would not directly acquire the equatorial velocity; 
consequently, the ridges of the earth must meet it, and give it the appearance of an cast wind. The effect 
IS similar upon the cold air proccHiding IVom the north and south, and this similarity must be .adinitted to 
extend to each place partirularly heated by the beams of the sun I'he moon, being a large Imdy situated 
comparatively iic.ir the earth, is known to affect the atmosphere; and this, and the continual slutting of 
the point of the earth’s surface over which the sun is vertical, to the west, arc given as the e.iiiscs of the 
tides and of the trade winds. The moon's revolutions, by pressing the atmospnerc upon the sea, faii.se 
the flux and reSux which we call tides; it cannot, therefore, be doubted, that some of the winds wc 
experience are caused tiy the moon’s motion 

2586 The regular motion of the atmosphere, known by the name of land and sea hrerzes, may he 
explained by the ctTcfts of rarefaction • the air heated over the land rises up, because rarefied, and its pl.icc 
is supplied by the cooler air which flows in from the sea, this produces the sea breeze ; at sunset, the 
equilibrium is first ^e^torcd; but as the earth cools faster by radiation than the w.ater, the air over it 
becomes cooler than that over the sea, csi>ccially if there be mouiit.'iins in the vieinity; the air over the 
land then displaces the light air from the sea, and thus the land breeze is formed. Granting that the 
attraction of the moon and the diurnal movement of the sun affect our atmosphere, there cannot be a 
doubt but a westward motion of the air must prevail within the boundaries of the trade-winds, the con¬ 
sequence of which is an easterly current on each side • from this, then, it proceeds th.it south-west winds 
are so frequent iii the western parts of Europe, and over the Atlantic Ocean. Kirwan attributes our 
constant soiitli.wcst winds, particularly during winter, to an opposite current prevailing between the const 
of Malabar and tiu tnUiccas at the s.ime period ; this, he ndds, must be supplied ftom regions close to 
the pole, which niii-t lie recruited in its turn from the countries to the south of it, in the western {larts of 
our ncmisiihcra 

2387. Tac variable winds cannot be so readily accounted for, yet it is evident, that though they seem 
the effect of capricious causes, they fieiiond upon a regular system, arranged by the OTcat Author of 
nature. That accurate and successful observer of part of his works, the celebrated Franklin, discovered 
in 1740, that winds origin.itc at the precise points towa Is which they blow. This philosopher hail hoped 
to observe an eclipse of the moon at riiiladclphia, but was prevented by a north-cast storm, tn.it coniiiiciiced 
at seven in the evening This he afterwanfs found did not occur at Boston till eleven; and upon enquiry, 
he had reason to sup|iose, it xiassed to the north-east at the rate of about 100 miles an hour. The manner 
in which be accounts fur this retrograde proceeding is so sati'factory, that we shall give it in his own 
words, iiarticularly as his assertions arc supportcil by recent observations, both in America and Scotland. 
He arguc<l thus: — “ 1 siqixiosc a long canal of water, stopiieil at the end by a gate. 'I'he water is at rest 
till the gate is opened, (hen it begins to move out through the gate, and the water next the gate is put in 
motion arid moves on towards the gate ; and so on successively, till the water at the head of the canal is in 
motion, which it is last of alL In this case all the water moves indeed towards the gate; but the suc¬ 
cessive tiroes of beginning the motion arc In the contrary way, viz. from the gate back to the head of the 
canal. Thus to produce a iiorth-eiut storm, I suppose some great rarefaction of the aii In or near the 
Gulf of Mexico; the air rising thence has its place supi>Iied by the next more northern, cooler, and 
therefore denser and heavier air, a successive current is formed, to wh ich our coast and inland mountains 
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gi\ ij a nortluMst direction." According to the observations inode by Captain Cook, the north-east winds 
prevail in the Northern Pacific Oce.'in during the same spring months they do with us, from which facts 
it apiiears the cold air from America and the north of Europe flows at that season into the Pacific and 
Atlantic Oceans. 

HoSfi. Otfirr dcicriphom nf winds may arise from a variety of causes The atmosphere has been asecr. 
tained to be comimsed of air, vapour, and carbonic acid and water, and as it is well known that these fre¬ 
quently change their aerial form, and corabiac with ditierent substances, and the reverse, consequently 
[lartial winds and accumulations must contimiaily occur, which occasion winds of diftbrent degrees oi 
violcnrc, continuance, and direction. 

2389. The principal electrical jihenomena of the atmosphere arc thunder and lightning. 
2.390. Thunder is tlie noise occasioned by the explosion of a dash of lightning passing 
through the air: or it is that noise w'hich is excited by a sudden explosion of clcctiical 
clouds, wliich arc therefore called tliundcr-clouds. 

SiWI. The ratilingy in tlic noise of thunder, which makes it seem as i‘ t p.issetl through arches, is pro¬ 
bably owing to the sound being excited among clouds hanging over one anotlier, between which tlic 
agitated air passes irreguLirly. 

2.‘lffil. The rrplosion, il high in the air .and remote from us, will do no mischief, but when near, it may; 
and it lias, in a thousand instances, destroyed trees, animals. Sec. Tins proximity, or small distance, may 
be estimated nearly by the interval of time between seeing the flasli of liglitiiing and hearing the report 
of tlir thunder, reckoning the distance after the rate of 1H2 feet to a scruini of tunc, or seconds to the 
mile. l>r. Wallis observes, that commonly the difference between the two is about seven seconds, which, 
at the r.atc above-mentioned, gives the distance almost two miles : but sonictiincs it eoincs in .t scx-oiid or 
fwo, whiih argues the explosion very near to us, and even among us; and in such cases, the doctor 
assures us, he has sometimes foretold the mischiefs tli.it h<i|>pencil. 

2J!I.3 Season qf thunder. Althougii in this country thunder may hapiicn at any time of the year, yet the 
montlis of July and August arc tliose in winch it may almost certainly be expected. Its devastations are 
of very uncertain enntinu.inec; sometimes only a few peals will be heard at any particiil.ar place during 
tile wlinlo season ; at otlier times the storm will return, at intervals of three or four days, for a niontli, b<x 
weeks, or even longer; not that we Imvc violent thunder ni tins country directly vertical in anyone jilacc 
so frequently in any year, but in inany sc.isoiis it will be pcreeptible that, thiinder-clonda are formed in the 
neighbourhood, even at these short intervals. Uenec it appc.irs, that during tins particular iionod, there 
must be some natural cause operating lor the production of this plienonienon, which does not takejilaee at 
other times. 3'his rannot be the mere he.it of the wcatlier, for we have often a long tract nf hot wcatlicr 
without any thunder, and besides, though not common, thunder is sometimes heard in the winter idso. 
As theretorc the heat of the wcatlier is comiiinn to the whole summer, whether there is thunder or not, 
we must look lor tlie eaiisesoi it m those phenomena, whatever they arc, which arc peculiar to the month* 
of July, August, and the hcgmningof September Now it is gciier.ally observed, that fiom the month of 
April, an east or south.ea.st wind generally takes place, and continues with little interruption till towards 
the end of June. At that tune, sometimes sooner and sometimes later, a westerly wind tikes p1.irc; but 
as the causes producing the east wind are not removed, the lalter optioses the west wind with its whole 
force. At the place of meeting, there .are naturally a most vehement pressure of the atmosphere, .ind fric. 
tion of Its parts against one another; a calm ensues, and the vapours brought by both winds begin to collect 
and form dark clouds, nhuh can have little motion either way, because they are pressed almost equally 
on all sides Kor the most part, however, the west wind prevails, and what little motion the clouds have 
is towards the east ■ whence, the common remaik in this country, that " thundcr-elouds move against 
the wind.” But tins is by no means universally true : for il the west wind happens to be excited by any 
temporary cause before the natural jieriod when it sliould tike place, the cast wind will very frcqiietilly 
get the better of it, and the clouds, even allhough thunder is produced, will move westward Yet in 
either case, the motion is so slow, that the most superficial observers cannot help taking notice of a con¬ 
siderable resistance in the atmosphere. 

Thunderbolts Wheii lightning acts with cxtr-iordinary violence, and bleaks or shatters any 
thing. It IS railed a thunderbolt, which the vulgar, to ht it for such cllects, supiiosc to be a hard body, 
and even a stone. But that we need not have recourse to a hard solid body to account for the efli’cts 
commonly attributed to the thunderbolt, will be evident to any one who considers those ol gunjiowdci, 
and the several chemical tuluiinating powders, but more cspccmlly the astonishing powers of electricity, 
when only collecteil and employed by human art, and much more when dirci'ted and exercised in the course 
of nature. When we consider the known clleils of electrical explosions, and those produced by lightnnig, 
we shall be at no loss to aecoiiiit for the extraordinary oi>erations vulgarly ascribed to thunderbolts As 
stones and bricks struck by lightning are often lound in a vitrified state, we maj reasonably suppose, with 
Boecana, that some stones in the earth, h.iving been struck in tins manner, g.ive occasion to the i uigar 
opinion of the thunderbolt. 

SJJllS. Thunder-clouds .are those clouds which arc in a state fit for prcxlucing lightning and thunder. The 
first api>ear.iiice ofa tliiiiider-stnrin, wlncli iisu.ally h.appeiis when there is little or no wind, is one dense 
cloud, or more, increasing very fast m size, .nid rising into the higher regions of the air. i’hc lower sur¬ 
face is black, and nearly level, but the iijiper finely arched, and well defined. Many of these clouds often 
seem piled iiixm one another, all arched in the s,nne manner . but they are continually uniting, swelling, 
and extending their arches. At the time of the rising of this cloud, the atmosphere is eommonly full of 
a great many separate clouds, which arc motionless, and of odd whimsical sh.ipes; .all these, upon the 
appearance of tne thunder-cloud, draw towards it, and become more uniforin in their shapes as they 
approach j till, coming very near the thunder-clnud, their limbs mutually stretch towards one another, 
and they immediately coalesce into one umt'orni m.iss. Sometimes the tlmnder.eloud will swell, and 
increase very fast, without the conjunction ol any adscititious clouds j the s'apours in the atmosphere 
forming themselves into eloiids whenever it (lasses Some of tlm adscititions clouds appear like white 
frii)go.s, at the skirts ol the tJiiiiidcr.cloud, or under the body of it; but they keep continually growing 
darker and darker, as they approach to unite with it. When the thunder-cloud is grown to a great size, 
its lower surface is often ragged, particular parts being dehiehed towards the earth, but still connected 
with the rest Sometimes the lower surtacc swells into various large protuberances, bending utiiforinly 
downward ; and somelimes one whole side of the cloud will have an inclination to the earth, and the 
extremity of it will nearly toueh the ground. When the eye is under the thuiuler.cloud, after it is grown 
large aiicl well formed, it is s< cn to sink lower, and to darken prod'giously; at the same time that a mimher 
ot small acUcititioiis clouds (the origin of which can never be perenved) are seen in a rapid motion, driving 
about in very uncertain dirertions under it. While these clouds are agitated with the most rapid motions, 
the ram commonly falls in the greatest plenty \ .md if the agitation be exceedingly great, ii commonly 
hails. 

2396. Lightning. While the thunder-cloud is swelling, and extending its branches 
over a large tract of country, tlw lightning is seen to dai t from one part of it to another, 
and often to illuminate its whole mass. When tJie cloud has acquired a sufficient 
extent, tlie lightning stiikes between the cloud and tlie eartli, in two opposite places j the 
path of the lightning lying through die whole body of the cloud and its branches, llic 
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longer this lightning continues, the less ilonse does the cloud become, nnd the less dark 
its appearance; till at length it Ijre.iks in different idaces, and sliows a cleai sky. Those 
thunder-clouds are said to be sometimes in a positive as well as a negative state ol 
electricity. The electricity continues longer of llie same kind, in ])ro)iortioii as the 
thunder-cloud is simj)lc and uniform in its dlie^ction; but when the lightning (hanges 
its place, there commonly hajjpens a change in the elccti icity of the atmosphere oyer which 
the clouds passed. It changes suddenly after ji vcjy violent Hash of lightning; but 
gradually when the lightning is moderate, and the jirogiess of the thunder-cloud slow. 

2Jy7 T.rgMntm; is an cUctnea! I'xploiion at pliohinii’iion Ha.shcs ot Iis'litnin;; arc usn.slly seen in 
bru.i(l and iiiidetnKH.1 in.ss,cs; wlicii tlicir p.iln aiipi'.irs .jn(,nil.ir or ziK/.np, they arc reikoiicd motit 
d-iiis'crous They sti ike the liigliest and most pointed olijects m piefercm c to Olliers, as lulls, tree', spires, 
inasts ot ships, .vr , so .dl pointed coiidui’tors U'ccirc ,ind throw oil the elci tnc Hind more rc.idily than 
those tli.it arc Icnnniatcd hy flat surtai cs. I.iglitning is oliscivcd t.v take .and lollow the rc.idicst .and best 
cuiidintor, and tlm s.nuc is the i.iso with cici tricity in the diseharf<c of the I.c\din phi.al, wlicncc it is 
iniciu'd, lhat in a tliundei-storm it would he .s.dcr In h.nc one's clothes wet Ihiiii dry laithliiing horns, 
dissolves iiietals, jcnds some bodies, sometimes stiikes peisoiislilnid, destrnvs ainnial tile, deprives m.igiiets 
ol their V 11 till', oi reverses tlicir poles ; and all these are well known properties of eloelrinty 
2‘tU.S tt'ftfi ti'fprnl fo p/at't n oj saft'tif tn fiau'i ttj t/iuadt} ami h^hhitat;. Dr Franklin's aih u'C is to sit 
in the middle ot .i room, piov ided d be not undei a iiiet.il lustre susjH'nded by a ehaiii, sitting on one ilniir, 
.and laying ihe feet on anothi'r It is still belter, he s ivs, to bung two or three m.attrosses or hetls into the 
nniUlle ol the room, and loldiiig lliciii double, to iil.iee the chairs ujioii them, lor .as they aie not so goial 
eondiictois as tile walls, thehglilmiig will not lie so likelv to pass thioiigh them, lint the safest place ol all 
IS in a h.imiiKxk liuiig l>v sili.eii mi da, at ,iu ciiu.il distame Ironi all the sides ot the room Dr. I’riestley 
observes, tli.it the pkice ot most pci leet s.di ty iiuisl he the i ellar, and i ; ''CKilly the middle of it; tor when 
n person is lower lii.iii tlie siirl.irc of tlie earth, the liglitiiiiig must strike if liel.ne it can possibly reach him. 
In the tields, the place ol s.itelv is within a lew v.irds ot a tree, but not ipiile ne .1 it Heee.iria cautions 
persons not alw lys to trust loo much to the iieigldioui hood ol a higher or hi.tter coin.. ■ tor than their own 
bfxly, Sima' he has repeatedly louiid that Ihe liglitiiiiig In no means dcsieiids in one un livided trick, but 
that biidies ol various kiiKls conduct their share ol it at the s.ime lime, 111 pioiiortion to their quantity and 
coiuluitiiig power. 

Sect, II. Ofi'ir ^Fi'ans Profiiioslicaltiijn; the Weather. 

2.‘50!), 'I'he '.taih/ of atniotphcrieul changes has, in all ages, been more or less attendcilto 
by men engaged in the culture of vegetables, or the p.istur.age of aninialb; ,md we, 
in this country, are suipiised at the degree of jicifection to which the aneieiits attained in 
this knowledge; but it ought to he recollected, that the study of the weather in 
the countiies oetuiiied by the ancients, as I'lgyfit, Cuece, Italy, and the continent 
of Europe, is a veiy different thing from its study in an island sitiMted like ours. It is 
easy to foretell vv e.itlier in eoiintries vvlieie moiitlis pa's away wiibout rain or clouds, and 
where some weeks together, .at staled periods, are .is eeitainly seasons of rain or snow. It 
may be asseitcd with truth, tli.tf Iheie is a gio.iler vaiiefy of we.atber in T,uiidon in 
one week, than in Rome, Moscow, or IVtersbmgli in tbiee monflis. It i, not, flieie- 
fore, entiiely a proof of our tlegeiieraey, or tlic iiHliience of our artificial mode of living, 
that vve eaiiiiot predict the neallier with such cert.'iiiity as the ancients; but a cir- 
cuinst.mee rather to lie accounted for from the peciili.aiities of our situation. 

‘2'1(X). ^1 viii table clunnte, such as ours, admits of being studied, both generally .and lo¬ 
cally; but it is a study which requires habits of observation .md retlcclion like .all other 
studies ; and to be brought to any useful degree of perfection must be attendecl to, not as 
it commonly is, as a thing by chance, and wiiieb every body knows, or is fit for, but as .a 
serious undertaking. The weather may be foretold from natural data, artiiicial data, and 
from precedent. 

2*101. !/7ic’juiturn/datn for this study arc, 1. The vegetable kingdom ; many plaiils 

shutting or opening their flowets, contracting or evpanding their paits, &e. 011 .qi- 
proathiiig changes in the humidity or (einpeiatuie of the atmosplicre • 2. The animal 
kingdom ; most of those familiar to us exhibiting signs on ajyproaehing changes, of wliicli 
those hy cattle and sheep .arc ynoie especially remarkable; and henec shepherds are gene¬ 
rally, of all others, the most cot reel in their estimate of wcallier : 3. The miiieial king¬ 
dom ; stones, earths, metals, salts, and water of p.aiticukar soils, often showing indications 
of apjiroaching eli.anges : 4. Appearances of the atmosplicre, the moon, the general clia- 
racter of seasons, A'c. The eliaractcis of clouds, the prevalence of particular winds, and 
other signs are veiy commonly attended to. 

2402. The injluevcc of the moon on the lecuthcr has, in all ages, been believed by tlic 
generality of mankind: tlie same opinion was embraced hy tlie ancient philosophers; and 
several eminent pliilosophers of later times ’ avc thought the opinion not imwoithy 
of notice. Although the moon only acts (as far at least as wc can awcriain) on Ihe waters 
of the ocean by producing tides, it is nevertheless highly probable, according to tlic ob¬ 
servations of Lambert, Toaldo, and Cotte, th.at in consequence of tlie lunar influenee, 
gieat variations do t.vkc place in tlie atmosphere, and consequently in the weather. The 
following piinciples will show the grounds and reasons for their embracing the received 
notions on this interesting topic: — , 

S-tOI There are ten situations in ihe moon's orbit when she must iiartinihirly exert her influence on the 
atmosphere; ami when, (onseqiicntly, changes of the weather most readily take place. These arc,— 

1st, ’'I'he new, ami 2il, Tho JuU moon, when she exerts her influence in coiijunctlon witli, or 111 opixisition 
t», the sun. 
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3(1 and 4tli, The qnadrafurei, or thokc asiipcta of the moon when she Is 5)0° distant from the sun; or 
when slic is in the inuldle poiiit ol her orbit, between the points of conjunction and opposition, namely, 
III the first and lliircl iiii.irteis. 

5th, Tlie pcngci’, and 0th, Tlie npof^ce, or Iho'C jxiints of the moon’s orbit, in which she is at the least 
and t>>enli'!.l distance Horn the earth. 

7tli and Slli, 'I'lie twop.is,.i(.esot the moon over the eijuator, oncof whieli Toaldocalls the moon’s aseenrf. 
mp, and the other the moon’s ihsn nihiip, eijiifiiox, oi the two liinn/ircs, .as l)e la loinde tenn.s tJiein, 

!)th, 'J’lie boil’ll/ luHishi-r, wlieii tlie moon ap|)io.ielie3 as near as slie can in each liin.itioii (or period 
between one new' moon and another^ to our zemtli (th.it point in the horizon whnh is dnectly over 
otir heads^ 

JOth, 'I'iie a?ist> irl luni-'tirr, wliei. .lie is .at the gie.ntost ihsfaiiee fioin niir zenith, for the action or the 
iiuKiii varn’s ffre.ally according to her obliquity. \Vdli these ten points 'I’oaldo eoni|i.ired a t.ible ot toity- 
eigjit je.iis’ observations, the ri'siill is, tli.rt tlie prob.aliilities, that the wealtier w-ili ch.aiige at a eert.nn 
pel lod ol the moon, are in the following piopoi tioii.s. New iiiooii, t> to 1 First quai ter, li to 2 Full moon, 
5toL’ Fast quarter, .5 to !■ I’erigee, 7 to I Aixigee, 4 to J. Ascending equinox, 13 to 4. Northern 
1011131100,1110 4 Deseending equinox, 11 to 4 .Simtlieiii Innistiee, , I 

L’-UU Thai the ftrii moon u'lll bt inp wilh it a i hanpe oj ireulhri- is in the doctrine of chances as 6 to 1. 
lOu’li sitii.ilion ot the moon alters that state ot the atmosphere which has bn n orc.isioiied by the Jircceding 
one • and it seldom h,ippens that any < h.inge in the weather t.akivs pi.ice without a change in the lunar 
sitinitions 'J'hese sitiuitioiis aie tombiiicd, on account ot the inequality ot their revolutions, and the 
greatest elfect is produced by the union ol the sjzigies,. r the coiiiuiiction'aiid op|>ositioii of a planet with 
the sun, with the .ipsides,or points iii the orbits ot planets, in which they are .it the gie.itest and least 

distance lioin the sun or earth Thejiroportioiis ot thcjr powers topioduee variations are as follows;_New 

moon (oiiicidnig with the perigee, Ji to 1 iJitto, with the aimgee, 7 to 1 Full moon ruiiuidiiig with tlie 
perigee, 10 to 1. IJilto, with the apogee, 8 to 1 The coinbniation ol these .situations generally occasions 
storms and tempests, and this peituilnng power will always ti.ive the gre.ater elfeil, the noaierthesceom. 
billed siluatioiis are to the moon's p.i5s.ige over the cqli.itor, paitiinlarly in the months ot Mareh and 
Si’iitemher. At the new and full itukiiis, in the months ot M.ireli and September, and even at llie solstices, 
especially the winter solstice, the .Uiiiospheie assumes a certain cliaracter, by which it isdistinguishcil IVir 
thiee and sometime.s six miiiitlis 'I'he new moons wliiih jiriHliiie no clianqe in the wentliei .are tlioaC 
that liappen at a distaiiee tiom llie .apsides As it is perleitly true that each .sitii.ilmn ot the moon alters 
th.it state ol the atmo-pherc wliicli h.is been (irodueeit liy another, it is also oliserved, lli.it many 
situation., ol the mrxin ,iii* l.ivouralile to good .iiid others to h. il wivithiT 

t'KI • rhi uttiutions aj the aiu'iii /iii'Oiii able to bad ii'futlu'i .ire the iierigee, new .and fiill moon, passage 
oi Hie equator, .and the noi them liinistice Those belonging to the former are, the apogee, qii.idi.itiires, 
.md the soidlurn liiiiistKe Changes ol the we.ither si'ldom lake pl.iie on the vi ry d.avs ol the moon’s 
Situations, hut cither ]iie(ede or lollow them It li.is been toiind by observation, that the (hanges 
allbcted by the lunar situ.itioiis in the six wintei months precede, and in the six summer months tollow 
them 

itlKi The m favts Ilesides the lunar sitii.ations to which the .ilioi e nl)serv..tions refer, attention must 
be Jiaid ,dso to Hie louith d.iy lietorc new .ind lull moon, wlncli dais aie i ailed the o( l.iiits At tlie.se times 
the wixitlier is inelined to eliaiiges , and it m.iy be easily seen, tli.it lliese will tollow at the next lunar 
silu.dion A’irgil calls this toiirlh day a vei > sure pi oplii t li on ili..t d.i) the Jioriis of the moon are i tear 
,aiid well deliiied, good we.iUiei ni.iy he exiietled, Imt il Hiej .iie dull, .ilid not cle.irlv iiialked on 
the islgt s, It Is ,i sign th.it bad weathei will ensue When the we.ilhei reiiiaiiis nm tiaiigial on the fnin til, 
filth, .Old sixth day ot the moon, we m.iy coiijei tine Hi.it it will ioiil iiue so till (nil moon, I'Vi n soim tunes 
till the ni.xl new moon, and in lh.it e.isp the hni.ir silualioiis hair onl) a veiy weak elteet Many 
oil .eiicrs ol ii.itme h.ive also leni.uked, lli.it the .appioai li ol the lunar smi.ilioiis is somewli.it critical lor 
the sick Adnidnig In Dr llerscliel. Hie ne.iier the tune ol the moon’s enlr.aiice at lull, ihange, 
01 qii.irters, is to m.ifiiiglit (Hi.it is w ithin two hours lietiire .mil alter niidiiiglit), the more lair the we.ither 
IS 111 siimiiier, hut the iie.ii(.r to noon tin less t.iir Akso, the niiMin’. entr.im e, ,it lull, change, or (|ii.arlers, 
dm mg six ol the .iKi i noon liouis, n/ Irom lour to ten, ni.iy ho lollnwed hv l.air we.ither; but tins is 
mostly dependent on the wnid 'I'he s.inie enlr.iiue diiiiiig all the lioiii.s .liter midnight, cxiept the first 
two, is uiifaioiirable to lair weather ; the like, nearly, m.iy be observed ni winter. 

2407. IVie arlijinid thUti are the hatoineter, liygronieter, rain-gauge, anti tlier- 
mometer. 

2-108. By means oi the barometer, T.iylor observes, wc arc enabloil to legain, in some 
tlegree at least, that Ibieknoivleilge of the ivealhei, wljiib the ancients iincjiiestioiiably did 
possess ; tliongh «e know not tlie dat.i on wliieli tliey fonmietl llieir t'oncliismns. C'li.iptal 
eousideis that the xaliie of the barometer, as a:; iii<lit.ilui of tlie iippro.K-hing weather, is 
greater than that of the lunar knowledge of tlie iiio.t experienced eountriman, and 
indeed of ,ill other means put together. (^ipi a itUuic iij,jii'i<jinv u C/umic, (Ji'c-l We shall 
Iherefoie annex such rules as have hitherto been found most useful in asceitaiiiing (he 
elumges of the weather by means of the barometer. 

‘J'109. The lisnip if the merciirt/ piesages, in general, fair weather; and its falling foul 
weatlier, as rain, snow, high winds, and sloims. 

4H0 The sudden falling qf the mercury furetells thunder, in very hot weather, esneemlly it tlic wind 
is south 

2H] 'The lisinp in teinler indio.'ites frost; ,iml in frosty wealln'r, it I he iiiereiirv fills three or four 
divisions, there will lollow a th.iw ■ but it it rises in a lontiiund host, snow may be exjieited 
•JUl’. Il’hen lout icratht r /Kipiieni soon ajter tht Jattinp of the mo < ui y it will not be ot long dnratinii; 
nor arc we to expert a contimmiicu ot liiir weather, wlieii it soon sueeceds the rising ol the (|Uiek- 
silver 

tin.) //, mfont wcatho, the 'neieuiy uses eoiisider.ibly, .ind eoiilimies using tor two or three days 
before Hie tool weather is over, a eontiniiaiice ot lair weathei may be exiieeled to lollow 
2414 Injatr weatht r, irhcn the mercury falls iniieh and low, .nut eoiiliimes l.illmg loi two or three days 
before i.iiii eomos, inueh wet must be exiK.'Ctcd, .niid probably Ingli winds 
2415. The uaseitled iiiotian of the mercury indicates changeable weather. 

‘JUG. Ttesjiectiiifi the words e/if^raved on the regider / hie <f the barometer, il may be 
observed, th.it their exact coirespondence with the slate of the weathei- eamiot be strictly 
relied uiion, tliongh they will in geiioial agiee with it as to the mercury i ising and filling. 
The engiaved words arc to be ?egar(le(! only as indicating probalile conscqiiC'iice.s of the 
varying pressure of the atmosphere. The barometer, in fact, only shows the i)res.sure of 
the aeiial eolunin ; and the picciiiitiition of rain, or the agitations of tlie atmosphere are 
merely events which experience has shown usually to aceoinpany the sinking of Uie mer- 
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cuiial column, but arc not necessarily connected with fluctuations of pressure. The 
words deserve to be particularly noticed when the mercury removes from “ changeable" 
upwards; as tliosc on the lower part should be adverted to, when the mercury 
falls from “cliangeablc” downwards. In other cases, they are of no use: for, as 
its rising in any part forebodes a tendency to fair^ and its falling to foul, weather, it fol¬ 
lows that, though it descend in the tube from settled to fliir, it may nevertheless 
be attended with a little rain, an<l when it rises from the words “ much rain ” to “ rain ” 
it shows only an inclination to become fair, tliough the wet weather may still continue in 
a less considerable degree than it was when the mercury began to rise. But if the mer¬ 
cury, after having fallen to “itiuch rain," should ascend to “changeable,” it foretells fair 
weather, though of a shorter continuance than if the mercury had risen still higher; 
and so, on the contrary, if the mercury stood at “ fair ” and descends to “ change- 
.able,” it announces foul weather, though not of so long continuance as if it had fallen 
lower. 

2417. Concavity of the swface of the mercury. Persons who have occasion to travel 
much in the winter, and who are doubtful whether it will rain or not, may easily ascer¬ 
tain this point by the following observation; — A few hours before he departs, let the 
traveller notice the mercury in the upper part of the tube of the barometer; if rain 
is about to fall, it will be indented, or concave; if otherwise, convex or protuberant. 

2418. Barometer in spring. Towards the end of March, or more geticrally in the 
beginning of April, the barometer sinks very low with bad weather; after which it 
seldom falls lower than 29 degrees 5 minutes till the latter end of September or Octolier, 
when the quicksilver falls again low with stormy winds, for then the winter constitution 
of the air takes place. From October to April, the great falls of the barometer are from 
29 degrees 5 minutes to 28 degrees H minutes, and sometimes lower ; whereas, during 
the summer constitution of the air, the quicksilver seldom fills lower than 29 degrees 5 
minutes. It therefore follows that a fill of one tenth of an inch, during the summer, 
is as sure an indication of rain, as a fall of betueen two and tlirce tenths is in tlic 
winter. 

2419. The hygrometer is of various sorts, but cord, tiddle-string, and most of the sub¬ 
stances commonly used, become sensibly less and less accurate, so as at length not to 
undeigo any visible altcialion from the dilFcrcnt states of the air, in regard to dryness or 
moisture, 'ilie inobt common of all baiomctcrs is that formed of the beard of the wild 
oat, .-/vena f.itua. 

2420 A sjwngc ma/ca a gnoil hygrometer on tins account, as being less liable to be changed by use than 
cord. To preji-ire llio sponge, first uasli it in ivater, and uliou dry w.ish it iig.iin in w-iter wherein sal 
nnimoniac or salt of taitar h.is been dissolved; and let it dry ag.iii). Now, if the air becomes moist, the 
sponge will grow heavier; and if dry, it will become lighter. 

2421. Oil^ vitiiol IS found to grow sensibly lighter or heavier in proportion to the less or greater 
quantity of moisture it imbibes from the air Tlie alteral loii is so great, that it has liceii known to cliango 
its wciglit from three drachms to nine. The other acid oils, or, a.s they are usually called, spirits, or oil 
of tartar per dtiiquitmi, may be substituted for the oil of vitriol 

2422 Sin l-yard hygrometer. Tii order to make a hygrometer with those bodies whirh acquire or lose 
weight ui the air, place such a substance in a scale on the end of a steel-yard, with a couriteriMnsc whicli 
shall keep it ta eqiii/ibjto in fair weather, the other end of the sti'ci-yard, rnsing or falling, and pointing 
to a graduated index, will show tlic ch.inges 

2423 Line and plummet. It a line be made of good well dried wliipcorcl, and a plummet be fixed to 

the end of it, and the whole be hung against a wainscot, and a hue be drawn under it, exactly wliere the 
plummet reaches, in very moderate weather it will be found to rise above such line, and to sink below it 
when the weather is likely to become lair. 208 

2424. The hear hygrometer uj Satmure, and the whalebone hygrometer, originally 
invented by l)e laic, are esteemed two of the best now m use. 

242'i The best and, indeed, only perfect hygrometer is that of professor Leslie It con¬ 
sists of a siphon tube, with .a hall blown at each end {Jig 20S), and filled with ,air. 

A coloured liquid fills one leg of the siphon; the ball on the opposite limb, smoothly 
coated with tissue paper, is the evaporating surface; this is kept perpetually moist by 
means of a thread passing from a jar with water as high as the instrument to the 
covered hall. The cold (irnduced by cv.-iporalion causes the air in that ball to contract, 

•and the coloureil hqiiid is forced into that stem by the elasticity of the air incliideil 
111 the naked hall 'inis rise is exactly proportional to the dryness of the air. (7'.) 

2426. The rain-gauge, pluviometer, or hyelometcr, is a machine for incasuring the 
quantity of rain that falls. 

2127. yt hollow cylinder forms oii of the bcst-eonstriicled rain-gauges; it 
has witliin it a cork hall attaclted to a wooden stem (Jig. 209.), which passes 
through a '.mail opening at tlie top, on tvliich is placed a large funnel. When 
this iastrument is placed in the open air in a free place, the rain that fall.s within 
the circumference of the funnel will run down into the tube and cause the cork 
to float.; and the quantity of water in the tube may be seen by the height to 
which the stern of the float is raised. The stem of the float is so graduated as to 
show by its divisions the number of perpendicular inches of water which fell on 
the surface of tlic earth since the lost observation. After every observation tlic 
209 cylinder must be emptied. 





J3ook III. 


OF THE ATMOSPHERE. 


367 


2*128. A copper funnel forms another very simple rain-gauge : the area of the opening 
must be exactly ten square inches. Let this funnel be fixed in a bottle, and the quantity 
of rain caught is .ascertained by multiplying the weight in ounces by 173, which gives 
the depth in inches and jiarts of an inch. 

2429. In Juhtg these gauges, care Jtjust be taken that the rain may have free access 
to tlicm; hence the tops of buildings are usually the best places, though some 
conceive tliat the nearer the rain-gauge is placed to the ground the more rain it will 
collect. 

2430. In order to compare the r/uantities of rain collected in pluviometers at dilFercnt 
places, the instruments should be fixed at the same heights above the ground in all such 
places; because, at different heights, the quantities arc always diiibrcnt, even at the same 
place. 

2431. Thermometer. As the weight of the atmosphere is measured by the barometer 
so the thermometer shows the variations in the temperature of the weather; for every 
change of tlic weather is attended with a chanri^c in the temperature of the air, which a 
thermometer placed in the open air will point out, sometimes before any alteration is 
perceived in the barometer. 

2t.'J2. The scales of different thermometers are as follows: — In Fahrenheit's the freezing point is 39 
degrees, and the boiling point 2l‘2 degrees. In Reaumur’s the freezing point is 0, and the boiling point 
80 degrees. In the centigrade thermometer, which is generally used in Franec, and is tiie same as that 
of Celsius, which is the thermometer of Sweden, the freezing point is 0, and the boiling point iOOdegrws. 
As a rule for comparing or reducing these scales, it may be st.ited, tliat I degree of heauniur's scale con. 
t.iins degrees of Fahrenheit, ami to convert the degrees of the one to the other, the rule is to multiply 
liy f), divide by 8t, and add .‘12. One degi cc of the centigrade scale is equal to one degree and eight tenths 
ot Fahrenheit; and the rule here is to multiply by 9, divide by 5, and add 33 Any of these thermometers 
m.iy be proved by immersing it m pounded ice for the freezing (loint, and in boding w.iter for tlie boiling 
point, and if the .-.pace between these i>oints is equally divided, the thermometer is correct. 

2433. The study of the weather from precedent, afl’urfls useful hints as to the character 
of approaching seasons. From ohserving the general chutucter if seasons for a long 
period, certain general results may be dotliiced. On tins principle, Kirwan, on com¬ 
paring a number of observations taken in England from 1677 (7Va«f. Ir. Acad, v, 20.) to 
1789 ,11 period of 112 years, found ; 

That when there has been no storm before or after the verrut! equinor, the ensuing summer is generally 
rfri/, at lo.iBt five tunes m six. 

'I'liat when a storm happen, front an easterly point, either on the IPtli, 30th, or Slst of May, the .suecceil- 
iiig -suiniiier is generally dri/, .it Usist four tunes in live. 

That when a stonii arises on the loth, 3GM, or 'Zith of ifarch, and not before, in any point, the sucreed- 
ing Mimnier is generally thy, four tunes in five 

It there lie a stoi in at A IF. or It' S. II'. on the 1,9th, SOlh, 31st, nr 22d ot March, the succccihng smn- 
iiier IS generally tuff, tivc tunes in six. 

In this eountry wintcis and s/niti/r.s, if thy, arc most cnmninnh/ cold j f moist, varni ; on the rontrary, 
<lry Miinmers .iiid autumns are usually hot, and moist suiuiners eold , so th.it, if we know the innistness 
or dryness ot a season, we ran form a tolerably aceiirate judgment of its temperature In this eountry 
also, it geiieially rains less in M.ircli th.ni in November, ni the projioition at a medium ol 7 to 13 It 
generally rams less m A)iril than tlcUilier, ni the jiioportioii ot 1 to 3 iie.irly at a nieiliuin Tt gener.dly 
rams less in Bfay than Septembir; the ehanrea that it does so are at least 4 to 3; but, when it rains 
]ilentitidly in May, as 1 .S inches or more, it generally rains but little in September; and wlicn it rani.s 
one null, or lc‘,s.s, in May, it rams plentilnlly in September. 

2434. The probcihdities of particular seasons bring followed by others have been calculated 
by Kit wan; and allliuugh his rules cliielly relate to the eliiiiate of Ireland, yet as there 
exists but little ddlerenee between that island .and Great Iliitain, in the geuer.al appear¬ 
ance of the seasons, wc sliall mention some of his conclusions. 

Tnfoili/.oue yeais there were o wet springs, 33 dry, and 13 variable; 30 wet summers, IG dry, and 
1) variable, 11 wet autumns, 11 dry, and Jy variable. 

243.';. A season is accounted wet, when it contains two wet months. In general, the 
quantity of rain, which fall in dry seasons, is less than five inches, in wet seasons more; 
variable seasons arc those, in which there fall between 30lbs. and .36lbs., .a pound being 
equal to •157639 of an inch. 

2136. January is the coldest month in every latitude; and .Tuly is the warmest month 
in all Latitudes above 48 degrees: in lower latitudes, August is generally the warmest. 
Tlie difference between the hottest and coldest months increases in proportion to the 
distance from the equator. Every habitable latitude enjoys a mean heat of 60 degrees for 
at least two months; which heat is necessary for the production of com. 

Sect. III. Of the Climate of Britain. 

2137. The climate of the British ides, relatively to others in the same latitude, is tem- 
per.ate, humid, and variable. The moderation of its temperature and its humidity are 
owi:ig to our being surrounded by water, which being less affected by the sun than tlie 
enrth, imbibes less heat in summer, and, from its fluidity, is less easily cooled in winter. 
As the sea on our coast never Trcczcs. it.s temperature must always be above 3.3° or 
34° and hence, wlien air from the polar regions at a much lower temperature passes 
over it, that air must be in some degree heated by the radiation from tlie water. On the 
other hand, in summer, tlic wunn currents of air from the south necessarily give out 
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part of their heat in jtabsing over a surface so much lower in temperature. The vaii- 
ahle nature of our climate is chielly owing to the iincrjual breadths of watery surface 
which surround us; on one side, a channel of a few leagues in breadth ; on the other, 
the Atlantic Ocean. The temperature of the Ilritish seas rarely descends below 5:5° 
or 54'^. 

24')8. The British climate varies maleriulli/ within itsclj'; some districts arc dry, as the 
cast; others moist, as the west coast; in the nortliein extremity, dry, cold, and windy; 
in the south, warm and moist. Even in moist districts some spots arc excessively dry, 
as part of Wigtonshire, from the influence of the Isle of Man in warding ott' the 
watery clouds of the Atliintic; and, in dry districts, some spots are moist, from the 
influence of high mountains in attracting and condensing clouds charged with watery 
vapour. The mean temperature of I.ondori equals 50° 30‘ ; that of Eilinburgh equals 
47* 84'; and the probable mean tempemture of all llrit.iin will equal 48°. The usual 
range of the barometer is within three incites. 'I'he mean annual raiti is j)robably about 
‘.i‘2 incites. The climate is variable, anil subject to sudden alternations of hc.at and cold, 
which arc supposed to render jiulmonary complaints common with us : but on the whole 
it is healthy, and the moisture of our clouded atmosphere clothes our fields with a lasting 
verdure unknown to the more favoured regions of Southern Europe. (T.) 

24:59. The delenoratnm of the British climate is an idea entertained by some; but 
whether in regard to general regularity, temperature, moisture, or wind, the alleged 
changes arc unsuiiporicd by satisfactory proofs. It is not improbi-ble but the humidity 
of oiir climate, as Williams alleges {Climate of Britain, Ac. I81C;, has of late years 
been increased by the increase of evapor.iting surface, produced by the multiplicity of 
hedges and jihvntations; a surface covered with leaves being found to evaporate con¬ 
siderably more than a naked sin face. If the humidity of the climate were grc.iter 
before the drainage of morasses and tlic crarlication of forests for agricultural puqioses, a 
comparative return to the same state, by artificial iihmting and iriigation, must have a 
tendency to produce the same results. However, it will be long before tJie irrigation of 
lands is cairied to such a degree as to produce the insalubrious elfeels of undrained 
morasses; and as to our wooils and hedges, we must console ourselves with the beauty 
and the shelter which they produce, for tlie increase of vapour supposed to proceed from 
them. 


BOOK IV. 

OF TUB MECHANICAL AGENTS FMCLOYED IN AOllICOLTURF. 

2440. Having taken a view of the vegetable and animal kingdoms, as snpjilying the 
subjects of .agricultural imiirovement, and of the mineral kingdom, manures, and the 
weather, as the n.itural agents of their growth and culture ; our next course is to examine 
tlie mechanical agents, or iitiplements, machines, and huildtiif'S cmploi/cd in ugncvllitral 
operations. In a rude state of husbandry few implements are required besides the plough 
and the cart, and few buildings besides the stable .and the barn. The ground is ploughed 
and the seed thrown in and covered with a bush; at harvest it is cut down and carted to 
the barn ; and the three grand operations of the fanner arc sowing, reaping, and thresh¬ 
ing : but in our improvetl state of society, where all the science of mechanics as well as 
of chemistry is made to bear on .agriculture, the implements, machines, and buildings 
become numerous, and equally so the operations. So numerous arc the former, indetid, 
that the thcorit.cal enquirer is often puzzled in making a selection. The whole of the 
most innirovcd agriculture, however, may be, and in fact is, carried on with a very 
limited variety both of implements and building'. Intricate and complicated machines 
are not adapted for a rustic art like agriculture, and a great variety arc not required for 
one, the operations of which are so simple 'is almost to be universally understood and 
practised. In pur enumeration we shall include a number that we do not consider of 
tnucli consequence; but we shall alw'ays distinguish between the essential, and such as 
are comparatively objects of superfluous ingenuity and expense. We shall adopt the 
order of Implements of Manual Labour, Implements or Machines impelled by Quadrupeds 
or other Bowers, .Structures, and Buildings. We shall give a considerable variety, not 
altogether on account of their individual excellence, but to assist the mechanical reader 
in inventing for liimself. 
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Chap. I. 

0^ the ImplemenU of Manual Lahonr uxd in /Igru'iillHre, 

2441. Tliough tlic most Important implements of agriculture arc drawn or put in 
action by beasts of labour, yet a few, wbicli cannot be dispensed with, arc used hi^ man 
alone. These may be arranged .is tools, or simple implements for performing operations 
on the soil; instruments for performing operations on plants or animals, or for oilier mure 
delicate operations; utensils fur the deportation of materials; and hand machines for 
various purposes. 

Sect. I. Tools used in ./tgricultiire. 

2442. The lener is an inflexible straight bar of iron or wood, employed in connection 
witli a prop or fulcrum, on which it is supported. There arc three kinds, but the most 
common is that in which the fulcrum is between the power and the weight. Its use in 
the removal of large stones or other heavy bodies is well known, and the advantage of its 
apiilication depends on the distance of tlie power from the fulcrum, and the proximity of 
tlic weight, 

2443. The pick or mattock consists of two parts: the handle, which ought to be 
formed of sound ash timber or oak, such as is obtained from tlic root or butt end of a 
iniddle-^gcd tree; and tlie head, which should be formed of the best iron and pointed 
with steel. The handle ought to be perfectly cylindrical, as in using it one hand slides 
along it from the end next the operator towards the head. There are several varieties ; 
the first tlie pick, with the ends of the head pointed, used for loosening hard giound, 
gravel, &c.; the second, the pick-axe, with the ends wedge-shaped in reverse positions, 
used in digging up trees; tlie tliird, tlie grubber, for grubbing up heath or small brush¬ 
wood; and there are also the road pick, and some others. 

*2444. The spade consists of two p.arts, the handle of asli, generally about two feet nine 
inches long, and tlic blade of plate iron. The blade consists of two parts, the plate which 
cuts and carries the soil, and the tread, which is a piece of strong iron fixed on the upper 
edge of the blade, to receive the impulse of the foot of the operator, nierc arc several 
varieties: 1. with a curved outline to the extremity of tlie blade, by which it may be 
made to enter a stiff soil with less exertion on the p.art of the digger; 2. witli a perfor- 
ateil blade, which in adhesive soils frees itself better from earth in the using ; 3. with a 
sub-semicylindrical blade, which enters a stiff soil easier than the common form, is much 
stronger as a lever, and also frees itself well from the spitful of earth : this variety is what 
canal diggers chiefly use, and is called by them a grafting tool. There are other varie¬ 
ties and subvarieties used in draining, and for particular pur|)oses ; which will be noticed 
at the proper place. Elwcll’s spades, from the manner in which they are manufactured, 
for which Mr. E. has a patent, arc said to be much stronger than any others. 

2445. The Flemish spade {fig 210.) has a long handle, in some case.s fi nr 8 feet, but no tread for the fool 
of the operator The long handle lonning a very powerliil lever, when the soil is e.Hsily penetrated it may 
be dug with greater ease with this spade than with any of tlie forin.s in coniinoii use, and carls may he 

210 


filled with earth, and earth thrown to a greater distance by this implement for the s.ame reason. Add to 
this, tnatm no manner of using the J''leiiiish spaile, is tlic oiverator required to stoop ns miirh as wifli the 
-English one. (Oard. Mag. vol. ii.) 

2446. The shovel differs from the spado in being made with a broader and thinner 
blade; its use being to lift, rather than to cut and separate. Tliore are several varieties, 
differing in the form and magnitude of tlie blade. One variety, the barn sliovel, has the 
blade generally of wood, sometimes edged with iron. 

2447. The turf-spade consists of a cordate or scutiform blade, joined to a handle by a 
kneed or bent iron shank. It is used for cutting turf from pastures, and in removing 
ant-hills and other inequalities. A thin section is first removed, then the protuberance 
of earth is taken out and the section replaced, 
which, cut thin, and especially on the edges, 
readily refits; and the operation is finished with 
gentle pressure by the foot, back of the spade, 
or roller. One variety, (/^. 211.) has one edge 
turned up, and is preferable where the turfs are 
to be cut square-edged and somewhat thick. 

_ 2448. The fork is of several kinds; the dung-fork for working in littery dung, con¬ 
sisting of a handle like that of tlie shovel, and three or more prongs instead of a blade; 
the hay or pitch-fork, for working with sheaves of corn or straw or hay, consisting of a 
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long handle and two prongti ; and the wooden fork, consisting of a shoot of willow, ash, 
or other young tree or sapling, forked at the extremity, barked and formed into a rude 
fork, sometimes used in hay-making and similar operations. The prongs of forks to 
take up loose materials should be made square ; those for slieaves or more compact mat¬ 
ters or very littery dung will work easiest when die prongs arc round. 

2449. T/ie rake used in agriculture is of two kinds, the hay-rake and the corn-rake. 
Both consist of a handle and head set with teeth; in tlic corn-rake these arc generally of 
iron. The garden-rake is sometimes used for covering small seeds. 

2450. The hay-rake is usually made of willow, that it may be light and easy to work ; 
and the teeth should be short, otherwise they arc apt to pull up the stubble or roots of 
the grass in raking. Sometimes the teeth are made to screw into the head, and fasten 
with nuts, which prevents their dropping out in dry seasons. 

2451. The corn-rake {fig- 212.) is of dillerent 
dimensions and constructions in dilFerentcounties. 

In general the lengtli of tlic rake is aboutfour feet; 
and the teeth of iron about four inches long, and 
set from one to two inches apart. Young {Report 

of Norfolk) mentions one of these dimensions 212 

which had two wheels of nine inches’ diameter for 
the purpose of rendering it easier to draw : the 
wheels were so fixed that the teeth might be kept 
in any posture at the will of the holder. It was used both foi i-ay and corn, and 
answered the purpose well. 



2452. In East hothian a corn-rake has been tried, which, according to Somervillo {Survey, & r \ has been 
found to answer much belter than the common corn-rake In this, the IciiKth of the lie.id is from ten 

to (ifipcn Icet, and the handle about seven feet, with .s piece 
of wood across the end of it, by whicli it is drawn by two 
men. The teeth are ot wood or iron; tlie last are the host, 
as well .IS the most durable, and are a little Iiciit torward at 
the |K>mt, which gives them the power of retaining and 
carrvmg the cars along with them ranch better than they 
would otherwise do To make clean work, especially if the 
ridges are rounded, the held is raked across; in that way 
every thing is taken up ; but when it is preferred to draw 
213 the rake in the direction of the ridges, it may be consider. 

alily iiiiprovotl by cutting the he.-id into two or three lengths 
C5g 213 \ and joining them with hinges, which will allow 
It to bend and accommodate itself to the curvature of the 
ridges. The advantage of this kind of rake has been found 
eonsiderable, even in cases where every jiossible attention 
has been paid to the cutting of tlie crop, 

2453. The stubble, or dew, rake, is merely a coarser sort of corn rake. 

2454. The daisy-rake {fig. 214.) lias teeth sharpened 
on both edges like lancets, and is used for raking or 
tearing olf the fiower beads or buds of daisies and otlicr 
plants in grass law’iis. 

2455. The drill rake is a large-headed rake, in which 
the teeth arc triangular in section, like small coulters; 
and they are set at six or twelve inches’ distance, according to circumstances. The 
implement is used to draw drills across beds or ridges, for sowing field crops of small seeds 
or roots, such as onions, early turnips, carrots, &c., or for planting saffron or Indian corn. 

2456. The dung-drag, or dung-hack, is a two or three-pronged implement, with a long 
handle, for drawing the dung out of carts in difierent portions. The form of the prongs 
should be flat. 

2457. The earth-lutck resembles a large hoc, and Is used for emptying loads of earth 
or lime, or other pulverulent matters, in the same manner as the dung-drag is used for 
emptying dung ; it is sometimes also used as a hoe, and for scraping 
and cleaning. 

2458. The hand-hoe commonly used in agriculture is of two kinds: 
that with an entire, and that with a perforated, blade. The latter variety 
is preferable for thinning crops or destroying weeds, as it does not collect 
the soil and the weeds together in heaps ■ but where earthing up is 
the object, tlje common square blade is the best. The breadtlt of the 
blade may vHry from two to twelve inches, according to the adhesiveness 
or looseness of tlic soil, or the distance to which the plants are to be 
thinned. An improvement for hoes to be used in stirring stiff soils, 

oionsists in forming the blade with a prong or prongs on the opposite 
alto,> of the broad blade (fig. 215.), which can be used in very stiff 
in..ines to loosen the earth, by the operator’s merely altering the position 

he handle. The blades of all hoes enter the soil easier when curved 
' I when straight, the wedge in the former case being narrower. 

5t). Various improvements in hoes have been attempted by agriculturists. One with a triangular blade 
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has been recommended as adapted to thin either at a greater or less distance, according to the depth It is 
thrust into the soil l>>rd Somerville recommends the lurked too] (fig 21.1. a) or heavy hoc, used in the 
vineyards on the Continent; but it is an implement more 
oppressive to the cultivator than a spade, as it requires him 
to stoop verjr low. Ducket, jun recommends a treble hue 
(A) for thinning; another of a different description (c) lor , 
making drills by drawing; one for making thcao by striking 
in a line, in order to form a trench for dung and potatoes 
(/): one for forming a drill in the common way (e ); and, 
lastly, one for hoeing botli sides of a drill at once (d). It is 
said that by this last tool two acres of barley may Im hoed 
in a day, and that it makes good work among oaU or wheat; 
but such hoeing, even on the slightest soils, can be little 
mure than a mere scraping of the surface; and though the weeds may be cut, yet this is only one object 
ol hoeing. 

24G0. The Dutch hoe is more frequently used in gardening than in 
agriculture; but, as it may sometimes be found preferable to tlie spade or 
dew-hoc, in cutting the weeds at the roots of young hedges and trees, 
where it is not desirable to stir tlie soil more than an inch deep, we shall 
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introduce a figure of the most improved form (Jig. 217.) 

24^1. The thrust hoc (Jig. 218.) is an improvement on 
the Dutch hoe. (Card. Af«g. vol. L p. 343.) 

246’2. The Spanish hoe (Jig. 219.) may be usefully employed on some 
occasions in Stirling the soil among potatoes, where roots and weeds are 

abundant. To render stooping unnecessary, 
it should have a long handle. (Card. Mag. 
vol. ii. p. 65.) 

2463. The hoe-fork may be used as the 
Spanish hoe, and is most valuable where the roots of couch- 
grass aliound. (Card. Mug. vol. ii.) 

2464. The scraper may be described as a broad hoc, of 
treble the usual size and strength, used in cleaning roads 
or court-yards, and sometimes in dinning grassy surfaces. 
One with the ends of tlie blade turned inwards an inch or 
two is found more effective in scraping the mud or dust 
from roads. 


246.5. Of weedmg-tools used in agriculture there are three or four kinds ; one with a 
long handle and fulcniin to the blade, for digging docks and other tap-rooted plants from 
pastures ; a coimnon s]>ud or spadelct for cutting siiiiiller weeds in hedges or standing 
corn ; a thistle-spud for cutting and rooting out diistles in pastures ; besides short-handled 
weeders of dilferent kinds, to be used in band-weeding young and delicate broad-cast 
crops, as onions, &c. in stiff soils. 

2466. Bakers thistle extirpator (Jig. 220.) is an elfective implement where that weed 



abounds. It consists of a handle about four feet six inches long (a), claws between 
which the thistle is received (4), a fulcrum over which tlie purcliasc is obtained for 
extracting the root (c), and an iron rod or bar ui>on which the foot is placed to thrust the 
claws into the ground (</). In ease the root of the thistle breaks while the operator is 
endeavouring to extract it, there is a curved blade, which has a sharp end like a chisel (el, 
which is thrust into the gi-ound, in order to cut off the underground stem, some inches 
below the surface, and thus prevent or retard the re¬ 
appearance of the weed. 

2467. Weediug-pincerSt or thistle-drawers (Jig. 221. 
a, h) are sometimes used for pulling thistles out of 
hedges and from among standing com: the handles 
are about two feet six inches long, and the blades 
faced with plate iron made rough by cross channels 
or indentations. There is a variety of this implement 
called the Havre pincers (4), which is used in France 
both for pulling thistles and other weeds, and for 
taking tench and eels from the ponds. ( Thouin.) 

2468. The besoms used in farming are commonly 
small faggots witli handlc,s, formed of b>rch spray, for 
the stables and cattle-houses, and of broom, heath, straw, Ac. for the barns. 

2469. The slraw-rope-lwister, or tunsting-crook (Jig. 222.) is used for twisting straw 
ropes, and consists of a stick or rod from two to three feet long, and from one incli to 
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two inches in diameter, either naturally or artificially 
crooked. At one end is a ring, through which a cord is 
passed, and the implement tied to the waist; at the other 
is a notch, on which the commencement of the rope is 
made. An improved tool of this sort (^<f. 22S.) is ijow used by the best farmers; it is held 
under tlie left arm, and turned with the right hand. „„„ 

2470. The potato-dibber is exclusively used in —- 

planting potatoes in fine moulds ; but drilling is a 
mode generally to be prefurreil, as providing a 
better bed and a closer covering to the sets. 

2471. The common dibber used in agriculture has several teeth or dibbles proceeding 
from a head, which, having a handle, is pressed into tlie ground, and forms several holes 
ir -j c^j at once, according to the number of dibbles, and tliese are regulated by the 

hardness of the soil. In strong clays the common garden dibber, shod with 
iron, is often used. 

2472. The dmMe-dibher (Jig, 224.) is chiefly used in Norfolk and Siiflblk, 
for dibbling wheat; but the more enlightened agriculturists of the present 
day consider that the pressing plough ctlccls the same object, that of making 
a firm bed for the seed, more eflectually and st less expense. 

2472. Coggitix dibbling machine consists of a box fixed on wheels, to which 
are attached two conical dibbling irons, and the whole is to be moved forward 
by the foot of the operator. (Newton's Journal, vol. ii. p. sg.) It appears 
to us much too intricate ever to come into use; nor do we sec tlie necessity 
, of dibbling by manual labour at all, since we have the pressing plough, 

224 V which is allowed to be preferable for wheat, and various drill machines, which 
are at least as good as the hand dibble, fur beans. 

2474. The JlaU is a well known implement for beating out corn, now happily going 
out of use in the most improved districts, as it would go every where, were the value of 
the hand-threshing machine generally known, 

2475. The essential agiicidtural tools arc the pick, spade, shovel, dung and hay-fork, 
hay-rake, common hand-hoe, rope-twister, and besom. 


0 : 


Sect. 11. Instruments- 


2476. The instruments used in agriculture may be classed as the executive and the 
scientific; the former arc used in executing, the latter chiefly in designing and laying 
out, operations. 

SinisECT. 1. Instruments of Labour. 

2477. The iustrunicnls of labour peculiar to agriculture are few, and chiefly the scythe, 
reaping-hook, and hay-knife; but there are sonic others common to agriculture and 
gardening, which are occasionally used, and they also shall be enumerated. 

2478. The scythe is of tlircc kinds: one for cutting grass or herbage crops for hay, 
which consists of a thin steel blade attached at right angles to a handle of six or eight feet 
long; the second for cutting corn, to which what is called a cradle is attached; the 
third is of smaller dimensions, and is exclusively used for cutting corn; it is called the 
Hainault scythe. 


8479. The Hainault scythe {flg 825) has a wooden handle an inch and a quarter in diameter, and is hclii 
n the mower’s right h.ind by the bent part (a, h) about five inches long The _ 

straight part of the fiamlle (c) is from id to 22 inches long, according to Uie 

finger is passed, and tliere is a knob(rt) .it the extremity, whieh would pre¬ 
vent the hand slipping otr, if the loop should break, or the finger slip out of 
it. The blade id) is about 2 feet long, and 2} inches broad at the middle. 

Tlie handle is attached to the blade in such a manner as that its plane makes 
an angle with that of tlie latter, by which means the mower is able to cut a 
little upwards, bur almost close to the ground, without stooping, while the 
handle iiiclinej to the horizon about fiO or 70 degrees. The line of the 

pass through the 
lung that point, 


crooked part of the handle (o, b), if procluccil, would nearly p, 
point of the blade, which thus gives the means of conttulfii . 
whilst the fore finger in the loop commands the heel (r). Alci|^ with the 
scythe a light staff (/,g), terminating in an iron hook (A), is used by the 
mower, with the icy^e in his right hand, be hoi. the hook in his left by 
the m4|dle, thc.)mrved part of it over the scythe in .t similar position to its 
blade, and above it; thdr points being exactly over each other. In working, 
the mower moves lioth together, making the hook to pass beiiind the straw 
at about the.xniddle of Its height, to separate and press it slightly tiown 
towards the left hand, while the b1.-ide follows with a motion from right to 
le^ to cutoff the straw at from two to four inches above the ground. A 
great advantage of this implement is, that the operator is not ri>quircd to 
stoOp, by whicb his strength is less exhausted, and he Is said to cut double 
the quantity of corn which can be cut in the same time with the reaping, 
hook, and with less loss of straw. The Highland Society of Scotland made 







Flemings, brought over by the Highland Society, which accompanied this excellent man in a tour through 
‘’Utssaiountry, It succeeded.in making a great many trials The general result, as communicated in the 
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Sooiety'8 Report of December, 19-25, is, that by the use of this instrument, os compared with the sickle, 
in the ruttinK of wheat, there is a saving, at an average of the ditTercnt statements given, of "d |ier rent 
Notwithstanding this circumstance, however, the Halnault scythe has been \ery little used since in 
Scotland, partly, no doubt, owing to the ditnculty of overcoming established prejudices; partly, also, 
because any workman whose frame has been accustomed to use one description of instrument, must begin 
by undergoing a good deal of IXKlily sulTering and loss of labour before lie can so far master another, so 
very different tm the Hainanit scythe is IVoin the sickle, as b> do the same 
quantity of work with the one as with the other; but princi|ially, we suspect, 
' because the instrument has, if any, no gi-cat advantage over the scythe hook. 

Young persons alone are to be expected to learn the use of difficult iiislru. 
ments, and bring them finally into general reputation. I'hc editor of the 
Highland Society’s Transoftiotis, in speaking of this Report (vol vii p 2*9), 
says that, consiaering its favourable nature, '• a somewhat diffbrent result 
might have been anticipated than has really occurred But, although three 
years have elapsed since these experiments with the Hainanit scythe were 
made, the instrument itself has nowheri ' ome into general use. That it is 
an bnportant and iiselul mode of reaping laniiot be reasonably disputed; hut 
we ought not, jicrhaps, to aiitici|>ntc any iiin|>nrtant change in harvest-work 
until that great era (wc hope not very remote) when the niiiuisition of a 
horse-machine, applicable to nil ordiii.iry circumstiinces, shall secure our 
crops, and sweep every | rcjiiiiice helore it ’’ Still, as there will always be 
small farmers and cottiigers who cannot afford to h.ive re.iping machines, we 
323 think it highly desirable th.tt the Hainanit .scythe should have further trials, 

and we earnestly recommend it to our friends in Amcnca and Australia. 

3480. The cradlc-scythe is variously conslruclod: sometimes 
the cradle or leceptacle into which the corn is gathered is of net¬ 
work 333.), and at other times it consists of woven laths or 
wicker-work. (See § 405.) 

2481. The reaping-hook is a curved lildde of steel, lixed in a 
short wooden handle; it is of two kinds ; one serrated like a fine 
saw, which is used in cutting corn by handfuls, and is called a 
sickle hook; the other smootli and sharp like a scythe, 
which is used to hack the corn over in the peculiar manner 
called bagging, and is called a cutting hook. 'I'he most 
improved form (fig- 327.) ha.s a kneed handle. 




2482. T/ie amoolli reapmg-hook, or, as it is called in Kast Ixithian, the scythe hook, was first introiluccd 
into the West and .Sonth-wcjt of Scotland, probably from Irchind, and has now .spread over most ot the 
laiwlands It is considered much prerer.ible to the common rc.-ipmg-liook in oiir best corn counties. (St'C 
Farm. Mag , vol xxiii p 55 ) Where the crop Ui very thin and short, it requires some attention to make 
cte.iii work, and m such cases the teethi'd hook, or linttuii’s imi>rovod reaping-hook, may do it better; 
bill, upon all ordinary goixl and strong crops, tlic .scyihe hook i-s by far the better implement, the leapcr, 
with equal ease to liiniself, cutting down a third or fourth moic than with the old teethed hook. The 
impression ol some of the licst .Scotch tanners i.s, that a l.ibourer will do as much work with it as with 
the Hainanit scythe, and cut the str.vw almost if not altogether as rlosc to the grouiuL 
248.). HftUim’i improved ifaping-hook is serrated fioiii the jioiiit through half its length like a sickle, 
and the remainder is smooth and sharp The adv.iiitage is, that the straws are not cut in entering the 
bwik, as IS the e,ise where the point is of the cnttnig kiml, by which means fewer drop and are lost With 
sickles reapers inv.ari.ihly make cleaner woik tlian with the hnnks lor the above reason; with hooks 
the straws are rut with less labour. \,T>nns Soc Art$, vol xxviii) 


2484. The hay-knife consi.sts of ti straight blade*, set at right angles to a short wooden 
handle; both of considerable strength. It is used for cutting hayor straw when con¬ 
solidated in the rick or stack. An improvement of this instrument has been proposed, 
which consists in forming the blade like that of a cuininon spade, sharp at the edges, by 
which the operator will cut downwards instead of obliquely, and not being obliged to 
stoop, will efiect the same work with far less trouble. 

2485. The wool-shears are fonned wholly of iron or steel, and worked with one hand. 



2483. The hcilgc-shears ara o( dificreiit kinds; that 
called the averrunc.ator is to be preferred for cutting 
oil' large shoots, as it makes a clean draw-cut like a 
knife. Shears, how'cver, arc not used in dressing 
hedges by the best agriculturists. 

3487. The thatching-knife consists of a blade similar 
to that of a scythe, inserted in a wooden handle like 
that of a reaping-hook. For thatching with reeds, 
heath, or any rough and rigid thatch, the blade has a 
handle affixed to each end to enable the operator to 
work it writh both hands. 

2488. I'he stack-borer consists of two parts, a cut¬ 
ting screw or blade (Jig. 228. a), and a drawing 
screw (6). Both are worked by cross liandles in the 
usual manner (c). In using this instrument, which 
is of great importance where hay has acquired a dan¬ 
gerous degree of heat, first cut away the loose hay 
• where the borer is intended to be applied, therein 
insert the point of the borer, and by means of the'cross 


handle turn it round till the stack is pierced either 
quite through, or to a sufficient depth; then withdraw the cutter, and, by means of the 
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drawing screw repeatedly applied, take out the plug of hay which has been detached. 
If, liowGver, the hay be in a moist, heating state, it will occasionally eoil round tlie 
cutter in proportion as it is pierced, and impede its action. In such cases, tlie drawing, 
screw must be slipped over the rod of the cutter, and must be applied from time to time, 
to draw out the hay, in proportion as it is detached from the mass. (^Newton’s Journal, 
vol. V. p. 308.) 

2489. The hedge-bill is of various kinds. Tlie scimitar {Jig- 229. a) has a handle four 




feet long, bent a little out of the direction of the blade in order to admit the free action 
of tile operator’s arm while standing by the side of a hedge and cutting upwards. The 
axe (6) is used for cutting strong boughs or small trees; the bill-hook (c) for fag¬ 
goting, and stopping gaps in hedges; the dress-hook 
(d) for cutting the twigs in very young hedges, and for 
Messing faggots; and the bill-hook (e) for lopping 
brandies close at hand. A chisel witli a handle eight 
or ten feet long is used for cutting off branches eighteen 
or twenty feet from the operator, and is of considerable 
use in pruning forest trees in plantations or hedges, and 
also fruit trees in orchards. 

2490. 7'he are, saw, wdges awl hammers, of different 
kinds and sizes, are used in agriculture, in felling trees, 
cutting them up, preparing fuel, driving nails, &c.; but 
these and other instruiucnts common to various arts need 
not be described. 

2491. The scorer {Jig. 230.) is a well known instru¬ 
ment used by woodmen in marking numbers on timber 
trees. 

2492. The line and reel is occasionally wanted for the 
manual operations of agriculture, and should be pro¬ 
cured rather stronger and with a longer line than tliose 
use<l in gardens. 

249.3. The potato set scoop is of two kinds; 
one a hollow semiglobe, {fig. 231. a), and 
the other (6) a section of that figure. They 
are only used when potatoes are very scarce, 
as in ordinary cases the larger the set the 
more strength and'rapidity of growth in the 
young plant. 

S4D4 The Edinburgh potato-scoop ( fig. 232.) is by far the best, and indeed the only one deserving of use. 
The handle (o) has a round sten. which passes through a piece of metal (<f), and has there a semicircular 

_knife or cutter (c) fixed to it This cut- 

232 —— -_ , c ter i.s sharp on both edges, and turns 

on a pivot fitted in a piece of brass 
formed out of a piece of plate (A, c). 
Thif plate forma a shield to hold the 
’nstrument firm upon the potato, by 
placing the thumb of the left hand 
iilion It, and pressing the point in 
which (he cutter is fixed Into the 
tiilier Then by turning the handle 
half round with the right hand, tiic semicircular knife cuts out a set, which is a segment of a small 
sphere (<■,/, g). The only attention necessary in the use of this instrument is, to place it upon the potato, 
with the eye or bud in the centre of thediameter of the semicircle of the knife when laid flat on the tuber. 
Thj advantages of this scoop, besides that It is very quick in its operation, is that the pieces being all 
exactly of one size, that Is about an inch in diameter, may be plan'-ed by a bean-barrow or drill machine, 
with much less labour and more accuracy than by the hand. 

2495. The essential insiruments of labour are tlie scythe, reaping-hook, hay-knife, wool- 
shears, hedge-bill, axe, saw, hammer, and line and reel. 
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SuBSEcr. 2. Instruments of Science. 

2496. Scientific instruments Are not much required in agriculture; the principal arc for 
levelling, boring, and measuring. 

2497. JVic level is frequently requifed in agriculture, for arranging surfaces for irri¬ 
gation, tracing strata in order to cut off springs, vrcll-making, and a variety of other 
purposes. The simplest form is tlic common road or mason’s level, and the most com¬ 
plete the spirit level, with a telescope and compass, such as is used by land-surveyors; but 
when operations of only moderate extent are to be performed, very convenient and 
economical substitutes, and if used willi cai'e, equ.iliy accurate instruments, may be 
found in Parker’s level, tlie ro.ul or common level, water level, the triangular and the 
square level. 

2498. Parker's'kvel (fig. 233.) consists of two 
cylindrical receivers of about five eighilis of an 
inch in interior diameter, and full tlirce inches 
high each, for holding quicksilver, fixed at right 
angles upon a wooden stand, and about eighteen 
inches asunder. A small groove is cut lengthwise 
in the stiind, and closely covered over, through which channel a communication is 
effected between the two cylinders; and consequently the surfaies of the quicksilver in 
the cylinders must he on a level witli each other. The two floats are equal to each other 
as to weight and length, and the surfaces (about five eighths of an inch in diameter) 
which rest on the quicksilver in each cyliniler; and consequently the tops of the floats 
must also be on a level with each other. The different jiarts of the level arc closely 
fitted, and the whole rendered portable by screwing up the floats into the caps of their 
respective cylinders. About three minute grooves arc cut in the lower, or hemisi)herictd 
ends of the floats, through which the quicksilver rises upon a slight {jressure of the floats, 
and falls back again under the floats as soon jis the pressure is taken off. The tops of the 
cylinders are a little concave, for saving any particles of quicksilver which may Iqtlge in 
the screws, when the instrument has been shaken in the carriage. Constructed and sold 
by Mr. Apjdeton of Uniry Liane, London, turner; price 14.v. each; suifl'with cords and 
pulleys, Ss., and three legs five feet high, 4s. 

2499. The common level (fig. 2.34.) is in general use among masons and biickhiyers, 



234 



and'for the purposes of road-making and irrigation it is furnished with plates of iron with 
adjusting screws, for the purpose of determining the slopes of surfaces. 

2500. The water-level is that which shows the horizontal line by means of a surface of 
water or other fluid ; founded on this principle, that water always places itself level or 
liorizontal. The most simple level of this kind is made of a long wooden trough or 
canal, which being equally filled with water, its surface shows the line of level. It is also 
made with two cups, fitted to the two ends of a straight tube, about an inch in diameter, 
and three or four feet long, by means of which the water communicates from the one cup 
to the other, and this pipe being movable on its sUind by means of a ball and socket, 
when the two cups shew equally ftdl of water, their two surfaces mark the line of level. 
It may also be made with two short cylinders of glass, three or four inches long, fastened 
at each extremity of the pipe with wax or mastic. The pipe is filled witlt common or 
coloured water, which shows itself through the cylinders, by means of which the line of 
level is determined; the height of the water with respect to the centre of the earth being 
always the same in both cylinders. This level is very simple and commodious for level¬ 
ling small distances. 

2501. The American or triangular level (fig 235. a) is formed of two pieces of thin wood joinctl by a cross bar, 
the whole in the form of the letter A. The manacr of usma it is simply thus; At the place from whirli the 
level is to be taken, drives wooden peg into the ground, close In to the top, upon which one of the legs of Che 
fl'Ame or A may rest; then bringing routid the other leg till it touch the ground, there drive in a second |>eg, 
turning round the other leg as before; and where it touches the ground again, drive in another peg, and so 
on along the whole line to be levelled Thus, with very little trouble, and with as much accuracy as irith the 
finest spirit-level, may the course of a dram be easily ascertained. But os it is necessary that a drain 
should nave sufficient declivity to allow the water to run flrecly, it will be requisite, in taking the level, 
* B b 4 
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to regulate the direction of the line accordingly. Half an inch fall, in the length of the frame, will be 
lumcient. l-'or this purpose, it will be expedient to have, besides a number of wooden pegs, one iron pm 
with inches and halves marked regularly u|iun the sides of it from the top downwards After having driven 
in the first wooden peg at the point whence you mean to conduct the dram, and having rested the one 
leg of the frame upon it, turn round the other till it be level with the first peg; there put in the iron pin, 
so that this leg of the frame may rest on the top of it, when level; then drive in a wooden peg so far as 
that the top of it may be half an Inch lower than that of the iron pin. Place the leg of the frame again 
upon this second pw, turn it round to a level, putting in the iron pin till the top of it be equal with the 
foot of the frame j then drive in another womleii peg close by the side of it, till the top of the wooilen one 
lie half an inch lower than that of the non pin. Proceed m this manner as far as you mean to carry the 
dram, which will have the same degree of declivity all the way along When made on a smaller scale, 
it is useful in ascerUming the proper descent along the bottom of a dr.iin, whde the workmen are laying 
it 1 but when made for this punxisc, the cross-liar must be fixeii to the bottom ot the legs, so that the A 
becomes a A, or deita. 

2502. The square leivl (Jig. 2.‘15. 6), is made of several pieces; the usual length 
generally five feet and a half, and the 
height four feet, or four feet and a half. 

It maybe either used like the water level, 
or the American level. According to 
Marshal, it has been found “ preferable 
to any level now in use, as being equally 
accurate in ascertaining the reliitivo 
heights of distant objects, as in iiiinutely 
tracing step by step the required line of 
communication, so as to give every part 
of it on equal and uniform descent.” 

2503. TIte object staff’(Jig. 235. c) is used with the water or square level: for either 
it should be exactly of the same height as the level ; the cross piece at top should be a 
foot or more in length, and three inches broad, painted white on one side for opposing to 
dark objects, and black on the other for opposing to such as ,\rc wliite. 

2.504. The levelling staff is composed of tw'o pieces (Jig. 23.5. d, h, and c, e\ which slide 
on each other : they are each of about five feet in length, so as to form, when fully extended, 
a rod of ten feet. They have a line of feet graduated into hundi-edth parts The 
index (f) slides firmly on them ; and is moved up or down (by signal) by the attendant 
who carries the statf, till the observer finds it coincide with the intersecting wires of his 
telescope. Its height on the staff, of course, marks the difference of the level. It has 
two horizontal and parallel black stripes, which at considerable distances are of use to 
direct the eye more readily to the fiducial edge (gj. 

2.505. The men stir ing-chnin, nieusunng-rod, puclccl-rule, poles for setting out straight 
lines, stakes for driving in at fixed points, and a variety of other instruments, and their 
appendages, are occasionally required by tlie agriculturist who lays out estates, or eftects 
territorial improvements: but these, not being strictly agricultural implements, do not 
require to be described. 



iiOfi. The odometer [odos, a way, and metreb, to measure'' is a very ingenioii.s instrument, invented in 
18i!l by Mr. Hunter,ut Thurston in .Scotland, who lias given tlie following description of it to the Higlil.iiui 
Sraiety. The whuol a ( fig S.'3b ) is m.'idc of light iron, and ino.iburcs two yards in circumference, being 
divided by six spokes into feet One spoke must „ „ 

be p<iintGd white Tlie handle is divided at c, like ^ 

a fork, and embraces tacli end of tiic axis by its 
elasticity Thruugli the axis ts a hole into which 
the end A of the way-wiscr tits, and is held fast by 
a nut d The way-wiser {fig. 237 ) consists of a 
frame/A'; / being hollow to receive a jicrpctual 
screw h, a part of which is visible near the index m. 

At the other end of the screw is a nut i, which 
keeps it in its place. The screw turns two brass 
roiiceiitric cogged wheels ft and I; h conceals the 
scale of /, exceiit where a niece is cut out, leaving an 
index at the begiiiiiing of the scale of k, and whicli 
ill the drawing points to 78 of 1. The scale of k is 
numbered towards the left, and that of I to the right 
The wheel k has KlO cogs or I 'eth, and 1 101; conse- 
qiiently, as the same endle > screw turns both 
wheels, it is evident, that wiicii k lias made a com¬ 
plete revolution of lUU teeth, I will also have made a 
revolution of IIX) teeth ; and the index olA will point 
to 1 of /, tiecause f has 101 teeth Alter a scioiid 
revolution it will point to 2, and so on; the number 
it points to marking the number of revolutions; each revolution .showing 100 turns ot the iron wheel 
a, Aecowlingly, a measures o feet, or 1 turn: k 100 timss C leet, or COO feet, or 1 revolution; and t lol 
tunes 600 fbet, or SO,COO feet, pqu.-d to nearly 11] English miles, the range of the instrument: 88 turns 
of this wheel make a mile. It is advisable always to commence with tlie way-wiser set at 0 or zero; to 
do this, take out the screw in the centre, when the brass wheels k and I can both be set at zero, and 
the screw replaced. Set the wheel a u|ion the ground with the white spoke undermost, and fix the way- 
wiser into me wheel by means qt the nut d, always observing to put it on the left side, as shown in the 
plate at e. At any twriod of mcasunng you can tell exactly how far you have gone, and proceed without 



In read^off, parlicuiar care must lie taken always to read the large figures (viz. those on the wheel /) 
first, and afterwards to sAd Uiesmall figures (viz. those on the wheel k ); and, if the figures on i amount to 
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le«« than 10, a 0 muit be prefixed, so that k shall always show two figures ; for inatanrc, I being at id 
and k at 4, sum is 4G04. The easiest way to guard against error is to read 4<5 and add the word hun. 



dred; thus, forty-six hundred and four, and not four thousand six hundred and four. It is hardly 
necessary lu point out the advantage of having sueli an instrument. No country gentleman, who takes 
the smallest charge of his own afflura, should be without one; as, by merely walking from one end to 
the other of any road, hedge, wall, ditch, &c. with the odometer Jwhitli is not more troublesome than 
a walking stick), he can tell the length of it much more correctly than by a measuring chain, which, to 
say the least of it, requires two honest men, one at each end, and who must be both paid for their trouble j 
whereas the gentleman himself, whose honesty cannot be doubted, as he is not Imcly to cheat himself, 
can, at no exiiense, mc.isure with this instrument at least four times as quickly as those with the 
chain, who have it also in their power to mismeasure, if I may use the expression, six inches every 
time a peg is put into the ground, but its principal uses are to check measurements already made, and 
to measure off the size of any proimsed improvements, such as plantations, gardens, &c (Trans. II. Soc., 
vol. VI. p 003.) 

2507. Gowl’s improved instruments for boring the earth for water, rlnaining, and other 
purposes, may now he considered as having superseded all others, and we shall shortly 
describe them. 



2508. The auger [Jig. 2.38. a) is to be connected by the screw.head to the length of rods by which 
the boring is carricil on This auger is for boring in soft clay or sand ; it is 
cylindrical, and has a slit or opening from end to end, and a bit or cutting, 
piece at bottom. When tlic earth is loose, or wet, an auger of the same form 
IS to be employed, but with the slit or upciiiiig rciluced in width, or even 
without a slit or o)ieiiing A similar auger is used for cutting through chalk, 
but the point or bit at bottom should then project lower, and for that jiiir- 
pose some of tlie.xe cylindrical augers are made with movp.able bits, to be 
attached by screws, which is extremely desirable m grinding them to cutting 
edges. 

2500 The hollow c-onical aiigi r (6), for boring loose sandy sods, has a spiral 
cutting edge coded round it, which, us it turns, t auses the loose sod to ascend 
up tlic incTuiixl plane and deposit itself in the hollow within 
2.310. The hollow cylnuler or tube (r), with a foot valve, and a bucket to be 
raised by a rod or cord attached at top, is a pumping tool tor the purpose of 

getting up waterandsaiid that 
would not rise by the auger. 

When th !s cy linder is lowered 
to the bottom of the bore, the 
bucket IS lifted up by the rod 

and cord, and dcsreiids ag.im ir 

by its own gravity, having a By), 

salve 111 the bucket, opening ^ 

upwardslike other lift pumps, 
wiiU'h at every stroke raises 
a quantity of water and sand 

in the cylinder equal to the stroke, the ascent and descent 
of the bucket being limited by a giiidc.piece at the top of 
the cylinder, and two small nobs upon the rod, which stop 
against the cross-ginde. 

&3J1. TAc tool Jur getting up broken rods (d) consists of a 
rodsvithasmall rylindneal piece at Ixittom, which the broken 
rod slips tlirougli when it is lowered, and a small catch with 
a knife-edge, acted upon by a back-spring. In rising, the 
tool takes hold of the broken rod, and thereby enables the 
workmen at top to draw it up. 

2512. Another tool for the same purpose (Af. 239. e) is 
like a pair of tongs j it is intendra to be slidden down 
the bore, in order that the broken rod may pass between 
the two catches, which, pressed by back spring, will, when 



'.ound in the bore, the eart] 

2514. The chisel or punch-pipe [g] has a pro)cctiiig piece to be used 


11 ..1%, VTTV. uy UUVIV •Ull 

J) drawn up, take fast hold of the broken rod. 

0(;1Q dVws. __ .al... I AIX A. 


2313. the tool for widening the hole if) Ik to bq connected, 
like all the others, to the end of the length of tods passed 
down the bore; this tool has two cutting pieces extending 
oil the sides at bottom, by which, as the tool is turned 
th isi ■■ ■ 


i pulled away. 


_ ,_ r-r-.f' _ _ I for penetrating through stone. This 

chisel is by rising and falling made tikpcck the stone and pulverise it, tne small middle part breaking It 
away first, and afterwards the brood part coming into action. Another chisel, or punching-tool (A), is twisted 
on its cutting edge, and is used for breaking away a greater portion of the stone. 

2515. A lifting tool (() is used when it happens that an auger breaks in the hole. On one side of this 
tool a curved piece is attached, for the purpose of a guide to conduct it past the cybndrical auger; 
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•nd at the end of the other lide It a hodk, which taking hold of the bottom edge of the auger enables It 
to be drawn up, 

12516. The triangular data (Jig. 240 k) is used when loose stones lie at the bottom of the hole, which arc 
too large to be brought up by the cylindrical auger, and cannot Ije con- . 

venientiy broken. The internal notches of this instrument take hold ... 240 

of the stone, and as the tool nses it brings them up For raising broken 
rods a tool (1) is sometimes employed, which has an angulgr claw that 
slips under the shoulder of the rod, and holds it fast while drawing up. 

(Netolon't Journal, voL viiL p 247.) 

2517. Other tools connected with the subject of boring 
for water, also invented by Mr. Good, will be described 
when tlie operation of boring is treated of, in Part Ilf. 

Book III, Chap. III. (See Contents.) 

2518. lJusby’s borer for quicksand (Jig- 241.) consists 
of a tube called a sludger, front five to six feet in length, made of plate iron, with a 

valve at its lower extremity, made partly of iron and partly of leather, which 
works upon an an iron hinge, and a hole at the top (a) through which it is emptied, 
j In boring through quicksands a metal pipe is inserted into the borehole, and the 
W® sand is withdrawn from it by the sludger, which, by means of the valve at its 
lower end, acts as a pump. A second metal pipe is added to the first, and so on 
& I to any depth. (.Trans- High- Soc- vol. vi. p. 611.) 242 

2519. The peat-borer (Jig. 242.) is a larger sort of borer, employed in 
peaty soils that are boggy, for the purpose of removing wetiiesb It 
has been used with advantage in some peat-mosses in Lancashire, by 
Eccleston. 

2520. The blasting auger, timber measure, and other scientific instru¬ 
ments, not in gorier^ use in agriculture, will be best described in treating 
of the departments in which they are applied. 

2521. The only essential scientjic mslrument is the common level, 
which may be wanted to level drains and water furrows, adjust the sur¬ 
face of roads, &c. 

SxcT. III. Utensils used in Agriculture- 

2522. The principal agricidlural utrnsUs are sieves, baskets, corn-measures, 
and sacks. 

2523. Sieves arc textures of basketwork, wire, gut, or hair, stretched on a broad 
wooden hoop. Sometimes, also, they are formed of skins or plate iron pierced 
with holes, and so stretched, llicy are used for separating corn, or other seed, 
from dust or otlier extraneous matters. There are diflerent varieties for wheat, 
beans, oats, rape-seed, Ac. 

2524. The corn-screen (Jig- 243.) consists of a 
hopper (a), with a sliding board (b) for giving more 
or less feed; slips of wood (c c) fixed on pivots to 
prevent tlie grain from passing too quickly down ; 
and the screen, which is composed of parallel 

wires (d). 

2525. Baskets are made of wickerwork, of different 
shapes, but generally forming some section of a globose 
figure; they vary much in size j those in most general 

244 use in agriculture arc from twenty inches to two feet in diameter, 

and are used for carrying roots, chalF, cut straw, Ac., from one place 
to another in the farmery. A very good substitute for a basket for 
filling sacks (Jig. 244.), formed of iron, is in use in Nottingham¬ 
shire, Lincolnshire, and other counties. ( Gard. Mag. vol. v. p. 674.) 

2526. The secdrcatrier or seed-basket (Jig. 245.) is sometimes made 245 
of thin veneers of wooii, bent into an irregular oval, with a hollow to fit 
the seedsman’s side, and a strap to pass over his head, and rest on his 
shoulder. In some places, a linen bag of a shape adapted to be borne by 
the right shoulder, and to suspend the seed under the J ft arm, is used for 
the same purpose. 

2527. The feeding tub or trough may be of any shape and size; it is used for giving 
short or liquid food to swine, sheep, and other live stock. 

2528. The pail is used for carrying water, or other liquid food. ' ' 

2529. The turnip tray is a shallow movable trough or box, used to prevent waste when 

slicep are fed upon turnips. ^ ^ 

2530. The com bin, or com chest, for containing oats or other grain for horses, may be 
an oblong box of any convenient size. Sometimes it is placed in the loft over the 
stable, and the com is drawn out by a hopper below ; but fur a farm stable this is needless 
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trouble: there it is commonly placed in the broad passage beliind the horses, or in any 
spare corner. It should be stout, and have good lunges, and a safe lock and key. 

2531. The JlexUble tube, for relieving cattle that are hoven or choked, consists of a 
strong leatliem tube about four feet long and about half an inch in diameter, with a 
leaden nozzle pierced with holes at the insertion end. It 
should be kept in every farmery, TliAe is a similar one, 
on a smaller scale, for sheep, which should he kept by all 
shepherds. Both will be found figured and described in 
Part III. Book VII. 

2532. Jones's kUn-drying appamlus 246. section) 

consists of two concentric cylinders about six feet in dia* 
meter, and is from the bottom to the top of its cones twelve 
feet high. The outer cylinder may cither be perfomted with 
small holes, or made of wire gauze. In the centre of the 
inner cylinder arc a fire-place and chimney. The grain to 
bo dried is admitted between the cylinders through a hopper 
at top, and distributing itself round the internal cone, it is 
discharged through a spout into a sack or receiver. In 
passing the grain becomes heated, and the moisture eva¬ 
porates, and passes oft’ through the perforations of the ex¬ 
terior cylinder. (Newton s Journal, vol. vii. p. 214.) 

2533. Corn measures consist of the lipple, peck, and 
bushel, with the strike or rolling pin to pass ovei the surface, 
and determine their fulness. The local measures of every 
country are numerous; the imperial bushel is now the 
standard corn-measure of the three kingdoms. 

2534. Com sack or bags are strong hempen bags, calcu¬ 
lated to hold four buslicls ; .and in Scotland four firlots. 

2535. Other utensils, as those of the dairy, poultry, and 
cider-house, will be described in their appropriate places. 

2536. The essential agricultural uleiistls are the sieve, 
basket, seed-carrier, tub, pail, corn chest, fiexiblc tube, coin 
measure, and corn sack. 



Sect. IV. Hand Machines used in Agriculture. 

2537. Agricultural hand machines arc generally portable; some are exclusively put in 
action by man, as the whecl-barrow; and others, as the straw-cutter, sometimes by 


as the 

horses, water, or other powers. 



2538. The common ladder is the simplest of 
manual machines, and is in constant use for fomiing 
and thatching ricks, and for other jiurposes; with 
or without die use of trestles and scatiblding. 

2539. The u'heel-barrow is of three kinds ; — 
the new ground work barrow (Jig. 247.) used in 


moving earth or stones; the dung barrow (Jig. 248.) for the farmyard; .and the corn 
h.irrow (Jig. 249.) for conveying corn from the stackyard to tlie barn. The body of 
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the latter (b) may 
be made to separate 
from the frame and 
wheel, and by 
means of levers fa) 
to be carried like 
tile hand-barrow. 

2540. Harrows 
for hay and straw 
tn.ay be variously 


249 



constiuctcdy And ncd.r towns ^50f 1^51*) may be used lor w'hceling packages. 



2541, The sack-barrow is a two-handed lever of the first kind, the fulcrum of which 
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is a pair of low wheels: it is a convenient macliine for moving sacks in a granary or barn 
floor, from one i>oint (o another. 

2542. The Normandy wheel-barrow ( Jig. 252.) is said to be exceedingly useful on a 
farm. The handles or trams {a a) are nearly 
fifteen feet in length, by which, when loaded, 
nearly all the weight is thrown on the axle, 
so tliat die man has almost nothing to carry, 
and has only to push. He is thus saved 
from being bent down while at work, and 
consequently from acquiring a habit of stoop¬ 
ing. A shoulder strap (/>) is commonly used 
by the operator. {^Marcl Vind^, and Card. 

Mag. vol. vi.) 

2543. The truck {Jig. 253.) is a machine of the barrow kind for conveying compact 

lieavy weiglits, such as stones, metals, &c. 

2544. The hand-barrow is of dillerent 
kinds (Jigs. 2.>4, 255, 256.), and is in fre¬ 
quent use in various departments of agricul¬ 
ture, where the soi' is soft, or the surface 
uneven. Its bottom stiouid be close and strong 
for carrying stones; but may be light and open for dung or corn. 

2545. The iviniiowing machine, originally introduced from Holland to Ei»..t Lothian 
by Mr. James Meiklc of Salloun, father to Mr. Andrew Meikle, the inventor of the 
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threshing machine (799.), is in use for cleaning corn in most of the improved 
districts. There arc dillerent forms, but the best are those founded on the Meikle or 
Berwickshire winnower, whicli, instead of 
one screen, has a set of sieves put in 
motion by the m.achino, by which means 
the corn comes out, in must cases, ready 
to be meted up in sacks. A highly- 
improved form of this machine, and the 
most perfect, we believe, at present in 
use (Jig. ‘J57.) is manufactured by Weir 
and Co. of London. 

2546. The hand threshing-machine 
(Jig. 258.) is worked by two men and 
one woman, and is sometimes used for 
threshing the corn of a small farm, or 
for threshing clover or other small seeds. 

The advantage consists chiefly in tlie 
completeness in which tlie grain is separated from the straw; there is no saving of 
human labour, unless the power of horses or water is applied. 

2547. The potato cleaner is a hollow or per¬ 
forated cylinder or barrel, with a wooden axle 
through its long diameter, and a handle at one 
end, by which it is turned like a barrel churn. 
A hinged board forms an opening for putting in 
and taking out tlie potatoes, which fastens with 
an iron hasp and staple. It is filled one third 
with potatoes or other roots, and then placed in 
a cistern of water, by moans of a emne or other¬ 
wise. In this state, being two thirds immersed 
in the water, and one third full of potatoes, it is 
turned round a few times, when the latter are 
found cleaned, and the barrel is lifted out by the 
crane, emptied^ filled, and replaced. 

2548. A locomotiie steam threshing-machine, capable of propelling itself and a man, 
has been constructed in the county of Northumberland. It is intended for tlie small 
fanners, as it can be moved from one farm to another, and thus enable them to thresh 


258 











Book IV. 


HAND MACHINES. 


381 


out their com expeditiously and perfectly clean. The steam engine is not intended to 
be confined to threshing, as, by particular arrange- 

ments, it may be applied to the drawing of waggons, i 1 i j 2.51) 

pumping of water, breaking of stones, &c. /C \\V,';,v' ’ ’ 

2549. * T/te mahe-ikeUer {fig, 259.) ^s composed 

of a thin vertical wheel covered with iron on one --L .H 

side, made rough by punctures; which wheel works ' N' 
in a trough, and separates the grains from the 

stalks by rubbing. The ears or spikes of corn are fi 

thrown in by land one at a time; and while the > R 

separated grains pass tlirough a funnel below, the ( | |T l|| 

naked stalk is lirought up at tlie end of the wheel j l l ^ Jjl 

opposite to that at which it was put in. The wheel | __ 

may either be made rough on both sides, or on one ^ ^ ^ 

side, according to the quantity of work required to be done, and the force to be applied. 

2550. Mariotl's improved maize separator ( fig. 260.) is the most perfect macliine 
of tliis kind at present in use; it has not liitherto been much used in England, but a 
good many have been exported to America and the colonics. A machine for the same 
purjjose, by Cobbett, will be figured and described in Part III. Book VI. 



2551. A hand fiour-mill (fig- 261.), for grinding Indian corn, consists of one wheel 
and pinion, a fixed French burstone, and a similar stone in motion over it. The corn 
passes through a hopper in tlic usual manner, and comes out from the stones fit for the 
bolting machine. The hand flour-mill is chiefly used for Indian corn ; but it will also 
grind wheat and other 
corns into meals of tole¬ 
rable fineness. It re¬ 
quires two men to work 
it, and the price in Lon¬ 
don is from ten to six¬ 
teen guineas. 

2552. A hand bolting- 
machine (fig. 262.), con¬ 
sists of a half cylinder of 
wire with cross brushes 
(a), enclosed in a box (b) 
about four feet long by 
twenty incheson the sides. 

It may be considered a 
necessary appendage to 

the hand flour-mill, and costs in London from three to five guineas. 
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S553, The Jurte-brutser (Jig. 263.) is an in¬ 
genious and most useful machine wliere furze is 
either grown or found naturally. The shoots arc 
bruised and cut into sliort lengths by hammers 
which operate like those in the mills for hammering 
iron. When the material is not sufficiently bruised, 
it is afterwards passed between rollers. 

2554. T/ie bojie~hreaking machine (Jig. 264.) 
consists of two rollers grooved and indented, and 
with pinions on their ends, by which they may be 
moved eitlicr by animals, water, or steam power. 

The surfaces of the rollers are filled with indent¬ 
ations and strong teeth, which penetrate and break 
the bones to pieces. This is accomplished by 
employing separate cast-iron wheels placed side by side upon an axis, to compose the 
rollers; the wheels have coarse teeth similar to those of a saw or ratchet wheel; each 

wheel of the lower roller is an inch tliick; and 
they are placed at distances of an inch and a half 
asunder, having cir<'les of hard wood or iron 
placed between them, which are two inches less 
ill diameter. The bones shuu'd he supplied rather 
gradually to the machine at first, to avoid choking 
it, and the rollers should then be adjusted to a 
considerable distance asunder; but when the bones 
have once passed through in this way, the rollers 
arc screwed closer by screws placed for tliat pur¬ 
pose, and the fragments ground a second time. 
The pinions (a o) must have deep cogs to enable 
them to take deep hold of each other, when the 
rollers are set only half an inch ilistant to grind 
fine, and without the cogs being liable to slip 
when the centres are sejiarated so far as to leave 
a space of one inch or one inch and a quarter 
between the rollers, for the passage of the large 
bones the first time. The rollers will act most 
eifcctually, if the tlifferent wheels arc fixed upon their axles in such a position tliat 
the teeth will not correspond or form lines parallel to the axes, and then no piece of 
bone can escape without being broken by some of the teeth. Tlic bones which have 
passed through the rollers slide down an inclined board, and collect at tlic bottom in a 





large heap. When all the stock of bones are thus coarsely broken, a labourer takes them 
up in a shovel and tlirows them again to tlie hopper to be ground a second time. (Supp. 
to Encyc. Brit. Art. Agr.) In a modification of this machine to 1ms impelled by horse 
power, manufactured by Weir of London (fg. 265.), the bones, after passing through 
the rollers, are conducted by the hopper (o) into a revolving screen (5), which is driven 
by a bevel wheel (c) working into a pinion on the screen shaft (d, e). 

2555. The oil-cake bruiser is composed of two rollers ground and toothed like the 
rollers of the bone-mill, but it is on a smaller scale so as to be worked by one 
man. The object is to bruise the oil-cake to a dust or powder. Below the rollers 
is a acreen for separating the grosser pieces which are set apart for feeding cattle, and 
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the finer material or dust is reserved for sheep or fur manure. Price in Ijoudou from 
8 to 11 guineas. 

2556. A ^one-breakin" machine impelled by steam may be constructed of two fluted 
rollers, placed side by side, about an inch apart, and turning diflerent ways. The stones 
are pu|i^nto a kind of hopper above, and pushed down witli a rake, ailbrding a regular 
supply to the roller. It is worked by Ane of Kay and lloutledge’s rotatory engines, of 
one-horse power, and will completely break a ton of luird pebbles in about six or eight 
minutes. {Newton’s Journal, vol. vi. p. 152.) 

25.57. The root-breaker or bruiser ( Jig. 266.) is composed of two widely fluted rollers, 
placed under a hopper, turned by two men. It is used for breaking or bruising 
potatoes, turnips, carrots, or other raw roots, into small or moderate sixed pieces, 
before giving them to cattle or horses. The same implement may be set so close by 
means of two screws, as to serve for a whin-bruiser, or for breaking beans or corn of 
any kind. 



2558. The com-bruising machine [Jig. 267.) is contrived for the purpose of bruising 
or kibbling different sorts of grain, pulse, &c. as well as grinding malt. It is a ^mple 
implement, constructed with two iron rollers of different (liaineters, turned true on their 
axles or spindles, each roller having a cog or tooth wheel. A roller with grooves is 
fixed under the hopper, to receive the grain from the hopper, and lay it on the two rollers. 
To one of the rollers is fixed a fly-wheel. The machine is made to l>e worked by hand, 
or any other power. The upper wood frame is made to slide, and is regulated by a 
screw, according to the size of the grain, and will bruise it more or less as may be 
required. 

2559. The potato Jlour-viill (Jig- 268.) 
consists of a cylinder (n) covered with tin¬ 
plates pierced with holes, so as to leave 
a rough surface, in tlie same manner as the 
graters used for nutmegs, &c., but the holes 
in this are larger. This cylinder is situate 
beneath a hopper (b), into which the potatoes 
are thrown, and thence admitted into a kind 
of trough (c), when they are forced against 
the cylinder, which, as it revolves, grinds the 
potatoes to a pulp. Motion is given to' the 
machine by a handle fixed upon the end of 
the axis of the grating cylinder (o), and on 
the opposite extremity of tliis axis is a fly¬ 
wheel (d) to regulate and equalise the 
movement. The potatoes, when put into 
the hopper, press by their weight upon the 
top of the cylinder, and, as it revolves, they 
are in part grated away. On one side of the lower part of the hopper is an opening, 
closed or opened more or less, at* pleasure, by a slider (e) ; and the degree of opening 
which this has, regulates the passage of the potatoes from the hopper into tlie trough (c). 
This is as wide as the length of the cylinder, and has a concave board (J) fitted into, it. 
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v^hich slides backwards and forwards by the action of levers (g), fixed to an axis extended 
across the frame of the machine: a lever (/t) is fixed upon this axis, causing^ a weight 
which acts upon the board by means of the levers, to force or press forward the 
potatoes contained in the trough 
(c] against Uie cylinder, and com¬ 
plete the grating of them into a 
pulp. The tin-plate covering the 
cylinder is of course pierced from 
the inside outwards, and the bur 
or rough edge, left round each 
bole, forms an excellent rasping 
surface. 

2560. The ckaff'-culler is used 
for cutting hay or straw into frag¬ 
ments not larger than chalf, to 
facilitate its consumption by cattle. 

There are numerous forms; one 
of the best is that of Weir (Jig. 

269.), which is so formed, that in 
case of its being accidentally 
broken, it may be repaired by any 
common meciianic. The pressure 
of the straw is also capable of being regulated with great facility. 

2561. I'he hay-binding machine is an invention by Beck way for wcigliing and binding 
straw or hay. (Jig. 272.) It is a very ingenious apparatus, and may be useful to retail 

farmers in tlie ncighbuurlioud of 
large towns. The apparatus, 
with every implement necessary 
to be used in cutting, weighing, 
and binding, may be packed 
together so as to form a wlieel- 
barrow. (Jig. 270.) When un¬ 
packed (Jig. 272.), tiie wheel is 
taken out, and tlie bottom of the 
barrow (n) turned upside down 
upon tije ground as a platfoim. 
(_fig. 271.) The standard (b], 
is then set up in the sockets of the underside of the barrow. The frame (c) is then 
unfolded, and the axis of the steelyard or scaicbeam (d), placed upon the staadaxd as a 
fulcrum, supporting the frame (c) at the 
short end, and at the long end the coun¬ 
terpoising weight is suspended by a 
chain, and adjusted to the graduations 
upon the steelyard agreeably to the quan¬ 
tity of hay to be weighed. The bed of 
the frame (c) is then fastened down to 
the platform by means of the lever which held the wheel in the barrow. Two haybands 
are then placed between the hooks (e e), and extended along the bed of the frame (c). 

The truss of hay is then laid upon the bed 
of the frame (c), as shown by dotted lines, 
and the lever or latch underneath withdrawn, 
so as to allow the scalc-bcam to oscillate. 
The proper quantity or weight of hay being 
adjusted, the truss is bound round witli tlie 
haybands, which were placed under it. 
This truss being removed, the same process 
is followed in weighing and binding every 
other t, iss, which is done without the 
smallest delay or inconvenience; when the 
whole quantity required is bound up, the 
apparatus is dismounted and packed toge¬ 
ther ill five minutes, as Jig. 270. The re¬ 
spective implements, such as the knife, fork, 
pin, and every part of the machine, fitting 
together upon the barrow so as to secure 
the whole, arc bound round by the chain and 
weight, and tightly packed conveyance. (Newton'e Journal, vol. i. p. 136.) 
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2562. The rope-tuiiaing machine 273.), is a small 
wheel, the prolonged axle or spindle of which terminates in a 
hook, on which tlie rope is commenced. It is commonly 
itxed to B portable stand; but is sometimes attached to u 
threshing-machine. It is used for twis^ng ropes of straw, hay, 
or rushes, for tying on the thatch of ricks, and other .similar 
purposes. It is also used to form very tinck ropes for forming 
straw drains. 

2563. The draught-machine, or dynamometer, is a contri¬ 
vance invented for the purpose of ascertaining the (itTce or 
power of draught, in drawing ploughs, See. Finlayson's ( fig, 
274.) is reckoned one of the best varieties for agricultural 





purposes. 

25t>4. More'a draught-machine is a sji.ing coiled witliin a cylindrical case, having a 
dial-plate marked with numbers like that of a clock, and so contrived that a hand moves 
274 9 with the motion of the spring, and points to the numbers in proportion as 

T the force is exerted: for instance, n hen the draught equals one cwt. over 

a pulley, the hand points to figure 1 ; when the draught is equal to two 
\ cwt. it points to figure 2, and so on. Till tliis very useful machine was 
f . ——-4 invented, it was exceedingly difficult to comi)arc the draught of diflTerent 
V ploughs, as there was no rule to judge by, but the exertions of the horses 

as apparent to the eye; a very undecisive mode of ascertaining their force. 
X 2.56.7. Jirabi/'s di aught-machinc fyig. 275.), consists of tvio strong steel 

plates, joined at the ends, and forming a spheroidal opening between them. 
In using it, one end (o) is lioukcd on the muxzlc of the plough or other implement, 

and to the other (b) the _ 

^ a di aught trees are at- .^-^Trr 

J tached. An indicator 'r 

(c) points out the power A 
275 / applied, in cvvts. It is 

/ \ machine and Finlay- ^ 

son’s act on the same // i -:Wj ||||||||m HSIh m 

principle, and that the 
latter, being more simple in the construction, must 
1m- a more accurate indicator, and less liable to go 

2566. The weighing-cage (Jig. 276.) is a contri- 276 

vance made in the form of a sort of open box or cage, by v\hich any small animal, 
as a pig, sheep, calf, &c. may be veiy easily and expeditiously weighed, and with 
sufficient accuracy for tJic fanner’s purpose. It is constructed on the principle of tlie 
coinmun steelyard, witli a .stiong wooden frame and steel centres, in wliich the pisots of 
the lever arc hung; and upon the short side of the lever is suspended a coop, surrounded 
by strung network, in which the animal intended to be weighed is placed. Tlic point 

of suspension is connected with the coop 
by means of two curved iron rods, w hich 
at the same time form the liead of it; a 
common scale being hung on the longer 
side of the lever. 

2567. 'The cattle - nrighing machine 
is a contrivance of the steelyard kind, 
for the purpose of weighing cattle and 
other animals alive. A machine of this 
sort is of importance in the grazing and 

fattening .systems, j. —^ . 

where they arc 
"Vearried to any con- 
=siderable extent, ^— 

- in ascertaining the y_ ~ 

__ progress made by flj 

the animals, and sliowing how they pay for the use of any par- 

ticular kind of food, or what power it has in promoting the fattening 2 ^^ 

process. Weir’s variety {Jig. is by far the simplest and most ^ 
economical of these maclrii'cs. ^ iTn] 

2568. Theweighing-machinefarsacks{Jig.Tl9.)\sa.C(m\ei\\eut Uy 

piece of barn-furniture on the steelyard principle, end so com- M 
won as to require no description. ^^aeHeSsf 
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2569. A potato-weighing machine 279.), of a very coini)lcte description, has 
sen invented by Mr. John Smith, of Edinburgh, and is figured in the Htghiuna 


Society's Transactions, vol. vii. pi. iii. It 
is on the principle of the steelyard, and 
chiefly intended for weighing grain, flour, 
potatoes, or any other cotninoclity usually 
put into a bag for carriage or keep. Tlie 
machine is portable, of easy use, and not 
liable to go out of order. 

2570. Rvthven's farmer's steelyard 
280.) is well adapted for weighing and 
readily discharging bulky commodities. It 
consists of a lunger and shorter beam, with 
a moveable weight, to be shifted along the 
former, and a scale suspended to the latter. 
The longer arm, from its extremity, being 
confined within a limited range, obviates 
the inconvenience of jerks and long vibra¬ 
tions, while an index upon it points out the 
required weight, by a counterpoise being 
slid backwards and forwards, till the point 
has been found when it acts as an equiv.a- 



Icnt. By turning a keeper fixed to the scale, one end of it is r pened, turning on 



a cylindrical hinge at the top, and the con¬ 
tents speedily discharged. Tliesc balances 
may be made of any size required, either 
to suit the purposes of the farm, or tlie 
household. Their simplicity secures them 
equally against expense of manufacture, 
and the risk of going wroi’g when in use. 
One weight only is requiicd, tlic value 
of which, as a coiinteiiioisc, dejiends on its 
distance from the centre of motion ; and it 


is so confined upon the long arm, that, though it has a perfectly free motion mcr 
all its length, it cannot csc.ipc at either extremity, and conse<|uently c.in never he 
lost, which is a great recommendation to the instrument. The simple manner in which 


one of the ends of the tin-plate scale opens up round a wire liiiige is also very ingenious, 
and no less calculated to render the steelyard useful when weighing Hour, grain, seeds, 
and such commodities. (JJigh. S. Tratis.) 


2571. The iurnip-slicer is of different forms; the old m.achine works by hand, like a 
straw-cutter of the original construction ; but a better one coiisislsof a hopper and knives, 
fixed upon a fly wheel, (fg. 281.) The turnips press 
against the knife by their own weight, and a man turning 
the wheel will cut a bushel in a minute. Gardener’s 
turnip-sliccr is a highly improved form of this machine. 

2572. The lurniji-clwj’per (fis. 282.) is perhaps a more 
Useful implement than the turnip-sliccr. It is first made 
like the common nine-inch g.ardcn hoe, forming an oblong 
square, wdth an eye to receive tlie handle, and from the 
centre of the first hoe, another hoe crosses it at riglit 
angles. On the reverse is a tvvo-pronged fork, for the 
purpose of pulling up the turnips. The turnip being 
pulled out of the ground by the prongs, or the angles 
of the hoe, is immedi itcly struck with it ahout the 
centre, which divides it into four; and if these four 
pieces are not small enough, the stroke is repeated upon 
each of the pieces until they arc sufiiciently reduced. 

The two stoutish prongs on the hack or revcise pan of 

the hoe, procewling from the neck of the eye, besid^ their use iii pulling up the turnips 

with expedition, increase the weight of 
the hoe, which is in its favour, by 
lessening the force necessary to split 
the roots. 

257.8. Of hand-drilling and dilbling 
machines, and especially of the former, 
there are a great many kinds, of various 
degrees of merit. The sort to be re- 
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t‘otnmended in any particular ease will depend on the texture of tlie soil; one wliit h 
would answer w 11 in a soft soil or sand might not succcihI in a stony or loamy soil, 
As the ^tshions of drills arc continually changing, we advise intending purchasers to 
describe their soil and kind of culture, os whether raised or flat drilling, 0 :c., to a 
respectable iinplemcnt-makcr, and try^the kind he recommends. In the mean time we 
submit a few of the esbiblished forms. 

2.574. The bean or potato dibbling 
machine (Jig. 283.) consists of a single 
wheel, set with dibber points, whicli^ 
may be placed wider or closer at 
pleasure. It is pushed along by one 
man, and succeeds on friable soils, but 
cannot be depended on when the sur¬ 
face is rough or tenacious. Potato sets 
to be planted after this machine should 
be cut with the improved scoop{2494.). 

2575. The common hand driU-barrow {fig. 284.) consists of a frame and wheel 

somewhat similar to that of a common 
barrow, with a hopper attached to con¬ 
tain the seed. It is used for the pur¬ 
pose of sowing horse-beans, turnips, and 
similar seeds, upon small ridges. In 
using it, the labourer for tbc most pai t 
wheels it before him, tbc seed being 
afterwards covered by means of a sligJit 
harrow, or sometimes by u sliallow 
furrow. 

2.075. The broadcast hand-dnll ( fig. 285.) is chiefly used for sowing clover or other 
small seeds, with or without grass seeds. The operation, Jiowever, is much more fre¬ 





quently performed by hand. Broadcast sowing by machinery drawn by horses or cattle, 
hofltever, may be atlvant.agcously .adopted on faims of the laigc.st size, and where tbc 
soil is uniform in surface, in moisture, and in richness. 

2577. Coggins's dibblmg-viachine {Jig. 286.) was invented in 1827. and appears very 
ingeniously contrived, llie Me¬ 
chanism is to be worked by the foot 
of tlic operator. The macliiuc runs 
on wheels, and there are two conical 



dibbling irons, one larger than the 
other. These arc ranged in a line 
witli the delivering funnel of the 
dnl], and at siicli distances apart ns 
may be considered projrcr for dis- 
chiu-ging the seeds. A lioi)i)er (a) 
contains the seed, and sucli earthy 
miitorials as hone dust, or other 
in.anure in powder, as may be found 
necessary to deposit with the seed. 
There is a funnel (5) through which 
the seeds and manure arc passed j 
and the coitlcal dibbling iron (c) is 
worked by a handle (d). This dib¬ 
bling iron and its liandic are d)n- 
nected by two levers, of which tlic 
lower (c) hangs to the axle of the 



principal running wheel, end has at its front extremity a small cone (/), intended os a 
There is an upper lever (g) which works the axle (A) of the cylinder, vvithiu 
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the hopper which delivers the seed. The foot of tlie operator is strapped to the lever, 
and by its pressure forces the dibbling iron into the ground. The inventor says that two 
machines may be used at the same time by the same man, one foot being strapped to 
each. (^Newton's Journal, vol. ii. new series, p. 89.) 

2578. The turnip bfirrow~driU sows a single row^at a time; but is of difhcult manage* 
ment on the tops of ridges: for 
this purpose, it is desirable to 
have two wheels, one to go on 
each side of the ridge. An im¬ 
proved variety of this in.achine 
{Jig- 287.) has a barrel of water 
(^a) attached, which, by means 
of a tube, is dropped among the 
seed in the tract made by the 
coulter. This very useful appendage may be added to any drill-machine, whether 
worked by manual or animal labour. 

2579. The hand turnip-ialler 288.) is used for rolling raised drills or ridges 

previously to and after sowing turnip-seed by a IiJind- 
drill. The use of such a ro!hr leaves the ridges in 
a much better form for receiving the seed than a com¬ 
mon cylindric.al roller; and after the sttd is sown, 
when this roller is again used, the surface e. left in 
the fittest state for retaining moistuic, and for coin- 
inenciiig the hoeing and thinning operations. 

2580. Do.rat's machin/e for assisting human power 
{fig. 289.) consists in a certain arrangement of levers 
and pulleys, by means of which the weight as well as 
muscular strength of the labourer is intended to be 
brought into action, and hence to render his necessary 
exertions less laborious and fatiguing. Supposing tho 
app.-iratus as ajjplied to a pump ; then (a) and (A) will 
rejjicsent two 
levers, their ful- 

criims or pivots being in the standard (c c). 

Fhesc levers are connected together by a cord or 
-•hiiin ((id) p.assing over a pulley (c). To the 
lever (a) the cord (f) is attached, which is also 
connected to the upper lever (g); this upper lever 
moving upon a fulcrum in the standard (c), works 
the pump rod (A). In order to put this apjiaratus 
in action, a man is to be seated on a transverse bar 
or rail (i), shown b)' dots near the end of the lever 
(a). The feet of tliis man are to rest upon the bottom lever (A), .and by his alternately 
sitting upon the lever (a), and standing upon the lever (A), they are l)y tlie chain or cord (d) 
brought into the situation shown by the dotted lines; and lienee the lever (g) is raised and 
lowered for tlie purpose of working tho pump. A weiglit is placed upon the lever (a), and 
made to slide, fur the purpose of rc'gulating the machinery and balancing the weight of 
the water or other matter raised. IJy these means it is evident, that a man can exert a 
greater power, in proportion to the fatigue occasioned, thair would be eflectod Iry the 
usual methods, suclr as tirrning a wiirch or moving a lever with the arms, &c. (AVu'ton's 
Journal, vol. iii. p. 77.) 





2581. Other machines fur particular dc/yartments, will be notreed in their proper places 
- 290 

be w.sntcd which 
are not peculiar 
to agiiculiiire, 
such as rat-traps / 

(fgs. 290. and y/ 

291.), mouse and / 

mole-traps (Jig. 292.), a fowling pieced-__ 

for shooting birds, scares fur deterring 




birds, and similar contrivances. 

2582. The grindstone (Jig- 29.8.) is a 
hand-machine that cannot be dispensed 
with in a farmery. The most improved 
sort has a east-iron frame, which any 
person wishing to grind an instrument on may 



for himself, by operating with his foot 
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on a treadle (a). This frame can be adjusted to a small or a large grindstone, 
or idtcred as the stone wears out, by 
the construction of the support for the 
gudgeon (b) ; a loose shield of sheet* 
iron (c) is used to protect the operator 
from the water thrown off by the 
wheel when in motion. {Gard. Mag. 
vol. V.) 

‘■258S. The essential hand-machines 
are the ladder, wheel and hand-barrows, 
winnowing machine, chall-cuttcr, and 
turnip barrow-drill. 


Chap. II. 

Of yfgric7tftural Implements and Machines draivn hy Beasts of Labour. 

12584. The fkindamenlal implements of agriculture arc the plough, the harrow, and the 
cart: these are common to every country in the slightest degree civilised ; sufficiently 
rude in construction in most countries, and only very lately brought to a high degree of 
perfection in Britain. Dr. Anderson (Jlccrcations in ^gricullti'-e, Sic.), writing in 1802, 
observes, “ that there are no sorts of implements that admit of greater improvement than 
those of husbandry, on the prijiciple of diminishing weight without in any degree abating 
their strength." Since that very recent period, great improvements have taken place in 
almost every agricultural implement, from the plough to the threshing-machine ; and 
though these have not yet found their way into general use, espccisdly in England, they 
may be procured at the jniblio manufactories of the capitals of the three kingdoms with 
no trouble. It is incredible what beiicfits would result to agriculture if proper ploughs 
and threshing-machines were generally adopted; and if the scuiHer or cultivator, of which 
Wilkie’s seems to be the most improved form, were applied in suitable soils, and under 
proper circumstances; not to mention.jWe aiji^wo ^orse carts, improved harrows, and 
the best winnowing machines. But the ignorance and antipathy to innovation of the 
majority of farmers in almost every country, the backwardness of labourers to learn new 
practices, and the expense of the miplcments, arc drawbacks which necessarily require 
time to overcome. It may also be observed, tliat, in the progress of improvement, many 
innovations whiclt have been made liavc turned out of no account, or even worse than 
useless; and this being observed by the sagacious countryman confirms him in his routed 
aversion from novelty and change. — In our selection, we sliall pass over a great variety 
of forms, the knovvledge of which we consider of no use, unless it were to guard against 
them, and shall cliictty confine ourselves to such as are in use at the present time by the 
best farmers of the best cultivated districts. These we shall arrange as tillage imple¬ 
ments, sowing and phanting implements, reaping macliines, threshing machines, and 
machines of deportation. 

Sect. I. Tillage Implements and Machmes. 

2.585. The tillage implements of agriculture comprise ploughs with and without wheels, 
and pronged implements of various descriptions, as grubbers, cultivators, harrow's, 
rollers, &c. We shall take them in the order of swing ploughs, wheel ploughs, pronged 
implements, harrows, rollers, &c. 

Subsect. 1. Swing Ploughs, or such as are constructed without Wheels. 

2586. The plough, being the fundamental implement of agriculture, is common to all 
ages and countries, and its primitive form is almost every where the same. The forms 
used by tlie Greeks and Romans (see Part I. Book I. Chap. 1 and 2.) seem to have 
spread over Europe, and undergone no cliange till probably about the 16th century, 
when they began to be improved by the Dutch and Flemish. In the 17th century the 
plough underwent further improvement in England; and it was greatly improved in that 
following, in Scotland. There are now a great variety of excellent forms, the best of 
which, for general purposes, is universally allowed to be what is called in England 
the Scotch plough, and in Scotland the improved Scotch plough. In speaking of the 
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implement we sitall adopt the latter term, because the unimproved Scotch fdm^h differs 
little from some old forms of the iinpleraciit common to Europe from the time of the 
Romans. As the ojieratioa of plougliiiig, like many other operations in practical 
husbandry, must often vary in the manner of its being performed, it is evident that no 
one particular sort of plouglt can be superior to all others, in every season, and under 
every variety of soil or inclination of surface. The Scotch plough, however, and the 
variations of wliich it is susceptible, render it by far tlie most universal tillage imple¬ 
ment hitherto invented or used. 

2587. Ploughs arc of two kinds: those fitted up with wheels, and callctl wheel ploughs ; 
and tliose without wheels, called swing ploughs. Tiie latter are the lightest of draught, but 
require an experienced and attentive ploughman to use them; the former work with greater 
steadiness, and rc<piire much less skill in tlic manager: some sorts, indeed, do not require 
holding at all, excepting .it entering in, and turning on and off the work at the ends of 
the ridges. On the whole, taking ploughmen as they arc, and ploughs as they are gene¬ 
rally constructed, it will be found, that a district ploughed with wheel ploughs will show 
greater neatness of work than one ploughed with swing ploughs: but, on the other hand, 
t;ikiug a district where the improved form of swing ploughs is generally adopted, the 
ploughmen will be found superior workmen, and the work performed in a better manner, 
.and with less expense of labour, than in the case of wheel ploughs. Northumberland In 
this respect in.iy he compared with Warwickshire. 

2588. In the construction of ploughs, whatever be the sort used, there are a few gene¬ 
ral principles tliat ought invariably to be attended to ; such as the giving th-- throat and 
breast, or that part which enters, perforates, and breaks up the ground, that sort of long, 
nairow', clean, t.'ipering, sharpened form tli.at alfords the least resistance in p.issing 
through the land ; and to the mould-board, that kind of hollow cd-out and twisted form, 
which not only tends to lessen fiiction, but also to contribute greatly to the perfect turn¬ 
ing over of the furrow-slice. The beam and muzzle should likewise be so contrived, .as 
that the moving power, or team, m;iy be attached in the most .'idvant.agcous line of draught. 
This is p,-xrticularly necessary whcic a number of animals are employed together, in order 
that the draught of the whole may coincide. 

2589. 2'he construction erf an improved Scotch swing ]<lough is thus given mathemati¬ 
cally by Bailey of C’lnllinghain, in his Essap on the Cunsii ii<lion of the Plough on Ma¬ 
thematical Pnnnples, 1795. It had been pre^iously aimed at by Small of Berwicksliire, 
and subsequently by Vcteli of Inehboiniey, near Jedburgh, {Highland Soc. Trans, vol. iv. 
p. 213.), and more lecently and completely in the QuarUrlp .Tournal of Agriculture for 
February, 1.829. Whoever wishes thoroughly to understand the eonsti uction of the 
plough, and the principles of its operation, aie recommended to the l.-ist-mentioiied very 
excellent paper, which is too long to bo given here, .uid which would lose half its value 
by being abridged. 

2590. hand, when properly ploughed, Bailey observes, must be removed from a hori¬ 
zontal position, and twisted over to a certain angle, so th:it it may be left in th.at inclining 
state, one furrow leaning upon anotlier, till the whole field he conqiletely ploughed. Tlie 
depth and width of the furrows which is most approved of by farmers, and commonly to 
be met with in the best-ploughed fields, are in the proportion of two to tluee; or, if the 
furrow be two deep, it must be tliiee wide, and left at an angle of 45 to 46 degrees. 

2591. Various forms have been given to the different parts of the plough, by ingenious 
persons, according to their diflerent fancies, in order to diminish tlie weight of the 
draught, and to turn o\ cr the furrow, and leave it in its proper position, without tearing 
or breaking it. 

2592. To have the line <f draught at right angles to the horses’ shoulders is of great 
importance in the formation of a plough; a circumstance of which tlie greatest part of 
the plough-makers arc totally ignorant, although it is well known to every one that has 
the least knowledge of mechanics. If wc take the angle that the horses’ shoulders 
make with a perpendicular from the horizon, and continue another line at right angles 
to it, or parallel to the draught chain; tlie length of this line from tlie horse’s shoulders 
to where it meets or crosses the coulter, at half the depth of the furrow, will be thirteen 
feet tw'o inches for ordinary sized horses. 

259J. Length of beam. If tlie plough be propcriy made, the line of draught should 
p.ass through the middle hole of the plough hridlc at the point of the beam. Tins 
requires tlie beam to bo seven feet long, to give it a proper height at the bridle. 

2594. Iscft side plane. That part of the jilough next tlie solid land should be made 
a perfect plane, and, run parallel to the line of draught; whereas some of tlie common 
ploughs are completely twisted in that part, and deviate more tlian two inches from the 
line of- draught; tliis throws the plough to the left, ifnd causes the hinder part of the 
mould-board to prevs haul against the furrow, and crush and break it, besides increasing 
the labour of the cattle. 

2,SO:', 'ihc pout ion of the louller innst not deviate much from an angle of 45 degrees: 
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fur, if wc make it more oblique, it causes the plough to choke up with stubble and 
grass roots, by throwing them up against the beam; and, if less oblique, it is apt to drive 
the stones or other obstacles before it, and make it heavier to draw, 

2.596‘. The mould-board, for all free soils, and for working fallows, is generally most 
effective when it has a considerable concavity; but for breaking up clover leys, pasture, 
or any linn surface, and also for claj^y soils, it is found to clean itself better and make 
neater work when it approaches nearer to a plane, and in very stiff’clays, is fonned with 
a concave sin face. The lower edge of the inoidd-board, on the most improved forms, 
is ill a separate piece, which, when it wears, can be taken off'and renewed. The tech¬ 
nical name of this slip of iron is the iveai ing piece. 

2.597. The maleii^s with which ploughs arb constructed is, generally, wood for the 
beam and handles, cast-iron for the head, side-jilates, mould-board, and sole, and wrought 
iron for the share, coulter, and muzzle. But of late years, in consequence of tlie dear¬ 
ness of tiuibcr, and tlie cheapness of iro) , tliey have been constructed wholly of the latter 
material, and with considerable advantage in point of strength and durability, and some 
also ill point of convenience. Among the conveniences may be mentioned, the facility 
which they afford of bending the left handle to the right of the straight line (see 
Jig. 293. a), fiist introducedby IVJr. Wilkie of Uddingston, (who, if not the iinentor, may 
certainly be considered the greatest improver of iion [doughs,) by whicli means the 
[doughman is permitted (o walk with case in the bottom of the furrow. The stilts or 
handles may also he joined to the body of the plough, in such a way as to admit of 
t.'ikiiig off’ and packing for a foreign country, or raising or lowering the points of tlie 
handles according to the size of the ploughman, as in Weatherlcy’s plough. 

2.599. Of swiug ploughs, by far the best is the imiilemeiit known in Jsiigland ns the 
Scotch plough. It is almost the only jilough used in Scotland, and throughout a con¬ 
siderable part of England; it is diawii with less power th.m wlieel ploughs, at least, 
tJiose (tf the old construction, the friction not being so great; and it probably admits of 
greater \ari.ilions in regard to the lireadth and depth of the fiurow-slicc. It is usually 
dr.iw’ii by two horses abreast in common tillage; but for plgiighing between the rows 
of the drill culture, a smaller one diawn by oneliorseis commonly employed. A plough 
of the swing kiiiil, li.iving a mould-board on each side, is also used both in forming 
narrow liciges Ibr turnips and [lotatoes, and in laying tip the earth to the roots of tlie 
))1ants, after the intervals have been cleaned and pulierised by tlie horse and hand-hoc. 
'I’liis [ihiii^d* is sometimes made in sneli a manner, that the mould-board maybe shilled 
from one side to the other w'hen woiking on hilly grounds; by whicli means the fur¬ 
rows are all laid in the same direction. Tliis will be found described as the tum-wrest 
[dough. 

2.599. Swing jilough.s, .similnr to the Scotch plough, have been long known in England. 
In Blythe’s Tniprovcr Improved (edit. 16.52), we have engraiings of several plouglis; 
and what he calls the “ [ilain plough” does not seem to tlilf'er inui'h in its principal 
parts fioin the one now in use. Amos, in an Essay on ylgricidtural Machines, .says, tJiat 
a [ler-on named Limmiis (whom he is mistaken in calling .a Scotchman, sec Maxwell’s 
Practical ITusbamlman, [). 191.) “ first attempted its construction u[)Oii mathematical 
pjinciples, which he le.'irned in tlolland; but having obtained a patent for the making 
and vending of this [dough, lie withheld the knowledge of these piincijdcs from tlie public. 
However, one I’ashlej', idongh-wiight to Sir Charles Tinner of Kirkleathem, having a 
knowledge of those principles, constiiieled upon them a vast number of [doughs. After¬ 
wards liis .son establisheil a inaiiuf.ictoiy for tiic making of them at liotherliam. Hciicc 
they obtiuneil the name of the liotheihnm plough; but in Scotland they were calleil the 
Dutch or patent [iloiigh.” “ At lengtli the Americana, having obtained a knowledge 
of those princi]des, either from Britain or Holland, rlaiined tlie piiority of the invention ; 
in consei[iieiu‘e of which, I’icsidcnt JcH’erson, of the United States, presented tlie prin¬ 
ciples for the construction of a n'ould-board, fiist to the Institute of France, and next to 
the IJoaidof Agriculture in England, as a wonderful discovery in mathematics.” (Corn- 
run nicaf ions to the Hoard of y/gncuUure, vol. vi. p. 437.) vlecordiiig to another writer, 
tlie Rotherham plough was fiist eonsinieted in Yorkshire, in 1720, .iboiit ten years before 
laiinmis’s iinpioveinenls. (Survey of the ITest Hiding of Yorkshire. Sup. Eiicyc. lint. 
ait. Agr.) We have si’cn it stated soniewheie, that one of the first V'aliiable alterations 
on the swing [iloiigh, of the vaiiety formerly used in Scotland, was made by Lady Stewart 
of Cloodtiees, near Edinburgh, grandmother to tlio Earl of Biiehari. She invented what 
is called the Rutherglen [ilougli, at one time much used in the west of Scotland. 

2600. The Scotch plough was little known in Scotlatul till about tlie year 1764, 
when Small’s method of constructing it began to excite attention. (Stnall's Treatise on 
Plovghs and Wheel Carriages, 17t?4; and Lord Eiiimes's Gentleman Farmer). This inge¬ 
nious mechanic formed the mould-board upon distinct and intelligible principles, and 
iifieiwaids made it of cast-iron. His appendage of a chain has been since laid aside. 

It has been disputed, whether he took tlie Rotherham, or the old Scotch [dough, for the 
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buis of his improvements. The swing plough has been since varied a little, in some 
parte of Scotland, from Small’s form, for the purpose of adapting it more completely to 
particular situations and circumstances. Since ISIO, tliis plough has been very generally 
made entirely of iron. In Northumberland the mould-board is made less concave than 
in Berwickshire, and in Berwickshire it is even less concave than in Small’s plough. Dif¬ 
ferent degrees of concavity in the mould-board sftit diifercnt soils: soft and sandy soil 
r^uires most, and a loamy or clayey soil least, concavity. The following are the prin¬ 
cipal varieties of tlie improved Scotch plough at present in use in the most improved 
districts of the north, and among scientific farmers in all countries. 

2601. SmaWs plough. The mould-board is more concave than in most other varieties, 
and this may be considered its characteristic as compared with these varieties. It is 
sometimes drawn by a chain proceeding from the muzzle to the head, in order to lessen 
the strain on the draught-beam, and in tliat case it is called Small’s chain plough. 
It is commonly made of wood and iron {Jig. 294. a, as seen from the right side, b 
from above), but also entirely of iron. 

294 


2602. The Northumberland plough, and the lierwickshire jdnugh, arc very nearly the 
same implement; diflering from Small’s plough in having the mould-board less concave. 

2603. Wilkie's swing 
jilough, the best iron 
swing plough in Scot¬ 
land, (Jig. 295. a, as 
seen from above, b the 
left side) is formed en¬ 
tirely of iron except the 
points of the handles. 

Its characteristic, in 
point of form, is a 
longer mould-board 
with a greater twist in 
it, the object of which 
is, to reverse the fur¬ 
row more completely 
in light or highly pul¬ 
verised sods. 

2604. Finlapsons iron ploughs {figs. 296 to 299.) are, as he informs us {liritish 
Farmer, p. 9.), constructed in imitation of those of Wilkie, but with improvements and 
modifications adapted for particular circumstances. 

2605. The heath or self-cleaning plough, or rid plough, {figs. 206,‘297.), is formed .witli 
the beam so curved vertically (296.), or divided and curved horizontally (fig, 297.), 



as to leave no resting place 4pr stubble, heatli, or other vegetable matter, at the top of 
the coulter, where in rough grounds, with ploughs of the ordinary construction, k sets 
entangled and stops the work. * • ,»* 

2606. Finluyson's Kentish skeleton self-cleaning plough , g. 298.) is intended as a suli- 
-.tjtute for the common Kentish tum-wrest plougli. " i,c soil, in great part of Kent 
is of 11 peculiarly adhcsiie c lay. When this soil is between the wet and dry, it adheres’ 












Boo* IV. 


SWING PLOUGHS. 


393 


to the body of the plough like glue, by which the draught is increased probably double 
or treble.” By sul»tituting three or four iron rods for the mould-board, the soil is pre¬ 



vented from adhering, wliilc the operation of ploughing is at tlie same time performed 
in an equally perfect manner with two horses as with four. Tliis is accounted for “ by 
the whole surface of this piuugli not being more than one third or one fourth tile surface 
of otiier plouglis.” In like manner, when it is necessary to dig or trench very strong 
clayey soil between the wet and the dry, the operation is performed with much greater 



ease by a two-pronged fork. It is important to agriculturists to know the opinion and 
experience of a man of so much science and extensive practice as the late Mr. Finlayson, 
who..says, “ from my own experience I have no hesitation in saying that the most adhe¬ 
sive land may, with ease, lie ploughed by the skeleton plough, and one pair of good 
horses.” (^Briluh I'armer, p. 16.1.) 

2607. FitUayson’s line plough [Jig- 299.) is characterised by a rod (a), which proceeds 



from the sheath of the plough to the muzzle, which is put on when the plough is drawn 
by horses in a line — .a very disadvantageous maimer, but yet common in many parts of 
I'higland. 
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2608. The SotnervUle swing phrugh is known by its moultl-board, a part of which 
is rendered moveable by hinges; the advantage of tliis is, that the furrow can bo laid 
more or less flat at ])leasure. “ Mould-boards,” Lord Somerville observes, “formed to 
lay furrows in Icy, so as to give the most soil to hsurows, cannot l)c of that fonn best 
calculated to make good work in stirring earths ^more especially the las^ which ought 
to be thrown up in small seams, as it were, that'tlic seed may be duly buried. It has 
hitherto held necessary to rip off the jjlate for tlus purpose, and tlrivc in wedges, by 
which the moiild-platc must be injured. From the trouble attending this operation, it 
has generally been omitted, and the land, of course, imperfectly worked. But this 
inconvenience may be remedied, and the mould-board be a<ljusted with great facility 
and expedition, by the following means:—When the mould-board is formed, and its 
plate fitted as usual, let the hind part be cut oft; and again connected with the fixed part of 
mould-board by means of flat hinges, or of thin flexible plates of tempered steel, or of 
hard hammered iron, so as to admit of that part being set to have difleient inclinations 
with the fixed part of the mould-board • by means of a screw passing from the inside 
through the lower parts of the handle of the plough, ojiposite the back of tliis moveable 
piece, the screw m.ay be n’ade to keep it at any tleslred degree of inclin.ation, according 
to the n.-iture of the work to be performed.” — Tliis ])lough, however, has been but little 
used, and does not seem to meet the approbation of the best cultivators. 

‘JGOy. Tiirn-wruU swing ploughs are such as admit of removing the mould-board 
from one side to anoUier at tlie end of each fnriow, for tlie jmrpose oi throwing tlie 
earth removed alwajs to one side. Tiieir principal use is in ploughing acioss steep 
declivities, in order that the furrow slice may alw.iys be thrown down. Wherever it is 
practicable, however, it is best to plough obliquely up and down such declivities; because 
the other practice soon renders flic soil too rich and deep at bottom, and loo thin and 


poor at lop. 

2610. Gray's lurn-ivrest swing plough {jig- 300.) is one of the most scientific iinple- 
menls of the kind. I'lie —• 

beam, head, and sheath, must .jqq 

always be placed iu the di- 

rectionof a line passing along 

their middle; and the two — -—— 

handles must be placed equi- ^ ~ -i 

distant on c.icli side of tliat 


line. There are two mould¬ 


boards and two loulterv, and 

a mould-board is produced on cither side, at pleasure, by moving the lever («) between 
the plough handles fiom tlie one side to the other. The line of draught can be shifted 
with ei(ual ease and expedition, and at the same time one of the coulters laised up clear 
of the land, and placcfl along the side of the beam, whilst the other is put down, aiul 
placeiliii a proper position for cutting off the furrow'-slice from the fnriow ground. All 
tl.is is performed at once, witliont the ploughman's changing his position, by ine.ans of 
two levers (j, c, and d, a). W\> have .already noticed (2.'3!)7.) the inode iu wfiieh the 

double-moulding or carthing-up swing plougfi may be rendered a tiuu-wrest plough, of 
a less pel feet kind. 

2611. U’eatherkys momiUe still plough {Jig. 301.) is characterised by certain joints in 
tlie stilts (a a), whicli admit 

of raising or lowering the ' 

handles at pleasure, so as to ~ -_ s.,7 

suit the licight of the plough- ^ 

man. They also admit of « 

taking oft' the stilts for the *■ 

convenience of pailing. 

These joints are the invention of Wo.aflierley, a Northumbrian agriculturist in tlie 
service of I’rince I'isterliazy. The plough is maniifactincil by Weir of I.ondon, who 
commonly adds to it the improved diaiiglit tackle (A). 

2612. The ribbing plough is any of the .above iinple- ‘cuts on a smaller scale, to be used 
for the operation of ribbing, or laying leys or stubbles in small ridg<‘s. 

2613. JJuc/iCt's skim-coulter jdough {Jig. 302.) is said to be a valuable implement. 


X t* 





pniportioii of nourishment is supposed to hr 


though not much in use. By it the 
ground may be opened to any depth 
in separate horizontal portions of 
eai?h; and, as the weeds or grassy 
surface are turned down in the first 
operation, and covered by fresh earth 
or inoiihl from beneath, .a Larger 
jiiovidid for the crop, w'hile at the same 



Book IV. 


SWING PLOUGHS. 


395 


time it is rendered moi'e clean, and the inconvenience of tlie roots of the grasses or other 
plants wholly got rid of. It requires a strung team in tire heavier sorts of soils, but this 
is in some degree counterbalanced by the circumstance of one such ploughing being 
mostly sufficient for the crop. It is, says a late theorist, consequently evident that, con¬ 
sidering the number of ploughings generally given in the oKh'n.ary way of preparing 
lands for a crop of barley or turnips, and under the fallowing system for wlieat, and the 
labour and expense in the latter case, in raking, picking, and burning weeds, tlie advan- 
toges of tliis plough arc probably greater than is generally supposed It has also ad¬ 
vantages in another point of view, which is, that the soil is increased in depth, and the 
parts of it so loosened and broken down that the fibrous routs of tlie crops strike and 
extend themselves more rcatlily in it, and of course are better fed and supported. In thin 
and sandy soils it is more particularly useful, because it cuts off all wliich is on the surface, 
at the depth of an inch or an inch and a half, in order to its being laid in a state of decay, 
for a future crop; by which an increased deptli of soil is given to every subsequent course 
of crops, which often acts as a support, t»> keep up ninruires neiir the surface, as tlicir 
running throiigli such soils too quickly is a disadvantage. It is also capable of being 
made use of without a skim coulter as a common plough. 

2fil t. A ti tm-conltiT may bp adilol to .any other plough, and in.iy he useful in turning down green crops 
and long dung, as well .as in tieiieh ploughing Itilt in mott iiistaiiees it is tliought a preferahlc |)laii, 
where the soil is to lie stirred to an uiiiisii.il dc]ith, to make two eoniiiiori Bwiiig.ploiiglis follow t'aeh otiic'r 
in the s.aiiie track; the one hclore (aking a sliallow furrow, .iiid the other going deeper, and throwing up 
a new furrow upon the former. 

ii615. The tU)}Me share ])l(iu"h is disliiigiij!,hi.d by having one sh.are fixed directly over 
the otlier. It is made use of in some of the southern districts, with advantage, in iiutting 
in one crop innnediately after ploughing down another; as by it a narrow shallow furrow 
is removed frtiin tlie surface, and another from below placed upon it, to such depth as 
may be thought niost proper, — it being capable of acting to ten inches or more. In this 
manner in.iiiy sorts of crops, biich as rye and other green crops that have much height of 
stem, may he. turned down witlioiit the inconvenience of any of the parts sticking out 
through the seams of the furrow slices, hy wliich the farmer has a clean surface of mould 
for the reception of the grain. 

ilfiJfi. The iiuidiif' plough, or trenching plough, is sometimes employed for the purpose 
of loosening the soil to a great depth, wdlliout bringing it up to the surface; a mode of 
o;)erntion whicli is parliciil.irly useful for various sorts of tap-rooted plants, .as well as for 
extirjiating the roots of Mich weeds as strike dee;) into tlie giotmd. For those purposes 
it may be employed in tlie lioltoni of tlie furrow after the common ploiigli. It is con¬ 
structed in a very strong manner, liaviiig a sliare hut no mould-hoard. Tlie share raises 
the earth in tlie bottom of the furrow, and, passing on under what it has raised, leaves 
the soil where it was found, hut in ,a loosened stale. 

2617. Sonicrvil/t's dtnihU’-fnrrou' p/ongh :30:5.) is obviously ndv.antageous in per- 



fonriing more labour in a given time, witli a certain strength of team, than other sorts of 
ploughs, as producing two furrows at a time. It has been found useful on the lighter 
soils of land where the ridges are straight and wide, though some think it more confined 
in its work tlian those of the single kind. The saving of the labour of one person, and 
doing nc.arly doidilc the win k with but little more strength in the team, in tlie same time, 
recommend it for those districts where four-horse te.aiiis are in use. This plough has 
been brought to its present degree of jierfcction by I.ord Somerville, especially by tlie 
introduction of the moveable plates already mentioned (2607.), at the extremities of the 
inould-lioard, as in His Lordship’s single plough. But, as observed by an excellent 
aiitliority, “ witli all the improvements made by Lord Somerville, it can never come into 
competition, for general purposes, witli tlie present siiiglc-furrow ploughs. ” Lord S. 
admits, that it would be no object tc invade the system already established in well 
cultivated counties ; though, where large teams arc employed, with a driver besides the 
ploughman, it would certainly be a matter of importance to use tliis plough, at least, on 
light friable soils. ” Their horses,” he says, •< will not feel the difference between tbeir 
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own single furrow, working one acre, and the well constructed two-furrow plough, with two 
acres per day; here is no system deranged, and double work done." {Comm- B. A. vol. ii.) 
This plough is also of particular value for ploughing up and down steeps. (See 2637.) 

2618. The Argyleshire plough dhlers from Small’s, or any single swln^ plough, in 
having no coulter fixed in the beam, but, in lieu of this, a fin or knite rising from the 
left side of the share, which serves tlie purpose^of slicing off the furrow as well as the 
coulter. This fin or feather must be placed at the same angle as the coulter, and should 
terminate in a lance-likc shape, in order to furnish the least obstruction to stubble, weeds, 
or stones. This plough is not liable to be choked by stubble, or thrown out by catching 
small stones between the points of the coulter and sock. It is found particularly useful 
in taking the earth away from the sides of a drill crop; as its broad upright feather, 
which operates as a coulter, completely shields the plants from all risk of earth falling on 
tliem from the left side of the plough, while, at the same time, the ploughman ascertains 
to a certainty, that the part of the plough IxjIow ground approaches no nearer to the roots 
of the plants than the upper part does to their leaves; so that he can bring the plough to 
slice off the c.irth close in upon their sides, if necessary. In point of draught it is pre¬ 
cisely the same as the common plougli. 

2619. The double mould-boarded plough is a kind of plough often used witli advantage 
in clearing out furrows, in setting potatoes, cabbages, and otlier similar crops, and in 
earthing up such as are planted in wide rows. Those who"'' mould-boards move on 
hinges, and may be set wide or narrow at pleasure, arc the most convenient. A variety 
of this plough, made by Weir of London, admits of removing the mouW-boards, and 
fixing in curved coulters and hoes, fur cleaning between drilled turnips and similar 
crops. 

2620. The binot is almost tlie same thing as the double mould-boarded plough, and 
the one is commonly sold fur the other, with no loss to the purchaser. It has two 
mould-boards, one on each side of the beam. It is used in some soils in forming a ribbed 
or ridged bed for wheat or other grains ; by whiclj means, when the grain is sown over 
die ribs or ridgelets in the broadcast manner, as it falls for the most part into the fur¬ 
rows, or is harrowed into them, it comes up in rows. It is also used in earthing up 
crops; and sometimes, in Flanders, but never by the best cultivators in ICiigland, in 
giving die fiist furrow to stubbles. 

2621. The vutrkvng plough is used in straightening and regulating the distance of 
ridges where the drill system is practised. Any plough with a rod fixed at right angles 
to the beam, and a short piece depending from this rod, will trace a line parallel to the 
furrow drawn by the plough, which line will serve for a guide as to the widtli of 
ridges, &c. 

2622. Clymer s plough {Jig- 80-1.) is a recent modification of die implement, 
formed entirely of iron, and chiefly re¬ 
markable for the absence of the coulter, 
or rather its attachment to the breast, and 
for the share, mould board, and other parts 
which move under ground, being com¬ 
posed of disdnet pieces of cast-iron, lliis 
is considered as cheaper to commence with 
and easier to repair, because any one part 
may be renewed of the same material 
without deranging the rest; whereas renewing or repairing wrought-iron shares, mould- 
boards, or coulters, is found in many districts both difficult and expensive. It has never 
come into use. 

2623. Stolharits jjough is characterised by a perforated mould-board. The holes may 
be in any form or dimensions; and their object is to allow the tur to pass through, and 
thereby prevent the adhesion of wet earth, which it is contended adheres in ordinary 
ploughs with such a degi ce of tenacity as greatly t J increase the friction, and diminish 
the speed of the horses. {Newtm’s Journal, vol. ii. p. 335.) 

2624. Morton'e trenching j)lough {Jig. 305.) has two bodies (o5), the one working four 
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or six inches deeper than the other. Tiie first (a) cuts or pares off the surface to the 
required depth, say five inches, and turns it over into tlie furrow, ten or twelve inches 
deep, made by the main body. The second body generally works from ten to twelve 
inches deep, but might be m^e to work to the deptli of thirteen or fifteen inches; upon 
its mould-board is formed an inclined plane, extending from the back part of the feather 
of the sock or share (c) to the back part of the mould-board (d), where it terminates 
alrout six Inches above the level of the sole (e). This inclined plane raises the soil from 
the bottom of the furrow, and turns it over on the top of that which has been laid in the 
bottom of the previous 
furrow by tlie body (o) 
going before. 

SSaS- Gladstone's water- 
/arrowing plough ( Jigs, 

306. and 307.) is used for 
cleaning out the furrows of 
anew-sown field, when the 
nature of the soil, or the 
inclination of the surface, 
requires extraordinary at¬ 
tention to leading off tlie 
rainwater. The beam (a), 
handles (6), and sole (c), 
of this plough are form¬ 
ed in the usual manner 
of double mould-board ploughs. The sole is five inches square, for the purpose of 
forming a square bottom to the furrow. The two mould-boards (d) arc loose, so as to 
rise and fall with the depth or shallowness of the furrow', being fastened only by the 
centre pin (e) to the upright (/)• The mould-boards, or wings, as they are called, are 
kept extended by a piece of iron (») ; and this piece of iron has a number of holes in it, 
so tliat, by means of a pin (A) it may be raised or lowered at ])Ieasurc, according to the 
depth of the water furrow. The mould-boards are made of w'ood. Any old i)lough m.'iy 
be converted into one of this description for a few shillings. 

2626. Draining plcntghs are of various kinds, but none of them are of much use; the 
work can always be done bettor, and generally cheaper, by manual labour. As most of 
these ploughs have wheels, wc have included the whole of them in next subsection. 



SuBsxcT. 2. Wheel Ploughs. 

2627. Wheel ploughs are of two kinds: those, an<l which are by far tlie most common, 
where the wheel or wheels are introduced for the purpose of regulating the depth of the 
furrow, and rendering the implement more steady to hold; and those where the wheel is 
introduced for the purpose of lessening the friction of tlie sole or share. This last 
description of wheel plough is scarcely known, but it promises great advantages. The 
former is of unknown antiquity, having been used by the Homans. 

2628. Ploughs with wheels for regulation a«d steadiness vary considerably in their con¬ 
struction in different places, according to the nature of soils and other circumstances; 
but in every form, and in all situations, they probably require less skill in the plough¬ 
man. Wheels seem, indeed, to have fonned an addition to ploughs, in consequence of 
the want of experience in ploughmen; and in all sorts of soil, but more i»rticularly in 
those which are of a stony and stubborn quality, they afford great assistance to such 
ploughmen, enabling them to perform their work with greater regularity in respect to 
depth, and with much more neatness in regard to equality of surface. From the friction 
caused by the wheels, they are generally considered as giving much greater resistance, 
and consequently demand more strength in the team that is employed ; and, besides, are 
more expensive in their construction, and more liable to be pnt out of order, as well as 
more apt to be disturbed in tlieir progress by clods, stones, and other inequalities that 
may be on the surface of the ground, than those of the swing kind. It is also obsen’cd, 
" that with wheel ploughs workmen are apt to set the points of their shares too low, so as 
by their inclined direction to occasion a heavy pressure on the wheel, which must pro¬ 
ceed horizontallythe efibet of this struggle is an increased weight of draught, infinitely 
beyond what could be supposed : for winch reason, the wheel is to be considered as of no 
importance in setting a plough fo^ work ; but passing lightly over the surface, it will be 
of material aid in breaking up old leys, or ground where flints, rocks, or roots of trees 
occur, and in correcting the depression of the share from any sudden obstruction, as well 
as in bringing it quickjjy into work again, when thrown out towards the surftce. (Cont- 
mvnications to the Board of jigriculluret vol. ii. p. 419.) 
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2629. The improved Scotch plough, mth one or sometimes two wheels ijlg- 308.), fixed 
near to the end of the boain, witliout any carriage, goes very liglit, and is very useful; 
such alterations as are necessary requiring very little time or trouble. Where two wheels 



arc employed, the plough does very well without a holder on a good tilth or light sward, 
where there are few stones, except at the setting in and turning out. Wheel ploughs 
should, however, probably be seldom had recourse to by the experienced ploughman 
though they may be more convenient .-ind more manageable for those who are not per¬ 
fectly informed in that important and useful art. 


2630. The Beverston plough (fig. .309.) was once considered a good wheel plough, 
has its principle of draught given it _ _ ^ 

in a very effective manner by an in- 
genious contrivance of iron w'ork, in 
which, according to Lord Somerville, 

“ the point of draught is perpendi- 
cularly above the point of traction, 

or the throat or breast where tlie share _\U^ 

fits on.” ^ 




26.17. The Kentish and Herefordshire wheel 2 >lovghs are extraordinary clumsy imple¬ 
ments of very heavy draught, and making, especially the former, very indifferent work. 
They were figured by Blytlie in the beginning of the seventeenth ceiitmy, and seem to 
have received no improvement since. ITio Kentish plough is gcncrsdly made with a 
turn-wrest, in order always to turn land downwards in ploughing a hill; but this as 
Lord Somerville remarks, soon renders the summit of the hill or the uppeV side of rtic 
field, where such a practice is persisted in, destitute of soil. A much better mode is to 
plough up and down the steep, or diagonally across it. In either case the double mould- 
board plough, invented by His Lordship, is of singular use, as one furrow only need be 
taken in going up and two in coming down. 

2632. The Norfolk wheel plough (fg. 310.) has a clumsy appearance, from the great 

bulk of its wheels .and their carriage; 
but in light friable soils it docs its 
work with neatness, and requires only 
a small power of draught. 

26.1.3. Ploughs u'ilh wheels for 
diminishing friction, are of compara¬ 
tively recent date. Morton, of Leith 
‘v.alk, in 1813, conceived tlic idea of 
introducing into the body of the plough a wheel about 15 inches in diameter, to act as 
the sole, and made several exhibitions of a plough so constructed before the Dalkeith 
Farming Society. (Card. Mag. vol. v.) Wilkie, of Uddingston, brought forward a 
similar plough in 1814, and Plenty, of London, in 1815. Liston, of Edinburgh, a few 
years afterwards, brought forward a plough on the same principle; but it never came 
into use. Plenty’s friction wheel plough has been occasionally ujpd in England. It has 
two wheels under the beam, and one behind the solo'; anil, while the same plough with 
two wheels requires a power of 4 cwt., tliose with a third or friction wheel, as Mr, Plenty 
infbri^'s us require only a draught of 3^^ cwt. 

26^4. Wilkie’s single horse, wheel plough (fig. 311.) was invented by tJic late Mr. Wil¬ 
kie, and dcsciibed by liim in the Farmer s Magaxinc for November, 1814. It has the 
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wheel (d) placed behind the sole, which, l>osidcs considerably reducing Uie weight 
of draught, is found 
to give a degree of 
steadiness seldom ex¬ 
ceeded in the use of 
the common plough, 
except when quite 
new, or recently re¬ 
paired witii a new 
sock and sole-shoe. 

At that period, when 
tlje back end of the 

sole is quite full and square, the common plough (when well constructed)goes as w'cll as can 
be wished for; but, by the great friction of ti le sole, the back end of it stwn becomes convex, 
and, consequently, the plough loses the steady support of the extremity of the heel; or, 
ill otlier words, in proportion- as the sole becomes more convex, the fulcrum of the lever 
is extended considerably forward, so as to be too near the centre of gravity. When that 
is the case^ the least obstruction at the point of the share brow's the plough out of the 
ground. In order to remedy or counteract that tendency, the ploughman is obliged to 
raise the point of draught at tlie end of the beam ; but this expedient, although it gives 
the plough more hold by tlic point of the share, is attended witli another inconvenience 
fully as liad as the fonner ; for, when the point of the sliare meets with an obstruction as 
before noticed, the heel of the plough is raised, on account of the point of draught being 
flxeil above the direct line of traction. Thus, the common plough, when tlie sole becomes 
convex, is made to go very unsteadily, and often requires the utmost attention and exertions 
of the ploughman to direct it. What is stated above, however, can only apply to the 
common plough when out of order by the sole becoming convex. 

S6-^. Placing the wlu-ct In oritcr to undorstniici in what manner tin- wheel ought to be placet! so as 
to reduce the friction, it may lie necessary to remark tliat one of the first properties of a plough is to 
be constructed in such a manner as to swim f.ur on the sole. This dejiciids principally on the form of 
the sole, and ixisition or inclination of the point of the sock, together with the point of draught .at the 
end of ti.e beam (o). If these arc properly adjusted, the pressure or fiictioii of the sole will be unitorm 
from the point of the share (A) to the back end of the heel (r/); or, in other words, the friction will tic 
balmircd between these two points by means of the beam (a) acting as a lever, the heel (d) being the 
fulcrum, and a point over the share (c) the centre of gravity 

SHvifi. The centre tif gravity or of resistance will be extended nearer to the point of the share (Al, in 
proportion .as the sod h.is aiquircd a greater degree of cohesion, as in old pasture ground, or strong 
clays. But, wherever the jioiut of rcsistaiieo meets, it is evident that the point of draught at the end 
of the beam must bo placed so as to balance the friction of the sole between its cxtieme {loints (A and a). 
Viewing the maihine, therefore (with regard to the friction of the sole), merely as n.sledgc carrying a 
cor..sidcrable weight, by which it is fircssed cijually to the bottom of the furrow at the extreme points 
(Aandrf), it is clear that, by substituting a wheel at the one iioint (d), the one h.alf of the friction of 
the sole will be thrown on the wheel. The diaught is reduced by the wheel from (orty to sixty- 
six ixiunds, or from one seventh to one fifth (two hundred and eighty pounds being the power of 
one horse.) 

2G37. Wilkie's improved fiicliou-wheel plough for two horses {fg- 312.) was invenfed by 
tlie late Mr. Wilkie in 1825, and is manufactured by his son at Uddingston, qear 
Gltwgow. We consider this as by far the most perfect implement of tiie plough kind 
that has hitherto been produced. The wlieel (n) is placed so as to incline from the 

perpendicular, at an atiglu 
of ahotit 30 degrees; and, 
following in the angle of 
the fuiTow cut by the coul¬ 
ter and sliarc, it ensures a 
greaterdegrec of steadiness 
ill the motion of the plough 
that! when rolling only on 
the bottom of the furrow. 
The sock or share is of cast-iron, which is a great saving both in fiist cost and repairs ; 
costing only one shilling, and ploughing at an average ujiwards of ten acres. Only tlie 
coulter requires to be taken to the smithy, flic share being renewed by the ploughman at 
pleasure. The wheel, which is of cast-iron, will last many years. Tlie draught of this 
plough has been piovcd at a public ploughing m.atch, in 1829, to lie fully 30 per cent less 
tlian that of tlic common scoring plough of the most improved form. Tlie price is also 
lower than that of any iron plough now in use. Mr. W. has lately made some of these 
ploughs with a piece of mechanism attached to tlic wheel, by the revolution of which, 
the quantity of ground passed over by tlie plough may be indicated. (Card. Mag. 
vol. V.) * 

26.38. The paring wheel plough is of various forms, though it is an implement seldom 
required. It is used for paring the surface of old grass lands, or leys on clay 
soil, where the turf is to be burned. A variety in use in the fen districts {fig. 313.), 
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has a wheel (a) which cuts tiie turf, instead of a coulter; a broad flat share which 
raises it, with a sharp fin oi tumed-up 
part at the extremity (c), wliich cuts 
the turf on that side, thus turning it 
over in slices about a foot broad and 
two inches deep. There is a foot (6) 
from the forepart of the beam, wliich 
serves to prevent the share from going 
too deep. 

2639. CUtTke's draining plough 
314.) was found to answer well in 
meadow ground near Belfordin Northumberland, but could not be drawn in stiff clay 

witii the force of eight horses. 

2640. Gray's draining plough {Jig- 
315.) seems one of the best. Tlie beam 
is strongly fortified with iron, and is 
alway.s kept at a proper distance from 
the surface of the ground, and also the 
depth of the drain regulated by two wheels (o o) which turn on an iron axle, and 




roll upon the surface on 
each side of the drain. ^ 
The middle coulter is made 
to cut perpendicularly; 
consequently, the side coul¬ 
ters will cut the two sides of 
the drain at an equal slope. 
When this machine is at 



work, the earth of the 
drain is cut in the middle 
by the foremost coulter, 
and on each side by the 
other two coulters. Then 
the sharp point of the share 
will cut up that earth 
from its bed, and, as the 
machine advances, it must 
ascend on the ‘ surface of 
the inclined plane; at the same time, the fore-ends of the mould-boards, following 
in the track of the middle coulter, will divide the slice of earth, as it rises, into 
two equal parts, turning these parts gradually to e.ach side ; and, as the back-ends of the 
mould-boards extend farther than the breadth of the drain above, the portion of earth so 
raised will be placed upon the firm ground, leaving the drain quite open. The iiame 
into which the axle is fixed may easily be either raised up or depressed, as the drain is to 
be cut deep or shallow; and the two outside coulters can easily be placed more or less 
oblique, so as to cut the sides of the drain at a greater or less slope, as may be found 
necessary. {Gray's Impdoments, ^c. 4to.) 

2041. Morion's draining plough {Jig- 316.) has three coulters fan 6), two mould- 
lioards (c c), and one share (d). The mould-boards have an inclined plane, formed upon 




each (e e), which rises from the share backwards to such a height above the level of the 
sole as the drain is required to be made deep. The ndiddle coulter separates the soil to 
be lifted Into two parts, and each part is raised to the surface by the inclined planes on 
the Biould-lKmrds. The usual dimensions of the drain so formed are 10 or 12 inches 
deep, 8 or 9 inches wide at bottom, and 14 or 15 inches wide at top; but the construction 
may be adapted to a smaller or a larger drain, or for cleaning out ^ains already made. 
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2643. The gutter jthugk (Jtg. 317.) ia made use of for forming gutter drains in grass 
lands, where the soil is of a retentive 
nature. The power of six horses 
is required in drawing it for the 
first time; but four horses are 
found sufiBcient for opening the old 
gutters. 

2643. The malejilough Jig. SIS.) - 

was invented by Adam Scott, and 
improved by Luml>ert of Gloucester* 
shire. It is said to be an implement which, in ductile soils and situations, ns in pleasure- 

grounds, and where much regard is 
had to the surface-appearance of the 
land, may be of considerable benefit 
in forming temporary drains. It 
makes a drain without opening the 
’ surface any more than merely fur the 
passage of a thin coulter, the mark 
of which soon disappears; it is chiefly 
employed in such grass-lands as have a declination of surface, and where there arc not 
many obstructions to contend with; but some think it may be used in otlier kinds of 
land, as on tumip-grounds that arc too wet for the sheep to feed thgm oiT, or where, on 
account of the wetness, the seed cannot be put into the earth. With this plough tlie 
drains should be made at tlie distance of ten or fifteen feet in straight lines, arid also 
contrived so as to discharge themselves into one large open furrow, or grip, at the bottom 
of the field. As it requires great strength to draw this implement, it can only be used 
where a good team is kept. 

2644. Lumhert not only brought this plough to its present shape; but, finding the 
surface greatly injured by the feet of so many horses as were found necessary to draw it, 
he invented a piece of maciiinery ( Jig. 319.), consisting of a windlass, frame, and anchor 



by which it is worked by the labour of four men. Young, and other members of tlie 
Boud of Agriculture, expressed themselves greatly enamoured of this plan; but it is 
obviously too complicate and expensive for general use. 

2645. A subseyueHt improvement, by Lumbert, consisted in the addition of a gin-whccl 
and lever, by wliich the moohine was worked by one horse walking round it, as in a 
common horse-mill; and tills last form has again been improved by the late mechanist, 
Weir, of Oxford-street, London, by tlie addition of a vertical cylinder, which winds up 
tlie chain without any attention from the driver. Weir has also simplified and 
strengthened this machine in other respects; so that his modification of it {_Jig. 320.) is. 





320 



at present, by far the best. Still we think it an implement that very .•■eldom /' 
Can be profitably used: that this may be the ca:«, tlie surface of kite fie'd 
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must have a natural drainage, by lying in one even slope or slopes; it must be in pasture; 
and the soil must be of uniform consistency, and free from stones. But even wlicre 
these favourable circumstances combine, we think two swing ploughs, with finless shares, 
following in the same track, would effect the same object sufficiently well for all agricul¬ 
tural purposes; and for drains in ornamenffil grounds, no machine will ever equal 
manual labour. 

2646. The Duke o/" DrUlgewater's draining plough {Jig- .‘121.) is used for making open 
drains of a small size (c), regular shape, and from five to nine inches deep. The 



sliare (a) has a coulter (6) fixed to it, projecting upward*-', to cut one side of the drain, 
and another coulter (d) fixed to the beam and also to the share .it its lowest end. The 
turf which is thus cut out passes between the coulter (d) and the ir.oi<Id-board (c), ami 
is thus lifted clearlyif»ut of the trench. The depth of the dnun is rcgul.ited by the wheels 
at the fore end of the beam ( /“). This plough is drawn by four or six horses. 

2647. Various draining ploughs have been invented and tried by Arhuthnot, Makie, 
M‘Dougal, Green, Pearson, and others. Pearson’s will be afterwards figured and described. 

2648. The pressing plough is properly a roller, and will be found noticed among 
macliines of that class. 

2649. The only essential plough to be selected from those three sections is the improved 
Scotch swing plough, with or without one or two wheels, according to circumstances ; 
and with the mould-board, sliare, and coulter, set to suit diHercnt soils, as flinty, chalky, 
&C. ; or soils in different states of culture, as old turf, heath, sleep banks, ley, &c. 

Stjosect. 3. Tdlage Implements, knaion as Scarifiers, Scitjfters, Cultivators, and Grubbers. 

2650. The use of pronged implements, as substitutes for the plough, is of comparatively 
recent date. They differ from the plough in stirring the soil without reversing its 
surface or altering its form, unless, indeed, they in some cases tend to even or level 
inequalities; they act both as the plough and harrow at the same time, and on suitable 
soils, and at proper seasons, much more labour is effected witli less expense of men and 
cattle. Wherever, therefore, lands require to be stirred for any purpose except that of 
levei'sing the surface, or laying them into beds or ridges, recourse may be had to pronged 
tillage implcmcuts, such as we arc about to describe. 

SfiSl. In estimating the value of pronged tillage implements, Oener.il Bcatsoii (New System of Cultivatton, 
1820) applies the principle of lessening power and employing time. He s.iys, if we .ipply the iinnciole of 
petty operations to any stiff land, by Uking that depth of hirrow which can easily be iiloughed with two 
horses, and repeat the operation (or plough the land a second time), we slnill arrive at the end proiKised, 
that IS, the same depth cf ploughing, with absoliitc-ly le.ss exertion of animal strength than if we were to 
plough the same depth with four horses at one operation. 

26>2 This may be illustrated by supposing the resistances to the plough to be in proportion to the 
squares of the depth of the land. If so, and wc are to plough at once with four horses, six inches deep, 
the resistance at that depth would be 6 x fi = 36 : but if with the same four horses, using two at a time, 
we plough the same depth of six inches at two operations, taking only three iiiehcs at each, then the 
square of the first depth is 9, and the square of the second, 9 ; making 18 for the total resistance, or the 
power expended oy the two horses, in ploughing six inches deep, at two operations. 

2653. A farther lUuMration may be made by supposing the s.-imc four horses, whirh had ploughcil at 
once six inches deep, and had overcome the resisUncc of 6 x 6 = 36,«pplictl, separately, to tour light 
ploughs, or other implements, and to plough only Ij inch deep at a time, and to go over the same land 
lour times In this ri-ie the sum of all the rcsi.st.'inccs to be overcome, or the animal force expended, in 
these repeated ploughmgs, would be no more than 9 instead of 36; because the square of = Si, which, 
multiplied by the four ploughmgs, gives 9, or only one fourth of the power expended in ploughing at once 
six inches deep. Hence it apjicars, that in ploughing six inches deep, with four horses, each horse exerts 
a force = 9; whereas in taking only IJ men deep, the torcc he exerts is not more than 24. 

2654. Farther, supposing that a horse exerts, m drawing a plough, a torce of 1(K) pouiidsjt is evident, 
if four horses are ploughing six inches deep, the tobil for c exerted will be 640 jHJunrts, or IS) pounds by 
each ; but if they be rcouired to plough one inch and a half deep at a time, then the total force exiiondcd 
by the four horses will be only IGO pounds, or 40 pounds by each horse. 

265.5. Application. This leads General B to the principle on which his small scarifiers are eonstructed. 
'• They have,” he say«, “ (our hoc-tincs in the hind bar, and 1 will supfiosc that there are four harrow- 
tines Onstead of three) in the IVont liar, so that each scarifier may be considered as four small ploughs, 
with four shares and (our coulters If we suppose one horse attached to this implement, and that the 
force he exerts is 160 pounds, it is obvious that in scarifying to the depth of one inch and a half, he will 
exert these 160 pounds upon the four jiairs of tines, or a force of <0 pounds upon each pair. But, in fact, 
the force required to draw the scarifier will be considerably less than to draw any form of plough, because 
the hoe, or sharc-tincs, being niiicli thinner and sharper than a ploughshare and mould-board, will of 
course meet with much less rc.sisuncc in stirring the soil” General B. goes on to relate some experiments 
by which he ronsUlers he has “ clearly proved that the least expensive method of preparing the land for 
wheat, after tares, beans, ih-.-is, or clover, is simply by using the scarifiers.” Iliis we conceive is carrying 



Book IV. 


SCARIFIERS AND GRUBBERS. 


<<03 


the use of the scarifier much too far. We think It is a sufllcient illustration of its value that it may be 
used in stirring lands on which potatoes or turnips have grown, or that has been ploughed hi autumn or 
during winter, so that a crop may be sown in spring without farther use of the plough. In working 
fallows, and preparing for turnips and potatoes, it may save two of tliree Airrows. (&ipp. Btuy. Brit, art 
Agr. and Farm. Mag.) 

2656. Wilkie's parallel at^usling brake, or cultivator (^Jig. 322.), appears to us decidedly 




the most perfect implement of this description. The prongs of such implianents, 
inechonicaUy considered, ore bent levers (^Jig, 323.), of which Uie fulcrum is at a, tlic 
|K>wer at b, and tlic weight 
or resistance at c. The im¬ 
provement of Mr. Wilkie 
consists in adopting a curve 
{d b), for the resisting part 
of the lever, and thus bringing into action the principle of tension, instead of mere 
resistance to fracture in the resisting part of the lever. (Card. Jtfag. vol. v. p. 655.) 
The parallel movement has the advantage of instantaneously adjusting the implement to 
any depth that may be required. Besides the ordinary purposes of a eultivator, this brake 
or harrow may serve the other tillage purposes following ; — 1. By attaching tines with 
triangul.ar feet^ it makes a scarifier; or, in place of tines, one large triangular blade 
suspended from each of its extremities or angles. 2. By substituting cutting wheels in 
place of tines, it is converted into a sward cutter. S. From its extreme accuracy of 
adjustment it will make an excellent drill, or ribbing machine, and may be made to sow 
at the same time. And 4. and finally, if steam is destined ever to supersede the labour 
of horses in drawing the plough, this machine, from its peculiar foimatioii and mode of 
management, will afford the greatest facility for trying tlie experiment, os it may be made 
to t.akc a number of furrows at once. 

2657. Finlayson's self~cleaning cultivator, or harrow (Jig. 324.), is formed of iron, and. 



according to the inventor, has the following advantages: — 1. From the position in which 
the tines arc fixed, their points (a a a a a) hanging nearly on a parallel to the surface of 
the land, it follow^, that this implement is drawn with the least possible waste of power. 
2. From the curved form of the tines, all stubble, couch, &c. that die dnes may encounter 
in thdu* progress through the soil, is brought to the surface, and rolled up to tlie face of 
the tines; when it loses its hold, and is dirown off (at b b b b b), always relieving itself 
from being choked, however wet or foul the land. 3. The mode by which this harrow 
can be so easily adjusted to work at any depth required, renders it of great value ; this is 
done as quick as thought by moving the regulator (c) upwards or downwards bctw’oeii 
the lateral spring (de) } and by each movement upwards into tlic openings (f gh ik), 
the fore tines (till) will be allo'A'cd to enter the soil about an inch and a half deeper by 
each movement into the dificrent spaces, until the regulator is thrown up to (e), when 
the harrow is given its greatest power, and will then be working at the depth of eight or 
nine inches. Also the axletree of the hind whccds is moved betwixt o and p, a spare of 
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seven or dght inches, by a screw througli the axletrce, which is turned by a small handle 
so that the hind of the harrow, by this simple mode, is also regulated to the 
m>pth at which it is found necessary to work. 4. When the harrow is drawn to the head 
or foot land^ the regulator is pressed down to d, and tlie fore wheel (m) is then allowed 
to pass under the fore bar (n), by which the nose of the harrow is lifted, and the points 
of die fore tines (I III) will then be taken two or three inches out of the soil, which affords 
the means of turning the harrow wiUi die greatest facility. 5. Being made of malleable 
iron, its durability may be said to be endless; whereas, if made of wood, the prime cost 
would be entirely lost at the end of every five or six years. Lastly, the mode of working 
is so easy, that any boy of ten or twelve years of age is perfectly qualified to manage it. 
Next to Wilkie’s brake, we consider diis the most valuable of pronged implements, and 
think that, like Wilkie’s implement, it might be substituted for the jilough, after drilled 
green or root crops, on light soils generally. Some account of the astonisliing powers of 
die implement, as exemplified in breaking up Hyde Park, London, in 1826, will be found 
in the Gardener's Magazine, vol. ii. ji. 250. 

2658. fFeir's improved cultivator (Jig- 325.) is a very effective implement of this kind. 



with nine coulters or prongs. It may be set to go more or less deep by raising or 
lowering both die fore and hind wheels. 

2659. The Scotch cultivator or grubher {Jig. .326.) was fonnerly considered one of die 
best implements of diis kind, as a substitute 335 
for the plough; but it has since been super¬ 
seded by Finlayson’s self-cleaning harrow. 

It consists of two strong rectangular frames, 
die one including the other, and nine bars 
mortised into the inner one, with eleven 
coulters or prongs with triangular, sharp- 
edged, dipping feet, four cast-iron wheels, 
and two handles. All the cutters are fixed 
in these bars, except two which arc placed 
in the side beams of the outer frame, and 
may be set to go more or less deep by means 
of pins and wedges. It works as deep as 
the plough has gone; and by the reclined 
position of the coulters, brings to die surface all the weed roots that lurk in the soil. 

Beans and peas have been sown in 
spring on the winter furrow, after beng 
stirred by the griibbtfr ; and barley also 
after turnips, without any ploughing 
at all. This implement is made of 
different sizes, and may be worked either 
by four or by two horses, and one man. 

2660. Parkinson's cultivator {jig. 
327.) has been found a very useful im¬ 
plement, both for stirring and cleaning 
land. Its inventor recommends that 
where the land is foul from couch, sods, or any other cause, die number of teeth or hoes 
should be reduced to five or seven; two or three being placed in the fore bull, and four 
in the hindermosti iiicieosing diem to nine as the land becomes in a fine condidon. 
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2661. The chain by tohich this cultivator or scarifier is drawn, enables the person that 
holds it to work it better, than if it were drawn by a beam like a plough, and occasions 
also less draught by the power being nearer to tlie claws; the machine goes more freely 
than it would if some of the claws were in the fore bull, the sole use of that bull being to 
draw by. When the scarifier was made in a triangular form, and witli tlie same number 
of claws, it was apt to go on its head, Sr by raising the hindmost claws out of the ground 
to work frequently at one corner only. The claws are formed at the bottom with a point, 
so as to push a stone out of tlie way before the broad part can meet with any obstruction, 
which makes the machine cut with much greater case. As to their width at the foot, 
they may be made to cut all the land more clearly than a plough if required, where 
thistles, fern, &c. grow, and the claw is so formed by its crooked direction as to raise 
every obstruction to the top, rock exccptccl 

2662. HaywartCs cultivator (Jig. 

328.) or, as it is called, extirpator. 

Or sg^Ip plough, is used on land 
already ploughed. Its hoes or 
scalps arc intended to pierce about 
two inches at each operation ; so 
that by repeatedly passing it over 
the surface, the land will be stirred 
as deep as the plough has gone. 

2663. Bealson's cultivator (Jig 329.) is recommended by the inventor for its lightness: 

it is intended, as before observed (2650.), to effect 
by reiterated application what is done by the 
large Scotch cultivator at once; by which means a 
,aving of power is obtained, but witli a loss of time, 
as Is usual in all similar cases. 

2664. The only essential tillage mijilement of the 
prong kind is Wilkie’s brake, which, taking it alto¬ 
gether, we consider to he one of the most perfect implements ever invented. 'Hie next 
is Finlaysoii’s harrow, also a most excellent implement. Tlie other cultivators and brakes 
are so far inferior, that they may be considered as reduced to historical merit; and we 
have therefore retained tliein chiefly for the purpose of showing the progress which haa 
been made in this department of agricultural mechanism. 




SuBsxcT. 4. Tillage Im 2 demcnts of the Hoe Kind. 

2665. Of horse hoes there is a great variety, almost every implement-maker having 
his fj^ourite form. They are useful for stirring the soil in the intervals between rowed 
crops, especially turnips, potatoes, and beans. Respecting the construction of horse hoes 
it may be observed that soils of different textures will require to be hoed with sliarcs of 
difi'erent fonns, according to their hardneSk, or mixture of stones, flints, or gravel. Tho 
number of hoes also in hard soils requires to be diminished; in the case of a stony clay, 
one hoc or flat share, with or without one or two coulters or prongs, will often be all that 
can bo made to enter the ground. In using these implements, the operator sliould 
always consider whether he will produce most benefit by merely cutting over or rooting 
up the weeds, or by stirring the soil; because the hoe suited for the one purpose is by no 
means well adapted for the other. In the former case flat slrnres are to be preferred, 
but pointed, that they may enter the soil easily; in the latter, coulters or prongs, as in the 
cultivators, arc much more effective, as tliey will enter the soil and stir it to a considerable 
depth, thus greatly benefiting the plants by the admission of air, heat, dews, and rain, 
and by rendering it more permeable by the roots. 

2666. IFilkie's horse hoe and drill harrow (Jig. 330.), is a very superior implement, 
intended to be introduced between the drills as soon as the plants appear above ground. 
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and the operation is repeated at intervals Uli the crop is thoroughly cleaned. Hie 
centre hoe is stationary, and tlie right and left expand and contract in the some manner 
as in the horse hoe. Tlie depth is regulated by the wheel at the point of the beam, and 
may be varied from one to six inches. The hoes cut the bottom of the space between 
the drills completely, while the harrow following, pulverises the soil, and rakes out the 
weeds. Should circumstances require, the wingsCof the harrow may be taken^ off, and 
the hoes only used; or the hoes displaced, and the harrow only employed. Tliis imple¬ 
ment was invented by the late Mr. Wilkie of Uddingston, near Glasgow, in 1820, and 
is the first instance of the cyc.oid form being adopted in hoes or prongs. Afterwards 
Mr. Finlayson applied this form to his harrow; and subsequently Mr. Wilkie, junioi, of 
Uddingston, to his admirable brake (265.').) 

2667. Finlai/son's self-cleaning horse hoe and drdl harrow 331.) is an excellent 



implement, and as a harrow is preferable to that of Wilkie (2665.), from wliosc imple¬ 
ment it differs chiefly in being more a harrow than a hoe, and in every prong being 
calculated for cleaning itself. 

2668. Wdhe's horse hoe and drill plough is considered an effective implement. The 
mould-boards are taken off when used as a horse hoe, and tlie hoes taken off and the 
mould-boards replaced when earthing up the crops; thus combining, in one implement, 
a complete horse hoe and double mould-board plough. A good horse hoe being the 
principal object in the construction of this implement, the method of fixing the hoes 
claimed particular attention, in order to combine lightness with strength and firmness, 
and admit, at the same time, of being set at different degrees of width and depth, all of 
wliich are accomplished on an improved principle. The wheel at the point of the beam 
regulates tlie depth; the right and left hoes are hinged, at the back end, to the h|mdles 
of the plough, while by moving on the circular cross bar, on which they are fastened 
with wedges, they may be set to any width, from about twelve to nearly twenty-four 
inches. 

2669. Weirs expanding horse hoe bears a considerable resemblance to Wilkie’s imple¬ 
ment. It has circular coulters, hoe-tines, and a double mould-board. When used for 
earthing up potatoes, the mould-boards and coulter are put on ; wlien used as a hoe, the 
curved coulters are put in the expanding bar according to the width between tlie rows. 

2670. Jilakk's inverted horse hoe {fg. 332.) consists of a line of coulters set in a beam, 
and this beam attached to 
the axle of a pair of com¬ 
mon wheels. It hoes seve¬ 
ral rows at once, and instead 
of being straight the coulters 
are all curved or kneed, and 
set back to back so as to 
include a row beiwccn each 
pair. The advantage of the 
kneed or bent form of the 
lower part of the coulter is, 
that the soil is pared off in a 
sloping direction from the 
plants, which arc thus not 
so liable to be choked up 
with earth, as by a broad hoe 
or share; or to have their roots so much exposed to the afr as by cutting perpendicularly 
down close to the row, by a common coulter. It is chiefly adapted for drilled corn, and 
then it works several rows: in turnips it may work one or two according to the soil; in 
all cas« where the width between the rows admits, the agricultor should be more anxious 
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to stir tile soil to a good depth tlian to skim over a great extent of surface, merely cutting 
over the weeds. 

2671. The Scotch horse hoe 
(Jig. 333.) lias three hoes or 
shares, and is drawn by a single 
horse. By means of the wheel 
it can be set to go to any depth; 
and in hard surfaces, one share 
or more can be taken out, and 
coulters or bent prongs, as in 
the cultivator (Jig. 325.), sub¬ 
stituted. 

2672. The Northumberlanfi 
horse hoe (see lieport, ^c. p. 

4.3.),is of a triangular form, 
and contains three coulters and 
three hoes, or six hoes, accord¬ 
ing to the state of the soil. In hoeing between drills of turnips, the two side coulters 
are used of a curved form. A hoe of the same kind is sometimes attached to a small 
roller, and employed between rows of wheat and barley, from nine to twelve inches 

distant; it is also used in 
place of a cultivator, in pre¬ 
paring bean-stubbles for 
wheat in autumn, and in 
pulverising lands for barley 
in .spring. 

2673. Ilerunjs improved 
scarcer (fig. .334.) is astrong 
light implement, which may 
be set to any width, and in 
foot soils will be found ef¬ 
fective. 

26'74. Amos's ex])andiiig hferse hoc and harrow (Jig. 335.) is said to be much used 
ill Lincohisliire. The hoe is constructed with expanding shares (o «), which can be 






set to different distances, as it may be required, witliin tlie limits of twelve and thirty 
inches. The harrow which is attached to it is found advantageous in clearing lands 
from successive crops of weeds, as well as in gjjg 

bringing tliem to a proper state for the purpose of 
cropping; serving in this respect as a cultivator. 

2675. The hoe and castor wheel (Jig. 336.) is j—i " j C' 

said to enable the holder toguide the shares more <1 

correctly between narrow rows* of corn drilled [ Jl 

on a flat surface. It is not often required, and I 

rau.st be iinneccs.sary if the rows have been cor- - - , 1 ^—— 

rcctly sown. i) d 4 
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6676. The Ihitik hoe or hoe xt/the {fg. 337.) is an invention by Amos. “ It is used/’ 
be says, for the purpose of cutting over thistles, and other injurious weeds in pasture 
lands. In the execution of the 


work it hot only greatly re¬ 
duces theexpense, but executes 
it in a much closer manner 
than the common scythe. One 
man and a horse are said to 
be capable of cutting over 
twenty acres iii a day. The 
leading share (a) is made of 
cast steel, in the form of an 
isosceles triangle, whose equal 
sides are fourteen inches long, 
and its base twelve inches; 
it is about one eighth of an 
inch thick in the middle, 
tapering to a very fine edge on 
the outsides; and the scythes 
(6bd) are fixed to four pieces 
of ash wood, three inches 
square, and two feet four 
inches long. These s^grthes 
arc three feet long from point 
to point, four inches broad at 



^e widest part, and made of cast steel. The agriculture, where such a macliine as this 
is wanted, must surely be of a very rude and imperfect kind; for even supposing the 
machine to cut over the thistles, that operation cannot be so efl'cctual as cutting them 
under the collar by hand with the spade or spud. 

2677. 2'he onlif essential implements of tliis class are those of Wilkie and Finlayson. 


Sect. II. Machines for Sowing amt Planting. 

2678. Machines for sowing or planting in rows are very various, and often too compli¬ 
cated. Harte says, the first drill machine was invented by a German, and presented to 
the court of Spain in 1647; but it appears, from a communication to the Board of 
Agriculture, that a sort of rude drill or drill plough has been in use in India from time 
immemorial. Their use is to deposit the seed in equidistant rows, on a fiat surface; on 
tlie top of a narrow ridge; in the interval between two ridges; or in the bottom of a 
common furrow. Corn, when drilled, is usually sown in tlie first of these ways; turnips 
in die second ; and peas and beans in the third and fourth, 'fhe practice of drilling corn 
does not, however, seem to be gaining ground; and even where it is found of advantage 
to have die plants rise in parallel rows, this is sometimes done by means of what is called 
ribbing, a process more convenient in many cases than sowing with a drilling machine. 

2679. Of com drills, Cooke’s improved drill and horse hoe {fig. 338.), though not the 

most fashionable, is one of the most useful 
implements of this kind on light dry soils, on 
even surfaces, and in dry climates. It has been 
much used in Norfolk and Suflblk, and many 
other parts of England. The advantages of this 
machine are said to consist,—1. In the wheels 
being so large that die machine can travel on 
any road widiout trouble or danger of breaking; 
also from tlie farm to the field, &c. without 
taking to pieces. 2. In the coulter-beam (a), 
with all the coulters moving with great ease, 
on the principle of the pentagrapb, to die right 
or ^eft, so as to counteract the irregularity of 

the horses’ draught, by which means the drills may be made straight; and, where lands 
or ridges are made four and a half, or nine and a half feet wide, the horse may always 
go in the furrow, without setting a foot on the land, either in drilling or horse hoeing. 
3. In the seed supplying itself regularly, without any attention, from the upper to the 
lower boxes, as it is distributed. 4. In lifting the pin on the couItcr-beam to a hook on 
the axis of the wheels, by which means the coulters are kept out of the ground, at the end 
of the land, without the least labour or fatigue to the person who attends the machine. 

5. In going up or down steep hills, in the seed-box being elevated or depressed 
accordingly, so as to render tlie distribution of the seed regular; and the seed being 
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covered by a lid, and thus screened from wind or rain. Tl^c same machine is easily 
transformed into a cultivator, horse hoc ijig. 339.), scarifier, or grubber, all which 

operations it performs exceedingly well; 
and by substituting a COTn-rake, stubble- 
rake, or quitcli-rake, for the beam of 
coulters, or hoes (a), it will rake com-stub- 
bles, or clean lands of root weeds. When 
corn is to be sown in rows, and the intervals 
hoed or stirred, we scarcely know a machine 
superior to this one; and from being long in 
a course of manufacture, few can be made 
so cheap. But these advantages, though 
considerable in the process of billing, are 
nothing, when compared with tliosc which 
arise from the use of the horse hoc; witli 
which from eight to ten acres of land may 
be hoed in one day, witli one man, a boy, 
and one horse, at a trifling expense, in a style 
far superior to, and more cflfbctual tlian, any hand-lioeing whatever; also at times and 
seasons when it is impossible for the hand-hoe to be used at all. 

2680. The Norfolk drill, or improved lever drill (fg. 340.),.is a corn drill on a larger 
scale tlian Cooke’s, as it sows a breadth of nine feet at once : it is chiefly used in the light 
soils of Norfolk and Suffolk as being more expeditious tlian Cooke’s, but it also costs 
about double tlie sum. 



2681. Cooke's three-row com drill is the large machine in a diminutive form, and is 
exceedingly convenient for small demesne farms where great neatness is attended to. It 
can be used as a cultivator, hoe, nake, &c., like the other. 

2682. Morton’s improved gram drill-machine [fg. 341.) is decidedly the simplest and 

best of corn drills. In 
this machine three 
hoppers are included 
in one box, the seed 
escaping out of all the 
tlirec by the revolution 
of three seed cylin¬ 
ders upon one axle; 
and drills of diflerent 
breadths are produced 
simply by the shifting 
of a nut, that fixes a 
screw moving in a 

groove in the undcr-framc, by «vhich the distance between the two outside conductors and 
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tile central one (which is fixed) can be varied from nine to ten or eleven inches; and that 
the two small wheels may always be at the same distances respectively as the conductors, 
there are two wusliers (hollow cylinders), an inch in breadth, on the axle-arms of each, 
which may be transferred either to the outside or inside of the wheels, so as to make their 
distances from the outside conductors nine, ten, or eleven incites respectively also. 
The small wheels may be raised or depressed, so*as to alter the depth at which tlie seed 
shall be deposited, by tlic action of a wedge, which retains the upright part of the axle 
in any one of a number of notches, which arc made similarly in both, and which are 
caught by an iron plate on the upper side of the anus which carry the axles. This 
machine may be still farther improved by increasing the number of conductors to five 
instead of three; tlie latter number giving too light work to tl«e horses. (^Highland Soc. 
Trans, vol. vii.) 

2683. OJ' bean drills there arc tliree kinds, all ctiually good: one for sowing in prepared 
drills or after the plough, which is pushed by manual labour, and has been already 
described (2574.) : one attached to a light plough, which draws a furrow in prepared soil, 

and sows a row at the same time 
{fig, 312.); and one which can be 
nxed between the handles of any 
common plough for the same purpose. 
The forme) has a wheel (a) to re¬ 
gulate the depth of the furrow, and a 
lever (5) to throw the aiiU out of gear 
on turning at the ends oi the ridges. 
It is a useful and very effective im¬ 
plement ; though a skilful plough¬ 
man will effect the same object by a 
drill placed between the handles of a common swing plough. 

2684. Weir's expanding bean drUl to sow four rows is affixed to a pair of wheels and 
axle, in the manner of Cooke’s drill, 'llie axle which passes through the drill boxes has 
four movable brushes and cylinders, by which means any widths, within tliat of the axle, 
can be given. Where ground is prepared and ribbed, and wlieie there is not a Cooke’s 
drill on the premises, this machine may be resorted to with convenience. 

2685. The block-plough drill is an equiangular triangular block, 30 inches to a side, 
with cast-iron scufficr teeth and wooden blocks slipped over them. A field being ribbed 
or laid up in ridgelcts with tliis implement, is next sown broadcast with wheat and 
hush-harrowed, by which the grain rises in rows, as accurately as if sown with the drill. 
(Farm, Mag, vqI. xxiii. p. 406.) 

2686. Machines for dibbling beans, impelled by manual Lbour, have been already noticed 
(2574.). A horse dibbling machine {fg, 343.) has been invented, though very little used, 




and bdng rather complicated in its movements, it will require considerable simplification 
before it can be recommended. A heavy cast-iron roller, with protruding angular rings, 
might form drills for the beans, and, probably, some machine of this sort might distri¬ 
bute them singly or nearly so, and at regular distances: but the best cultivators prefer 
sowing in drills, more thickly than in dibbling, in order to admit of a wide interval for 
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culture! BO as not only to clean the surface as between dibbled rows, but to stir and 
work tbe soiI| and produce a sort of semi-fallow. 

2687. Of turnip drills, tlic 
best, when this root is cultivat¬ 
ed on a large scale, is the im¬ 
proved Northumberland drill. 
(,/^.344.) The roller(a) which 
goes before die seed has two 
concavities, and thus leaves the 
two ridgelcts in the verj' best 
form for the seed; after these 
are sown, two light rollers (6 A) 
follow and cover them. It is 
drawn by one horse, sows two 
rows at once, and seldom goes 
out of repair. 

2G88. Common's (sometimes 
French's) turnip drtU (pg. 345.) 19 
generally consiucred one of the beat. 
C'ummun was a Cartwright at Den. 
wick, near Alnwick, and received a 
medal ftotn the Society of Arts, and 
twenty guineas from the Highland 
Society, for his invention, in 1H18. 
He made the machine of wood; but 
iron being found aomuch more suit, 
able and durable, the manutacturc 
of Common’s drills fell into the 
hands of blacksmiths, and chiefly of 
French of Alnwick, from which cir. 
cumstance it is frequently known 
by that maker's name. The machine 
is easily put in and out of gear by 
means of a lever (a ); and since it has 





become the fashion to .sow pulrerised manure with turnip seed, two hoppers (65) have been added for 

that purpose. The seed and ma. 
lb 


nure, when dejiosited in tlie gutter 
traced by the coulters (cc) are co. 
vered by two small flat rollers, as m 
the common Northumberland drilL 
Common’s machine la not yet per. 
feet; the seed is not measured out 
with sutticient accuracy, and it 
stands too high from the ground, 
gets top heavy, sand on hill sides 
din's not sow tlie seed m the middle 
of the drill furrow: it is best made 
with two wheels, which steadies it 
in all situations; the funnels, being 
still attached to the guants of the 
concave shifting rollers, deposit the 
seed will] much more neatness and 
accuracy. (J. C. R. near Alnwtck.) 


3-15 



-_ - -5 2689. The NorlhumJberland 

one-row turnip drill (Jig- 
has two wheels which run in tlio hollows on each side of the drill or ridgelct to be sown; 

by which means the sower 
is enabled to keep the row 
exactly in the centre of the 
drill. The ridgelets arc pre¬ 
viously rolled, either by a 
common or concave roller; 
) the latter being preferable: 
and as the horse goes in 
the furrow at one side of the 
drill to be sown, of course 
he draws from one side of 
the draught-bar of the bar- 
row. A small roller fol¬ 
lows, and covers and presses 
in the seed. A recent im¬ 
provement in this machine 
is the addition of a hopper (a) forjjulvcrised manure, over which a barrel of water might 
easily be suspended, if deem^ requisite. 

2690. Weir’s manuring one-row turnip drill 347.) is a remarkable improvement 
on the Northumberland implement. It has a m.murc hopper (o) and a seed hopper (6), 
the some as the other j but the manure, In place of being dropped along with the seed, 
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is deposited in a deep gutter made by a coulter (c) which goes before; tliis manure is 
covered by a pronged coulter (d) which follows the other; next comes the coulter 



3691. The diHl roller is so contrived as to form regular small incisions or drills in the 
ground, at proper dcptlis for the seed. It is merely a common roller, mostly of iron, 
about seven fee^ long, about which arc put cutting-wheels of cast iron, that turn round 
the common cylinder, each independently of the others, which cylinder generally weighs 
about a ton. It is drawn by three or four horses abreast, and driven by a man elevated 
behind them ; the cutting-wheels, being movable, may be fixed at any distance, by means 
of washers; but the most common and favourite distance is four to six inches. It is 
said to have been found cfTcctually productive of the principal benefits which have been 
derived from the operation of drill ploughs, or the practice of dibbling and setting the 
com by hand, with the great advantage of saving both time and expense; as by the use 
of this simple ntachine, one man may sow and cover five or six acres of com in one day, 
using for the purpose three horses, on account of its weight. It was at first chiefly used 
on clover or other grass leys on the first ploughing, but may be as properly employed on 
land which has been three or four times ploughed. The mode of working it is this: — 
“ A clover ley or other ground being ploughed, which the cultivator intends for 
setting or dibbling with wheat, the roller is drawn across the furrows, and cuts 
the whole field into little drills, four inches asunder; the seed is then sown broad¬ 
cast in the common quantity, and the land bush-harrowed; by which means the 
seed is deposited at one equal depth, as in drilling, and that depth a better one than in 
setting, and the crop rises free^from the furrow-scams, which are the ill effects of common 
broadcast sowing, at least on a ley ploughed once.” To us this machine, so much 
praised by some writers, seems merely an ingenious mode of increasing the expenses of 
culture. By the use of a plough, such as Small' i, that will cut a square furrow, no machine 
of this sort can possibly become necessary. The land when ploughed will be left in 
little drills, and being sown broadcast, the seed will come up as if it bad been drill- 
rolled or ribbed. It is admitted, however, that the pressure of the roller may be 
useful in soft lands, and may, possibly, keep down the wire-worm. For this purpose 
we have the pressing plougli. (2715.) 

2693. The drill-watering machine {fg. 348.) is an implement of recent invention by 
John Young, a surgeon, in Edinburgh. It is used for watering turnips and other drill 
crops in dry seasons; and promises to be a valuable assistant to the amateur agricul¬ 
turist, in dry seasons or situations, or where it is an important object to secure a crop. 
It has been much approved of by the Highland Society of Scotland and the Dalkeith 
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four inoutlis («) communicating' by means of a Icatlicm hose with four liorizontal tubes 
{b h b b), shut up at the end by a screw (c), which admits of the tube being cleaned. 
The tubes are placed parallel with the drills, two between the wheels of die cart, and one 
on the outside of each wheel; the distance of the tubes, and their height from tlie surface, 
are regulated by hooks and chains; and the water is discharged in small streams, through 
twenty projecting apertures in die under part of the tubes. The tubes are suspended by 
chains to the hooks in an iron rod secured to the fore and back part of the frame of the 
cart. The mouth of the funnel on the top of the barrel is covered with a wire-clodi, to 
prevent any thing getting in to clog the apertures. Tlie quantity of water let out by the 
apertures being less than what is received into the tubes, the tubes arc always full; by 
which a regular discharge is kept up from all the apertures at the same time. As the 
machine advances, the stream which falls from the first aperture upon the plants is 
followed up by successive streams from all the apertures in the tube; therefore each plant 
must receive the discharge from twenty apertures. 

2693. Sittmate of its operation. — Supposing the barrel to contain 200 gallons, and the tubes to be five 
feet long, the diameter of the tubes three eighths of an inch, and the diameter of tlie apertures in the 
tubes one sixteenth of an inch, 0X1 gallons will be discharged from 80 such aiiertares in two hours 
one third. The diameter of the mouths of the stop-cock must be equal to the diameter of the tubes. The 
horse, going at the rate of 2i miles in one hour, in two hours and twenty minutes will go 5 miles five, 
sixths. The distance between four drills is 6 leet 9 inches j therefore, if we suppose a iiaralleiograra to 
be 6 feet 9 inches broad, and 5 miles five sixths long, thearea of this parallelogram will be4 acres 3 roods 
1 6 perches, which will be watereil by 200 gallons in two hours and twenty minutes : and in one hour 
will be watered 2 acres 7'27 perches, supposing the water to flow uniformly; but the quantity given out 
upon the drills must be regulated by the progressive movement of the machine. 

2694. In construclton it is neither compheated nor expensive; it may be erected upon the fkame of a 
cart used for other purixises in husbandry; and the barrel and apparatus may he furnished for about six 
IKiunds steriiiig, supjwsing the stop.cock and connecting.screws to be made of brass, and tlie tubes of 
copper or tin. This machine may be used for other purposes ; such as the application of urine aa a 
manure, or of a solution of muriate of soda, which has been proposed fur some crops. 

2695. The best drill machines arc French’s and Weir’s for turnips, Morton’s for corn, 
and tlie drill attached to a plough (2666.) for beans. 

Sect. III. Harrows or Pronged Imidements for scratching the Surface Soil, for 
covering the Seed, and for other purposes- 

2696. The harrow is an implement of equal antiquity with the plough, and has of late 
years undergone so much improvement as to have originated that class of pronged imple¬ 
ments known as cultivators, grubbers, &c. The original uses of the harrow seem to have 
been chiefly three : that of reducing or comminuting soil already stirred or ploughed; 
tearing root weeds out of sucli soil; and covering sown seeds. We shall confine our¬ 
selves in this section to these three uses. For the purpose of stirring the soil to the 

depth of eight or ten inches and tear ing up weeds, no 
harrow is preferable to that of Finlayson,-or Wilkie, in 

f , which the tines or prongs are of the cycloidal form. For 

f ! the purpose of breaking and pulverising the surface of 

soils, straight prongs, and such as present by breadth or 
position greater resistance when drawn through the soil, 
a#e preferred. It is generally considered that prongs 
whose horizontal section, a few inches above the point, 
is a square or a parallelogram {fg. 349.) are best 
adapted for the attrition to which they are subject in 
being moved forward in a direction parallel to their 
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diagonals, and for resisting the lateral or shaking motion occasioned by encountering 
obstacles. {Qxtart. Jour. ylgr. vol. ii. p, 555.) The principal parts of harrows arc 
generally made of wood ; but they are frequently also constructed entirely of iron. 

2697. The Berwickshire harrow {Jig. 350.) is the most perfect implement of the kind in 

general use. It consists of two parts joined to¬ 
gether by iron rods, having hasps and hooks. 
Each part consists of four bars of wood technically 
termed bulls, and connected together by an equal 
number of cross bars of smaller dimensions mor¬ 
tised through them. The former of these bars 
may be 2^ inches in width by 3 inches in depth, 
and the latter 2 inches in width by 1 inch in depth. 
The longer bars areinclinedat acertain angle to the 
smaller, so as to form the figure of a rhomboid, and 
they have inserted into them the teeth at equal dis¬ 
tances from each other. This inclination of the 
longer bars is made to be such, that perpendicu¬ 
lars from each of the teeth, falling upon a line 
drawn at right angles to the line of the harrow’s motion, shall divide the space between each 
bar into equal parts; so tliat the various teeth, when the instrument is moved forward, shall 
equally indent the surface of the ground over which they pass. ( Quart. Jour. Agr.) 

2698. The angular-sided hinged harrow (Jig. 3.51.) is one of the bc*t implements of 
351 




the kind, as it both operates on the ground with great regularity, and is less liable to 
ride or be deranged in turning, than the common, or the rhomboidal harrow. 

2699. The grass seed rhomboidal harrow (Jig. 3.52.), is nothing mure than the Ber¬ 
wickshire harrow on a smaller scale. It is used chiefly for harrowing in clover and 
grass seeds when sown among corn crops, or even alone. 
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greater weight and dimensions than necessary for ordinary soils. Its use is to reduce the 
stronger clays, at a time when they are too obdurate to be impressed with the teeth of 
the common harrow. The levelling brake, or grubber, is generally considered the 
preferable implement for this purpose. 

2701. The brake, grubber, or lulling harrow {fig- .‘554.), is a valuable implement on 



stt'ong clayey soils. It consists of two frames, the 
one triangular and the other oblong. By moans of 
tlic handles, the oblong part of this brake can either 
be raised up or depressed ; so tliat when the ground 
is cut in small pieces by the teeth of the triangular 
harrow, then the ob’ong harrow following, its teeth, 
being pressed down into the high parts, carry or 
drag part of the soil off from the heights; and, 
when tlicy arc raised up by the handles, leave that 
soil ii. the hollow or low parts. By tliis means, the 
ground is brought nearly to one plain surface, 
whether that surface be horizontal or sloping. 
Sometimes it may be found necessary to place a 
greater number of teeth in the oblong part of the 
brake, so that they may be nearer to one another, 
and perform the operation more effectually. The 
teeth are made sharp or thin on the fore edge, for 
cutting ; broad and thick on the back, for strength; 
and tapering, from a little below the bulls to their 
joints. 

2702. MortorCs revolving brake harrow {Jig- 3.55.) 
is a very powerful implement in strong clayey soils 
infested with couch. Wlien the implement is to be 
moved from one field to another, the large wheels 
may be brought forw'ard (n), to support the tines 


froni the ground, while the hind axle and the rake arc supported by a castor or truck- 



wheel (6). In most soils, four horses and a diivcr and holder are necessary to work 
tliis instrument; wlucli, however, no good farmer will ever require the aid of, unless it 
be when entering upon land which has been allowed to run wild, or clay of an extraor¬ 
dinary degree of tenacity. We have seen it extensively and advantageously used, on 
the latter description of soil, by Mr. Dickson of Kidbrook farm, Blackheath, Surrey. 
{Gard- Mag. vol. iv. p. 186.) 

2703. As subsltitUes for the last two implements, may be mentioned Knlayson’s 
harrow (2657.), Wilkie’s brake (2656. X and Kirkwood’s improved grubber, which will 
be afterwards figured and deserfijed. the invention being only made public while the 
present sheet is passing through the press (February 15.). Bartlett’s cultivator. Brown’s 
cross-cutting machine, the Sythney scarifier, and the spiky roller, noticed in next section, 
are used for a part of the purposes of the last two implements. 
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2704, Gray's seed-luirrowfor wet weather {fg- 


356.) promises to be useful in certain 
situations, as in a tenacious re¬ 
tentive soil and moist climate. 
The sowing of wheat, under 
existing circumstances, is one 
of the most important branches 
of the com farmer’s labour. In 
some backward seasons, it is 
almost impossible to get wheat 
k land harrowed according to the 
11 common method, especially 
land that has been reduced by 
summer fallow, without sub¬ 
jecting it to poaching.from the 
horses, which is not only un¬ 
favourable to the soil, but also 
occasions a great waste of seed. 
Hence it often happens, that a 
less quantity of grain is got 
>.own than was intended, or is 
requisite for the supply of the market. The beam (a) to which the harrows are attached 
admits of being made shorter or longer as the width of the ridge li^uires; the shafts 
have freedom to turn round cither to the right hand or to the left, and the teeth of the 

^3 harrows arc placed square in the bulls, so that 
they can be drawn from either end at plea¬ 
sure. The wheels (fg. 357.) may be from 
throe to four feet in diameter if made on 
purpose j but for the professional farmer it 
y- will be builicicnt to borrow a pair from a one- 

horse cart. a 

2705. The bmh harrow {Jig‘ 358.) is used for harrowing grass lands to disperse 
roughnesses and decaying matter; and it is also sometimes used for covering grass or 
clover seeds. Small rigid branches of spray arc interwoven in a frame, consisting of 





three or more cross bars, fixed into two end-pieccs in such a manner as to be very 
rough and bushy underneath. To the extremities of the frame before are some¬ 
times attached two wheels, about twelve inches in diameter, upon which it moves; 
sometimes, however, wheels are not employed, but the whole rough surface is applied to, 
and dragged on, the ground. 

2706'. The only essential imidemcnt of the harrow kind is the Berwickshire harrow. 
(fg. 330.) 

St.ct. IV. Rollers. 

2707. The roller is constructed of wood, stone, or cast iron, according to convenience 
or the purposes for which it is to be used. For tillage land.s, the roller is used to break 
the lumps of earth, and in some cases to p' "ss in and firm the ground about newly sown 
seed; on grass lands it is used to compress and smooth the surface, and render it better 
adapted for mowing. It has been matter of dispute whether rollers with large or small 
diameters have the advantage in point of effect upon the land. In constructing heavy 
rollers; .'Agy should not have too great a diameter, whatever the material be of which 
they are fenned, as the pressure is ^minished where the implement is of very large sice, 
by its resting on too much surface at once, except an addition of weight in proportion 
be nniade. By having the roller made small, when loaded to the same weight, a much 
greater etTcct vvill be produced, and a considerable saving of expense be made in the 
opnstruction of ftie implement. The common length of rollers is five or six feet, and 
title prdinaiy diameter from fifteen to thirty inches; but those employed for flattening 
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onC'bout ridgcii, in order to prepare them for drilling turnips upon, are commonly shorter, 
and of much less diameter. Large rollers should have double shafts, in order tliat they 
may be drawn l>y two horses abreast; and such as arc employed for arable lands should 
liavc a scraper attached to them. Strung frames are also necessary fur rollers, so tlifit 

g-g proper weights may be put upon them ; and open 

1 bonces or carts (Jijr. .“159.) jilaced upon them may 
sometimes be requisite, in order to contain any addi- 
tioiial weight that may be thought proper, as w'ell as 
(O lO ) receive stones or other matters tliat may be picked 
up from the ground. Pieces of wood or stone, as 
heavy as a man can lift, are the most suitable substances for loading these implements 
with, where they have not tlic advantage of boxes for icsciviiig loads, 

11708. Hie parted cast-iron roller was invented to remedy the inconvenience expe¬ 
rienced in the use of the common implement, in turning at tlie ends of ridges or other 
places, wlicte, from the roller not moving upoti its axis, but being drawn along the sur¬ 
face of the ground, it is liable to bear it up, and make depressions before tlie cylinder 
comes again into the {}ircct line of draught; and at the same time it is not brought round 
witliout great exertion in the teams, 'I'hc cylinder, in two pieces {Jig. 362. a a), 
obviates tliis inconvenience, by enabling tlie two parts to turn round on tl]cir own axis, 
the one forward, and the other in a retrograde direction. 

2709. The spiky or compound roller is occasionally employed in w'orking fallows, or 
preparing stiff bean-land for wheat. In stiff clay-ground, when-ploughed dry, or which 
has l)een niucli trod upon, tlic furrow-slice will rise in large lumps, or hard clods, 
wliicli the harrow cannot break so as to cover tlie seed in a proper manner. In this 
state of the ground, the rollers commonly used have little effect in breaking these hard 
clods. Indeed, the seed is often buried in the ground, by the clods being pressed down 
upon itliy tlie weight of the roller- To remedy this, the spike-roller has been ciiiploycd, 
and found very useful; but a roller can Ire made, which, perhaps, may answer the pur¬ 
pose better than the spike one. Tliis roller is formed from a piece of liard wood, of a 
cylindrical form, on which are placed several rows of sharp-pointed darts, made either of 
forged iron, or cast niet.'tl. These darts, by striking the hard clods in a sloping direction, 
cut or split them into small pieces; and, liy this means, they must be more easily 
pulverised by the h.irrow. 

2710. Jiarlletl’s cultivator (Jigs. 360. and 361.) is an implement of the roller kind, 



said to he useful in prcji.iring w'ct land for tillage in Cornwall. It consists of a roller 
composed of 13 thin iron plates, each fastened to a circular block of wood of four 



361 


inches in thickness, and nine inches in diameter, and bound 
round with iron. Both blocks (o) and plates (i) arc 
movable on an iron axle; and though Mr. Bartlct, tJie 
inventor, lias adopted a diameter of nine inches for the 
blocks, and fifteen inches fur the plates, yet these dimensions 
may be increased or diminished at pleasure. The frame 
in which the roller is inserted has a bar, on which are 
fixed scrapers of iron, which kcifp the roller continually 
clean, (fiard. Mag. vol. v.) 

2711 The roller and water box {Jig. 362.) is sometimes used for watering spring 
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crops, 01 clovers, with liquid manure, previously rolling them. It has the advantage oI 



a more perfect machine, in the holes being easily cleaned when choked up with the 
thickened water. 

27 ly. The furrow-roller ( fig. S63.) is con¬ 
trived for the purpose of rolling tlic furrows in 
steep hilly situations, and other places where the 
common roller cannot be employed. 

2713. The Norfolk drill-roller, and the ridge 
and furrow concave or scalloped roller attached to 
certain turnip-drills, have already been depicted. 

(2C80. and 2688.) 

2714. The irressing plough is a term erroneously applied to a machine of the roller 

kind (fg. 304.) It generally 
consists of two east-iron wheels, 
for the purpose of impressing 
two small seed gutters or drills 
on the furrow slices turned 
over by the common plough, 
and a third wheel fur running 
in tlie bottom of the furrow 

for the purpose of keeping the machine steady. The wheels are kept clean by scrapers. 
(fg. 363.) This implement is used in breaking up clover leys for wheat, two ploughs 
follow each other; and after them one horse, walking in the fur¬ 
row, diags the pressing plough. I'lic advantages are said to be 
a film bed for the seed, by which it is not liable to he thrown 
out in the winter season, and not so liable to be attacked by the 
grub and wire worm; and (lie rising of the plants in rows, by 
which means they may be hoed or harrowed between. 

2715. FJrown’s cross-cutting machine (fg. 3C6.) is used for cross-cutting the furrows 

of rough, mossy, and heathy land, in 
order to reduce the soil to a state fit 
fur receiving the seed. It consists 
of a scries of parallel iron plates, or 
blades as they may be termed, fixed 
in a frame-work of wood, by Uie 
weight of which, and the pressure on 
the shafts by the driver, they are 
forced into the ground. The frame 
consists of oak; and tlie main beams 
arc 4 feet long, 6 inches deep, and 
5 inches broad, with cross bars of 
proportional sti-ength. TTie handles 
are 6^ feet long. Tlie blades ore 
of good foreign iron, 4 feet 3 inches 
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long, 3^ inches broad, and five eighths of an inch thick at tlie back. Tlie curves of the 
blades are formed to a circle of 40 inches diameter. (High. Soc. IVans. vol. vii.) 

2716. I'he SUhney scarifier, or hash, consists of a cylinder with many circular cutters, 
or a number of circular cutters connected together upon one axis, which is intended to 
pass over the ground, for the purpose of scarifying or cutting the surface of grass land, 
perpendicularly, to the depth of a fe%r inches, and to any required degree of fineness. 
By means of this scarifier, or liash, the roots of old grass may be eflectually destroyed 
without the labour of ploughing, which is calculated to enable the farmer to graze the 
land much longer, previously to breaking it up for wheat or turnip tillage. The 
apparatus is proposed to be connected to the hinder part of an ordinary cart ; or the axis 
of the cylinder, or circular cutters, may be supported ! y two iron arms, attached to the 
axletree with a pair of common carriage wheels. When this machine is used for 
renewing lawns or grass land, it will then be necessary to fix above the cutters a box 
containing grass seed; which box must be perforated with small holes, one hole being 
exactly over every cutter, so that the seed may fall immediately into the furrow produced 
by the cutter. (A^cwlon’s Journal, vol. i. p. 250.) 

2717. The only essential roller for general purposes is tlie parted cast-iron roller, with 
a sciaper and box over (^g. 359.). 

Sxcr. V. Machines for laying Land even, and other occasional or anomalous Tillage 

Machines. 

2718. Various machines for agricultural purposes are occasionally brought into notice 
by amateur cultivators, and some even by the professional farmer. It forms, indeed, the 
privilege and the characteristic of wealth and intelligence, to procure to lie made what¬ 
ever particular circumstances may require, in every department of the mechanical agents 
of culture. We shall only notice a tew, and tliat chiefly for the purpose of showing the 
resources of the present age. 

2719. ty machines for laying land level two may be noticed: in the first and best 

{Jig. 367.), the horses are harnessed to a 
pule (aS which is joined to an axle having 
a pair of low wheels (6 c). Into this 
axletree are mortised two long side-pieces 
(d), terminating in handles (ee). Some¬ 
what inclined to these long or upper side 
pieces, shorter lower ones are joined by 
cross pieces, and connected by strong 
side-boards. The mackinc has no bot- 
an axle {Jig- 36‘8. g), and to the bottom 

of this the scraper part (A) is firmly screwed. The front ends of the slide irons {Jig. 

367. ni), turning up, pass easily through mortises in the 
upper side-pieces (d), where, by means of pins, the in¬ 
clination of tlie slide irons and of the back board can be 
adjusted within narrow limits, according to tlie nature of 
the soil to be levelled and the mass of earth previously 
loosened by ploughing. This earth the back board is 
intended to collect and force before it, until the machine 
arrives at the place w-herc it is intended to be deposited. 
Here, by lifting up the hinder part of the machine by its 
handles (c e), the contents are left on the ground, and 
the machine proceeds to a fresh hillock. {Supp. Encycl. 
Brit, i. 25.) 

2720. The Flemish levelling machine {Jig. 369-) may 
be considered as a shovel, on a large scale, to be drawn by 
a pair of horses j it collects earth at the pleasure of the 
holder, who contrives to make the horses turn over the 
shovel and empty the contents by merely letting go the handle (o), and recovering it by 


means of a cord (fi ), when emptied, as already described. (508.) 

2721. The levelling harroio (2701.) is adequate to all ordinary purposes. 
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Sbct. VI. Mac/uHcs fur reaping und gathering the C) op. 

2722. The hone machines of liaytiine and harvest are chiefly the liorse rakes, the ha\ 
tedder, and the reaping inaclilne. 

Subsect. I. Horse Rakes and Haymaking Machines- 

272;}. Raking machines are not in very general use; but, where corn is mown, they 
are succcsstidly employed in drawing together tlie scattered stalks, and are also of great 
use in haymaking, I'lic saving in both cases consists in the substitution of animal foi 
manual labour. 

2724. The common or Norfolk horse rake (fg. 370.) is employed for barley and oat 

crops, and also for hay. One man, and a horse 
driven by means of a line or rein, are capable of 
clearing from twenty to thirty acres in a moderate 
day’s work ; the grain being deposited in regular 
lows or lines across the field, by simply lifting up 
the tool and dropping it from the teeth, without 
the hor.se being stoppe<I. 

272.'>. I'he hone stubble-rake is a large heavy 
kind of horse rake, isiving strong iron teeth, 
fourteen or fifteen inches in '■'iigth, jrlaced at five 
or six inches from each other, and a beam four 
inches square, and eight or ten feet in length. In drawing it two horses arc sometimes 
made use of, by which it is csipable of clearing a considerable quantity of stubble in a 
short time. In general, however, it is much better economy to cut the stubble as a pait 
of the straw. 

2726’. The couth-grass rake diller.s little from the last, and is employed in fallowing 
very foul lands, to collect the couch-giass or other root weeds. It may be observed, 
however, that where a good system of cultivation is followed, no root weeds will ever 
obtain such an ascendency in the soil as to rendei .in imideinent of this kind lequisite. 

2727. fl'eirs improved hay or coni lalel^fig. ;}71.) is adjusted by wheels, and is readily 




put in and out of gear by means of the handles (o a) and bent iron stays (J b). It Is 
drawn by one horse in sh.afts (c), and is a very efieetive implement. 

272.S. The hay-ledding machine {fig- 372.), invented about 1800, by Salmon of 
Woburn, lias been found a very uselul implement, especially in making natural or 
meadow hay, whicli requires to he mueh more frequently turned, and more thinly spread 
out, than hay from clover and rye grass. It consists of an axle and pair of wheels, the 
axle forming the shaft of an open cylindrical frame, formed by arms proceeding from it, 
from the extremities of which bars arc stretched, set with iron prongs, pointing outwards, 
and about six inclics long, and curved. I’liere is a cniuk by which this cylinder of prongs 
is raised from the grouiiil, when the machine is going to, and returning from, the field; 
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or when it is not wanted to operate. It is drawn by one horse, and, on Uie whole, 
answers as a tedding machine perfectly. In the neighbourhood of London, where 






iiu'adow hay is so extensively made, it is found to produce a great saving of labour, and 
is now coining into vci-y general use. 

The hay stvooj} vr sweep {Jig. 373.) is an implement for drawing or sweeping 
accumulations of hay to the cart or rick, or to any larger 
accumulations. Sometimes a rope is merely )iut round 
the heap, especially if it has been a few days in the cock, 
of piled up ; but the most general hay swoop consists of 
two curved pieces of wood, six or eight feet long, joined 
by upright pieces, so as to form somelhiiig like the back 
of a chair. To the four corners of this, rojies are attached, 
which meet in the hook of a one-horse vvhipplc-tiee (ii). 
2730. Snowden's Icnf-collcc/ing nmchine is for the purpose of collecting dead leaves from 
1,-iwns, paiks, and plcasuic-grounds, and has been employed in the King’s grounds at 
H.impton Court. The apparatus consists of a large cylindrical tub, about five feet in 
diameter, and seven feet long, which swings upon an axle, and is open at top, in ordei 
to receive the leaves .is they arc collected. The collectors .ate hollow iron scoops, or 
scr.apers, attached to bars, extending across the machine from two iron hoops, which 
work round the cylindrical receiver, and, as they revolve, sciapc tlie giouiid, collect the 
leases together, lift them up, and turn them over into the tub. The collectors or scoops 

{fig. 37‘1.) are m.ade of many distinct pieces, set in rows, 
with springs behind each, Ity which any part of the sciaper 
is enabled to give w.iy, should it come in contact with a 
stone, in a manner similar to the rake bars of a haymaking 
machine. The hoops carrying the scrapers are loweied 
and adjusted to meet the ground, by having their pivots 
supported in a lever attached to the carri.agc, upon which it 
is .adjusted by means of a circular rack and pinion. I'he 
scrapers are carried round as the cairiagc moves forward, by 
means of a spur-wheel, upon the nave of one of the carriage wheels, which works into 
a cog wheel uj)on the .axis of the scraper- frame. I'liis apparatus is designed, beside 
cleaning p.orks and lawns of dead letives, to remove snow from the walks, to scrape and 
clean roads, and for several other useful purposes. {Newton's .Tonrnal, vol. i. p. 203.) 


371 



SuBsecT. 2. Reaping Machines. 

2731. Though reaping machines, as wc have seen (133.), are as old as the time of 
the Romans, one of an effective description is yet a desideratum in agriculture; unless 
the recent invention of the Rev. Patrick Hell can be considered as supplying that 
desideratum. The high price of manual labour during harvest, and the universal desire 
in civilised society of abridging every description of labour, will doubtless call forth sucit 
a re.iping machine as may be employed in all ordinary situations; and this is, perhaps, all 
that can lie desired or expected, (’orn laid down, or twisted and matted by wind and 
rain, or growing among trees, or on very irregular surfaces, or sleep sides of hills, will 
probably ever require to be reaped by hand. But independently of the high price of 
labour, despatch, as an able author observes {Snpj). JSncyc. Brit. i. 118.), is a matter of 
great impoitance in such a climate as that of Britain. In reaping corn at the precise 
period of its maturity, the advantages of despatch arc incalculable, especially in those 
districts where tlie dilliculty of procuring hands, even at enormous wages, aggrav.ates the 
fianger from the instability of th# season. It cannot, thcrefoie, fail to be interesting, 
and we bopc it may be also useful, to record some of the more remarkable attempts that 
have been made towards an invention so eminently calculated to forward this most 
important operation. 
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2732. Thefirit attempt at a reapit^ machine, so far as we have Iciirned, was made by Boyce, who 
obtained a patent for a reaping machine early in the present century. This machine was placed in a two¬ 
wheeled carriage, somewhat rcscmliline a common cart, but tiie wheels were fixed upon the axle, so that 
t revolved along with them. A cog-wheel, within the earnage, turned a smaller one at the upiier end of 
an Inclined axis, and at the lower end of this was a larger wheel, which gave a rapid motion to a pinion 
fixed upon a vertical axis in the foreiiact of the carriage, and rather on one side, so that it went before 
one of the wheels of the carriage. 'Ine vertical spindle descended to within a few inches of the surface 
of the ground, and had there a number of scythes fixed upo'.i it horizontally. This machine, when wheeled 
along, would, by the rapid revolution of its scythes, cut down a portion of the corn growing upon the 
ground over which It passed, but having no provision tor gathering up the corn in parcels and laying it in 
proper heaps, it was wholly unsuited to tlie purpose. 

27J3. An naprovement on this attempt was made by I’lucliiiet, an agricultural iinpiemeiit-maker of 
London, some years afterwards. The principal alteration he made was in substituting lor the scythes a 
circular steel plate, made very sharp at the edge, and notched at the u)>per side like a sickle. This plate 
acted in the same manner .is a very hue lootli^ saw, and was found to cut the com iiiuch better than the 
scythes of the original machine. 

2734. A machine, invented hy Gladstone of Castle Dottglas, in the stewartry of Kircudbright, operated 
upon nearly the same principles with I’lucknet’s; but Oladstune made his work niiich better by 
introducing a circular table, with strong wooden teeth notched below, all around, which was fixed 
immediately over the cutter and parallel to it. The use of these teeth was to collect the corn, and retain 
it till it was orarated on by the circukir cutter. The corn, when cut, was received iijion this table; and, 
when a suilicicnt quantity was collected, taken away by a rake or sweeper, and l.iid upon the ground 
beneatli the machine, in separate parcels. To this machine was added a small circular wheel of wood, 
covered with emery, which, being always kept in eoiiCact with the great cutter at the back iiart, or 
opposite side to that where the ciiUing w.is performed, kept it constantly ground to a sharp edge. 

2735. Salmon of Wobum tnatic the next attnnpt; and his invention, it is said, promised better than those 
we have mentioned. It was constructed upon a totally different urinciplc, as it cut the corn by means ol 
shears; and it was provided with a very complete .apparatus for laying it down in parcels as it was cut 

2736. The next machine {fig. 375,), and one of great ingenuity and promise, is that constructed by 



Smith, of the Deanston Cotton Works, Perthshire. Smith's (icrsevcrancc. Ins successive improvements, 
and ingenious yet simple contrivances for rcmeilying defects, aflbrded strong grounds to ho]ic that he 
would Ultimately succeed in rendering his machine a most valuable acquisition to agriculturists; but 
various circumstances have nrcvciitcd Mr. Smith ftom perfecting his invention. Kc made the first trial 
of his machine upon a smalt scale, during the harvest of 1811. It was then wrought by two men In 
1812 he constructed one U|)on a larger scale, to be wrought by a horse; hut, though he cut down several 
acres of oats and barley with considerable ease, it was found that when met by an acclivity the horse could 
not move the machine with piojicr eObet. In 1813 he made a more succcs^l attempt, with an improvcil 
machine, worked by one man and two horses; and (1814) it was still farroer imjiroved by an additional 
apiiaratus, tending to regulate the application of the cutter when working on an uneven surface. This 
ingenious machine has been again tried, in September 1815, and with much success. A Scotch acre (1| 
acre Knglish) of beans was cut down with case in an hour and a quarter. The trials made with it on 
wheat, though not extensive, were satisfactory; and in reaping oats, the corn was laid down in the 
most regular manner. The cutter of this machine is circular, and operates horizontally ; it is appended 
to a drum connected with the forepart of the machine, its bhidc projecting some inches beyond the peri, 
phery of the lower end of the drum; and the machine is so constructed as to communicate, m moving 
forward, a rapid rotatory motion to this drum and cutter, by which the stalks are cut, and, falling upon 
the drum, arc carried round and thrown off’in rcmlar rows. This most ingenious piece of madiinery 
will cut about an English acre per hour, during whiA time the cutter requires to be four times sharpened 
with a common scytne stone. The expense of this machine is estimated at il-om thirty to thirty-five 
pounds. If properly managed it may last for many years; onl^ requiring a new cutter every two or 
three years, a repair wliich cannot cost much. This promising invention, which attracted a good deal 
of notice a few years ago, remains, it is believed, t . it was then, in a state not calculated for extensive 
use. Mr. Smith’s large concerns in the cotton manufacture may hav^revented him from continuing his 
experiments; and it is understood that the time he has already devised to It has been without sufficient 
remuneraUbn or encouragement 

^37, Sell's reaping machine (Jigs 376 and 377.) is the most recent as well as the most perfect inven¬ 
tion of this description. The frame-work of this nfachinc (a a) may be made lighter or stronger accord., 
ing to, circumstances; n n and c c are four wheels upon which it is mounted, of whatever form it is 
made; RIs have their spokes at right angles to theit naves, and are 3^ feet diameter. For neatness’ 
sake the naves are made of cast-iron; the wheels are foom five to six inches broad at the rims, and 
Are surrounded with a slight hoop of iron. Were they made narrower in the rims, when the ground 
was soft they would both cut it, and drag, without giving motion to the connected parts of the ma¬ 
chinery. The small wheels (c c;, which support the front of the frame, are (like the large ones B a) 
made of wood; they are fourteen inches in diameter, and six inches broad at the rims, with a vory slight 
hoop of iron round them. Their axles, which are of iron, are screwed to the frame, and are about 1| 
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inrhei in diameter. The wheels are placet! as near tlic front of the frame as possible, the reason for 
which will appear when the general description of the inaclune is given The wheels B u are connected 
with the roam axle (i>), in .such a manner .ts that they may turn upon it, similarly to a carriage-wheel, 
without moving the axle with them; or they can be lixetl to it at )ilc.tsurc, so as to turn it round with 
them as occasion requires b'ur this purpose, the holes iii the nave.s arc circular , and of course so much 
of the axle ns passes Ihrougli them is round. There arc cross Hetigcs, cast u|M>n the nave, which catch 
hold of the coupling box e when the machinery is to be moved, end are disengaged from it by the handle 
p, when the machine is going, without moving the machinerl In the engraving, this part of the apjiaratus 
is entirely concealed at one of the wheels, except a small portion of the handle at ii The other coiqding 
box is but faintly represented at E. The handle P has a joint in it, which is fixed to the other linll of it, 
which passes through the ffamc of the machine, and terminates with the handle ii; so that both coujiling 
boxes can be managed by the driver, standing at ii, aliliougli they arc on opposite sides of the frame. 
The main axle (i>) is dj feet long between tlic shoulders, and eight inches from the shoulders to the coupling 
box: the frame of the machine is four feet broad, by seven tect long. Fixed upon the main axle (d) is the 
beveled wheel (i) of sixty teelli, jiart of which is seen in the engraving. 'I'his beveled wheel moves two 
pinions of ten teeth each. These pinions arc eoncealcd in the plate hy the frame of the machine : one of 
them turns the crank-rod (k), mid the other gives motion to the coupling wheels (l l) upon the top of the 
frame. The crank-rod (x) l^mg thus put in motion as the machine moves forward, the crank m, which 
gives motion to the cutters, revolves with a uiiiturin and steady motion n is a coupling strap of iron, 
which connects the crank (.u) and the movable bar (o o) together, which is kept in its place by means of 
the gliding honks (p r) working in the brass sockeLs (q q) winch are screwed upon the strong iron supports 
(r r.) It is obvious that as the crank (m) revolves, it will, by pulling the connecting rod (n), give a perpetual 
motion backwards and forwards to the movable bar (o o) In order that there may be as little friction ns 
IKissiblc to the movable bar (oo) there arc two friction pulleys fixed to tlie iron supports (ii a), upon which 
the movable bar [o o) rests. These arc not seen in the plate, as they are placed immediately below the bar; 
but to any person who considers the thing attentively, they must be readily understood. They arc of 
the greatest consequence, as the back jiarts ut the eiiUers wholly re . upon the movable bar (o o); and from 
the spring which each cuttei must necessarily have, the pressurik upoi it is very considerable With 
respect to the cutters, it may here be remarked that the greater body of ttum is made of iron, crlged 
with the best steel, hardened as much as they will bear, without breaking o..' uito chips when the 
machine is in operation. The euttcr-bar (that is, the bar upon n hich the cutters arc crewed) is strongly 
screwed iiixm the extremities of the supports (r n), and is six feet long, by three inches broad, and tlirce 
fourths of an inch thick. The lower or hxed cutters (s s s) are made triangular, of solid iron, edged w itli 
steel, as before mentioned: they are fifteen inche,s long from the point to the extremity, four iiirhes 
broad at the base, and ncarlyone fourth of an inrh thick : tlicy are steeled only to the Iroiit of the bar, 
thus leaving a steeled edge of about one foot. In the middle of the base of tlie cutter there is a hole 
pierced, half an inch in diameter, and a corresponding one in the bar where it is to be jilaced. 'J’he liolc 
in the Uir is screwed ; and, in fixing a cutter, a bolt is passed through the hole in the base, and screwed 
tightly down into the bar. To prevent a cutter from shifting its place, there are other two small holes 
pierced, one on each side of the half.iiich liole in the base, and corresponding ones in the rentre of the 
bar: these holes are one fourth of .an inch in diameter. Into he holes in the bar there are two iron 
pms firmly riveted below, and left one eighth of an inch above tlie bar, made to lit neatly into 1 lie holes 
in the cutters, although with a sufliciency of looseness to allow the cutter to be taken easily olf when the 
bolt in the middle is screwed out By this means, when the bolt in tlic middle is screwed down, a prm 
and unalterable position is insured to the under cutter The upper cutters (u ii,) \c., like tlie under ones, 
are made of good iron, edged with steel as far back as tlic hole where the bolts upon which they turn 
|>ass through They are three inches broad where the hole is jnereed , and, beliiiid the cuttei-bar, as is 
seen in the plate, they are bent down about two inehes, to allow the rollers and canv.iss to opci .itc, as sliall 
be afterwards described. After being continued hunzontally about three inches, they are again bent up, 
and their extremities placed above the movable bar. They are made about Kii iiiclies long from the iroiiit 
.to the hole, and about 7} inches from the hole to the extremity backwards Both ujiper aiid uiidci 
cutters are sharpened on noth sides, similarly to a pair of scissors, the under ones, ot course, upon the 
upper side, and the upper ones upon the lower side: thus forming, when flip cutters arc screwed to 
their places, a perpetual cutter upon that principle. The bolts upon which the upper or movable cutter 
work are half an inch in diameter, and are scrcwml to the bar through a bole of rorrcsponding breadth : 
they are made to go through the bar about half an inch, upon which a nut is screwed, to jirei crit the bolts 
from unscrewing, which they would otherwise do, flrom the moving of the cutters; w hu h would allow the 
edges of the cutters to separate, and of course the machine would get deranged, ,iiid would not operate 
The points of the under or fixed cutters are six inches separate; of lourse the holes m thi' bar, by which 
they are hxed, arc six inches apart The bolts of the upper nr movable euttcis arc iiitermedi.itc, that is, 
three inches from the others^ so that the cutter.har is bored from end to cud willi lioles bait an inch in 
diameter, and three iiiehes distant The small holes, witli the pins which prevent the fixed cutters from 
shifting their places, are each IJ inch from the large holes; so that the liar, UTore the cutters are 
screwed tiixiii it, is pierced first with a small liolo, then a large one, then two small ones, then a large 
one, then two small ones, &c., as may be understood from the plate; e.icti hole IJ mill .ijsirt The 
back parts of the movable cutters, as was already mentioned, ro.st upon the movable liar, and on each 
side of every cutter there is an iron pin, of one fourth of an inch in diameter, riveted into the movable 
bar By means of tlicso pins, it is easily seen, from the consideration of the plate, that, as the 
movable bar is pushed backwards and forwards liy the crank (vi) upon the friction pulleys below it, 
the movable cutters will have a perpetual motion backwards and forwards. Under the heads ol tlic 
bolts, which fasten the movable eiifters, and the cutters themselves, tlicrc is placed a washer of 
brass, to dimmish the friction as much as )>ossibIe; and, for the admission of oil, there are two 
sinall holes pierced in the head ot each bolt. Tliere arc twelve movable cutters, and thirteen 
fixed ones. With i.tcrvuls of six inches between the iioiiits of the latter; so that the breadth ot 
the machine is exactly six feet: but this brcadtii, from the principle of the machine, may be 
rithcr increased or diminislicil, according to the nature of the farm upon which the machine is intended 
to operate. Upon a perfectly level farm the machine might lie made broader; but upon a farm of sloping 
•ir uneven surface, one of six feet in breadth will be found to be work enough for two horses. 

\s it was before stated, the lievcied wheel (i) gives motion to the coupling wheels (u i^of 18 teeth each ; 
.'hese move the horizontal shaft v, and the wheel w, v hich is fixed to the end of it. The whcc w has 8G 
teeth ; and pinion x, which it turns, and which is fixed upon the gudgeon of the roller y, has 18 teeth 
This part, however, is misrepresented in the drawing, which was taken from a model winch had the 
rollers turned by eoupling wheels, as shown in the plate. The one roller (v) turns tlic other tz),by the 
pitch.chains (iris), the chief use of which is to keep thesneot of canvass ftom changing its place by the revolu. 
tion of the rollers. The canvass, fVom its gravity, would slip down upon the rollers as flic machine moved 
forward; and it would twist upon them, by the unequal pressure to whieh it is exposed by the cut corn 
pressing unequally uixm it: to prevent these derangements, there arc loops flxeil to the canvass, which 
arc made fast to the links of the chain, about six inches apart; and there being an equal number of links 
111 both the upper and lower chains, and an cxiual number of teeth in the four pulleys upon which they 
work, the canvass revolves uniformly, without being in the least deranged by the many casualties to 
which it is exjxised. b is the polo to which the liorses arc yoked: It is made of wood, and is firmly fixed 
to the cross rails upon the fop of the ftamc : its length is ten feet from its extremity to the frame of the 
machine, cc are the swiiigletrees by winch the horses are yoked: they are yoked similarly to horses in a 
carriage, so as both to draw forward, or push backward, at pleasure. Their heads, of course, are towards 



Book IV. 


REAPING MACHINES. 


4S25 



The lUv. Patrick Bell mvenit; the Rev James Crttiekshanks ReL 







42« 


SCIENCE OF AGRICULTURE, 


Part II. 


the machine ; and, in appearance, they push the machine-before them, but, in reality, they are drawing 
the same as in the plough, /iisa small rod of wood, or Ac/m, which the driver holds in his right hand, by 
the pulling of which to him, or pushing it from him, he conducts the machine straight forward. The 
dotted lines in the plate arc a continuation of the pole with the swingletrees and helm attached. The 
machine 18 turned, at the end of the ridge, by the followingcoiitrivancc;—The two wheels ce, in the body 
of the machine, are joined to the lever / by an upiight movable axle. These wheels arc similar to the two 
(cc) on the front of the Iramc; they have a strong iron .ixle, which is made so long as to let the wheels 
conveniently turn between the crank-rod (k) and the frame Af the machine. In order that this piece of the 
apparatus may be useil with advantage, the beveled wheel i is not placed uiion the middle of the mam 
axle (i>), but about one loot from the end of it, as is seen in the engraving. This throws the crank-rod (K) 
nearer the side ol the machine, thus leaving plenty of space for the turning apparatus. In the middle of 
the horizontal axle of the wheels ee there is an upright st.indard of iron, sulhcicntly strong, and firmly 
joined to the horizontal axle. 'This upright standard or axle passes through the middle ol the lever / 
(which IS of wood, and, at this part, about five inches square), about twenty inrlics fl-om the end of it. 
Uiion the top of tlie upright standard there is jilaccd a segment of a wticol (i), with the teeth on the lower 
aide, which is worked by a small pinion of six teeth upon tlic end ol the rodg. This pinion is not 
seen in the engraving, as it is completely concealed by the segment i. The rod g, and the small pinion 
upon it, are turned round by the handle Aj the pinion moves the segment i, whirji, being firmly fixed to 
the upright standard, turns the small wheels ee cither way. When (hem.u;hinc is cutting, the wheels re 
are put jiarallel to the cutters ; and in this position they assi-st tlie machine in passing a fuirow, without 
allowing the cutters to come in contact with ti)c opposite side of it. But when the machine is to be 
turned round, they arc turned, with an angle to the path of ihc machine, by the handle A ; and tlie rod 
g being fixed in that jiosition by a screw near the handle, tlm lever is then pressed down, and fixed with 
a atfcA to the frame of tlie machine. In pressing down the lever /, the small wheels ee, which before 
wore about two inches from the grouiu), are pre.sscd to the earth, about two or three inclics below the 
natural level of the machine Of course, the two front wheels (c’ r) are lifteil two or three inches from the 
ground, and the cutters considerably inoie, thus insuring them from accident while turning round 'The 
machine now rests ujxin the two Urge wheels b b, and the two small ones ee of the lever; and the two 
front wheels (c <■) go for nothing, as they do not toiu h the ground. Hut the axle of the small 'vbcels e e 
being placed with an angle to the mam axle (n) of the large wheels b n, the macliinc will n.itilfa>i^ turn 
round upon the horses being moved sluwlv forw.ird . of course, the greater the angle formcii by tlic n.'o 
axles, the less spare will the machine require to turn iqxin In turning tlie machine, however, attention 
must always be given to disengage the large wheels d n from the main axle (i>); this is done by shifting 
the coupling boxes er by means of the handles ii ii. The apparatus//, or collector, is pl.arcd exactly 
above the cutters: it is 21 feet iii diameter, made of wnoii, as slight as may be. The supports in 
the original machine, were made of iron ; but now the two side-beams of the machine are made of a piece 
of wood, with a natural cast upon it, similar to the beam of .a iilough, but rising with a much greater angle, 
as near the form of the iron supports in the plate as possible, and continued hoiizontally till their points 
are exactly above the movable bar oo. The points p p arc made ol iron, bent as in the plate, to allow the 
collector (f /) to turn round. At q 9 q o are strong iron screws, working in nuts placed in the wooden part 
of the supports, which serve the double purpose of uniting the iron part to the woml, and allowing it to 
be drawn forward, or pushed b.ickward, .as occ.asUm may be, by either shitting to another hole, or, which 
is better, by long slips 111 the middle of the bar I.niig corn requires the collector to be placed forward, 
and short corn requires it to be taken back. At 00 are two perpendicular rods, winch slip in iinles m the 
imints of the supiiorts ; by the moving of which, upwards or downwards, the collector (//,) which turns in 
sockets in the lower ends of these rods, is lowcrcil, or heightened, according to the length ot the corn to 
be cut "I'lic rods are fixed in their plaees Iiy screws in the end of the supports 'Tliccollector is turnnl liy 
a cross belt, or chain, passing over the two pulleys m n. A piece of slight ranvnss is put round the rollers 
\ z, fixed to the chains (iir, .as Iiefore described The lower ends of the rollers have a shield of plate iren 
round tlicir gudgeons, to jircvent the cut corn from warping, which it does effectually The bushes ol the 
roller z are made to shift by screws, to tighten the chains a little, to prevent them from slipping the pulleys, 
as they lengthen alittlcby using, especially when new Fig. ,776 is a representation of the maciuiie in 
full operation. About six or eight yards of the field require to be cut at the ends to allow the machine 
to turn without injuring the corn, which may be done by the macliine itself. If the corn is standing 
nearly upright, a convenient number of ridges may lie taken in and rut by going round them ; but if tlic 
corn 18 standing, and the field free from dcc|> furrows, it may he cut by going round and round it till it 
is finished in the middle. One man, as seen in the plate, is siifilcient to manage the whole operation 'The 
cutting, collecting, and laying arc the three principal parts of this machine, which have been all, more or 
less, explained in the general descn|)tion given above. But .as they arc particular, a few words on each of 
these heads may still be necessary, that the machine may bo completely understood mall its bearings Tirst, 
then, with regard to the cutting: it is desirable that the machine should do her work, and nothing more. 
If the motion of the cutters were too slow, she would not clear theground ; and if it were too quick, there 
would be a useless exiicnditureof (lowcrand machinery. Let it be remembered that the large outer wheels 
B B arc ^ feet in diameter; that tliebcveled wheel i has sixty tcelh; and that the crank.rod pinion has ten ; 
and that the cutters have twelve inches of a cutting edge 'The diameter of the wheels bu being .'ij feet sir 
forty.two inches, their circumferences are 131 <>4678 inches; every revolution of them will pass over 
nearly 1.32 inches of the ground’s surface; but there being ten tcelh m the crank-rod pinion, and sixty in 
the beveled wheel i, every revolution of the wheels d b will turn the crank-pmion six times, and, of course, 
the crank as often. But every turn of the crank.piiiion gives two cuts, and caih stroke of the cutters 
clears twelve inches of the ground, because they have twelve inches of a cutting edge : therefore, one 
revolution of the wheels b b gives twelve strokes of the cutters, and clears twelve times twelve, or 144 
inches of the surface of the ground But one revolution of d B pas.ses only over 132 inches of surface; 
therefore, the cutters are calculat-xl to cut, in one revolution of bb, twelve iiichos more than enough, 
that is, one inch each stroke. 1 his, however, is perhaps nothing more than is advis.shlc to calculate 
upon, making allowances fur the operation of the machinery, the partial dragging of the wheels, &c. &c 
SMondly, the collector (/ 1) must not move too slowly, lest it should retard the corn from falling uixin the 
canvass; and it must not move tix> quickly, lest it should shake ripe grain. As before stated, it is 2| feet 
in diameter, that is, 91 2477 inches in circumference. But one revolution of n » passes over 1.32 inches of 
surface; therefore, that the collector (/ [) may just touch the com, '•■ithout bringing it back, or retarding 
it from naturally falling back, it must make 1'4 revolution for every one that bb makes Since there arc 
six arms in U, every arm will touch the standing corn at equal distances of 15 7 inclios. The pulley t» 
makes six revolutions for one that b b makes: it is six inehes 111 duameter, and the pulley n, upon the axle 
of//, is nine inches; therefore m revolves T5 times for once that n turns round, and the collector (//) re. 
volves four times for once that the large wheels n b revolve. But 4 x 94 ‘-’477 = 376 99 inches, the sp.ace 
passed through by the clmimfcrenre of the collector, while the machine moves forward only 132; the 
iliflbrenee of which is 2+4'99, the space that the collector passes over more than the machine, during one 
revolution of b B. Therefore, every inch of the com is brought hack 1.34 inch nearly, by the collector, 
which is sufficient to insure its falling backwards upon the canvass; and j ct it touches tne corn so gently, 
that it is impossible that it can ipjure it in the smallest degree A quicker and a slower motion, however, 
is advisable; which is easily given, by having two or three sheaves ujion the pulleys m and m and then, 
by shitting the belt, a different motion is proifuccd. With regard to the canvass, it is necessary that it 
should revolve as much as the ground passed over by the machine; that is, while the wheels b b make one 
revolution, or pass over 1.32 inches of the surfaco,^32 inches at least of canvass should pass over the rollers, 
w, as before stated, has thirty-six teeth, and x eighteen, so that the roller V will give two revolutions for 
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one of w. But 'V revolves six times for one revolution of the wheels b b ; hence the roller v will revolve 
twelve times for every revolution of b o, The diameter of the rollers is four inehes: their circumferences, 
therefore, are nearly 12 SO inches, twelve revolutions of which will give 15072 inches. As before stated, 
one revolution of B B gives only 132 inches, wherefore there is a preponderance of motion, on the side ot 
the canvass, of 18 72 inches for every rcvolutipn of bk This velocity Is necessary to insure the canvass 
of clearing itself in all cases; and, with a smart velocity, the cut corn is laid down with a greater angle to 
the path of the machine. It may here be observed, that it is otten found convenient to have the canvass 
to lay down the corn on either side of the m^hinc, according to the direction from which the wind is 
blowing. This may be done with a double wheel at x, with a handle in the usual method employed for 
reversing the motion of the rollers of the threshing machine. It were desirable, too, it possible, to have 
the canvass liesmcared with a dryin;; oii or gum, or some other substance which would prevent it from 
contracting with moisture; as the slightest shower, or dew of a morning, contracts it so much, as to rcn. 
dcr the implement useless until the corn is perfectly dry. 

27 )H. An estimate of the probable value qf Bell's reaping machine ir i v be formed from the rgrorts signed 
by numerous practical farmers, who were spectators to diffbrent tri.i>s made in 1828 and 1629. In Sop. 
tcmlicr, 1828, the machine was tried at Powrie, in the county of Forfar, before between forty and lifty 
landed proprietors and practical agriculturists, who signed a declaration, stating “ that the machine cut 
down a breadth of dvc feet at once, was moved by a single horse, and attended by from six to eight 
ticrsons to tic up the corn ; and that the field was rc.apcd by this force at the rate of an imperial acre per 
hour.’’ (Gard. Mag. vnl. v. p 6U0.) In September, i829, the machine was tried at MoncKic in Forfar¬ 
shire, in the presence of a still greater number of persons, who attest that it cut, in half an hour, nearly 
half an English aero of a very heavy crop of oats, which were lodged, thrown about by the wind, and 
exceedingly difficult to harvest It was tried in a number of other jilaces in Forfarshire, Perthshire, and 
Fifeshire, and the goricral conviction appears to be, that it will soon come into as general use among 
farmers as the thre^ing machine, {fiord. Mag vol. vi) The price is, at present, between 301 and 351 .; 
but if it were once in general use, probably the cost might be lowered; but even that price would 
be saveil out of the usual sum paid for manual labour, during only one harvest, by an extensive farmer. 
Few men deserve better of his country, and indeed, of every civilised country where .agriculture is 
practised, than Mr. Bell; fur surely that invention must ultimately be of great bciiedt to men and 
women, which enable!, them to do by horses, oxen, or steam, that which they have hitherto done by a 
most severe description of manual labour, rendered doubly oppressive by the season of the year in which 
it must necessarily he perloiined. 

^39. A machine for reaping, and at the same time sheaving corn, was invented in the year 1822, by 
Mr. Henry Ogle, school-master at Bennington, near Alnwick, Mortliumberland. In 182.1, Messrs. 
Brown, iron founders in Alnwick, advertised that they would furnish machines of this sort complete 
for sheaving com at the beginning of harvest. No farmer however could be found who would go to the 
expense: The operation of the machine was satisfactory, and it was estimated to cut fourteen acres per 
day. An engraving and description of it will be touiid in the Mechanu.’s Magazine, vol. v. p .50. In 
the same work (vol i. n 145 ) will be found an engraving of a mowing maeliine invented by Jeremiah 
Bally, of Chester County, Uniteii .St.itcs, about 1821, and said to ainswer well, .and to have been exten. 
sivciy iiseil Whoever contemplates further improvements in this description of machinery, would do 
well to begin by making himself master of all the forcguiiig inventions. 

‘J740. Gladstone s machine for reaping beans {Jig- 378.) has been used in several parts 

of Scotland with complete 
A success. The framework 

^ of this machine is the 

same as that of a Cont¬ 
is mon plough. To this 

is added* the knife fa), 
which is a plate of steel, 
screwed to a piece of 
wood, to keep it from 
bending up and down; 
[x this wood being screwed 

11 to the framework. There 

I I is a wheel (6! to keep the 
I knife when in motion in a 

I horizontal position. The 

I cutting edge of the knife 

I (c) has teeth, or serratures, 

I on the upper side {d) ; 

' the under side (e) is flat. 

One horse and a man will cut with this machine from four to five acres a day, with ease, 
and perform the work as perfectly as by manual labour. 

2741. .A machine for reaping the heads or seed-pods qf clover (Jig- 379.), where the 

second growth of that crop is left to stand for seed, has 
lieen used in some parts of Norfolk and Suffolk. It 
consists of a comb, the teeth of which arc lance-shaped, 
very sharp, and set close. Tliis comb is affixed horizon¬ 
tally to tlie fore part of the bottom of an open box or 
barrow, which is drawn by one horse and guided by a 
man, who empties the barrow in regular lines across 
the field by means of an implement (o), which serves also to clean the teeth. 

2742. A machine fw mowing clover hap has frequently been attempted, but not yet 
perfected. One by Plucknet, eff the Biackfriars Road, London, succeeded tolerably, 
but never came into use: it consisted of circular knives put into rapid motion, and the 
cut stalks guided to one side by a revolving cradle, like that attached to com scythes, 
(2480.) It never came into use. 
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Sect. VI I. Machines of Deportation. 

2743. The carriage or conveyance machines of agriculture arc cliicfly carts and waggons, 
and their several varieties. 

SuusECT. 1. farts. 

2744. Carts, like otlicr imploinonts, vary in their forms and modes of construction, 
according to ihc nature and situation of the roadsj and niatiy other local circumstances ; 
but, for tlie purposes of farming, tliose of the single-horse kind arc in general the most 
advantageous and iisefid. The advantages of singlc-liorse carts. Lord R. Seymour 
observes [Ann. Ag. xxvii ), are universally admitted, wherever they have been attentively 
compared with carriages of any otlier description. A horse, when he acts singly, will do 
halt as much more work as when he acts in conjunction with anotlier; that is to say, 
that two horses will, separately, do as much work as three conjunctively: this arises, in 
tlie first place, from the single horse being so near the load he diaws; and, in the next 
place, from the [toint or line of draught being so much below his breast, it being usual 
to make the wheels of singlc-'iorse carts low. A lioise bainessed singly has nothing but 
his load to contend with; whereas, when he draws in conjunction with another, he is 
generally embiwrassed by some did’erence of rate, tlie horse behind or before him moving 
quicker or slower than himself; he is likewise frequently inconvcnie.iced by the gre.ater 
or less height of his neighbour: tliesc considerations give a decided advantage to the 
single-horse cart. The very great ease with which a low cart is filled may lie w.^|4ed; as 
a man may loiul it, w'ith the lielp of a long-handled shovel or fork, by means of his hands 
only; whereas, in order to fill a higher cart, not only the man’s back, but his arms and 
whole person must be exerted. To the use of single horses in draught there can be no 
objection, unless it be the supjiosed necessity of additional drivers created by it: the fact 
however is, that it has no such cfliect; for horses once in the habit of going singly, will 
follow each other as uniformly and as steadily as they do when harnessed together ; and 
accordingly we see, on the most frequented roads in Ireland, men conducting three, four, 
or five, single-horse carts each, witliout any inconvenience to the passengers: such, 
likewise, is the c.aso where lime and coal are generally carried upon pack-horses. In 
some of the northern counties of Biitain also, one man manages two or three, mid 
sometimes more, one-horse carts. 

2745. Caits drawn by one horse, or by two horsei, says a writer whose authority is 
unquestionable > Supp. Ency. JlrU.'), are the only farm carriages of some of the best 
cultivated counties, and no other are ever used in Scotland, Their load depends upon 
the strength of the horses, and nature of the toads ; but, in every rase, it is asserted that 
a given nurnbci*of horses will draw a great tleal more, according to some one third more, 
in single-horse carts than in waggons. Two-horse carts are still tiie most common 
among fanners in Scotland ; but those drawn by one horse, two of which are always 
diiven by one man, are unquestionably preferable for most purposes. The carriers of 
the west of Scotland usually load from a ton to a Ion and a half, on a sirnrlc-horsc c.irt 
and no where docs it carry less than 12 cw t. if the roads arc tolerable. ” ’ 

27-16. Wheels, such as are bro.id. with conical or convex rims, are common in England ; 
in Scotland the wheels are generally narrow, though broader ones are beginning to be 
introduced. Tiiose used for the common, or two-horse, carts, are usually about 4,1 feet 
high, and mounted on iron axles. The advantages of broad cylindrical wheels have been 
illustrated with much force and ingenuity in several late publications. [Communications 
to the Board Agriculture, vol. ii. and vol. vii. part i. i 

2747. Large wheels to carts, drays, s^-r. will, besides grc:itly increasing the facility of 
draught, tend to lessen the number of accidents to which all two-whccled carriages are 
liable, from the shaft-horse falling down. To render this more evident, let us first 
examine fg. 380., which is a rude sketch of a cart constructed in the usual manner, 

and supposed to be loaded with bricks, stone, sand, 
or other licavy material. While thus loaded, and 
the horse is in an erect position, the centre of 
gravity (g) is almost directly over tlie axlcfree, in 
whicJi state the boi.y of the cart is nearly italanced, 
or only pressed upon the back of the horse w ith a 
force equal to a few pounds’ weight. But tlie liorse 
is supposed to have fiillen : the consequence is, that 
the centre of gravity is thrown much more forward ; the l)o.Iy of the cart and its load 
becomes divided by the line a b, perpendicular to the axleticc, into two very unequal 
parts, c and d; die whole of the increased portion (c)*in front of the line acting as a 
weight upon the horse, and only partly counterbalanced by the diminished portion (d) 
beliind the line. It frequently happens that tills increased weight, so suddenly thrown 
upon the shads, snaps them sliort off; and, .it all times, tends to prevent the horse from 
nsitig until pari of flic load is reinoved. By adopting the larger wheels, and the bent 
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axle {Jig’ 381.) the cart, &c. becomes much less liable lo such accidents, because the 

centre of gravity (g) and tlic centre of suspension 
(the axle) are brouglit much nearer togetlier; ilie 
former being placed nearly over the latter, at a small 
distance only from it. A hoi'sc falling with a loaded 
car?so constructed, will experience but little increase 
of weight upon him while down; the cart will be 
divided as before, by the line a b, into two parts ; but it 
will be observed, these iiortions differ but little in 
their respective magnitudes. The centre of gravity will be thrown forward, but 
in a very trifling degree. In carts, &c. it will idinost .d-ii.iys happen that the centre of 
gravity will be above the point of suspension (the axle) ; but in gigs, &c. the body may be 
placed so low that the centre of gravity may fall below that point, when the body will 
always maintain an erect (i. e, a horizont.'il': position, and, should the horse fall down, 
will operate to lift him up again. A gig so constructed would be almost beyond the 
possibility of those serious, and frequently fatal, accidents, wliich occur from the failing 
of the horse. {IF. liaddelcy, jun. in Mevh. Mag. vol. xii. p. 204.) 



2748. The power of whech has no deiieuilencc on the height of the wheels, or the length of their spokes, 
but depends wholly on the power of draught that is joineti to tlicir axles, and to the forward motion, or 
the progress of tlie carriage If the carriage wore jdaced upon skates coraidetcly polished, and upon 
smooth ice, it would bo dnawn by as little power as it it were jdaced iijinn wheels The Uoe of wheels 
IS to lessen the resistance to the carriage by friction, or rubhiiig upon the ground, or ujiun the floor upon 
winch the carnage is to be moved , tliat resistiiiiie is least ot all when the ground is hard and smooth, 
sueb as a rail.road of iron; it increases upon soft and ujioii rough ground, and it inereascs still more 
when the carriage must be drawn up an ascent, according to the stccjiiiess of the ascent, because the 
power of draught must bo able to lift the carnage, it may he said, steji by step, up the ascent; and when 
the ascent is soft or rough, more jxiwer of draught is neees.sary When the « heels are dished they plougli 
the soft gruiiiid, and grind the rough grouml, and thereby they increase the jiower of resistance, and require 
more jion'er of draught to overcome the absurdity of their own lorni, and thus they cause the euiitmual 
shaking of the joints of the carnage, and the wearing of the iron and of the wood of winch it has been 
made. Narrow wheels are drawn rather more easily through small loose stones, but, ujion every other 
kind of ground, broad wheels that arc rollers arc drawn more easily, or w ith IcsS power, and the benefit of 
tiicin to tile roads is greater according to their greater breadth High broad ivheels do not sink so deep 
into soft ground ns low wheels do, but, if the low wheels be made bro-ider, the Iienclit obtained will be in 
projiurtioii to the additional bre.<idth The axles of high wheels turn seldomer round, or the wheels turn 
eeldomer round the axles, which is an advantage; but high wheels must be weightier than low wheels, 
winch is a disadvantage High wheels arc uschil to carry great stones, oi great trees, under the axles ; 
and loads ot every kind, alive ns well as dead, ought to be hung as low as tNi>Mble And every load ought 
to be huiig, or to be jilaecd, upon sjirings, which will allow the carriage to he lighter; and the lower it is 
hung, or placeil, it will be so inucli safer from overturns, there will be less shaking, and less power of 
draught will be required {Sir A lex Gordon, m Farm, ilap vol xx p 150) 

2749 'I'he comtiuclioii of wheels has been much unproved by the introdiietion of c.'isUiron naves or 

S stocks These stocks are found jiartieularly suitable lor warm 

;jS2 ehmates, and SI.arcely any others are exjiortqfl. Messrs Mor. 

ton, of Leith Walk, have reneweil the spokes in them after 
tliey have been in use twenty years, and found the stocks as 
good as when new {Gard. Mag. \o\ vil In Knglaiid wrought- 
IIon sjxikes have bwn employed, whieii are found to siireecil 
I ^ pcrftrtly, and, from their durability, will, in tlie end, be found 

I A \ / / cheaper than wood. 

27.')0. Jones’s improved iron wheels {fig. :382.) .are 
formed wholly of cast and wrought iron. Tlic 
I ^vlly, or periphery of the wheel (o), is made of 

witli conical holes on the outside, con- 
■ t rafting towards the centre, through which the 

spokes, made of iron rods, are to be passed, and 
b ' secured in the box, or nave [b), near the centre 

of the wheel, by nuts sciewed on lo the reverse end 
of the rods, by which means they arc drawn tight. 

{Newton ’.1 Journal, vol. i. 2d Series, p. 154.) 

2751. A great improvement in the constructUni of 
a.ilcs for cjirriages, carts, tiiid waggons, has been 
made by George Burges, JCsq. M.A. of Cambiidge. Instead of one circle moving 
within another, as in all common axles ; or one circle moving within another, this other 



having grooves for retaining oil in the manner of the 
patent axles; Mr. Burges’s axle is a circle (^g. 383. 
a) moving within six points, formed by six equal 
convex segments, which hold oil in their angles (6) : 
the friction is thus reduced to a minimum in theory ; 
and with case-hardened iron, .and abundance of oil, we 
should think it could not be otherwise in practice. 
]\Ir. Burgos has had the axles of his own carriage 
constructed in this way for some years. ( Card. Mag, 
vol. V.) 

2752. The Scotch one-horse coup cart is used either 
without or with {fig. 384.) a frame for the puniose of 
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building on a greater load of hay, straw, or com In the sheaf. This frame is held on by 
no fastening, but remains in its place from being fitted to the exact width of the body of 



the cart. On drawing out an iron pin, the fore part of the body rises uj. from the shafts, 
while tlic other end sinks, and allows the load, whether of dung, earth, or stones in the 
dose cart, or of hay, or sheaves of corn, on the cart and frame, to fall to the ground. 

2733. The Scotch com cart {Jig. 385.) consists of open framework, with a boarded 

bottom, and is used solely for the 
purpose of carting hay, coni in the 
sheaf, or similar materials. It is 
light, cheap in construction, and 
contains a bulky load, which, being 
lower and more extended than a 
load on a coup cart with a frame, 
is less likely to be overturned. 

2754. The Scotch two-horse cart 
difTers little from the one-horse 
cart, except in being larger. To 
prove the inferiority of double to single horse carts. Gray observes, “ that whatever 
greater part of the load is placed before tlie centre of gravity, which is always in the axle, 
must rest constantly on the horse that is in the shafts. In going down hill tliis burden 
must be considerably increased, especially if the load be high above the centre of the 
axle, or the descent steep; and the additional burden upon the shaft-horse is always in 
proportion to these two causes united. But there is another disadvantage ; for, unless 
the line of the draught of the foremost horse be exactly in the line from the hook of his 
collar to the centre of the axle (which is hardly possible), he will perpetually be pulling 
down tlie hindmost horse, or, in otlier words, will be giving him more weight to carry. 
For, as the traces of the foremost horse arc generally fixed upon the shafts, this throws 
his line of draught at a considerable angle above the centre of the axle ; from which it is 
evident, that although the road be over so level, yet in every double or two-horse cart, 
the foremost horse must cither not draw at all, or must bring additional weight upon the 
horse in the shafts, which weight will always be in proportion to the force with which 
the trace-horse draws, and the largeness of the angle which the line of his draught makes 
with the line from the hook of his collar to the centre of the axle. Besides, unless the 
driver be more careful than ordinary, and keep the trace-horse to his duty, the other one 
has not only this gieat weight to carry, but also the whole load to draw. The angle is 
increased considerably when the trace-horse is of a lower size than the one in the shafts, 
which may frequently happen ; and, by this means, a still greater burden is laid upon 
the back of the horse employed in the shafts. 



27.'>5. Improved two-horse carts. (Jig. 386.) It may bo suggested to those who are 
fond of employing two-horse carts, that, in order to adjust the traces of the fore-horse 
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with as. little injury os possible to the one behind, and by tliis means make both their 
powers coincide, two iron frames are fixed into the axle, in each of which is placed a 
sheevc or whorl. Upon these slicevcs pass a rope or chain (a). In the outside of each 
shaft is fixed a long iron staple; and on each staple is ^iilaced an iron slider (/*), having 
liberty to shift either forward or back^ud; the chtun from the collar of the shaft-horse 
is booked into tlie eye of the slider; aifH the chain or rope, by which the foremost horse 
draws, passing from his collar (c), round on the sheeve at tlic axle, is hooked into the 
other eye of Uie slider. By this means the two horses are so connected, that, if the one 
shall relax, immediately the exertion of the otlier horse presses the collar hard upmi his 
shoulders, so that he must either exert himself or be pulled backwards. Thus the 
exertions of the two horses are united, so as to form one power applied to the cart, in 
place of two powers working generally against one another, which must be the case in 
the conunon way of attaching two horses to a cart. But, by tliis way of yoking, the shaft- 
horse receives no additional burden from the exertion of the trace-horsc, as they both 
draw from one point, which is the centre of Uie axle, to the hooks of their respective 
collars, by which their powers must nearly coincide. If this coincidence does not take 
place, it is evident that the two horses will, to a certain degree, be pulling against one 
another, which must be extremely distressing to each in his turn, especially to tlie one in 
the shafts. The same principle, as will afterwards appear, has been employed in yoking 
horses to threshing machines. 

2756. The corn cart has a longer body than the close cart, and the sides and ends arc 
open, and support two rails along each. It is jnade to fit the axle and wheels of the close 
cart, and is chiefly used in haytime and harvest, when it is supposed to admit of laying 
on a larger load of sheaves or hay than tlie cart and frame. 

2757. Lard Somerville's drag-cart (Jig. 387.) is constructed with a contrivance for 



checking or regulating the rapidity of its motion in going ddwn hills or otlier declivities. 
The method for adjusting the position of the centre of gravity of the load, and to prevent 
its pressing too much on the cattle in going down hjll, is by a toothed rack, screwed to 
the front of the cart, and worked by a pinion and handle (a) immediately connected with 
the pole. By means of this pinion and rack the front of the carriage is elevated more or 
Jess, in proportion to the declivity of the hill, by whicli mo.ins the weight of the load is 
made to bear more on the axis, and less on the necks of the oxen. A friction drag (b) 
is made to press more or less on the side of the wheel, according to the steepness of the 
descent; the one end of it is connected with the tail of the cart uy a small chain, and the 
other end to the front, by means of a tootlied rack, which catches on a staple in the front 
of the cart, by which the pressure of the friction-bar may bo regulated at the discretion 
of the driver: the notches or teeth in tliis rack, it is observed, should be as close to each 
other as circumstances will permit. 

2758. TV advantof’CS of the friction-drag, and other contrivances, aro said to be, Ut, The tnethod, which 
IS pqu.diy simple and oxpeilitious, of adjusting the centre of gr.avity of the load, so as to have a proper 
bearing on the horses or cattle, in going down hill. 2dly, The mctlind of applying IViction to the side of 
tile wheel, to regulate the motion of the carnage in going down hill (instead of lucking the tmccis), the 
advantages of which method appear to be as follow: namely, first, the pressure and degree of tHction may, 
with great expedition, be adjusted to the steepness of the declivity, so that the carnage will neither press 
forward, nor require much exertion to make it follow the cattle, secondly, the friction is so applied to the 
wheel, that a given pressure will have twice the efibet in retarding the progress that it would have if 


applied or adjusted, without stopping the carriage, or exposing the driver to the s,-imc danger as in locking 
a wheel. And, 4thly, This contrivance will assume yet a greater importance when applied to both the 
hind wheels of waggons, by which means the resistance may always be proportioned to the steepness of 
tlie ilesrent, the tearing up of the road prevented, the unnecessary exertion of the cattle in drawing the 
locked carriage down hill avoided, the danger to which the driver is sometimes exposed in locking the 
waggon-wheel totally evaded, and the time now lost in locking and unlocking the wheel saved to the 
proprietor. 



492 


SCIENCE OF AGRICULTURE 


Part II. 


2759* Rapson's stop drag for carriages going down MU (Jigs. 388, 389, and 390.) con¬ 
sists of five or more 
pieces of wood, 
“ united on the out¬ 
side by a strong 
jointed iron hoop j 
the wood pressing 
upon the nave of 
tlie wheel. The 
'first, a fixed pivot 
(a), from the Iioop, 
is fixed to the under 
side of tljc frame of 
the cart; from the 
other extremity of 
the hoop of the 
brake proceeds a 
bar (b), which slides 
through the plate 
or socket (c) fixed 

to the side of the cart frame; a vertical perforation is made through the bar (fi), 
just behind the plate, to receive the pin (d), which is likewise chained to «he shaft: this 
pin, so placed, prevents any force applied to the chain from tightening the brake on the 
nave of the wheel. Fig, 389. represents the interior of a wheel on level ground, the 
nave surrounded by the brake, which, by its own gravity, is hanging loose, leaving the 
wheel perfectly free. Fig. 390. shows a wheel on a declivity, the chain drawn tight by 
the pressure of the breeching on the horse; the brake, of course, closely surrounding 
the nave, and forming an cH’ectual drag. Fig. 391. is a bird’s-eye view of the whole 

apparatus, exhibiting the framing of the cart, the 
shafts, wheels, and brakes; the chains also are 
shown, parsing from the bars on each side, each 
round a horizontal pulley on the shaft, and 
attached to the ends of the breeching. Tims it is 
evident that, when a cart, furnished ■with this 
drag, is going down hill, the load, pressing the 
breeching against the horses, draws the brake 
tight by means of the chain, and produces a 
friction on the nave proportioned, in some measure, 
to the declivity. When backing upon level ground, by inserting the pin (fg. 388. d) 
through the bars of the brakes, the wheels will be kept free. This drag is'to be applied 
to the naves of the carriage wheels, with a chain attached, fastened to the breeching of 
the horse, and a small pin on each side of the shaft is to go into the hole of the bar of 
the drag. If one of the pins be taken out, one wheel will be dragged and the other not. 
By leaving out both pins, the two wheels are dragged in going down liill, by the 
breeching bearing against the horse. The wheels will revolve round on a level road, and 
in going up hill undr.ig themselves. When the wheels are braced, two or three tons’ weight 
have very little pressure on the horse in going down hill. If two loaded carts should 
meet on a narrow hill, by unhooking the drag-chain from the breeching, and hooking it 
■to the tub-chain (back chain), the horse can be put back with the greatest ease and safety. 
When the hoi-se is put back against the hill, the two pins must be put in the bars of the 
drags. Tlie drag consists of a wooden brake, applied round the nave of each wheel, in 
pieces which are encircled and connected by a jointed iron plate. The small bar attached 
to one end of thi‘. brake slides freely through a corresponding hole in a plate fixed at 
right angles to the shaft ; a hole is drilled through this sliding bar, for the purpose of 
admitting a pin or forelock, chained to the shaft. To each end of the breeching is 
attached a chain, which, passing through a horizontal sheove, or pulley, on the upper 
surface of each sliaft, is ultimately fixed to the bar of the drag. While the bolts or fore¬ 
locks remain in the lioles behind the perforated plate before mentioned, it is evident the 
brake cannot tighten upon or drag the wheel; but, on eitlier of those pins being 
removed, liic wheels become immovable." (Smith’s Mechanic, vol. ii. p. 322.) 

27GP. Knechonc's drag for two-whecled carriages (Jig. 392.) is composed of a piece of 
wrought iron, curved to the exact form of the circumference of the wheel, with a chain, 
to be fastened to the near shaft, to keep the drag properly under the wheel. When 
the drag is out of use it may be hung on hooks, at tne under part of the tail of the 
catf. The weight of this drag is usually from sixty to eighty pounds. “ This simple 
contrivance has never failed to be effectual in retarding carts, or any two-wheeled car- 
. ridges, while descending hills, taking off the great burden from the shaft horse, and 
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permitting the carriage to descend with the greatest ease and safety in the most moun¬ 
tainous country. It may l>e applied to any kind of 
road, and is not subject to tile inconvenience of lock¬ 
ing poles, which, on rough roads, among loose stones 
or deep ruts, are very apt to overturn carts by the 
sudtien resistance they meet with. Deep ruts, or 
loose stones, have not been found to lessen the ad¬ 
vantages of this drag. *’ {Smith's Compend. (^Practical 
Inventions, p. 322.; 

2761. The improved quarry cart has a l)end in its iron axle, which brings it witliin 
fourteen inches of the ground, although moving on wli..t'ls more than five feet high. In 
the ease with which it is drawn, loaded, and unloaded, it is superior to the coinitiou carl 
ill tlic proportion of seven to three. 

2762. The three-wheeled cart is a low machine, on wheels about two feet in diameter, 
tlie third wheel pLaced in the middle hei'oie, and generally of smaller size than the two 
otlicrs. It is used for conveying earth or gravel to short distance.s, as in canal and road 
making; and for these purjioscs it is a most valuable machine, and in very general use. 



Subsect. 2. ITaggoiis. 

2763. Waggons constructed in diirercnt foiins, and of various dimensions, are made 
use of in different distiicts of the kingdom; and for tJie most jiart without much 
attention to the nature of the roads, or of the articles which arc to be conveyed by llicm ; 
being, in general, heavy, clumsy, and inconvenient. Waggons require much more 
power in tlie draught than carts, and arc far from being so handy and convenient, which 
is certainly an objection to them, tliougli they carry a much gi'catcr load. There can he 
no doubt that more work may be done in any particular time, with the same number of 
horses, by carts than by waggons, in the general run of husbandry business, especially 
where the distance is small between loading .and unloading. Witggons may perhaps be 
the most pioper sort of conveyances for different sorts of heavy loads to a considerable 
distance ; but for home business, especially harvest, and other field work which requires 
to he speedily performed, carts seem decidedly preferable. 

2764. Waggons, though they may possess some advantages over carls in long journeys, 
and when fully loaded, the cilitor of 'The Farmer's Magazine, observes, are now admitted 
to be much less convenient for the general piiqioses of a farm, and particuliuly on 
occasions which require great despatch, .as in harvesting the crop. 

STfi-l. ()n the loatitng of waggons iniioh of the value c!e|>cnils. “ A w.igKon or other carriage, on four 
wheels of equal iluimctcr, is ot liglitcr ilraught than those in roinmon use, liaving the*fore pair of wheels 
of less diameter than the hind , hut li the 1o.ad be ]>1acrd on tlic fore and hind wheels in the same 
proportion that their diainclcra bear to one another, nearly all the advantages of having wheels of equal 
diameter will be obtained, 'i'his proportioiiiiig of the load cannot at all times be efTecteil in carriages nf 
393 oidinary dc-seription, even if wisheti; Ijcrauso the body of the 

vehicle inu'.t be equally filled with the goods to be removed, or a great 
loss ot room would occur.” Ibuidetey, in A/ccA. Mag. vol. xii. 
p. 17.1) 

S7t)<i, The thshibutinn nf the load Selween the wheels, so as to render 
the dillcrence in their size a matter of no iniportance, may be cifected 
by adoptinga pl.in recommended by Baddcley, before qiuitcu. In a sketch 
of a waggon, which tliis engineer has given in the Meehnnics’ Magazine 
(Jig. 31)3.}, the hinder wheels are unusually large, and are so situated 
as to ciirry four fifths of the weight when the body is fully loaded: with 
less tlinn .a full load they may be m-ade to c.ury the whole weight, by 
placing It over them. To admit of such large wheels being used the axle is bent, ns will be better seen by 
referring to Jig. 31)4., which is a section of the liiiidcr iHirtion of the carriage; it will also be seen that 
this part of the cairiagc is siipiiortotl by ttirre springs, two only being used 
III the fore [lart. hiniplc as this arrangement may at first sight appear, it 
will be found to )ios8es.s a ne.it luperiority over waggon.s Of the usual 
construction. I'hc ease with which great roofs may be transported U{ian 
wheels of targe dimensions has been a long and well established fact; but, 
at the same time, it is one of which the builders of carnages have never so 
fully avaih'd tlicmscives as they should have done. In passing over a rough 
or unevenly iwved road (such as yet abound in many jKirU of our metro- 
]ioUs), a small wheel sinks into every little hollow, and the axle, if noticed, 
would be found to describe a line almost as curved and irregular as the 
surface of the road. A large wheel on the same ro.id would partake but slightly of its inequalities, and 
the line described by tbe axle would be found to deviate but little tVom a straight line; indeed, with a 
wheel uiflicicntly large, the axle would desenbe a i>crfcctly straight lino. In the latter case the friction, 
and consequently the draught, would be little more than it the cainage ran upon a rail-road; the larger, 
therefore', wc use the wheds, the nearer we approach this favourable point of efibet By the application 
of the bent axle (fig. 594.), large wheels, so highly necessary in these cases, inight be employed without 
raising the body of the carriage (W. Baddeley, Jun. in Mech. Mag. vol. xii. p 174.) 

2767. The Ghneestershire waggon, according to Marshal, is the best in England. By 
means of a efooked side-rail, beiSing archwise over the hind wheel, the bodies or frames 
of them are kept low, without the diameter of the wheels being much lessened. The 
bodies are likewise made wide in proportioi; to their shallowness, and the wheels run six 
inches wider than those of most other waggon.s, whereby advantages in carrying top- 
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loads are evidently obtained. Rudgc, in his survey of the above district, says, that in 
many districts, waggons are tlie princi^ carriages employed in getting in the hay, and 
arc either full-bedded, or with tlu^-quarter beds. The former have the advantage of a 
greater length of bed, but are not so convenient for turning; the latter, though 
diminished in size, have the convem'ence of locldng the fore wheels, and turning in 
almost as narrow a compass os a chaise, in conse^ence of tlie bed being hollowed out 
on each side near the middle, to admit the exterior part or felloes of the fore wheels. 
Both waggons are capable of carrying nearly the same weight; though tlie former, being 
deeper in tlie bed, is somewhat better adapted for the carriage of heavy articles, such os 
bags of corn, &c. For the purpose of harvesting, or carrying hay and straw, their length 
and width are increased by light ladders before and behind, and of similar contrivances 
called “ ratlies,” the whole length of the sides. The ladders are put on and taken off at 
pleasure, in both kinds, but the side additions are generally fixed, except Jn the strait- 
headed, winch are in use on the western side of tlie Severn; in these they are made 
removable, so as to leave the bed quite naked. 

2768. The Berkshire toaggon (Jig- 395.) is constructed on a simple and convenient 
principle, not having the usual height or w'cight of other waggons, while it possesses 

sufficient strength, andis easy in 
tlie draught. An improvement 
suggested is, that of leaving the 
space sufficiently deep in the 
body or bed for the fore wheels 
to lock round in the shortest 
curve; as,in the present manner 
of its construction, a great deal 
of time is lost in turning at the ends of the swarths, in carrying hay, and on many other 
occasions. In this way the inconvenience may be removed, without doing the smallest 
injury to the symmetry or strength of the carriage. 

2769. The Norfolk cart and waggon is fonned liy adding a pair of fore wheels and shafts 
to a common car^ connected by a pole from axle to axle. It is said to be light, cheap, 
and convenient, and cajiablc of carrying nearly as much hay or straw as die Berkshire 
waggon, 

2770. Hood's patent waggon ( fig.30G .) is a contrivance whereby the same carriage may, 
in a few minutes, be chaiigeil by the driver into two complete tip-c.arts of the common 




dimensions, and applicable to all tlie uses of carts in general, or into one waggon, so 
complete, that a iiai •-ow inspection is necessary to distinguish it from a common waggon. 
The carta have a contrivance (a a) to render them more safe And easy to the horse in 
going down a hill, and have movable side-ladders (l> b), wliicli will be found of great use 
in carrying corn, bark, &c. It may be constructed with perfect facility by the wheel¬ 
wrights of any county; its shape and particular limensions can be suited to the wishes 
of the owner, or to the local fashion of his ncighbourhooiL The result of considerable 
experience and enquiries enables its inventor to state, that it may, in any county, be 
completed for about five pounds more than the cost of two common carts. It mnat, 
,jmwcver, lie admitted to be somewhat more clumsy than a common waggon. 

Gordon's one-horse viaggon (Jig- 397.) is a v^ scientifically designed machine. 
The mWeln^are cylindrical, and of the breadth of six inbhe.s. The draught is by what is 
&]led a drai*{^t spring, (^fig- 398.) « By these draught springs, *’ the inventor says, 
** a carriage will be put into motion by litt)p more than half of tlie power that would 
bo necessary without them, and the benefit will continue during all the time that the 
carriage may bh continued in motion ; but the benefit will be lessened as the speed of 
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the carriage may lie increased, the prcgectile or forward force being increased in aid 

of iL Tugs, 
which are 
the greatest 
cause of the 
restiveness of 
horses, are 
prevented by 
these springs, 
and jolts are 
' very much 
lessened; and 
carriages and 

horses will not be so soon worn out; and the motion of carriages will be much easier.” 
When several beasts are employed to draw any carriage, each should be attached by one 

of these springs. The advantage is said to be obtained by the 
spring being squeezed together, in some degree, before the 
carriage can lie set in motion ; and the exertion of tlie spring 
to expand itself pulls the carriage witli so much force, which 
is added to the force exerted by the beast. Sir Alexander 
Gordon, the inventor, is said to have employed carriages of 
this sort himself, but they have never come into general use. 
Messrs. Morton of Leith Walk perfectly understand their 
construction, and their details arc recorded in the Farmer’s 
MairvAne, vols. xvii. and xx. 

a772. lAnht waggons drawn one horse are recommended 
for general use where roads arc hard and smooth, and not 
hilly. Mr. Stuart Mcntcath uses them at Closehurn in 
Doniliicsshire, and fjcqucntly draws from a ton and a half to 
two tons in a waggon weighing not more Ilian nine cwt. 
drawn by one horse. 

Skct. VIII. Machines for threshing and ulkerwise preparing 
Cam fur Market, 

2773. Threshing and preparatory macldncs include threshing 
ai d winnouing machines, and awn and smut machines. 
Tlireshing machines arc common in every paft of Scotland, on 
farms whore the extent of tillage-land tcqiiircs two or more ploughs; and they arc every 
year spreading moie extensively in England and Ireland. They are worked by horses, 
water, wind, and, of late, by steam; and their powers and dimensions are adapted to the 
various sizes of farms. Water is by far the best power; but, as a supply cannot be 
olitained in many situations, and as wind and steam require too much expense for most 
farms, horses are employed nioie generally than any other. W’here windmills are 
erected, it is found necessary to ad»l such machinery as may allow them to be worked by 
liorses, occasionally, in very calm weather; and the use of steam must be confined, fur 
the most part, to the coal districts. 

277*. The operation qf separating the grain ft om the straw w-as long pcTfonocd by the flail, to the 
manifest injury of iKith the larmer and the community; for though in some cases the work was tolerably 
well perfornicJ, yet in a gre.it majority of instances it was otherwise, A quantity, perhaps equal to the 
average of the seed sown, was lost even in the best cases • hut, where the allowance to the thresher was cither 
a projxirtinii of the produce, known by the name of lot, gcm'rally a twcnty.Hfth l>art; or, when he was 
jiaid in money, at so much ja'r boll, the tcnipt.ition to do the work in a slovenly manner was so great, that 
a quantity, {icrhaps double what w.ts icquired lor seed, was lost iijion many farms; —an evil that did nht 
escape the notice of intelligent men, by several of whom attempts were made to invent something that 
would do the work more perlectly ; this, thcrelore, seems to have led to the construction and use of this 
valuable machine. 

2775 . TheJlrst threshing marhine, as lieforc observed (7‘W), was invented by Menries, brother to the 
then shcrifT-deputc of E.ist Lotluaii, the machinery was driven by a water-wheel, which put in motion a 
number of flails, of the same kind with those used in threshing by the hand Trials made with these 
machines were so far 8<itislactory, that a great deal of work was ilune in a given time; but, owing to the 
-■slocity required to do the wuik ;x>rfcclly, they soon broke, and the invention fell into disgrace. 

277 a Another attempt., some time m the year 1758, was made by a farmer in the prisTi of Dtimhlane 
in Perthshire. His maoliiiie w.is constructed upon principles similar to the fl.ix mill, having an upright 
shall with four arms enclosed in a cylinder, three and a half find in height and eight in diaiiioler, within 
which the shaft and its arms were turned with considerable velocity by a water-wheel. The sheaves, 
being presented by the hand, were let down llom the top ujion the arms, by which the grain was beat out, 
and, together with the straw, descended tiuough an opening in the floor, %herc they were separated by 
riddles and fknners also turned by the water-wheel. 

2777. A third attempt, about twenty years after, was made hy'Kdorton, near Alnwick, and Smart, at 
Wsrk, both nearly about the same tirfle. Their machine was so constructed as to act by rubbing, in place 
of beating out the grain. The sheaves were carried iM'twecn an indented drum, about six feet in 
diameter, and a number of rollers of the same description ranged around it, towards which they were 
pressed by springs, in such a way as to rub out thograin when tiie drum was turned round. Upon trial, 
this maehlne was also found Incflbctual, as along wnh its doing very little work in a given time, it bruised 
the grain, and so materially hurt its appearance as to lessen its value considerably in the market. 
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27781 The machine, in tie then imperject etate, was seen by the late Sir Francli Kinloch, Bart, of 
Oilmerton, a gontieman well acquainted with mechanin, and who had paid much attention to country 
afiiiin: it occurred to him that the machine might be rendered more jjcrfect by enclosing the drum in a 
fluted cover, and fixing on the outside of it four fluted pieces of wood, capable of being raised a little fVoin 
the citciimference by springs, in such a way as to press against the fluted cover, and to rub out the main 
as the sheaves passed between them; but, after repeated trials, it was found to bruise the grain neany as 
much as the model from which it was copied. In that state it remained for some time, and was afterwards 
sent by Sir Francis to a very worthy and ingenious charactctii Meikle of Know Mill, in his neighbourhood, 
a millwright by profession, who had for a very considerable time employed his thouglits upon the same 
subject. After much consideration, and several trials, it appeared to Meikle that the purpose of seprating 
tile grain from the straw might be accomplished upon a principle diflbrent ftom any that had hitherto 
been attempted, namely, by skutches acting upon the sheuves by their velocity, and beating out the grain, 
in place of pressing or rubbing It out; accordingly a model was constructed at Know Mill, in which the 
gram was beat out by the drum, to which it was presented through two plain fccding.rullers, which were 
afterwards altered fbr fluted ones. The first machine on a large scale, executed upon this principle, was 
done by a son of Mcikle's, for Stein of Killiagie, in the year 17S(i, which, when finished, performed the 
work to the satisfaction of all parties, and established Mcikle’s principle of beating out the corn as superior 
to ail others. Tins su|>eriority it still maintains, and is likely ever to do sa 

2779 . Many improvcmenls have been ma/ic on these machtnes since their introduction. One of the most 
useful of these, perhaps, is the method of delivering the straw, after it has been 8 cparat 9 d from the corn 
by the circular rake, to what is called a travellmgskaker, which carries it to the straw-ivirii 'This shaker, 
which revolves like the endless web usetl in cotton and other machinery, is composed of small rods, placed 
so near as to prevent the straw fVoni falling through, while any thrasnetl corn that may not have been 
formerly separated, drops from it in its progress, instead of falling along with it, where it would be trodden 
down and lust 

27!i0 Improved mode of i/ohme the horses. Tt is well known that the work of horses in threshing-mills 
is unusually severe, if eonfinueirfor any length of fimo; that they soi'-.elimcs draw unequally; that they, 
as well as (he machine itself, are much injiircii by suildeii jerks and strains, which are almost unavoidable j 
and that, fVoiii this irregularity in the impellmg jiowcr, it requires much care in tlic man who presents 
the com to the rollers, to prevent bad threshing. It is therefore highly desirable Uiat the labour should 
be equalised among the horses, and the movements of the machine rendered as steady as possible. A 
method of yoking the horses in such a manner os compels each of them to hike his proper share of the 
labour has accordingly been lately introduced, and the necessary apparatus, which is neither complicated 
nor cx|)enftive, can lie addiii to any machine worked by animal iiowcr. {Farmer's Magazine, voL xiii. 
p. 27!l i 5 275k and 2786 aiidyfgs. 3S6. 399. and 4V(>.) 

2781. IVtnnowmg machines added. All well construefed threshing mills have one winnowing machine, 
which separates the chaff from the corn before it reache.s the ground ; and n second sometimes receives 
it from the first, and gives it out ready for market, or nearly so If the heiglit of the budding docs not 
admit of this last addition, a so)iniate winnowing machine, when the mill is of great jiower, is driven by 
a belt fVnm it. lii either of these ways there is a considerable saving ol manual labour. 

2782. Advantages qf Ihirshing macktnes. With a powerful water-mill, the editor of The Farmer's 
Magazine ewerves, it cannot be doubted, that corn is threshed and dressi-d at no more expense than 
must be inethrred for dressing alone, Mlicn threshed with the flaiL Besides, the com is more completely 
detached from the straw j and, by being threshed exjieditiously, a good deal of it may be preserved in a 
bad season which would h.ive spoiled in a stack. The great advantage of transferring forty or fifty 
qu.irter8 of gram in a few hours, .iiid under the eye of the owner, trom the yard to the granary or market. 

.~1A* — «! s-u,.. .M, aL-... ,1. ____^ * 


tlic same quantity of straw than by the old-fashioned method. 2. The work is done more expeditiously. 
S Pilfering is avoided. + The gram is less subject to injury. 5. .Seed corn can be prociireil without 
difficulty from the i.ew crops, for those to be sown. fi. Tlie market may be supplied with grain more 
quickly in times of scarcity. 7. The straw, softened by the mill, is more usefbl for feeding cattle. 8. If 
a stack of corn be heated it may be threshed in a day, and the grain, if kiln-dricd, will be preserved, and 
rendered fit for use 9. The threshing-inill lessens the injury from smutty grain, the btiills ot smut not 
being broken, as when beaten by the fiail; and, 10. By the same machine the grain may be separated 
from the ebatf and small seeds, as well as from the straw. Bclure the invention of thrcshing.mills fann- 
servants and labourers endured much drudgery j the large corn farmer sustained much damage from bad 
threshing; and had much trouble, vexation, and loss, from careless and wicked servants ; but now, since 
the introduction of this valuable machine, all Ins diflieulties, in these respects, .ire obviated. 

278k The advantage that might be derived by the public, were threshing mills used m evety case, for 
separating corn ftom the straw, is thus estimated by Brown of Markle 

The number of acres pmlucing gnun In Great one twentieth part of die produce, or In quarters, 

Brilalii, at. 6,000,000 ..1,900,000 

The HTerage produce In q« irten, at 3 qrs. per acre. The value of that incre.iaed quantity, at 10». per 

at.- 24,000,000 quarter.t9,100,000 

The increased qnantiljr of grain produced by The saving in the expense of labour, at Is. per 

duvshlng-mills. Instead of using the flail, at quarter ... - . . . £1,900,000 

2785. A vanely of threshing machines liave been made in England, both on the 
rubbing and beating, or scutching, principle, and some combining both modes; but none 
have been found to answer the purpose of separating the grain from the straw so well as 
those of Meikle, which is the kind exclusively used iii Scotland and the north of 
England. 

2786. Meikle's two-horse threshing marliinet with the new-invented yoking apparatus 
{Jig, 399. and 400.), is the smallest size of horse engine which is made. From the 
limbers, or hanging pieces (a), by which the cattle draw when working this machine, 
proceed the chains or ropes to wliich the hprscs are yoked, these chains or ropes being 
united by an iron frame, placed upon a lever, having liberty to turn on a bolt; one 
end of each of two single ropes is fixed to this iron frame, and upon their other ends 
are fixed small blocks; in each of which is placed a running shceve, and over these 
slieeves pass double ropes or chvns. One horse is yoked to these chains at the one arm, 
and one at the other arm, so that the chains or ropes by. which they draw, being con> 
netted by the blocks, and the sheeves having liberty to move either way, if one of the 
horses relaxes, immediately the other presses the collar to his shoulders. For instance, 
if the horse yoked to tlie chains at one arm {Jig. 400. a) were to relax, then the one yoked 
at the Oilier (6) would instantly take up his rope, and pull the collar liard to his shoulders,' 








so that the lazy horse must either exert himself or be drawn backward, until the hooks, 
to which he is yoked, rest ou the limbers. Thus each horse spurs up his fellow, tliey being 



both connected by tlie ropes and shceves ; their exertions are united, so as to form one 
power applied to the machine, instead of two powers, independent of one another. By this 



means Uie draught will always press the collars equally upon the horses’ shoulders, and, 
though they are working in a circle, yet the strains of the draught must press fairly, or 
equally, on their shoulders, without twisting their bodies to either side. This advantage 
cannot be obtained in the common way of yoking horses in a threshing mwhine, unless the 
draught-chains on each side of the horse be made in exact proportion in length to the 
diameter of the circle in wliich he walks, or the chain next to the centre of the walk be made 
a little shorter than the one farthest from it, which is often neglected ; but in this way of 
yoking tlie horses, the strain of the draught will naturally press equally on his shoulders 
wlien pulling, which of course must be less severe on the animal when walking in a circle. 

2787. The advantages of this method of yoking horses to a tliresliing machine, which was 
invented by Walter Samuel, blacksmith at Niddry, in the county of Linlithgow, have 
been fully ascertained by experience, and acknowledged by the most intelligent farmers 
in Scotland. They are as follows 

The very great comparative ease obtained for the cattle, in this the heaviest part of their 
ThU, without doubt, is a real saving of labour; for it is no exaggeration to affirm, that five horses, yoked 
by this apparatus to a threshing machine, will perform with c<|ual ease the labour of six horses, of equal 
strength and weight, yoked In the common way, each horse being independent of the rest ^ 

Sdly, A very great saving results in the tear and wear of the machine, fironi the regularity and uni- 

F f 3 

















4S8 


SCIENCE OF AGRICULTURE. 


Pa»*‘ Ili 


Awinity of the moroment Tin* will be acknowltnlged by any Judge of the lubiect who witneiiet the 
pcrfonnancs. The sudden jerka and strains that generally take plare in the usual way, are found to be 
quite removed; the machinery moving with the same kind of uniformity ns If driven by water. In conse¬ 
quence of which the work is better pertormed, and that in a very perceptible degree. 


2788. Meiklc's water threshing-machine (Jig- 401.) is the preferable engine, when a 

>• supply of water can be 

401 obtained. The main axle 

1 or shaft (a), upon which is 

M fixed tlie water-wneel (6), 

^-f TIlliiiiiril TI placed upon its cir- 

^ "1 “ .'M[ cumferencecast-metalseg- 

^ ® C ~ r~f' I ~ ments (c), tlic teeth of 

~ which turn the pinion 

l_ JjJ[_L * ULU-jlU * which is fastened on the 

a 3* r‘'.sc"“pi “I; 

5 —_ i ' -' i which the unthreshed corn 

I ~ I is spread, joins the feed* 

1 I I I , 11 ~ —-ing rollers, that conduct 

—‘ ^ ^ I i" - the com forward to the 

' thi eshers; next the thresh¬ 

ing-drum is the straw-shaker, driven by a leatliern belt, passing over a sheeve, fixed on 
an iron spindle connected with the axle of the water-wheel and the sheeve on the axle 
of tlie shaker. 

2789. Meikle's threshing machine to be driven l>y water or by four horses (Jig. 402.), is 
a powerful and convenient engine, as advantage may be taken of water when it is 



abundant, and in dry seasons horses can be applied. To this machine the improvea 
apparatus for yoking the horses is apxiended, and by the simple operation of varying the 
positions of the pinions on the coininun sliuft (a), which communicates with the water and 
horse-wheel (6, c), threshing may be carried on without interruiition, cither with the water 
or the horses separately ; or a small quantity of water may bo apjjlied to assist the horses 
at any time, when a sufficient supply of water cannot be obtained to impel the machine 
alone. 

2790. Meikle's threshing machine to be driven either by wind or six horses (Gray, 
PI. XII.) is a powerful but costly erection. On large com farms, however, it will 
answer to erect such machines; and there arc frequent instances in Berwickshire and 
Northumberland, of farmers incurring that expense on the security of twenty-one years’ 
leases. The machinery of the wind iiower of this machine is fitted up with a small 
van to turn the large ones to face tlie wind, and with the machinery necessary to 
roll on or off the sails according to its increase or diminution j by which means the 
naturally unsteady jiDwcr of wind is renden .1 as regular as that of horses or water. 
The threshing part of this machine contains the usual apparatus, and also a complete 
set of fanners and screens for cleaning tlie corn. To tlie board upon which the 
unthreshed grain is spread, and introduced between the feeding rollers, succeeds the 
drum, vith the threshers, or beaters, fixed upon the extremity of its arms; tlien the 
shaker,, that ree^ves tlie straw from the threshing drum, and conveys it to the second 
shakfr, by which it is tlirown down a sloping scarce, either on the low floor, or upon a 
spsnred rack, which moves on rollers, turned by the machine, and by this means is con- 
vq^ed into the straw-shed, or else into the barn yard. One scarce is placed below the 
thresbing-dmm; and, wliilc the drum’s circular motion throws out the straw into the 
Straw-shaker wltlcli conveys it to the second shaker, the chaff and grain pass at tlie same 
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time down through a scarce or sparred rack into the hopper, which conveys it into the 
fanners. By the fanners the corn is separated from tlie chalij tJic clean grain running 
out at the opening, and the chaff or any light refuse blowing out at the end by the 
rapid motion of tlic fans, which are driven by a band or rope from a shcevc placed upon 
the axle of the threslung>druni, and passing over tlie sheeve fixed upon the pivot of 
the fans. 

2791. Meikle'f threshing machine to be impeUed by steam is tlie same arrangement of 
interior machinery, with a steam engine outside of the born connected by a shaft in the 
manner of the wind and water machines. 

2792. Portable threshing-machines, to be fixed in any barn, or in the open fiehl, for 
threshing the crops of small fanns, or for other purposes of convenience, are ilifferently 
contrived. Except the hand machine, alreaily described f ^ 2546'.), all of Ihem work by 
horses, and generally by one, or at most two. The most complete liave a large frame of 
separating beams, into which the gudgeons of the larger wheels work, and which retains 
the whole of the machinery in place. In general there arc no fanners; but sometimes a 
winnowing machine is driven by a rope from the threshing machinery. Such machines 
are considerably more expensive, in proportion to their power, than fixed machines; they 
are, therefore, not much used, and indeed their place might often be profitably supplied 
by the hand machine. Portable threshing machines are veiy common in Suffolk. It is 
nut unusual in tliat county, for an industrious labourer who may have saved \VM. or 40/. 
to own one, which is moved ftom place to place on two wheels, and worked, when fixed, 
by three or four horses. The horses and other labourers are supplied by the former; 
and the owner of the machine acts as feeder. The rjuantity threshed is from fifteen to 
twenty quarters a day. Reaping miu;hines, and steam ploughing-machiiies, will probably 
in a few years be owned, and let out fur hire in a similar manner. 

2793. Weir's portable Iwo-horse poioer threshing machine is one of the best in England. 
The corn is threshed on Meiklc’s skutching principle, and is sometimes supplied by fluted 
rollers, and sometimes introduced through a hopper directly .over the drum; a mode wliich 
is found not to break the straw so much as the common mode. 

2794. Lester's portable threshing-machine received the straw without the intervention 
of rollers, and separated the corn entirely by rubbing. It was an Ingenious, but very im¬ 
perfect, machine, and never came into use. 

2795. Forrest of Shifnal's pojiable threshing machines have been employed in several 
parts of Warwickshire, Shropshire, and the adjoining counties. It combines the tubbing 
and skutching methods, but docs not perform either perfectly. . Meiklc’s machines, in 
fact, can alone be depended on, for completely separating the grain from the straw ; though 
some others may render the straw less ineligible for thatch, or for gratifying the present 
taste in litter of the London grooms. 

2796. The smut machine (Jig. 403.) is the invention of Hall, late of Ewcl in Surrey, 

403 now of the Prairie in the United States. It re- 

semhlcs that used for dressing flour, and consists 
of a cylinder perforated with small holes, in the 
inside of which are a miinber of brushes, which 
are driven round with great rapidity. The wheat 
infected with sniiit is put into the cylinder by a 
liojiper («), and the constant friction occasioned 
by the rapid motion of the brushes (b) eiiectually 
separates the smutty grain, which is driven out by 
the holes of the cylinder. Hall finds tlrat it re¬ 
quires much more power to clean wheat by this 
maclunc, than to dress flour. A machine on this 
construction might be a very useful appendage 
to every threshing machine, for the purpose of 
eircclually cleaning all wdicat intended for seed, 
or such wlieat, meant fur the market, as had a 
great proportion of smut in it. (Stevensmi's Sur¬ 
rey, p. 141.) 

2797. MitcheWs hummeUing mnehiw' ( /i^. 404.) is lire invention of a millwrigJrt of 
that name in the neighbourhood of Elgin, and it has been very generally added to 
threshing machines, in the barley districts of Scotland, for the purpose of separating tire 
awns from the grains of barley. It operates on the scutching principle, and is composed 
of a scutcher consisting of a spindle, at the top of which is fixed a wheel for putting it in 
motion, and between this wheel Vnd »ts lower extremity three tier of scutrhing arms (a) ; 
each scutcher is composed of two pieces forming a cross (6), and bevelled at the edges to 
prevent them from cutting the barley in the operation of hummclling (c). The scuU'her 
revolves in a cylinder (d), into which the barley passes through a spont (e e) from a hopircr 
placed over the machine. The cylinder mi^ either be of wood or cast iron, and the frame- 
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work which supports it (/) be of either, or of both of these metals. (Farm. Mag, 
vtfl. xiii.) 



2798. To take the awns from barley where a threshing machine is used, a notclie*! spar, 
lined on one side with plate iron, and just the length of the rollers, is fixed by a screw 
bolt at each end of the inside of the cover of the drum, about the middle of it, so 
that the erlge of the notched stick is about one eightli of an inch from the arms of the 
drum as it goes round. Two minutes are suflicient to put it on, when its operation is 
wanted, which is, when putting through the barley the second time; and it is as eoaily 
taken off. It rubs off the awns comjrletely. 

2799. ^ cheap method of hummellmg barley, where a threshing machine is in use, con¬ 
sists in having a second cover for the drum lined with tin, liaving small lioles perforated 
in it in the manner of a grater, and the rough side externally. The grain being sepa- 

rated from the straw in the ordinary way, 
the grated cover is to be substituted for the 
common one, and the grain passed through 
a second time. This mode is said to succeed 
as well as any other. (Farm. Mag. vol. xiii. 
p. 44.'}.) 

2800. Hand hummelling machines (Jigs. 

405. and 40<I.) are in use in Lincolnshire 
and other paits of England, where barley 
is mucli cultivated, and where threshing 


405 
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machines 
vol. V.) 


are little in use. (Card. Mag. 



Sect. IX. Mechanical and other jixed Apparatus, frr the Preparation of Food for Cattle, 

and for grinding Manure. 

2801. The principal food-preparing contrivances are, the steamer, boiler, roaster, breaker 
or bruiser, and grinder. 

2802. An apparatus for steaming food for cattle, the editor of The Farmer’s Magaune 
observes, should be considered a necessary .appendage to every arable and dairy farm of 
a moderate size. The advantage of preparing different sorts of roots, as well as even 
grain, chaff, and hay, by n)eans of steaming apparatus, for tbe nourishment of c.iltle, 
begins now to be generally understood. It has been long known that many sorts of roots, 
and particularly tlie potato, become mucli more valuable by undergoing tliis sort of pre¬ 
paration ; and it fs equally well known that whe thus prepared they iiavc been employed 
alone as a substitute for hay, and with cut chaff, both for hay and corn, in the fectling of 
horses, as well as of other animals. To a fanner who keeps many horses or cattle, or 
even swine or poultry, tlie practice of boiling their food in steam is so great a saving and 
advantage, that it deserves the most particular attention. Though potatoes have often been 
given |»w to both horses and cattle, they are found to be infinitely preferable when cooked 
by steam, as they are rendered thereby much drier and more nutritive, and better than 
srhm boiled in water; this has been long since shown by the experiments of Wakefield of 
Liverpool, who, in order to ascertain it, fed some of his horses on steamed and some on ' 
Vaw potatoes, and soon found tlie liursc.s fed on tlic steamed potatoes had greatly the advan¬ 
tage ia every respect. Those .on tlie steamed potatoes looked perfectly smooth and sleek. 
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while the others were quite rough. Eccleston also found them useful instead of corn; 
and the extensive and accurate trials of Curwen have placed the utility and advantage of 
tticm in this way beyond all dispute. Curwen has found that in their preparation in this 
way die waste of the potato is about one eighteenth part, and that straw when given along 
with them answers as well as hay, as^the horses keep their condition and do their work 
equally well. 

2800. A steaming ap}>arcUus on a grand scale has been erected at Workington, by 
Curwen, of which an accurate ground plan and section, with a copious description, 
are given in 7'he Complete Farmer. One erected by the Duke of Portland, chiefly for 
steaming hay, will be afterwards described. 

2804. An economical steaming and washing machine has been described by Grey, in his 
Implements of Husbandry, ^c. The parts of this machine are few and simple; the 
potatoes are waslied, and emptied into a large chest to drip; and when a sufficient quan¬ 
tity is washed, this chest, by a motion of the crane, empties itself into a steaming-box, 
placed almost immediately over the boiler; by which means a large quantity of potatoes 
or other materials are steamed at once. The chief advantage attending the use of this 
simple steaming apparatus, he says, consists in saving manual labour in lifting on and oil* 
the tubs for holding the potatoes, or other materials to be steamed; also in lessening the 
expense of erection, and repairs of leaden or copper pipes, turn-cocks, &c. Its superiority 
over one with a number of steaming-tubs, especially in a large operation, will be at once 
perceived by those who liavc paid attention to the subject. The steaming boiler may be 
made of any approved form, and of a size proportioned to tlie steaming-box, with a 
furnace of that construction which aflbrds the greatest quantity of heat to the boiler 
with the smallest waste of fuel. The ste.'uning-box may be made cither of cast-metal 
plates, enclosed in a wooden frame, or of stout planks, well joined, and firmly fixed 
together. It has been found by experience, that a box, eight feet in length, five feet 
wide, and three feet deep, will serve for cooking, in the space of one hour, with the 
attendance of one person, a sufficient quantity of potatoes to feed fifty ordinary horses, 
allowing each horse thirty-two pounds weight per day. The boiler and steaming-box, 
however, ought to be made of a size in proportion to the number of cattle to be fetl, or 
the quantity of materials to be steamed; both boiler and steaming-box may be made 
of any form and proportion that will best answer the intended purpose, wiUi the least 
expense. 


2805. A steaming-machine, on a dmple and 
^economical plan (Jig. 407.), consists of a 
boiler, and wooden chest or box placed over 
or near it. The box may bd of any size, and 
so placed as to be supplied and emptied by 
means of wheel or hand barrows in the 
easiest manner, cither by the end or top, or 
both, being made to open. If the Imx is 
made eight feet by five, and three deep, it will 
hold as many potatoes as will feed fifty cows 
for twenty-four hours, and tliesc may be 

steamed in an hour. (F. Jl/ag. vol. xviii. p. 74.) 

2806'. Boilers or boiUng machines arc only had recourse to in the case of very small 
esUdilishments. Uy means of fixed boilers, or boilers suspended by cranes, on the Lodi 
dairy principles (270.), roots may be boiled, and chaif, weak corn, and other barn refuse, 
rendered more palatable and nutritive to cattle. Hay tea also may be made,^ which is 
a salutary and nutritive drink for horses or cattle w’hen unwell, or for calving cows. 
Food for swine and poultry may also be prepared in this way. or water boiled and 
salted to half prepare chaft’ and culmiferous plants for animals. 

2807. A baking or roasting oven has been recommended for preparing Uic potato by 
rierrepoint (Comm. Board of Agr. vol. iv.), which he states to be attended with superior' 
advantages; but as, independently of other considerations, the use of such an oven must 
be limited to potatoes, a steaming-machine, which will prepare any sort of food, is un¬ 
doubtedly preferable for general purposes. Many speculative plans of this sort, however 
ingenious, chiefly deserve notice as beacons to be avoided, or to prevent their being invented 
and desciibed a second time. 

2808. A machine for pounding limestone (,fig‘ 408.) is in use in some parts of me 
country where unburnt chalk, limestone, or limestone gravel, is used as a manure. This 
machine may be worked by steam, wind, water, or the power of horses. It consists m a 
beam (a) working on a wheel (b)*, and raising and lowering a cone of cast iron (c). The 
base of this cone, which may be a circle of from two to six feet in diameter, according to 
the power of the machinery, and tlie size and hardness of the material to be broken, 
should be studded with knobs or protuberances about tw’o inches long, of a diamond 
shape, terminating in a blunt point, .and about five inches in circumference at the 
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tniltQiB. The stones to be broken are laid on a circular basement, founded at some 

deptli below the surface, the foundation of which is 
prepared in the following manner: — “A stratum 
is formed of clay, well tempered, and mixed with a 
proportion of burnt limestone, powdered without 
being slacked, and forge ashes beat very small. 
When tliis is properly dried, a bed of sand, about 
eighteen inches in thickness, should be laid almve 
it, and paved with common paving stones of the 
kind used for streets; this, after being well beat 
down, should be covered with another bed of 
sand of the same tliickneas, which sliould be 
paved in the same manner, and afterwards well 
beat down. The foundation of the building 
shoidd be, at least, six feet below the common 
surface; which will allow eighteen indies for 
the clay, thirty-six inches for the two lieds of sand, and eighteen indies for the two 
courses of pavement. The circumference should consist entirely of hewn stone, at least 
the uppermost three feet of it; the stones of which should be strongly b.atted together 
with iran, and secured on tlie outside with numerous wuodeii posts driven into the earth, 
and different courses of pavement, extending at least six feet all round, carefully laid, 
and well beat down. A floor prepared in this manner, if it is not used too soon, will 
resist any force that can be lot fall upon it. The limestone laid into it should not Ixj 
too small, and should have a light bedding of sand in the soil to give it stability.” 
{Farm. Mag, vol. iii.) 

2809. A slone-heidug vmchine to be impelled by steam has lately been invented by 
Mr. James Milne of^Lditiburgh. It is said to save an immensity of manual labour, 
and to be competent to the execution of the finest mouldings. (Scotsman, Oct. 28. 
1829.) 

2810. Low's Machine for raising large stmes {Jig. 409.) is a powerful engine. An 

iron plug is driven into the stone, and 
retained there by its elasticity. The 
machine “ is placed over the stone to be 
raised, by extending the posts on each 
side, and then the windlass is attached. 
Of tlie stone to be thus r:iised, however 
large it be, it is enough to sec the smallest 
part appear above the surface of the 
ground. At this part, let a workman, 
with a mallet, and the common steel- 
boring chisel of masons, make a small 
circular hole, about two inches deep, and 
ns pel pcndicular as possible. This chisel 
should be of such a size as to make the 
diameter than the plug itself) so that a 

stroke or two of a hannner may be necessary to drive the iron home. When the latter 
is thus driven an inch, more or less, into the stone, it is attached to the block, and the 
ropes are tightened by turning the winch. Nothing more is now requisite than to set as 
many persons as may be required to work the windlass; anil, strange as it will seem, 
with no oUier fastening than this simple ping, the heaviest mass will be tom up through 
every opposing obstacle.” {Qjuar. Jour. Agr, vol. i. p. 208.) 



hole about a sixteenth part of an inch less in 



Chav. III. 

Edifices in use in Agriculture. 

2811. Amnely of buUdings are nectissary tor carrying on the business of field cul¬ 
ture; the nature and construction of which must obviously be different, according to the 
kind of farm for which they are intended. Suitable buildings, the editor of The Farmer's 
Magasine observer, are scarcely less necessary to the husbandman than implements and 
miichiuery; and might, without much impropriety, be classed along with them, and 
eOBSidefcd as one great stationary machine, operating more or less on every branch of 
labour and produce. Tiicrc is nothing which marks more decidedly the state of agricul- 
'tont in any district, than the plan and execution of these buildings. 
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S813. In erecting a farmert/, the first thing that deserves notice is its situation, 
both in regard to the other parts of the farm, and the convenience of the buildings them¬ 
selves. In general, it must l)e of importance on arable farms, that the buildings should 
be set down at nearly an equal distance from the extremities; or so situate, that the access 
from all the difierent fields should be easy, and the distance from those most remote, no 
greater than the size of the farm rencters unavoidable. The advantages of such a posi¬ 
tion in saving labour arc too obvious to require illustration; and yet tliis matter is not 
uear so much attended to os its importance dcsci^'cs. In some cases, however, it is 
advisable to depart from this general rule; of which one of the most obvious is, where 
the command of water for a thrcsliing-mill, or other purposes, can be better secured in 
another quarter of the farm. 

2813. The form most generally approved for a set <f q/pces is a square, or ratlier a 
rectangular parallelogram; the houses being aiTonged on the north, east, and west sides, 
and the south side fenced by a stone wall, to which low buildings, for calves, pigs, poultry, 
&c. are sometimes attached. The space thus enclosed is usually allotted to young cattle: 
these have access to the sheds on one or two sides, and arc kept separate, according to 
their size or age, by one partition-wall or more. The farmer’s dwelling-house stands at 
a short distance from the offices, and frequently commands a view of the inside of the 
square; and cottages for servants and labourers are placed on some convenient spot, not 
far from the other buildings. 

2814. I'he different bvddmgs required for the occupation if land are chietiy tliose devoted 
to live stock, as the stable, cov^-hoiise, cattle sheds, &c.; tliose used as rc)K>sitories or 
for conducting operations, as llic cart-shed, barn, &c.; and human habitations, or 
cottages and farm-houses. After noticing the separate construction of these edifices, we 
shall exemplify their combination in difierent descriptions of farmeries. 

Sect. I. Suildings for Live Stock. 

2815. Buildings for agricultural live stock are the stable, cow-house, cattle-houses and 
cattle-sheds, sheep-houses, pigsties, poultry-houses, rabbitrj', pigeonry, and bee-house. 

2816. The stable is an important building in most farmeries; it is in genetal placed 
in the west side of the square, with its doors and windows opening to the east. Nothing 
conduces ipore to the health of horses than good and wholesome air. The situation ot 
tlie stable should always be on linn, dry, and Iiard ground, that In winter the horse may 
go out and come in clean; and, where possible, lie built rather on an ascent, that the 
urine and other liquid matters may be easily conveyed away by means of drains for the 
purpose. As there is no animal tliat delights more in cleanliness than tlic horse, or that 
more dislikes bad smells, care sbould be taken that there be no hen-roost, hogsties, or 
necessary houses near the place where the stable is to built. Tlie swallowing of feathers, 
which is very apt to happen, when hen-roosts are nc.ar, often proves injurious to horses. 
The walls of a stable ought to be of brick rather than stone, and should be made of a 
moderate thickness, two bricks or a brick and a liiilf at least, or the w'alls may be built 
hollow, not only for economy, but for the sake of warmth in the w'intcr, sind to keep 
out the heat in the summer. The windows should be proportioned in number to the 
extent, and made on the east or north side of the building, that the north wind may be 
let in to cool the stables in the summer, and (he rising sun all the year round, especially 
in winter. Tlicy sliould either be sashed or have large casements for the sake of letting 
in air enough; and there should alw.iys be close wooden shutters, turning on bolts, that 
the light may be shut out at pleasure. Many pave the whole stable with stone, but that 
part wliich the horse is to lie on is often boarded with oak planks, which should be laid 
as even as possible, and cross-wise rather than length-wise; and there should be several 
holes bored through them to receive the urine and carry it off' underneatli the floor by 
gutters into one common receptacle. The ground behind should be ndsed to a level with 
the planks, and be i)avcd with small pebbles. There are mostly two rings jdaced on 
each side of the manger, or stall, for tlie reins of the horse’s halter to run through, and . 
a logger is to be fixed to the ends of these, sufficient to poise them peipendicularly, but 
not so heavy as to tire the horse, or to hinder him from eating ; the best jdnee for him to 
eat his com in, is a draw’er or locker, which need not be large, so that it nuiy be taken 
out at pleasure to clean it, by which means the common dirtiness of a fixed manger may 
be avoided. Many people are against having a rack in their stables; they give the horse 
his hay in a trough bin, formed of boards with an open bottom. 

2817. A lofty stable is recommended by White {Treatise oh Veter. Med. p. 1.), fifteen 
or twenty but never less than twelve feet liigh, with an opening in the ceiling for venti¬ 
lation. The floor he prefers is Ij^rick er limestone, inclim'ug not more fiom the manger 
to the gutter than an inch in a yard. Some litter, he says, should always be allowed for 
a horse to stale upon, which sbould be swept away as often as is necessary. This, with 
a pail or two of water thrown upon the floor, and swept oiF while the horse is at exercise, 
will keep the stable perfectly clean, and free from offensive smells. 
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98tA. T%£ depth oJ a ftable should never be less than twenty feet, nor the height lees then twelve. The 
width of a stall should not be less than six feet clear. But when there Is sumcient room, it is a much 
Iwtter plan to allow each horse a space of ten or twelve feet, where he may be loose and exercise himself 
a little. This will be an eirectual means of preventing swollen heels, and a great relief to horses that arc 
work^ hard. With resiiei’t to the rack and manger, White prefers the former on the ground, rising 
three fbet high, eighteen inches deep from front to back, and four feet long ITic manrar, eighteen inches 
deep, eighteen inenes from front to uack, and five feet in Jength. The rack he prefers being closed in 
fron^ though some fanners prefer it open, alleging that horses when lying down will thus be enabled to 
eat if they choose. A close-fronteU rack, however, is better adapted for saving hay. The back part Of 
the rack should be an Inclined plane made of wood; should be gradually sloiied towards the front; and 
should terminate about two feet down Such a rack will hold more hay than ever ought to be put before 
one horse. The advantages of this rack are numerous: in the first place, the h,ay is easily put into it, 
and it renders a hay loft over the stable unnecessary; which ought to be an inducement to the builder 
to make the stable as lofty as it ought to be, to obtain proper ventilation. All the hay that is put 
into this manger will be eaten; but in the common rack it is well known that a large {lortion of the 
hay is often pulled down u]>on the litter, and trodden upon, whereby a considerable quantity is often 
wasted It prevents the hay-sceds or dust from falling uixm the horse, or into his eyes; and what is of 
considerable importance, though seldom attended to, there will be an inducement to the horse.kceper to 
give the horse nay in small quantities at a time, and frequently, from the little trouble which attends 
putting it into the rack. The saving in hay that may be effected by the use of this rack is so apparent, 
that it need not bo dwelt u]X)n. A great s.aving also may be made in oats, by so fastening the horse's head 
during the time of feeding, that he cannot throw any of them out of the manger. Tins kind of rack and 
monger, from being boarded up in front, will eflcctually prevent the litter from being kept constantly 
under the horse’s Tieod and eyes, by which he is cumpellcu to breatiic tlie vaixiurs which arise from it. 
It will also prevent him from getting his head under the manger, as sometime.^ happens, by which means, 
not unfrequently, the poll evil is produced. The length of the halter should be only tour feet from the head, 
stall to the ring through which it passes this will admit of his mg down with ease, and that is all which 
is required. Tiic ring should be jilai'ed close to that side where the manger is, and not in the centre of 
the stall. The side of the stall should be suffiriently high and deep to prevent horses from biting and 
kicking carh other. Wlien the common rack and manger arc preferred, the rack.staves should be 
[lerpcndiciilar, and brought nearly down to the manger, and this may easily be doi.c without the necessity 
of a hay-loft, and the manger may be made deep and wide as dcscnbetl. 

SH19, Thtt ttimdow of the stable should be at the south-east end, and (he door at the op]iosite end. The 
window should be as nigh as the rciliiig will admit of, and in size proportioned to that of the stable. In 
one of twelve feet high, it need not come down more than four feet, and it will then be eight feet from 
the ground, and out of the way of being broken. I'he frame of the window sliould be moveable upon a 
pivot in the centre, and owned by means of a i ord luiining over a pulley in tlie ceiling, and fastened by 
means of another cord, witli a window of this kind, m a stalile of three or four horses, no other ventilation 
will be required : a person never need be solicitous about finding ownings for the air to enter, where 
there is suthclcnt room above, and means for it to escape. A stable thus constructed will be found 
conducive to the health and comfort of horses, and will afibrd an inducement to the horse-kceper to 
attend to every little cirriimstance which may contribute to cleanliness He will not allow the smallest 
bit of dung to remain swept up at one end of the stable, as it commonly is Thu pails should be kept 
outside, and not standing about the stable as they usually arc. If it is necessary to Uke off the chill 
from water, it is much better, and more easily done, by the addition of n little hot water, than by suffering 
it to stand in the stable; and while the horses arc at exorcise, flic litter should be .all turned out to dry, 
and the brick floor well washed or swept out. A little fresh straw may then be placed for the horses to 
stale uixin. Litter thus dried during the day will serve again as well as fresh straw for the bottom of the 
bed, and be perfectly free from smclT The litter necess.iry to bo kept under a horse that he may stale 
with comfort, and without splashing himself, is not considerable, and may be chaiigc'd once a day. A 
great saving may be maile in litter by turning it out, and drying it as deseribcd; and a shed built adjoining 
a stable would aftbrd a place for doing this at all times, and might serve also to exercise and clean a horse 
iq during wfit weather. 

SS20. Neither tiff's, fowls, nor goats, should ever be permitted to enter a stable j and dung should be kept 
at a distance from it A goiKl ccintrivancc in cleaning horses is, to have two straps, one on each side of 
the stall, aliout one yard from the head of it Hy tliesc the horse m.ay lie fastened during tlie time he is 
cleaned, by winch he will be elfectiially preventesf from biting the manger or the horsc-kceper; and being 
kept back in the stall, tlie man will be better able to clean the trout of ins fore legs, chest, and neck, and 
be able to move round him. This is hcttei than strapping him to tlie rack. 

£821. Farm stables in Scotland, the editor of The Fanner's hingasmr observes, arc con.structcd in 
such a manner, tliat all the horses stand in a line witli their heads towards the same sidc-wall, instead of 
standing in two lines, fronting oi>i«).site walls, ns formerly Those lately erected are at least sixteen feet 
wide within wails, and sometimes eiglito'n, lynd the width of eacii stall upon the leii^li of the stable 
is commonly five feet. To save a little room, stalls of nine feet are sometimes made to hold two 

horses; and in that case, the manger and 
the width of the stall are divided into 
equal parts by whiit is callcil a half trc. 
nee, or a partition about half the depth 
of that which scfiurates one stall from 
another. By this eontnvance, each horse 
indeed eats his foml by hinisclt; but the 
expense ol single stalls is more than com. 
peiisatcd by the greater ease, security, 
and comfort of the horses. I'hc trovices 
or jiartitioiis which divide the stalls, arc 
of deals two inches thick, and about flve 
fept high; but, at the beadsof the horses, 
Jffe partition ri-ses to the height of seven 
feet (fig. 410. o), and Uie length of the 
stall IS usually from seven to eight feet. 
Ill many cases the end stall has a'door 
or frame of boards to flt in between it and tlic back wall (A), in order to enclose food of any kind, a sick 
horse, » foal, or mare and foal, &c. 

S82S. 7(he manger (c) is gener.iUy continued the whole length of the stable. It is about nine inches 
deep, twelve inches wide at the top, and nine at the bottom, all inside measure, and is placed about two 
feetfonr Inches from the ground. Staples or rings arc fixed on the breast of the manger, to which the 
horses are tied. 

The rad for holding their hay or straw, is also commciily continued the whole length of the 
tttide; It is formed of upright spars (d), connected liy cross-raiis at each end, and from two to two and 
a iMlf feet in height. THc rack is placed on the wall, about one foot and a halt above the manger, the 
Mtom abnost close to the wall, and the top projecting outwards, but the best plan is to place it upright 
The spars are sometimes made round, and sunk into the cross-rails, and sometimes square 
Ip tfrmw stables lately built, the round spars turn on a pivot, which facilitates the horse's access te 
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tho hay, without requiring the intergticei to be so wide as to permit him to draw it out in too large 

above the racks is an opening in the hay-loft, through which the racks are filled. 
When it is thought necessary, this may bo closed by boards moving on hinges. 

2825. The racks in some the best stables occupy one of the angles between the wall and treviccs, and 

fiirm the qUcidrant of a circle The simrs are perpendicular, and wider placed than in the hanging r.acks. 
The hay-seed falls into a box below, instead of being dropped on the ground, or incommoding ttic eyes 
and ears of the horsea • 

2826. Behind the horses, and alx>ut nine feet from the front wall, is a gutter, Imving a gentle declivity to 
the straw-yard or urine-mt. Allowing about a foot for this, there will remain a width of eight fbet to 
the back wall, it the stable be eighteen feet wide; a part of which, close to the wall, is occupied with 
com-chests and places for harness. 

iW27. WUh a vicui to save both the hap and the seed, it is an adv.mtage to have the haystacks so near 
the stable as to admit of the hay being thrown at once upon the lofL In some stables there is no loft, 
and the hay is stored in a separate apartment 

2828. The stable floor is, for the most part paved with undressed stones; but in some instances, the 
space from the gutter to the Imrk is kud witl dags of freestone, 

2829. Ilorse-hammela, or small sheds, with yards to each, have been used as stables in a few instances, 
and with great success in llcrwickshire. £aeh shed holds two horses, with a niche for their harness : to 
each slicd there is an open straw-yard, of small sit, with a water trough, and a gate large enough to 
admit a cart to take out the dung. John Herriot, of Ladykirk, has long usai these buildings for his 
horses with great success. He has lost none by death for a number of years, and they seldom have colds 
or any other disease. His horses he in these open hammcis in winter; and it is remarked, that in frosty 
weather, when snow is falling, and lying on the ground, the animals do not go under cover, hut prefer 
to lie out, with their backs and sides covered with snow. It is well known, that if a horse is kept out in 
winter, he will have no grease, nor swelled legs, and perhaps few other diseases. ITiesc hammels seem 
to have all these advantages, at the same time that they protect the animal from damp, and prevent his 
back from being kept wet by heavy or long contmued rains. Every farmer who keeps a large st^ck of 
horses, occasionally loses one by inflammation, brought on by coughs and colds: but the horses of the 
fanner alluded to Iiecome aged, and he has not had occasion to purchase a young tiorsc for several yean. 
(ffusb. (p'Seot. i. 26.) Suff'olk cart hnrses lie out during night throughout the whole year; they arc not 
exempt from grease, but they arc probably more healthy than horses in general ara 


2H.‘iO. Catlle-sJu'ds arc used either for lodging milch cow.s, or for feeding cattle for toe 
Imtchcr. TJic priiieijnvl requisites in buildings of this description are, to be capable 
of being well .aired; to be so constructed a.s to require the least possible labour in 
feeding the cattle and clearing away the dung; and the stalls to be so formed as to 
keep the c.attle as diy and clean .as possible, with sufficient drains to carry away, and 
reservoirs to collect, the urine and dung. There are three ways in w'hich the cattle arc 
placed : first, in a row' towards one of tho side walls; secondly, in two rows, cither 
fronting each other, with a passage between, or with their heads towards both side walls; 
and, thirdly, across, or upon the width of the house, in successive rows, with intervening 
passages for feeding and removing tlie dung. In tlic first mode, it is usual to have 
openings in the w'alls, through which the cattle arc supplied with turnips; otherwise tliey 
must necessarily be served from behind, with much inconvenience both to the cattle-feeder 
and the cattle tliemselves. The plan that is most approved, and now becoming general 
when new buildings are erected, is to fix the stakes to which the cattlefare tied about 
two and a half or three feet from the wall, wliicli allows the cattle-man, witKbut going 
among them, to fill their tioughs successively from his wheelbarrow or basket, with 
mucli ease and expedition, It is also a considerable improvement to keep the cattle 
separate, by partitions between every two. This will, in a great measure, prevent accidents, 
and secure the quiet animals from being injured by the vicious ; for in tlic.se double 
stalls, each may be tied up to a stake placed near the partition, so as to be at some dis¬ 
tance from his neighbours; .and it is easy to lodge together such as are alike in size and in 
temper. Tlifl width of such stalls should not be less than seven feet and a half, and tlio 
depth must be regulated by the size, of the cattle. 


2831. Catilr-hammets (Jig. 4II.) The practice of feeding cattle in small sheds and straw-yards, or what 

are ralletk^amint’ki in Berwickshire, deserves to be noticed with 
approbation, when saving of expense is not a paramount object. 
'Jivocoivs arc usually kept together, and go Ioo.se; in which way 
they are thought by some to thrive better than when tied to a 
stake, and, at the same time, feed more at their ease tlian when 
a number are kept together as in the common strkw-yards. All 
th.at 18 necessary is, is to run partition walls across the sheds and 
yards of the farmers; or if these arc allotted to rearing stork, one 
bide of tlic square, separated by a eart-way from the straw-yards, 
may be appropriated to these hammcis In the usual manage, 
ment of a row of cattio hammcis in Berwickshire, there is one 
tiammei (a b) at one end used as a temporary repository for roots 
and straw for the rattle; then each hammcl consists of the open 
yard (d a), and the covered part (r): the entrance door, of which 
there is only one to each hammel, is in the wall of the yard (/), 
and on each side of it are two troughs (c, c) fur food, and a crib 
for hay or straw, and for cut clover or other herbage in summer. 

28.32. Bariev's cow-house at Glasgow contained one hundred cows. It stood upon a vaultetl cellar, 
whith was divided into three apartments: the middle one for the manure; that at one end for potatoes, 
and other roots to be used ns food; ami in the other, cows not giving milk were kept ITie dung 
was dropped into Oie centre division through aiierturca in the gutters {flg. 412. a, a), eightwn inches 
in diameter, covered with cast-iron platSs. Sometimes a cart was biou.-?ht imo the cellar, and the dung 
at once dropiicd into it. and carted away. The covers had flnger-holcs for hfting them up, and the dung 
waa along tiie eroovcB into them by a broad boo or ^rapor fitted to tho groove. It was often 

found necessary to mix ashes with the dung, to render it of a fit consistence for bang^carted away, f he 
second division of the vaults waa fitted up for the process of fattening; darkness and quiet being considered 
fcvourable circumstances. In the third division, rooU were efffcctually preserved from frost At one end 
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saw. The depth itfa liable should never be less than twenty feet, nor the height less than twelve. Tlie 
width of a stall should not be less than six feet clear. But when tlictc is siiillcicnl room, it is a touch 
lietter plan to allow each horse a siiace of ten or twelve feet, where he may be loose and exercise himself 
a little. This will be an ctflaitual tiieans of preventing swollen heels, and a great relief to horses that are 
WOTketl hard. With respect to the rack and manger, White prefers the ionner on the ground, rising 
three feet high, eighteen inches deep from fVont to back, and four feet long The manger, eighteen inchM 
deep, eighteen inches feora feont to back, and five feet m Jength The rack he prefers being closed In 
front, though some farmers prefer it open, alleging that horses when lying down will thus be enabled to 
eat if they choose. A close-fronted rack, however, is. better adapted for saving hay. The back part Of 
the rack should be an inclined plane made of wood; should be ^adually slojicu towards the front; and 
should terminate about two feet down. Such a rack will iioUl more hay than ever ought to be put before 
one liorse The advantages of tins rack are numeious: in the first plitce, the hay is easily put into it, 
and it renders a hay loft over tlie stable unnecessary; which ought to be an inducement to the builder 
to make the stable as lofty as it ought to be, to obtain proper ventilation All the hay that i8_ put 
into tills manger will be eaten; but in the common rack it is well known that a large iiortion of the 
hay is often pulled down upon the litter, and trodden upon, whereby a eonsiderablc quantity is often 
wasted. It prevents the hay.8ccd.s or dust from tailing upon the horse, or into his eyes ; and what is of 
considerable importance, though seldom attended to, there wiU be an inducement to the horse-keejicr to 
give the horse hay in small quantities at a time, and frequently, from the little trouble which attends 
putting it into the rack. The saving in hay that may be effected by the use of this rack is so apparent, 
that it need not be dwelt upon. A great saving also may be made in oats, by so fastening the horse’s head 
during the time of feeding, that he cannot throw any of them out of the manger. This kind of rack and 
manger, from being boarded up in front, will efttsjtually prevent the litter from being kept constantly 
under the horse’s head and eyes, by which he is compelled to breathe the vapours which arise from it. 
It will also prevent him from getting his head under the manger, as sometimes happens, by which means, 
not unfreqiiently, the poll evil is produced. The length of tlie h.ilter should he only tour feet from the head, 
stall to the ring through which it pa.sses; this will lulmit of his lying down with ease, and that is all which 
is requiroL The ring should be placed close to that side where fnc maiig.-r is, .and not in the centre of 
the stall. The side of the stall should be sufficiently high ami deep to prevent horses from biting and 
kicking each other. Wlien the common rack and manger are preferred, the rai't-sfavcs sliouid bo 
perpendicular, and brought nearly down to the manger, and this may easily be done withou’ the necessity 
of a hay-loft, and the manger may be made deep and wide as described. 

3819. The window qf t/ic stable should be at the south-east end, and the door at the opposite end. The 
window should be as high as the ceiling will admit of, and in size proportioned to that of the stable. In 
one of twelve feet high, it need not come down more than four feet, and it will then be eight feet from 
the ground, and out of the way of being broken. The frame of tlie w'lndow should be moveable upon a 
pivot in the centre, and opened by means of a cord ruumng over a pulley in the ceiling, and fastened by 
means of another cord. With a window of this kind, in a stable of three or four horses, no other ventilation 
will be required: a person never need be solicitous about finding openings for the air to enter, where 
there is sutficient room above, and means tor it to escape. A stalile thus constructed will l>c found 
conducive to the health and comfort of liorses, and will afibrd .in inducement to the horse-keqier to 
attend to every little eirrumstance which may contribute to cleanliness He will not allow the smallest 
bit of dung to remain swept up at one end of the stable, as it coiiiinonly is. 'I'he pails should be kept 
outside, and not standing .about the stable as they usually .ire. if it is necessary to take ofl* the ehiil 
from water, it is much better, and more easily done, by the addit lun of a little hot water, tlian by suffering 
it to stand in the stable; and whJc the horses are at exercise, the litter should be all turned out to dry, 
and the brick floor well washed or swept out A little fresh straw may then be placed for the horses to 
stale upon. Tatter thus dried during the day will serve .ig.iin as well as fresh straw for the bottom of. the 
bed, and be perfectly free from smell. The litter necessary to bo kept under a liorse that he may stale 
with comfort, and witliout splashing himself, is not eonsulcrable, ami may be changed once a day. A 
great saving may lie mailc in lifter by turning it out, and dry mg it as described; and a shed built adjoining 
a stable would afibrd a place for doing this at all times, and might serve also to exercise and clean a horse 
ip during ivfit weather. 

3830. Neither do^s,ftnvls, nor goafs, should ever be permitted to enter a stable; and dung shoftld be kept 
at a distance from it. A good contrivance in ch-aning iinrsos is, to have two straps, one on earli side of 
the stall, about one yard from the head of it. By tJiese the horse may be fasteneil during the time he is 
cleaned, by which he will be effectually prevented from biting (lie manger or the horse-keeper; and being 
kept iMck in the stall, tlie man will be better .ilile to clean llic front ol his fore legs, chest, and neck, and 
be able to move round him. This is lictter than strapping him to the rack. 

3831. Farm stables in Scet/arid, the editor of The Farmer's Magazine observes, are constructed in 
such a manner, tliat all the horses stand in a lino u ilh their lieaiK towards the same side-wall, instead of 
standing in two lines, fronting oiqiosite walls, as formerly. Tliose lately erected are at least sixteen feet 
wide witliin walls, and sometimes ciglitrcn, and the width of eacli st.ill upon the Icn^h of the stable 
is commonly five feet. To save a htllc room, stalls ol nine feet .ire sometimes made to hold two 

horses, and in that ease, the manger and 
the width of the stall are divided into 
equal parts by what is called a liall tre. 
vice, or a partition about half the depth 
of that which separates one stall from 
another. By this contrivance, each horse 
indeed cats his food by Inmsell: but the 
cxiiense of single stalls is more than com. 
punsated by the greater ease, security, 
aud comfort of the horses. The trcviccs 
or partitions which divide the stalls, are 
of dpal.« two inches thick, and about five 
fi^t high; but, at the beadsof the horses, 
Sffe partition rises to the height of seven 
feet {fig. 410. a), and the length ol the 
stall is iisiially from seven to eight feet, 
In many cases the end stall has a door 
or frame of boards to fit in between it and the back wall (A), in order to enclose food of any kind, a sick 
horse, a fool, or mare and fo.al, &e. 

The manger (c) is generally continued the whole length of the stable. It is about nine inches 
deep, twelve inches wide at the lop, .and nine at the bottom, all msidc measure, and is placed about two 
feet four inches from the ground Staples or rings are fixed on the breast of the manger, to which the 
horses are tied. 

3833. The raei for holding their hay or straw, is also commcnly continued the whole length of the 
stable. It M formed of bright s^rs (rf), conneetml by cross-rails at each end, and from two to two and 
a half feet In height. TKe rack Is placed on the wall, about one foot and a half above the manger, the 
bottom almost close to the wall, and the top projecting outwards, but the best plan is to place it upright 
(c, a,). The soars are sometimes made round, and sunk into the cross-rails, and sometimes square 

In a few stables lately built, the round spars turn on a pivot, ~'hich facilitates the horse’s access t« 
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the hAy, without requiring the interstices to be so wide as to permit him to draw it out in too large 
quantities. 

S824. ImmeiUately above the racks is an opening in the hay.lolt, through which the racks arc filled. 
When it is thought necessary, this may be closed by boards moving on hinges. 

SasS. The racks in some qf the best stables occupy one of the su^cs between the w.all and trevicca, and 
form tlie quadrant of a circle. The si>ars are perpendicular, and wider placed than in the hanging racks. 
The bay.seed falls into a box below, instead of being dropped on the ground, or incominoiiing the eyes 
and ears of the horses. 

Behind the horses, and about nine feet fVom the front wall, is a gutter, having a gentle declivity to 
the straw-yard or urine-pit; Allowing about a foot for this, there will remain a width of eight fiect to 
the back wail, if the stable be eighteen feet wide} a part of which, close to the wall, is occupicil with 
corn-chests and places for hacnesa 

2827. Wtlh a vtew to save both the hay and the seed, it is an advantage to have the haptacks so near 
the stable as to admit of the hay being thrown at once upon the lott In some stables there is no loft, 
aud the hay is stored in a separate apartment 

2828. The stable floor is, for the most part paved with undressed stonos j but in some instances, the 
space ftom the gutter to the back is laid witl dags of freestone. 

2829. Horse-hammels. or small sheds, with yards to each, have liecn used as stables in a few instances, 
and with great success in Berwickshire. £ach shed holds two horses, with a niche for their harness; to 
each sited tlicre is an open straw-yard, of small site, with a water trough, ami a gate large enough to 
admit a cart to take out the dung. John Herriot, of La.lykirk, has lung used these buildings for his 
horses with great success. He has lost none by death for a number of years, and they seldom have colds 
or any other disease. His horses he in these ojieii hammcls in winter; and it is remarked, that in frosty 
weather, when snow is falling, and lying on the ground, the animals do not go under cover, but prefer 
to lie out, with their backs and sides covered with snow. It is well known, that if a horse is kept out in 
winter, he will have no grease, nor swelled legs, and iicrhaps few other diseases. These hammcls seem 
to have ail these advantages, at tlic same time th.it they protect the animal from damp, and prevent his 
back from being kept wot by heavy or long continued rams. Every farmer who keeps a large slack of 
horses, occasionally loses one by inflammation, brought on by coughs and colds: but the horses of the 
farmer alluded to become aged, and he has not had occasion to purchase a young horse for several years. 
[Husb. qf Scot. i. 2li.) Suilblk cart liorses lie out during night throughout the whole year; they arc not 
exempt from grease, but tliey are probably more healthy than horses in general oru 


2830. Cnlllc-sheds are used oitlior for lodging milch cows, or for feeding cattle for tiie 
butcher. TJie principal requisites in buildings of this description are, to lie capable 
of being well aired; to be so constructed as to require the least possible labour in 
feeding the Ctattle and clearing away the dung; and the stalls to be so formed as to 
keep the cattle as dry and cle.an as possible, with sufficient drains to carry away, and 
reservoirs to collect, the urine and dung. There arc Ihiec ways in which tlic c.attle are 
placed; first, in a row towards one of the side walls; secondly, in twm rows, either 
fronting each otlicr, with a passage between, or with their heads towards both ride walls; 
and, tiiirdly, across, or ujion tlie width of the house, in sueces.sive rows, with intervening 
passages for feeding and removing tlie dung. In the first mode, it is usual to have 
openings in the walls, thiough which tlie cattle arc supplied with turnips; otherwise tliey 
must necess.arily be served from behind, witli mueli inconvenience both to the cattle-feeder 
and the cattle themselves. The plan that is most approved, and now becoming general 
when new buildings are erected, is to fix the stakes to which the cattle are tied about 
two and a half or three feet from tlic wall, which allows the cattle-man, without going 
among them, to fill their troughs successively from his wheelbarrow or basket, wi.‘th 
much ease and expedition. It is also a considerable improvement to keep the cattle 
separate, by partitions between every two. This will, in a great measure, prevent ae cidents, 
and secure tlic quiet animals from being injured by the vicious; for in tlic,‘bc double 
stalls, each may lie tied up to a stake placed near the partition, .so ns to be at some dis¬ 
tance from his neighbours; and it is easy to lodge togetlicr such as are alike in size and in 
temper. The width of such stalls should not lie less than seven feet and a half, and tlie 
depth must be regulated by the .size of the cattle. 


2831. Catilc-hammels {fig. 411 ) Tlie practice of feeding cattle in small sheds and straw-yards, or what 

arc calleiki^awiiMcfi in Perwicksliire, deservs's to be noticeti with 
miprohation, when saving of cxiiensc is not a paramount object. 
Two cows are usually kept together, and go loose; In which way 
they aro thought by some to thrive lietl cr than when tied to a 
stake, and, at the same time, feed more .at their case tlian when 
a number are kept togctlier as m the com.mon strkw.yards. AU 
that is necessary is, is to run partition w.ills across the sheds and 
yards of the farmers; or if these arc allotted to rearing stock, one 
side of the square, separated by a cart-way fixim the straw-yards, 
m.iy he appropriated to tlicse hammcls. In the usual manage, 
ment of a row of cattle hammcls in Berwickshire, there is one 
huinmcl (a 6) at one end used as a tcnniorary repository for roots 
and straw for the rattle; then each hamincl consists of the open 
yard (d a), and tlie covcrcil part (c) • the entrance door, of which 
there is only one to each hammel, is tn the wall of the yard (/), 
and on each side of it are two troughs (c, c) for food, and a crib 
_for hay or straw, and for cut clover or other herbage in summer. 

2819. Harleo's cola house at Glasgow contained one hundred cows. It stood upon a vaulted cellar, 
wffwwffiedTto^ ‘ho middle one for the manure; that ^ one end forjr«tatoes. 

and other toots to be used as food; and in the other, cows not giving milk wen. kcjiL ITie duiig 
w” droW into the centre division through ajierturcs in the 

in diameter, covered with cast-iron plates. Sometimes a cut was brought into the cellar, and the dung 
at once dropped into it, and carted away. The covers had finger-holes fi^hitiiig them up, and the dung 
wardrawn itoig the grooves into them by a broad hoe or scraper fitted to th^ groove. It waa o^n 
found nJeSisary to mix ashes with the dung, to render it of a fit consistence for being cartcil away. T^ 
BMond division of the vaults w-aa fitted up tor the process of fattening: darkness and quiet being considered 
ft^Mrabirci?rUH.sta^^^^^ effectually preserved from frost At oneend 
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of the A **'*K}’'** formed, flfty feet tong, liAteen feet wide, and aix deep, With Its surface on a 

lerct with the bottom of the cellar; it was arched over, and hail a man.bolo for cleanine out the sediment, 

four feet in diameter: into mis tank the whole 
of the urine was conducted, alter being flitered 
through the urine gutters into spouts beneath it 
renclimg the whole length of the house. Each 
filter consisted of a vessel covered with a plate 
Sof cast iron, pierced with small holes, the sur. 
face of the plate being on a level with the snr. 
face of the gutter; the use of the vessel under 
it is to receive the sediment, for which purpose 
it is made lour inches wider than the cover, and 
in this extra width the water runs over into the 
cast-iron s(Hiut by which it is conducted to the 
anfc; it enters the tank by a division surrounded 
by lioards pierced with holes, so as to filter it a 
second time, in order that the water may bo 
■ pumped up with greater case. This water was 
sold to the gardeners and others, at from U. to 
Is. M per hundred gallons. The roof was sup¬ 
ported in the middle by cast iron pillars (b ); 
there were mi ceilings, but the slates were hung 
to the quartcrings of the rafters on pins, with a good lap! this being found warm enough in the coldest 
weather, and favourable for ventilation in the hottest: there were also windows In the roof, both for light 
and ventilation. The heat was generally kept to liOO or fil'’. Tlie passages (c) were paved, and five feet 
wide, and two inches and .1 hall higher 111 the middle than at the sida 
2833. The floor on whie/i the cows iluod m Harlty's cow-house “ was raised six iiirhes above the pas¬ 
sage#, tins not only showed the cows to greater advantagr, Imt kept tlieiii dry and clean: and two and a 

half feet of the floor . ‘ ‘ ' ' - ■- 

making barn floors; 

down the whole weight . , 

smooth and soft a.s possible; indeed, it is erneeived tliat joints and flooring would be the best for that 
puniosc, were it not tor the expense. The h.irk part of the stall was of hewn stone, and for about eighteen 
incDcs towards the groove there was an inclination of alwut half an inch, to let the water go off j and 
those eighteen inches were of stript ashlar transversed, the strips being about an inch separate: this pre- 
vented the feet of the cows from slipping In all cow-houses, jierliaps, the front part ot tlie stall should bo 
rather lower than the back part, since it would enable the cattle to lie easier; and, besides this, they 
would not be apt to slip their calf. Cows which put out their calf bed, or have a tendency to slip their 
calf, should have a straw mat laid below their liind quarters The bottom of the feeding troughs was on 
a level with the floor of the stalls j both edges were of hewn stone, the outer one next the passage was 
three inches above the bottom of the trough, and the other six inclies higher; they were four inches and 
a half thick, and roniided to a semicircle; the trough was one foot three inches wide, and six feel four 
inches long." (Hariemn Da»y System, p 2 k) 

283+. The standing room for the cows in the Harlcinn dairy, that is, the space between the feeding trough 
(d) and gutter (<i), was from six to seven feet; the latter dimension being tor the larger cows. The 
bre.tdlh allowed for a cow was from three feet to three feel six imhesj two cows standing togetlicr be. 
tween wooden partitions as in stables (c). Each cow is fixed to a stake nine inches from thqpartitions, 
and SIX inches from the feeding trough; the stakes arc two and incites a half in diameter, and the rows 
arc fixed to them liy chains and swivels fixed to rings “ Tiie chains were three feet seven inches long, 
consisting oi twenty-one links, viz , three on one side of the svrivei, and eighteen on the other; the short 
end of the chain,|)ad a hook for joining the chain, with a broad jiomt of .an oval sliajie, which was more 
easily hooked and unhooked, and answered the jvurposc better than the common mode used in dogs* 
i„ chains " The hecks, or racks for the hay, arc three feet two inches long, by one foot ten inches deep, framed 
V- 2S2iy.‘f)’ '^t'al, and filled np with one horizontal and leu perpendicular iron rods a quarter of an inch in 
dia't. distS^etcr. These hecks are h ung witli window cord, wh irh jiasscs over jiulleys, so that they can be rais^ 
by a wqi, afiiiccl and pinion at pleasure, so as to he above the heads of the cows, when they are eating green 
footl fro.jjy vfn the foeding gutter Mr. Harley considers it of importance that each cow should not onlv be 
kept rleau^ tlf. by combing and brushing, but, by the ebam system of fastening, should have the liberiy of 
licking its i,ove 'iwiiskni and that of its fellow, ijiarleian Dairy System, ji. 28.) 

2835. stabtlf-pcnSy or calf-stages, arc common aduitions to cow-houscs, where the feeding 
of calves for* the butcher is an object of pursuit. The principal filing to be observed in 

the construction of calf-pens is the laying of die floor, 
which should be inaile of laths or spars about two inches 
broad, laid at the distance of an inch from each other, 
upon joists, so as to make the floor about ten or twelve 
inches from tlie ground, as tlie situation will admit 
(Jig. 413.) This not only keeps them quite dry, by 

__ _ allowing all tlic moi.sturc to pass immediately away, but 

has the advanlage^^of admitting fresh air below the bedding, and thereby preventing that 
unwholesome diss—^^yg^^blc smell too often found among calves; for it is to be understood, 
that this place beiTiQyy should frequently be cleaned, as well as the floor itself 

whenever it bccoi*^,ejj q,. . |,ut it is not right to allow the litter to increase to a 

great tliickness, o^l^crwise the moisture will not so easily pass through. Calf-pens are, 
however, too often d^yadc without tliis sparred floor, and Ac fresh litter always laid on the 
old till Ae calves artt-j ].e,|iovcd, which is a slovenly p.actice, and not by ahy means to be 
Ksfcommcnded. V.ls, or divisions, are too often neglected in calf-pens. Partitions, 
about Aree feet of udn deal nailed on small posts, might be so contrived as to be 

movable at pleasure,'tj increase or AminiA the stall, if necessary, according to Ae age 
and size of Ae calf. » jf ijg thought unnecessary to make Ae partitions movable, Acre 
migbt be a small fwiamd trough, in a circular frame, fixed in Ae corner of each pen, for 
holAng Ae milk, ^j ^ door in Ae next adjoining corner. A small slight rack for hold¬ 
ing a little hay> P^ced at the upper part of Ae pen, might also be useful. The troughs 
should be rounftr, that the calves may not hurt themselves upon Aem, which Aey might 
probably do o.^i’ the angles if they were square. The advantages of this kind of calf-pens 
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&re, that the calves are all kept separate in a small compass, and cimnot hurt each other, 
as the stronger ones sometimes do the weaker when coniRned promiscuously, and their 
food may be much more easily and equally distributed. 

B836. The calf-pens in Gloucestershire, Mnrsbsl ol>servc8, are of an admirable construction; extremely 
simple, yet singularly well adapted to the object Young calves, fattening calves more es^ially, require 
to be kept narrowly confined: quietness is, in a degree, essential to their thriving. A loose pen, or a 
long halter, gives freedom to their natural redrs, and a loose to their playfulness. Cleanliness, and a due 
degree of warmth, arc likewise requisite in the right management of calves. A pen which bolds seven, 
or occasionally eight, calves, is of the following description;—The house, or roorastead, in which it is 

C laced, measures twelve feet by eight: four feet of its width are occupiM by the stage, and one foot 
y a trough placed on its ftont i-leaving three feet as a gangway, into the middle of which the door 
o]icna The floor of the stage is formed of laths, about two inches square, lying the long way of the 
stage, and one inch asunder. The front fence is of staves, an inch and a half in diameter, nine 
inenes from middle to middle, and three feet high; entered at the bottom into the front bearer ot 
the floor (from which cross-joists pass into the bark wall), and steadied at the top by a rail j which, as well 
as the bottom piece, is entered at each end into the end wall. The holes in the upper rail are wide enough 
to permit the staves to be litlcd up and taken out, to give admission to the calves; one of which is fastened 
to every second stave, by means of two rings of iron joined by a swivel; one ring playing upon the stave, 
the other receiving a broad lenthem collar bucklra round the neck of the ciuf. The trough is for 
barley-meal, chalk, &c. and to rest the pails on Two calves drink out of one pall, putting thmr hea^ 
through between the staves. The height of the floor of the stage from the floor of the room is about one 
foot it is thought to be wrung to hang it higher, lest, by the wind drawing under it, the calves should te 
too cold ill severe weather; this, however, might be easily prevented by litter or long strawy dung thrust 
beneath it It is observable, that these stages arc fit only for calves wnlch are fed with the pail, not fbr 
calves which suck the cow. 

2837, Hogslies, for tlic breeding or fattening of swine, arc mostly built in a ymple 
manner, requiring only warm dry places for the swine to lie in, witli small areas before, 
and troughs to hold their food. They are generally constructed with shed-roofs, and 
seldom above six or .seven feet wide, with height in proportion In order that they may 
be convenient, they should be at no great distance fiom the house; and the less th^ 
are connected with the other farm-buildings the better. In some cases, it might be of 
utility to have them connected with the scullery, in such a way as that all sorts of refuse 
articles might be readily conveyed to them by pipes or other contrivances. When at a 
distance, they should be so placed as that the servants need not enter tlic farm-yard in 
feeding them. It is a circumstance of vast advantage in the economy of labour, as well 
as of food, to have them conveniently situated and built. Tliough swine are generally, 
perhaps from a too partial view of their habits, con.sidercd as filthy animals, there are no 
animals which delight more in a clean and comfortable place to lie down in, and none 
that cleanliness has a better effect upon w ith respect to their thriving and feeding. In order 
to keep ^cm dry, a sufficient slope must be given, not only to tlie inside places where they 
are to li^ but to the outside areas, with proper drains to carry off all moisture. The 
outsides should also be a little elevated, and have steps up from the areas of at least five 
or six inches in height. Ilogsties should likewise have several divisions, to keep the 
different sorts of swine separate; nor should a great many ever be allowed to go together; 
for it is found that tliey feed better in small numbers and of equal size, than when many 
of unequal sizes are put together. Proper divisions must, therefore, be made: some for 
swine when with the boar; others for brood swine, and for them to farrow In; for 
weaning the pigs, for keeping the store pigs, for fattening, Stc, When convenient the 
areas should be pretty large; and where it can be had, it is of great use to biave water 
conveyed to them, as it serves many useful purposes. 

2838. Evefff sty should have a rulhmg-post. “ Having occasion,” says Marshal, “ to stiift two hogs out 
of .1 sty without one, into another with a post, accidentally put up to suptiort the roof, he had a frill 
opportunity of observing its use. The animals, when they went in, were dirty, with broken ragged coats, 
and with dull heavy countenances. In a few days, they cleared away tlieir coats,,''cleaned their ekini, 
and became sleeky haired; the enjoyments of the post were discernible even in th^ir looks, in their live¬ 
liness, and apparent contentment It is not probable^ that any animal should thrive while afliicted with 
pain or uneasiness. Graziers sufTer single trees to grow, or put up dead posts iiy the ground, for their 
cattle to rub themselves against; yet it is proliabic that a rubbing-pMt has never been placed intentionally 
in a sty; though, iicrhaps, for a twn-fold reason, rubbing is most requisite to swir^e.” In frirm-yards the 
piggeries and poultry-houses generally occupy the south side of Uie area, in low buildings, Whfdi inax,be 
overlooked flrom the fanner’s dwelling-house. They should open behind into the, straw-yards or dung. 

heap, to allow the hogs and fowls to pick u'p the corn lefl: on the 
straw, or What turnips, clover, or other mattiera are reftised by the 
cattle. They should have openings outwards, that the pigs may 
be let out to range round the farmery at cionvenient times; and 
that the poultry may have ingress and egresk from that side a$ well 
as the other. 

2839 The pig-house at Hatley's dairy estahtishment {.fig. tlii) 
consisted or a number of sties separated from each other by 
a nine-inch wall: each sty consisted qf two apartments; one 
for exercise, which was open above (o), .and the other for feeding 
in, which was covered (IQ i and a thlid, miso covered, for sleeping 
in (c) The threshold of the opening toi the sleeping ^lartment 
was formed by a cast-iron trough kept ttiU of water Xd), throa|^ 
which the pigs being efoUged to pass wher^ they went to sleqi. It Is 
said their feet were washed, and their litte>r k^ clean. The water 
ih these troughs was supplied by a pip\e at one end, and each 
separate tank had a waste pipe. The floow. of the slewing place 
was a few inches higher thm that of the foming apartment; aqd 
the floor of the latter, and also of thc'oi>en Area, were tnntnM 
cowards the middle (c), under which was a sewer with filtering plates for the urlnci.to passthrmvhi 
and at the end of the sowar a tank (/) received the whole. (Harleian Dairy System^ p. 122.) 
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3840. PauUry-htnmt are generally slight atnictures for roaring ddttswkr' 

fowlsk 'Beatsoii (Com. ta the Board of .^gr. voL i.) is of opinion/j^qltry ought 
alwnya to be confined, but not in a close, dark, dirainu^ve hovS^ (6 isr.ofiMn the 
case; they shotild ha\e a spacious airy place, properly constructed &r jt^dnt. * Some 
people are of opinion, tliat each sort of poultry should be kept ify itself. ^ This, 
however, is {lot, he says, absolutely necessary; for all sorts may be kept p^;piniscaously 
together, provided they have a place sufficiently large to accommodate tliem cqpvc> 
nicntly, and proper divisions and nests for each kind to retire to separately, which they 
will naturally do of themselves. Wakefield of Liverpool keeps a large stock of tur¬ 
keys, geese, hens, and ducks, all in the same place: and although young turkeys are 
in general considered so difficult to bring up, he rears great numbers of them in this 
manner every season, with little or no trouble. For this purpose he has about throe 
quarters, or nearly a whole acre, enclosed with a fence only six or seven feet high, formed 
of slabs set on end, or any thinnings of fir or other trees split and put close together. 
They are fastened by a rail near the top and anotlier near the bottom, and arc pointed 
sharp, which he supposes prevents the poultry flying over; for they never attempt it, 
although so low. Witliin tliis fence arc places slightly constructed (but well secured 
from wet) for each sort of poultry; also a pond or stream of water running through it. 
These poultry arc fed almost entirely w ith steamed potatoes, and tin ire astonishingly w ell. 
The quantity of dung made in this poultrj-place is also ai. oi»ject worth attention; and 
when it is cleaned out, a tliin paring of the surface is at the same time token off, whidt 
makes a valuable compost foi the purjiosc of manure. Hut for keeping poultry upon a 
siqall scale, it is only necessary to liave a small shed or slight building, formed in some 
woim, sheltered, sunny situation (if near the kitchen or other place where a constant fire 
is kept so much the lietter), with proper divisions, bo\es, baskets, or other contrivances, 
for the diflerent sorts of birds, and for their laying and incubation. 


2841 Whete a few poultry, taking their chance at the barn door, arc kept by the fanner for the 
convenience of eggs, and to supply the table when a (owl is w.iiited, no isirticular attention is requisite 
but as, in some situations, they may pay well (or more (ood .uid lioser attention, otlicr ciicuinstanccs 
may be noticed “ The {loultry.hnuse should,” Young says, “ contain an apartment for the general 
stock to roost in, anothci tor setting, a third for taltcmng, and a fourth for food If the sCale is large, 
there should be a fiah, for plucking and keeping leathers It a woman is Kf pt purposely to attend them. 
She should have her eottage lontiguous, that the smoke of her ihimney may play into the roosting and 
setting rooms, poultry never thriving so well as in waiinth and smoke, an olnorvauoii as old as 
Columella, and stiongly toiilinnul by the quantity breil in the smoky cabins of Ireland Tor setting 
lx)th turkeys and hens, nests should be made i.i loikirs that liavp lids with binges, to coi^ic them it 
necessary, or two or three will,’ he savs, “ in sitting, crowd into the s ime nest All must^vc acicss 
to a gravelled surd, and to grass for range, and the building should be near the farm.yard, and have 
clear water near Gieat attention should be paid to cleaiiliiiLss and wfaitewasliing, not for appearance, 
but to destroy vermin ” 

2842. The ttitnnr arrangfmrnt of a poultry house for a firm, yard u generally very simple, and lonsists 
of little more than a number of spars real Fung across the building at didtrent heights, oi at the same 


agiits,. 

height, with a gangway or ladder attaihcd, for 
the fowls to ascend but where coimtort and 
cleanliness arc studied, a preferable mode is to 
form a sloping stage of spars ( /Jg 415 a, b) for 
the ]ioultry Ui sit on, btneath this stage may 
be two ranges of boxes for nests (c, e), the roof 
(d) should have a ceding to keep the whole 
warm in winter, and the door (e) should he 
nearly as high as the ceding for ventilation, 
and should have a small opening with a shutter 
at bottom, which, where there is no danger 
from dogs or foxes, may be toft optn at all 
times to admit of the poultry going in and out 
at pleasure, and especially for their early egress 
during summer. The spars on whieh the 
I Hwed birds arc to roost should not be round 
Ihc floor must be dry, and kept clean 



and smooth, but roundi^ roughish, like the branch of a lice, 
fiw the web footed kind^ 


2843. The ® building of rare occurrence in agriculture and where it is 

required diflers litv^® from the piggery; consisting of a yard for cxq^sc and receiving 
food, and a coverei^ close apartment, connected, for repose, sleep, and the mothers and 
young. In the Ic***®*” generally boxes a foot or more Ingh and wide, and divided 
into cpmpartincnts. n*” niore cubic feet for the rabbits to retire into, and bring 

forth their youna i Where young rabbits aio fed for the market, the mother and 
oflTspring are genera**^ confined to hutches, wliicti arc boxes a little larger than the 
common breeding bo^*^’ * sep.irate apartment. In treating of the rabbit 

^art 111.}, these an*l contrivances for the culture of this animal will be brought 

into notice. ...... 

2844. Tfe jnseon^y « a structure not more frequent tli^ the r^bitry, being scarroly 

pegf,. ksional agriculture, except in gtazing dktricts, where the birds 
have not so direct*' opportunity of injuring corn. Sometimes tfaeji are made an 
ornamental appc-‘t<i«ge to a proprietor’s farmery, or to a sheep-houSo in a park (Jig. 
416.), or othe 1 detached building; and sometimes a wooden structure, raised from 
the ground one-post or more, is formed on purpose for their abode. Whatever may 
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,be tlie external form, the interior arrangement consists of A aeries of boxes or cavities, 
formed in (»'.agt^8t the wall, generally about a foot high and deep, and two feet or less 
long 4 one half of the front is left open as an entrance, and the other is dosed to protect 
the fethale dijripg'intubation. (See Part III.) 



2845. The apiary is a building or' structure seldom wanted, except to protect hives 
from thieves; then a niche or recess in a wall, to be secured in front by two or more 
iron bars, is a simple and elTcctual mode. Sometimes apiaries are made ornamental 
(Jig. 417.), but the best bee-masters set little value on such structures, and prefer keeping 
their bees detached in single hives, for sufRcient reasons. Tliese hives may be chained to 
fixed stools in Huisli’s manner. (.See Bee, Part IV.) 

Sect. II. Bnitdings as Repositories, and fir }terfirming in-door Operations. 

2846. Buildings fir dead slock and crop occupy a considerable portion of the farmery, 
and include the barn, granary, straw and root-houses, cart-sheds, tool-house, harness- 
room, and, when fanning is conducted on a very extensive scale, the smiths' and carpenters' 
work-rooms. 

2847. The corn-ham, or building in which corn is contained, threshed, and cleaned, 
has undergone considerable change in form and dimensions in modem times. Formerly 

I (j it was in many cases made so large as to contain 

at once all the corn grown on a farmand in 
most cases it was so ample as to contain a great 
portion of it. But since the mode of forming 
small corn stacks became more general, and also 
the introduction of threshing machines, this de¬ 
scription of building is made unucli smaller. 
The barn, especially where the com is to be 
threshed by a machine, is best placed on tl>^ 
north side of the farmery, as being most 
for the supply of the straw-yards, as well,' .'. 
stables and cattle-sheds. In this situatio ” I* 
also the best effect in an architecturijl' 
turesque point of view', (fig. 418.) ^ 

_ __ octagonal form chosen for a fanr'® 

• ^ harn (1), straw-room and granar^ t 

mill-shed (.8), to the north; th-'*" 

4 „ _ the barn way be the stable fc »' 4 , 



y 



.o') -_J tid¬ 

ing house (12), root-house (1 7' 
stores for steaming, or met.! , 

S!» 

nsjs The yard may be mvidf ^ 

'' ^ • 7 a jt ^ at. * 0 . 1 1 ft pump, well, or 

running north and south, wit^ ^ ij. 

other supply of water in the,. u ' 

• I J 1 . ij u .a 'the north of such a 
nck-yard (27) should be to ^ ^ 

tomery, for easy convcyjnc ^ 

mam entmnee (2^ should , ^ j 

oppos^ the dwellmg-bouse ^ 

should lead to different par, 
the mam r^ds of the Muntrg; 

be ponds (25) for washing .ccommodationa 
for the poul^. ITie sam-. 
may be arranged in a square or 
(^.419. and 420.) 

Og' 
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419 


420 





1. Ram 

2. Show'Toom 

5. Mill-shwl 

4* Common tiU* 
blc 

5. Rtdinit-horse 

stable 

6. Ox'feedin/t 

hou»c 

7. Cow-housa 

H. Hospital Bt/rf>le 

9. Hoot an<i 


10. Cottle'hlicds 

11. Cart-shed 

12. Carpenter’s 

bliul 

I.‘I. Smith's forge 
14. Tool-house 
, lA. FiRterics 
10. Toultry 

17* Weliundcit’ 
tem 

18. Pamu!r*a kit* 

chen 

19. Common par¬ 

lour 

20 Ru'<lnc-v room 
21. Entrance. 


a Com-bam 
fr. .Straw end 
e. Mill.i.hed 
il. Common •itabli! 
e Hiding horse 
sUlile 
/ IIc»^pi!.lI 
A'. ('.'ittU>-<)}>cd 
A. Cart-shed 

I. PigiiLnes 
J Poultry 

k. Piggeries 

I Tool house 
Bi Carpenter 
n Smith 
c. Cattle-shiilt 
p. llockt-hmise 
q ('ow-hoip.e 
r. Ox-fut'ding 
h4m‘'e 

$. Washing-pond 

l . Side-road 

u. EiitrAme to 
ruk-yarcl 
V. Pond 
n». Side rortd 
je Main entrance. 



2848. English corn-hafn, in which a largo quantity of corn in the straw is to be contained, and 
threshed flails, may tMther be constructed on wooilcn IVames coveretl with planks of oak, or be 

built of bnc. Qf stone, whichever the country aflbrds in the greatest plenty; and in cither case there 
should be suca^ vent-holes, ur openings in their sides or walls, as to allbrd free admittance to the air, in 
onler to prevenv mouidjncss that would otherwise, from (he least dampness, lodge in the gram. The 
gable-cnils are p.,oi, 3 |,iy i,est of |,rick or stone, on account of greater solidity; the whole may be roofed 
with thatch or tiles, either can be more conveniently procured It should have two large roiding-doors 
facing each other, o(.^g each side of the building, for tlic convenience of carrying in or out a large load 
of corn m sheaves; a^j should be of the same breadth with the threshing-floor, to allbrd the 

more light \.he former for the threshers, and the latter for winnowing Over the threshing, 

floor, and a little abov ^ , 1 ,^ reach of the flail, poles are often laid acrass from one beam to another, to 
form a *ind of upper-no,^,^ opo„ y,|,ioj, the thresher may throw the straw or haulm, to make an Immediate 
clearing, till he has tim.„ jg stow it properly elsewhere: and on the outside, over the great doors, it is 
sometimes convenient tp^ j,jyg ^ large pent-nouse, made to project sufticicntly to cover a load of corn or 
hay, m case a sudden Stgrg, should come on before it can be housed; and also to shelter the poultry in 
the fann-yanl in great i ],gjt or liad weather. It was formerly the custom in countries that abounded m 
com to have B^amte (or ,,|,cat; for spring-corn, such as barley and oats; and for peas, tares, lintels, 
clover, smntfoin, &C. y jmf ^here the gram can be stacked, the heavy expense of to many buildings of 
this Kina may be oo description of farm buildings has so much needless expense been 

intmrrM as on bams. , .|>[,g ^,gjf ostentatious in England are those on Coke’s (State in Norfolk; they are 
built of fine white orrgij ^g jj,™, unscicntiflcally constructed that they cannot be filled with corn 
from the fear of butsti.gg' j,^e v^aHs. 

2849. r/itf tlire^ing-Jloor, or space on wliicli the gri*, n is threshed out by the flail, is an 
important object in (|,^ English barn. It is for tlie most part made in the middle of the 
building; but may bh Jo^yn any other part, if more convenient, and should always 
be so formed as to bg perfectly close, firm, and strong. In constructing these kinds of 
floors, various sorts materials are employed, such as compositions of different earthy 
kinds, stones, lumpt^ bricks, and wood. The last substance, when properly laid and put 
together, is probably fj,e best and most secure from daftip. When made of wood, they 
arc sometimes so^gntfjved as to be movable at pleasure, wlllch is a great convenience in 
many cases: tj^gy are made of different dimensions, but from twelve to fourteen by 
eigliteen or Venty feet are in general proper sizes for most purposes. 
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SSW. Threshing-floors in Gloucestershire, Marstul obsorvci, are of a good siae, wlien (Itoiii 12 to 14 hy 
IH to 20 feet. The beit ore of oak, some of stone; but a species of earthen floor, wtiieh is made there, is 
thought to be superior to floors of stone, or any other material, except sound oak.ptank. The superior 
excellency of these floors is owing in jiart to the materials of wiiilIi they arc formc-d, and in part to the 
method of m.iking tliem. In onicr to this, in some piaces, the surface of the intended thresliiiig.plaee 
is dug away to tlie di-pth ot about six inelies. and the earth thus taken out, when of a proper kind, alter 
being well cleared of stones, is mixed with strongest elay that can be pi^ured, and with the dung of 
rattle. This mixture is then worktai togeAer witli water, till it is of tne consistence of stitf mortar, 
and the compost thus made is spread as smooth as possible with a trowel, upon the spot tVom which the 
e,irth was taken. As it cracks in drying, it must be Imiuetitly beaten down with great force; or roiled 
with a heavy roller until ail the crevices are hllcd up: and this must be continue till it is quite solid, 
hard, dry, smooth, and firm. 

2851. Itoanled threshing-floors, made of sound, thick, well seasoned planks of oak, are excellent for 
service, will lost a lung time, and may be converted into good floorings for rooms, by planing them down, 
alter they are become too Vuievcn for the purpose originally intended. 

2852. Earthen threshing-floors should not be advisoil, cxcojit where i .>d materials ran be procured, 
and the miaking of them tic jierforined in the most perfect manner, winch, as wc have noticed {2SM.) is 
only the case m particular instances and districts. 

285.1. Brick floors, when well laid down, may, m some cases, make a tolerable floor for many purposes, 
but on iiccoiiut of their not only attr.tcting, but retaining, inoistuir, they are not to be recommended 
where gram of any kind is to continue much upon thru- 

2854 In const} ucling wooden floats tlic most iisiiul iiiikIc is tliat of nailing the planks, or boards of 
winch they are com[>osed, alter ttirir edges have been shot true, and well lifted and joiutrd, close down to 
wooden joists oi sleepers, finnly placed and secured upon the ground, or otiicr pl.icc lor the purpose. But 
in the midland districts, instead of the planks being nailed down tn sleepers in the ordinary way, the floor 
is first laid witli bricks .ind the pl.mks spread over these, with no otlier ronlinoment than tliat of being 
“ dowlcd ” together, tn.tt is, plouglied and toiigued, and tlicir ends let into sills or walls, jilaccd in the 
usual w.iy, on each side oi tlie floor. By tins irietliod of putting down the planks, provided the brick¬ 
work IS left truly level, vermin cannot have a hidiiig.yitaee bene.ilh them , and a commuiiieation of danrni 
air being eirectually prevented, floors thus l.iid are found to wear better than those laid mion sleepr-rs. It 
is observable Hint tlse planks, lor this method of laving, might to be thoroughly seasoned. It is evident, 
however, that wliere barn-floors ran he made hollow, they must be much better for the purpose of 
threshing upon, than such as are cither placed on briik-vork, or the ground from their greater 
pliability ,ind elasticity in tlircshirig upon, the grain is of course thre.shcd out with more ease, certainty, 
and dcsikitcl). 

28.55. The Ihreshing-mill barn is not restricted to any size; but it answers best when the 
ground-plan is a parallcdograin, the width from twenty to thirty feet, according to the size of 
the machinery, and the height from fifteen to twenty feet, in order to allow one winnowing 
m.'icliine, or even two, to he jilaced under tlic thresliing part of the machinery. The barn 
in this case is in three distinct divisions : the first, for the iiiithrcshed corn, should be of 
such a size as to contain an ordinary stick, arul, if possible, it should he so contrived as to 
be entered by a loaded cart; which, whether the corn be threshed as carried in, or bo laid 
up for future operations, is a great saving of labour. The second division contains the 
maehilftry and the corn floor, and should be enclosed with botirds so as to be locked up 
when not in use. The third division is the straw-barn, which should be so large as to 
admit of kecjiing separately a considerable quantity of different kinds of straw, accessible 
for fodder and for litter. • • 

2856. I'he hay-bam is commonly constructed of timber, and sometimes is open on the 
south or east, or even on all sides. In Middlesex, there arc many hay-barns capable of 
holding from thirty to fifty, aird some even one hundred, loads of liay. Tlicy are found to 
be extremely useful and eonvenient during a catching and unsettled hay-harvest, and also 
at other seasons of the year. In wet and windy weather, they afibrd an opportunity of 
cutting, weigliing, and binding hay; none of which operations could, at such a time, bo 
performed out of doors. Most farmers agree tlmt hay may be jiiit together earlier, even 
by a day, in a barn, tlian it would be sale to do in a stack. They advise, however, that 
the sides of the mow .should bo raked or pulled clear of the quartering of the barn ; and, 
when thus managed, they lu-e of opinion that the liay will boas good in the barn as in the 
stack. In the driest seasons, bams arc a saving ; and, in wet seasons, the ready as.sistancc 
which they afford, in speedily securing the hay, has been known to make a difference in 
price of twenty shillings per lo.id. ftlany persons, on tlie other hand, think hay is more 
apt to fieat in a barn tlian in the open air; and that they present no advantages which 
may not be obtained by the canvass stack-cover. If they do not posscss considerable 
advantages, tlien the loss must be great, as the erection of such barns is a heavy 
expense. 

2857. The granary, in barns with threshing machines, is somctime.s formed immediately 
above the floor on which the machine works; which, among other advantages, admits of 
raising the corn to it directly from Uic ground-floor, either hy the threshing-mill itself, or a 
common windlass easily worked by one man When it is to be taken out and carried 
to market, it may be lowered down upon carts, with the utmost facility and despatch. 
There is evidently no greiiter expense incurred by this arrangement: for tlic same floor 
and height of side walls that must be added to the barn, are rcqiiircd in whatever 
situation the granary may be; and it possesses several advantages. Owing to its being 
higher than the adjacent buildings, there is a freer circulation of air, and less danger 
of pilfering, or of destruction by vermin; the corn may be deposited in it as it is 
dressed, without being exposed to the weather, while the saving of labour i.s in most 
cases considerable. 
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9858. Thr construction of the agricultural granary hu Sn It nothing particulat; being, in Act, only a 
well ventilated room, where com ia seldom kept more than a month or two, and genermly in aacka, 

2859. A detached granary often forms a part of farmerica on a small scale: they should be built with 
tlrmiiess, and well secured from the entrance of verraia In order to effect the latter purpose, they 
should be raised, by means of stone pillars, about eighteen inches or two feet, and have a frame of 
some durable wood, with quartcrings of timber, so placed as that they may be filled up closely with 
brickbats, and the msido made secure by being lined with thin boards nailed firmly to the different pieces 
of quartering The floors must be made firm, close, anderen; the outside may also bo covered with 
boarding, it it be thought necessary, and the roof well tiled. There may be different floors or stories, 
according to the room required. 

2860. ^ commercial corn granaries, some of the most extensive arc in Dantzle. They are seven, 
eight, or nine stones high, having a funnel in the midst of every floor, to letdown the corn from one 
to another. They are built so securely, that, though every way surrounded with water, the corn con¬ 
tracts no damp, and the ves>cl8 have the convenience of coming up to the walls for their lading. X'he 
Ilussians in the interior of the empire preserve their corn in subterranean granaries, of the figure of a 
sugar-loaf, wide below, and narrow at top: the sides are well plastered, and the top covered with stones. 
They are very careful to have the corn well dried before it is laid into these store-houses, and often dry it 
by means of ovens, their autumn being too short to efffect it sufficiently. 

28til. A granary to preser DC com for many years should be a dry cellar, deeply covered with earth; 
and, alter the corn is put in, hermetically sealed to exclude heat, air, and moisture, and preclude the 
possibility of the gram vegetating, or of the existence of insects or vermin, or the hatching of their eggs. 
tSee 18J4) 


2862. The root-house is used for storing up or depositing potatoes, turnips, carrots, 
cabbages, or otlier roots or tops for the winter feed of cattle. It should alw'ays join the 
cattle-sheds, and communicate with them by an inner door that opens into the feeder’s 
walk by the hcatls of the cattle. The entrance door ought to be so large as to admit a 
loaded cart. These houses are essentially necessary wherever tliere are a number of cows, 
or other sorts of cattle, to be supported on roots of the carrot, ]iarsncp, turnip, and potato 
kinds, as well as for cabbages; as without them it would not only be inconvenient, but in 
many cases in severe weather impossible, to provide them for the daily supply of such 
stock. Cabbages should not, however, be kept long in houses, as they are very apt to 
take on the putrid fermentation, and become useless. The master should be careful 
that the yard man constantly keeps such places perfectly clean and sweet, in order that 
the roots may contract no bad smell, tis cattle arc in many cases extremely nice in their 
feeding, and when once disgusted with any sort of food, seldom take to it again in a 
proper manner. 

2863. The steaming-house should be placed nest the root-houses, for obvious reasons; 
and have an inner floor communicating with it in a line with the door of the feeder’s 
walk. 



2864. The straw-house or straw-shed, when there is one distinct from the bam^hould 
be placed at the end of the cattlc-shcds, opposite to the root-house, and like it should 
have a cart entrance, and an inner door communicating with the feeder’s walk. Straw, 
however, is often stacked, in preference to placing it in a straw-house, especially when 
large quantities of corn are threshed at one time. 

286.5. Cart-sheds, or lodges for the shelter and protection of carts or waggons, and 

other large implements, arc generally built close on 
three sides, with the fourth open, and the roof sup- . 
ported with posts or pillars. Sometimes they are open 
on all sides (Jig. 421.) ; but this admits too much wind, 
which carries moisture wdth it in the cold seasons of the 
year, and dries up and shrinks wooden articles in sum¬ 
mer. 7'heir situation in the square should be apart 
_ from the buildings for live stock, and also from the 

barn, straw, and root houses; generally the first part 
of the east or west side on entering is devoted to the purpose of cart-slicds and 
tool-houses. 

2866. The tool-house is used for keeping the smaller implements used in manual 
labour in the fields, as spades, rakes, forks, &c. It is essential that this apartment be dry 
and free from damps ; and, when convenient, it should have a loft for the better pre¬ 
servation of sacks, cordage, sowing sheets, baskets, spare harness, &c. 

2867. Some other buMings, besides those of this and the preceding section, will be 
wanted in most farm-yards of any extent, as stables for young liorscs, riding-horses, an 
hospital stable, &c. Fariicular descriptions of farms also require appropriate buildings, 
as dairies, cliccse-rooms, bop-kilns, and wood-lofts, which will be considered in treating 
of daily farms, hop culture, the management of sheep, &c. 

2868. Sleeping-moms for single men should be made over the stable, and for the feeder 
or cow-keeper over the cattle-sheds, that they may hear any accident which takes place 
among tliu horses or cattle during the night, and be at hand to remedy it. 

2869. A smithy, and carpenters work-room, sometimes form part of the buildings on a 
large farm. Instead of going to a distance to the residence of these necessary mechanics, 
arrangements are made with them to attend at stated periods, or when sent for, by which 
a saving both of time and money is effected. .Sometimes these buildings are set down at 
a little distance from the square, to prevent danger from fire, and lessen the expense of 
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insurance. The fixtures, as the anvil, bellows, bench, vice, lathe, &c. and some of the 
larger tools, belong to the fanner, but the others the mechanics bring with them. A 
small stock of iron, steel, and timber is kept, to be in readiness; and also the east-iron 
work of ploughs, carts, &c., and sometimes the smaller pinions, and other parts of the 
threshing machines. 

Sect. III. The Farmer's Dwelling-house. 

2870. The dwelling-house of. the farmer is generally detached from the fannery on the 
south side, and separated from it by a road, grass-plat, garden, or pond, or all of these, 
according to circumstances. In size and accommodations it ought to be proportioned to 
the capital requisite for the farm; that is, it ought to be on a par with the houses of otiier 
members of society of similar property and income. In desi^.i it ought to be simple and 
unostentatious, utility and convenience being its recommendatory beauties. At the same 
time, as observed in the Code of Agriculture, “ every landlord of taste, in fixing on the 
site and plan of a new farm-house and offices, ought certainly not to overlook the 
embellishment of the country." How much ol the beauty of a country, and of the ideas 
of the comfort and happiness of its inhabitants, depends on the appearance of its farm¬ 
houses and cottages, every traveller is aware; and every agriculturist who has travelled 
through the Britislt Isles can recognise at once a well cultivated district by the forms of 
the farm-yards, and the position of the farmer’s dwelling-house. The difTerence between 
the best and worst cultivated English counties in this respect is sufficiently striking; and 
the ideas of wealth, comfort, order, and scientific agriculture, which the farmeries and 
cottages of Nortlmmberland and Berwickshire excite in the mind, are totally unfclt in 
passing through even Hertfordshire and Essex ; whore the scattered straggling hovels of 
all sizes and shapes, the monstrous barns, and ricketty shapeless farm-houses, indicate a 
low state of culture, and an ignorant tasteless set of occupiers. Even in Norfolk and 
Suffolk the want of symmetry in the farmeries of opulent fanners is every where 
conspicuous; and the want of taste and decorum in setting the dwelling-houses among 
dung heaps and urine ponds no less so. 

2871. In selecting a few examples f farm-houses, the first we shall notice is tliat of the 
smallest size, where the farmer keeps no servant and cultivates only a few acres. The 
ground plan of such a house {fg. 422.) should contain an entry (a); kitchen (6); 
dairy and pantry (c) ; parlour (d) ; light closet off’ the parlour as a store-room, or for a 
bed (e) ; tool-house (f); stair, and cellar under (g); water-closet, and poultry-house 
over (ft); there are tliree bed-rooms in the 
roof, and one garret. The dimensions may 
be varied at pleasure ; but twelve feet square 
is the least dimension that can be given to 
tlic kitchen and parlours. 

422 




2872. A farm-house of the smallest si-x ( fe. 423.), where tlie poultry and tool houses 
are in the farm-yard, but where the farmer keeps only one servant, and works and lives 
with him, may contain an entrance and stair (o) ; kitchen, closet, and oven (b ); back- 
kitchen (c) ; dairy (d); parlour (e); bedroom (/); with three bedrooms and, a 
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garret up-stair$, and a cellar under. Tlie arrangement of this ground plan is excellent, 
witli the single exception of the situation of the fireplaces, which in no cottage or small 
dwelling-house ought to be in the outside wall. A few of such farm-houses and tenants 
should be found in all parts of the country, if for no other reason than to jireserve the grada¬ 
tion from the labourer to the professional farmer, and from the cottage to the farm-house. 

2873. A farm-huuse larger than the preceding 424 ), and for a farmer and his 
family ratlicr in a better style, may contain a principal entrance and lobby (a) ; parlour 
(b); closets (c) ; store-room for meal, cheese, &c. (d) ; lumber room for small imple¬ 
ments (e) ; l)ccr cellar (J "); pantry (g); dairy (A) ; staircase (t); kitchen, with mi oven 
under the stairs, and a boiler on tlic other side of the fireplace (1:) ; coals or wood, and 
back entry (1); pigsty, with a small opening towards the kitchen for throwing in dish¬ 
water, offal, &c. (m) ; and poultry-house (n) ; with two garret bedrooms over the wings; 
two good bedrooms and a closet up stairs, and a garret in the roof. 



2874. A/arm-Aouse of the second lower scale (fg. 425.), executed at Burleigh in 
riutlandsliirc, contains a principal entry (n) ; parlour (i) ; kitchen (c) ; stair (d) ; dairy 
(<?) ; pantry (_/ ) ; celliU' (g) ; and cheesc-rooin (/i). The tlirce latter are attached to the 
back part of the house by a continuation downwards of the same roof. By making their 
ceilings only seven and a half or eight feet high, some small bedrooms may be got above 
them, having a few steps down from the floor of tlie front rooms, or a few steps up front 
the first landing-place. The back door of the kitchen enters into a brewhouse and 
washhouse, the fireplace and copper being behind the kitchen vent. Beyond this 
brewhouse is a place for holding fire-wood, &c., in the back wall of which arc openings 
to feed the swine. In the kitchen is an oven; and below the grate a very good con¬ 
trivance for baking occasiooally, but principally used for keeping the servants’ meat 
warm; it consists of a cast-iron plate, and door like an oven. 'Ihc chamber-floor is 
divided into two rooms forwards, and two small ones backwards. 

287.5. Farmer's dwclli/ig-hotises, containing more accommodation and cnmje/rl, and 
displaying appropriate taste and expression of design, ’vill be found in a succeeding 
section, where farmeries are treated of, and also where wo treat of laying out farms. 
(Part III.) 

Sect. IV. Cottages for Farm Servants. 

‘’876‘. Cottages for labourers are necessary appendages to every farm or landed estate, 
and no improvement is found to answer the purpose better than building these on a 
comfortable and commodious plan. In the southern counties of the island, where the 
farmer’s labourer is supposed to change his master once a year, or oftener, the whole 
business of cottages is commonly left to accident; but in the north a certain number of 
inariied scr\ants aie kept on every farm, and a fixed place near the farmery is appointed 






















Book IV. 


FARM-COTTAGES. 


435 


for tlieir situation. These habitations are in the tenure of the former, in common with 
tlie other buildings of the farm j and whenever a married servant changes his master he 
changes his liabitation. 

2Sn. The accommodation formerly comidered mitable for farm labourers consisted of two reams. That 
on the around floor not being less than twelve feet square, with a Bleeping-room of the same size over, and 
sometimes on the same floor. But this is j«stly deemed too small for an ordinary labourer s family. 

Humanity,” Beatson observes, “ shudders at the idea of an industrious labourer, with a wite and 
perhatis five or six children, being obliged to live, or rather exist, in a wretched, damp, gloomy room, of 
ten or twelve feet square, and that room without a floor; but common decency must revolt at considering, 
that over this wretched apartment there is only one chamber to hold all the miserable beds of this 
miserable family. And yet instances of this kind, to our shame be it spoken, occur in every country 
village How can we expect our labourers or their families to bo healthy j or that their daughters, from 
whom we are to take our future female domestics, should be cleanly, modest, or even decent, in such 

wretch^ habitations ?” ... tt t. 

2878 The accommodation which the smallest cottage ought to hare, accoidmg to Waistell, is a kitchen, 
washhouse, and closet, or pantry, with two bed-rooms. A parlour is almost useless. Ihe kitchen, being 
freed Irom the business of washing and baking, may always be kept decent tor the family to live iiy and 
a decent kitchen is greatly preferable to a disorderly parlour; and a parlour that is niA i^ed oflener, 
perhaps, than two or three times a year, will seldom be kept in order fcvery cottager who has a taimly 
of children at home, ought, (br decency’s sake, to have two bedrooms; and if the children arc ol both 
sexes he ought to have three. For the puniose of thoroughly airing and .swwtcning the brtrooms there 
ought to be windows to all the rooms. {IVatstclTs JlestgnSf Ac. p 81 ) ” It the rooms ol a cottage be 



287q Cotiaecs for Jarm servants, it is observed by the able author of the article AgtuuJtutc, in the 
Supplement to the Eacyc. liritanmea, “ are usu.illy set down in a line, at not an inconvenient distance 
from the farm.yard Each of them contains two apartments with hrcplaces, and garret slccping.rooms 
over. Adjoining is commonly a cow-house, hogsty, shed for ftiel, necessary, a small garden, and some, 
tunes other appendages of comfort and enjoyment As an example ol the minimum of modern accoin. 

" modation, we may refer to 

two Cottages on a farm in 
Berwickshire, as desenbed in 
the report of that county. 
They contain each a kitciicn 
(Jig. 436. a), small parlour 
and store-room (b), with two 
good bedrooms over, and a 
dairy under the staircase. — 
There is a garden behind (c), 
a place for a calf or pigs, or 
for luel (d). water-closet (c), 
and dung-heap ( f ). The 
labourer’s cows, in this case, 
are kc^ at the farmery, 
along with those of the far¬ 



mer. It is proper to observe, however, that this is more the beau idial of the cottage of a tarm servant in 
Scotland than the reality. With the exception of some cottages that have been rcwntly built by Engluhmcn 
who have become ixisscssed of property iii Scotland, such as the Marquess of Stanbrd, Earl Gwydir, &c. the 
dwellings of the labouring classes .ire a disgrace to the country. It is any thing but creditable, Iwth to the 
landed proprietors and the farmers, that while the houses of both have been greatly improved in comfort 
and .ippcarance within the last thirty yeans, scarcely any improvement has taken place in the dwellings ot 
their servants. Even in East Lothian, Berwickshire, and other counties, generally considered the most 
improved in Scotland, scarcely any alteration lias taken place for the better within our remembrance. 
One cause, no doubt, of this want of comfort, and the apjicarance of enjoyment m Scottish cottages, is 
owing to the ignorance of the cottager of many of the comforts which arc cnjoycvl by the same class in 
other countries, and more jiarticularly in England, Holland, and the South ot Oerroany. This applies 
(larticularly to tradesmen cottagers, or what may be called independent occupiers; but with rcs^icct to all 
those cottagers who arc the hired servants of owners or occupiers of land, the blame belongs wholly to 
the owners and occupiers, and may bo traced to their want of sympathy for their fellow-men, as well as a 
want of an enlightened view of their own interests. “ Could the rich,” Waistell remarks, ‘ but consider 

themselves interested m the ap. 
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pcarance of their tenants and 
labourers, and hohl the improve¬ 
ment of the cottage and cottage 
garden, and its inhabitants, as an 
essential part of the improvement 
of their grounds; they would thus 
make their scats appear the growth 
of plenty diflbsed, and not the 
solitary instance of wealth in the 
midst of wretchedness, at once its 
neighbour and its reproach.” 
(H'utstetTs Designs, A-c. p 9) 

3880. A double ploughman’s 
cottage and cow-house (Jig. 427 ) 
may be thus arranged. Both may 
contain a kitchen (a) with an oven, 
and tliere may be a small parlour 
or store-room (6), a dairy and 
pantry (c), with two bedrooms 
over. Detached may be a pi»^ 
(</), water-closet (f), place tlw 
(/), and cow-house (g), with 
gardens adjoining, dung-heap, 
porili, stcj)-up, &c. as in the otlior 
place. 
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S881, Wa»ttW* double cottage for labourers [fig- *28.) contains, for each cottage, a kitvlien twelve feet 
Si}uar* (a), and a washhouse (6), pantry (c), and place for fliel under the stairs (d), covered with a lean. 
400 r —1 to Of penthouse roof, sjx feet wide in the dear, i’he entrajice is made 

T=f immediately into the kitchen; hut in exposed or cold situations, and c8|)e 

cialiy where fUel is dear, a porch should be either taken oft'the inside of (he 
kitchen or added to the outside; or a temporary screen or curtain might bo 
used in cold weather. On one side of the kitchen tire there is a cupboard, 
n 11 The wa-shhoose and pantry »,oor may lie made two stops lower than the 

H Jh kitchen, and the floor over them about two feet lower than the floor over 

the kitchen; thus there will be room for small beds within the lean.tu. 

fi BI The kitchens arc seven feet six inches high, and the bedrooms over may 

Is be made eight feet high by putting the ceiling joists two feet above tlie 
| l - ' „ ■ -. w.all.plate The cciling.jnlsts may be so many collar-beams to the rafters, 

'—will greatly strengthen the roof. The fireplaces and flues are in the 
division-walls. In tins position the greatest advantage is derived trom the 
I r . I B—ir heat, and thus, in small cottages, the chambers would not require, except 
inn b E in sicknesses, any fires. IVo cottages, having the same accomiuoilations, 

r— cannot, perhaps, be built at less expense upon any oilier plan, 

TMU *|| S5ift2 Wautrll's design Jor a double cottage with qfflees {Jig, 42*1.) contains 

H LfizJ It *' POf*'*’®® {an), kitchens (i b) twelve feet by thirteen teet; and the b<ick 

I H kitchen, or washhouse (c), which may be on the same lovely is six feet by 

I H ^ seven feet. The pantry (d), which may be sunk one step, is partly under 

I stairs (c). In the jioreh is a cupboard to contain the labourer's tools, 

g_ j . * I end beyond the porch is a small room tor fiiel(y). At each end of the 

• i |,uijd,„g are three doors . the first oiiens into the vault (g), the second into 
the place for ashes, or dust (A), and the thinl into the hog.sty (i), over which is a roost for poultry. 
The hollow or cavity in the wall between the stairs, Ac and pigsty (i) - to prevent any soakings or 

disagreeable smell being pcrreptiblf. in the house The 
429 chamber.floors being of equal d.nu-nsions with the 

ground-floors, each cottiger will have Ivo bedrooms. 
One room m.iy be in.'ide somewhat larger that, flic oilier; 
' fBSs j . the larger tor the parents and the smallei for the etiil. 

dren. 'file bedrooms being partly within the roof, a 
J fgfl gm higher elevation would improve the ajipoaranee, and 

render it more wholesome, and will Iw preferred by 
those with whom the additioiiii) exiiensc is of less coii- 
^ Bra mi sidcratlon than the health and improvement of their 

8bI M cottagers Lofty bedrooms are highly conducive to 

HI health” {tVimtetVs Daigns, &c p. 82) 

.-— - - U w 288,3. Waislpll’’> double cottage with eotc-hoiisc {fig, 

4.30) contains “ kitchens (n) fourteen feet by twelve feef; 

„ ... . „ . . the back kitchens (4) arc eleven feet by seven feet; and 

at one end there may be a closet under the stairs for a 
* a r li * * pantry (f). There are also boilers and ovens, piojctting 

_ —9 <6aj) from the bark of the house , but where the cottagers do 

"*'1 make tlicir own bread, or where they eat oat-bread, 
IBJ * ovens will not be required The entrant es arc through 

B B porches v'f; in the low buildings,heyuiid wliieli, as 111 the 

J°^i, ^ ® B o |L last cxaiiijile, is a place for fuel Ic), and .it the back of 

^13 “ i H this kist is the dairy (/), with the door Irom the kitchen. 

Baa B H " i situation of some conveinenres on a plan may 

pL I ixM sometimes appc.ir too conspicuous, but, as at least a 

^—T ^ garden, however sm.ill, is siipposeil to be attadieti to 

•erv labourer’s cottage, the judicious planting of a few evergreen shrubs will give all the privacy required. 
The doors to the cow-house (g) arc at the back j and convenient places for collecting manure tA) may be 

urndc 111 tile coiners 

4:30 against tile sides o( the 

tiling convertible into 

BH ES9 yarils. Ily collecting 

£Sa kA manures, and pre. 

If 11 r^airc^ I -rr~.' Ew » y .. ' r i - —a |>ariiig them with 

J i I i M a I I I i i’;.n‘;c;;of'’;i«abtt 

|i||__I Ih I HI may lie continued in 

= - - -V - — ■» ' -=*-==-^a proliUlile and pro¬ 

gressive st.ite of im. 



iirovcnient, until it 
has .icqiiircd a high 
degree of fertility. 
Small tenants should 
not only be provided 
with convenient yards 
(or cniniiust dungh ills, 
but should also have 

{ Miinted nut to them, 
ly the propiietors or 
agents ol estates, the 
various fertilising sub¬ 
stances whieh ho 
within their reach; 
and also be iiiforincd 


which of them will make the most valuable dressings for grounds of the nature of those which they 
respe^vcly rxxupy; and such attention to their interc^its must be gratifying to them. The rhainber-floor 
over the kitchens may tie divided: small rooms, about six feet wide, with windows above the low buildings, 
would serve for bedrooms for daughters; the larger rooms for the parents, and the rooms over the hack, 
kitchens for the sona Should these conveniences not be sufficient, small bedrooms may be added at each 
end, over the entrance, dairy, &c.; or, with a little addition in the elevation of the walls above the celling 
of the chambers, tolerable rooms may be formed in the roof. Cottages for maittlfacturera will require larger 
rooms, as fur looms, Ac. If tiie occupiers of adjoining tenements keep horses, they may unite tlicir teams 
when a stronger draught than two liorses is required for ploughing, or any other work.” {ll'aisteU's 
iltsigns, &e, p. g. 5 ) 
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2884. In regard to tlie conslructum of cottage* much information may be obtained 
from a work entitled ^ Series of Plans for Cottages, hy J. Wood of Bath. This author 
lays down the following seven principles as the means of obviating the inconveniences to 
which cottages, as usually built, are liable. 

S885. The cottage shotiU be dry and heaUkyn This U eAbctcd by keeping the floor sixteen or eighteen 
inches above the natural ground; by building it clear of banks, on an open spot of ground, that has a 
declivity or fall flrom the building; by having the rooms not less than eight feet high,—a height that will 
keep them airy and healthy; and by avoiding having chambers in the roof 
S88(i They should be warm, cheerful, and comfortable. In order to attain these points, the walls should 
be of a sufficient thickness (if of stone, not less than sixteen inches; if of brick, at least a brick and a half) 
to keep out the cold of the winter, or the excessive heat of the summer. Tlie entrance should be screen^, 
that the room, on opening the door, may not be exposed to the open air The rooms should receive their 
light from the east, or the south, or from any point betwixt the east and the south : for, if they receive 
tiieir light from tlie north, they will be cold and cheerless; if from the west, they will be so heated by the 
summer’s afternoon sun, as to become comfortless to the poor labourer, after a hard day’s work : whereas, 
on the contrary, receiving the light from the east or the south, they will be always warm and cheerful. 
So like the feelings of men in a higher sphere are those of the poor cottager, that if his habitation be warm, 
cheerfiil, and comfortable, lie will return to it with glauness, and abide in it with pleasure. 

S18S7. They should be rendered curiueiiient, by having a porch or shed, to screen the entrance, and to hold 
the labourer’s tools; by having a shed to serve as a pantry, and store.place for fuel, by having a privy for 
cleanliness and decency’s sake, by a proiier disixisition of the windows, dixirs, and chimneys, by having 
the stairs, where there is an upper floor, not less than three feet wide, the rise or height not more than 
eight inches, and tlie tread or breadth not less than nine inches; and, lastly, by projiortiomng the size of 
the cottage to the family that is to inhabit it: there should be one lodging.roum lor the parents, another 
fur the female, and a tliird for the male children. It is melancholy, he says, to sec a man and bis wife, 
and Boinctiines halt a dozen children, crowdetl together in the same room, nay, often in the same bed, the 
horror is still heightened, and the incoiivcnieiicy increased, at the tunc the woman is in child-bed, or in 
case of illness, nr ot death ; indeed, whilst the children are young, under nine years of age, there is not 
that offence to dpceiicy if they slee|> in the same room with their parents, or if the boys and girls sleep 
together, but alter that age they should be kept apart 
x8S8 Cottages should not be snore than twelve jeet wide m the clear, that being the greatest width that 
it would be prudent to venture the rafters of the roof, with the coIIar-picccs only, without danger of 
spreading the w.ills; and, by using collar-pieces, there can be fifteen incites m height of the roof thrown 
into the ujiper ch.iiiilK’rs, which will render dormar.winduws useless. 

Cottages should he always built in pairs, eitlier at a little distance from one another, or close 
adyniniiig, so as to appear one building, that the inhabitants may be of as.sistaiicc to each other, m case of 
sickness, or any other accident 

28"() For erimoniy, cottages should be built strong, and with the best of materials, and these materials 
well put together , the mortar must be well tempered and mixed, and tunc not spaied; hollow walls bring 
on decay, and harbour vermin, and bad sappy timber soon reduces the cottage to a ruinous state. 
Although cottages need nut be tine, yet they should be regular, regularity will render them ornaments, to 
tlie ciuiiitry, iiite.id ot tlicir being, as at present, dis<igreeable objects. 

28!)] A pic, e ot ground should be allotted to rvi'ry cottage, proportionable to its size ; the cottage should 
be built m the v u inity of a spring of water —a circumstance to lie attended to; and if there be no spring, 
let there be a well. 

289‘J. On the foregoing secen principles he recommends all cottages to be built. They 
may be divided into four classes or degrees: first, cottages with one room; secondly, 
cottages with two rooms; thirdly, cottages with three rooms; and, fourthly, cottages 
with four rooms : plans of each of which, having great merit in their distribution, may 
he seen in his very able work. 

2893. rin economical mode of constructing the walls if hrick-built collages is described 
hy Dearn, in a Tract on Hollow Walls (London, 1821). These walls are only nine 
inches w’ide, and built hollow, hy laying the courses alternately lengthwise on edge, and 
crosswise on the broad face Another description of hollow walls has been invented by 
Silverlock of Chichester, and used by him in building garden walls (See Encyc, of Gar¬ 
dening), in which all the bricks arc laid on edge, but alternately along and across the 
wall; or, in bricklayers’ language, header and stretcher. Either of these modes suits 
very well for cottages of one story; and if well plastered inside the hou.se, they will be 
warmer and drier tlian solid walls even of fourteen inches’ tliickncss. Hollow wails of 
any height may lie built hy laying the bricks flatwise, and joining the outer and inner 
four-inch, or single brick, walls, by cross bricks at moderate distances. 

2894. Mud walls, built in the French manner, or en pisi, are recommended by 
Bcatson, Crocker, and others, and also « walls composed of soft mire and strawbut 

these last we consider, with Wood, as the reverse of economical in the 
end, and totally unlit for our climate and degree of civilisation. 

2895. An eronomical mode of forming staircases to cottages, is de¬ 
scribed by Bcatson, and has been adopted in a few places. Its merit 
consists in occupying exactly half the room which is required for 
stairs on the ordinary plan. This is eflected by dividing every step into 
two parts {Jig. 431 a and b), and making one part double the height 
of another. In ascending such a stair the left foot is set on the left 
step (a), and the right foot on the right step (b), alternately to the top 
of the stair. It is therefore clear, that as tlie steps for tlie right and for 
the left foot arp in the .same line, and although neither foot rises each 
time higher than seven inches and a half above the other, yet every time 
that one foot is moved, it rises fifteen inches higher than it was before. 
Suppose in a stair of this kind, that each tread or breadth for the foot 
is nine inches, and that each rise of the one foot above the other is seven inches 
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and a half; consequently, as each foot rises the height of two steps, or fifteen inches, 
every time it is moved, it is plain that six steps of this kind will rise as high as 
twelve in the common way, and will require only one half the size of a hatch or opening 
in the floor above, that would be required for those twelve steps as usually constructed. 
This will be of considerable advantage, wher(% much is required to be made of little 
room, and will of course give more space to the chambers above; but it has the disad¬ 
vantage of being disagreeable, and even dangerous to descend, especially for pregnant 
women and young children. 

2896. Of what arc called ornamental cottages for labourers, we shall say little. Utility 
is a beauty of its.‘lf, but there are higher degrees of that sentiment excited by the appear¬ 
ance of convenience and abundance; by the evidence of design or intelligence in the 
contriver as displayed in the elevation and general effect, and by classical, imitative, or 
picturesque forms in the masses and details. The great evil, however, is, that those 
ornamental cottages, as generally constructed, are felt by the occupiers to be very uncom¬ 
fortable habitations; every thing being sacrificed by the designer to external appearance. 
This is in the very worst taste, and has, in most parts of the country, brought ornamental 
cottages into ridicule. Utility, therefore, is the inidn consideration, and nothing ought to 

be considered as ornamental that is at ail at 
variance with t’.'.'.s property. 

2897 As an example of a cottage ornamented in 
the least degree [fig 4.32.) we so' mit a specimen in 
tile Ruthic style, liy IIoDaiid. It conuins an entrain e 
lolihy, and stair [a), kitchen (6), sniall parlour and 
stori'-room (c), cowhouse (d), pigsty (<■), poultry- 
house (/), and water-closet [g]. Over the kitchen is 
a bedroom witli a fireplace, and another columuni- 
eating witlvit over the cowhouse. 

2898. A cottage ornamented in the second degree [Jig. kkl.) contains an entrance and lobby (o), kitchen 

(h), stair (c), piirloiir, or store-room (rf), back 
kitchen (c), cowhouse [J), and water-closet 
(g), witli two good bcdroom.s over the centre 
of the Imildmg, and two garrets over the 
wings. 

2899. A double ornamental cottage, erected 
by Ixird I’eiirhyn, in Wales (fig 451.), contains 
a ixirch, lobby, and stair (a), kitchen and living 
room ,6),^ parlour (fi, with cellars and (laiitry 
under, aiid to each house two bedrooms over. 
It must be confessed, however, that this cottage 
is more ornamental than convenient. 

29U<1. A double mnamenlal cottage, with lat¬ 
ticed ujinrfoiw (fig 4.15), built in Hert/brdshire, on a very dry sod, contains, on the ground floor, the 
kitchen and living room la), pantry (6), and small light closets (r), with a stair up to two good bedrooms 



above, and down to a dairy, cellar, fuel-room, and other conveniences beneath. It is placed in a neat 
garden, with piggery, bee-house, poultry, dung-pit, water-closet, covered seat or bower, pump-wcll, and 
other appendages to each cottage. 

2901. A variety of other plans of cottages wiW be found connected with the plans of 
fiinncries, and in our rapographi/ of -Igrtcullure. (l*ait IV.) 
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Skct. V. Stack-yard, Dung-yard, and other Enclosures immediately connected uith 

Farm Buihlings. 

2902. The di^erent appentlages which are common to farm buildings are Uie dung-yards, 
pits and reservoirs, the rick-yard, the straw-yard, tlie poultry-yard, drying-yard, garden, 
orchard, and cottage-yards. These necessarily vary much, according to situation and 
other circumstances, but all of tliem are Viore or less essential to a complete farmery. 

2903. The dung-yard and jnl is placed in almost every case in the centre of the main 
yard. A pavement, or causeway, ought to be carried round the yard, next to tlie houses, 
of nine or fifteen feet in width, according to the scale of the whole: tlic remaining part 
of the yard should cither be enclosed with a wall with various doors to admit cattle, carts, 
and wheel-barrows, or, on a small scale, it may be entirely open. From this space tlie 
earth should be excavated so as to form a hollow deepest at (he centre, or at the lower 
end if the original surface was not level; and from the lowest part of this hollow should 
be conducted a drain to a reservoir for liquid manure. The bottom of tliis excavation, 
or dung b.asin, ought to be rendered hard, to resist the impression of cart wheels in 
removing tlie dung, and impervious to moisture, to prevent absorption. 

2<KW For these pui noses, it may be either paved, the stones Iteiiig set on a layer of elay ; or what will 
Benorally answer equally well, it may be eovered with a thick coat ot'Rravel or chalk, if it can be got, and 
then well rolled; mixing some loam with the gravel, if it is found not to consolidate readily. To prevent, 
as much as pos.sible, a superHuily of r.iin.water from mixing with the dung and diluting its drainings, all 
external surface-water slioiiM Ik' pieveiited from entering the farm-yard liy means of drains, open or 
covered , and that which collects on the inner slopes of tlie roofs, should, in every ease, he i .irried oil' by 
gutters. Such is the opinion of most agriculturists as to the 8itu,ition of the farm.yard, dung-hill, and 
reservoir; but, in addition to these requisites, it is now very properly considcrc'd as equally imjiortant 
that there be unne-pits, cither open or covered. 

2905. The urinarium, or unne pit, is constructed in or near to the stables and oattle- 
•ilicds, for the immediate reception of the drainage of these buildings iinmixed with rain¬ 
water. It is found from experience that a very considerable .-iddition of tlic richest kind 
of manure is tlius obtained on every arable farm. At the same time it is proper to 
observe, that no benefit, but a loss, will arise, if the urine is so completely drained from 
tlic straw as to leave it too dry for fermentation. Where there are no stall-fed cattle, 
an able author (Siipp. Fnc. Brit. i. 121.) is of opinion there will be no more urine than 
what will be required for converting the straw into manure. Where cattle are fed at 
the .stake, however, he considers a reservoir as essential. Allan, of Craigerook near Edin¬ 
burgh, recommends that there should be two, in order that as soon as one is full, it should 
remain in th.at state till the urine becomes putrid before it is taken away. The urine is 
either applied to the land in its liquid state, or mixed with peat, earth, Ac. The 
reservoirs may be cither v.aults of masonry, or wells; in either case, the hole for the 
pump should be sullicicntly large to admit a man to clean out the s^ediment when 
it accumulates. A very desirable jilan seems to be, to have these vaults, or wells, chiefly 
within tlie c.attle-house, as in Flanders, but partly also without, to admit room for the 
pump-hole, close by the wall on the inside of the surrounding paved road. It is need¬ 
less to add, that such constructions ought to be made water-tight by the use of some 
cement, or by puddling w'ith clay outside of the masonry. 

2906. The stack-yard, or enclosure within which corn, hay, &e., are stacked, is placed 
exterior to that side of the building whieli contains the barn. Stack-yards should always 
be sufficiently spacious and airy, having a fnm dry bottom ; and some advise them to be 
ridged up, to prevent (he accuniulatiun of surface-water; .as by raising the ridges pretty 
well ill the middle, and covering the places where the stacks are to be built, either with 
rough stonc.s, with amixtme of gravel, or with pavement in the same manner as streets, 
much advantage would be gained at little expense : but a much better method is to have 
them raised considerably above the surface, and placed upon pillars of wood or stone, 
w ilh a covering of wood round the circumference, and beams laid across. The enclosing 
of stack-yards should be well performed, either by means of walls or palings, or better 
with a sunk fence; as in this way the stacks will have the full benefit of the air from top 
to bottom, —a circumstance of no small moment, since it is often found, especially in wet 
seasons, where the fence of the stack-yards is only a low wall, that the whole of flic stacks 
are damaged or spoiled as high up as tlie wall rcaclits, while the upper part is perfectly safe. 
Should any addition be required to the sunk fence, a railing upon the top may be quite 
sufficient. This fully shows the vast advantage of having stack-yards sufiidently airy. 
The proper arrangement of tlic stands, for their being removed to the threshing-mill, is 
also a matter of much consequence, in the economy of the work that is to be performed 
in them. 

2907. A stack-yard, arranged on principles pecttluirlu uiell planned and Judicious, has been formed by 
Mitchell, of BBlquhani near Alloa. His stoi’ks are divided into regular rows, and there is a road on each 
side of every double row, besides a road coiiiul the whole yard. This plan is attended with the following 
advantages; 1st,by these parallel roads, there is a greater degree of ventilation ; 2dly, he can remove any 
star,k he ple.-iscs, as neeessity or markets may require; .“Idly, in the hurry of harvest there is no conAision 
or loss of time, whalever may be the number ot men or horses employed; ami 4thly, by having the rows 
.md the stacks regularly numbered, there is no difflculty in asccruining what each field of the farm 
pioduces. 
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2909 . Comrstands are requisite fixtures of the stack-yard: they are basements of 
fimber or masonry, or sometimes of iron, on which to build the stack, and their object is 

to keep the lower part of the stack dry, and 
exclude vermin. The usual mode of con¬ 
structing stands is to place a stout frame of 
tibiber on upright stones, two feet high, and 
having projecting caps of fiat stones. They 
arc also constructed wholly of stone, with 
circular or polygonal walls (Jig, 436 a, b), 
built to the same height as in the former 
case, in a rather slanting manner outwards, and covered on the tops with copings of oak¬ 
planking or fiat stones, which project over the edges several inches, and in that way 
prevent the ascent of rats and mice to the stacks. In both these modes, pieces of timber 
are placed as a fiamc in the middle to support the grain upon, and generally a cone of 
spars in the centre, to form a column of air in the heart of tlie corn. Some suppose the 
first of these sorts of corn-stands to be the best for general purposes, as being more easily 
as well as more cheaply constructed, and at the same time permitting tlie air to enter and 

circulate with more freedom underneath, in tlie bottom 
of the stand, which is of much advantage. It is obvious 
tliat the fonn of these stands or basements must vary 
according to that in which the siai ks are to be made, 
which is different in difierent districts. But wherever 
the threshing machine is introduced, the circular base, 
as producing a stack of a moderate size, with otlier 
advantages, is generally preferred. But cast-iron stands 
(J^, 431.) with or without funnels, arc now found 
jireferable in point of economy, and admit of stacking 
the corn somewhat earlier. The pillars of these stands 
are three feet high, and weigh half a cwt. each. A 
stack requires seven pillars, besides the framing, which 
may eitlier be made of poles or young trees. In the 

^_ wet climate of Clackmannanshire, wheat has been stacked 

c.-«<R in five days, beans in eight, and barley and oats in 

ten days, and sometimes earlier. No vermin can find their way into these stacks to 
consume the grain, and the straw is better preserved. The cone or triangle keeps up a 
circulation of air, and prevents heating or other damage. (Gen. Jieji. of Scotland, vol. iv, 
^pp, p. 319) . 



2909 WaisleWs circular rtek-stand [fig. 428.) is twelve feet eight inches in diameter. It consists of two 

concentric circular wails, the outer twenty and the inner eighteen 
inches thick.; the outer wali covered with flagstones, which project 
four inches over it, to prevent rats and mice from getting up into 
the rick. The space between the two walls is twenty inches wide; 
across tliis space arc laid hedgestakes, which arc suftioiently long to 
support the rick, so that no large bearers are wanted, nor other 
strong and expensive bearers of any kind. 'The outer wall is twenty 
inches high, to the top of the i>iojccting flags; at about half its 
height, four grates of cast iron, alxiut six inches square and half an 
inch thick, are placed in openings left through the external walls, 
at equal distances from each other to admit air. The bars of the 
grates are a quarter of an inch broad, and a quarter of an inch dis 
tant from each other, which is sufiiricntly close to prevent the 
entrance of mice. Stands thus constructed are considered, by those 
who have tried them, to be less ex|icnsive and mure effective than 
on any other plan that has been yet invented. The air that passes 
through these four grates, and through the openings in tlie internal 
walls, will circulate freely under the rick; and if a chimney he 
carried up the middle of the rick to its top, the current of air that 
will pass up through it will carry off the heat and moisture, which 
might otherwise injure, and even spoil, such com as was rather too 
moist when tarried. [IVaistclI's Designs, &c. p. 101) 

2910 . Hay-stands, according to some, may be formed 
in the same manner as tliose for corn, only it is seldom 
necessary to have them made of such expensive materials. 
A simple frame of wood is mostly sufficient, witli proper bearers laid across for the 
support of the stack ; and these stands arc much better than loose pieces of wood laid 
across at the bottom, and filled in witli brush or faggot wood, on which ricks are com¬ 
monly built. Earthy floors or foundations should never be thought of for this purpose, 
as the dampness must injure a considerable part of tlie hay at the bottom ; but where 
faggots are not scarce, and tlie ground on which the hay-stack is built is rather elevated, 
no stand can ever become necessary. 

2911. The stack-funnel fausse or boss (Jig. 4.‘J9. a.) as it is called in the north, 
whether the stand be of wood, iron, or stone, may be formed of a few poles placed bn a 
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circular, square, or angular base, having a few 
short spars nailed across, or a straw rope wrap> 
ped round. 

2912. The stack-cover is a cloth or canvass 
covering, for suspending over stacks during the 
sdme of their being built to protect them from 
rain. A simple implement of this sort has 
long been in use in Kent; but it has been 
improved on by Sir Joseph Banks, so as to 
become more manageable, though somewhat 
more costly. It C'-i>sists of two long upright 
poles fixed into two cart wheels: a rope, 
managed by blocks and tackle, connects the 
poles at top, and supports, raises, or lowers the 
canva'.s roof in the usual manner of managing 
tents and sails. Its construction and use will 
be afterwards more particularly described. 

291.3. The straw-yard is a term applied to 
enclosures in or about the farmyard, in which 
cattle are turned in loose to cat straw. In 
most cases this enclosure occupies the centre 
of the farm-yard, and includes the dung-basin, or it is a subdivision of the yard; 
but in some cases enclosures and slieds are erected exterior to the farmyard, and near 
the straw and root house. The great object in arranging straw-yards of this description, 
is to provide a sufficient extent of slicds open to the south for cover to the cattle in severe 
weather, and higli fences or sheds on the cast or west sides, according to their position 
with relation to the main yard, for slielter. 

2914. The poultry-yard in most cases may be a very small enclosure, as the poultry of 
common farmeries should be allowed to range over the straw-yards and most parts of the 
premises, to pick up what cannot be got at by swine. 

291.5. A tradesman's yard or small enclosure is often appended to the smith’s and 
carpenter’s shops, as well to contain timber as implements in w'ant of repair, &c. 

2916. A kitchen-garden is an essential appendage to the dwelling-house. Its situation 
should be apart from the farmery, so as not to interfere with it, or be injured by the 
blowing in of straws, &c. 'I'hc size of the garden will, of course, depend somewhat on 
that of the house and farm ; but as a small fiumcr with a large family will require as 
many of more vegetables than one of a higher class, there can be no impropriety in the 
garden being large. As potatoes and turnips, and sometimes other vegetables, may be 
had of lictter quality from the field, some abatement of size may be allowed on this 
accouut. In general, the garden need not be under a fourtli of an acre, nor exceed twice 
that quantity. The best fence is a wall, and next a close oak paling; but if neither of 
these can be had, a thorn hedge will answer, though it harbours vermin, and its roots 
always rob a portion of the accompanying border. The best form is a parallelogram, 
lying east and west, which may be intersected by walks, so as to divide it into four or 
six other parallelograms, with a surrounding border as broad as tlic enclosure fence is 
high. 

2917. An orchard may either be regularly formed on an allotted space; or fruit trees 
may be scattered over a law n or piece of grass ground wliich may surround tlie house. 
In a convenient part of this orchard, posts should be fixed to form a drying ground, 
unless the drying is performed by heated air or steam in the house. 

2918. The gardens appended to the labourers’ cottages may contain from one eighth to one 
sixth of an acre. Their situation should always adjoin the house; but whether they 
should surround it or enclose it on one or more of its sides, must depend on the position 
of the cowhouse belonging to each cottage. In some cases, and perhaps it is the best 
plan, these cowhouses form a range by themselves, in a small field devoted to their 
use, and situate behind Uic row of cottages. 

Sect. VI. Union of the different Farm Buildings and Enclosures in a Farmery. 

2919. In Jising the arrangement a set off farm buildings, the first things, according to 
Beatson, to be taken into consideration, after choosing the situation, arc the nature and 
produce of the farm. From the.se may be judged the different kinds of accommodation 
that will be neces-sary. For example, evesy farm must have, first, a dwelling-house; 
secondly, a barn suitable to the extent of arable land in the farm, either with or without 
a tlireshing-mill, but always with one, if possible, and so placed as to go by water, if 
a supply can be had; thirdly, stables, the dimensions of which must be determined 
according to the number of horses necessary for the farm; fourthly, cowhouses, or 
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feeding-houses, or both, according t<» tlie number of cows and cattle; and so on,^ till 
the wliole accommodations, and their dimensions, are fixed upon. Having ascertained 
these, and tlie situation for building on being also settled, the ground must be carefully 
and attentively viewed; and if not very even, the different levels must be observed, and 
the best way of conducting all the necessary drains, and carrying ofi' all superfluous 
moisture ; and also the best situations for dungiund urine-piLs, or reservoirs, which will, 
ill a great degree, ascertain at once wliere the cattle-houses and stables should be. TJicse 
being fixed on, the barn should be as near them as possible, for the convenience of 
carrying straw to the cattle; and the barn-yard should be contiguous to the barn. 
These main points being determined on, the others will easily be found; always observing 
this rule, to consider what is the nature of tlie work to be done about each office, and 
tlien the easiest and least laborious way to perform that work, so far as it is connected with 
other offices. In case this should not be sulliciently explicit, suppose, by way of illus¬ 
tration, the situation of a fccding-liouse is to he considered of. The nature of the work 
to be performed here is, bringing food and litter to the cattle, and taking away their 
dung, 'llie place from wliicli the greatest part perhaps of their food and all their litlcr 
comes, is the barn; therefore the feeding-house should be as near the barn a.s possible. 
If turnips or other roots, or cabbages, make a pait of tlicir food, the most commodious 
way of giving these must be determined on j whether by having a root-house adjoining 
the cattle-house, and that filled occasionally, or by having a place to lay them down in, 
near the head of the st.all, from wliich tliey arc tlirown in at lioh-s left in the walls for 
that purpose. The easiest method of clearing away the dung must he considered, 
and file distance from the main dung-pit and urine reservoir. Tlie same general rule 
being observed in determining on the site of all the other offices or accommodations, 
together with a careful examination of the ground to be occupied (upon which tlie 
arrangement of the offices in a great measure should depend), any person conversant in 
rural affairs, who attends to these particulars, and can lay down his ideas in a di awing, 
may easily direct the planning and building of a very commodious set of offices. With 
respect to tlie site of the dwelliiig-housc, it m.iy he remarked, that, although the midiile 
of a regular front is in some points of view the most pleasing, and in many situations 
perhaps the best, yet, unless the ground and other circumstances in every respect favour 
such a disposition, it should not invaiiably be adhered to j for it may often happen that 
a much better situation for the dwclling-liouse may bo obtained at a little distance fiom 
the offices, a pleasing uniformity be observed in them at the same time, and the house be 
more healthy and agreeable. In some cases, and for some kinds of fanns, it may be 
particularly necessary to Iiavc the house so placed, in respect to the offices and farm-yard, 
.as to admit of their being constantly inspected, and the labour that is to be performed in 
them attended to and overlooked. 

^920. Farm buildings m the colder latitudes of Europe and America arc must advan¬ 
tageously combined together under one roof, and on a square or parallelogram ground 
plan. The saving in the first erection, and in all future repairs, is very considerable; 
and not less so the saving of heat during the severe wcatlier of winter. In such 
countries open straw-yards for cattle are not wanted; for in summer these .arc eitlier in 
the fields, or st.ill-fcd, and in winter both cattle and sheep are kept almost always in the 
house. In Britain, however, where tlie winters are mild, and where it is the custom to 
keep cattle loose in the straw-yards, it is found desirable to distribute the buildings 
around such yards, for the sake of shelter to the cattle: but in the case of sheep farms, 
or where all the cattle kcjit are stall-fed, there seemS no reason why the greater part of 
the buildings of a fimnery might not be included in a cube with a single roof. 

2921. Waiitetl considers a “ parallelogram, the most ample and least expensive form for tlic arrangement 
of farm buildings; if any other form be adopted, more of both materials and labour will be required ” 
Much the best publication on the subject of f.inn buildings is that of Mr. Waistell, entitled Designs 
for AgxicuUnral Buildings London ito 1827. It ought to be consulted by every proprietor intending 
to erect or alter farm buildings. According to this author, a farmery ought neither to be situatcil on a 
hill iior on a dead flat, but, if possible, on gently waving grounds on J southern declivity. At all events 
the spot should be dry, and of easy access ; — dry, that it may be Warm and easily kept clean; easy of 
access and central, to facilitate carrying home the crops, and out the manure, and for general despatch 
of business. It should not be far removed Irom a public road, and should, if possible, command a view 
of the greatest part of the farm. The site to be built on should be level, or made so, or nearly so, 
dechriing in preference to the south. Drainage must be got, or a deep cesspool formed for the house j 
and auiine pit for the farm.yard. A gravelly soil, on ' e banks of a quick-riuining stream, is one of 
the healthiest of situations ; while a rich and marshy soil is the reverse, and peculiarly unwholesome 
Plenty of good water is desirahlc; and if that cannot be got otherwise, it must be obtamud by a mode 
which never fails — “ Iiy putting spouts round a'l tlic buildings, to collect the rain-water which falls 
upon them into one, two, or more tanks; hy this last means a suflicicnt supply of water has been 
collected from the roof of a cottage to answer every purpose of the family during the driest season, 
while other cottagers in the neighbourhood, having only ponds, had to travel iiiiles for water. Ponds 
naving a large surface exposed to the sun and air, soon lose a great proportion of water by evaporation; 
the water in a covered tank is not liable to this loss, and will keep quite clean, and, if properly veatilatcd, 
wiU always be sweet. The quantity of water that falls annu.uly upon every hundred superfleial feet 
or square of building, is about 1,400 imperial gallons. Besides the water collected from the buildings 
oeing uschil, the biifldings themselves will be benefited by the spouts, as the walls and their foundations 
will be kept much drier, and will last longer than they would do if all the water flrom the foofs 
were suflered to tall upon them.” The manner of constructing tanks will be found in Part III. Book III. 
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Chap. III. Sec. III. llie Mppct, or pHiictpal Troiit of the house, and that cldc of the farm-yard tvbich 
IS least sheltered by buildings, should generally face the south. “ As the wind rarely blows front the 
south-east, and as our most constant and most violent winds are from the south-west, it would seem that 
one point to the cast of south will generally be the best aspect.” The north-east corner being the coldest, 
is the best for the dairy. Open cattle-sheds should f.ice the sun. The farmhouse should w at a little 
distance southward from the middle of the south side of the farm-yard. The living room and the 
master’s bedroom should look into the farm-yard for the sake of looking after the servants, and seeing 
that no accident happens to the live stock. The rule for the distance ot the dwelling-house from the 
south wall of the farm-yard, is the lenMh of thehousc’s'shadow at noon on the shortest day. “ In the 
latitude of I.S)ndon, the length of shadows on a horizontal jilanc when the sun is In the meridian, on 
the shortest day, is about equal to 1} times the height of objects. On the 23d of November and luth of 
January, they arc equal to Uircc times the height. The back of a farmhouse in iVont of the yard 
ought not, therefore, to be pl.aced much nearer to the north side of the farm-yard, tlian four times 
the height of the house.” It is essentially ncce.ssary for the health of the inhabitants, that the house 
should be separated from the farm-yard, which is generally covered w iih dung, by an open, naked, and 
dry court.yard ; since nothing is more injurious to licalth than putrid citluvia or every kind; besides, 
bad smells, it is well known, ‘‘ lessen the products of butter dairies, by preventing a complete separation 
of the cream from the milk.” Hog and poultry houses should be near the kitchen and the brewhuusc, 
but not so near as to offend by their smell. The barn and threshiiig-macliine should in general be 
placed on the north side nt the yard: the granary ov>'r the straw-room; the stables, cowhouses, and 
cart-sheds, on the cast and west; and the open sheds oi. the north side, so as to face the south. 

2<122. The form and proportion if farm hiitlding^ arc ably treated of by the same author. The more a 
building deviates from a square, the more will it require to enrinse a given area. The area of a building 
twenty feet square, is four times as large as that of one ten feet square, and it only requires twice the 
length of wait to surround it. Hence Targe-roomed houses cost less proportional expense than small- 
roomed ones. “Utility, durability, and economy, arc best obtained by lulhering strictly to simplicity of 
form, and building with good materials. I.,et the buildings be quadrangular, as nearly square os olher 
cireumstanccs will allow, and roofed at ono span. Avoid load gutters, and such projections as bow 
windows, dornmr windows, &c. Those are not only expensive to coiistriict and keep in repair, but .ire 
often the cause of much damage to other parts by the overflowing of water, |iarlieulnrly after snow. 
The increase of the size of farm-houses is nut required to be in tlic same ratio as the extent of the 
farms; that is, the dwelling-houst^r a small farm must be proportionably larger, and consequently 
will cost more, in proportion, than one for a large farm. The cost of cattle-sheds, row-houses, and 
stables, will he nearly in the same ratio as tiic sizes of the farms, provided the lands be of the same 
quality, and in like 8110 . 1110118 ,” One window will generally be tound sufficient fur every room in a Ihrm- 
hoiise, unless where two would admit of looking over a greater part of the farm: every window ought to be 
made to open at tn(i and Ixittom, tor the purpose of ventilation , and the top ought to be as near the 
ceiling as possible fur that purpose, and because the upper half oi a window always admits most light 
AH rooms should lie higli, because the floor .iiid ciiling cost the same, whether the walls arc high or low. 
Ill all new buildings, bedrooms, in ailditioii to the rhimiiry for the tire, should have a small flue, say six 
inriics square, earned up from the top ot the room in any ronveriicnt situation, for the pur|iosc of 
ventilation; cellars, and even stables and cowhouses, should be ventilated in tliis way. This has been 
done by many gentlemen in their sfaliles, bcc.iuse, as our author remarks, “ the health of servants is 
often less attcndcil to than the health of rattle ” I'armers and their families frequently suffer in their 
health, without knowing the reason, from the iieriiicious effluvia of the following articles :—“Oil, oil 
ixilours, impure wool, sweaty saddles, soap, tallow, tat, fresh moat whether raw or dressed, wet clothes, 
and other wet articles; by foul linen, washing, drying, and ironing ; by the fumes from charcoal fires, 
which arc extremely perninoiis, and frequently fatal; by green plants and flowers, however fragrant; 
and by saffron and hops; winch last articles. Dr Wallieh s-iys, have also sometimes proved fatal.” 
The floors of all dwelling-houses ought to be rai.sed above the surface, not less than eighteen inches 
on a damp soil, nor nine inches on tlic driest. No externa] walls to dwelling-houses should be less than 
a brick and a halt in thickness, unless cemented on the outside, or built wilJi Roman cement. 

292 :}. The conveniences if farmhouses and detached offices arc arranged by Waistell 
under seven classes as follows :— 

2924 Ist Class. Back kitehen, hacon-room, hakchouse, tnewbouse, cider-house. Kitchen, and tvashhouse. 
Two rooms generally serve for ail these purposes in farmhouses of the smallest size, but the bakehouse 
and the browhoiise should always bo in attached buildings, as the vapour arising from both baking and 
brewing is very injurious to health. Dacon is best kept in a eloset with a dr.ilt through it. 

2!^^. 2d Class. Cellar, potato-place, earrot-sUn e, &c. When under the kitchen they should be arched 
over; when sunk only a few steps, the walls should be built hollow, and a bank of earth raised 
against them. 

2926. 3d Class. Chambers or bedrooms. Surh as are in the roof should be lighted from the gables, 
dormars lieing expensive. Tlie men-servants’ bedroom ought not to be up tbe same stairs as the 
bedrooms for the family 

2927. 4th Class Chcesc.press konse, cheese-room, datry, dairy-scullcrt/, and shed. These ought all to 
be connected. “ A inilk-room, sunk three feet within the ground, and a sloping bank raised against its 
walls externally, to the height of three feet, with the earth dug out of it, will be found nearly as cool in 
summer and warm in winter as a cellar, but more convenient to occupy, as four or five steps to descend 
into It will be sufficient ” The milk-house should never be used as a pantry, liecausc the smells ineident 
to the latter prevents the rreaiii from rising. A rill of water through a dairy carries heat to it in winter, 
and from it In summer. 

29'^. .5tli Class. Parlour, counting-house, panfry, and store-itiom. If the two latter apartments are 
attached, instead oi being within the house, so niueh the better, on account of the pernicious effluvia 
which proceed from them. 

2929. 61 h Class. Court-yard, chaise-house, privy, ash-pit, and tool-house. A tank may be built in the 
court-yard for the hogwasti, and it ought to have oak coveis, like the watcr-tank. 'i'hc cesspool of the 
privy ought to be lined with Roman cement, and its walls ought either to bo hollow, or of double 
thickness. “ When a dram is required, it should have a trap; from the underside of tbcscat, a trunk 
or flue should be constructed to carry otf, above the roof, any smell that may arise; if, however, the 
cesspool bo airtight, so tliat no air may be Emitted below the scat, whieli always ought to have a cover, 
the air would then be stagnant, and the smell not likely to ascend. The tool-house may also, in some 
cases, serve for the cheese-press house, and also for dry pigs’ food.” r 

29.*)0. 7th Class. Coal-house, fuel-house, wood-house, and wood or coalyard. In some places the wood 
is Starke^ and thatched. 

2931. The ont-qffices of farm buUdings are arranged by the same author in eleven 
classes, as follows : — 

2932. Ist Class. Barn, straw-room, imd Ihreshsug-maekine. A comparatively small bam will suffice 
where there is a threshing.iuaehine. Parallelogram barns {Jig. 410,), and barns with porchM {fig. 
441i), are much more cxjiensive in proportion to their rapacity than square bariu {fig. 442.) On the 
spnle prlnciplo, as we have already mentioned, if ail the buildings of the farmery were arranged under 
one roof, the same acrommodations would be obtained at much less expense; but among other disadvail. 
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ugci there would he no iheltered yardi for cattle, unless walla were built on purpose, which would mati!> 

440 rially lessen the saving by combination. 

2933. 2d Class, Oranary, Ventilation, drynei . 
and security from vermin, are essential objects. 

2934. .Id Clasa FoU-yaris, caUte-iheds, cattle- 
troughs, hogs'.troughs, hogs'-court, &c. The 
npcninp in fkont of sheds should be at least 
Sfven feet high. Horses and cows ought to be 
Icept se]>aratc, and the diilbrent kinds, strength, 
and ages, by themselves. In many situations the 
warmth of cattle-yards might be increased by 
surrounding plantations The middle of fold- 
yards should be hollowed out, and the moisture 
should either be conveyed away to a proiier 
tank, or there may be a tank built immediately 
under the hollow. “ In some cases, a stream of 
water may be conveyed through the farm-yard j 

when this is the case, below the place where the cattle drink, it may have convcveiT into it the over, 
flowings and drainings of the yards and offices, after they have been filtered through the earth and peat, 
and, thus enriched, be conducted to adjoining meadows, and as much ground watered with it as it is 
capable of flooding ” 

2935 4th Class. Cota-house, feeding.houseor shed,/o(idering.bay, bull-house,caff-house^ hay.room, store 
or turnip room, tamlp-cistern, and place for sick cattle. No cow or feeding house should be built without 
a iiassage or foddering-liay at the heads of the cattle i if that be wanting, it not only takes more time to 
feed th( 
by tha 
cattle I 

each end, and if a stream of water is at hand, it mayliiave a slink cistciR for washing the turnips. Stalls 
for containing two cattle of the largest size should be seven feet wide and twelve feet long. Jiy double 
foddering.bays and the rows of cattle across the house, more room is got under the same roof, and the 
cattle are fed with greater facility. 

29.31). 5th Class. Stable.stahle-court, hay andchi{ff'room, loose boxor muse, and hamess-t oom. The width 
of each stall should be from five to six feet; short partitions between stalls from three feet six inches to 
four feet; long partitions eight feet Boxes fbr single horses should lie eight feet wide and twelve feet 
long. Recesses may often be made in the walls to contain forks and other stable implements, harness, 
and to lessen the projection of corn-bins. The height from the floor to the ceiling should In no case bo 
less than eight fwt I^ofls over stables are bad places for both hay and corn, trom the lircath of the 
animals and the effluvia of the dung For draught horses a .stable open to the roof is best; for saddle 
horses one ceiled over at nine feet, if properly vcntilateii, is preferable, as they require to be kept warmer. 
Small openings should be made at the bottoms of the doors, and at the tops of the walla, with shutters, 
so as to admit of ventilation when the larger windows cannot be opened. Stables should be exceedingly 
well (wved, because when the urine does not run oft' it generates a varietg^f disea.scs 

2937. 6th Class The cnit-shed or waggon-hovel, plough and harrow place, and wool-room. The height 
should bo at least seven feet, and the gT.inary may frequently be built over. 

2938. 7th Class. Hogsties, hen-roosts, boiling-house, duck-house, goose-house, hogs' food-house, hogs'food- 
tank, pigeon-house, poultry-yard, and turkey-house Tile hogsties should be so placed as to be of easy 
access from the kitchen, and at the same time not to prove oflensive to either the hou.se or the stables by 
tlicir siincIL The height may be three or four feet, and the hen-roosts may be pKiced over them; the 
boiler tot prejiaring their food, the food-tank, the duck-house, and the gonse-house near them. The 
pigeon-house may be placed over any building | but if the water collect^ from tlie roofs be used for 
culinary purposes, pigeons ought not to be kept 

2939 8tli Class Brtmng-room for wheat, and slaughter-house. One building will serve both these 
purposes, and it ftiould be paved with flat paving-stones 

24p) 9th ('lass. Sheep-house A square of twenty feet on the side will contain thirty sheep; the 
walls should bo ten feet nigh ; this gives ISj feet surface to each sheep. The doors ought to be always 
open, and there ought to be a fold-yard, so that the sheep m^ go out and in at pleasure. 

2941 10th Class. Forge, tool house, workshop, priuy, &c. The forge ought to be apart on account of 
the danger of Arc; the carpenter’s workshop ought to h.ive folding doors to admit a cart or waggon. 
In large farmeries then ought to be a small yard distinct and apart from the fold-yards and rick-yards, 
for the purpose of the forge, workshop, implements requiring repair, and stock of timber and other 
materials In all farmeries there ought to be two privies; one for the women-servants near the house, 
and one for the men near the stables: there ought also to be two water-closets, one in the dwelling-house 
for the mistress and her female children and ftriends; and the other within the house, or adjoining it, for 
the master and his friends. 



^2. llth Class. Men's lodge, meal-chest, and potato-house. Where single men are kept, they are 
sometimes lodged in the farmery, and supplied with meal,^|Bllk, and p^atoes. They should have 
ht, and well vcntllatM room f 
The practice of sleeping In lofts 




2943. The materials and construction of agricultural buildings are next treated of by 
Wustellt in a manner at once liighly scientific and practical. 


2944. Mortar. Bad mortar is the main cause of the decay of all our modern buildings, from the cottage 
to the palace Roman cement should be used in foundations, in exterior jointing, and fVeqiiently even 
in plastering in the .interior, in different proportions, according to circumstances which It is unnecessary 
to sugMst to the builder. Avoid salt or brackish water and sea sand; slack the lime while it is yet hot 
from tne kiln, make it into mortar immediately, and use it if possible the same day This applies to all 
kinds of lime to be used in building. All lime or mortar to be mixed with Roman cement, ought to be 
used instantly afterwards; if not used in five minutes it will set and become useless. Mortar to be used 
with hair as plaster may be ki^t some time; but no advantage is gained ftom this in point of strength, but 
the contrary. 

294& fValts Foundations should vary in thickness according to the compressibility of the Round, the 
height to which they are to be builL and the weight they may have to support Under wine doors or 
windows, inverted arches springing from the adjoining piers arc found usefUI, by equalising compression. 
Walls should dimmish in thickness as they rise. Windows and door fVames in external walls should 
always be placed in reveals, and every window should have a sill. Where anything is to be fixed to 
walls, a piece of wood in size and shape like a brick or stone should be built in, having the end even ivHh 
the surface of the wall. In walls built of brick or small stones, templets, or plates of timber, stone, or 
cast iron, should be laid under the ends of all timber bearings oa the walls to spread the loaiL In teqiping 
all walls exposed to the weather, set the last course in Roman cement. 

294R Timber, i^ff woods, as the oak and fir, are better for floors than stronger and more elastic 
ttmbiirs, like the ash, which bends with less weight than these woods The strength and stlffheas of a 
Joist depend more on its depth than its breadth; a fact too little attended to by many country carpentera 
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6947 Ro<fi High rooft sie mceHary ftir teinpeatuou* climatei, the better to thoot off the raigtl and 
gnows, but a hi^ roof, havmg a larger aurfhce tiian a amaller one, requirea timber of a greater acaoWng, 
to make it eauafly able to reabt high wlnda, roota thercfbre, ahould be made aufficiently high for the 
climate and Kind of covering, and no higher “ A roof whoae height la one half the acan, will have one 
fourth more aurface than if it were made one fourth the apan In general one third or tha ajian or width 
of a roof, la the ioweat extremity that la adviaable where tltei, either plain or pan tilei, are to be uaed 
Plain tilec ahould be laid dry, and afterward! ^Ured wholly Over, tilea and latna together, with coarse 
hair mortar Thia is considered a great improvement over the commoner moilea, of laying tiiea in {daater 
or in straw Kooft for pen biea in expose aituaiions should be somewhat higher in pitch than in shel¬ 
tered places Roofs for gray or stone slates should be strong in proportion to the great wemht of these 
materiala Roofs for straw, ung, chips, reeds, &r should ns half their width Roofs of theie materials 
have many disadvantages, and among others, that of rende iiig the water which falls on them unfit for 
culinary nurposca ’ (Wa<»teUt Detignijbr AgtuuUural RmUtngi, p 78) 

£048 For a greaemtfarm tn a vumntnnous cuun ry^ the f llowinp pUn (Ji^ 443^ is ^ven by WaistelL 
“ The Intenor conauta of a fold yard tor the cattle, aiui a uourt yard, ui ke^ the cattle, pigs, &c ftom the 



house, which is pliced on the east sidi On the ground (Ian of Iho house arc the kitchen, back 
kitchen, parlour, dairy, and pantry Both the kitchen and back kitchen overlook the yards, Ac. The 
other window to the kitchen, and also thu pailour window, are supposed to overlook the form In the 
back kitchen are shon n the situation of tin copper or boiler, pump, and sink Hie dairy is sunk five 
steps, for the sake of coolness in summer, and warmth in winter, and the way the benehes or ahelvea 
may be pla< ed, la .-hown Ihe pantry, wnieh is down the same steps leading trom the back kitchen to 
the dairy, is under the stairs to the ehambor floor Under tlic parlour is the cellar A part of the 
cellar may be partitioned off tor a store room for mtatoes, &c 1 here are, on the first floor, four 
chambers, and over them two garrets in the roof, lighted fVom the ends of the house Hie chalnber 
over the dairy may be used for the men servants bedroom, or, should that not be required, aa it will be 
lofty, It may be usixl as a store room Next the house, on the north, is a stable for four horses A 
saddle closet might be conveniently famed in the corner ot the stable, at the back of the kitchen fire 
place, where the saddles, Ac, would Hways be kept dry At the otiier end of the stable, a recess is 
formed lor the corn bin, near the window The horses, in passing to and IVom the stable, through the 
courtyard, do not mix with or disturb the cattle in the fold yard Ihe gate to the court yard is placed 
as far as possible foom the house, and posts and rails, or chains, may be placed, as shown by the 
single line, to keep the horses trom, and to protect children at, the door A tank for the hogwash may 
be made in the corner formed by th house and stable The situation for it is shown by the doited circle 
Arranged along the north sides of the yards are the chaff room next the stable, vanoui otfiret open 
shed, and calf Souse Hie shed is open to the south, and may be used for cattle, and a part of it far 
a cart Ihe space within the roof or either the shed or stable, may be appropriated as repositories for, 
such tools and implements as are only occasionttly in use, as bay rakes, ladders, Ac To a part of the 
space in the roof of the shed (which may be enelosed), an opening, or door, m^ be Icll tVom the pUce 
for fuel Hie hen roost maybe in the roof, over the p'ace for ashes. At On the west side of the 
fold-yard are the barn and cow house, and, as on the form for which this desip is proposed, httle corn 
Is grown, the barn may occasionally be used as a store room for turnips, for th s reason there is a door 
ffom It to the foddering bay 1 he cow house contains standings for sixteen head of cattle, eight on 
each side of the gangway, a feeding house for the like number of cattle arranged in a singte r^ with 
a foddering bay at their heads, would require one sixth more area, and one fourth mote watBr Oven 
the row house is a straw room, which may occasionally be filled with unthresh^ grain The Ridges of 
the roofo of the bam and cow house are of the same height, but the side walls of the cow-house are 
about three foct lower than the side walls of the barn On the wall, between the fold yard and court- 
Mrd, Is placed a lam water-trough for the rattle in the yard, and for the stable horses, The hogsty is 
In the eonier next the cow bouse, and in the opposite corner, j» court tor the store U formed by 
the post and Mil to keep off the cattle, and there the trough for the pigs 4i placed. The wide door to 
the Wn IS made next the fold-yard, but, lt> some situations, it may be more oonvenient on the 
outside for, when the fold yard is filled with mmure, access with a loaded cart to the bam, that 
way. may be difflciilt'* Ac p 66} The following is a recapitulation a, kitchen, 

6, parlour, c, bacltkitchen, rf, dairy, «, pantry, /, court yard, g, tank for the hogwash, *, four, 
hwso stable. i. chaff room, *, ashes, foel, «, shed. », fold yard o, calf house, p, bam, f, house 
for 16 cattle, r, hogsty and hog yard, », water cistern, r, hogs court, u, enclosed area m nronteff the 
house, e, hog.trougns 
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" 89€l^> for A tmall arable and graziTtg fanut Waistell's farm-hoilse and ontbuUdifigB 
444.) aiCB aa fallows: — Jlie house is on the west side^ with a porclt in ftont. 





Over the pantry may be a convenient store-room. “ The bam is forty feet long and 
eighteen feet wide. The cow-house will contain twelve cattle, and there is a loft over 
it, wluch may be used fur a store of straw, or untlireshed grain. Tlic approach is sup¬ 
posed to be from the east, and the cart-lodge, which is additional, is so placed that it 
must always be passed as the horses go to the stable, and the granary ovm* it is conve¬ 
niently near the barn. A roost for hens may be made over the pigsty adjoining tlie 
cart-lodge; and under the steps to the granary, and at the inner part behind the carts, 
Che ploughs and harrows maybe placed.” Ihe following is an cnumcA'atioir of the 
details a, parlour ; 6, kitchen; c, back kitchen , d, dairy; e, pantry ; open shed ; 
g-, coals; /«, kitchen-court; t, tools , Jt, ashes , I, harness room ; m, five-horse stable ; 
n, hay and chaff house; o, calf-house , p, stablc-ooiut , cattle-sheds ; r, fold-yards ; 
r, hogs’-court; f, barn; u, stalls for twelve cattle or cow s, with foddering-bay in the 
centre; v, cart-lodge with granary over; x, hogsty, y, hog-yard j z, cisterns and 
hogs’ troughs. 

2950. Tie particular requtsUes of a farm-stead, Marshall observes, “ are^ various aa 
the intentions of farms. A sheep-farm, a grazing-farm, a hay-farm, a dairy-farm, and 
one under mixed cultivation, may require different situations, and different arrange¬ 
ments of yards and buildings. On a farm of the last species, which may be considered 
as the ordinary farm of tlus kingdom, the principal requisites are, shelter, water, an 
area or site sufficiently flat for yards and buildings; with meadow land below it, to 
receive the washings of the yards; as well as sound pasturage grounds above it for a 
naaMard and paddocks; witli private roads nea ly on a level, to the principal amble 
Quids I and with suitable outlets to the nearest or best markets.” The first of which, 
iriien wanting in the desired situation, may in time be supplied by plantations and 
tnound-frnces; and where there is not a natural supply of water, a well, water-cellar, (jff 
tlcificial rill may, he says, frimish it. 

S9SU Tor a farm under mixed husbandry, the particulars to be arranged, according 
UlJIHArshall, may be thus enumerated * — 1. A suit! of buildings, adapted to the 
mttnded plan of Management,, as a dwelling-house, bamS, stables, cattle-sheds, cart- 
2 A qiaciaus yard, common to the buildings, and contahiing a receptade ot 
l^d-manure, whether arising from stables, cattle-sheds, hogsties, or other buildup; 
if^ether with separate folds, or straw-yard^ furnished with appropriate sheds, for par- 












FAKMERfeS.^ 




tMmjiU^8tadc, in placet when tudi ore required. S. 4 reserroir, or catchpool, siCkitrtad 
on tlie lower suie the buildinga and yards, to receive thdr washings, and cbllect 
in a body for the purpose of irrigating the lands below them. 4. A com-yar^ conve¬ 
nient to the bams; and a hay-yd^d contiguous to the cow or fatting-dbedat^ 4. 
den and'fruiuground near the house.^ 6. A spacious grass-yard or given, embradng 
the whole or principal part of the conveniences; as an occasional receptade for stock of 
every kind; as a common pasture for swine, and a range for poultry; as a security to 
the fields fimm stock straying out of the inner yards; and as an ante-field or lobby, out 
of w^h the home-grounds and driftways may be conveniently entered. In respect to 
the distribution or management of these different objects, he remarks, that, in order to 
make it with good efiect, great caudon, study, and patience are required, that the most 
may be made ^ given circumstances. An accurate delineation of tlw site which is 
fixed on, requires,” says he, “ to be drawn out on a scale; the plannist studying die 
sul^ect alternately upon the paper and on the ground to be laid out; continuing to 
sketch and correct his plan, until he has not a doubt left upon his mind; and then to 
mark out the whole upon the ground, in a conspicuous and permanent manner, before 
the foundation of any particular building be attempted to be laid. It may," he thinks, 

“ be naturally conceived by a per-on who has not turned his attention to this subject, 
that there must be some simple, obvious, and fixed plan to proceed upon. But seeing 
the endless variety in the mere dwelling-places of men, it is not to be wondered at, if a 
still greater vanety of plans should take place wfiere so many appurtenances are required, 
and these on sites so infinitely sarious; nor that men’s opimons and practices should 
differ so much on the subject, that on a given site, uo two practical men, it is more than 
probable, would make the same arrangement.” There are, however, he says, “ certain 
principles which no artist ought to lose sight of in laying out ” such building and con¬ 
veniences. “ I'he bams, the stables, and tlie granary, should be under the eye,— 
should be readily seen from the dwelling-house and “ the prevailing idea, at present, 
is, that the several buildings ought to form a regular figure, and enclose an area or 
farm-yard, either as a fold for loose cattle, or, where the stalling of cattle is practised, 
as a receptacle for dung, and the most prcvaihng figure is the square. But thiB,form 
is, he tiimks, more defective than the oval or circle, the angles being too sharp, and the 
comers too deep. Besides, the roadway, necessary to be earned round a farm-yard in 
order to have a free and easy passage between the ^fleient buildings, is inconveniently 
lengthened or made at greater expense. The view of the whole yard and buildings 
from the house on one side of it, is likewise more confined." He had formerly sug¬ 
gested the plan of a polygon, or many- 
sided figure, or aif irregular semi-octo^on, 
with the dwelling-house and stables tin the 
largest side, having ranges of cattle-stales 
opposite but he has since formed one on 
the complete octagon (J!g. 445.), the. 
dwelbng-house (a) being on one side, and 
the entrance gateway and granary oppev 
site, the remaining six sides being qc^u- 
pied by stables dnd cattle-sheds (c, d), and 
other outbuildings (c), a bam and thresh¬ 
ing machine (/), with a broad-why (g) 
dipping gently from the buildings, and 
surrounding a wide shallow dung-basin Ih), 
which occupy the rest of the area pf the yaitl. 
Externally Ti a basin (i) for the drainings of the yard ; and gr^s enclosures for c^ves, 
poultry, and fruit-trees, and rick-yard. This is given as a hint to those engaged in 
laying out and directing buildings of tips sort, which they may adapt to the particular 
nature of tlie site of such erections. ' 

2952. An example of the arramement qf a small farm-house and <ifflccs ifg- 446. ) Is 
given by Bcatson, which he consi^rs as very convenient. At the north-west comer is 
the barn (a), with a water threshing-mill; and a straw-house (6), being a continuation 
of the bam above, for holi|ing a quantity of straw after it is thr^hed, or hay, thayt may . 
be at habd to give to the'cattle in the feeding-house below. The tipper part m this 
straw-house may consist of pillars to support the roofi with a space of about^ 
fket between them, whereby a good deal of building will be Saved. In the fioAlr 
should be hatches, at convenient distances, to put down the straw to the cattle below* 

A court for the dunghill (c) has a door to it from the feeding-house, and l4rge 
entry at the other end to admit carts to taka away the dung: .on the outsfde 
this should be a urinfr-pit, in the most convenient place, according to the' form nt uie 
groutiA A cQw-house (d) has a door aJsp to the duM-court; and a calf-pen (e), with 
a mil aCtoss to keep in the calves, even though the ddm are ajl open, 

H h 2 
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«r4"« stable, with a faaraeso-room, and a place for keeping com (J"); a root-house (g), 

over which, or over the barn, ihay be a 
44 A .«b^hsv gran^j a shed for carts (A) ; a place for 

*** keeping large implements, as ploughs and 

_ I S I 5 hprrows (t) ; for keeping smaller implc- 

_. IT fl'" '} LI D ^00(ments, as spades, shovels, rakes, forks, 

__^ &c., and for the reception of old iron and 


b —J ' - ~ j -.. many otlier useful things that might 

^ ^ otherwise 1 k‘ lost or thrown away (A); a 

1 _^]|__ pond for washing the horses’ feet (/), 

> “ —1 c—=-i c— wliich slopes down from each extremity 

I y towards the middle, wliere it is deepest, 

^ -^ ^ tf that the horses may easily go in at one 

^ I \ I . come out at the other, with a 

□ I f J* ^ "rail at each end, to prevent their going in 

Q during frost, or when not wanted to go in ; 

— ■ ■■ 0 - a pump, with a trough for the horses or 

j I [: cattle to drink out of, especially while 

r=^ ipGjP Other wati. is frozen, or when the water 

'ICG dirty (jrt); but, if it can 

fpr—II— 1 ^ b- .1 Ijc contrived so that tnt water wliich drives 

the mill may run througti this pond, it 
will be prcferalile, as being at all times 
clean and wholesome. One material 
advantage of tliis arrangement, Beatson 
remarks, is, that the fodder consumed 
upon the farm goes progressively forward from the barn-yard through the cattle-houses 
to the dunghill, without the hnnccessary labour generally occasioned by carrying it 
backwards and forwards: for it comes from the barn-yard into the barn, where it is 
threshed; it is then put in the straw-house, and given to the cattle immediately below; 
and, after passing through them, it is thrown into the dung-court. A rick of straw or 
hay, built beliind the stable or cow-house, or in a shed contiguous to either, with proper 
conveniences, will have tlie same progressive course to the dunghill: for, it will be 
observed, the communication from these is equally easy from without or within; the rail 
^ross the calf-pen being intended chiefly to keep in the calves, while the doors on each 
side are open, during the conveyance of the dung that way from the stable to the dung¬ 
hill. 

2953. The ground plan of the dwelling-house to this farmery (n) has a dairy, pantry, 
and various conveniences behind for keeping swine, poultry, coals, &c. The stair to the 
upper chambers rises from either side to the same landing-place j from wliich are a few 
steps up to the chamber-floor. 

2954. A convenient Bermckskire farmery {fg. 447.) has the following accommoda- 
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ith tbreshing-machine driveo by water (c) j cattle-ahcds Cd}^Qot^tooms and implements, 
or if pr^erred, han^Is (e); stable (/) ; fatting cattle (g); cart-shcd (A); cattle-sheds 
for feeding (t); riding-horse (A); toms (/); single men’s,room or bailiff (m). 

S9S5, As an example of a commodious arrangementfor an arable farm managed for a gen¬ 
tleman farmer by his superintendont, boUi resident at the farm {fg. 448. ),we give the follow, 
ing details. The original design will Be found in the account of the Marquess of Stafford’s 


448 



improvements by Mr. Loch; a work which, as it contains a great number of valutdile 
plans and elevations, all of which have been executed, may be profitably consulted by 
every landed proprietor who contemplates either buildings or repairs, -and by every 
architect, builder, or surveyor, whose practice is at all connected with agriculture or the 
country. The dwelling-house of tlie master contains two good sitting-rooms on the 
parlour floor; three bed-rooms on the first floor, and attics over them, and over the cellar 
two kitchen offices. The farmery consists of a cart-shed (a): stable (6); riding-horse (c); 
bam (d); mill-shed (c) ; cattle-shed {/); steaming-place (g ); root-house ; cow¬ 
house (t); fatting cattle (A); intendant’s house (I, m, n); piggeries (o). The intendant’s 
house is situated about tliree times its height distant from the south side of the piggeries 
(o o), so that nothing unpleasant or inconvenient may be experienced either from the 
noise or the smell of tlie pigs, or fri>m the general effluvia of the farmyard. This house, 
like every other built by tiie hforquess of Stafford, whether for his tenants, cottagers, or 
servants, exhibits a reasonable intention to the comforts of the occupants, and tO the 
improvements of the age in domestic economy and architecture. In this respect, the 
Marquess, unlike some other extensive landed pregwietors, cannot be consider^ as in 
arrear of the age in which he lives. 
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2956. As a ammoSaus md very complete design, wc give tlie i^lowitig. The dwell¬ 
ing-house contains two p&lours (fg. 449. a, b ); kitchen (c); dairy (<0} pantry («); 
dining-parlour (y); bedrooms («, 4); cellars (i). The farmery consists of Cart-sheds 


_DDnQ 




44*) 



and granary over (a ); riding-horse stable (6); common stalrle (c); stalled cattle (d); 
places for tools and other articles of the cattle attendant (e) ; entrance from the spacious 
root or turnip shed {/); straw (g) ; threshing-machine and water-wheel (A) j granaries 
and straw-lofts over (g, I, m) ; tools tuid sundries fi); smith’s shop (j) ; carpenter's (A) ; 
yard for pigs and sties («); place for straw and turnips (o) j open yari witli sheds for 
wint^ng cattle (p), and exterior passage (^). The different elevations of this design 
here pven are on too small a scale to be adequately judged of by a general observer; 
but whoever has paid » moderate degree of attention to architectural lines and forms 
ld)l. foresee the good effect of the ranges of arcades and pillars^ the far-projecting roofs, 
the general symmetry and regularity, as &r as the requisite attention to fitness for the 
huji iq view will admit. We regret we cannot render justice to the author of this d^'g" 
bi^f^^tiomng his name, and we have even forgptten whether we copied it ftoan the 
GeSfilFol Jleport of the AgricuUural State ^ Scotland / The Hitsbandry ^ Scotland i ZmA’s 
iX^firStiements of the Mnrt/uess tfSli^ord/ or one of the County Reports, 
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2957. An exampte of o %)eTy complete faemer^, mth a t&reslof^-^machine driuett by ateem, 
to be firmed b^ baihfffir Me proprietor, we give that of the^Daybouse in Steffordsb^'. 
( f{^. 450.) The lan^ oontain nearly 500 acres of mixed soil, and the buildings, besides 



the bailiff’s house, which consists of a parlour (o), family room (5), brewhouse (e), 
kitchen {(0, pantry (e), milk-house (/), bedrooms {g), attics (A). 

3958. The farmery contains the following accommodations. Men-servants’ day- 
rooms (a) ; sleeping ditto, above (5); hackney stable (c), shed for implement (d) t 
cart-horse stables (e); hay-loft (/)} tool-house (g); bam and steam-engine (ft); tee^a 
and cow-tyings (t); turnip-house (J) ; great granary and hay-room (*), which rootn M 
used ^ the annual agricultural dinner given by Lord Stafibrd; small granary (1); conii- 
loft (m) ; straw-lofts {n, o) ; pigsties, and hen-houses over ( p). ^ 
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2959. IFaisUlft Jhrm-house and outbuildings ^ the largest dimensuns ijtgs< 431, 452.) 
eitiibit » very complete arrangement, and Ids mode of giving isometric^ perspective 



views of such buildings ought to be adopted by every architect (see Chap. III. Subsoct 3.). 
The fsuTO-house of this design contains a kitchen (a), parlour (b), busmess-room (c), living- 
room (d), pantry (e), dairy (/), store-room (g), and brewhipise (A). Adjoining are a 
place for hogs’ fi^ (t), for wood (A), for coals (/), for dust and ashes (m); a chaise- 
Tiouse (nb cart-lodge (o), and tool-house (p). The west side of the quadrangle contains 
hve pigmies (1), a calf-house (2), bay for foui cattle (3), store and foddering-bay (4), 
bay for four cattle (5), the same bays repeated (6, 7, R, 9); a place for a cistern for 
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washing turnips (lO)* s bull-house (11), cattle-sheds (13), a gangway from the straw, 
room (13), straw-room (14), threshing-machine (15), clean corn room (16), unthresbed 
com (17), horse-track (18), loose box (19), chaff and hay room (20), stable for six 
horses (21), harness-room (22), another stable for ux horses (23), saddle-room (24). In 
the open area are, the horse court-yard (25), three fold-yards (26), the stable-court (27), 
two cisterns for tto fold-yard (28), four hogs’-courts, with feeding cisterns (29), and two 
tanks for hogwash (30). " On the east side of this desim is supposed to be a road, 

from which there is an entrance to a garden in the front m the house; and from this 
road a gate is also supposed to open into the nck-yard, which is at the back of the cattle- 
shed, and north end of the barn; through this, to the houses on the west side, pass the 
carts with turnips and other provender for the cattle.” 


< Chap. IV. 

Fences used in Agriculture. 

2960. Fences, next to implements, machinery, and suitable buildings, are in most 
situations “ indispensable to the profitable management of arable land. They are not 
only necessary to protect the crops from the live stock of the farm, but often contiibute, 
in no small degree, liy the shelter they adbrd, to augment and improve the produce 
itself. On all arable farms, on nhich cattle and sheep are pastured, the ease, security, 
and comfort, which good fences give, both to the ownei and the animals themselves, are 
too evident to require particular notice. And as tliere are few tracts so rich as to a^it 
of crops being carried off tlie land for a succession of years, without the intervention of 
green crops consumed where tliey grow, fences, of some description or other, can very 
rarely be dispensed with, even in the most fertile and highly improved districts.” Tlie 
same able author complains of the general mismanagement of this branch of husbandry, 
by which means fences not only often become comparatively useless, but even injurious 
by the space they occupy and the weeds they shelter. This, he says, “ is particularly 
tile case with thorn hedges, which are too often planted in soils where they can never, by 
any management, he expected to become a sufficient fence; and whicli, even when planted 
on suitable soils, are in many cases so much neglected when young, as ever afterwards 
to be a nuisance, instead of being an ornament^, permanent, and impenetrable barrier, 
which with proper training they might have formed in a few years.” {Sup. Encyc. 
Bnt. art. Agr.) Fences may be considered in regard to their emplaceiqent or situation, 
and their form or kind. 

SrrT. I. Situation or Emplacement of Fences. 

2961. The emplacement or disposUvm offences on a farm or an estate will depend on 
the purposes for which they are made. Li laying out on estate, their disposition will 
depend on the natural surface and situation of roads , water-courses; on the lands to be 
planted with trees; and on .i loriety of other considerations which will come under 
revKw in the succeeding pait of this work. The situation of fences on a farm depends 
on a great variety of circumstances, a-i the extent of the farm; its climate; whether 
pasture, arable, or mixed; on the inequalities of the surface; on the nature of the soil; 
on the supply of water; and on the course of husbandry to be followed. > 

2962. In detemiiiiiiig the subdivisions of an arable farm, the excellent author above 
quoted observes, whatever may be the kind of fence which it is thought advisable to 
adopt, we would recommend that particular attention be paid to the course of crops 
which the quality of the soil points out as the most advantageous; and tliat upon all 
forms, not below a medium siae, there should be twice the number of enclosures that 
there are divisions or breaks in the course. Thus, if a six years’ rotation be thought the 
most profitable, there should be twelve enclosures, two of which are always under the 
same crop. One very obvious advantage in this arrangement is, that it tends greatly to 
equalise labour, and, with a little attention, may contribute much to equalise tfie produce 
also. On large farms, where all the land under turnips and clover, for instance, is near 
the extremity of Uie grounds, or at a considerable distance from the buildings, supposed 
to be set down near the centre, it is clear that the labour of supplying the house and 
straw-yard stock with these crops, as well as the carriage of the manure to the field, is 
much greater than if the fields were so arranged as that the half of each of these crops 
diould be nearer the offices: but by means of two fields for each crop in the rotation, it 
is quite easy to connect together one field near the houses with another at a distance, and 
thus to have a supply i^t hand for the home stock, wliile the distant crops may ho 
consumed on the ground. The same equalisation of labour must be perceived in the 
cultiiration of the corn-fields, and in harvesting the crops. Tlie time lost in travelling to 
some of the fields, when working by tlie plough, is of itself a matter of some con^uence 
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on ^ge fiuins. But the advantages of this arrangement are not confined to the equal- 
is^on and econmnjr of labour; it ma^ also, in a great measure, render the annual produce 
uniform and equable, notwithstanding a considerable diversity in the quality of the soil. 
A field of an inferior soil may be connected with one that is naturally rich; and in the 
consumption of the green crops, as well as in the allowance of manure, the poor land 
may be gradually brought nearer, in the quantit/ and quality of its produce, to the rich, 
without any injury to the latter. Thus a field under turnips may be so fertile that it 
would be destructive to the succeeding corn crops to consume the whole or the greater 
part on die ground; while another may be naturally so poor, or so deficient in tenacity, 
as to make it inexpedient to spare any part for consumption elsewherjp. By connecting 
these two under the same crop, by carrying from tlie one what turnips are wantet^for the 
feeding-houses and straw-yards, and eating the whole crop of the other on the ground 
with sheep, the ensuing crop of corn will not be over-luxuriant in growth on the 
former, while the latter a ill seldom fail to yield abundantly. The same plan will also 
be advantageous in the case of other crops. Hay or green clover may be taken from 
the richer field, and the poorer one depastured ; and on the one wheat may succeed botli 
turnips and clover, while the more gentle crops of barley and oats are appropriated to the 
loss fertile field. These observations are particularly applicable to turnip soils, of .such 
a quality as not to require more than one year’s pasturage, and which are therefore 
cultivate with corn and green crops alternately; but tlie same principle may be extended 
to clay lands, and such as require to be depastured two or more years in succession. 

S963. Where hed^s are employed as fences, it is of importance that the ditches be 
drawn in such a direction as to serve the purposes of drains, and also that they may 
receive the water from the covered drains that may be required in the fields contiguous. 
According to the greater or less convenience of the line of the fence in this respect, the 
expense of draining may be considerably diminished or increased. 

Sect. II. Different Kinds of Fences. 

2964. Fences, in regard to hnd, may be arranged as live fences, dead fences, and 
mixed kinds; but there are four elementary species winch arc the foundation of all the 
others; the hedge, the ditch, the wall, and the paling. The hedge, when formed of the 
whitethorn or blackthorn, of the plum or crab, or of the holly, is the cheapest, most dura¬ 
ble, and the handsomest of all fences on a good deep soil: the ditch is the best on low, flat, 
wet lands requiring much drainage; the wall is the best for farming purposes in almost 
all cases whatever; and the paling, whether fixed or temporary (as of hurdles), is the 
most convenient as a nurse-fence to hedges for immediate or temporary use, and for 
fencing in parka and scenery wheie an air of lightness and freedom is a desirable object. 
From these simple or fundamental fences, a variety of compound ones may be formed. 
We shall consider them in the order of ditch or drain fences, hedge fences, compound 
hedge fences, paling fences, and wall fences. 

SoBsiCT. 1. Duch or Dram Fences. 

2965. Ditch fences, in theii simple and original state, were considered rather in the 
light of open drains than as fences. In a variety of instances, ditches are made for this 
purpose only, where tliere is no intention whatever to enclose the field. They are, how¬ 
ever, sometimes meant as a fence, but, in such cases, they are made very deep and wide ; 
and the earth taken out of them is sometimes fotmed into a bank, the height of which, 
when added to the depth of the diu:h, forms a tolerable barrier. In general, however, 
the ditch is of greatest value when used in conjunction with other fences. 

S966. The form of ditches is various some of them being of a uniform width both at top and bottom, 
others are wide above, and have a gradual slope downwards, a third kind have one side sloping and the 
other perpendicutar For whatever purpose the ditch is meant, the sloping form Is by much the beat, as 
It not only costs less money in the digging, but is at the same time much more durable, and baa a neater 
appearance Where open ditches are Indispensably necessary for the drainage of the Held, the sloidng 
ditch is preferab'e to every other, as the sides are not liable to tumble in, or be undermined or excavated 
by the current of water, when proi>erly exer uted The slope should be considerable : perhaps never less 
than three, nor more than six, times the width at top that it is at bottom. 

simple ditch, with a bank rf earth, consists merely of a ditch sloping gradually towards Uie 
bottom; the earth taken out of it being formed into a bank on one side, leaving a st arcement, or projecting 
space, of six or eight inches, on the side where the bank is formed, to nrevent the earth A:om tumbling In 
and tilling up the ditch 

2968 The bank if earth, with an upright faring of turves, and a slope behind, is a very common sort of 
fence, and in some situations extremely useful, in making folds, for instance, for the confinement of 
sheep or cattle It is also valuable on the sides of highwaja, tordefbndmg the aiijoining Rounds, and for 
laying oflT ^umps or belts of planting in the middle or corners of arable fields, for enclosing stack-yards, 
cotti^res, gardens, Ac '1 he ttont of the bank is made of a very stm slim vrith 
453 the turf pared oil ftom the surface of the sloping ditch, and the mound at tne back 

^ 1 with the earth taken out of it 

, ■ 11,111 jM 2969. The ha ha, or sunk fence, is calculated chiefly (hr fleldi that require no 
shelter, and wheie a uniform unbroken prospect la an object, as m the case in 
gar^ns and extensive lawns, but in all sttuations where shelter is wanted, the 
sunk fence ought to be avouied, unless a hedge Is planted upon the top of it 
Sometimes a medium between the sunk and raised fence {Jig. 4&S.) is adopted, 
which niitketboth«a durable and unobtrusive barrier. 


UpoK IV; 
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tued, uidM in ckset where It it 



uUe 40ch, utUk a bawee* (fig, 454), it not efteii rued, 
meant either to pient hedgei or treei on the tvmk betweea tbe dltchea. ContUei^ at a ftnce, either witii 
454 ^ without a hedge, it hai an advantage over the Angle ditch, aa the earth 

taken Out of the two ditchei, when pn^ly laid up, will form a bank of a 
eomewhat formidable appearance, which cattle wiU not very readily 
attempt to break over. For the purpoaea of open drainage it ia 
adaptM, eipecmhr by the sidn of highwaya, where the lands have a 
coniiderAile dcalvity towards the road; &e ditch next Uie field, by 
receiving the water on that aide, prevents it flrom overflowing and washing the road.—a circumstania 
which very flrequently happens in such situations; while the ditch on the side next the road, by receiving 
and carrying oa the moisture that falls upon it, and which would otherwise lodge tHbre and destroy it, 
keeps it constantly dry and in good repair. Where double ditches are made in the immediate vicinity ot 
high grounds, or on the sides of highways, care should be taken to prevent the water firom the iUrrows or 
aide drains firom running into the main ditch at right angles. Where this is neglected, much trouble and 
inconveniepce arise; as when the water comes from a height, during heavy rainx in a straight line into 

the ditchi ---*■-» * 1 —I— J t.. —j .—L. 

nati 

requisite 

their opening into the mam ditch. 

y.971. The double ditch and hedge is now general in many parts of Britain, especially upon what are 
termed cold lands; flrom an idea, that a single row of plants would not grow sutnciently strong or thick 

to form a proper fence. The advocates for uiis fence 
farther allege, that in addition to the two rows of plants 
forming a more sufficient fence, an opportunity is 
ailbrded of planting a row or rows of trees on the mid¬ 
dle of the bank. {flg. 455.) I'his fence is liable to 
many objections: the expense of forming the ditches, 
the hedge-plants made use of, and the ground occupieil 
thereby being double what Is Muisite in a Angle ditch 
and hedge. From twelve to eighteen or twenty fbet ia 
the least that is required for a double ditch and hedge; 
this space, in the circumference of a large field, Is so 
consiaerable, that upon a farm of 500 acres, divided into 
fifteen enclosures, the fences alone would occupy above 
forty acres. By throwing up a bank in the middle, the 
whole of the nourishment, not only of both hedges, but 
also of the row of trees, is confined solely to that space, 
which, from its being .nsulatcd by the ditches, and elevated so much above the common surlkre, not mly 
curtails the nourishment of the hedges and row of trees, but exposes them to all the injuries arising from 

drought, frost &e. The idea c' ' " ■ -■■=--- ’ **’"*’ ’* --- 

reason for such an unnecessary 
are properly adapted to the soil 

preferred to have two rows, the puiposc will be answered equally well with a single ditch, or even 
without a ditch at all. 



Subsect. 2. Hedge Fences. 

2972. Hedge fences arc of two kinds ; cither such as arc made up of dead materials, 

or such as arc formed of livmg plants of some sort or 
otlier. 

2973. Dead hedges (Jig. 456.) are fhade with the 
prunings of trees, or the tops of old thorn or other 
hedges that have been cut down; and are principally 
•intended for temporary purposes, such as the pro¬ 
tection of young hedges till tliey have acquired a suf¬ 
ficient degree of strengtli to render them fcncible 
witliout any other assistance. For this purpose the dead hedge is well adapted, and 
lasts so long as to enable the live fence to grow up and complete the enclosure. In 
many cases, however, dead hedges are had recourse to as tlie sole fenra, and where there 
is no intention of planting quicks, or any other hedge. From their very pemhable, 
nature, however, they are found to be exceedingly expensive; so much so, mdeed, that^ 
after the first or second year, they cannot be kept in repair at a less expense ^an 
a fifth to a tenth port of the value of the land, and sometimes more. When dead 
hedges are meant for the protection of young live fences, if the quick fence is j^wted 
upon the common surface, the dead hedge is made in a trench or ^furrow immediately' 
behind it, in such a way as to prevent the sheep or cattle grazing in the enclosed field 
from injuring it. Where the quick fence, however, is planted upon the side of a ditdit 
the dead hedge is for the most part made on the top of the mound formed by the eartb 
taken out of the ditch : these are called plain dead hedges, being made by cutting ^tne 
thorns or brush-wood, of which they consist, into certain lengths, and putting them into; 
the earth. We call them plain, in'oppositlon to otlier descriptions of dead hedges where 
more art is ured; such as the dead hedge with upright stakes wattled, and the common 
plaited hedge bound together at the top with willows. 

5974 A dead hedge is made in the/ollouilng manner “ A hedger and an aaaiitant are necessary forthif 
buslncu. The man cuts the stems of the thorns about three feet long, with the cutting.bill or axe, as thAr 
strength may require, and he lays one out piece above another, to form a bundle, taking care to add aome 
of the small twigi to each bundle to thicken their appearance; and be then compresses the whole with hit 
foot,.ao that the bundle may stick togetRer. He thus makes and prepares several bundles in readinasa. 
The bed^r takes bis spade, and, fixing on the part which the line of dead hedge is to occupy, be turns up 
a spadeftil of the earth, as whole as possible, as if be were dlg^ngapieoe of ground of the breadth efthO 
spade. After he bes laid this spedeftil of earth, so as a bundle of thorns may lean against it in an iboltning 
positton, the man hands him one of the bundles over the breasted hedge with a fork. The biitt-end of the 
bundle goes into the spade^ftirrow, and leant from him against the spadeftil which he has placed Thq ‘ 
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h«dgbr then lifts Another spadeful, and places it upon the root of the bundle, and prcssei. it firmly down 
with his foot, whkdt shpuld be fortified with a clog. He suits the inclination ot the dead fence to the 
quarter whence the heaviest winib prevail, as Is invariably done in choosing the position of the stake and 
nse. In this manner they proceed to form the whole line of dead hedge. As the fence proceeds^ithe 
hedger cuts all twigs that have a straggling appearance, with the bill, towards the fence, to give a neatness 
and finish to the work. This sort of dead hedge may be placed behind the thorns of a newly planted 
hedge, much nearer than a paling, as firom the breadth gf its top, and the sharpness of its spines, no beast 
can with impunity reach over it, to bite the twigs of the young hedge *’ {Quar. Jour, A^. toL L 

#k61&) 

997& In retpect to live keilget, they are made either entirely with one kind of plants, or a mixture of 
diflbrent kinds; and for that purpose almost every tree or shrub known In Britain is either wholly or in 
part employed. The success of every attempt made to rear good fences wiU be found ultimately to depend 
on the plants being suited to the sod and climate, the preparation oi the sod, the time and mode of plant¬ 
ing, the age of the plants, their size, the dressing or pruning of the tops and roots before planting, weed¬ 
ing, hoeing, pruning, and after management ^ 


2976. The proper choice of hedge plants is of the first importance. Many failures in 
this part of the business might be^enumerated; especially in the more elevated situations, 
where great labour and expense have been employed to raise hedges of hawthorn, which, 
after many years’ care and attention, were found totally unfit for such inclement regions. 
In such situations, experience has now sufficiently proved that good fences can be 
reared in a short time widi beech, birch, larch, and the Huntingdon willow . hedges of 
these kinds ought, therefore, to be the only ones used in hilly countries, Or upon cold 
wet soils; the first three upon the dry soils, and the last, with the addition of poplars, 
upon such as are wet or marshy. In tiie low country, however, and in the less elevated 
parts of the uplands, the whitctiiorn will be found the best upon all tlie di^, or mode¬ 
rately dry, parts of the soil; especially the difierent kinds of loamy, sandy, or gravelly 
lands, upon cold wet-bottomed soils, however, beech, crab, birch, poplar, willow, and 
alder, may be used witli advantage. The birch, poplar, alder, and Huntingdon willow, 
are peculiarly calculated for the coldest, wettest, and most marshy parts ; while beech, 
crab, &c. will be found to answer best ujion the stiif clays. Hazel, sweet-briar, moun¬ 
tain-ash, and indeed all the kinds of fon st-trccs that arc at present known to delight in 
dry soils, may also be successfully employed for making hedges in the low lands; but 
whichever of these is used, it should, if possible, be wiUiout mixture. It is seldom that 
any soil, however good', will be found equally favourable to the giowth of plants opposite 
in their natures; this urcumstonce alone will render their growth unequal, and of course 
make the fence faulty and defective. These defects in the fence, and inequalities in the 
growth of the plants, will increase with time, become every day more apparent, and be 
every day more sensibly felt; as the plants which have thus acquired the ascendancy 
will continue to keep it, and not only shade the weaker ones, and prevent tliem from 
enjoying the influence of the sun and air, but also deprive them of nourishment. Inde¬ 
pendently of "these considerations, there is another, it is observed, of equal, perhaps 
greater, moment, that requires to be mentioned ; allowing the soil to be equally favour, 
able to tlie growth of the whole plants of which the mixture consists, there are certain 
plants which are highly inimical to the growth of others, when planted in their 
immediate vicinity; ivy and honeysuckle, for instance, when mixed with thorns, or other 
plants in a hedge, never fail to destroy such of the hedge-plants as they fasten upon ; 
indeed moss, which is known to be one of tlie worst enemies to all hedges, is not more 
dangerous nor more certainly ruinous even the different kinds of sweet-briar, virgin’s 
’'bower, brambles, briony, cleavers, &c. have the same effect; and in the end never fail 
to produce a gap in that part of the hedge where they grow, by smothering the other 
plants. In general the common hawthorn (Oatae'gus Oxyaefintha) is the best British, 
and we might even say European, hedge plant. The black or sloe thorn (Priinus spi- 
nfisa) is perhaps next in excellence, as far as the strength and durability of tbe fence is 
concerned ; but unfortunately it throws up suckers in such abundance, as to encroach 
rapidly on the adjoining surface. The common hawthorn, like all plants raised from, 
seed, produce's innumerable varieties: some of these arc much more abundantly ftimished 
with prickles, and some grow much faster than others; and it might be desin^le to save 
the seeds of fast-growing prickly individuals in preference to those of such as arc less 
prickly or of slower growth. The smoothest, however, may be considered prickly enough 
for all ordinary purposes. Like all the ligneous plwts of the natural order to which it 
belongs (Roskeese), the thorn grows readily from cuttings of the roots. 

2977. The preparation if the soil for hedges is one of those points intimately connected 
with, and, ini^d, essential to their success. Except in a very few instances, however 
poor the soil may be, or however strong the cohesion of its parts, no attempt is made 
either to break that cohesion by tillage, or improve its quality by enriching or alterative 
tnimares: the young plants being for the most part laid upon the old surface, which has 

S faapa never been opened by tbe labour of man, and their roots covered wifh the earth 
en out of the ditch, consisting very often of the poorest and coldest clay, or of earths 
loaded with iron or other metallic impregnations. To those who have considered the 
natter with the smallest attention, the fate of such a hedge will not appear doubtful; 
the surface upon wliich tlie plants are laid will be so hard and impervious to the roots, as 
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to predude tbe possibility of their penetrating it; of course, their only chance of either 
extending themselves, or procuring nourishment, is by sprea^ng out between the surface 
the mound made by the earth token out of the ditch, or by striking up into the 
mound, where, though the soil will be sufficiently open to admit of this, the routs, in 
place of finding an establishment in a situation friendly to their growth, will very often 
be either starved or poisoned. * 

2978. With respect to the age at which hedge plants ought to be used, it is very commiHi, 
especially where young hedges are made with thorns, to plant them of one, two, or three 
years old, seldom exceeding this last age. Plants of tius description, when put into the 
earth at a proper season of the year, upon land well prepared, if they are afterwards 
carefullv kept clean, and the earth soft and loose, by regular weeding and digging, 
seldom ml to make good fences ; such young plants, however, are, it is observed, long 
in a state of infancy, and require great nursing and the most complete protection to 
bring them to perfection, and are liable to be either much hurt or totally destroyed by 
many accidents that would produce little or no eifcct upon older and stronger plants. 
Much time might be saved in the rearing of hedges, and the fences be much more perfect 
and useful, if older plants were employed for that purpose. Hiree years old is certainly 
the youngest that should be planted, and if tliey are even six or seven years old, so much 
the better the prevailing idea that plants of that age will not thrive if transplanted, is 
totally unfounded. Thoms of six or seven years old, in place of being no thicker than 
a common straw, will be at a medium more than an inch in circumference; we leave 
those who are judges to determine how far a plant of this last description will be 
superior to one of two years old, and how much sooner it will answer tbe purposes of a 
fence. 

2979 Tn respect to the size qf thorns or other htdge plants, it may be necessary to observe, that, when 
the plants arc once obtained, they should be separated into sorts, according to their size and apparent 
strength, picking out the largest drst, and so on downwards This will be attended with several very 
material advantages, which those who have made observations on the subject will very readily under, 
stand Plants of the same size and strength, when pi inted together, keep pace with each other, no one 
of them takes from the earth more than its own share of nourishment, ot course the growth of the whole 
Is regular and uniform, and the hedge, when an ived at a certain age, becomes a substantial efficient fence, 
of an equal height throughout, and free from gaps whereas, when no paini have been taken in assorting 
the plants, and they are planted promiscuously, great and small, strong anu weak, the consequence is, that 
the strongest plants very soon outgrow such as are weaker, and nut only overtop them, but also deprive 
them of that nourishment which they so much require, as the hedge advances in age, the evil becomes 
greater, innumerable gaps appearing throughout the whole line of the fence, and small stunted plants 
interspersed with others rem.iikablc for their strength and luxuriance 

This assorting hedge plants has a farther advantage, namely, that of putting it in tbe power of 
the person who plants the hedge to put down tho large, strong, health v plants upon the poorest part of the 
line of the fenre, and to set such as arc smaller and weaker upon the rirhor and more fertile parts. He 
has it also in his power, by a mewe carcAil preparation ut the soil, and bestowing a greater proportion of 
manure upon the spaces where tlic small plants are set, to give them that nourishmdht and assistance 
which they require, and which would very soon enable them to form a fence equal to the part occupied 
by the strongest plants 

2981. In regard to the dtei^jiig and pruning of hedge plants before they are put mto 
the earth, there is perhaps no part of the system of managing them, or forest trees, more 
huitful and defective than that now pursued in the common nurseries. It is a very 
common practice with nurserymen, m tlie spiing, when they wish to clear tlicir ground 
for other purposes, to take up great quantities of thorns and other hedge plants, and 
after pruning tlic tops, and cutting oft nearly the whole of tlic roots, to tie tliem up in 
bundles, and lay tliese bundles in heaps till they arc called for. In this mutilated stqte 
they often remain for many weeks, witli the mangled roots nfiked and unprotected, 
exposed to every inclemency of the weather, before they are sold. In place of this 
treatment, the defects of which are so obvious, and the consequences resulting from it so 
hurtful, no hedge plants should be lifted out of the nursery-ground till the day, or at 
most a few days, before that on which tlicy are to be replanted j and in place of the severe 
pruning and Messing already mentioned, every loot, even to the smallest fibre, should be 
carefully preserved, and the use of the knife confined entirely to the necessary curtailing 
of the tops. Where this care is taken, and the plants are put into the ground at a pro¬ 
per season, they will sufier no kind of check, and when the spring arrives will grow 
luxuriantly and with vigour. 

2982, In the after-management of the hedge, complete weeding, loosening, and laying 
new earth to the roots, for tlte first three or four years, arc indispensable requisites: for what¬ 
ever pains may have been previously taken in dunging and summer-following the soil, 
unless it be properly attended to and kept clean afbnwards, this dunging and summer- 
fallow, in place of being useful, will prove hurtful to the fence; as manure and 
tillage, by enriching and opening the Mil, will encourage and promote the growth 
of weeds; which, under such peculiarly fortunate circumstances, will become so luxuriant 
as rither to destroy the hed^, or materially iigure its growth, unless they be krat down 
by frequent and con^lete cleanings. In loosening the earth about the roots of hedges, 
whether old or young, it will be of advantage, if there is soil enough to lay iq) a few 
inches of it to the roots; this fVequently done, encourages them to push out branches near 
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the bottom, which prevent tliem from growing thin and open,—a fault to which, if due 
pains are not tdcen, almost all hedges are liable. 

S983. On the pruning and afler-management of hedges will depend a very Cunsidertdiie 
part of their beauty and future value. There is, perhaps, no part of the subject upou 
wliich a greater contrariety of opinion at present prevails, than the age at which the prun« 
ing of h^ges ought to commence, the manner ht that pruning, or the season of the year 
at which it may be given with the greatest possible advantage and the least risk , the prac¬ 
tice with some is, to prune, from the first year, not only the lateral branches, but the tops 
also; they give as a reason, that cutting off the extremities of the shoots contributes to the 
thickening of the hedge, by making them push out a great number of new ones. The 
fallacy of this argument, and the mischief with which the practice is attended, we shall 
afterwards have occasion to notice. As to the manner of pruning, and tlie form of the 
hedge, these seem, with many, to be matters of indifference ; no attention being paid to 
dressing them in such a way as to have them brood at bottom, and tapering gradually 
towards the top. many of them being of one width from top to bottom, and not a few 
much heavier and broker above than they arc below, it is obvious that such hedges can 
neither look well nor be useful. 

S9!)4i The season at which they are trimmed is In mony instances an improper one, for, in place of 
choosing the tune when the plants arc least in danger of suflVring Aon' sn vSUsion ot the.r juices, 
which 18 either at a late peri^ in the autumn, very early iti the spring, ut about midsummer, the 
pruning is given late in the spring season, when the sap is flowing the check and injury they must 
receive from having the whole of their extremities cut off at this period may easily be '’onceired. In 
sneaking of the treatment of hedge plants before they arc put into tlie ground, notice has bei*i taken of 
the necessity of preserving the roots as much as possible, and at the same time shortening the tops: tbo 
latter operation has two good cHcctSi by curtailing the tup and brant lies, the roots have less to nourish ; 
and by leaving only two or three inches of the top above ground, in place of growing up with a single 
stem, it sends out two or three, and as these strike out from the plant so near the earth, each of 
them has the same effect, and strengthens the hedge as much as the original stem would have 
done by itself, with this addition, that, m place of one prop or support, the hedge will have three 
or four 

SSSS jifter this first pruning, however, no hedge should bo touched, or at least very gently, for 
some yeais: from inattention to this cirtumstanie, md from the iiijudiuous apphiation of the knife 
or shears at an early period, many young hedges are rendered useless, which, under difTercnt treat¬ 
ment would have made excellent fences, with half the trouble rcquireil to destroy them. 'I'he practice 
ot cutting over the tops yearly, which is done with a vitw to render the hedge thicker and more 
perfect, is one ut those mistakes wtiuli we would natuially have suptnised conimun sense and observ¬ 
ation would have sooner loireited, the effect produced being, in almost evciv instance, the very 
reverse of what was intended Shortening the inaiii ^tcIn of a thorn or any other plant makes it 
throw out a number of small stems imnicdiatcli at the plaic where it has been cut, and it this 
operation is repeated once or twice a year, every one ot these is again subdivided, as It were, by sending 
out more branches thus in a course of years, during which the hedge makes very small progress 
upwards, if it be examined, instead of being luunil to consist of strong vigorous plants, with a good 
mam trunk, each reaching fiom top to bottom of the hedge, and a sufficient number of lateral branches 
throughout the whole k ngth of it, it a ill bo lotind, by such repeated cuttings, in the same stunted 
situation as certan young trees and shrubs that .ire freciuently cropped by sheep nr cattle From the 
repeated crops ot young shoots which the tops scud out alter every clipping, and the great quantity of 
nourishraeiit necessary to support such additional numbers, the lateral shoots at the bottom, upon the 
strength and number of which the value of the hedge in a great measure depends, are stinted in their 
growth, and soon die, the hedge, ot course, becomes open and naked at the bottom, and consequently 
useless as a fence * 

298C. From the Jtrst year if p/anttng, ItU the hedge has mesi to the hetgkth of jive or m 
feel, the main stems ought to be left untouched, and the pruning confined solely to the side 
branches, leaving those next the root pretty long, and gradually tapering towards the 
tpp: tins pruning of the side branches will make them send out many new shoots 
from their extremities, which, by repeated trimmings, will become so thick as to fill 
up every interstice from top to bottom of the hedge; while the main stems, by being 
left imtouched, continue their growth upward, till they arrive at the necessary height, 
when they may have their extremities cut off with perfect safety. When a hedge 
has attained the wished-for height, all tliat is requisite afterwards Is cutting the sides 
regular with a hedge-bill, preserving it pretty broad at bottom, and drawing it gradu¬ 
ally to a point at top; this form of a hedge is pleasant to the eye, is w'cll calculated 
to stand the weather, and becomes every year stronger and thicker. A hedge of this 
sort in full leaf has the appearance of a solid wall; and, when viewed after the 
leases arc shed, presents to tlie eye a set of massy growing piles, so strong and 
formidable as to bid defiance to any attempts that may be made to break through 
them. 

2987. In the management if old hedges, the above directions and observations ap¬ 
ply, witli strict propriety, only to such as have been regularly attended to from the 
time of their being plantc'd; as there are, however, innumerable hedges in the king¬ 
dom, which, by being neglected, have grown up to a great height, have become open 
and naked below, and bushy and unmanageable at top, it is of consequence to point 
out the means of reducing such hedges to a moderate scale, and rendraing them use¬ 
ful. , This purpose can only be effected hy cutting them down, and procuring from 
tiiCBr Mtumps a growth of new shoots, which, with proper management, will soon make 
<1 aeifbct fence. If the fields enclosed by such hedges are alternately in pasture an<l 
tillage, the period most proper for cutting them down is when the fidd is to be 
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ploui^hedi Under a com.«rop, idie confiaement a£ the stock is no longer an t^jeet; 
and by the time the field is again brought under pasture, the hedg^ if pn^Mkrly 
treated, will have acquired strength enough to become a good fence. Ihis operation 
i^performed in several ways. 


SSS6_In tkefint nutlu^ q^ft^nvr over old hedgei, plants are cat over about a^^arJ above the nirftce 


(Jig 4fi7.), and the hedge is left m that statt without any other pains he^^ 


457 


:en with It; ^ it has 

originally been good, and the plants thiik enough at bottosi, this 
kind or cutting will answer the purpose perfectly well, and m a (bw 
years the hedge will, with proper dressing, become both a neat and a 
usotul fence But in this mode, when there has been a deflciency of 
plants, and the hedge is cut over in the manner aboie mentioned, 
innumerable gaps wilt appear, which, without some art, it will be 
impossible to hlf up It nas ulsi this farther disadvantage, that If 
e tner horses or cattle attempt to leap into, or out of, the enclosure, 
the sharp points of the stakes are ipt to run into their bellies, this 
accordingly often happens, and many valuable horses and cattle are 
killed or greatly injured by such means 
2DS9 A prefereAle mode qf euftmg itmun oltt hed^ 's m, to cut a fourth part of the plants over, to the 

height which the fence is intended to be 
made, another fourth about six inches 
high, and to bend down and warp the 
n inamder with the upright sterna (Jig 
4S8} Ihismcthodveryedectually cures 
(he gaps and openness below, and with 
slight attention soon makes a good 
icnie 

MO A third wtiti ofcuttine ovit oldhcdgis is th it ol cutting tliem close by the surface ■ this practice, 




as the young shoots sent out llrom the stumps, by being so near the ground, will iii some measure remedy 
the deiku occasioned by the want ol original planU, whereas, when the old plants are cut at the distance 
of about a yard or tour feet above the surUce, the young shoots produced by tlie cutting will be so high, 
as to leave the hedge ojien at the bottom 

2091 The iait method qf cutting down old hedges, and which is yet but very little practised, is first to 
cut them down even with the surface, and afterwarrls to cover the stumps completely over, with the earth 
taken out ol the ditch, or fiom the road-side When this is laretully done, it is asserted that every single 
stump sends out a great number of young vigorous shoots, each ot which, by branching out ftnm below 
the surlaco, sends out roots, and acquires an establishment for itself, by this means the bottom ol the 
hedge becomes so thick, that ticithcr sheep, cattle, nor indeed any animal, can break thiough it 


2992. In whichever of these ways the hedge is evt down, the directions formerly given 
for the management of yowig hedges should be stnctly attended to. As soon as the 
young shoots have made some progress, the side branches should be trimmed, and the 
hedge put into a proper shape, preserving it broad and full at bottom, and tapering 
gradually towaids the top. The same caution is also to be observed with regard to the 
upright shoots, none of which should be shortened till the hedge has attained the wished- 
for height. It IS surprising wluit close beautiful fences are raised in this way in a few 
years, ti-om the stumps of some overgrown useless licdges; which, at tlie same time 
witli their being naked below, and of course faulty as fences, occupied four times the 
space they ought to have done, to the great loss both of the proprietor and farmer. 

2993. Ftllmg vp gaps tn hulget. WJien ifoung hedges aic planted, if the plants made 
use of are of a nature smted to the sod, tlie hedge may be kept free from gaps witli veiy 
bttle trouble; for that purpose it is, however, necessary, about the end of the first 
autumn after the hedge lias been planted, to examine it taiefully throughout its whole 
extent, take out such plants as are either in a decaying sickly state or those that are 
actually dead, and fill up the spaces they occupied witli the strongest and most vigorous 
ones that can be found . where this care is taken for tlie first two or three years, there 
will be no defects in tlic hedge, which will be uniformly thick and strong throughout, 
Thus far of young hedges ; but w hen old hedges arc meant to be cut down, that have 
many gaps or open spaces in them, so wide as to prevent tlie possibihty of the young 
shoots filhng them up, some expedient must be had recourse to, in order to render the 
fence complete. This purpose may be answered in dlfi'erent ways; the easiest and 
indeed the most common method is, for the hedger, when he comes to a place where any 
of the plants are wanting, to take one of the strongest plants next to it, and after giving 
it a gentle stroke with tlie hedge*bill, to bend it across the opening, and entwine it with 
the donis on tlie opposite side , indeed, as has been already stated, some have a custom 
of cutting down only a fouith part of the stems, and waiqiing tlie remainder with thes^ 
which appear like st^cs driven into the earth. Where the hedge is shortened to within 
three or four feet of the ground, both of these methods answer pretty well, and the 
openings, which would otherwise have been left, arc in some degree filled up; but when 
the old hedge u cut close to the earth, other methods of supplying the defects become 
necessary. One very simple, and at the same time very eiTectual mode is, first to dig the 
ground pretty deep with a spade, &nd afterwards to take two of the strongest plants pur> 
posely left; uncut, one from each side of the opening, and removing the earth from their 
roots so as to loosen them and admit of their being bent down, to lay them close to the earth 
in the opening; they should then be fastened down with wooden hooks or pins, and 
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WtUttly coveird throughout the whole of their length with earth. Where this is pro« 
peil]r executed, the plants so laid down send up a great number of young shoots, which 
Tttry soon fill up the vacancy: where it is practised upon a hedge that is cut over close 
by the surface, no other care is requisite; but when it is done with hedges that ore cut 
at three or four feet above it, there will be a necessity for placing a temporary paling in 
h) protect the young shoots from injury till they acquire a sufficient degree of 
strength. In cases of emergency the stronger roots of thorns and crabs will, if their 
extremitiut are brought up to the surface and then eut over an inch above it, throw up 
vigorous shoots and fill up gaps. 

2994. To mend the defecU tf an old hedge with success, two things are absolutely 
hecessaty: the first is, tliat the whole of the roots of the old plants, which extend them¬ 
selves into the opening, be entirely cut off; tfie next, that the hedge shall be cut down 
close to the earth, for at least a yard or more on each side of it. By cutting away tlic 
roots which extend themselves into the opening, the young plants are prevented from 
being robbed of their nourishment; and cutting down the old ones, for a little distance 
on each side, keeps them from being shaded, and allows them to enjoy the full benefit of 
the light and air. cutting down so much of tlie old hedge, no doubt, renders die opening 
larger, and of course requires more paling to supply die defect; but this extra expense 
will be more dian compensated by die success with which it will be attended. In many 
instances, these vacancies are filled up with dead wood; indeed it is a common practice, 
after a hedge is dressed, to cram the greatest part of the prunings into these spaces, and 
under the bottom of the hedge, where it is any way open or naked. The u'*«t perverse 
imagination could hardly suppose any tiling more absurd; for, if it is the wish of die 
owner that tlie plants on each side should send out new branches to fill up the openings, 
the purpose is completely defeated by cramming them full of dead brush-wood, which not 
only excludes light and air, and prevents the extension of the branches, but^ from the 
violence and injury that is committed in thrusting in dead tliorns, die plants are often 
materially hurt; and when this brush-wood decays, the opening, in place of being 
diminished, is considerably enlarged. the mischief is the same where they arc thrust 
under the hedge, — a practice which, when continued, never tails to render it naked at 
bottom. The use of stones for mending hedges is equally absurd and pernicious. 

2995. In every operation of this hnd, where old hedges are either cut over or bent 
down, the ground on each side, as soon as circumstances will admit of it, should be 
completely dug, cleared of weeds, and the earth laid up to the roots of the plants. It 
is surprising what miincrous and luxuriant shoots the stumps send out, when managed 
in this way . while, on the coatrary, when these necessary operations are neglected, fewer 
shoots proceed from the old tiunks; and, of these few, a considerable proportion are 
choked and destroyed by the weeds and other rubbish in the bottom of the hedge. 


SoBSECT. 3. Compound Hedge Fences, 


2996. The nngle hedge and dUch, with or wtihovt pabngt differs a little in different situ¬ 
ations : the ditch varies in depth ami width ; the thorns are for the most part placed upon 
the ciHnmon surface, upon what is termed a scarcement, or projection of six or seven 
inches, on which they lean, and whicn serves as a kind of bed when they are cleaned, 
ana prevents the earth from the part of the bank above from sliding down into the ditch. 
Some object to this scarcement, alleging tliat it increases tiic difficulty of cleaning the 
hedge, and increases the growth of weeds; both of which statements are correct: but to 
counterbalance them, it is alleged, and with truth as far as we have been able to observe, 
that the scarcement mode retains tlie soil better about the roots of the plants. It is a 
practice in some ports of Norfolk, in planting hedges in this way, to coat tiie face of the 
bonk and the projection witii loamy eartii from the bottom of the ditch made into puddle. 
This acts for a year or two like a coat of plaster, and prevents the seeds of weeds, which 
may be in the soil under it, from germinating. It also retains moisture; but the 
difficulty is to meet with a clay or loam that, wlien puddled and thus ajmlied, will not 
crack with the summer's drought and winter’s frost. Some have applied common lime 
plaster for the same purpose; others road stuff; and some plant in the face of a wall of 
■tones, or bricks, or between tiles. 

2997. Stephenis mode of forming and planting tlie single hedge and ditch differs some¬ 
what from the general practice; it is given at length in the QuarteHy Journal of 
digwdture; and as it is most valuable from the minutio; of its detaBs, and their suitable 
MM to all countries where thorn hedges arc grown, we shall here transcribe its 
jKuporiant features. 


s 4KR Impfemeats. " Let three poles, made of dry fir to prevent their warping, be provided, of about 
Ml tticb ana a half in diameter, and (Vom eight to ten feet in length Let one end of them be shod with 
and let them be^nted at top with white and scatlet colours, at them cMouts are best dit. 
MMlAliated by their brlghtneu and contrast In a dull day. Three poles will sefve to ran any fine straight 
a level piece of ground; but as irregularities in the ground will often ocour, it will be necessary, m 
' to shrittoant them, to nave two or three poles more A strong nail of iron at one' end ot a stout 
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line at least seventf yards long, and a strong Iron pin at the other end of It, will be necessary A rule of 
wood SIX feet long,divided into feet and inches, to measure the breadth of the ditch: and a piece of wood 
tastened at right angles to one end of it, to serve, when measuring the breadth of the ditch, to mark It off 
square from the line A plane-table, by which to set oS the lines of hedges parallel to each other, where 
that 18 required; and an iron measunng.chain, with winch to mark equal lengths on the parallel lines 
across the fields by which tlie parallelism of the lines ot hetige is determined, and to measure the whole 
work when executed, will be found very useful A tew painted pins of womi, with hooked heads, to direct 
the line of the hedge in a curve, must also be ilrovidcd. Three men equally matched carry on the work 

to most advantage; and each must be provided with a spade, a band 
pick to pick tlie sides, and a ditcher's shovel (Jfg 459 ), to shovel the 
'bottom of the ditch, and beat the face of the hedge-bank) a fboU 
pick (/fg SfiO}, to raise the boulder stones that may appear In the sub. 
soil, will complete the whole implements necessary lor the work. The 
shovel IS one toot broad and one 0 *- lung, tapering to a point, widi a 
shall tsventy-eight inches long I <ic foot.pick stands three feCt nine 
ini^es high The tiainp (fig 4W a), which is movable, and can be 
placed to suit the foot of the workm in, is placed about sixteen incbke 
from the point, which tapers, and is ini lined forward The iron Is three 
fourths ot an inch at the e}e through which the handle passes, and is 
an inch and a qua ter at the tramp where it is stoutest and thickest. 
'1 he plane-table is useful for squaring the land, when it is to be ndged 
up 1 he poles are alw as s used for marking oH the breadth of the ridges, 
and the hue and chain will be of service in marking off and measuring 
drains 

ifliq'l Plants The plant that is universally used for thorn-hedges is 
the whitethorn, hawthorn, or may thorn (Crafie'gus Oxyac/imba). 
Thorns ought never to be planted in a hedge, till they have been transplanted at least two years from the 
seed-bed, when they will nave generally acquired a girth of one inch, and about fifteen inches of length, 
the stem from root to blanch Itcing about six inches As thorns are always planted too thick in nursery 
lieds, in order to save room and draw them ii|i quicker, 1 would aihisc their being gut from the nursery at 
that age, the year before they are intended to be plants as a fence, and planted out in lines of am]>Ie space 
111 any garden or spare piece of ground where the soil is deep and free By this process the stems will 
acquire a cleaner bark and greater strength, and the roots will be covered with an additional number of 
fibres, the constant cllcct ot transplanting being to cause the production of numerous short fibrous roots, 
'Ihe fre^om and celeiity with which the pi ints will grow after this prciMratory process, will .imply repay 
the additional trouble and expense But whether thi j be kept another year in the ground before they are 
plantcil or not, they should be immediately loosened out oi the bundles ol 21 ) 0 , in which they are sent from 
the nursery, and laid out in rows on tlie earth, in a convenient dry palt ol the field, and the earth well 
heaped about them to prevent the fibres being injured by the frost 
SoOO Pieparatiun of lltc et ound It were unrcasoiidble to supiiose that hedges will grow luxuriantly, 
and soon become ieiucs, if the ground on which they are to grow bo not previously preiiared for their 
reception If they are to be planted on land that his been under the usual rotation of crojiping on the 
farm, no further preparation is necessary as to tallowing and < leaning it If the line of hedge runs along 
or parallel to the ridges, the best period to commence planting in the rotation, is when the Tea.ground it 
to lie broken up tor oats, as lea-ground makes the firmest licdge.bank, and no protecting ftiitc will be 
required on that side till the field is again laid down to grass But should the line of hedge run across 
the ridges, at whatever angle to them, the furrows w ill have to be made up to the level of the crown ofthe 
ridges, and the unequal sin inking ot the earth in them will cause the beautifully continued line of hedge 
to be unequally deprissed at the furrows, and much trouble, and, of course, expense, will lie thereby in¬ 
curred, in making drains to let off the witcr in cai h furrow through the hcdge.bank, should the ground 
slope to the back of it In such circumstinccs, I woubl advise the delay ol planting at that time, and to 
wait till the land is fallowed anti kiul down again to grass, when the spare tor the line of hedge can be 
raised up longitudinally to the breadth require el, theground on each side, ol tins hcdge-ridge then forming 
the licael.ridgcs of tlieir respective fields Ihc delay thus advised on this lurticular line ot hedge, need 
not c,au6C any delay in the period of feneiiig the whole tarra, for a line in another field, which is to be 
broken up fioin lee, and along Ihe line of which the hedge is to be run, may be taken in the mean tune, as 
It 18 cert Hilly not essential to the well-being ol the hedges, that the fencing of a faim be begun on one side 
of it, and carried suecessivcly through every adjoining held It is much better to fence a farm by fleklt 
which lie ready toi the work, taken promiscuously, than to run the risk of crossing furrows with a hedge, 
bank, winch, from the iiiture of ndges, will inevitably intercept surface-water, the injurious effects of 
which will soon appear upon the growth of the young hedge, in the shape ot mildew and fog Should an 
old turf.wall, or tlie site ot one, cross a line of hedge, every partii le ol the old turt must be removed, and 
fresh earth from the ficlil.or clscwlieie, brought in its place, for no kind of tre.itment will render, fora 
great length of tune, the soil ot an old turf-wall congenial to the growth of thorn plants Indeed, so in. 
pressed am I with the truth ot this opinion, from sheer experience, that, should the line of hedge coincide 
with the line ot an old tuit-wall, I would advise that the line of hedge be bent so much as to avoid It, or, 
what 18 better, and better looking, that the whole line of hedge be put so much in advance or arrear of 
the originally intended line, as to avoid the turf-wall altogether. Whether the stenbty ofthe soil from 
old turf.walls arises from its excessive dryness and pulverisation, I do not know, b'-t such soil Is no 
sooner manured or limed, than the moles immediately commence their 0 |)cration 8 , and turn the whole Of 
It Inside out It is known that manure will not combine Intimately with soil in such a state, and perhaps 
its confined heat in the dusty soil may encourage the hatching ol the larva: of insects, in quest of whicn, 
as food, the moles, —“that mining race,” as Cowper calls them,— set so earnestly to work. 

3001. Division qfthf hneqf hedge lanes ot hedge passing through cultivated land, in a north and south 
direction, should run in straight lines, and parallel to each other, by which means all short ndges unequal in 
length, and the ploughing ot winch consumes much time, will be avoided in every field of the farm, except 
those which are at its extreme end, and lines of hedge, which are drawn 
*■ coat and west, on the crest ui undulating ground, on which situations hedges 

foi m the most effective shelter, should also run straight: and, where these 
two lines inteisect each other, and where, ot course, the corners of four fields 
will meet, a space should be rounded off, and planted for ornament and 
additional shelter, at little sacrifice of ground, (fig 461) Some may 
object to the lormality ot such things, but they look well, and, as a shelter, 
they arc invaluable in exposed situations, where only they should be mode. 
Formality, however, can never he out ot keeping any where, in so artificial 
a thing as a e ultivated farm l-iiies ot hedges which he id an cast and west 
direction need not necessarily be made straight or parallel to one another, at 
least the sme strong reason, to save time in work, docs not apply to them, 
as to those which are parallel to the ndges, which are invariably made to ntn 
north and south, for reasons well known to farmers. Indeed, In case of k 
hollow piece ot' ground, parallelism in fencing is impracticable, aa the hed^ 

... ... ,. ditch must follow tlie “devious course” of the hollowed line of decUvjfty. 

Should a hedge be desired to fence round a rough, moory, or rocky part in a field, or along the edge of 
B moor or plantation, let it be planted on the cultivated ground only, the yielding up of the good 
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pcrc of nounil will be soon repaid in value, by the quick growth of the hedge into a fence and shelter 
On the other hand, if it be nccea«ary to run a line of hedge through a moor, or waste piece ot ground, let 
the ground be, in the first place, pitted in the line of hedge, and it it is discovered that the sward grows 
upon a loamy soil, of whatever tenacity, to the depth of a spit of the spvdt, thorns may safely be planted 
upon It, with a prospect of their becoming a fence bhoulcl the soil be very thin and ferruginous, but the 


expense of the trenching' and dung If the dung be not sufiiciently rotted by the potato crop, owing to 
the state of the weather, rather take a crop of oats after it, than run the risk of planting the thorns among 
undcconmosed manure 

9002 Plonitng tht hedge If a line of tence is to be straight, let the poles be in as straight a line as 
possible firom one end ot the line to the other Should the ground be quite phun, this i an be done 
with great accuracy, but, should an elciation or a hollow, however $m ill it maybe, intervene, great care 
IS necessary to preserve the straightness of the line, as, without it, the fence may be made to advance 
upon the true line in the hollow, and recede trom it on the elevitiotl I here is an instrument used by 
surveyors, whieh guides them in these difficulties, but wicbout it, poles thickly set will perfectly well 
preserve the proper direction In case any evil disposed persona should sbitt the poles during the night, it is 
a good precautionary measure to drive stout short pins into the ground at the side ol the poles, to scrv c 
as marks. Having set the (loles s i as to please the (ye, take then the reel and cord, and, fastening 
Its pm himly into the ground at that on.l ot the line of teiiie whore you wish to begin, run out the 
cord to Its lull length, except a small pitie, which shouM be twist..d round the shank of the reel 
lie sure you guide the cord exactly along the bottoms ot the poles, and, should any obstacle be in the 
way of it, sucli as twigs, tufts ot grass, stems ot plants, sti lies, Ac remove it with the spade, then draw 
the cord with considerable force till it has stretched out as f ir is it tan, and then fasten the reel firmly into 
the ground As the least obstruetioii e>ii the ground will cause the curd to deviate trom the right line, 
lift It up about three feet high in the middle, keeping it close by the sides of e poles, and let it fall down 
suddenly to the ground, when, it is probable, it may lie as straight as praeticable I’larc a rather heavy 
stone here anil there upon the cord to prevent it e h ingmg its position, and then t ike a i,pade, and rut, or, 
as It IS technically said, “ rrel, ’ tlie line of hedge bed behind the coid, with your lace tow 't the ditch, 
taking care not to cut the eord with the sp idc I akr then the rule, and, with its cross-head, o t oft the 
breadth ot the ditch at right angles from the rutted line lour and t halt leet, first at both ends, inci then 
here and there, and mark the inte rmediate pi itev with pins, which will serve to check any rem irkable 
deviation at either end, and stretch thccord ilong this line in the same manner as on the other,and rut it 
also with your face to the diteh Uemove any nitcrineetiate poles along the lines in question, and the 
ditch is thus marked out ready tor the funning of the tliorn hod When iboiit to form tiie bM for the 
Uiorns, that end of the line must be chosen lor eommeneiiig the work wliii h best suits the hand of the 
workman 1 he rule is that with whichever txt he tr imps, or with whichever hand he grasps the shank ot 
the spide, It is that which is farthest from the thorn be I It he tramps with the left loot, nis right hand 
will hold the eye of the spade, and will ofiuurse be next the hedge, and nice veisa 11 use now a sod 
along the marked line of the thorns, five or six inehcs thii k, and broader than the spade, and lay it over 
on Its liack, grass to grass, along the edge ot the marked line, beat it dow n with the back of the spaiic, 
pare its nearest edge, as it it were a enntinu itioii ot the inclination ol the side of the ditch, and beat it 
also, and smooth it, then pare away the uppei 1 lee ol tile inverted sol, keeping its edge next you 
(which should be cut sharp with the spade 1 the highest and sloping the back of the so 1 down towards the 
hack of the hedge 1‘iace another similar sixl quite close to the end ol that now plated, use it in the 
same manner, and continue so with the rest, going baekw inls so as to see your finished work before you, 
and taking care to connect all the sods together as neatly as it they were only one tV hilc the principal 
labourei, or hedger, as we shall call him is duing this put of the work the other two should be stripping 
the sods from the surface of the whole ditch, an I throwing them immcdiitelybehind the inverted sod, or 
thorn bed, as it is called Ihc sod first ruse I and inverted, and which is meant tor the bed ot the 

thorns, should be tiken up as entire as possible, but the more 
eximinmuted the others aie, the better for vegetation I Ins con 
, duets us to the end rl the first part ot the work, a vertical 
section of which {Jig 4(2) represents the surtieeot the ditch with 
the sod removed fn), the sod m its new position inverted (6), anel 
the turfy mould thrown otT the surf ice of the ditch (p) 

3003 Preparing of tht thorns to plant llie thorn j lants {fig kvl ), as they arc taken out of the layer, 

with their top and root and fibres on, must be prepared tor planting by 
cutting oflf the tops (fig VA) I o acenniplish this, take the plant, 
and, grasping it firmly in the left hand, iniined ately above the root, cut 
- the stem through above your hand with a sharji kniti giving the cut an 
^inclination upvvaids, tow ints the top of the pi int, and the cut thus made 
will be about five inches from tlic root I ut ewav the long pirt ot the 
tap root, and any of the iliseised or injured parts ot the roots and fibres. 
Bury or L urn the tops which are cut oil, as they arc very troublesome lU 
sheep s wool, but if tlicy are not eomiiletely covered up with larth, they 
■ will vegetate fake great c irt in a trosty d iv to cover up the prepared 
roots in earth, as frosted roots will nut vegetate In such a day, take 
but a tew at a time out of tlic layer, ind as soon as these are cut ready 
for planting, relay them immediately in the earth In ftosty weather, avoid planting in the 
afternoon, as you will probibly not have time to cover the plants with a sufficient quantity 
ot earth on the thorn bed, to resist the effects ot frost Indeed, In such weather, when the 
ground is becoming hard, leav e off the work altogether, not only on account of the unfitness of the earth 
for work under such circumsiaiiccs, but of the ehilbness of the frosted e irth probably injuring the fibres 
On the other hand, in dry weather in sunng, when the hexlgc is to be planted on dry land, put the roots 
of the prepared plants in a puddle of earth an t water, in a shady jilace, for some hours before laying them 
on the thorn-b«l, and their vegetative powers will be much accelerated All the men assist at the pre- 
mrlng of the plants, as It is rather a cold and tedious work When the plants are quite ready, lay them 
firmly, by giving them a squeeze on the thorn bed, tlie stem ii lining upwards, and proje>etiiig about a 
quarter of an inch at farthest beyond the fice of the bed, and the root lying toward the heap of mould 
behind, and place them from one mother, at a distance varying trom four to eight inches, the former 
distance being adapted to weak I ind, and the latter to a sod in good heart While the two men are lay. 
mg the plants, let the hedger, with his spade, shovel up, from the surface of the ditch next the thorn bed, 
all the fine mould earth which had been left after the ciit h had been divested of its turf, and inverting 
his spade dexterously, place this i arth on the bed above the stems of the plants, which will then be kept 
firmly m thdr places I he two men having accomplished 1 tying the thorns, which should never exceed 
by cme span a distance which all the men can have brae to cover with eartli thickly before the usual 
time of quitting work, let them take their spades, and dig and shovel up ad the black mould which remains 
in the nitcb, and throw it upon the roots and stems, till a sort of level bank of earth is formed over the 
laid plantA As the hedger will have fiiiUhcd his part of the work first, and while the other two are 
employed at clearing the diteh of the mould earth, let him step upon this bank of earth with his face to 
the diteh, and compress it firmly and equally with his feet, as far as the plants extend By the tune this 
proceH iM finished, all the mould will have been taken off the ditch When this quanbty of earth is laid 
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upon th« thorn*, they are in lafety from the fro*t hut it is not safe at any time in frosty weather to leare 
them, for even one night, with its* earth, for the plants may not only be frosted In that time, but tho 
earth may be put in such a state by the frost as to be unfit for working the next day, and should the frost 
afterwards continue so hard as to prevent working altogether, the plant thus left exposed will inevitably 
perish Ihe plants may bo laid another length or t« o of the cord, if the weather appear favourable, and 
the plants be quite safe, before any more ot the ditch be removed, as the last operation on the ditch and 
bank will be more uniform, and look, better when a considerable length of It is finished at the same time, 
than when joinings are visible at short intcrvan, but in frosty or ven wet weather, the sooner a piece of 
It IS finished, the better it i* for the labourers and the work Itself I his roncludes the second partot our 
work, and its efibets are represented by the annexed figure (4d5), exhibiting the laid plant (a) and 

the trodden part of the earth {6) When the work has proceeded 
to this length, the other implements come unto use If the sub¬ 
stratum of the ditch bo a tenacious or ductile clay, without any 
idmixture ot small stones, tl spade should be used for remov¬ 
ing it, as no pirking is general! v necessary in such circumstances, 
es|>eci illy if there be my water in the ditch but if It consists or 
hard elay, ramifieil with small ve ns of s ind, and intermixed with 
numberless small stones,—which romixMition forms a very common 
subsoil,—picking is absolutely necessary, ind in sueh matter the spade alone eannot be made to work 
with effect Let, then, one of the men with the t>ot puk loosen the substratum, as deep as he can 
reach for the tramp, ^oing baekuards, and leaving the loosened material before him Let another 
take his spade, and dig up what has been loosened, and throw it upon the top of the mould above 
the thorns, taking care to place the soil so thrown up eontinuous with the face of the bank, and bav. 
mg at the same time regard to its inclination backwards i brow some also to the back part of the 
bank, so as to cover the whole black mould, and endeavour to make the shape of tlie bank quite 
uniform all along, the right raaiiagenient of which devolves upon this labourer, and upon whieh much 
of the beauty of the work depends tie must go baekw ards iinon the loosened soil, and pare down 
the side of the ditch next his right hand, whiih in this cise w If be the opposite one from the hedge 
If there is more i irth at one pWc ot the ditth than another, whidi will hatfeii vilicie there are 
inequalities in the ground, the surplus soil should rather be thrown to the bi k of the bank, than the 
top of the latter be made liighcr it one (lace than anctlur, or it tould be whielrd an ly to a snot on 
wnieh a deficiency of the soil is apprehended I it the litdger follow with tiu ditchers shovd, am} 
throw up all the mould soil which has broil left by the im n before him going forward upon ins work, 
face to laee with the other man, ind leaving the ditch behind him roinpletcly tinished He will tike 
care to throw the soil rither full en the f ue of the biiik c\en though some of it should trickle down 
agiin into the ditch , rejecting all the larger stones that miy come in Ins way, and beiting with the 
b ick of the shovel the whcle tare ot the bank, and sni lotliing it downwards from its tep, to as far as 
the black mould is seen down the side of thi dilih, giving the whole cf it a iinitorm inclination up. 
wards and backwards, as it the sitic ot the ditch were ] reduced If going over the ditch once in this 
manner finishes the work, the soil will have been iii a tnible and easily worked state, but in hard sub¬ 
strata this cannot be the ease ihe hand pek is alino t nlwass required to ruse four or five inches 
more of the bottom of the diteh, in the aeiumplishmcnt ot whieii, the same process as to the arrange¬ 
ment of the men, and the hind of werk to each will have to bo gone through as described above In 
this case, when the picking is proceeding, the hedger must ag iin tread down the top of the bank, before 
throwing up more soil i Ins descript on proies the necessity ot projecting the thorn plants but a very 
short way out of Uie bank, as the iiecess ii y beating prot ess on its face would otiierwise wound them 7 he 
beating is absolutely necessary too, in order to prixfuec a skin, as it were, on the face of the bank, which 
will prevent the frost from abnding and trii kling down all the tine mould soil with which its whole face 
is covered, down to the linn eirlli of the substratum in the diteh This covering of clay, and the poorer 
It Is the better for the purpose, is, foitunately, extremely mimic il to the vege tatiun of small seeds, which 
would otherwise take root upon the mould, glow up, and cither create great trouble to eradicate them, or 
injure the vegetation of the young liocigc Instead c t permitting the jlants (oprojtrt tdb tar out, 1 would 
prefer their being nearly buried in the bank, so that the young sprouts hail to be relievcil in the manner 
afterwirds described, but, in most c ises, the force ot vegetation itself would easily accomplish this The 
state of the work will appear thus in the annexed figure ^40!)) While the two men are preparing the rut and 

cord, &e to liegin another skiteh 
ot It, let the hedger take thcsliovel, 
and push b u k from the top of the 
bank three or four inehes of its 
crcvt, or more cr liss if necessary, 
in orilcr to make tlie intended top 
parallel ding with the line of 
thorns, and let him beat the top 

gently in a luunded form, as in figure 467 , which last touch finishes 

the whole process ofilanting thorns 

3004 Dnnmswni (J lilt d tch Iherulecbsenccl fortheilepthof diteh is halfits breadth, and thebreadth 
of bottom about one sixth ot it so that when tlicbieadth is lour ind oneli ill feet, as we have supposed, 
theclepth will be two feet three inches bell w the surface ot the original ground 1 he hedge bank is always 
broader than the diteh, and, in this eisc, will bo five feet, and, ot course, the peniendlcular height of 
the hedge bank, cspceiallv ifttr the crest has been rounded and beaten down, will be something less 
than the dejith ot the ditch Ihesearc, in gencril, aery desirable dimensions fora hedge ditch and 
bink, when no eonstant run of water has to be accommodated , but should a strtara of water run along 
the ditch, though in winter only, the ditch should be made pro|iortloiialIy cap leious, for, if not so made 
at first, the force of water will soon make it so for itself, and probably endanger the thoin bed bhould 
the quantity of earth thrown out to aecommodate the water make the hedge bank too high, part of It 
should be shovelled bac k, as it is not desirable to load the > oung thoi ns too heavily with a supermeum. 
bent load of earth, so as to exclude the action ot the air from the toots 

3005 AvetUng obstacles Hithcrti all our work has been quite smcKith , no obstacles have presented 
themselves to frustrate our designs but those will be met with sometimes, and we must, therelore^ be 
prepar^ to avert their injuiioiis etTerts lliose obstacles generally consist of large stones, unequal 
ground, and surface w iter Landfast stones are often found in such substrata as we have been describing, 
and when they can, they ought to be removed, and the fooUpiek will be found a most efficient lever for 
that purpose Some stones are so large and amorphous, that it is impossible to remove them without 
the assistance of gunpowder, but blasting isolated masses of rock, whose structure is unknown to Ignorant 
men, is a dangerous business If they lie at ross the ditch, it must be taken round them, and its sides so 
■Io|^ and pared as to permit water to flow round them without obstruction If they lie under the thoiair 
beo^, and there is plentj of mould over them, thev will do no barm to the thorns, but should the mould 
be thin over them, an additional thickness of sexi must be placed, to form the thorn bed above them, 
though this should cause an elevation tlterc above the general line of hedge. With regard to inequality 
of surfhee, where the general dip of the ground is in one continued direction in the line of hedge, and yet 
the undulations on its surface are so deep as tnat water could not run in the bottom of the ditch in the 
general dip of the ground, but would collect in the hollows, were its bottom made parallel to these undu. 
IMions, the elevated part of these inequalities must be cut deeper, and the hollows less deep, than usual, 
•0 that a common level may be obtained by the bottom of the ditch, to give egress to tlie water A sort 
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of compromise must thus be made between the bights and iibliows in the bottom ^ the ditch, though 
the line of thorn-bed must still be placed on the natural surface of the undulations, and will tber^ore 
partake of their inequalities. When such a compromise is necessary, the superabundant earth thrown 
out of the deep parts must be wheeled away to the shallow parts, to equalise the dimensions of the 
hedge-bank. Should any hollow part be so deep as that the heights next it cannot possibly be cut 
down so as to let the water flow away on either side, a dram must be made from the nollowest point 
in the bottom of the ditch, down an inclining hollow or plain ground in the adjoining fleld, to some 
ditch or dram already existing in it at a lower level, lucso undulations will cause another evil, that 
is, the collection in tneir hollows of stagnant surface-water behind the hedge-banks. The only eflbctual 
method of getting ^uit of this evil, atiu it is fortunately a simple one, is the building of drains under 
the hedge-bed, opening into the ditch ; and whatever number ot hollows there are, and almost however 
small, there must be tiie same number of drains. As these drains must be formed completely under the 
black mould, and at only a little elevation above the level of the bottom ol the ditch, they can be 
conveniently built only alter the ditch has been entirely dug out j and for this purpose, that part of the 
hedge-bed winch lies over these drams must be left undone till the drams arc built, and finished alterwards. 
A little taste and dexterity in the hedger, who should, of course, be a good spademan, will fill up these 
gaps in the hedge-bank with neatness. If the hedge is to lie planted along the side of a road, especially of 
an ornamental road, and where a hollow in the road has been filled up to make the whole a continuous 
level, tile hedge.beii should also be brought up to the same ievcl, with earth or turf, as may be most 

expedient; but still the thorn-plants, here as 
e1-owhere, must be laid among mould. The 
annexed figure (408) will give an idea of 
the work to be performed in such inequalities 
of ground, and of tile position of the drains: 
it indicates the line of he<1ge-bcd, with un. 
dulations (a a) ; the top of hedge-bank paral. 
lei to the bed v* A); the bottom of ditch (c c), 
made to slope, to let the water run down 
to the leading drain (e); and the smalt drains (dd d) under the hedge-bed, to convey away thp surtace- 
watcr from beliind the nedge-bank. . , , . a. 

300a Markins off parallel lines qf kedges Thus one whole line of hedge may be planted, and ail the 
probable obstacles to its right accomplishment may be anticijiated. I-et us now surmount another 
difficulty—-the marking off another line parallel to the first. Take the rule with the cross-head, and 
measure from tlic thorn-bed already m.ndc, across its ditch, a distance so as to leave a scarccmcnt ol one 
foot 111 breadth on the edge of tlie ditcli, that is, in the present ease, six feet from tlie tliorn-bcd. Any 
distance from the hedge-bed will, of course, answer the jmrpose intended, but 1 have taken the abov^ 
that the scaveement necessary for the preservation of the edge of the ditcii might be indicated. Set off 
other two such distances at .ibout one hundred yards from each other, plaee poles in tlie three points, 
and adjust their accuracy to one nnotiicr. Make these measurements at such a place of tlie line of hedge, 
ns from it you may have a view of the places at winch jou wish to plant the new parallel line. Erect the 
plane-table midway between two of tlie poles, and fix the eye-siglits so as througli tliem you may see one 
of the {lolcs in one direction, and the otiicr two in another direction. This is the base line. Fix the 
other eyc-sights so as by looking througli them you may sec the place of the new hue as clearly as the 
field of vision will permit, and mark the angle of observation This anglemay be of any degree j but the 
nearer it is to the right angle, the more certainly will tlie breadth of the field be set oft, so as to contain 
its exact complement of ridges ot a given breadth. Cause one of the men to fix a pole in the line of 
observation where he will be most distinctly seen. Fix other iioles along this line, so appropriately, that 
how unequal soever the ground may he, the right line may be kept From the stalk of the plane-table 
measure by the chain, along tiic line of poles, the distance necessary for the projiosed breadth of the 
fleld. If your line of poles is at, or nearly at, riglit angles to the furrows of the ridges of the field, the 
breadth or the field may be conveniently marked oft", so as to contain a given number of ridges ol a given 
breadth. It is necessary to attend to this, as a lialf ridge left at the side of the field would be inconvenient. 
Fix this point by a pole. Ilemove then the plane-table to between the other two poles, the middle pole 
being common to both stations; adjust it to tliem without changing tlie ridative positions of the cye-siglits, 
and, of course, tlie angle of observation, and, m llic same manner, measure niiothcr line Irom the stalk 
of the plane-table, which will, of course, be parallel to the first across the field, of exactly the same length, 
and mark it also with another pole. Fix a third pole at a spccifii'd distance, on the line passing through 
these two last placed poles, and measure from it across tlic fleld to a point on the scarccmcnt of tlie ditch, 
at a distance from the stalk of tlie plane-table, where last placed, exactly corresponding to the spceificu 
distance mentioned above; and if this tliird line, which may bo considered as the line of proof by trial 
■nd error, agree exactly with the length of the otlier two lines severally measured across the field, your 
observations and operations have been correct. Hut, should Uie error be considerable, as of one yard, it 
must be found out by another trial, and corrected. 

3007. Forming hedges in carved lines. All these observations apply to hedges in straight lines; but 
where irregularly curved lines are to be formed, they can be made by the poles above, but must be judged of 
by tlie eye, so tiiat a pleasing sweep may be mode according to the nature of the ground, and whicli would 
not ofTenil the taste of the most fastidious, and tlie curves drawn conformably to the ploughing of the 
adjoining land; fbr if this latter consideration is not attended to, land may be lost for utility in tillage 
in the depths of the curves. But ]>oles set, in the first place, to guide the outlines of the sweeps, 
and the spaces between them filled up by the rord distended over tlic hooked.headcd pins, with curves 
which please the eye, will generally accomplish all that can be done in tills way, where geometrical curves 
eaimot be Introdured. The rutting of the breadth of the ditch must follow the cord In Its curved ixisition, 
and the sod for the thorn-bod must also take the sweep of the curves; but great care is necessary in 
making the eurvod sides «f the ditch parallel to one another, for if the cross-headed rule is not held 
at right angles to the line of the thorns, at whatever spot the measurement is taken, the breadth of the 
ilitch will vary considerably in diftbrent places There is no error into which the labourers will fall 
more easily tlian into this, as they will most probably measure, without thinking of the consequence^ 
across the ditch at any angle; and this is an crror'of such magnitude, that, if not reetifieii in time, 
it will not only rob parts of the hedge-bank of some of its essential covering, but twist the ditch out 
of the parallelism of its sides. 

3008. Season qf planting. Thorns may be planted any time from October to April, when the weather is 
neither very flrosty nor very wet The autumnal season is ujion the whole preferable, as the plants are 
then ready to push forward in the earliest spring; the months of January and February are also excellent 
for the purpose, but In most seasons March and April are rather late, particularly in a dry soil, in which 
young thorns suffbr very much flrom drought A southern and western aspect should always be preferred, 
if possible, for thorn hedges. 

3009. Arguments for and against a scarcement. All the writers which I have perused on the planting 
of hedges, recommend a scarcement of nine or ten inches in breadth to be left in ftont of the thorn 
plants: and Lord Karnes, in The Oentletnan Farmer, who is the most minute writer on the planting of 
thorn iiedges, tliougli not nearly minute enough, gives a reason for doing this, which no other writer 
condescends to do; and his reason is, that it keeps the moisture about the thorns: and, indeed, he carries 
bis notions of the necessity of moisture to such a length, as to rerommend the plants being placed parallel, 
instead of square, to the diteb. At page 377, he says, '* Instead of laying the thorns flronting the ditch, 
would it not dq better to lay them paraflel to the ditch, covering the roots with three of four inches of the 



Book IV. 


COMPOUND HEDGE FENCES. 


48tf 


boot earth, trhlch would mahc a hollow between the planti and the itching bank ? Thii hollow would 
intercept any drops of rain that fall on the bank to sink gradually among the roots Ifthisbenota 
better position for a thorn, it must lie of a singular constitution ” lie thinks that the fate of the mound 
being beaten down solid, it will be made impervious to water, and at the same time recommends it to be 
made as upright as possible, for a safeguard to the young plants,—a ixisition well adaptiil to throw off 
water He thinks there is no good reason for thorns being laid sloping in the ground, as they might as 
well be planted, like all other plants, upright, ighcn, he thinks they would sooner betumt a fence, and, 
indeed, suggests that thorns six feet high might be^lantcd in this way He also recommends the plants 
being placed one inch projecting from the face of the bank In the method of planting hedges so lullv 
desenbed above, the scarreraent is dispenseii with, itor this sufficient reason —that it would bceome a 
rcre|)tacle, a perfi.Lt hot bed, for weeds, and if very great vigilante and trouble were not exercis^ in 
keeping them down, they would inevitably choke the young plants Along the sides of public roads these 
scarcements are frequently made footpaths by idle people 1 he fating ol the bank must be biatcn down, to 
prevent the frost abrading the earth ol the substratum,whieh had been i it up to hinder the growth of weeds, 
and alt the be iting that can be given to it, will never make it entirely impervious to rain, besides, there 
IS no need of rain entering them, when the back of the bank is comixiseil if loose earth, through which it 
em easily percolate to the roots immediately below Nor ran siieh a mound, whatever be its shaiie, be 
any protection to the young thorns from any Inast, either ffom bdiind or before, its mam use being to 
iiiinit the ditch being made ol a suflieient size to i arrv off water, to afford the nenlge loots a emering 
against drought, and to envelop the black mould which surrounds the remts with a covering of sterile 
earth, which iS itself uiimieal to vegetation, iiiel which, it the same time, tends to cheek the ardour of 
vegetation in the black mould Ihorns will, no doubt, grow in an upright position aswrell as in a sloping 
one, but the latter position is the most convenient torj I iiitiiig with inouiul and ditch, and in this position 
the whole stem Is converted into root Ihc transplaiitiiig ol old thorns to my great extent is, f liar, a 
hopeless task, besides,wlicrc ire they to be obtained in quantitiis suflieient to fenec a tarm P The projeeting 
of the thorn plants from the face of the bank is a bad plan as thi y are not t iil> liable to be wounded in the 
working up Of the lace ol the mound, by the rolling down of the eartli and stoiiea, and by the process of 
beating and smoothing, but when stems spring up from thiir extremities, and the wind losses them 


tiiosowhieh have been left even with thi lirt'ol the liink,''or Iiceii rein v id from some fettering earth, 
by the turce of vcgetition, or the hand, an quite firmly m bedded in the laith , a state, without doubt, 
much preferable to the other 

3010 Management the riitch at it thotn htilge Ihc impleincnts necessary for the proper manage¬ 
ment of hedges are — A eommon Diitib hoi, 7 inclits bioa<J and fi feet long, lor eleariiiig (Ag 4 <jj «) 

A htdgi sjude, 7 or 0 inilies 
409 r / *t llic mouth, and about 

3 lilt 3 inihis long altogether, 
for ill iiiiiig vA) A hooked. 
Iicaded sink, lor freeing the 
c irth fi( in the points ol tlie 
S(ts(r) A switeliiiig bill, blade 
0 nil lies long, .tiid H inch 
brt ad, sh ifl J feet 3 ini he* 
long, and weighing altogether 
about iKiuiids (d) A breast¬ 
ing knile, which riseniblis the 
s»lulling bill, but loiisidirably 
stri iiger, and a>l t ourse lieavier 
A eutt iig bill, blade 7 inches 
loi g ind inches broad, 
shall Icet long, and weighing 
allogi tlicr about b pounds (e) 
A lijht axe, weighing about 
! I oiii <ls, and a shaft .Mt iiichcf 

3011 Heltastng thebuifson Iht potvH qf the sett Iho first attenticn whiih t young hedge requires is 
to release those buds whieli may havi hem j revented by the tinaiitv of the ilajty earth Iroiii pushing 
out, and this is done iilhcr by the hngcr or i small pini of sfiik , but gieat care must bi taken that 
none of the sprouts! i I roken off in the work Jhc loricof vigctation will gent rally at toinphsh all that 
18 required, but in smie eisos assist nice is bcnclicial to the plant 

3012 Chantne If the hedge has bttn planted in the autumn, the grass between the inverted staf and 
the original surface will have decayed so much, as to create little trouble in the eirly part of the season 
In elearing away grass Indeed, both the hedge and bank will not be injured by those plants that may 
have sprung up from the seetl, as they will rather ward off the effects of IVost during winter If they 
arc, however, likely to scatter their own seed, it would be prudent to remove them be ore that time 
Should the hedge have been planted in the spring, the vernal influence will keep alive the grass under 
the inverted sod, and it will grow rapidly, so that it may be nctessaiy to clear it aw ly about midsummer 
at least, in order that the luMirianci of its growth may be chei ked T-heseim bitwien the inverted 
sod and the original ground is the only very troublesome place of the hedge bank to keep clear of 
weeds, but even that is six inches below the thorn led , and if the ground hud been | rcptrly eliamd 
of quickens, couch griss, and knot glass, before the hedge was planted, which it ought uiidoubteclly to 
have been, the other kinds of weeds which will spring up will be easily got ricl of t ouch glass, when 
It gets entangled about the roots of a joung liccieo, iijurcs its growth vtry uiuch, iiid it is, in such a 
situation, quite imiiossiblecvcr after to get q^uit of it alti gether When ekaning is to be iierfoiined, it is 
done in tfic following manner — I it the heclger, — for one man is now only netessary, — take the weuuing. 
spade, and hold it in a horizontal position with both hands, tlic right hand upon the handle Let him 
stand in the bottom of the ditch, with Ins face towards the htdgi, ind begin to cut away the glass 
under the line of hedge, with honronlal strokes of the spade, making progriss up the dileh with his 
leftsidi foremost let a woman place herself upon the top of the bank, with her lace also towards 
the hedge, and taking the Dutch hoc, with her right hand upon the handle, work with it on the top 
and face of the bank behind the hedge, and there nimbly and dexterously, by a pccuhai twitch given to 
the hoe by the wrist, eradicate the weeds, and raise as little of the earth as jiossible bhc progresses on 
the top of the bank with her right side foremost One or two women, according to the quantity of weeds, 
follow with the crooked sticks, and, atoopirg in the ditch, pull out the loose nod weeds ftom between 
the thorns, and all that may be growiTig where the weeding spade and Dutch hoe cannot enter In 
this manner the cleaning proeess is earned on with great des^trls llie n an has by fir the severest 
w(»k to do, but even he will move on rapidly .f the grass is not allcvvcd to be too old before It is rleared 
away After all, it is very seldom that a hedge requires to be so thoroughly clianeci in tlie first season, 
but m the second year it Is absolutely necessary to be very vigilant in cleaning early in spring, before 
vegetation is much advanced If weeding is delayed till the roots of the wei-ds take firm hold of the 
ground, the displacing of them be irs away agreitdcalof earth from the fate of thebaik, Iheicisiio 
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(peciflc time of the season to clean a hedge, but the safe rule is always to clean it befbre the weeds in 
the least envelop it The most common weeds which infest hedges in loamy ground are, the lussilago, 
way thistle, corn sow.tliistle, common dorks, sorrel, ribwort, groundsel, hedge vetch (a trailing plant 
very like the vetch, but with a bright yellow pea.blossom), bindweed, sticfcing.grass, eow-ciovcr, wild 
mustard, cliickwecd, dead-nettle, rest-harrow, great white ox-eye, corn poppy, white lychnis, blac- 
wort. and several of the grasses. The tiissilago, rest-harrow, ox-eye, and docks, are most difficult to 
eradicate; the bindweed, sticking-grass, vetch, and thG,>yeliow.flowerlng trailing plant, interlace the 
branches of the thorns, and arc exceedingly difficult to eradicate; and If there be but a single dbre ot 
the wild mustard attaching the plant to the ground, it will grow again with vigour. 

S013. Pruning. A hedge will hardly reijuire pruning in the first year of its growth; but should it 
grow very luxuriantly, it is very proper to cut ufi the up}ieT part ol the tops of all overgrown plants, 
as it is very desirable for tlie well-being of a hedge that all the pKints grow alike, and that no plant by 
its overgrowth overshadow its neighbours. On examining those luxuriant plants, they will be found 
to bisof that variety to winch I have given the prclerence Any branch that may be straggling much in 
firoiit, may also be curbed. The use of the bill at this iieiiod of giowth arises more from a precautionary 
feeling of preventing injury from weight of snow, tlian Irom any necessity that exists to check the 
growth of the plant In the second winter, howiwer, the lateral branehes which have shot over the 
ditch should be twitched olT, leaving those behind tnw.ird the bank untouched, and the tops should 
be so cut off .IS to make them all of the same height. The stroke of the switching-bill shoulii be made 
upwards, and not aeTo.ss the top of the hedge If switching is neglected this winter, the least load 
of snow, which will easily he upon tiie straggling branches, will inevitably crush the tops and lateral 
branches down ; and, instead of being cut olt; they will be ton ibty broken oil', — a kind of pruning which 
cannot be too miicli depreeated. Uiie season, in the second year of a bedgo, a piece of it was left 
unswitched for want of nine, and not for experiment; and tliat part was so completely crushed down 
by the snow, that in the spring it was obhgeil to be cut down to the ground by (he prunuig-knifc; 
whereas that part whicli had been switched sustaineil very little injury, the sharp vertical points 
picreing through tlie snow when it was .subsiding, which is (he time it il.t-'s the damage. Now, however, 
(which IS five years after the accident), that part which was cut down by tlic pruiiing-knife is by far 
the strongest part, both in girth of stem and height ot fence. Tills fact tends I'l countenance the free 
use of the knife on hedges, though few would perhaps have the couiage to cut doan a fine thriving 
young hedge. It is cort.iinly undeniable th.it a tlinrii plant is very tenacious of htb; and this tenacity is 
exhibited in no way more remarkably, than in tlic hedge ronformnig its sliape to the will of the hedger. 

In this imaniicr, let him continue to cut away part of the tender shouts 
on the tup, and switch the lateral brandies upwards in a sloping 
dircctinii towards the tup, so that the former shall jirescnt a unimrm 
row of pointed .spikc.s, till the hedge is six feet high, beyond which 
height he cannot use the hill to advantage. There is nothing done 
to the hedge behind. After it has acquired this height, the top 
should get leave to grow upwards, till the whole hedge shall be ten or 
twelve feet high, the lateral wood being still cut away to prevent 
the top overshadowing and baring the root of the hedge. The object 
of thus .allowing the top to grow up, is to increase the girth, and 
eunscijiicntly the strength of the stem below, otherwise it will con. 
tiiiue puny for a long time. Iiulceil, if a hod^c is not allowed to 
grow up at .all, it will shoot out determiiiately in a lateral direction 
to a great extent, and then occupy a greater breadth of ground than 
will be convenient or profitable The annexial figure (47(1) will 
illustrate the ajipearaiicc ol the hedge when the top should be allowed 
to grow up. 

3014. Water.iabhng. When the grass below the thorn-bcal, and the weeds on tbefaccof theliank, have 
been cleaned awav, at least once, if not twice, in .i season, ,uid if the ground is loamy, it is probable that, 
during the course of four or five years of such work, the sod may have mouldered away, and left part of 
the root that was einbcilded in the bank exposed Such will undoubtedly be the state of things in any kind 
of soil, in the course of time; and its eilerts on the root of tlie liedge thus cxjioscd, will be the same as 
pointed out before, in regard to the effects proiliiced by leaving the young plants projeiting from the face 
of the bank; but if such an evil be conruiint.int with (he necessary process ot cleaning, how much more 
must It be aggravated in the case, when the pbints are left, at first, projecting from tlie face of the bank 7 
But, happily, there is a remedy for this evil, wliieli, it allowed toreinam any length of time, would injure 

the hedge materially; and that is, by the simjdc process of 
water-tabling. The annexed figure (171 ) will show the 
elfcets which weeding h.is upon the roofs of thorns, in which 
the dotted line shows the state in which the bank and ditch 
came from the hands of the workman The following figure 
(47‘i ) will show the process of watcr.tabhng. One man 
eoiild do this work, hut two men will carry it on more expe¬ 
ditiously, III jirojiortion to the number. Let the hedger take 
a spiide, and make a noteh three inches deep in the side of 
the ditch, about a lout below the thorns (a), and then pare 
asvay all the loose earth from that notch up to the thorn root. 
In tnc mean time the other man raise.s sods ftom the bottom of the ditch, choosing the best parts of it for 
them, nine inches broad and four inches thick, and of a convenient length. The heilgcr takes these sods 

and jiiits them on tlicir edge u|kiii the notch {a), with the grass 
side outwards, .and heats them to the bank with the back of tlic 
spade, making the upper edge of them level with the spado by 
paring and beating. The reason that the grass side is put out¬ 
wards IS, that these soils may adhere to the bank; whereas, if 
they were put with the grass side inwards, the frost of the en¬ 
suing winter, getting between them and the bank, would cause 
them to slide down ; and there need be no apprehension of the 
grass, though pi. ed outwards, growing up so as to injure the 
hedge; for by th.it time the latter will have acquired such a 
thicket of branches and foliage as to smother all weeds. This 
sod is called the “ sGt-sml.” Tne other man must akso raise other 
sods, about six inches broad and four Inches deep, and of a con- 


os Us grass would spring up immediately among the roots of the dhoms. The other marL at intervals of 
leisure, if be have any, or both together, may then shovel up all the fine raouldery earth they can get, 
•hd terOw it lietweeii the stems, and form the sloping bank (</) on the upper side of the roots. If more 
earth has been worn away than of the thickhesstlie seals can be raised, the space must be filled up with 
earth before inserting the sod (as between the dotted line ne il, and the sod b). Water-tabling thorns, 
wbm the earth has been worn away by weeding from their roots, renovates their growtli, so that the 
process of engrossing the steins proceeds .after it wrth great rapidity, re-establidics their hold on the bank, 
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to Uiat no wind can ahake the plant to injure itt rooti, and the growth of the numerout twigt from the 
branches u to encouraged, that weeds ever afterwards can do little injury to the plants tbemselvet 

'When thorns are planted on a tcarcetncut, no water tabling it 
required, because it prevents the mouldering away ot the earn, 
but such scarcementa art nurseries for weeds, and it it impossible 
to clean a hedge thoroughly where they exist,*-to “ deracinate 
such savagery ” Earth, to be sure, trom the bottom of the ditch, 
can be thrown upon the scarcement, to smother the weeds upota 
them, but the accumulation of earth there must be limited to 
the height of the thorn roots, and upon tins earth weeds can, of 
course, grow as luxuriantly as upon the scarcement itsclt In 
short, in such a situ itioii, weeds cannot be eradicated They ran 
be cut over like mown grass, but their roots will ever be ready to 

spring up afresh in favou d le weather A figure of a thorn 

hedge, planted on a scaiiciuent, will at once show the Itiron- 

venicncy of such a construction for the cradic iting of weeds 47 J) 

J015 ProUclmg/tnce Lord Karnes says, “ 1 he hedge is fenced rroni cattle on the one side by the 
ditch, but It IS necessary that it be fenced on both sides. 1 ho ordinary method of a paling is no sufhcieiit 
fence igainst cattle, the most gintlc mike it a rub’ nig post, and the vieious break it down wantonly 
with their horns The only cftectual remedy is ex] ensive, but better no feiiee than one th it is imper¬ 
fect Ihe remedy is two ditches and two hedges, with i high mound of earth between them " We are 

left to infer from this, that a paling is no protection to a hedge, two ditches and a mound of earth are 
Other writers nearly holel the same opinion It is astonishing to see persons who pretend to know the 
practice of husbandry, assert that hedge ditches, or a mound, or a elite h of almost any iliinensions, will 
protect a young hedge trom the depredation ol eittle ind sheep If siieh notions at all prevail among 
proprietors and f irniers, it is no wonder th it those hedges ire so often seen in i luinous state If a 
good paling is not i suthcieiit fence ag iinst e ittle end sheep, it is net a ditch or two, nor a mound, that 
will prevent them committing depreditioii® If “two diUhes nc to be finced, they will require as 
much paling as a single hedge belorc and behind, besides the iduitiunal quanlify of ground oceupied by 
fcneing If gaps cannot be pi evented in hedges but by double rows ol thorns, their owners must be 
negligent hedgers indeed As to making a lubhing po-l ol a piling, rubbing posts ought to be erected 
in every pasture field, and then neillicr the “ gentle in r thi “ vicious ” eattli will eitr Iiaie occasion 
to use a piling, which is at leist a very inconvenient “ tubbing post 1 he truth is, a fein e, of whatever 
nature it may be, is absolutely necessary on both sides of a young thorn hodge, it that hedge separates 
fields that art to be pastured, and wliitthit Icncc raiy be raide of depends, of course, on the nature 
of the mitenals wliu h are most easily obt lined fur the i urpose 
dOlfi Piutiiimg by a palmg It tall giuwn Scots [ me el eight inches di unetcr, or wecdinga of larch 
plantations, tan be procured it no great distince, or grow upon thejiropcrty that is to be inclosed, better 
materiils for tem|>oriry leneitigs need not be wished 1 he Scots \ me ol (he al uve sue mil cut up into six 
deils besides the outside si tbs, and divide again up the middle fur r ills of peilnps twenty four feet long, 
or twice up the middle, at right angles, for stakes, wliieh she uld be sawn aeross, and [ointcd, four anela 
halt teet in length Ihese stakes should be driven at least one loot from the celgc of the ditch, by a 
millet, into holes formed b) the lict pick, it a ihsnnee from one another not exceeding five or six feet, 
fifteen inches into the ground, ind which will make the fence stand three feet three inches high I'^wo 
of the rails are sulhcieiit for fenoing riffle, but thrre ire neeessary to keep in sheep lo give addUional 
strength to the fence, the rails should be plieed on the face ol the st ikes next the field, and made ropasi 
17 } each other s ends, so that all the ends of the three rails 

r, 1 ~ ft should not be nailed on the seme stake, nor should the 

‘ ' “ root or thiek end of the rails bi nailed together, even after 

' ' being thinned b) tiie adze, but tup and Ixittom ends nailed 

together aitcrn itily, as this plen equalises the weight of 
tlie rails upon the stakes Ihe upper tM should be at the 
height ol the stakes the upper edge of the lowest one 
nine inches, and that of tin middle one twenty-two inches, 
from the grounel. as the best arrangement ns a fence for 
sluip(Jt„ 474) Ihe best nails tor such a purpose are cali^ 

--- - —-r -) " stout juiling nails, three to three and a half inches long, 

•“v « •"’I " BJ made 111 Scotland, tor It seems the nails manufactured in 

the sister king lorn are not m good rej ute hcie A simil ir fence may he erected on the sides of the bank 
belimd the hedge , but it is neeessary to keepin remeiribi ince, that it she nid be placed clear of the hedge- 
mound altogctlier llieie is a tcmplalion t >) I ice it upon the hedge mound, is more S|iace is given to the 
plough, anil shorter stikes will tl ere tii ike m equally high fence , but when i fence is placed so near a 
joung hedge is on any put of the mounil, c title, md partieularl) horses liter they hive eaten their fill 
of grass, incl on Sunday, when they are idle, will re leh over, and bite oW the tops of it, as if delighting in 
misehltf, tothe serious injury ol the young licclge 

3017 Ptoteettng by stakt. and nee \Jtg 17 >) When trees arc felled, or bought by a pioprietor for the 

(onstruetion ot paling to fence young 
hedges, the top stems and br inches may 
bi made available to llie same purpose, 
in “ stake and rice ** Ihe branches 
should all be cut off the tops of the 
trees, and their stems, if large enough, 
converted into stakes ot the above di. 
intiisions, but as these will not suffice 
altogether, other stakes must be sawn 
from the bole of the tree 1 hese stakes 
should be driven into the ground in the 
same manner, and at the same distance, as recommended for paling lake then the hranehes, and place 
their butt end on the ground, and warp thd iippei |>arts backwards and forwards round the alternate stakes, 
and give them an iniluiing position upwaicls, towards the tops of the stakes I his inclination must lie 
away in the direction in whieh the heaviest winds will blow, for instance, if the fence runs north and 
south, the inclination must be to the south, as the north winds arc the most severe, and lor the same 
reason, an ine linatiun to the east will avoid the heavy south-west winds A strong wind acting against 
the tojis, IS apt to ruffle and bend them back A single rail nailed at the top of the stakes, completee this 
mode of fencing 1 may remark, that any brushwood, provided it is so long as to teach ftom stoke to 
stoke, will serve this purpose as well as the tops of trees, at least a mixture of them is excellent Such a 
fence requires fewer nails, and less good wooel, than a regular paling, and is therefoce chcapcij and It will 
stand an equal length of time, and, indeed, the stakes have less strain upon them, in this mode, than the 
other, as they have not the weight ol the matenali to bear, and the warping of the branches around them 
protects them from many accidents to which paling is liable,such as people treiqwsmg over th^, 
swingle trees of ploughs rubbing upon them and oatening Imld of them, and the like This is an exceUetit 
fenet for sheep, afiordiiig them shelter from the swc'epiqg blast behind its matted texture, »nd, for this 
purpose, it IS generally pkeed on the north and west sides of fields — the quarters flrom which the matrst 
winds prevail Ihcre is one, and only one, greater objection to it than paling— that being close inlts coQ* 
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•tnictton, it li UbUc to lodge more »now about a hedge Uian a paling, through the raili of which the drift 
can maice ita way 

6va and $mgle rati [Jig ilh) There is another mode of fencing young 

thorn nedges, which 1 shall menuon, and it is adapted to situations where tliert is plenty of turf «id little 
47 (, // wood It IS to build a turt wall, that will stand three and 

a half feet high, alter the sods have consolidated, to suj^rt 
the hcdgi.bink behind the thorns Hus wall is built like 
mtsonry, with heavy sods, with the gross sides downward, 
and flnished at top with one sod nine inches broad, with its 
grassy surface uppermost i he face of the wall should bo 

built with an inclin-ition backwards towanls the top, in order 
' that tilt grass may grow so luxuriantly upon it, as to protect 
it from iii]ury, and strcngthin the sods A short stike, with 
a single lail of paling -it top, is all the fencing the hedge 
requires from this side, till it i. in protect ilstit Such a style 
of ItiiCL IS will adipted to large fields of yicrpctual pasture, in 
exposed situations, and lonns an cxcilknt shelter to t itlli 
and sheep Cattle, howivcr, will box with their he ids against 
such a wall, soinetimes only in sport, after they art sitislhd with gr-iss, but more likely iii hot wt illier, 
when insects sting and startle them Iht two lormtr kinds ol tinees should be jut up, only when thi 
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expense of a regiil tr paling for tin eating down ol tin alti rmitli is hiirdlis tor i.itllt, ai d nets loi shet p, 
will serve the puniosc ol a ftnie for so short a time Ihe turl wi’l liowtvtr, must be built it the turn 
the hedge is plinted When thi fields are pistured in thesiiiiid tatioii, and il the inliiig I as bnii 
ercitcd in the first, which will always bi the case when the grass is to lit in re th in oni ytar, it will be 
advisable to drive here and there, at the weakest parts, stakes in in inilinid p iti in, into tlie side ol tin 
ditch next the paling, and to n iil their heads against the upright stakes ut the pai g, to ict as spurs t > 
support the stakes against any violence The nils will yet be quite Iresh, though Ini stakes arc apt to 
break over at the ground, in consequinee nt tlicir being exiosed, atthatpirt to the iltcrnate cttcets 
of wet and druii„lit, — 01110:18 wliieli arc injurious to tverv kiinl ol woiod II tins | re caution be adopted, 
tliesamcpaling will last to the eommenciuunt ol i rotation, in winch tlic hedge will be iblc to dclcnd 
Itself Thepcliiig will stind, with this assistanee, which is not expensive, fiom the Icurth to the twelfth 
year of the age ol the hedge, that is, eight years Kiit should the paling he coinplctely useless hclore the 
fledge can detend Itself, and if the litter Ins hem pi lifted in seime very uiificounhlc situation this may 
be the case, a few stakes driven on the top ol the I uik beliiiid the hedge, with a single ml nailed at the 
top, will secure the hedge from all danger ( attle will not attempt to i>ass through the liedge on the elittli 
•ide, on account ol this rail aboi" their heads, and, li iin the other side tliey w ill be deterred, bv the 
depth of tlic ditch, Iroin leaping oecr it, nor wnll 1 1 rses browse readily on so old i hedge As to sliipp, 
they will not attempt it on cither side, and, ft they are the only kind ut stoe k tint is pastured in the fields, 
oven such a rail is not absolutely neeessary for them 

3019 balls nrul gah post\tn/i dg s ( fte pf ts which are to support the gates Hirough wlinh an 
entiaicc is efleeted into any fields, should be (ilaced in the line et the quirk liedge, and not in that of tho 
paling, which is only a temporary feni Charring by fire, the pivt ol the e gale posts whn h is to be 
sunk in the ground, and almut a loot al oee it will be Iriind a preseiv itive igiiiist lot lor a long time , 
and even the common stakes ot the paling might be trciled in the sime manner, by those who do net 
grudge a little more expense to insmc greater seeurily In passing over a hedge ditch to a giteway in i 
field. It will be necessary to build a small square dram in the bottom ot the ditih, in length equal to the 
breadth of the f;.^eway, that is, ten feet, and the sfi ncs ot the drain shnijld be ee vered with other stones, 
broken small, like road metal, in onlcr to form a firm roid in and out ol the field, at a place which is, in 
general, dreadfully rut up in winter, esyipcially to a turnip field, to the greet grievanee of men, horse, 
tackle, and gates, and iHo to allow the watci in the ditch to flew aw ly without interruplion 

3020 fAi managimcHt nf iedj^t s, tjli? ttuy have arrutd al maturity, is often is diiheiilt a t isk, as the 
training of the young hedge to maturity Ifwejudgeot us ditlleiilty, by the woful manner in which wc 
see old hedges managed throughout the i ouiitry, we might conclude that i thorn is so olxluratc a plant, 
that It u almost imixissible to m ike ft subservient to the purposes of a held fence, and that that in in would 
confer a signal bciieht on his country, who could discover am ther kind ot jilant more susceptible of the 
fostering care ot man and yet we would ask, and as we have ilready stateil, tVhat hardy plant is so 
obedient to our will as thorns ? The very miseral ly contorted st ite in wliieli we daily sec thorn htdgi s 
is strong evidence of their pliancy, and ot thu obduracy of ihiii /iipritlon in keeping them in such i 
state 11 such efTeets arc the efispnng ol ignormee, how is it that orcu| lersol land will |Krmit ignorance 
to mismanage that which is so essential to the eomlort and well-being ot tlieir stock, and, through tlieni, 
their own proht ^ And how is it, th it if they, or their servants, are ignorant of so necessarv an C)| tr it on, 
they do not apparently use the rceiuisite means ot aequiniig a better knowledge of it’ It is not that 
experience has yet to teach such knowledge , for 1 believe that, in certain distiiets of SeoUand, llic 
management of thorn hedges is as well underste^, anil as suecesstufly practised an oiieration, as any other 
in husbandry, n which fanners and their servants take pride to excel It is not, that it is so abstruse a 
subject, as that the ilifhculty of acquiring it cannot be overcome, or that It can only be acquired by the 
learned , for even a hedger, a common yicasaiiC, can understand the principles of hedge planting and 
management as clearly as any learncil man these principles are exceedingly simple, lor what is the 
main purpose of planting a hedge ’ Surely to confine stock within the boundaries ot a field, and to save 
the trouble and exy ense of keeping a y erson to herd thorn constantly It they can he coiifineil, that 
trouble may, of course, be dispensed with How, then, can they be best confined ? Not by I irge bur- 
headed, bare stemmed thorns, between which sheep and young cattle lould easily creep, and snow crush 
down, but by plants, the management of which has encouraged nature to enveloyi their stems with 
matted branelics, and twigs, and leaves, all torinng so close a thicket ol a pyramidal shayic, as to obstruct 
the transmission ol the solar ray, or even to avert the suuiatmg intrusion of the zeyihyr Ihe mystery 
is here disclosed, for, to get a good fenei, all that is rie issary is to cut the thorns so as they may be kept 
thick near the ground, tor grow they will Just as you please, and grow they will whenever they are cut 
But will rutting them over three feet above tho ground, encourage the growth of small branches and twigs 
below that height’ Will cutting branches, and plashing them two feet above the ground, hUupgayis 
below the plashes ’ Will yiermitting them to grow up as trees with heavy heads, the Invariable tendency of 
which in ikhcr trees whicti are deciduous is, bv their shade, to nruncofl the small branches on the trunks, 
and kiU or curb the growth of weaker ncighliouring trees, bO the most proper method to encourage the 
growth of twigs irouiid their base, where alone they can be used as a fence f Impossible Indeed the 
very terms of these questions, and they are borrowed from the practice of those around us, show the 
absnrdity ot sue h a practice But not only are old hedges thus abused, young ones, which would thrive 
rouohbMter, gnd become a fence mudi sooner, if let alone altogether, are often backed and cut over 
about eighteen inches from the ground, at which height a bush ot weak stems grows up, the shade of 
wiMoh destroys the young twigs, and strips the stems quite bare Nay, the cutting process is performed 
with the view, one would suppose, to destroy the plnvt, which It would Inevitable do, were the thorn 
not {ibont in its growth, and very tenacious of life, lor, instead of tlie strokes of the bill being made 
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u^arii, which would leave the standing and growing stem clean cut, they are made downwards, by 
which the part of the stem which is taken away is rut clean, but the part whicli is left orowina 
Is hacked and split into many rents. As to weeiting, it is seldom thought of till the hedge is almost 
choked to death; but, indeed, the common practice which so much prevails, of leaving a broad sciwue. 
ment before the thorn-bed, renders weeding so irksome, laborious, and rrequent a task, that one may 
cew to wonder hat farmers will not incur the expense of it, though proiirictors oiigm, rather than 
ruin th«r fences. It is easier, however, to train up a hedge flora infancy, m the piuprr manner (a 
touth which many parent^ as well as hedge planters, have bitterly experienced), than to renovate it 
intiW-a superlatively good fence after it has been mismanaged; but even that diiiiculty is not insur¬ 
mountable to those who will observe with common eyes, and be guided by common sense. 

3021. Culling itouin or dreasting over an old top-heavy hedge, (fig. 477.) When the hedge, which we 
left to grow some time ago, geto heavy in the top, and begins to affect the density of the foliage at 

the roots, and by which period the stems he. 
low will l..‘vc acquired considerable strength, 
it sliould lie cut down with the breasting-bill, 
in a slu|iing direction upwards, fVom the root 
in the face ol the bank, to the back of the hcilge 
on its top. This figure will illustrate the eftert 
of this operation. Tfic licdger shaiids on the 
face of the ditch, at the root of the hedge, with 
his right hand to it He c.ariies the bill in hill 
V right hand, and his left is coverixi with a glove 
of stout leather. After he has cleared away all 
the small twigs about tlie main stem, that the 
cutting process may not be in the least obstruct¬ 
ed, he liolds the bill with its edge inclined up¬ 
wards, and gives the stem a rut upwards with 
the wliole length and swing of his right ann, a 
stroke in a direction not unlike cut four in sword exercise, but much stronger. His left hand, the left 
arm being half stretched out, is ready to receive the back of the bill, in order to steady it for a repeated 
stroke: and as the main stems are the tliickcst, they may rcijuire repeated blows before they are cut 
through; and even it may be necessary to give a cut downwards on the end of the stem that is cutting 
away, that a wedge-shaped piece of woral may be removed, in order to allow the upward blows to take 
more effect If the main steins are strong, (he rutting-bill should lie used for them, and the breasting 
one for the lighter stems. If the man is Icft-handml, he, of course, goes in an opposite direction to that 
mentioned aliove. It is absolutely nercssarv to make the blows rut upwards, and not downwards, as parti, 
cularty and properly insisted on by Sir. lilaikie, in his little work On Jledees, whose sentiments on that 
subject, I shall here transcribe: —“ A moment’s reflection,” he says, “ will show that it is iin|X)ssibIe for 
an edgetool to pass through a piece of timber, without causing a severe pressure against one or both of 
the sides of the wood, liecause the tool occupies space I'lie teeth of a saw drag the chips out of the rut, 
and give the space requisite for the tool to pass, but an edgelool can only pass by pressure.... In cutting 
the stem of a bush or young tree which is growing upright, if the blow is struck down, nearly the whole 
pressure falls on the stub (the growing stem), winch is thereby shattered to pieces, while the stem cut off 
IS left sound; but when the blow is struck up (as it always should be), the effi'ct is reversed, the slab is 
then left sound and smooth (cut clean), and the stem rut off is shatteredand when this practice obtains, 
“the wet does not penetrate through the stub into the rrowii of the roots, canker is not encouraged, and 
the young shoots grow up strong and healtliy, and able to contend against the vicissitudes of the weather. 
The branches which grow out of the stem, many of them, not being tliirk, will bo cut thrimgh by a 
dexterous cutter at one stroke 'I'hesc cuts across the stems are not made in the plane of the line of the 
hedge, but at so considerable an angle with it, that they will not be seen, if viewed from the direction in 
which the hedger proceeds, bift they svill almost fare the spectator in the opposite direction. When this 
operation is performed by a man who is dexterous in the use of the bill, there is nothiiif; in hedging, that 
looks likcr a nice piece of art, than tins way ot cutting down a hedge, nut even that of its original plant, 
ing. As the branches of a hedge intorl.iec, tlic stems, as they are cut uflj do not fail down like a tree. 
The hetlger has to pull the end of the stem, that has been rut off, towards him with the bill, in order 
to seize it by the left hand, which having done, ho pulls asunder the tops with the assistance of the bill, 
and lets the whole branrii tali gently out ul Ins iiatid, on Uic opposite side of the ditch to that on which he 
stands. 



3()02 Season of pet forming the operation. It should be kept in remembrance tliat this operation must 
not lie ]>er(orine<l during a bard frost I once saw a very flue liedgc brea.stecl over, and that part, which 
had been rut down during a liard liost, did not send out a stem next summer cxceeiling four inches in 
length, whereas the isirts of the liedgc cut by the same hedger in fresh weather, pushed up strong and 
healthy stems three teet high It was remarked at the time the hmige was being cut down, in ftrosty 
weather, that the stroke ot the bill made a peculiarly ringing sound on the stems, and that they were 
more brittle, more easily split and cut over, than in fresh weather. Notwithstanding these peculiar 
symptoms, no suspicioiis of an injurious etlhct were entei tamed .it the time. After such an operation in 
seasonable weather, it is astonishing how luxurious a growth of stems is generally devclopcil. 'i'his kind 
of young hedge is switched and trained in the same manner os described above for newly planted hedges, 
till It comes to maturity llic hedge should be cut down when the Held next the ditch is to be broken up 
out of lea, as the young hedge will be a fence by the time the field is again in grass. As the field behind 
the hedge will not likely lie in the same ixirt of,the rotation as the other, it will be necessary to employ 
the cut thorns as a dead hedge on the mound Tf the hedge cut down was strong, the dead fence will not 
require all the thorns, a jiart of which may be taken away for other purposes, or a similar purpose in 
another place. A dead hedge is made m the manner described, 

302.1 After-management of a breasted oner hedge. If, in the course of years, when this hedge ha* 
arrived at maturity, it is found that tlic steins arc so gross that tew twigs grow from them, and that the 
bottom of It is too open as a fence for sheep, it will be necessary to cut the whole down within a few 
inches of the ground, with the axe or cutting-bill, according to the strength of the stem. If the cutting, 
hill is used, it is managed like the brcasting-bill, and at times with both hands; but if the axe, then the 
hedger stands with his face in an opposite direction to the bent cutting one; that is, he ke<^ his left 
hand next the hedge, and using the long.handled but light axe, with both hands, he cuts the thick 
stems in a sloping direction upwards It may, in the first instance, be necessary to cut away the small 
branches wilh the bill, which may interfere with the action of the axe, or injure his hands; tor. In this 
process, which requires strength and dexterity, gloves are not convenient pieces of dress. He nulls the 
ihorns asunder, after they are cut, and deposits them on the same side of the ditch as when they were 
breasted over; and it is just as absolutely necessary now as before, to leave the growing stem clean cut 
Cutting with the axe is a very latiorioua'operatmii at all times, but particularly when cutting down old 
thick-stemmed thorn hedges. Uld thorns arc sometimes so bulky and heavy, that it is necessary to drag 
them away with horses, instead of attempting to put them on carts. Both after this and the other 
process of rutting, the ground around ail the roots should be tliorouglily cleared of all weeds, and it 
would even be adv isalde to water-table the hedge, and to throw the shovellings of the ditch upon the flue 
of the mound. But should water-tabling not be necessary, there can be no doubt that the ditch wUl 
require scouring; and there caiinot be a more favourable opportunity tor the work being done, than when 
the hedae ia out down, amoiurst the stems oi which the shoveUinirs of the ditch can be deposited. 
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%24 Btet^ing the old a^e of a thor^ hedge tmproperlu treated tn tts youth. In this operation much 
care and judgment are required It Is found that in ordinary sized gaps, which exist between the old 
stems of a thorn, young punts wiU not easily take root and thrive. This efibrt is produced, partly by the 
shadowing of the stems which grow quickly out of the old stem and overtop the young plant, and 
IMtrtly by tlie want of nourishment from the earth, the juices of which have been extracted alrcadv by the 
older tenants To remedy such defects, plashing has been resorted to, and when that has been judiciously 
done, by laving the plashes near the ground, a small gan may be hllcd up for some time But I agree 
pertectly with the following observations of Ixird Karnes on the nature of plashing in general: —. 

1025 “ Ptashmg an old hedge,” says his lordshiji, “ an ordinary practice in England, makes indeed a 
good inteiira fence, but at the long run is destructive to the plants, and accordingly there is scarce to be 
net with a complete good hedge where plashing has been long practised A cat is said among the vulgar 
to have nine lives. Is it their ojnnion that a thorn, like a lat, may be cut and slashed at without 
tuffbring by it? A thorn is a tree of lung life instead of being massacred by olashfng, it were raised 
and dressel in the way here described, it would continue a Arm hedge, perhaps, tor flve hundred years ” 
This merits attention If plashing really be praetisnl, and such an old practice cannot be easily forsaken, 
it may be necessary to remind the operator to rut the stem no deeper in than necessary to bend it down 
with considerable diltlrulty, as near the ground as possible, for plashing at a great height above the 
ground defeats its own object, namely, that of tilling up gaps below Keep the end of the plash down, 
either by inserting it under a hooked branch oi a neighbouring thorn, or by a booked stick driven into 
the ground, and push a bit of wevige shaped stick into the cut, to assist in preventing the plash from 
starting up bluflr then some worked up ilay into the cut, and thus close it up from the cnbctsof wet 
and drought 

3026. Laying an old hedge It will bo a much better |ir.acticc to renew the earth in the gaps with fresh 
soil, mixed with dung and lime, in the fust year after the hedge has been cut down, and then in the 
second year to take a stum from each side of the gap w hieh has shot up from the old stem, and lay them 
in the soil so prepared^ as gardeners lay carnations and roses, by fistcning t lem down to the earth with 
pms These layers will strike root, anil grow uji as young plants, and when they liavc acquired suIBcient 
strength, they then i an of course be cut away nom the jiarciit sti in When the gaps extend many yards 
between the Old stems, and when of course it would not he practicable to hll up all the spe e with such 
layers, the old earth between them must be completely taken out, and new and fresh soil. ps»pared as 
above, substituted in its pl-uc, and young plants must be laid on a thorn bed, and the whole work of 
repair carried on anil Anishcd in the same manner as described in the original planting. In training these 
renewed plants, it will be neetsstry to cheik the growth of tlic old slcine, and encourage that of the 
young plants, till both have acquired the same length, when both may be treated alike An old gateway 
may be boat up in this manner, but if still to be used on cmergeniics, a dead futiec of thorns will protect 
the gap for a groat length of time In repairing hedges, of whatever age, it ought to be kept in 
remembrance, that a hedge ought never to be planted on the top of a mound thiowii up from the ditch 
It has, indeed, the adrantiige of an unpnxing situ-ition , but being pliiiteci in bisd soil, and destitute of 
moisture, it eannot thrive it is at best dwarfish, and frequently decays and dies, {Stephem of JBaltnadies 
m Quar Joui Agt , sol ii p G2l) 

3027. The hedge and hank consists of a hedge planted upon tlie plain surface, with a 
bank or mound of earth raised behind it by way of protection. 

3028. The hedge tn the fate of a hank difRrs from the former, principally in having 
the hedge in the front of the bank consideiably above the common surface, in place 
of having it at the bottom. 

3029. The Devonshire fence is a sort of hedge and bank, as it consists of an earthen 
mound, seven feet wide at bottom, five feet in height, and four feet broad at top, upon 
the middle of vi. hich a row of ipiicks is planted; and on each side, at two feet distant, 
a row of willow-stakes, of about an ineh in diameter each, and from eighteen inches 
to two feet long, is stuck in, sloping a little outwards, these stakes soon take root, 
and form a kind of In e fence for the preservation of the quicks in the middle, lliis 
fence neaily rcseiiihlcs the hedge on the top of a bank, and is equally expensive in 
the erection the foimation of the bank deprives the adjoining surface of its best soil, 
and the plants made use of are liable to every injuiy that can possibly arise from 
drought, frost, and gradual decay or crumbling down of the mound. The addition 
of the willows to this fence is certainly a disadvantage; if the quicks require pro¬ 
tection, deal! wood is equal to every purpose that could be wished or expected, and 
at the same time possesses the additional advantage of requiring no nourishment, and 
having no foliage to shade the thorns or other plants. 

3030. In the hedge wUh posts and rails, the railings arc employed for the protection 
of hedges, as well those that are planted upon the jilain surface, as for the hedge and 
ditch united. The addition of a paling is, however, more immediately necessary in 
cases where the hedge is planted upon the plain surface, especially when the fields so 
enclosed are in pasture. 

30.31. The hedge and dead hedge is a fence that consists of a row of quicks or 
other hedge-plants, set either upon the plain *urfacc, or in the face of a ditch or 
bank. The dead hedge answers a double purpose, namely, tbit of protecting the 
young plants from the^ injuries they may receive fiom cattle or the inclemency of the 
weather, and at the same time forming a temporary enclosure which lasts till tlie 
hedge is grown up. 

3032. The hedge and vail fence is of two kinds, namely, a coarse open wall, built 
of loose stones, on tlie lop of the bank formed by the earth taken out of the ditch; 
and when hedges are planted upon tlic plain surface, a thin and low wall regularly 
built alongside answers tlie double purpose of shclteijng and encouraging the growth 
of the plants while they are in a weak tender state, and afterwards prevents the pos¬ 
sibility of the hedge becoming open below. Where gardens are entirely, or in part, 
Gurroouded by hedges, and in the enclosing of fields by the sides of highways, espe- 
cWly in the vicinity of great towns, where dogs and other destructive vermin arc apt 
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to creep into the enclosures, and annoy the stock, the law wall forms a valuable addi¬ 
tion to the fence. 

3033. The hedge m the muUUe or in the face of a wall is executed in tlie following 
manner;—The face of the bank is first cut down with a spade, not quite perpendicularly, 
but nearly so; a facing of stone Is then begun at the bottom, and carried up regularly, 
in the manner that stone-walls are generally built: when it is raised about eighteen 
inches, or two feet high, at cording to circumstances, the space between the wall and the 
bonk is filled up with good earth, well broken and mixed with lime or compost: the 
thorns are laid upon this earth in such a manner, as that at least four inches of the root 
and stem shall rest upon the earth, and the extremity of the top shall project beyond the 
wall. When the plants arc thus regularly laid, the roots are covered with earth, and 
the building of the wall continued upwards, filling up the '•pace between the wall and 
tlic bank gradually, as the wall advances upwards . when completed tlie wall is finished 
with a coping of sod, or stone and Uinc. When the plants begin to vegetate, the young 
shoots appear in tlie face of the wall, rising in a perpendicular manner. This sort of 
fence is much iftlise in some of the western counties of Scotland, and wherever there ia 
plenty of stones; it is a good and cheap method, especially where wood for rails or 
paling cannot be got readily. (T.) 

3034. The hedge and dUch, vUh uiw of trees, differs from those which have been 
described only in liaving a row of tiees planted in the line of the fence along with the 
hedge. Tiie advocates foi tliis practice say, that, by planting rows of trees in tlie direc¬ 
tion of tlie fence, the counlrv is at once sheltered, licautificd, and improved ; and that the 
interest of the proprietor is ultimately promoted by the inci casing value of the timber 
raised in these hedgerows. It is also said, that such tiees produce more branches for 
stack-wood, knees for ship-builders, and bark for the tanners, and they sell at a higher 
price per load, than tiees grown in wuotls and groves. Ucsides, close pruning hedgerovr 
trees to the height of twelve or fifteen feet, pievonts their damaging the hedge; the 
slielter which they afford is favourable to tlie vegetation both of grass and corn ; it also 
tends to produce an ecpablc tcmperatuie in the climate, which is favourable botli to the 
pioductioii of, and greater perfection and beauty in, animals, and of longevity to man. 
Though the practice of planting hedgerows of trees is very common, though its advo¬ 
cates aic numerous, and though these arguments are urged in its favour, yet the objections 
ate also entitled to vciy serious considciation. When trees aic planted in the Une of a 
fence, if tliat fence is a hedge, the plants of wliich it consists will not only be deprived of 
a great pait of their nounshinent by the trees, but w ill also be greatly injured by the shade 
they occasion, and the drop that falls fiom them during wet weather: upon tin's point 
little icasoning is necessary; for, if we appeal to facts, we sli.ill find tha^o good hedge 
is to be met with wheie theic is a row of trees planted along with it. The miscliicf is 
not, however, confined solely to hedges; the iUccts aic equally bad, perhaps worse, 
w here the fence is a stone-wall; for though in this case the shade or drop of the trees is 
hardly if at all felt, yet, when they have attained a certain height, the working and 
sti.iining of tlie roots duiiiig high winds is such, that (he foiiiukitions of the wall are 
sliaken and destroyed; accoidlngly, whciever laige ticcs aie found growing near stone 
walls, the fence is ciackcd and sliaken by cveiy gale of wind, is perpetually falling into 
laigc gaps, and costs ten limes tlie expense to keep it in lep.iir that would otherwise be 
requiied if no trees were iitai it. Admitting, however, tli.it the trees in hedgerows were 
no way piejudicial to the fence, which wc have already shown is by no means the case, 
another aigiimcnt may be successfully used against tlie practice. It is seldom, indeed, 
that trees planted in hedgerows arrive at any great size; on the contrary, they are 
generally low and stunted. and w hdc they occasion a visible loss by tlie mischief they 
do the fence, tlieir utmost worth, when they come to be sold, will seldom be found ade¬ 
quate to the loss and inconvenience they have occasioned. 

Stephen* ts lUcidedlt/ tninurnl to planting trees tn htrlges It )s quite impossible, he says, even 
with the greatest rare imaginable, to rear thorns to a good fence under ftirost-trees: even trees gmwinf 
on the ton of the mound of a doulile hedge, abstrart the moisture from the earth and injure the foliage of 
both the hedges; and though it may be probable tliat the two hedges may not be gapp^ by the trees in 
places cxadly opposite, the injury the individual hedge sutTers cannot be remedied under the over- 
sliadowing poison laird Kaiiiev makes the fidlowiiig judicious remarks on planting hedgerow trees:—** To 
jilaiit trees In the Imi of the hedge, or within a few teet of it, ought to be absolutely prohibited as a per¬ 
nicious practice; it is amaring that people should f.ill into this error, when they ought to know that 
there never was a good thorn hedge with trees in it* and howslvould Hbe otherwise? An oak, a beech, or 
an elm, grows faster than a thorn; when sulfbreil to grow in the midst of a thorn hedge, it spreads its 
roots every where, and robs the thorns of their nourishment. Nor is this all: the tree overshadowing tlie 
thorus keeps the sun and air (Votn them , at the s.vme time, no tree takes worse with being overshadowed 
than a thorn. Hedgerow trees certainly give a closely fenced appearance to a country, and at a distance 
look not unlike trees in an orchard : but they are at best formal, the trees in them, though they may fie 
very hardy, and yield strong, tough timber, never attain (o great siic, and arc often distorted in shajie by 
the force of the winds, which bend thdm to th"ir will; and when their bancftit eftbets on the hedges and 
crops are considered, it Is astonishing to see their cultivation so prevalent It may be ungracious treab- 
ment, now that they are planted and growing, to root out every one oi them without delay, but they nuty 
be treated as annuitants whose consummation may lie devoutly wisheil for, and whose places will not be 
replenished by similar occupants Plantations, and clumps, and belts of trees, afford better shelter than 
single rows j and when they can be Judiciously planted, in situations where litUt* use can be made of the 
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n6and For culture-*and there is no property without many such situations upon it—and in otlicr sltuib 
tsons where they would screen flelds flrom the prevailing winds, they not only become iiscAil timber, but 
omainental olyects in the landscape,—objects which fill the eye, rivet the attention, and are vastly more 
tasteful than any single row of stunted trees can be." {Quar. Jam Agr vol i. p (i2d} 

3036. The hedge and ditch, or iu’dge and lealt, luith bell of planting, in exposed situations, 
is strikingly useful and oinamental, nhile upon Jow grounds it is not only unnecessary, 
but in some instances absolutely hurtful. For instance, in deep and broad vallojs 
surrounded by hills, and sheltered fiom severe blasts, belts of planting arc not only 
unnecessary, but even hurtful and ruinous by the ground they occupy, which could 
certainly be employed to greater advantage, and the original expense of enclosing and 
planting saved. 

3037. The hedge and ditch, or wall, with the corners planted, is employed upon some 
estates instead of the belt of planting. According to some, it has a good effect upon 
the scenery of tlie country, and answers the purpose of general shelter extiemcly well: it 
is, however, greatly inferior to the holt of planting, for the purpose of sheltering particular 
fields; but as in every field there is a space in each angle that cannot be ploughed, by 
planting these spaces, w hich would otherwise be left w aste, many valuable trees ore raised 
with little expense, and with scarce any waste of land. 

3038. The furze fence may be bad recourse to with advantage whenever such plants 
are found to grow vigorously in a soil. Fences of this sort are mostly made upon mounds 
or banks of earth, by sowing the seed of the plant. Sometimes tie bank is only sloped 
on one side, but at others on both j in the former case the front is perpendicular, and 
faced with turf or stone. From these fences being raised so considciably above tlie 
common surface, they arc very liable to injury from frosts and otlier causes in severe 
winters. In all cases where they arc clipped or cut once a year, or once in every two 
years, the clippings may be bruised and given to hoiscs or cattle, who are fond of them, 
and are found to Uirive and fatten on this food. 

Sl'bsfct. 4. Paling Fences. 

3039. Paling fences are only to be considered in a secondary light; for, of whatever 
wood they are made, however substantially they may be executed, or in wliatcver situation 
tlicy are placed, their decay commences the instant they arc erected. Wherc^ penn.mcnt 
use therefore is ronuii ed, palings ought never to be adopted; but for ornament in pleasure- 
grounds, or for tlie protection of young thoins, they are highly valuable. I a all cases 
where either dead liedges or palings are used, the decay and uUimcatc loss of the fence is 
owing to that part of it which is let into the ground being rotted by the moisture. Where 
dead hedges arc planted, it is no easy matter to piovide a remedy against this evil; as 
the stems are sc- numerous, that, to give each of them a preparation that would completely 
defend it from the effects of moisture would be attended with an expense equal to, if not 
greater than, the value of the fence. Where palings, however, are used, especially the 
most expensive and substantial kind of tliem, and such as are meant both for duration 
and ornament, it is desirable to prcjiare the standards, or upright parts that are placed in 
the earth, in such a manner as will enable them to resist the moisture for many years. In 
the south of England, the post is always more bulky at the lower end than the upper, 
and is fixed in the ground by digging a hole, placing it therein, shovelling the soil in, and 
ramming it round the post till it be firndy fixed. It has been a practice from time 
immemorial, to hum or char tliat pait of the st.mdards or palings intended to be set or 
driven into tlie earth: tlie reason assigned for this practice was, that the fire hardened the 
parts thus subjected to it, and, by rendering them impervious to moisture, inode them inoic 
durable tlian they would have been without such opciation. But the best defence^ at 
present known against the effects of the weather is the bark of the tice. lliis covering 
it has from nature, and is possessed of every icquisite, being impregnated with oil, resin, 
and otlicr matters, which secure it comjiletely, not only against moisture, but other 
injuries arising from the operation of air, light, Jieat, Ac.; of this we have strong proofs 
by observing whathappe ns wlierc, by cutting off a branch or otherwise, the bark of any 
tree is destroyed. If the surface laid bare by the wound is considerable, that part of tlie 
body exposed by it begins immediately to decay, and continues lo waste, unless some 
covering be made use of to supply the place of the bark; for lliat purpose nothing has yet 
been found so effectual as a coat either of boiled oil, or of oil-paint, which, by completely 
excluding both air and moisture, not only preserves the tree from rotting, but also prevents 
it from bleeding and wasting itself by an effusion of juices from the wound. When 
trees are cut down and sawn into planks, whether for palings or any other purpose, and 
arc afterwards exposed to the weatlier, the same thing happens that we have mentioned 
as taiflnB place with the growing tree when deprived of,its bark, but in a much greater 
degree, as the whole surface is tlien without a covering. To prevent this decay, tlie same 
remedy should be applied, viz. painting the whole of the wood, or otliorwise filling tho 
pores with oil, in such a manner as to prevent die entrance of moisture. There arc now 
coarse oil-paints sold of all colours, so cheap as to enable persons erecting palings, or 
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other works of wood, to paint them at a small expense. Other very good remedies axe 
to be had at a moderate price, as the pyrolignous acid from gasworks, which, if the points 
of the standards that are to be driven into the earth are dipped into it while the liquor is 
boiling hot, will preserve them from the bad effects of moisture for a very long time. 
Previously to the dipping, they should be properly sharjjened, and that part which is 
to enter the ground, or even the entire post if convenient, moderately charred or burnt. 
Common tar, melted pitch, or gas liquor, may also be successfully employed for the 
purpose of defending the extremities of the upright parts of paling from moisture; 
linseed and train oils may also be used with success; tlic great object being to fill 
tlic pores completely with some unctuous or greasy matter, or contract them by partial 
charring, so as to prevent the admission of moisture. The posts should be completely dry 
before tliey are dipped in any of these preparations : for if they are either made of green 
wood, or have imbibed much moisture, or after being dipped are exposed citlicr to the heat 
of the sun or to a severe frost, the moisture wUl become so much expanded dicreby, as to 
burst through, and bring off the paint or otlier coating; whereas, when they are made of 
well seasoned wood, and arc at the same time perfectly dry, and the pitch, oil, or varnish 
boiling hot, it readily enters the pores, and, by filling them completely, prevents the access 
of moisture, and consequently the injurious effects produced by it. 

3040. The simile nailed paling consists of upright posts, driven or set into the earth at 
certain distances, and crossed in three, four, or more places, with pieces of wood in a 
horizontal direction. This paling is foi the Jiiost part made of coarse sawn wood, with 
out any dressing. 

3011. The jointed horizontal paling consists of massy square poles, driven or set into the 
earth at regular distances, through which mortices or opem'ngs arc cut for the reception 
of tlio extremities of the horizontal pieces which traverse them. 

3042. The upright lath paling is made by diiving or setting a number of strong piles 
into the earth at regular distances, and crossing tliesc at top and bottom with horizontal 
pieces of equal strength ; ii])on these last arc nailed, at from six to twelve inches’ distance, 
a number of square pieces of saw n wood, of the shape and size of the laths used for the 
roofs of tiled houses. This sort of paling, when properly executed, looks very well, and, 
notwithstanding its apparent slightness, if well suppoitcd by props or rests at regular 
intci vals, lasts a long time. Where there arc plantations of young firs in the neighbour¬ 
hood, laths may be had at a trifling expense. 

3043. The horizontal paling of young firs, or the leerdings of other young trees, may be 
had lecourse to with advantage upon estates with extensive woods, or surrounded with 
belts of thriving plants; the thinnings of such woods or belts being highly valuable for 
making palings, especially when the pLnitation consists chiefly of firs. The palings of 
yoting firs an* of two kinds, cither horizontal or upright. The horizontal resembles the 
jointed dressed paling already desciihed, and the upright is similar to the latli paling. 

3044. The chain horizontal fence is made by fixing a number of strong square piles 
into the earth at regular distances, in the direction in which the fence is to run ; each of 
these piles has three strong staples or iron hooks driven into it on each side, one near 
the top, one within eighteen inches of the bottom, and one in tlie middle; to these staples 
or hooks chains arc fastened and stretched horizontally, in the same manner as tlie pieces 
of wood aic in a common horizontal wooden fence. When it is meant that the fence 
should be laid open for any temporary purpose, hooks are driven into the posts in place 
of staples, and the chains hung upon them; but where this is not wanted, the staples will 
be found the most secure method. In some cases the upright part of this fence, in place 
of wooden piles, such as have been described, consists of neat pillars of mason-work or 
cast iron. 

304,5. 2'he rope fence is nearly the same as tlie former, that is, it consists of upright 
posts, driven into the earth at regular distances, with holes bored through them for the 
li.assage of tlie ropes; in general tliere are three, and in some cases four, courses of ropes. 
This can only be used for confining cattle or horses; for sheep it will be found quite 
incompetent; for stretching across rivers, or pieces of water, like the chain fence, the 
rope fence will ho useful. 

3046. The movable wooden fence, flake, or hurdle. Tliis has hitherto been principally 
employed in cases where sheep or cattle arc fed with turnips in the field, to separate e 
certain portion of their food at a time; in tliat way liurdles are extremely useful, as the 
sheep or cattle, by having a given quantity of food allotted them at once, eat it clean up 
without any loss, which they would not do if allowed to ranged at large over the whole 
field. There arc, however, many other purposes to which hurdles may be applied with 
equal advantage. In the subdivision of gantlemcn’s porks, in order to subject them to a 
course of oration, no fence is sC suitable as the hunfle, which may be taken up and set 
down at pleasure, and in a short time. This circumstance being geniStdly known, these 
fences never convoy the idea of impassable barriers ; and, not being very common, they 
are never considered vulgar Were it not for their expense, they would be far pteferabU) 
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to common fences, in districts that do not require shelter; because they occupy less space 
than hedges or w^ls, and do not, by attracting cattle, cause their manure to be unequally 
distributed; nor do diey harbour birds or insects. 




. 1 luoorffn hurdles (/f„' 478 nnrt 47‘) ) maj sometimes be formed at less expense of 
material titan int* comiuoii sort, Uccaubt they idmit o( being undo strong by working up short pieces* of 
• Au/\ wood llosp whidi aie liiglust {Jig 478 a b) miy be made of 

oik, and six l<ct high, so a:, to be a kme for cattle, others (yiyf 
47'l) may be imde ot the common prunmgs and thinnings of 
young )il tilt itions In gciicril it is in improvement in thi con. 
structiin ot liiirdles to m tke the two sides so as to answer either 
as bottom or top (Jig 480), by whuh mc<m8, if a leg is broken 
ofl, it Is only ncitssary to turn the hurdle upside down, and 
we have still a pirlcit hurdle tor this purymso make the heads 
eighteen iiithes or two feet longer than usual, and sharpen both 
(lids (Jig PiO), then the side pieces should bo alwavs double, 
one on each side ot the rails, and should shut in at their ends 
on the heads and the centre piete, that then bearings may bo 
equally strong and firm whiehever end is eseii uppeimost {Oajd 
Mag vol It ) 

3048. hon hurdles ( fig, 481.) aic found a \crj elegant and durable fence, tlioiigli more 

than double the expense of w ood. I’oi park or 
Javin fences they «iic admirably adapted; but 
occupy lathci too much capital for a commer¬ 
cial farmer. 

3049. The udlnii’, or uattltd, fence is made 
by dining a number of piles of any of the 
kinds of willow or poplar, about half the thick¬ 
ness ot a man’s wiist, into the caith, in tlie 
direction of the fence, and at the distance of 
K I alioiit eighteen inches from eath"bther. They 

I are then twisted, or bound togctlier along the 

^ I top with small twigs of willow or poplar (_^g. 

). This kind of fence has some ad¬ 
vantages peculiar to itself, it not only forms a cheap and neat paling, but if it is done 
fV^HV-OuTbriniLLKjiiL efVrfws cither about the end of autumn or early in the 

spring, with willows or poplars recently cut down, 
the upright pans or stakes will take root, grow, 

lateral hranchts ; and, 
if pains arc 'aken in the following autumn to twist 
and interweave these branches pioperly, a perma- 
nent and almost impenetrable fence may be formed 
in two or three jears. For the enclosing of 
marshv lands, or for completing any enclosure, yvhere a part of the line in which the 
.483 fence ought to run is so wet as to be unfit for the growth of 

* thorns, or the building of a wall, the willow paling will bo 

found an excellent contrivance, and the use of it will render 
many enclosures complete that could not otherwise have 
been formed. Sometimes stakes are used of a kind which 
do not take root and grow, in which case this form still 
makes a very neat and efficient temporary fence, {fig. 483.) 
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3050* The paling of growing trees, or rails nailed to growing posts, is made by pl anting 
beech, larch, or other trees, in the direction of tlie fence, at about a yard distant from 
each other, more or less, as may be thought necessary; these trees should be pro¬ 
tected by a common dead paling, till they are ten or twelve feet high, when they 
should be cut down to six feet, and warped or bound together with willows at top and 
in the middle; cutting oiF the tops wiU have the effect of making them push out a 
great number of lateral branches, which, if properly warped and interwoven with the 
upright part of the trees in the manner described fur the willow fence, will botli have 
a beautiful effect, and will at the same time form a fine fence, which, in place of 
deep decaying, will grow stronger with time, and may with very little trouble be kept 
in perfect repair for a great length of time. 

3051. The upright and horizontal shingle fences are chiefly made of firs, coarsely sawn 
into deals of from half an inch to an inch thick, and of different breadths according to 
the diameter of the tree. Pretty strong square piles are driven or set into the earth, 
and the deals nailed horizontally upon them, in such a manner that the under edge 
of the uppermost deal shall project or lap over the upper edge of the one immediately 
below it; the fence, when finished in this manner, will have nearly the same appearance 
as the bottom of a boat or cutter. An upright fence is made by fixing perpendicular 
posts in the earth, nailing three pieces of wood horizontally, and covering tlicse with 
shingles placed perpendicularly; in this case the shingles arc not above tliree inches 
broad, and the extreinittcs of each are pointed at the top. 

3052. The warped paling fence consists of pieces of wood driven into the earth, bent 
down in different directions, and their tops fastened together; this fence resembles the 
chevau3!~dffiise,y!\t\\ only this difference, that, in place of leaving the points standing 
up, as is the case with that part of fortification, they arc bent down and tied together. 
When made of dead wood, tliis fence is equally perishable with otlicrs of the same 
description ; but wlicn made of growing plants, it will be found very lasting. 

3053. 2'he light, open, paling fence, with thorns, or the branches tf trees wove in {fdt" ■434.), 

404 differs fioin tlie coratiiun paling fence already described, 

only in being warped eitlicr with thorns, or the branches 
of trees. Wiieii piopcriy done, it forms at once a very 
complete fence; but, like all fences made with dead 
wood, it will be found very perishable, and will require 
many repairs. It has, however, one advantage, viz. 
that, when properly executed, it is proof against the 

entrance of animals of any kind. 

nails or ties of any sort, by 
inserting the pales or stakes 
in the ground in different di¬ 
rections {Jig- 485.), and by 
using forked or liookcd stakes. 
They are chiefly desirable in 
forest or park scenery for 
maintaining a particular cha¬ 
racter, and for separating horses, deer, &c. Such fences sometimes occur in Poland, 
Hungary, &c. ; but in a civilised country they arc to be considered more in the light of 
effect tlian of practical utility. 

3055. Parkfences of iron arc the most efficient and elegant, {fg- 486. and 487.) Light 
cast-iron posts, with rails or round iron rods, five eighths of an inch in diameter, to the 
height of four feet, and, a foot higher, on the bent extremity of the posts, a chain 
instead of a rod (Jig. 486.), are found to form a barrier against any description of the 




486 



larger quadrupeds kept in British parks, as horses, wild cattle, buffaloes, deer, &c. 
Painted green, or even with the paint called blue anticorrosion (ground glass and oil 
chiefly), or coated over with the pyrolignous liquor from the gasworkig, sueh fimCes arh 
not obtrusive, and less lialc to suggest ideas of limitation, confinement, re8tm|iti,>&!0kf 
than walls or pales. Silm’ly characterised fences may be composed of cotuifct^ 
hurdles (Jig, 487), which are Taluablc, Mid probably the cheapest of all 




























♦ee ' SCIENCE OE.AcSft^qtJLTtJEJ^ JPam II. 


dividliig rich aiid extMiuva pastures, sUch as a park let out to a fanner for several pears* 



j^raring. For poultry, or foi excludin'' lures, rabbits, &(,, the lower part of such fences 
IS covered with a wire netting. (_/y. 488.) 



SoBsECT. 5. IFall Fences. 


'i056, jra/l Jincrs are constructed of difTorcnt sorts of mateiials, and are of vsuious 
kinds. They aie for the most part good Itnces, tliough some of them, as those of the 
eartliy kinds, are not by any means durable, and tliereforc should not be formed wheie 
better sorts can be used. In the constriiction of walls, it is essential that the stones be 
cither taken Irom a quirry, or consist of the largest land-stones broken in such a manner 
as to have a good 11 it sin face, in oidcr that tlicy may bind well, th.it they be built by 
masons, and will pinnid, that they hisc as dry and deep a foundation as possible, in 
order to guard agunst frosts, &e. , tint they be* made wide at the bottom, and Upcriiig 
Upwards to about the brcidth of ten iiuhes, when the coping is to be applied ; that the 
coping consist of mateiiils that cannot be ie.uhly oveiturneel oi removed, ns, upon tlie 
manner in which it is finished, muili of the futuic value and duiahility of tlie wall will 
be found to depend. 

3057. Dri/ ’rtoiu Ih aie of three kinds those constructed of round stones gatliercd 
from the fields, and ' ifh turves; of quaincd stones, upon which some pains have 

licen bestowed to put into propel shape; and the Galloway dike, so dcnominaicd 

irom its being originally used in that country. 


4S9 


SOW TAe wall ot rfiAc made wi/ti} ound oi lami-donrf, by labourers, and tovered with a coping of turf, 
19 a very indiirerent fence In most instances, it is not only very ill constructed as to shape, being of oi.e 
unitorm thickness from top to bottom, but the stones, from their round figure, do not present a sufficient 
surface to each other to bind and give stability to the building lliis fonec has long been known, and is 
Still eery ronimon in the remote |Mrts of the eoiintry, uimn I'states where* the first ruile essay is made in 
the way of Improvement, and where masons cannot readily be had In such situations it has a two.fntd 
benefit, the surface is cleared of many stones that would otherwise hive presented a loiisutcrabic 
obstacle to its iiiItiration,and the field is at the same time enclosctl but, though these objcits are accom¬ 
plished for a time, their benefit is not iKimaneiit, as the w-dl is jicrpetually tumbling down , even the 
cattle lubbing against it make considerable gaps in many places, and in that wiy, greit trouble and 
expense are annually required to keep it m rep nr 

itlM fht wall inuhich the slonaate qaat>ied\Jie W)), and 
put togcfbir by skilful masons, bioad at bottom, ta|ieriiig gra¬ 
dually u)>wards, and finished at toji with a substantial (oping, 
h IS a seiy neat appearance, and h is been known to last thirty 
ind even forty yeirs without repairs A good foundation is 
highly essential in the eonstruction of this fence, from nine to 
twelve inches is the smallest depth that it shouhl be below the 
common surl.ii e, especially if the soil is o])cn and iMiroiis, and 
thi largest and heaviest stones should always bclaiil undermost 
The best dikes of tlfli kind are now built solid horn bottom to top, and coped with stones resting upon 
others prsuecUng beyond the width of the dike (t ) 

490 yoCiO TAi Oaf/omny (Hie or uWf (jfg 4')0) is principally cmjpjoycd 

for cm losing high groun is that are depastured with sheep, for the 
confining or winch it seems well calculated hioin two feet to two 
and a half, at the bottom, it is built in a regular compact manner 
with dry stones, i every respci t the same as a dry stone wall with 
a broad base, tapering gradually upwards the building Is then 
levelled with a roursc of flat stones, resembling a coping, in such a 
manner as that these flags or fiat stones shall project two or three 
inches over the wall on each side Above these flat stones is laid a 
course of rugged round ones, placed upon each other in a Way 
secure enough to give stability to the building, but at the same 
t to leave a considerable vacuity between each, by which meant a ilree passage is aftbrded 
wind, which blows through them with a violent whistling noise This rough open part 
X g^peralir raised thtec feet above the regular pMt of it, gradually tapering upwards, till 
Wtw Mahout nine inches brood, every rourscofTne rough stones being smaller than that 
nth it 






If tofn^th it its tottering appearanee is so well calculated to prevent sheep, cattle, or other 
m approaching it, that it is seldom indeed that any attempt b made to leap over It Tbla 
toMber with the ease with which the stones are procured, in most of the ittuationi where 
ray dHie is o^, renders it a valuable fence. 
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30f) I. Stone amt lime waJti, in order to be durable, should have a good foundation, deep 
enough to prevent them from being hurt by frosts, with a bread l>ase, tapering gradually 
upwards. Tlus fence, vrhen properly executed, is, next to hedges, the most durable: 
it is, however, vciy expensive; and its superiority over the dry stone-wall is so trifling 
in point of durability, as to render the latter the more eligible, being much cheaper, and 
answering every purpose of a fence equally well. For the building of this wall, stones 
taken from the quarry are to be prefcired to the common land-stoncs; for tliough a 
mason may be able to remedy, in some ineasurc, the inequality of suifacc in land-stones, 
by mixing plenty of lime with them, yet experience proves that walls made with such 
stones, notwithstanding every care on the part of the bu.I Icr, are much less peifect, and 
last a much shorter time, than wheie qu.U'ricd stones are employed. This, like every 
other stone fence, should be seemed at tlic top will) a substantial toping. Stone fences 
of every description not only form complete enclosures at oiue, and by tliat means allow 
the proprietor to entei into immediate posse sion of every advantage that can arise from 
tlie enclosing of his fields, but, by the little toora they occupy, a considerable portion o' 
land is saved. 

,()(;2 In the consti uthon of walls of stones ami clay, the clay is used like lime, snd u meant to answer 
the same purpose It requires slender ohscrvation toconviiiec intelligent jiersons, ihat a wall made with 
such materi ifs m the ordinary way cannot he s durable one, tor if the (lay in idc use ol in building the 
(ence has been very moist, the summer’s heat wrill dry it so much as to leave considerable i hasms in the 
building, theseclrnsnu must nciessanly deprive mmy nl the stones nl tint support which thev require, 
and in th.Lt w ly endanger the building this, however, is not the only ineuiivciiiLMicc with which this 
kind ot wall is attended , the ellect of the siunmer's sun utmn the e lay pare hes it so eoinpli tcly, that w hen 
the wet weather coniiiiiences about the end ot autumn, it absorbs the nicnsfurt like a siningc, and if it is 
overtake ii by fTost while ni th it state, the fabric swells, bursts, anil tumbles down 
9)f>i Walls of stone and clay, dnshid nitk time, diller in iiii respect fioni tli it described, exceqit in the 
harliiig or dashing that is given them Where that opii ition is well pcrloruied, and at a pro|K.r season of 
the year, the coating ot lime, by preventing the entraiiec of moisture, will add greatly to the durability as 
well as beauty ol tlx will, so much so, indeed, that some fences made in this way, where the clay was 
proiicrly leraiKUd, and diel iiotrontain too much moisture, anti where a harling or dashing ot lime was 
afterwards given, nave been known to last nearly as long is walls made entirely with stone and lime 
HXH Till diy stone umtl, tippid with him, diders IVuin the ordiiiarv tby stone wall, in having about two 
or thii'e inches ol it on each side lippctl with lime, which gm s it the apiit iranee of being built entirely 
with Slone and lime Where the exte'rnal appiaranie of a fence is an objeit, something is gained by this 
jraetiee, in point of re il duritioii, however, it seems to possess very little adviiitiige over the common 
ell V stone wall, which, win ii propei ly executed, I ists ecju ills long 

i0(i5 1)1 y stoni walls, Itpiied and hai h d, ire muc li the s ime, noth iiig more being added than a harling 
111 il ishiiig ot liinc itlir the other work is liiiished tins addition is to be ennsiderodmeiely asan improve, 
mi lit 111 on tlicir ippeaianee, and not as eontribiiling to niereasc then utility, or re iider them more durable 
Is t( lie es 

MIW) Dn/ doih walls, pinned and hat It d, art niiirh the same the ina i iily carefully pin* or fills 
lip all the iiiterstii e^ ol the tiiiildnig with small stones, illei Inej hive i lit in the ordinary way, 

iml itlle rwirds <1 ishes or hirls them over with lime 1 ho piiiiiiiig, liy ip ive>ry v.aiant spare, and 

iflbreliiig loinplete sup|iort to the stones in every p irt of the surface-, adds e.. siderably to the durability of 
the lunlding, and the h irling alterwards giv es the whole a (inished substantial appearance, wine h renders 
them et oiiccagrte ible to (ho eye, .ind 1 istiiig .is teiiecs 

HKfl lilt d> y stom wall, u till a light paling upon tin top, is sometimes m ide, and for particular purposes 
answers we 11, and has a handsome apiie iranee when well excruteel 

A;»li teinf/s arc seldom had reiourse tofor oidinary eni leisuies, except in situations where stones arc 
e xtieniely si nee (as is the case in some nmntics), and fui pleasure gruiiiids, and lor park or garden walls 
In Notliiigliainshire, we have observed bnek wills ot open work, in the manner ot the walls of Mac. 
Ph 111 s dungpits, hut the rigrng bru k wall we should think prefciablc as a field wall (See Fnc of Gard, 
and Ga) <l Mag veil v p 078) 

506 9. Frame walls arc constructed iii tlio following manner — A frame of tleal boards, 
of a w iilth and height propoi tione el to that ol the inteneled fi'nce, is pLiced upon the line 
111 vvhiili It IS iiitcneleel to he made, a proper foundation having been previously dug; 
the fr.iine is then filled with stones of all sorts, gathered principally from the adjoining 
htids when the frame is filled to the top with suth stones a ejuantity of liquid mortar 
is pouieil in amongst them, sufficient to fill up every interstice ; the whole is suffered to 
remain in that state till it is supposed tliat the> mortar has acquired a suitable degree of 
fiimness to give stibility to the luiilding, which in summer, when the weathef is waim 
and dry, will not rcipiiie above a day or two. The fiamc is tlrcii removed, aiui placed 
n little fill tiler on in tlic s.inie line*, in sueh a manner as that one end of it shall join 
immeydiately with that part of the woik from whicli it had been removed. In tliis way 
the line of fence is gradually completed, which, when the lime is of good qualify and 
well mixed with sharp sand, and the proper pains taken to incorporate it wdth the stones, 
presents a smooth unifoi m surface, and will doubtless form a substantial and durable 
fence, 

3070. Tinf ivaUs arc met with in almost every upland or hilly district throughout 
Britain, and for ti'inporary purposes are founel vi-ry useful. In a variety of ihstancea 
this sort of fence is used for enclosing fields, and is practiuyd for that purpose to a very* 
considerable extent; in others, howevei, it is used for the foimatiou of folda|1|pefi^ of 
other places of confinement for cMtle dirring the night. In general, the feHkjiie is titade 
with turf only, pared off from the adjoining surface, and us^ without ady tpixture i)C 
earth; in other cases, the wall consists of a facing of turf on each side, while thp dpacb , 
lictweeri is filled up with loose earth. For a ibid, tliis ftneo answers extremely wellf- 
but for enclosing a field, or indeed any other puiqiose where durability is required, it 

Kk 



498 


SCIENCE OF AGRICULTURE. 


PARr H. 


should never be used, as from the moment it is finished its decay commences, and no 
pains or attention will be able to keep it in repair after it has stood two or three years. 

3071. Stone and turf walls are also very common in many situations, where better and 
more durable ones could be iii.idc at equal, perh.ips less, expense. In many instances, 
however, they arc employed from necessity, win re lime is cither very dear, or not 
obtainable at any price. ' , 

Mud wa/fi, tilth a mixture sit aw, wore formerly frequent in many places, not only for surround¬ 
ing tmnll entlosurcs and staik-yards, but also for the walls ot farm-houses and ofllics, and ior subdividing 
houses into ditlcreiit apartments When t ithcr the outside walls, or the inside divisions of .a house, 
sre to be made ot these materials, the custom is, to take a small quantity nt straw, and incorporate it 
with a sudieient proisortiun ot clay, the straw in this lase ansners the same purpose .is hair in lime, 
plaster When a sumLiint number of small masses are made, the work is begun by laying a stratum at 
the bottom of the intended wall, this being done, and the ditlcrcnt pieces tirmly kneaded or worked 
together with the hand, a flat deal board is applicii on caeli side, which, being properly pressed and rubbed 
against the building in a horiaoiit il direction, not only si rvis to consolidate the work, but gives it a degree 
of smoothness and unformity, siicicssive slr.it-i arc .KMcd, till the wall is raised to the intended height, 
care being t.iken to tapir it gradually upw-iids Walls in<idc in tins way, if properly constructed, will 
last for many years, and, if dashed or harled with lime at a proper season ot the year, will have an 
appearance no way inferior to such as arc made with stone and lime; along with this addition to their 
appearance, the harling or dashing with lime, it properly dune, will, by preventing the access ut moisture, 
render them much muic durable 

307.3. Rammed ratlh, or cu2>ise, walls .irc very conunon in France, botli as fences and 
walls for buildings. Tliey have been described at great '< ngth in the Communications 
to the Board of Agncxdtnre, and in other works, and tried in vor.ous parts of this country 
with tolerable success, though they are by no means suited cither to oui moist climate, or 
degree of citili!.ation. In lonstuicting them the eaith is previously pounu 1, in order to 
crumble any stones therein ; clay is .aililed in a small quantity, about one eighth port. 
It is all beaten and mixed up together by repeated blows with a inallct about ten inches 
broad, ten or fifteen inches long, and two inches thick. The c.irth being tlius pre¬ 
pared, and slightly wetted, the foundation of tlie wall is dug. This is laid with stone ; 
and, when it is about one foot higli aben e the surface of the ground, planks are arranged 
on each side, and the space betwien Idled witli the earth intended foi the wall, whiih 
is strongly beaten. This method is continued successively, till the wall is completed. 

3074. Slam}.td eatlh ivalls are the invention of Frangois Coiiiteiaux. Earth prepared 
in the same maimer as for rammed walls, is put into a mould or 
box of any size, generally that of the pioposcd wall’s thickness in 
width, one or two feet long, and about one foot high. (fg. 491. a ) 
Tlie mould is a ‘trong oaken or iron box, and the earth being 
pi iced in it, is compitsscd eitbei by the .iction of a press acted on 
by a lever or screw, or a stamping-engine similar to the pile-driver 
or gicat forge-hairmiei. The stone, or solid body of cartli (6), 

“ thus acquired, is tlicn used m the same way as common hewn stone, 
\ and either bedded or incicly jointed with limc-niortar; it is then 
washed or harled, both for clTcct and duration. Vaiious machines 
for fonning bricks and stones for the ordinary purposes of building 

_ lence walls, and sheds, and other buildings of one story high, may he 

found in the eighth and ninth volumes of the Mechanic's Magazine. 




CllAV. V. 

Gates and Brulges approptiate to Agriculture. 

3075. The gale may he considered as a movable part of a fence, or as a frame of 
timber, or iion, r<.ulily moved, and calculated to give a convenient inlet and outlet to 
enclosures. Gatis maybe considesed in regard to the principles of tlicir construction 
and fixing; the mateiials of wluch they arc made; ard their dilfercnt kinds. 

3076. With respect to const) uction, the great object is to combine strength with light¬ 
ness. The absolute shength of materials depcntls on their hardness and tenacity. A 
gate, therefore, cory>isting of one solid plate of wood or iron, would seem to require most 
force to break or tear it in pieces: but this would not be consistent with lightness and 
economy, and in the use of such a gate it would be found to open and shut with more 
difficulty tlian oue less strong. Tlie skeleton of a plate of wood or iron is, therefore, 
resorted to by the employment of slips or bars, disposed and joined together on mechanical 
principles. These principles, applied to carpentry, direct the use of what are called ties 
and Strutts, in the judicious composition of wliich, as far as construction is concerned, 
consists the whole art of carpentry. A tie {Jig. 492. a) is a bar, or piece of timber, so 
placed in a structure os to resist a drawing or twisting power; a strutt (2>) is one so placed 
as to resist w eight, or whatever has a tendency to press or crush. The horizontal bars of 
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.1 gate are all ties, the diagonal and perpendicular ones strutts. On the judicious 
combination of these ties and strutts dejiends the absolute strength of tlie gate, and 
on their lightness, and on the general foim of the gate, depends lU adaptation for 
opining and shutting by means of hinges. 

3077. The cotishuclwn of a gale best adapted for opening and shutting is next to be 
considered AH gales, alter litiiig Rung, liaie fiom tliiir giaviution a tendency to 
deviate from thiir onginal position, to sink at the head or falling jiost, and thus no 
longer to opin and shut freely If the lonstriiction and hinging of tlie gate were 
perfect, this could not possibly take place, but as the least degree of laxity m truss¬ 
ing the gite, or i^ant of firmness in fixing the post in ihe ground, will occasion, after 
frequent use, a sensible deprission at the head, it bctoincs requisite cither to guard 
against it as much as possible in the fiist construction, or to (live a pro\ision in 
the design of the upper hingt (fg 49 J) for rectifying tlie deviations as thev take 
])lacc. 


492 
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3078 Tn oi dcr to undi rttand the con^truettan bat ealrulated to resist depression, supiKPSe a gate hung, 
iiul I esting on its hei I Jig i Ut) acting is i sti utt, nnd msint lined tlicri hy its upiier liingc (d ai ting as 
, , a tie, tlien the bottom rad of tne gate considirotl is 

representing tlic whole, becomes i Itvir of the seiorid 
kind. 111 whiili the pnip is at one end (c), the powei it 
the other (g), and the weight pined between them iii 
the lino ot the rentre of grivity of the gate (0 Now, 
as two equsl lories, to hold each othir in esjuilibriiiiii, 
must act 111 the same direction, it follows that the 
I wer siting st tin end ol the Itvir (g) will haie 
nil st influence whin exerteil nt right angles to it in 
the line (gt), but ss this ciniiot be aeeomplished in 
1 gate where the power must be applied obnquily, it 
l( Mows, th it a largo niglc becomes requisite, that the 
greater thi iiigli, the greater the power, or, in other 
words, the Itss the strain on the eonstruetioii of the 
gati, or the less the temitney to sink at the head 
J lie halfot the light angle erg) seems a reasonable 
hiiiit by whiih, if the iKiwcr requisite to hold the 
weight III equilibrium, wiien acting at a right aiigli, 
^ be as the side of a square of the length of the 
low 01 bar ol the gate (g c), then the tiowcr requisite 
to 11 eet the saini end, whin acting at an angle ol 47 
(liLiies, IS as till diigoiiil tn this squire (g A) By 
ell lilting the square tn a p.aialii logram, the rela 
till proportions will still be the same, and the adv iiitigis ml ilisadi iiitigis will be rcndircd more 


— 
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obvious 

MO llatshll ant Pail i have paid great attention to the eonstruition of gates for many years. 
Mure than fifty >t irs igo 'VCaistell eireulated imong liis fiiinds plans for ornamental g itis with si mu 
oval and semieiri u I ir br ii i , mil sin h gates IJig 4 )(i) have now I c ome general Parker has dirci led 
his priiiiipil attintiun to the h mgmgs and fasti lungs ol gites , an 1 his forms of latches, hinges, ^c, 
will as Ins turnpike gates (yig 4 li), are also voiy get or il • 

3080 The const! action oj thi gate is thus given by W iistell ihe he id (yig 49J a) and heel (6) are to 





d 


Ik formed of oak, and the bar* and braces of foicign fir “ If inferior materials art used, they may be 
in ide a little thiikcr, but the breadth should remain the s ime 

B 

The heel ot the gate to he about • by in lies 

I he head ot ditto 
f he t<^ rad, or bar, vi rtical plicc 
l>itto horizontal picec 

ihe bottom liar . • - . . 3i . U 

The other four bars, and the four braces . . . 9} . 

Ihc dimensions in column under A are token on the face of the gate, thoHC ui the column under B are 
taken in the direction of its tliickncss. Narrow and thii k bars, when lirared as in this design, are strongir 
than broad and thin ones, eontnming the same quantity of timber, iiid lliey ilso oppose a Icsssurtaie to Bie 
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wind The two pomU In tlip heel of the gate, to which the thimbles are fastened, may be considered as 
firm or fixed points From these |Kunts,viK Iand2,(^ 4<H) two braces proceed to 4 and 3 in the middle ot 
thebottom and top liars, and being there secured, these become fixed points, and fVoni these two points, via 
4 and 3, two braces procteil to '5 and (i, fixing those points i lie gate is thus doubly braced, via from the 
toil of the heel to the top ot the head, by means of the brares 1, 4, and 4, 5, and from the bottom of the 
heel to the hottom of the head, by means of the braces, S, J, and 1, b On each side of the gate are two 
braces, and those parallel to cat h other The brace procectling from the bottom of the heel of the gate, 
anil that winch is pirallel to it, as also the bottom bar, afie all strained in the way of compression , and 
the brace piocecding from the top of the heel, and the other brace which is parallel to it, and also the top 
bar, arc all strain^ in the Way of extension Ihe strains m this gate being none of them transverse, but 
all longitudinal, it would sui>port a vast weight at lU hcvl, without having its form altered All the 
braces serve the double purpose of keeping the gate in its due lorin, and of shortening the bearings of the 
bars, and strengthening them I'ow gates have less timber in their brat es, and, perhaps, in no other way 
can a gate lie so firmly braced with so small a quantity of timber At 3,4,7, and g.two braces and a bar 
of the gate are firmly screwed togc tlier, by mc-ins of iron pins and screw-nuts At the other points, where 
only one brace erossis a bar, coininun gate nails are iiscil I'u itsist the pressure of heavy i attic, a bar, or 
board, about six inches broad and one inch and a iguartcr thick, shoulil be laid with its broad side upon the 
top bar (sec section .it t), anil hxed thereto by mt iiis of the ends of the braces in the iniilille, and by the 
head and heel of the gitc <it the two t nils of it lliis boird will, in this misition, resist about the same lion, 
sontnl jirossurc as a thick top h ir threoiiichi s and a h.ilfsqi] ire, although itriiiitains little more than h.ilt the 
timber It is necessary that the lower bars of a field or fold gate sliemid be sufheiently dose to prevent 
pigs, Iambs, (nun getting through , but the ilist mros between the upper bars should be greater, that 
It maybe ceinstructcd without cither unnecessary wooil or weight 111 order, therefore, to arrange the 
bars so tliat the increase oftlicir ciist iiiecs maybe uiiiforni, the lollowing rule may be serviceable —“ The 
height betwi cn the bottom b ir and the top bar be iiig given, the i<ositioii of the other four bars, or lor any 
other numticr of bars, maybe found , thus, supiiose a the given height, to which the width of an intcr- 



mc ate bar is addexi, one half on the 
top b II, and ttie other half on tlic bot¬ 
tom bar OiiL bir must always be 
exactly in the in die between these 
two, as at c, to whion the braces, at 
their crossing, are to he bolted In 
this design another bar is rcquireel 
between a and r, and two bars be¬ 
tween c and b, that is, the whole 
distance,afi, is to lie divided iiitohve 
parts, m a regular progression to cadi 
other Draw any lino, a </, and (yoin 
n, set oil, of anv leuigth, five equal 
divisions, fyom the scaond division 
driw a line through i, in thediree 
ti»n e, and (rum the filth division 
w draw a line through />, also in the 
direction e, whe re the two lines will 
cross , then from the division ], 3, 


and 4, draw other lines to e, the point last found, and where these lines cross, the hue a h will be the 
position of the centres of the brt adth of the other bars Troni the centre of ca< h bar, thus found, mark 
off half the length of each mortie e, and whether the rads be of the same width as the mortices, or tenoned 
with .an equal shoulder on their upper and lower cxlgcs, they will be all in a regular progression, or, in 
numbers, if the distaiiec a b be divided into IIO eijiial p,irts, 


Ihe first distance from B will be 16 ol those parts 


Second 

- 18 

1 bird 

. . 21 . 

I ourth 

- 2.3 . 

Fifth - 

. . >0 - 


1 SB S 


The progressive diftcrtnees between the distances being 2, 3, 4, and 3, the three first being equal to the 
two last, and the whole equal to one hundred and ten But if adjusted in the propoition of the following 
numbers, the whole height A J), being divided into thirty equal parts, the bars at the liutUim of the 
gate will be a little elosi r 


The hirst disbancc 
Second 
Third 
Fourth 
hifth 


■ 

: d ^ 


These numbers have one as a common difibrence If these rails have shouhicrs, and arc pioneel so as to 
draw them close to the head and heel, they will be licttcr than without shouhleis The pins should not 
be exactly in the middle of the breadth of the head and heel, but nearer the inner edge, that the piece of 
woikI between the pin-hole and the end of the rails may nut be so liable to split out 
3031 "On Hit banging 0 /gatft When gates are hung to open one way only, their heels and heads 
generally rest against the hanging and falling post, and are about six inches lunger than the opening, but 
when they ire hung according to this design, gates may tie made one foot shorter, or six inches less than 
the opining , anil, consequently, they arc lighter, stronger, and less expensive The heel may be three 
inihcsand ■ half from the hanging post, and the head two inches and i half trum the falhngpost When 
the two honks in the h i iging post are placid in the same periiendicular line, a gate, like a door, will rest 
111 any i>osition to who b it may be opened, but in order that a g.tte may shut itself when thrown open, 
the hook must not be in the same pcrpendieul ir lino, and the fartlicr they arc out of it, the greater will be 
the force with whiih the gate will close Ihc following is a nicthod of fixing the hooks and eyes, or 
thimbles, to answer this purpose —Supposing the hanging post to be set iierpeiidicular, and that one side 
or face of the g.itu is intended to be m a line with one side of the posts, as snown in the engraving, the 
centre of the uiqicr hook in ty be two inches and a half froi the inside, and one inch fi-om the face of the 
post The centre of thg < ve, or thimble, for the upper hook, may be one inch from the heel, and one inch 
from the face of the gate Ihe centre of the lower hook may be an inih and a half firom the inside, and 
lialfan inch from the (arc of the post The eye for the lower hook may be two inches ftom the heel, and half 
an inch from the l.iee, of the gate 1 he best way rf fixing the hooks to wooden posts, is M have shoulders 
to keep them at the proper dist inee, and a screw and nut on the end which is to go into at4 post, to which 
they snuiiUl lie tightly screwed The eyes should have straps to go on each side of the heel, and along 
the bottom and top rails of the gate 1 lie straps inr the bottom eye may be about six inches long, with 
two holes for holts, one of the bolts to go through the middle of the heel, and the other through the bottom 
rail and brace Ihc straps to the top eye maybe nine inches long, with three holes for bolts Blocks 
being fluid in between the straps and the bars, the nuts are then screwed on the bolts Eyes of this 
description, winch answered very well, have been made of cast iron , the pins and screws of the honks 
were of wrought iron, the other part cast The position of a plane passing through the centre of each hook, 
Is shown 111 the iiigraving (yig 491.), by the dotted line A Bon the plan If the gate was opened to li, it 
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would be at its highest elevation, and would have a tendinrv to fall either w ay until it arrives at A, when 
the head will be it its lowest descent If the g ite be shut, the spur and ratcli pri vent the head ftoiii f ill 
ing to its lowest position , but the tendency it has to fall to A, is designed to assist m keeping the gate 
closed Ihc iron work of the gate ought at least to be painted II the whole of the gate be isiinted, the 
ipiiearanCL IS greatly improved, and if, is hen painted, the w od be quiU dry, it will lie likelv to last 
longer fiates, in close situations unde r trees, although painted, will sooner dee ly than gate s not | ainled, 
in open and more exixised grounds, and this circumstanie has, perhaps, induced some persons to conclude 
that the paint, instead of the situation under trees, uas injurious to the gates ’ 

3082 Parktr s cumptnsation bmgijor gaits tirhtch at c much m use {Jig 495 ) is an excellent lorrectivc 

to their tailing, 
all that IS neecs 
sary, when the 
gate sinks at the 
head, is to sirew 
■t up by the nut 
(n) till It regains 
Its origin il jHisi 
tion I or road 
and f trill j iid 
gates the hinges 
are valuable p irts 
of the eoiistrue 
tioii 

jOS 5 A gate 
should bi so hung 
as to hav( tuo 
faUs , one to the 
lianging I ost, to 
make it eateh, 

and the other to a point at right angle with the gatewa), so as to keep it (Yilly open To etieet this pur 
pose, having set the j ist perpeiuhrul ir, let a | iumb line be drawn upe ii it on tins Imp at a piopi r height, 
place the hoek, so th it it may project three inrhes and i hall fre m the flee ol the j ost, and at a eon 
venient dist inec below this place the lower hook an inch and i h ilf to one side of tile ptrj indie ular line, 
and projecting two inches trom the face of the post, then place the top loop or eye two inches trora the 
(ace of the hanging style, and the liottein I i p three inrhes and a h ilf thus hung, the getc will hase a 
tendeney to shut in every pc situ ii A gite so hung w II haie i tendency to shut m every pisitiiii 
because if the weight r I the gate be rc prcsi iite 1 by a cliagc iial line fr >m the heel to the hr ad this, hy the 
resolution if fcries, isii ill tbie into otiii i (wr hues, iic j erj emheul ir and the c thi r hi rizontal, the 
former representing that i art et the weight uhieh presses in a peiprnilieiiljr josition, and the latter that 
part of the weight wliieli presses in a horizintal chicitien, and gives the gate a tendency to shut 
{Nortkumb Rip 6J) 

*1084 Gates att rally constivcUd (f lintltr, and whitivci kind maybe used it is 
essentiil that it be well se isoned, as, without atUntion in this rcspttt, they arc soon de- 
ringed in their striiiture by the licit of tlic sun they should also he well and eon eclly 
put together Oik is undoubtedly the best sort of wood fur the purpose, where dura^ 
hility Is the object, though some of the lighter kinds of wioods, as deal, willow, &c will 
often last x great length ot time, is, from their lightness, they ue not so apt to elestroy 
themselves I he lighter gites iie in ide tow mis tlie he id oi opening part the better, 
provided they aio snfheiciitly strong for the purpose they ire to serve, and on this 
iceount the top bars miy, in many cases, as where hoi es m to be kept, he left con¬ 
siderably stronger than the others If this is not done, they ire li ible to be broken by 
the animals rubbing tiuir neeks upon them, exeept where they are made very Ingli 
Gates are generally made eight <uid a half or nine feet in width, and from five to six 
feet in height, the bars being three or four feet broad, and five or six in number In 
])aiticular instances i smaller bar is introduced between tlie two lower ones, in order to 
prevent small am in ils getting thruU(,li 

3085 Iron, both hammend and cast metal, has long been in use foi ornamental gites 
U^o )> lately come into use in some elistricts lor field gates 1 heir eligibility 
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must depend on their price and durability wit}) relation to wood. At the ordinary prices 
of wrought iron and oak, they will be tciind of doubtful economy , east ii on gates are 
too heavy, and too habic to be broken, lor agricultural purposes 

3086 The posts or pillars to which gates are attached should, in all convenient cases, 
be formed of stone , as this matena], when hewn and properly constructed, will lost for 
ages Wlicn formed of wood, oak and lareli arc tlie best soits 'Ihc lattei, where suit- 
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able, fchould be used without removing tlic bark, which has been found to add greatly 
to their durabiiity. In some places it is customary to plant trees for g itc-posts, and 
after they have attained a certain size and thickness, to cut tlicm over about ten feet 
abovt the surface whcie the trees thrive, tlicy form the most durable of all gate-posts , 
in many instances, liowever, they fail, and much trouble is necessary to repair tlie 
defect. Where the posts are made of dead hmher, tliey sliould always be strong, and tlie 
wood well prepared that pait which is let into the earth should also be defended, by 
dipping It in coarse oil, or giving it a coat ot pyrolignous liquor, and all tliat isalxive 
ground exposed to the action of the wiathei, should be well covered with one or two 
good coats of oil-pamt The expense ot this preparation is but tnfling, while the benefit 
IS very great. 

TOST 7/n substanri r/a gate past, according to Parker, iliould be Iroin tight tot( n inches square, ot for 
very heavy gites a loot squire would not be too Urge It made of still larger sizt, it is belter '1 he 
ettadino&s oi i gate post, ht siyi!, depends in a grett mcisurc upon the depth to winch it is set in the 
ground, whuh ought tube iKirly equal to its hti^lit Intor si\ fpot ark, in gentril, iuJiy suftiiioiit 
but the posts may be kept in their places by a strong tratm work placed under the ground, extending 
between the posts 

197 “JOSS. The failemn^s of gatty, it is observed by Parker (iTisay, 

he. I SI 6.), are as various as the hhieksmiths w ho eonstniet them 
The siibjeet occupied his attention in connection with the hanging of 
gates, and he has introduced v irious iiiipiiWid forms. One of the* 
most secure 45)7.) is a spring-lateh (a), op< iicd by a lever (6) 
which works in a groove in the upper bar of tlie gate and Iherefuie 
cannot be rubbed open by cattle, while, by inciiis of a knob it the 
end of the lever, and rising up against the top of the upiight bar (c), 
so tliat cattle einnot touch it, it is very e.isily opened by persons on 
hoiscbaek with or without a stick or whip 



3t 89 A timple, economical, and tJJTietiti spring latch consists of a bolt IJlg 498 a ), which is loose, and 

1)1 ijs freely in two morticed openings in the 

V _ 498 upright birs, iiid IS kipt in place by a spring 
if] 114 ‘li lA) t he fcite may be shut from Lithir side, 

HI ~ when the bar, striking ignnst the projctlioii 

I r -T— \.C) on the fdliiig post, is piis/i«i b«k, till, 

I - iiriMiig at till, nioitiee (t), the spring (A) 

I . s. •' lilies It in, itid the gate is shut sccuuly 

-■jJ 'L_-—, fJ 1 -^ Suihagitciscisilyopcncdhyaridir this 

■ I I ,1 ' IS a good latch for the common held gates of 

, f — — alma 

k) *1 lorgahsof an m natnenialkind, Par- 
kir sijs, hi docs not know a better laleli 
111 111 the eiooki d lever (Jig 4!/)) now in tom- 
111 m Use 

.)091 fh' tevirstd latch {fi rio) ,g ^ imirivimints in this department, and is par. 

ticiilirlv suitabli tor the gates m a 
gintlcmins park On the edge of 
/ rrva I’ df the gate a pin Ja) is 

Mo ' sirewed ind on the falling post a 

I j 1 1 ite eontaiiiing two latehts (A e) turn 

/,/ ing on pivots Whiflievcr way the 

r 1“ gate IS opened, if ktl to shut itsvlt, ot 

^ 1 r', ff ^ ''*”** *^7 lorcc, it easily passes within 

’ ' “ L J ' ' the one latih, and IS ritmild littvsecn 

kfflr tint and the other i iking it alto. 

f gitl er, tins IS oneof the (heapest anil 
^ best held Kite I itches 'Where a gate 

- ■ — . . i,j f ns only on one side, thi latih pi ite 

in ly be made of one halt the sire, mil 
with only one of the Idrhis, aeeording 
to the side on whieh the gate opens 
A contrivance of this sirt is in use at 
Slime of the pleasure gri und gates at liiettoii Hall, m vr 
Birnslcy.Vorkshiri, and is tounil very elheatious and satis 
factory Ihere are also some viry handsome iron gates at 
thit risideiiee, which, with the lateh stopiier alluded to, 
ij O vvillbcloundhgiircd and described in the frardiBtrs Jl/ago- 

21 / 11 , vols VI and VII 

3092. Gaits a/e of dijlntu kinds 501. aid 502 ), according to tlie particular 

custom of tlie distnct, but the 

B . p-- 5Q_ p/r-| pnncipal sorts made use of 

^ - -^ We, the swing gate, the fold- 

{ _ __ mg gate, the slip-bar gale, 

and the wicket and turn-about ’ 

- _ gate 

' o093 The improved smtig gate 

•" •<~k li I of the northern counties is well 
I isi ' *•») I adapted for agnrultural purposes 

_ I There is a projection on the fore- 

' cart of the hanging style, which 

rises nine inihes and on which the lower end ot the diagonal bar, passing upwards, rests, there is also 
a TalSual IM? througrwhirh a middle honzmiUl bars paas*^ It is found to ^ x very strong and 

diiraSS gate, and its eonstruetum hinging, and piiiieiplc of oiieiation, are arell understood among ths 
country carpenters and hedgers of those parts 


'-J 


If A 






Bon* IV. GA'IES APPROPllIATfi TO AGRICULTURE, 503 

mi In Parkfi’stmjr^ovcd suing gate, the diagonal bar rising from fht lower part of the heel of the 
gate meets the middle ot the rad, and the two upright bats are plac^ at proptr distances between the 

middle and the head ol the gate 
these«ross bars must, he thinks, 
assist very much in keeping the 
gatetogcthir, but what il mot 
to be guarded against is its sink, 
ingat the head, to prevent which 
tills gate IS, he says, well ion 
trivcd • 

JOS') MerUeath'tfiild gatc(Jig 
501) IS a very light and strong 
form, and at the same time no* 
expensive When the head sinks, 
It IB r used by the simple 0])era 
tion of applying a largir w ishei 
between tin key wedge, which 
retains the hixik ot the upper 

_ _ part of the heel (a), and tin hing 

A 1 AL .. . " mg lost Ihe fistciiing latcbls 

piutcctcd iroin the rulbingof c'ittic by a recess lu the filling yost elites of this description are 
V c A generally m idi in Sci tl in I of lanc or fir timber, or 

' ' wlut IS t ilUd i iiifn phiik or deal Mr Mintiath 

has the gold fortuin to pissess on his own ostites 
ixtinsiiL plintatioiis of iini )ilinttd by himself, and 
alrndv affording an irnpli supi ly fi r gates ind other 
purposes Wc hue ilreidy jdierfeil to his inoele of 
rindiring this limber more durable by steeping it in 
lime water, the sum pioce will ilso riiider it less 
liibli to wirp whin i]plnd to the igpstruction of 
gates In Liigland wheiiggates ait to be painted or 
tiirred, they irc generally nude of pun or fir, wlien 
not to be painti d, ot e ik 

oO'ih ifuntti if Thui'-tons ccinmmcal field gate 
(fig Vli) IS Slid to be vir) light ind durible IJic 
hinging post is held in its pine bj one or two coarse 
pri I s 1 1 wood (n), ind win ii it r in 1 e got, bv a large 
stone b) ihe inventor gi\es the following 

Advantages 

“ rh s mikes the gitc is light is possible, with 
I lit dimit ishing its strength , ind, b) bending, it 
will save the iisk ot bieaking, like the reed in the 
table 

" III s nuscs it to fill birk on the hedge when 
oi en, s > that i rirt eaiinot strike it 
“ ihis gite will not ret at the hinges 

“ It will eitl ir open t r shut^fitself,exrcpt when 
tbrei ipiirteis ofeii, md, if the point should 
diuip, tlieuf pir binge will take it up, ind it pre 
vents the joining of tin upper bar at the head of 
the heel (i trim sej iriting 
‘ I he g ite briiin ten feet b) lour, this is probibl) 
the bi St ingle II r iiliagoiiil, audit hardly requiies 
1 mil to keep it in its plaec {,fltiart Juurn Agr 
vol u) 

uc ervis to be mcregintrilly iilipted, pirticulirly in the fields 
lie ir gcnfli mm s houses, where there is muih inter, 
eourst Much ot the ixiellcnccot this gate depends 
on the miiuier in wbiih it is hung, ind the following 
nil] rovid mode of hinging is given in the Quarterly 
J uniat of Af ruultme “The upper hinge (a a), 
fiM d III the toi most bir of the gate, is formed with 
1 bind or crook in the riinmnn ' laniicr, and is re. 
ee ved into the sorket ol the hinge (A), whieh miy 
c itlii r he fixed in the post by lead, or i nntiriued through 
It, mil fixed with i screw nut. ihe advantages of 
forming the upjier lunge to move in a socket ore, 1 
rhit, while space is givin it to play, it is finnly sup- 
pi rted in its ])liee, 2 That the means arc afford^ 
of causing it to move sii oothlyat ill times, by {souring 
a little oil into the socket ilie lower hinge is 
formed on the printii Ic of affording two pivots, or 
points of support to the lowir pirt of the gate It 
consists of two iron plite', pi iced horirontally at the 
distance from each other of three eighths of an inch, 
the II)per of whiih (i/) is fixed to the ]> 08 t, and the 
liwcr (c) to Uie gite trom the iindeiside of the 
upper plate priject two evlindriial Knobs of iron, 
pi teed pcriMiidiculirlv Ihcsi arc received into 
the iipiier plite c, so tint the gate rests upon 
the two upright pieces of iron as pivots The gate, when shut, has thus thru distmtt points of 
support, n imely, the socket of the upiier hiiigc, and the two lower pivots, the former ot whlcii is thus 
riaeed at the vertex, and the latter at the bise of in isosceles tninglc 1 roin this construction, it results 
that the gate is only in a state ot equilibrium when, being shut, it rests on both the loner pivots, and that, 
when opened, it must tend to regain its former position ihe moie dislint from the lower points of sup. 
jMirt the socket is placed, the more firmly is the gate refiinid in its plaee, and | re vented fVom trailing on 
the ground, and the more distant from each other these two points aic, the more strongly does the gat# 

K k 4 


Ol n j 1 / Iwtt and 

“ With the exception of a small spir for lamlis, all 
parts if the ibovc gate tajir rcgularlv trim four 
iiiihes tfs-threi inches in hri iilth, and dim one 
anil a qii irler to thiee quiitirs in thiehnisi, but 
any other j rojK rtioiis ma) be iili) ted 

“It is nit 11 lied letwei n the posts, but on the 
fiec ot till h in„ii g jiost 

“ Ihe hii gis ire not near anv joinings of the 
wood 

“ lach jiart of tin under hinge is me inch mil a 
halt longer than the upper mil the U|>i>tr shortens 
by me ms ol a si rew and nut. 


“ I he gate isiUviilciIuito <bur juris, of winch the 
di igr II il unbraces two 


o007 /At impimelpail giU (/i„ '"0 
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tend to regain that perpendicular (losltion in which alone it is in a state of cqnililniuni The upper hinge 
sliould, therefore, he placed on tlic highest bar of tlic gate. The distance between the centres of tlie two 
cylindrieal knobs ol iron (on d) maybe S niches, winch will be found sufficient to give a strong imjietus 
to the gate to .shut itself. Tlic power of a gate to shut itself, in all cases, is a eertain advantage, even 
where fields are m a course of constant cultivation, and a very obvious advantage where they are kept 
chiefiy in grass There is no providing, in ordinary cases, against the carelessness of persons, who will 
rather leave a gate open than undergo the little labour required to shut ib There is an apparent ob¬ 
jection, indeed, to this species of gate, which is, that each time a cart or waggon passes, the gate must 
not only be openeil, but held open until the carnage has passed. The inconvenience, however, fiom this 
la not so great in practice as mightbc supposed. It is very rare that farm horses will not obey tlic voice of 
the driver, and pass while he holds the gate open with his hand. Where the gate must be kept constantly 
open, as when there is a leading of corn or hay from the field, or of manure to't, it ran either be propped 
back by a stone, or removed from the hinges, and laid aside till wanted; or all inconvenience of this 
nature may be obviated cfrectually, by sinking a stone m the ground, and nxiiig to it a simple hook or 
latch, to which the gate may be attached when opened. 

3U0& “ The latch (if a gate qf this kind must be made to open with as little force as possible. To this end, 
the spring (c), two fret in length, is fixed nearly at right angles to the piece of iron (/), which passes 
through the head of the gate, and is attached to the handle by a joint or hinge fixed to the handle (g), 
while the handle iLscif is attached to the bark of the head by a similar joint. The notch in the hon. 
zontal pbte, for the reception of the spring, must be in the plane of a perpendicular from the upper 
hinge." 

SOtf). TAc dimcnswiM ()/■fAis gflfc arc as follow: — “ There are five horizontal, one diagonal, and four 
U]iright bars. The hindmost of the latter, or, as it is generally called, the heel, is't inches by J, 
and the foremost, or head, d inches square. Into tlicse arc mortised the extremities of tiic hori¬ 
zontal bara The uprights, or braces, consist of pieces of plank naileci to one side of the gate, 3 
inches by 1 j. The diagonal, from the lower end nt the lie.id to the upper end of the heel, is ol the same 
dimensions, and is nailed to the opi>ositc side of tlie gale The heel r,.es a loot almvc the upper bar, 
thcothcr uprights fi inches above it, and all of them piojcct aliout i iiirlie.s lieiuw the lower liar, which 
again is fi inches from the ground. The liorizontal liars taper from the heel *o the lieod, being 
inches square at their junction with the fonner, and inches at their junction wit<i the latter. They 
may be bevelled a little a* top. The length of the gate, including the breadth of the head and heel, 
IS 9 feet; the height over the liars 3 feet <1 inalies, the distance between the heel and tlie pillar Si inches; 
and between the head and the pillar 3 inches. The plate for receiving the siiring of the latch is 11 inches 
ill horizontal bre.idth.” 

3100. The best sprm's of post or pillar" is a .single stoneof granite’, greenstone, or any of the harder rcx'ks. 
In this case, instead of fixing the bands of the hinges into the stone, by running them in with lead, they 
should be carried through to tlic opjiosite side, and fixed by a bolt or screw-nut When wood is used for 
posts, any coarse kind, whether tir or hard wextd, which is unfit for other useful purposes, may be employed 
ror tlie gate itself, the best Mcmel timber only should be used Sjinice is liable to break, and larch to 
warp; and Scotch pine, it is well known, when exjiosed to the weather, is one ol the least durable of the 
pine tribe. All the mortises of the g.ite, and the parts at winch the uprights and diagonal cross tlie bars, 
should be carefully coated with white lead; and when the parts ol the gate are joined together, the whole 
should afterwards receive two coats of jiaint Gates of Mcmel wooil, constructed on these principles, and 
with these prceautions, have been known to last for thirty years, without repair, or tending to trail upon 
the ground. Expense in ail o/ ^s’' {<luar Jour Agy.voX i p 727 ) 


^ 3101 The hesscl-bar gate (^g. 50G) consists 0 1 

twobars, one hung byafrwliiikstocachgate-post, 

11 ‘__ and Ill the middle of the ojxming, where the isirs 

I - ■ ~ ~ ~~ ~ ' | r ~ -kj - _ ■ - meet, they are supported by two legs, like a tiessci. 

Ml CiJgi padlockeil, or lastencd by a i>iii and 

W PfW ^ Gie |iroinen:uIe at Horenie 

/// m I V *’’'’**“ “'■b 9“ bf to close the larger car- 

( ’ 1/ \\\ I \\ riagc openings. 

I ._ I I 'm sj isi 3102 The slip-bar gale is, perliaiis, the mast 

--irzaAlyN: W — ili>. Vi\ durable of any, cspeciidly where the gate-posts arc 

-^[1 \ 0 ^stone, with proper openings left for the reception 

^ >j\\ ■ ) of the bars The only objection that can possibly 

be made to the slip-bar gate is the trouble of oiien- 
ing and shutting, which, when servants or others are passing through it in a hurry, occasions its being 
frequently left open. In other respects, it is preferable to every other description ol gate, both in the 


it will be found the cheapest sort of gate 

3101 The chained sltp-bar gate, though more expensive, is not liable to the same objections as the last. 
Here the bars are connected by a chain down the middle of the gale, and therefore, if one bar is padlock cil 
to the iwst, none of them can be moved till that one is unlocked. 

3104. The turn-about, or v’irkel gate, is only used in cases where there is a necessity for leaving an entry 
rR\ e -* for the tieople employed to jiass backwards and forwards. This purpose it answers 

V b07 ^ very well, and at the same time keeps the field completely encloswl, as it requires 

bo trouble to shut it in the time of passing 
SIO.'i. 7’Ac(toaifr,or/tiW<aggfl/f(fe 507 ), isconsidcredbysome tobemuch more 
durable than those of the swing kind; because the bars, from being only halt the 
length,* render the joints of the gate not so liable to be broken^ or the hinges to be 
I hurt by straining. On the other hand, such gates require more time and 

atteiitinii in the ojienuig and shutting, and the latter operation is troublesome 
to perform, when both halvi's have lailen at the head. These gates arc not, 
therefore, in such generil use in agriciiltnre as the swing kind; but they arc 
, ..L-l J| l.,l ill I common as gales to parks, and other scenes of d.gnity and ornament 

3106. Clarke’s teindow-sash gate (Jig .708.) is a recent nveiition, which may be of use in some cases, 
especially in farm-yayds It is suspended by two weights, and oiiciis aud siiuts exactly on the jirinciplc 
of the window-sash. 'I'hc weights may he of stone or cast iron, and the pulleys are of iron and nuic 
inches in diameter. It was applieii in tlic first instance to a cattle-court; but has since been crcctcil m 
different situations. Its advantages the inventor considers to be the following: — It is easy to open (5), or 
shut (o); remains in wh-itever situation it is placed; is nut liable to be lM>aten to pieces by the action of the 
wind; shuts always perfectly close, whatever be tin- lieight of the straw or dung in the court or gateway; 
a cart may be driven quite close on cither side before oiicmng; is jxirfcctly out of the way when fully 
open, and not liable to shut on what is passing; the gate bottom not liable to decay by being immersed 
in the dung, as is commonly the case with cattle-court gates; nut liable to go out of order; may lie 
erected in a hollow place, where a swinging gale could not r|ien either outwardly or inwardly; and is 
likely to be more durable tb.aii ordinary gates. A small gate of this dcscriptiou {Jig. 509.) is said, by 
L^teyrie {Cut. de Machines, (jc) to have been long in use by tlie Dutch. 
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"107 Fat I, > 1 sympalh 'ic pai k gale {Jif, 510 ) is m ingenious contrivjiirc by which, on the iiproi ii 
ri 1 ciriiagt the gite c pens ippirently by its c wn vi liti «i, and closes afeiin dtir the carnage has passed 
through, without iny ii parent cause The manner in which this extraordinary efteet is intended toteprj 
elue ed i by small i lates let into the ground at short distam es freiin the gate, and when the e erriagt whee Is 
roll eiver them, they arc intde to deseend like a weighing machine, and to act uj on cert iin levers lonetaliel 



in a trunk under the road by means of whie h a toothed wheel is made to itvolve, and to turn a toothc I 

imion dBxed to the swinging post or axle of the gate, and hence to throw it ope n e r cle se it (^lUton'^ 
/ «r;m/ " ol XIV p s’o ) I ii aii agr.cultur .1 point of view, this gate is of no u e but as a curiosity it is 
worth notie iiie. ind perhaps in the drives or ridings in some i leisure grounds ind parks it might be worth 
executing In hiieland it might save the tax on a groom, and in America and Australia it might be as 
ge od as a heliK-r, which, for such aids as opening gates are not very easy to be found 

1108 Sti/ii -tro contnvtnccs for man to ptss over or thiough fences, without the risk 
of even permittinR the larger quadrupeds to accompany or follow him ilu re arc many 
forms perfectly well known tvery wheic as by steps over a wall, by a zig-zag passage, 
foiined by stakes, through a hedge or paling, a turning bar or turnstile, &c 
3100 Tke sltleof falling bars [fig “ chiefly used in pleasure grounds, or between paddocks, 



■BIO liiul^LS lie frequently required on estates md firms, for crossing ditelies and 
w itcr-eoui seg Tliey arc generally large stone eonduits or bariel-draiiis, or in the cast 
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of large streams, arches of masonry. In the case of small drains, wooden pipes or 
hoard^ tubes are sometimes resorted to, and even earthen pipes have been used; but 
masonry should generally have the preference. 


BOOK V. 

oi riiF orcKAiioNs or AGRicuLPURr. 

3111. The operations of agriculture are effected under tlic direction of man, and by 
means of tlie mechanical agents, or implements and buildings, which have passed in 
review in tlie preceding book. They are cither performed directly oji plants or animals, 
which may be considered the objects of agriculture; or on the soil and climate, uliicli 
aiv tlie natural agents of growth and culture. They may be arranged as manual labours 
and operations, operations with beasts of labour, and mixed operations. 


ClIAF. I. 

Manual haboms and Optrations. 

3112. The labours and operations of any ait can seldom be described with gicat 
advantage. Whoever wishes to acquire them should icsort at once to the scone of 
piactice : no description, howevei minute, will tc.ich a man to dig, plough, or mow, 
equal to a few hours’ trial in the field, though a knowledge of the nu'chanical piinciplcs 
on which the implements and the human machine act in such opeiations, will afibrd 
some assistance in acquiring them, and in jicrforming them with ease. Our observations 
shall chiefly be directed to these parts of the subject, and to the most suitable weather 
and other circumstances foi the peifonn.mce of the diflerent field labours of the m.anual 
kind. We shall ariange ttiese as manual labours common to all arts ; manual operations 
on the soil ; and mixed m.mual ojierations, or such as arc perfonnCd on the soil, plants, 
and animals, together or connectedly. 

Srct. I. Mechanical Operations common to all Arts q/" Manual Labour. 

31IJ. All Vie operations ivhich man performs with implements or machines arc, as far as 
his own person is concerned, reducible to lifting, carrying, drawing, and tlirusting. 
Man himself, considered as an engine, derives his power fioin alteration in the position 
of the centre of gravity, and he applies it chiefly by his hands, arms, and legs acting as 
levers of the third kind. 

3114. Lifting is performed by first stooping, or lowering the centre of gravity, and at 
the same time throwing it to one side. The object being tlieu laid hold of by the hands, 
the body is raised, and the centre of gravity, in being restored to its true position, acts as 
a counterbalancing weight to the weight to be raised. The weight retained by the hand 
is now raised a certain height, never exceeding half that of the man; if to be raised 
liigher, recourse is had to muscular strength, or the power of the arms to act as levers. 

3115. Carn/ing. To carry a thing is merely to walk with a greater weiglit than 
before, and walking is perfoiined by a series of alternate derangements and adjustments 
of the centre of gravity, slow or i.ipid, as the person may walk or run. According to 
Delolme, the most advantageous weight for a man of common sire to cairy horizontally is 
112 lbs. ; or, if he returns unladen, 135 lbs. 

31IG. Drat tag. In this operation, the upper part of the body is thrown forward, so 
as to act as a power to counterbalance or lift up the body or weight to be moved ; and 
by joining to this lifting motion the operatioii of .valking, the weight is at once lifted up 
and drawn along. This compound ( peration is exemplified in a horse, when straining 
at a draught in a plough or cart; Ic first lowers his chest, than raises it, and lastly 
steps forward. When drawing at ease, the lifting motion is scarcely distinguishable 
from tlte progressive one. 

3117. Pushtw’. or thrusting, is performed exactly on the same principles as drawing, 
and differs from it chiefly in the kind of implement or machine which requires to be 
employed: all machines which are to bo pushed requiring to be attached to the animal 
macltinc by parts acting by their rigidity; whereas tliose to be drawn may be attached by 
parts acting by tlieir tenacity merely. 

3118. IVheeling is a mode of carrying materials in which the weight is divided between 
the axle of the wheel and the arms of the operator. The arms or shafts of the barrow 
thus become Icvtrs of the second kind, in which the power is at one end, the fulcrum 
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at the other, and the weight between them. The weight is carried or moved on by tlie 
continual change of the fulcrum with the turning of the wheel; and this turning is 
{jroduced by the operator throwing ibrward his centre of gravity so as to push against 
tlie wheel by means of the movable axle, &c. The chief obstacles to wheeling are the 
roughness or softness of the surface to be wheeled on. Where this is firm, there wheel¬ 
ing will be best performed with the greater part of the load resting on the axle; but 
where soft and deep, the centre of gravity should be nearest the operator, who will find it 
easier to carry than to overcome excessive friction. Dry weather is obviously preferable 
for this operation. “ With wheelbarrows," Dr. Young observes, “ men will do half as 
much more work as with hods." 

dllD. Ml these operations nmy be vntied in quantify, citlrcr by a variation in the 
weight or gravity of the man, or moving power ; or by a varistion in the time or rapidity 
of his motions. Thus a heavy man may, in one movement, lift a weight ten times 
greater than can be done by one of less wei{.ht; hut a light man may, by increasing the 
time of performance, lift the siune weight at ten times. A man, who in digging can 
ap]ily with his feet five cwt. of his weight towards pushing the wedge or blade of the 
spade into the soil, has an apparent advantage over a lighter man who can only apply 
three cwt. of mere gravity for tlurt purpose; but yet the latter may equal the former, by 
.iccompanying his power, or foot, with a proportionate increase of motion. The power 
in this last case is said to be obtained I'.y the momentum, or quantity of matter iir a body 
imiltiplied by the velocity with which it is moved. Power, thcrcfoic, we thus ascertain, 
is obtained by matter and motion jointly, and what may be deficient in the one, may be 
made up by excess in the other. Thus, a smiill light woikman may (though with more 
anim.d exertion) produce as much work as a laiger or heavier man: for if we suppose 
the quantity of nuittcr in the large man to be tliiity, and his motion at the rate of two, 
then if the cjiiantity of nuittcr in the small man be twenty, and his motion at the rate of 
tliicc, he will produce an equal effect with the large man. As small human maihines, 
or men, are genetally constiucted of finer materials, or more healthy and animated, than 
large ones, the small man performs his rapid motions w ith nearly as great case to himself 
as the heavy man mov es his ponderous w eight; so that in point of final result they arc 
very nearly on a par. 

SffT. II. jlgiicultural Labours of the simplest land. 

ni20. The manual labours of the field are, next to the general labours enumerated, 
among the siinplist requiied of the human operatoi, demanding, in addition to health 
and strength, but little skill in their pcifoimancc. 

.S121. Jfieahng stonts is all easy labour, requiring very little skill, and no great degree 
of strength. The stones are previously reduced in the quarrjing, or otherwise, to sizes 
at which they can bo broken by one blow or more of an iron-headed hammer. In general 
they are broken on the plane on which the opeiator stands, but the blow has more eflfcct 
w hen the stone is riused about eighteen inches j and, for siinill stones, the most work will 
be done when they are biokoii on a table nearly as high as a man’s middle, which Is now 
the practice under the direction of the best road-makers. 

:}122. Vicking. The pick is a blunt wedge, with a lever attached to it nearly at right 
angles; and the operation of picking consists in driving in tlic wedge so as to produce 
fmeture, and then causing it to opeiate as a compound lever by the first lever or handle, 
so .as to elTect separation, and thus break up and loosen hard, compact, or stony soils. It 
is also used to loosen stones or roots; and the pick-axe is used to cut the latter. For 
breaking and pulverising the soil, the most favourable conditions arc, that the earth should 
be moderately moist, to facilitate the cntiancc of tlie pick, but in tenacious soils not so 
much so as to impede fractine and separation. . 

.‘}123. Digging. The sjiadc is a thin wedge, with a lever attached in the same plane, 
and the operation of digging consists in thrusting in the wedge by the momentum (or 
w eight an<l motion) of the operator, w Inch effects fracture; a movement of the lever 
or handle next cflects separation, whilst the operator, by stooping and rising again, lifts 
up the spitful or section of earth on the blade or wedge of the spade, which, when so 
raised, is ilropped in a levcrsed position, and at a short distance from tlic unbroken 
ground. The separation between the dug and undug ground is called the trench or 
furrow; and when a piece of ground is to be dug, a furrow is first opened at that end of 
it where the work is to commence, and the earth carried to that end where it is to termi¬ 
nate, w here it serves to close the furrow. In digging, regard must be had to maintain 
a uniform depth throughout; to reverse the position of each spitful, so that what was 
before surface may now be buried; to break and comminute every part, where pul¬ 
verisation is the le.iding object; to preserve each spitful as entire as possible, and 
place it separated or isolated as much as can be effected, where aeration is the ob¬ 
ject ; to mix in manures regularly, where tliey arc added; to bury weeds not likely 
to rise again, and to remove others, and all extraneous matters, as stones, &c., in 
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every case. For all these purposes a deep open trench is requisite; and, that this may 
not be diminished in width and depth in the course of the operation, it must never 
be increased in len<rth. If allowed to become crooked by irregular advances in the 
digging, it is thus increased in length, and necessarily diminished in capiicity, unless, 
indeed, the dug ground is allowed to assume an uneven surfice, which is an equally 
great fault. Digging for pulverisation, and mixing in manures, is best performed in dry 
weather; but for the purposes of aeration, a degree of moisture and tenacity in tlie st>il is 
more favourable for laying it up in lumps or entire pieces. The usual length of the 
blade of the spade is from ten inches to a foot; but as it is always inserted somewhat 
obliquely, the depth of pulverisation attained by simple digging seldom exceeds nine 
inches, and in breaking up firm grounds it is seldom so much. 

3124. StwveUitig is merely the lifting part of digging, and the shovel, being broader 
Uian the spade, is used to lift up fragments separated by that implement or the pick. 

"*3125. Marking with the line is an operation preparatory to some others, and consists it. 
stretching and fixing the line or cord along the surface, by means of its attached pins or 
stakes, in the direction nr position desired, and cutting a slight continuous notch, mark, 
or slit, in the ground, along its edge, with the spade. 

3126. Trenching is a mode of pulverising and mixing the soil, or of pulverising and 
changing its surface, to any greater depth Uian can be done by the spade alone. For 
trenching with a view to pulverising and changing the surlace, a trench is formed like 
the furrow in digging, but twice or three times as wide and deep ; the plot or jiiece to be 
trenched is next marked oil'with the line into parallel strips of this width ; and, begin¬ 
ning at one of these, the operator digs or picks the surface stratum, and throws it in the 
bottom of tlie trench. Having completed with the shovel the removal of the surface 
stratum, a second, and a third, or fourth, according to the depth of the soil and other 
circumstances, are removed in the same way ; and thus, when the operation is completed, 
the position of the different strata is exactly the reverie of what it was before. In 
trenching with a view to mixture and pulverisation fig. 512.), all that is necessary is 
to open, at one corner of the plot, a trench or excavation of the desired depth, three or 
four feet broad, and six or eight feet long. Then proceed to till this excavation from 
one end by working out a similar one. In this way proceed across the piece to be 
trenched, and then return, and so on in parallel courses to the end of the plot, observing 
tliat the face or position of the moved soil in the trench must always be that of a slope, 
in order that whatever is thrown there may be mixed, and not deposited in regular layers 
as in the other case. To effect this most comjdctely, the operator should always stand 
in the bottom of the trench, and first picking down and mixing the mateiials, from the 
solid side (a), slioiild next take them up with a shovel, or throw them on the slope or 
face of the moved soil (5), keeping a distinct space of two or three feet between the sides. 



For want of attention to this, in trenching new soils for plantations, or other piirjioscs, 
it maybe truly said that half the benefit derivable from the operation is lost. In general 
in trenching, those points which were mentioned under digging, such as turning, break¬ 
ing, dunging, &c. required to be attended to, and somctiincs an additional object—thatol 
])roducing a level from an irregular surface—is desired. In this case double care ii 
requisite, to avoid forming subterraneous basins or hollows, which might retain water ic 
the substratum, .at the bottom of the moved soil, and also to mix inferior with better soil, 
&c. where it becomes requisite to penetrate into depositions of inferior earthy matters. 
The removal of large stones, rocks, or roots, fi im ground trenched for the first time, will 
be treated of under Improvement of Lands lying waste. (Book III. Chap. IV.) 

3127. lodging is a mode of finishing the surface, applicable either to dug or trenched 
grounds, which, when so finished, are called ridge-dug or ridge-trenched. Instead of 
being formed with an even surface, ridged grounds arc finished in ridges or close ranges 
of parallel elev.ations, whose sections arc nearly equilateral triangles. Hence, suppo.sing 
the triangles to touch at their bases, two thirds more surface will be exposed to the 
influence of the atmosphere and the weather, than in even surfaces. 

8128. Forking. The fork is composed of two or three separate, parallel, and uniform 
wedges, joined so as to form one general blade, wliieh is acted on like the spade, by means 
of a shoulder or hilt for thrusting it into the matters to be forked, and a lever or haiidin 
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ior separating and lifting them. Forking is used for two purposes; for pulverising tlie 
soil among growing crops, and for moving vegetable substances, such as faggots of wood, 
sheaves of com, hay, manure, &c. In the first cose the o])cration is similar to digging, 
tlie only difterence being tJiat pulverisation is more attended to than revi»rsing the surface; 
in the other, the fork separates chiefly by drawing and lifting; hence, for this purpose, a 
round-pronged or (dung) fork produces least fiiction during the discharge of the forkful 
and reinsertion, and a broad-pronged folk separates and lifts the soil more readily. Dry 
weather is essentially requisite in forking soils, and most desirable for spreading manures, 
but dunghills may be turned during rain with no great injury. 

3129. Dra"gin" out dung or earth is performed by the ilung-drag, and is adopted in 
the case of distributing dung from a cart in regular portions or little heaps over a field. 
When lime in a state of pulverisation, earth, or sand, is to be distributed in tlie same way, 
a scraper or large hoe is used; and sometimes, for want of these, tlie duug-drag, aided by 
the spade or common hoc. 

3130. Hand-hoetng is performed by drawing or thrusting the wedge or blade of the 
draw or thrust hoe along the surface of the soil, so as to cut weeds at or under tho 
surface, and slightly to pulverise the soil. It is used for four purposes, sometimes 
together, but in general separately: first, to loosen weeds or thin out plants, so that tliose 
hood up may die for want of nourishment, or be g.ithered or raked off) for which pur¬ 
pose cither the thrust or draw hoc may be used; the second, to stir the soil, and for this 
jmipose, when no weeds require killing, the pronged hoc is preferable, as being thrust 
deeper with less force, and as less likely to cut the loots of plants ; the third is to draw 
up or accumulate soil about the steins of plants, for which purpose a hoe with a large 
blailc or sbovel will produce most effect; and the fourth is to form a hollow gutter or 
dull 111 which to sow or insert the seeds of plants, for which a large or small draw-hoc 

may be used, according to the si/e of the seeds to be 
buried, Die use of the hoc for any of the above pur¬ 
poses requires dry w cat her, 

31JI Hottng betwetn toift of nops is somtimes porfonned by 
wh.it IS lallcd a hne-plough, which is a small plough having a 
share with double fins, drawn by one man, and pushed by 
another It is in use in India, and is sold ni l^ndon under the 
name ol the Indian hoc plough, but it is more tor the exercise 
III amateurs on tree soils than lor usciul culture In this way 
a master may cxeic ise both liiinseU and his valet, and clear his 
potatoes or turiiip croji at the same time 'Xhe Dutch have a 
hoe IJip 5111 unirh is drawn and pushed at the same time, 
for the purpose ot cleaning walks, or scraping turf or mud IVoni 
roads or court-jards 

3132. Hand-)oking is perfoimed by drawing through tlie surface of tlys soil, or over 
it, a series of small equidistant wedges or teeth, cither with a view to minute pul¬ 
verisation, or to collecUiig herbage, straw, leaves, stones, or such other matters as do 
not jiass tlirougli tlie interstices ol the teeth of the rake. The teetli of the rake being 
placed nearly at right angles to the handle, it follows that the lower tlic handle is 
held in performing the operation, the deeper will be the pulveiisation, when that is 
the object; and, on the contrary, tliat the higher it is held, the interstices being 
lessened, the fewer extraneous matters will pass through the teeth. The angle at 
winch the handle of the rake is held must tliurefore depend on the object in view; 
the medium is fortj-five degrees. For all laking, dry weatlier is essentially requisite; 
and, for raking liay, the .angle which the handle of the rake makes with the ground’s 
siirf.icc ought to he fifty degrees. 

3133. Scraping may be described as the drawing of a large broad blunt hoc along 
the suifacc, for the purpose of collecting loose excreincntitious or other useless or in¬ 
jurious matters from roads, jards, or from grassy suifaccs to be rolled or mown. Die 
Dutch hoe {fig. 513.) is .i good road and lawn scr.iper. 

3134. Swcejnng is a inode of sciaping with a bundle of flexible rods, twigs, or wires, 
which enters better into the hollows of irregular surfaces, and perforins the operation 
of cleaning more effectually. In agriculture it is used in bams and in stables, though 
shovelling is gcneially sufficient for the common stable and ox-house. 

3135. Screening, or sifting, earth or gravel, is an operation performed with the gravel- 
sieve or earth screen, for separating the coarser from the finer particles. The materials 
require to be dry, well broken, and then thrown loosely on the upper part of the screen, 
which, being a grated inclined plane, in sliding down it, tlie smaller matters drop 
through while the large ones pass on and accumulate at the bottom. In sifting, the 
same effect is more completely, but more laboriously, produccal, by giving the sieve a 
circular motion witli the arms. 

3136. Gathering is a very simple oi/cration, generally perfoimed by women and 
children, as in taking up potatoes or other roots, or picking up stones, weeds, or other 
matters considered injurious to the surface on which they lie or grow. 

.1137. Cleaning roots or otlier matters is generally performed by washing, and, on 
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« large scale, by the root-washing machine, which has already been described, together 
with the mode of using it. 

3138. Vartovs manual labours and operations might be added ; such as slicing turnips; 
chopping them wuh the chopping-hoc (2572.) in the fields; cutting straw or hay into 
chaff; bruising beans or other grain, or whins, or thistles, between rollers; pushing a 
drill-barrow, ttc, ; all which require only bodily exertion, with very little skill, being 
performed by tiie aid of machines, which, in describing, we have also indicated the mode 
ot working. (2537. to 258.3.) 

Sect. III. jlgntultural Operations with Plants. 

3139. At^ricullural operations with the vegetable kingdom rank higher tlian those with the 
soil or macluncs, as requiring not only strength, but some of them a consideiable degice 
of skill. 

3140. irccdmif, how'cver simple an oper.ition, lequircs a certain degree of botanic.il 
skill to know wJiat to weed or extract. These are such plants as it is not desired to cul¬ 
tivate. The operation is performed 111 V 11 ions wajs . by the hand simply; by the hand, 
aided by a broad-pointed kifife, or a bit of iron hoop; by the hand, aided by gloves 
tipped with iron; by pincers, as in weeding tall weeds fiom giowing corn, or close- 
hedges, or out of water; and by the aid of folks, sp ds, or other weeding-tools. In 
weeding, it is essential that the weeder know at sight the phmts to be Ictl fiom such as 
are to be removed, which in agriculture is geneially a matter of no difficulty, as, how¬ 
ever numerous the weeds, tlie cultiv.ited plants are but few. In wcedi ig ferns, thistles, 
nettles, Ac from pasture lands, it has been found that breaking or bnusing them over 
renders the roots much loss liable to spring .igain the s.amc season, tlian cutting or even 
pulling them up. For tliis sort of weeding the pincers seem well adapted. 

3141. Thinning or reducing the number ot plants on any siiiiace is sometimes per¬ 
formed by band, but most generally with the hoe. Tliiiining, to be perfectly performed, 
ought to leave tlic plants at regular dist.inces, but .as this can seldom he done, owing to 
the irregularity with which seeds come up, whcthei sown in drills or bioadcast, an 
attempt to compensite the iircgul.irity is made by a similar iricgul uify in the distances 
allowed between the plants at such places. Thus, if turnips in rows aie to be thinned 
out to nine inches’ distance in (he row, and a blank of eighteen inches cu tw o feet occuis, 
the last two plants on each side of the blank may be h ft at half the usual cLstancc^i less, 
by whicb means each plant having ample room on one side, they will grow nearly as laigc 
as if left at the usual distince. Tlio same piinciplc is to be attended to in thinning 
broadcast ciops, oi trees in a plantation. 'I'liimiiug in ly be pciroriiud iii moist we.Uhei , 
but drjness is gically to be pieferred, especially w hci c the hoe is u^cd. 

31 12. rianting is tlic operation of inserting plants in the soil with a view to then 
giowth, and the term is also applied to the mseition of seeds, roots, oi bulbs, w hen these 
are inserted singly. 

3113. Plantinii, as applud to seeds and tubers, as beans, potatoes, Ac. is most fiequcntly 
performed m drills, hut sometimes also by making separate holes with the dibber. In 
cither case, the seeds or sets arc deposited singly at regul.ar distances, and cov cred by raking 
or harrow mg, w ith or without pressure, according to the greater or less looseness of the sod, 
and to its dryness or moisture. In genet al, planting seeds or tubers in drills, or in single 
openings made by a diaw-hoe or spado, is greatly prcfer.ible to planting with the dibliei ; 
because, in the latter case, the earth can seldom be placed in close and somewhat iiiiii 
contact with the seed or set, — a circumstance essential to its speedy germination and 
vigorous future growth. 

3144. Planting, as applud to plants aliendy oiiginated, is commonly termed trans- 
jdanting. Transplanting may be considered as involving four tilings first, the pre¬ 
paration of the soil to w hieli the plant is to be removed ; secondly, the remov al of the 
plant; tlurdh, its preparation; and, fourtldy, its insertion in the prepared soil. Pre¬ 
paration of the soil implies, in all casts, stirring, comminution, .md mixing; and some¬ 
times the addition of manure or compost, according to the nature of the soil and plants 
to be iiisartcd. The removal of the plant is gencr.ally effeeted by loosening the earth 
around it, anc then drawing it out of the < oil with the hand; in all cases avoiding, as 
much as possille, to break or bruise, or otherwise injure, the roots. In the case of small 
seedling plants,merely inserting the ‘padc, and raising the portion of earth in which they 
grow, will suffice; but, in removing large plants, it is necessary to dig a trench round, 
or on one side o7, the plant. In some cases, the plant may be lifted with a ball or mass 
of earth, containing all or great part of its roots; and in others, as in the case of large 
shrubs or trees, it may be necessary to open tlic soil around them a year previously to 
their removal, and cut the I.argcr roots at a certain distance from the plant, in order that 
they may throw out fibre* fo enable them to support the operation of transplantation. By 
two years’ previous prepaJifttion, and the use of a macliinc to be afterwards described, very 
large trees of such kinds A* stole may be removed; but resinous trees seldom succeeil. 
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3145. The preparntion of the plant consists in pruning its roots and top, or slioots. 
In the smallest seedlings, such as cabbage-plants and tliurns, all that is necessary is 
to shoiten a little the tap or main root; but in seedlings of trees two or three years old, 
or in transplanted or large trees, several of the side shoots will require to be shortened, 
and also the roots, always proportioning wrhat is taken oft" the top or shoots, to what has 
been taken-from the root, tliat the latter may be dub fitted to support the fbimcr. 

3146. The insertion (f the lemoved plant in the piepared sod is performed by making 
an excavation suitable to the size of the plant’s root, inserting it therein, filling up the 
interstices with line earth, and then coinpressing the svholc by the hand, dibber, foot, or, 
what is best, by abundant watering. Plants should not be inserted deeper in the soil than 
they were befoic removal; they should be placed upright, and the same side should he 
turned towaids the sun as befoie; the libious roots should bf“ distributed equally round 
the stem among the mould or finer soil; and the most difhcult and impoitant part of the 
whole is to compress the earth about the roots without ciowdmg Uitm or injuring them 
by bruises. The only effectual wsay of attaining this end is, after carefully spieading 
the fibres, and distriliuting them as equally as possible among the mould, to give 
abundant waterings, holding the vessel fiom which the ifater is poured as high as pos¬ 
sible, so as to consolidate the earth by that means, rather than by compression with 
tlie foot. On an extensive scale, however, this cannot be done, and in planting seed¬ 
lings or cuttings it is not leqiiirtd, as these have few and short fibres, and may lie 
Jitnied suflititntly by the planting instrument or the foot. It should never bo for¬ 
gotten that, in all planting, it is an essential point to have the earth firmly compressed 
to the roots, and tspicially to the lower parts oi extremities Any one may be con¬ 
vinced of this, by planting one cabbage loosely, and comjiressing the root of anotlier 
well with the dibber at the lower i).u-t; or, instead of a cabbage, try a cutting, say 
of gooscbciry, elder, or vine both no doubt will glow, but the growth of the plant 
or cutting compressed at the lower extremity will be inroinparably moie vigorous than 
that of the other. 

3147. Italcuni' becomes requisite for various purposes as aliment to plants in a 
glowing st.ite; as support to newly tiansplanted plants; for keeping under insects; 
and keeping clean the leaves of vegetables. One general rule must be ever kept in 
mind during the emplojment of water; th.at is, never to water the top or leave>s of a 
plant wlien the sun shines. A moment’s reflection will convince any one that this rule 
is agreeable to the laws of nature, for during rain the sun’s rays arc inteicepted by a 
screim of fog or iloiids. All aitificial watering, theieforc, should be carried on in the 
evening, or eaily in the moimng, unless it be confined to wateiing the roots ; in which 
case, transplanted plants, .md othei s in a growing state, may be wati red at ^iny time ; and, 
if they are shaded fioin the sun, they may also bew.ateied over their tops. 

3148. Somng is the operation of ilispeising seeds over the ‘uifacc of the soil, with a 
view to their fiituie vegetation and giowth. Wheic sec'ds are deposited singly, they are 
said to be planted, <is in the case of dibbling wheat or beans ; where they aie chopped in 
numbers together, they are said to be sown. When droppeil in mimbcis together in a 
line, they are s.ud to be chilled or sown in .a row ; and when scatteied over the general 
surface by the hand, they are said to be sown broadcast. 

3149. In broadcast-soning, the opeiatoi being furnished with a basket (fig. 525.), or 
sneetful of seed hanging on his left side, t.ikcs out a handful with his right hand, and 
disperses it by a horizontal and lalhcr rising movement of the arm to tlie extent of a 
semicircle, gradually opening his hand at the same time. The most usual piactiee, 
when land is laid up in ridges of equal breadth, and not too wide, as fiv e or six yards, 
is that of dispersing the seed regularly over each land or ridge, in once walking round; 
the seedsman, by difTcrent casts of the hand, sowing one half in going, and the other in 
returning. In doing this, it is the custom of some seedsmen to fill the hand from the 
basket or bag, which they carry along with them, as they make one step forward, and 
disperse the seed in the time of performing the next; while others scatter the seed, or 
make their casts, as they are termed by farmers, in advancing each step. It is evident, 
therefore, that, in accomplishing this business w ith regularity and exactness, there is con¬ 
siderable difliculty, the proper knowledge and habit of which can only be acquired 
by experience. It is consequently of importance for the cultivator to perform the opera¬ 
tion himself, or to be caieful in selecting such persons as are conversant with the business, 
as he may otherwise incur much unnecessary expense in the waste of seed, and run con¬ 
siderable risk in respect of his crops. 

3150. Sawing. The saw is a conjoined series of uniform wedges, which, when drawn 
or thrust in succession across a branch or trunk, gradually wear it through. In perform¬ 
ing the operation, the regularity of the pressure and motion are chiefly to be attended 
to. In green or live shoots, the double-toothed s.w lessens the friction on the sides 
of the plate, by opening a large channel for its motion. Where parts are detached from 
living trees, the living section ought generally to be smoothed over with a knife, chisel, 
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or file; and a previous precaution jn large trees is to cut a notch in thevlower part 
of the branch immediately under and in the line of the section, in order to prevent anj 
accident to the bark, when the amputatcd.*part falls OS'. Sawing is a coarser mode 
of cutting, mowing, or shaving; or a finer mode raking, in which (he teeth follow all 
in one line. « 

3151. Cutting Is performed by means of a very sharp wcdgc> and eithci^by drawing 
this through obliquely or across tlie body to be cut, as in using the knifb; or by 
pressing or striking the axe or hedge-bill obliquely into the body, first on one side 
of an ima^nary line of section, and tlien on the otlier, so os to work out a trench 
acioss the branch or trunk, and so clfcct its separation. The axe, in gardening, is chiefiy 
used m fellirfg trees, and for separating their trunks, branches, and roots, into parts. 
The knife is extensively used for small trees, and the hedge-bill and chisel for those of 
larger size. In amputating with tlie knife, one operation or draxo-cut ought generally 
to be sufiident to separate the parts; and this ought to be mode with me knife suf¬ 
ficiently sharp, and the motion so quick, as to produce a clean smooth section, with the 
bark uninjured. 

3172 Every draw-cat produces awmooth section, and a fractured or bruised section ; and one essential 
part of cutting living vegetables, is to take lare that the fractured section be on the part amputateil 
Another desirable object is, that the section of the living or remaining part should be so iiitlined (Jig 
5U a), as not to lodge water or overflowing sap, and so lar turne<‘ >o the ground (d), or to the north, as 



not to he struck by the dllert rays of the sun To accomplish both these purposes, as well as to make 
sure of having the fiartured sti turn on the part amputatai, the general practice is to cut from liclow, or 
from the under eilge ot the branch or shixit, unless the iiosition of the leading bud occasions a dci lation 
iVom the rule (6) Ihc cuts should also be made, in all shoots of not more than three or four years old, 
within from one fourth lo ball an inch, or a little more, oi the hud intended to take the lead, when this 
Is not done, and !;alf an inch or more of shoot is left without a bud (c and e), the consequence is, the stump 
dies back to the hud in the course of the season (g), and if not careluUy cut oft (/), will end m a decaying 
orihce both unsightly and injurious The bud selected for a loader ought always to be a leaf-bud, aiid in 
gepcral the plane of the section ought to be parallel to the .ingle which the bud makes with the stem (d) 
Exceptions occur in the case of plants with much pith (A), as the vine, elder, fti , iii ci tting the year old 
shoots ot which, an inch or more ought to be loft, as these .ilways die bark a feW lines, and thus the leading 
bud might be iigurcii, if this prcc lution were not taken in pruning roots, the same principle, as far ns 
.ipphcablc, ought to be attended to, the trunk or stem, when cut over, ought to be sloped to the north (i), 
and the lateral roots cut so as the section may be on the imder side (If), and therefore less likely to rot than 
when the cut/aces the surface of the ground (1), or is bruised by neglecting to form the smooth section on 
the attachkl extremity 

3153 In like manner, when pruning a large tree, the section of amputation ought to be made so oblique 
as to throw off the rain, as generilly as possible, it should be turned from the sun, and rather dowmwards 
than upwards, in order to snicitl it from heat and crai king j and, whenever it can be done, it should be 
made near a brinch, shoot, or bud, which may take the load in the room ot that cut oil, and thus, by 
Kccmmg the principle of life in action at the section, speedily heal up the wound. 

SlSt /h cutting wHh the chael, the blade is applied below the branch to be amputated, so as to rest on 
the trunk o. mam branch, and a quick blow with a mallet is given to the handle of the chisel by the 
operator or his assistant If this does not cITect a separation, it is to be repeated In forust-pt-uning it is 
often advantageous to make one rut with the chisel on the under side of the branch, and Uieti saw it 
through with the forest-saw {torn the upper 

3155. Chpp It" is an imperrect mode of cutting, adapted for expedition, and for ttnall 
fclioots. The sep.aralion is effected by liruising or crushing .dong with cutting, and, in 
consequence, both sections are fractured. In agriculture, it is cliiefly applied for keep¬ 
ing hedges in sliapc; but the hedge-knife, which operates by clean rapid draw-cuts 
given alw.'iys from below, is generally preferable, as not crushing the live ends of the 
amputated shoots. Tlie new pruning-shcars and the averruncator, it is to be observed, 
by producing ciils much more like the draw-cuts of knives, arc greatly to be preferred 
to the common hedge-shears. 

31.56. The bci,l xcawnx for sawing, cutting, or clipping Imng trees,'are early in spring 
and in midsummer. Early in autumn, liees are apt to bleed; later, and in winter, the 
section is liable to tnjuiy fiom the weather * but tiees pruned early in spring remain only 
a short period before they begin to heal; and in those pruned at midsummer, wounds 
heal immediately. There are, however, exceptions as to apring-prifning in evergreens, 
cherries, and other giinimifcrous trees, and summer-pruning is but ill adapted for forest- 
work or trees in crowded scenery. 
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3157. SjiltUxng is «mi oppration generally perfbme^on roots of tieos remiiuiijng in tb« 

ijoiI for tbe puiptose of facihtaiing their ciadication The wetlgc, in its simplest form, 
and oi iron, is drjyetl in ^ a hammer or iballct, Ull It pioduccs llraiture and s^aratipn, 
when tlic parts are rpfj^ed as detaoIttiT, &c. ^ 

3158. Pruniilgi pr the amputation of part of a plant Witli the hnife, or other instru> 
mcnt, is practised for vanout purposes, but iliiefly on trees, and raoiccspeoully on those 
of the fruit>bearing kinds. Of two adjoining and equal-sized branches of the %une tiee, 
if the one be cut off, that leinarnfio^'HiIl proht hy the sap whi^h woillrt have nounshed 
the other, and both* the lea'Ccs and the fruits which it may produce Vill exceed their 
natural size. If part of a branch be cut oft which would 1 tie earned a, number of fruits, 
those which reinain will set, or fix, better, and bciumc Jaiges. On the obscrvafioh of 
these facts is founded the wliule theory ot pruning, which, though, ]>kc many other 
practices ot eultuie, it coijiiot be said to exist vey obviously in nature, is yet thetmost 
essential of all operations lor the culture of fi uit produced on trees. 

31V) The ob)n ft of pt ruling reduced to th( follouing prumoting growth ami bulk, lesscDieg 

bulk, modifying to) m, idjusting tlie stem ind br inches to the rootb, renewid ot decajed plants or trees, 
and removal or cure o( iscs 

3l()0 Pt umng f» promoting the gi owth and bulk of a li ce is the simplest object ol pruning, and is that 
spetiPB whifb 18 cliieny employed by nurseiy men with young trees of i very dcseription The art M to cut 
off all tbe weak lateral shoots, thvt the |Mirtion of s ip destnud lor tiieir iiounsliment may be thrown into 
the stioiig ones In sonu c tso-., besides c iittiiig oil the wt ik shoots, the strong ones ire shortened, inorder 
to procluee three or tour shoots uisti id ol one In general, mere bulk being the oljert, upright shoots are 
encouraged iither tli m laterirines, except in the ease of trees tinned cii walls, where shoots are 
encouriged nt ill sngdis, from the hiri/ontil to tbe pcrpendiiular, but more especially it the medium 
ot 4>degries In old trees, this oljeet Is greatly promoted by the remov si, with the proper insttuments, 
ot the dead outer b irk 

‘Jlbl PiiiHiigfit / sc ntiig the but/ ofthc free is Uso eliiefly confined to nursery prscli(c,as ntecsiary 
to ktciJ unsold tiers port iblc It eon i ts m 1 ttle more then wh it is tceliiiii illy called heading dounf 
that IS, cutting oft the lesiliiig slioots uicliiii an inch or tiiu ot the msin stem, Icaiing, in some cases, some 
ot the lower I itersl shoe ts ( sre is take n 1 1 c iit to a It it bud, ind to ehoosc such from among the Side, 
iipiier, or unde t buds ol tlie shunt, is the sueeetcling year s shoots m iv hr wanted, in rsdiatod lines trenn 
the sti m, or 111 obliijue lines iii some ul lees tulillupv ii-iniies It is evident that this unnatural O])cration 
persisted in lor a tew ye irs must reiiiicr the tree knotty iiid unsightly , and in stone fruits, at least, it is 
apt to geiicr ite caiiket and gum 

JlfiS Piiimiig/oi mod tying ih fnm tf th fitt embraces the management of the plant from the time 
of Its propagation In reaiiiig tiees plinted for tunlior, it is desiral le to throw the timber produced, 
as much is possible, into loii„ eoiiipiit imssc, and hinie pruning is ernplovccl to remove the side 
lirvnc lies, anil encoiirige the giowth ot the bole or stem Where this c per iticn is begun when the treCs 
in yroiing, it is easily i>erlorraed evi ry tvv > or three yevrs, and the j le gresg ot the tri ts under it ys most 
sutislietory, when, linueve i, it is del lyeal till they Invt ett inedatiiiber si/(,itis, in all eases niutli 
less loiielue ive to the desired end, ind sometimes in ly 11 nvi injiirioiis It is safer in sueli cases, to shbrten 
or U sscii the sire ot lati l il hr-iiie lies, rather than to rut them eft elose by the stem, as the I irge wouiuls 
produced by the loiter praetiie either do not rieitrirc it all, or not till the eentril put is lotten, and has 
contaraina^ the timber of the tr ink In all c ises, a moderate nuinbei ol mall hr iiithes, to be taken nit 
as they grow large, are to be lelt on the trunk, to faiihtale the eirrulatiin ot the sap and jii ees Wherb 
timber tieis are planted for shelter or shade unless intermixed with shrubs or copse, it ftievident pnthing. 
must besdiree-ted to clothing them from the summit to the ground with side hr inches In avenues, and 
hedgerow tices, it is gene rally desirable th it the luw'c st braiic he should be a e oiisiclcrable distance Irena 
the ground, m trees intended to eoiieial objects, as many briiiehes shoiild be lelt is yiossiblc, anti ifl 
others, w.liiolucitiLCal distant objects di sired to be seen, or injure or euneeil neir objects, the form must 
be modihed aeeurdingly hi all these casts, the supeiHuous parts art to he tut eff witli a clean seetjon, 
ne ir a bud or slioot it a brane li is shoitenc I, or close to the trunk if it is entirely re mov ed, the object 
being to facilitate eicatruition 

Jit) I Pi unmgfor adfurtlng the rtem and bt anther t ) the i opts is ilmf t solely apphe able to transpIantM 
tioes, in whiehitis an essential operition, mil should be nertormed in general in the interVid betVeen 
riinovil and replanting, when tlie yilant is entirely out ef the gii uii I Siipp iiig only the extremities ot. 
IIe hbres broken off, is is tlio c ise with verv small plints ind siedhiipS, tlim no part ot the tap wilt 
icapiire to be removed , but it the roots have be e n br Kc n ui bruised iii iny ot theyr mam brnnehes or 
rainiiieations, then tlie pruiicr, estimating the quantity of root of wliieh tlie plant is deprived by the 
seetions ot fracture and othc. elrcumstanees, peculi ir in I genet al, will be able to form a notion bf what 
was the bulk ot the whole routs before tho tree was distuibid riicii he miy state the question of lessen, 
mg the top to leljustit to the root^ thus —as the wl eli iju iiitity ot roots which the treo had before 
rumoval is to the whole i|uaiitily or hr inches which it now has, so is the quintity of roots which it noW 
has to the quantity ot to|> wine h it ought to have In se leeting the shoots to bo removed, regard most be 
had to the ultimate char liter the tr e is to issuini, whi thcr a standardy or trained fruit tree, or omo. 
mental bush In gencr il, bearing wood and we ik shoots should be removed, and the stronger lateral and 
upright shexits, with letit or shooUcyes, le ft 

Slot Pruning foi ttnru at of the Iliad is yierformcd by t iitting tfr^ci the stem a little way, say its owHf 
thickness above the cottar, or the surtaee of the ground IbiS practice apyiltes to old ozier beds, lopplee 
woods, and to young forest trees Sometimes also it is yitrlormid on old or 111 thriving fruit.trees which , 
are headed down to the top of their stems this operation is iiertciniul with the saw, and better after 
searihcation, as m cutting oil the lire ken limb ot an animal 7 he live see tioii should be smootliid with 
tbe chisel ot knifo, cowed with toe bark, and eoitid over Witli gr ittiiig clay, or any convtiuelit eom. 
position, which win reiWt droiiglit incl run lor a )eir iliosc who >ri advocates for pruning when the 
sap ts dormant, will ot tour e be able to perlorm the ojicr itiun ol se inheatiuii, and covering the seetioii 
with bark. 

)I65 Pinning fbr curing direases has acquired much celebrity since the time of borsyth, whosd 
amputations and soarilieations lor the canker, together with the ydaster or composition which he 
eiHploy^ to protect the wounds trum air, are treated ot it largo in his liialtri on Iitai Trees Almost 
aQ vegetabtediseases erthcr have then origin iii the weakness ot the individual, or induce a degree of 
ucakiiess, hence to amyiUtate a yiart of a diseased ereex is to strengtlien the nnuiiniiig part, because th« 
roots remaining of the saind force, the same quantity of sap will be thrown upwards as when the head and 
branebea were entire If the disease is>'constitucioint, or iii tlie svstem, this priictiic may yirobably, la 
some cases, pommunieate to the^troe so much stiingth as to enable it to throw It oft, it it be focal, thp 
amputation ol the part will at once remove the disease, and strengthen tlie tree 

1166. Mowing is the operation of cutting down corn, grass, aixl other herbage crops, 
witli the scjthe. It requiics gre<it force in the operator, and also a twisting motion of 
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the body whieli brings almost tvciy muscle into action, and is in sboit one of tlic most 
set ire of 'igriculturil l-iliouis ihe ('net nt (onsists in cutting the crop is close to the 
iiuifaeu ot the gioiind as possible, and pcitectly level pointing the svviths well out so is 
to leave seaieely any iidges uiidei them In the mowing of gram erop , scjthcs shorter 
111 the blade than tJie eurnmoii ones, ind to vvliich eithei a ciadle or two twigs oi o/iir 
put semicireuloi-vvise into holes iniiic in the liandles in u the blades, m syeh i nuimicr 
that one semieuele mtei ects the other, uc in ule u c ol Commonly, in mowing barky, 
oats, or other grim, the corn is on the iir,ht hind of the woikmm, but M cli Lisle 
adopted something like the II un uiit method of mowing vvheit (2479 ), m which the 
corn was at his left hand he mowed it mw irds be irmg the com he cuts un his seythe, 
till It comes to that whieh is stindiiig ogunst which it gently leins After eveiy 
mowei a gatheier follow , who miy 1 c i lid oi i womm The gatherei keeps within 
iive or six feet of the mowci, iiid I eing piuvided cither with i hook oi stick about two 
feet long, gatheis up the cum, miking it into pireels, and li>ing it gentlv un the 
ground, tins must be t'one with speed, is iiiotiur mower iinrnediitely iollows, lud to 
every mower theie is a puticulii gatheier lo do tins woik piopeily, the mower 
bliould form but oi e tiaek with Ins feet i Iv iiuing m i jiostuie ne uly is it he w is going 
to fence, one foot cIi i mg the othci In tins miiinei the stindin^ com is mowed , iiid 
the vvorkmm should take inc lo have the wind it his 1 t as it 1 e iis the coin low irds 
the seythe, and causes it to be cut nt ucr the „roiind W hen whe it is bent ihe woik- 
min tikes the coin is it ]irtsents itself lo him winch Ii is thi su tflcct is if the wind 
was at his left side \Vhen it is 1 ud, it is inuii lionblcsonie to the ithciei bee luse 
the eiit eorn is apt lo be mixed witli th it whiih is stni ling , Init a od mo vci takes 
tile adv int ige ot tlie wind, ind cuts it i_, mist the w iv it is 1 nil No piiticiil ir dnei- 
tions can be ,^iven fui coin tint is lodged nul entingkd, unless it be to tike it as it is 
inclined, is if the wind vvcie on tlie bick of the inowei 

S167 Ihe usual null I J iiuuii^ ^ t is the s line as foi gi iss, the scjtlic only 
having a Cl ulle OI liovv fixed upon tie heel of tlie h itidle {*. 0 ) In the “ pi ic- 
tlee of most distiicts, the cjtlie is swun„ hori/oi t illy oi neirly level, leaving the 
stubble ot almost m even height or if it ii i on iithei ule foiimng whit uc called 
sw ith balks the butts ot tlie sw iths lie sidliied lo lest upon thiin the he ids or eais ot 
the cum t illing into tlie liullow oi elysc mown put of tlie piciedin^ swath width Ihey 
arc of eouise liibk in a wet se ison not onl) to iiieive an undue puitiun ot lain w itn, 
but to be foiilcelwith the s|)l i hin„s of lie ivy bowers But in the Kcnti h pi ictice, 
which is said to excel those of oiliei distiiets, the position ot the sw itlis is dilkient 
Ueie the he uls of the cum lest on the toji ot the sw ith b ilk piuvinei illy the hi i >, 
which IS left of e vtt lordiii iiy height as le i to fifteen inches , so th it the wind has i flee 
eirculatiuii beneith the sw itlis Ihe wuiisin m, in peifuin iiig this judicious opci ition, 
proceeds witli his light fool f< iw nd, enteiing the point of his sijtlie with i downw nil 
stroke, ind i using it is abiiiptl) out, biin,^nig the h indie loiind to the left until it foims 
uc irly a riglit m,^k with the line of the sw ith c iiivnig the com in tlie ciadlc thice or 
four feet behind the place wheie it ftievv liftm^ it liigh iiid kiting it fill on the beever 
beliind his left tool, ind m the position aliove deseiibcd llie disulv iiitige of this 
method aie, the loss ot some sti iw, the iiieiimbrince iiising fiom the kn^jth of stubble, 
ind i little idditionil libonr, but ni a district vvheie c ittk uc not numeious, the loss 
ot striw is not felt, and m inj e in li> tin piineipk of lajing the he ids inste id of 
the butts of the eorn upon the sw ith bilk, whethei kit hi^h oi low, might be well 
adopted ’ 

31C8. InthecutUi (f f^riss n js f > Iht of coniuUd into hiy, it is 

neecssiiy that they be m the most Sintibk stites of ,^iowtli nul inituiity loi afloidmg 
the best and most nutritious foddei With this view they should rieithei be tut it too 
early a period nor suflcred to sf end too long is in the foriner c ise Iheie will be considci- 
ablc loss 111 fl drjing fioni the luoduee being in so soft iiid ,,rcen i condition, and in 
the latter fioiii a lii„i proportion ol tlie noiiiisl ing piojieilics being c\|Kndc(l Gi iss, 
before it becomes in full flovver, whil the iieh saiehiiine juiec is m put let lined at the 
joints of the flowci stems, is in the ii ost i toper condition foi being cut down, is it tint 
penod It must eonf un the 1 nf,ts( piopoitii of niitiitioiis iiiitter , but in piopotfion as 
the tlowcis expand and the seeds ripen the jince is tikeii up to constitute the meal or 
starch of the set I lobes, nul i thus < ilhtr dispcised upon the 1 ind, or fed upon by birds , 
the glass stems with ihtir leaves being lift in a siinil u situation to tint of the straw of 
ripened gram But there aic other cncumstinces, besides those of iipeness, to be 
attended to in deteimining the perud of cutting crops of glass, as in some casts when 
they are tliiek upon the giouiid Iht bottom pirts become oi a yellow colour before 
the flow Cling fully takes pi lei under such ircunistanecs it will often be the most 
advisable ]ii ittiee to mow is soon is the weather will pos ibly admit, for it thus be 
iicgleeted, there will be great dinger ol its lotting, or at iny rite of its acquiring a 
Aisagreeabk fl ivoin, mil of bteomnig oi but little value Where grass is very tall, as is 
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often tijc cose in moLt mcadovrs, it is liable to fall down and lodge, by mIucIi tlie same 
cflects are produced. 

3109. In cutting rouen or second crops of grass, more attention will bo requisite than 
in the first, as the crops arc mostly much lighter and more dithcult to cut, the scythe 
being apt to rise and slip through the grass without cutting it fairly, except when in the 
hands of an expert woikinan. Crops of this sort shotdd always be cut as much as 
possible when the dew is upon them, and as soon as ever there is a tolerable growth; 
as, by waiting, the season is constantly getting more unfavourable for making them 
into hay; and when not well mailc, this hay is of little or no value. When the grass 
has been decided to be in the proper condition for beinc cut down, a set of mowers 
proportioned to the extent ol’ the crop should be immediaUdy provided. In some 
districts, it is the jjustom to pay these labourers by the day, but a better and more 
general practice is to let the work at a certain price by the acre. The extent or propor¬ 
tion of ground that can be mown in any give' space of time must obviously vary much 
according to the nature of the ground, the fulness of the crop, and tlic goodness of the 
workman; but in general an acre is siiiiposcd a full day’s work for an expert mower. 

3170. J'lie riiou'ing of weeds and coal sc tiissoits of grass in pasture should take place 
befoie they come into ilower, or at all events befoie they lipen their seed. Bruising or 
clipping with a sort of blunt wooden shears is considered ])r‘efeiable for ferns, thistles, 
anil nettles (UldO.), as they are said not to spring up again the same season, which they 
arc apt to do if cut over with the clean cut of the scythe. 

3171. The snowing of weeds in livers and ponds is done in the usual way from a boat, 
in which the operator stands, and is lowed forward hy another as ie(|uircd. Sometimes 
scythe-bhules are tied or rivetted together, and worked by means of ropes like a saw from 
one shore to the other; but the first mode is geiieially reckoned the best, even in public 
c.anals, and is iiiiqin'stioiiahly so in :igrieul(ure. 

317‘i. The Ilainault snowing is a process wJiicJi is exclusively applie.sble to corn crops ; 
it lias been long practised in l'l.mdeis, and though various attempts have been made at 
different times and jdaces to introduce it to this country, .and notwithstanding the great 
advantages promised, it is still little known. M'e have ahe.idy described the implement, 
and the inoile of using it, and siiggesli'd reasons for its not being more generally 
cmploved. (3-179.) 'I’lie bieadths of corn cut at,,*veiy stroke, aie carried forward hy 
the joint operation of the blade and the hook, and eollectid .it the left hand of the mower, 
where he leaves flicin standing almost ereot, hut leaning to the left against the standing 
corn. When as inueh is cut as will make a sheaf, the mower tiiiiis to the left so as to 
face the standing corn, introduces his liook behind the iniildle of the le.ming jiareels, and 
at the same time the scjdic jioints near the bottom; then mowing sidcwKiys to the left, 
returning over the giound he has mown, lie draws and collects the cut corn, still by means 
of the hook and scythe preserving the erect position of the stiaw-, to the place where the 
last collecting opciation ended; then wheeling lound to the left, with the hook still 
cnihraeing (he middle of the whole eul corn, he stops the motion of flio scythe, whilst tlie 
hook still moves foi waid to the left, so as to overset the corn and lay it evenly along on the 
stubble, with the ears towards the right, ready for the binder. In oversetting the col¬ 
lected corn be uses his left foot if iieeessaiy. The mower now advances to the front, 
and commences the cuts foi a new slie.if as before, .always vvoiking towards the standing 
com and not fiom it 

.3173. Reaping is the operation of cutting corn with ihe Iiook or sickle, the former 
called provineially bagging, the latter shearing or le.ijnng. The oiieiation of reaping is 
most general in the noiflicrn counties. The com is cut in handfuls with the sickle 
(2481.), and tliise are immediately deposited upon bands, formed by twisting together a 
few of the stalks of the corn at the ends next the cars, and afterwaids hound up into 
sheaves, in order to tlieir being set tip into shoel s or hattocls. The method is in mo.st 
instances adopted w ith the w heal and rye crops in every part of the island, as it is difficult 
to cut without much lu'.s ironi the shedding of the giain ; and, in addition, it is of great 
advantage to liave these sorts of crops bound up regulaily into sheaves, the straw behig 
much bettor. 

.3174. In bagging, the operator hooks up the corn towards him, and then lays it on 
bands a.s in reaping. Bv this mode corn is cut lower than by reapitig with the sickle, 
but rather more straws drop unless great care is taken. 

.317.7. Shearing and shochiiig, or, as termed in the north, binding and stooking, are 
operations pcrforpied for the most part immediately after tlie corn is cut. In binding 
it is tied uji in sheaves or bundles hy the bands already mentioned; and in shocking or 
stooking, the slicavcs are set on end in }mirs leaning against each other, and covered or 
otherwise' by what are called licading sheaves, hsid on the u])riglit ones so as to cover and 
protect the ears from the weather, and act as a root to the shock or stook. The number 
of sheaves brought together in a stook, and even the modes of placing them, vary in dif- 
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ferent distncN The opciation is porformtd witli most care and ncatne<>s in the wet 
climates of the north 

3170 Gatling, or ^ailnm^, ns it is tilled in NorthnmbLrJ ind, is an operition of mutli 
nicety 111 the perform iiuc, ind in ill imp ehmite oi gmt conseqiitiiee in its results 
In the upland puts of Northuinbeilaiid, it is periormed in the following mannei with 
the eiops of ont , frequently with those of bnile}, ind sometimes with those of wheat — 
The g utnei follows immedi iti ly nftei tboiit eiglit or nine sheaves have been cut and laid 
down, the corn being laid into the b ind lie'll the tops or spikes ul tlie eorn, he seizes 
tlic ends of the b uid with cii h li mil brings the g iitning (sheat) up to the left knee, gives 
the bind a slight and pcculiai twist, and then sets tiu shelf up singly, but in doing so 
he gives it a half turn round, viliieh mikes the skiits fly out and gives it evaetiy the ap¬ 
pear inee of the straw eovei of i bee hive , if properly iloiu, the buut^shoiild he so loo e 
that the master eiti thiust Ins h mil e isily tlnough the middle Iho utility ot this prae- 
tiee IS tliat no rain tin lodge, and the toin there foie ntvti spiouts unless the hand has 
been tied too tight, it also wins [dues] ind is lit lor the stack sooner Gaitncd shelves 
ire not good to keep stmding in stoini> weither, some, therefoie, now set thiee giitnid 
slieives togetliei, wliitli keeps tliein up, tliej ne ilways sound before they aie cirtid to 
the staek, but fiiquently they ue not stooked (7 C , U near Alnwick ) 

1177 An impi uid melli d (fuitin^ vp h at J co i is tfius deseiibed lake a 
stikc about twite the heiglit ot i she if ind ihive it six uiehes into the giound at its 
tliiekcr end, in in upiigfit position, ind iioiind tin plate ei„lit si aves in the usiitl 
in inner, two moit sheaves ui fliin to be bound logetbei it tbc straw end, and being 
iiivcitcd, ait to be thiust down on the to)) of the si ikt so tint it hall piss up into the 
eeiitreot the bomidpiit, ind then lonereiids being then spie ill out so astoeoverihe lowet 
she ivcs will proteet them fioni wet in llie iiunnei ot a liooilshi if {Uard Ma^ vol v) 

1178 In t/u » ajiu^if^rain i js wliethcr the sitklt, hook, oi seytlie i employed foi 
the pniposi, then is muih chlhienie iii the fiei^ht it whiili tfic eieips ire cut in difleient 
plitts In some it is the piaetice to h nc the business peituimed iii is elose a iiiannci as 
possible, while in iillitis i stubble of ei^ht, ten, and fifteen inelics or more is left 
Ifiest difleient piidieis fnve tfieii idiueates, uni j>ut> siipiiosiiig that tfie woik pio- 
iieils mote slowl> wliere it is i scented in so elose i minnei, while the othei eonteniis 
tint the eontiaiv is tfie e ise I,ut as tfie stubble wliiifi is left is not only useless to tfic 
1 mil, but 111 inmy i ises lerv lioublcsomi in its suecetdmg culture, being liiqucnlly 
under tile nceessitj ot lieing icinoved, it v ould seem to be the best as well is ihi ipist 
pi letice, to hill tfie business const mtly oveeiitid in i close iinnnei By (Ins me ms the 
ngncultuiist will not only hive moie littei at coiiini mil lor tlie bedding of Ills v irds, 
stills llid othei pliccs, iinl eonscquenlly m meriasi of niinuri but vvith mucli less 
waste of gram, md it the sime time In fi cd lioni the tioiiblc and expense ot removing 
the stubble It lias indeed been fully shown, by i eniliil tiial, mule with the view 
ot aseertiming the diflereiue fictweiii hi^li md low leipmg, tint the idvintagc is eon- 
side nbly in f ivour of tfie 1 ittii 

5179 The snklt and Hit t /tl it i npiti ^tnin ci ps hive each tfieir idv intages and 
disidvmtigis In the hist maiiiiii, tin riojis iie deposited witli more rcgulmty and 
exactness, ind consequently h mud into shelves with gre itei laeility and despatch 
Besides, in many cases, less lo s is iiuiiired In the shedding of tlie giain in the tunc the 
woik IS perfoiining, but the 1 ilioui is eseeiiteel with greater difhculty and tioiihle 
Reaping by the scythe possesses the siiperioiity ot being more exi>editioiis, and of being 
performed to anydegice of closeness lint ni ly he required, while it Ins the evident 
disadvantage of leavin^ the cut grim in a more iirttculir md uneven situation, by which 
it IS rendered less fit toi being bound up into shelves, wliieli in many e ises is an incon- 
veiiunee ot great consequence Ai otl ci nbjcition is tint the cais not being so rtguliily 
presented to tl rollers ot the tin islung null, tlie threshing is not done so perfectly 
When the gram Ins attimeil a hi„h decree of ripeness, theie may, likewise, be gre it loss 
sustained by its being shed dining tbe opei itioii in tins way of ii iping oi cutting the 
crop Wheic this iiuUiod is prietised it is, however, not iinliequently boimd into 
sheaves, though the moie eoninion e us om is to let it rennni m the rows or sw itlis till it 
for being put into tbe stick It is gmerill tlie piaetiee to cut it iiiw irds against the 
crop on which n lests In the otiui eist, it is cut in the maniiei of glass for hay 
It‘is obvious, tlurefoii, that where opeialors are proem cd with difheulty, this inoele of 
reaping IS the most iilvisable while under the eoniriiy cireumstances, the former may be 
had rcroiiise to with more advdiitaj,c, as the work may be executed in a neater and 
more exaet w ay 

*5180 Ttiapinj', uhaleiii tnodt h aihpt d, i» <ften let hy the acre to persons that go 
almut for harvest work, and it may, m m my i ascs be best performed in this manner, but 
great attention should be pud by the eultiv itor to sec that the groin is cut and bound up 
jh a proper method and thit the work is not pcrfoimtd in improper weather. The 
prices vary according to the natuie of the crops, the season, and other circumstances. In 
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Forfarsliire, and in some other parts of tlie north of Scotland, reaping is performed by 
the Ihrctive, which consists of twenty-four sheaves. By this practice it is the interest of 
the reapers to cut as close as possible, because they know, that the lower ends of tlic 
stalks fill the sheaf better than the tipper parts. 

5181. Pufling is a mode of taking a crop applicable chiefly to flax and hemp. These 
are pulled in handfuls, the earth bcfllt and shaken from tlicir roots, and after the handfuls 
have lain a day or more sepaldtely, they are collected together and tictl in bundles. In 
the case of hemp, it being a dioecious plant, the male stalks are pulled some weeks before 
the others. Dry w'eather is preferable for the ojieration. 

5182. JJigging vp or forking vp is occasionally resortctl to for taking crops of roots, 
as potatoes, carrots, &c. In perfonning this operation, the principal thing is to avoid 
cutting or bruising the roots with the spade oi Ibik, and to sepai .ite the roots from the soil 
by first lifting up the spitful and then throv%ing it down in such a way as to break and 
scatter it, and bring to light the loots or tube s. When crops of this sort are planted 
ill rows, they are frequently raised by a plough, the coulter being withdrawn. 

Sect. IV. Mired Operations performed by Manual Labour. 

3183. The mired agricultural opei'otiuns differ little from the last as to the skill or 
strength inquired in the operator; they aie chiefly rojicmaking, thatching, turning 
straw or hay, drawing or sorting sli:iw, flail-thiesfiiug, licdging and ditching, weigh¬ 
ing, measuring, .stack-building, sheep-.slicaring, p.-iring .ind buriiiiig turf, burning clay, 
and forming compost soils or manures. 

5184. Straw rape making is an operation nlilch requires two peisons when performed 
ill the usu<al mamier «ith a crook, (jig. 222.) In this c.'i'.e the pel son who foiins the rope 
is stationary, and the twister moves from him laickwaids the length of tin* rope; but if 
tile crook is turned by maeliinery, as, for e.sample, by a movement from a threshing 
machine, oi by a detached inachme tinned by hand \fg. 22.5.), then llic person who 
forms llie rope moves baekwnids as he lets out ilie material to be twisted. These sorts of 
ropes are commonly made of out or rye sfr.iw; hut they aie also foiined of eoarse hay or 
rushes, long moss, ferns, &c. In all cases the matciial rctpiiics to be moistened and 
tboiougbly mixed togetlier before it is m.-ide use of by the ropeniaker. 

51.8.4. Thatchtng Is the operation of covering the roofs of buildings, stacks, &c. with 
some sort of thateh. It is an art that reipjircs consideiable care, attention, and practice, 
to jierform it in a pro])er manner. Bel’oie lliis business is bigiiii, it is necessary that 
the materials, of whatever kind they may he, should undergo some prep.'iration. With 
articles of the straw* kind the usual method is this- the substances, j^ter being well 
moistened with water, are drawn out in handfuls peifeclly straight and even, into regular 
lengths, and the short straw separated from them, le.iving lliem placed in convenient 
bundles to be carried to the tliateher by the peison who lias the serving of him. 

5186. The application rf thatch to stacks of hay or coin is performed by difierent 
methods, according to the nature of the materials employed. Where long stiaw is made 
use of, the operator oi w*orkman usually begins at the eaves or bottom of the roof, deposit¬ 
ing it in handfuls in regular breadths till be reaches the toil, the different handfuls 
being so placed endwise as to overlap c.ich other, tlu* upper ends being constantly 
pushed a little info the bottom parts of the sheaves. In this manner he gradually 
[iroeeeds, breadth after breadth, till the whole of the roof is covered, which is usually 
done to the thickness of about four or iive inches. In order to retain the thatch in its 
jilacc, short sharp-pointed sticks are sometimes thrust in, in a slanting direction up- 
w'ards, and sometimes small sticks sharpened at the ends arc bent and thrust in along 
the lop parl.s and sides : but as the water is apt to follow the course of the sticks, it is a 
better practice to m.ake use of ropes of twisted sliaw for this purpose. In some cases 
these are apjilied only round the bottom parts of the roof and the sides; while in others, 
which is a much better and more sceme method, they arc applied in such 
a manner over the whole stacks, as to form a sort of net or lozenge work 
of nine or twelve inches in width in the meshes (fg. 515.), tlie ends 
being well fastened either to the sides of the stack under the eaves, or to 
a rope carried round in that situation on jiiirposc to fasten them to. This 
method of tying on the thatch should .always be had recourse to w'here 
the stackyards are greatly exposed to the effects of wind, as without 
■such precautions much injury and loss may frequently be sustained 
by the iarmcr. It is in common use in Northumberland and north- 
w'ards. 

3187. In the apjilkation of stubble as a thatch for ricks, it is mostly put on by sticking 
one of its ends into tlie rout of tlic stack in a regular and exact manner, so that it may 
stand very close and thick; when the other, witli such loose straws as may occur, is to 
he cut over or pared off’ with the thatching knife, or a very sharp tool for the purpose, sty 

LI 3 




5IS 


SCIENCE OF AGIlICULTUllE, 


Part IL 



as to form a neat and impenetrable thatch, having the appearance of a newly tliatclied 
houbc-roof 51 fi.); whole being well secured in its place by 
sliurt pegs made for the purpose, somewhat in the same way as in the 
Ollier stacks. 

3188. 7'/ie time of commencing the thatching of hfiy and com stacks in 
England is generally delayed until they have fully settled, as under 
the contiary circuinsUince it is sure to rise into ridges afterwards, and 
by that means admit the w'utcr to pass down into them, and of course 
do much injury to the corn or liay. In Scotland, the stacks are 
covered with all convenient speed after being ljuilt, and a great deal of loss is sometimes 
sustained, when tliey arc left iincoveied even for a few days. When the stack subsides, 
it is only necessary' to tigliten the ropes, oi, in some instances, a jiart tif the ropes arc left 
to bo applied, when tliis subsidence takes jilace. 

.3189. In ihalfhing the rmfs if homes or other buildings with any of the sorts of straw, 
the same rules are in some respects to be followed, only the mateiials are to be laid on to a 
considerable thickne^'s, and be more firmly secureil. 'I'liey are applied in regular narrow 
slijis, or what in some districts are teiined gaiies or conrscs, from the eaves of the building 
to the lidges, the ladiler being moved forwaril as the work proceeds. The thatch is 
secured by short sharpened sticks thrust in where necessary , ..ml bended sticks sharpened 
at each end are sometimes made use of near the lidges, being thi'ist in at each end. In 
finishing the work, the tliatcher employs an ii on-toothed rake, witi. which the whole 
is rakeii over from the top to the bottom, so as to render it completely smooth and even, 
and take away all the short straws. 

3190. The method if thatching with reed, according to Marshall, who seems to have 
paid much attention to the subject, in his account of The Rural Economy of ^^oifM, is 
ids ; “ No laths being made use of, in laying it a little of the longest and stoutest of 
the reed is scattered irregul.irly across tlie naked spars, as a foundation to lay the main 
coat tipon: this puitial g.ui/.e-like coveiiug is called tlie Jleakiug. 


3l;il On this Jleakinj’ the in.nn rovenns' is laid, and f.ii.ti-iit'd clnwn tn (he “ijiars by mrans of tong rods 
(provincially, uicrii/vt l.ud across tile iinddle ol l.ic iccd, and tied to llic .spars with rope y.nn, orwith 
btamhic humts, wliicli lorincily v ere inurh in iisi', but wliirh arc now nearly laid aside, especially lor 
new roofs 

HlCiI n. not loitl on in hivgiturloial rouru ’:, in the in.inner that str.iw thatch is usually jiiit on, nor 
are the whole e.nes set at once t he workni.in bcfiins at the linier corner of the root, on his right hand, 
for instance, .ind keeps an it regular diagnn d line in lai e, until lie reach the tipper corner fn his left, a ii.ir- 
row e.ave».l)oard heiii" nailed aeioss the liet ol the -pars, and somey/iviAoig scattered oyi, the tlnatchcr 
liegins to ‘ .set Ins oaves,’ liy l.iying a i(i.il ol reel, eight or Ion inches ihiek, with the heads rpslinjf iijioii 
the fleakniir, and the hiitls upon the e.iM's-ho.iid lie then I lys on his ,mho//(. i rod r.ither thicker than 
a large withvl, .ihont .six or eight inches lioin the lower ponds of the reeils , whilst his assistant, on the 
inside, runs a iie^lle, threaded with rope jam, close In the .sp.n , and in this ease, elose to the n|iper 
edge of the eaves hoard 'rhe tliatcher di.iws it Inrough on one side of the swav, and enters it again 
on the coiitiary’sKle, both ot llie swav .nid ol the spar tlie assistant draws it through, unthreads it, 
and with the two ends of the yarn iii.ikes a knot round the .spar, thereby drawing the away, and enii. 
seqiii otly the reed, right down to the roof, whilst the tli.iteher above, he.tting the sway and pjesaing it 
down, as.sists in iiiakmg the woik the firmer 'I'he assistant li.aviiig made good the knot below, he pro¬ 
ceeds with another length of thread to the next spar, .iiid so on till tlie sway be bound down the wliole 
length ; nanielv, eight or ten feet. ’J'his lieiiig done, • .mother str.itiim of reed is l.iid on iijioii the first, 
so a.s to make tlie enure co.xt eighteen or twenty inches thick at the butts, and another sway laid along, 
and hound down, aliout twelve iiiehes .ibove the lirst ’ 

Sltl'l 'J'he cares are adjusted and lorined, not sijiiarc witli the spars, but nearly horizontal, nor are they 
formed by eiittiiig. hut by ' diiviiig ’ them \vitli a ‘ /egg, a tool made of a board eight or nine inelies 
Mjuare, with a h.uidle two feet long, fixed upon the li.u k ol it, ob1u|LicIy, m the manner of the tool used 
by gardeners in beating turf The laee of the /egee/ is set with l.irge.headcd n.iils, tvi lender it rough, and 
make it lay hold of tlie butts of the reeds. 'I'heii another layer of reed i‘ laid on, and liouiid down by 
aiinthri Mcny, somewhat shorter than the l.ist, and pl.ieed eighteen or twenty inches nlHive it j and .ibove 
this another, and .mother, coiifiiiiinig to shorten the sways ntilillheyhe brought olf to nothing, and 
a triangular enriier ol tliali lung fin iiied Alter this, the sw'ay.s are used their whole length, whatever it 
happens to be, until the woikman .irrives at the finishing corner lly proceedingin this irregular manner, 
scams between the courses are prevented, and niiiieecss,-iry shifting ol ladders avoided. 

.3111+. Ttic fare of the loof is formed and adjusted like the e.ives, by driving the reed with the leggrt s 
whirh operation, i’ nerformed by a good workman, not only gives the roof a heaiitilul polished snrfaec, but 
at the same time l.is'ens the reed, whit h being thickesnuwards the butts, becomes like a tapering pm, the 
tighter the larth, t it is driven 

J1!)S Finishtns; the rutgr of the roof In the case of reed running from four to six or eight feet long, tho 
beads meet at the ridge ol the roof, whilst the butts are still at a dist.mce from each other For this roa. 
son, as well .ns for that of the wear being less towards the ridge, the shortest (whirh is generally the worst) 
reed is saved lor the ujipcr jiart ol the tool lint even sii]i|>osnig the ii)>iierinost eeiirses to be only four 
feet long, and that the heads (belonging to the two suK ) lie interwoven in some degree with each other, 
the butts will still remain six or seven ieet asunder; and the ridge uf the roof eoiisequently lie left in 
a great measure exposed to the weatlier In order to renieily this iiieonvenieiiec, and to give a finish to 
the ridges, n cap [jiroviniiially, a >oof) of straw is set on in a masterly, but in an expensive, inaiiiicT In 
this O|ier.ation, the workman begins, it is observed, by bniigiiig the roof to an angle, with straw laid 
lengthwise uiioii the lutge, in the manner m which a rick is tojiped up; and to rendi-r it flirn, to keep it in 
Its place, and to prevent the wind trom blowing it oil or rulHing it, he pegs it down slightly with ' double 
broaehes namely, clelt twigs, two leet long and as thick as the linger, sharpened at both ends, bent 
double, and perhaps bathed by partial cho[>s on the sides, to make them hold in the better after 
being thrust down, 'i'his done, the workman l.iys a eoat of straight straw, six or eight inches thick 
across the ridge, beginning on either side at the up|>ermost butts at the reed, and finishing with straight 
liaiidfutk evenly across the top of the iiilge Having l.iid aleiigih of alioiit four feel iii this manner, 
he proceeds to fasten it firmly down, so as to render it in oof against wind and r.un This is done by 
laying a ‘ ^ticAcn Ugger'[a uiiartcr-clett rod .ts thick ns tne linger, and tour lei't in length) along the 
luKldle ot the ridge, iiegging it down at every lour inches with a double broach, which la thrust down with 
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the hands, and artirwauN driven with the le^grt, or with a uiallct used for this purpose. The middle 
h;,','rer iN-iiii! liimly IjkI, the th.itihcr smootli.s down the straw w ith :i rake .iiid his hands, about eiehl 
111 Mine iiiehes on one side, and at six inehos Iroin tlic tirst lajs aiiollier hf!"cr, and pegs it down with a 
siinil.ir iiuinlier ot'doulile broa<-he<, thus priH-eediiig to siiiouth the straw, and to lasteii on lingers at every 
si\ nil hes, until he reach the bottom ot the cap One side Ihiislieil, the other is treated in the san'ie inim- 
ner j and the fiist length being coinpleled, nnother and another length is l.ihl, nnd linished as tlie first' 
until the other rnd ot the rnlge he reached. He then cuts olftlie tails of the straw square and neatly 
with a imir of shears, level with the upperinost hulls of tlie reed, above whnh tlic <ap {or most proiierly 
the ruojlct) shows an caves of about six niches thick , and, histly, he sweeiis the sides of the liiaiii roof 
with a lioiigh ot holly; when thewnik is completed.’’ 

31!>6. I'russing .straw or liny tho operation of binding if in bunrllca for more con¬ 
venient deportation. In liiissing bay from a rick, it is cut info cubic iTias.scs with tlie 
bay-knife (24S4 ), and tied by a bay rope jmssing once aei< ■ ■ cacli of its sides. If the 
trusses are intended for tlie London market, lliey .irc ivciglied with a steelyartl, and each 
ti iiss of old slacked hay must iveigh .IG pounds, and of new hav, (luting June, July, and 
Angiist, GO pounds. We liave ilesciibed a very convenient machine for the operation of 
trussing. (2561.) 

3197. Straw u commonly tnissed by tying it into bundles by a band of a handful of 
stiaws, or a short tope aeioss the middle of the bundle, or by a particular mode of 
twisting and turning back tlie two stiaggling ends of a loose armful of straw’, and tying 
these ends in the middle. This mode, more easily practised than described, is termed in 
the north bottling or wiiulliiig. When whe.it-stiaw or any other sort is to be trussed for 
lliateh, it is first drawn into legular Icngtbs, leasing out the refuse, as alieady alluded to 
under ihatching. In laindon, the straw’ sold for litter is alwajs lequired to be trussed 
in this manner, and eaeli truss is iei|iiireil to weigh .-iG iiounds. 

3198. ThrcfiliDi" by the Jlail is still a vet y general practice in most of the Eoulhern 

coimties, tliougli all intelligent men agree Ih.il it is more csiiensive and less effectual 
th.m threshing by .i niaehiiic. Even on the sinallest-sized fainis, where a horse machine 
would he too expensive, either the hand inaelnne oi pot table inaebine might be 

emjiloycd. Hesides thresliiiig cleaner, and that loo in a nianiicr independenlly of the care 
of the opera!ors, the work is performed w ithoiif tlie aid of expensive threshing floors, 
goes on lapidly, is a more agreeable desrri]ition of lalanir for servants, employs women 
and eliildren, and, finally, exposes the emu to less risk of pilfeiing. 

.'Jinn In th.' flail nmilr of lh> iwlitiif;, the produce is coiistaiil ly espiiscd to the dept edatioiis of the persons 
einiilovi’diii eseciitiiig the bii'.ines'-, u tin ii is a gic.it objci (lou, and in ui.uiy c.iscs thus mode proves a source 
. . ..to the tanner, as . . aiot by .m\ nil ^ preieiit the iiniiontioiis to winch it rcudcis hu.. 
lia It has been observed lij lliddlefoii, in Ills Sumy nj Miilrl/nt'J, that “where thrcsliem are 
. , , isl b> Mic d.iy, they li. , .iitlyih lot perfoim hall the k that ought to be dune 111 the tune, not 

even that in . . > rlei tli clean ni.inner , ’ .iiid that il “ it lie e\ei iit(d bv the quarter, or by the truss, the 
tiei'sti still , lid the rest led ill the e.ir '1 lie saine thing t.ikes place in a greater or less 

(legieo III e\er> olhei ...ode that (an lie de.. td liir In. .ag the work perloiinod by the hand ; and it la 
coiiseqiK'iitd only liyihe geiier.il iiitrodiu tion and use ol the threshing inailime thaf the property and 
interest ol the farmer e.iii ho tully sci iired, and woik tie exeiulcd «itli a proper degree of economy. 

.i''(iO III If\pcrt /(I the marie a! thieshiiiji tin n by thejlail, it is the piaclice in eome districts for only one 

TMiii to be einploved upon a tloor, iotas two rail thresh together witli (-qinil it not gi eater expedition amt 

disj , .■ ■ ' thresh together, which 

IS sometimes the , there must he fieqneiit iiiterriiptioiis, and a eoiiseqiieiit loss of time 'I'lio flail 
or tool h) winch tins suit ol bin ..... perb . ’. . . .. . ‘ apted to the size and strength of 

the person w. n makes. hen dispiopoilionately heavy in that part which acts upon the grain, 

it miiih sooner tatigiies the l.iboiirer, witlioiit any advaiit.iKe being gained in the beating out of the 
gram The best method ol altaihiiig the dilleienl paits of the iinplement together is probably by 
means of e.ips and ihoiigs ot good toiigii le.dlii'i Iron is, howevi’v, sometimes employed In threshing 

most soils of rorn, hut (.articiilarly wheat, the oi«-rators .should weal thin light shoes, iii order to av__ 

iiig the In fin- exeuitioii of the woik, when the earn is liouiid into 

.t the - . . lids,, nd j cd i .,iil.arly to the otheis, then 
tmmiig’ihe sheave m a quick iiianiier by'ini iiis ol the II.nl, to proceed in the same way with the other 
side, thus tiinshiiig the woik 

The qumitih/ oj loi ti that a Inbotncr will lAietli teil/i the flail m any gi\ on period of time, must 
ilepeml on the ii.ilure of the Kr.iiii, the lie-eiiess with whieli it thre.slies, and the exertions of the labourer; 
III ge-iieral it may be of wheat, from one to one and a halt quaite-r, ol barh-y, trom one and a half to two 
qiiiiiters , and ot o.its inostlv about two in the d.iy. The exertions of lalmurcrs in tins sort of work In 
the iiortfiern distriets of tlie'l.iiigdom are, however, much gi eater than in those of the south ; of course a 
iniieh larger pro|Hirtion ol labour must be perlorni#d. In some (daces it is the practice to thresh by the 
Iiie.isure ol gram, as the bushel, quarter, Ac ; while m otlii is it is done by the tlireave of twcnty.four 
sheaves, and m some by the day. In whatever way the .agneultor has this soil of business perlormed, 
there is alwavs mucli iieicssity for hi» coiist.iiit inspeilion, in order to prevent the frauds and iin{>ositiuus 
tli.it are too Ircquoiitly jir.ictised upon him by the persons engaged in ttie execution of it 

3‘202. The jiraclicc of tMiipiiifl out {rrain is resorted to in some districts with wheat, 
when the straw is much vvanled for thatch. Tlie operator takes a handful, and strikes 
the ears repeatedly against a stone, the edge of a board, or the fiioa of a strong attlcd 
hurdle, till tlic corn is separated 

.3203. Hum „ it, a mode formerly practised in the Highlands of Scotland, and not 
yet obsolete, may be noticed here. It is to burn tlic str.avv with the corn in it, instead 
of sulijecfing it to tlie flail. This has been described in several of the County Reports, 
particularly in Walker's Ifchriiles and Macdonald's liejwrt of the Western Islands, The 
corn is thus not only separated from the straw but sullicienfly dried or parched to 
grind witlioiit being tlie kiln. It is tt bad pr.iclice, as tlie straw is lost, and 

consetjucntly the soil, for want of luumire, must soon become barren 
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3204. Ripffting is the operatiMn of separating tlic holes or seed-pods of fl.ix and hemp 
by striking ill the manner of whipping, or inoic commonly by drawing them through 
an implement of the comb kind, constructed with several upright triangular prongs set 
near togetlier in a strong piece of wood. 

.320.5. Jlctlging and i/itf/tiiig, the opeiation of making and mending fences and open 
water-courses of the different kinds already cniimer.itod, consists of the combined 
application of liigging, shovelling, cutting, clipping, and faggoting, described in this 
section and the two foregoing. 

3206. Faggoting is a term applied to the dressing or binding of the prunings or 
superQuous branches and spray of hedges. The bundles arc made of dillercnt sizes in 
dilfcrcnt parts of the country, and in the same jilaco according to the purpose to which 
they are to be applied. They are tied with willow, hazel, or some other pliable wood, 
twisted before application. 

.3207. Slacking wood for fuel occurs in the prjictice of common agriculture when 
hedges and pollard ti'ecs or tree-roots arc stocked or,dug uj). The wood, whether roots 
or trunk, is cut into lengths of from eighteen inches to two feet with a saw, then split 
with iron wedges into pieces of not more tlian an inch and a half, or two inches in 
diameter, and built into an oblong stack generally tlirec feet broad and higli, and six 
feet long. 

3208. Stacking wood fur burning, stewing for tar or pyrolignons acid, charring, and 
similar purjioses, are iicculiar to foiest culture, and will be treated of i.i *he proper place. 
(See P.nt 111. or Index.) 

3209. Paring and burning is the process of paring off the surface of lauds in a 
slate of grass, in order to prepare them for arable culture by means of fire. In the 
method of peiforining the iiroccss there is some slight diflereiice in different districts, 
and an attention to the natuie of the laiuls is as necessary as in other husbandry oper¬ 
ations. It would seem that some soils, as those of the moio cl.iycy and he.avy kinds, 
would be must benefited by basing tlie lire as much as possible in contact with the whole 
of their superficial paits, without being cairied too fai, as by that means they may bo 
rendered moie proper for tlie reception of the roots of veget.iblcs after being slightly 
ploughed, as well as more suitable for suiiplying nourishment to them ; while in others, 
as those of the more liglit and tliin description, it might be most advantageous merely 
to consume the thin paling of sward after being piled uji for the purpose, without per¬ 
mitting the fire to exert its influence upon the mould or soil immediately below, .is in 
this way there would not prob.ibly be so much danger of injuring the staple by destroy¬ 
ing the vegetable matters contained in such soils. Of course, in the first of these modes 
of burning the .fiward, t he sods or parings should be jiiled up as little as possible into 
heaps, the advantage of a suitable season being taken to apply the fire to them in the 
stale in which they lie or are set at first after being cut np, or after a few only have be« n 
placed together, as in some instances wfiere they are, immediately after being cut, set on 
edge to (by, and placed in serjieiiline direitions in older to iireveiit them from falling 
over. In the latter cases they should he formed or built up into little circular heaps or 
piles, somewhat in the form and si/e of the little cocks made in hay-fields, the sods 
being placed the grass-side downwards, in order to admit air; but the openings 
both at the bottoms and tops, after they have been fully set on fire by some combustible 
substance, siicli as straw, &c., are to lie closed up, and those in other parts covered by an 
addition of sods, so that the combustion may pioceed in a slow smothering manner, as 
practi.sed in the making of chaicoal. 'When the whole of the e.artli in each of the piles 
has been acted upon by the fire, the heaps may be suffered to extinguish themselves by 
slowly burning out. 

.T2I0. A varirti/ qf this operation, called skirting or peat-burning, in practisril in Devonshire and Corn, 
wall, for breakiiif, ap and preparing grass lands tor the nvi'iitioii of fallow crops A (lart of the sward or 
surface is alteniaU .y leit unturned, upon which the n^t thin furrow slice is constantly turned, so that 
the swards of c.uli come in lontart, by which means the luilrelactive fermentation is speedily excitcil, and 
the greatest jiart of the gr.issy vegelalile m.itter eonver'ed info manure What ultmintely remains 
uiidestroved being, after repeated cross-rultings with the plough’and hairowings, collerted into small 
heaps and burnt, the ashes are then sjiread evenly over the land. 

3211 With lespeit to the nuptements used in paiiir-. diH'erent kinds arc made use. of in dilfcrcnt parts 
of the island : th.it which was the most employed in , 'U‘ iiilanry ol the art, w.ig a kind of eurved mattock 
or adze, about seven or eight inches in length, and five or six in lireadth ; and which, from its shafie, 
would appear to havi be^i tietter adajitcd tor (uttiiig up the roots ot brushwood, furze, broom, or other 
coarse shrubs, than tor paring off the surface of a field tree from such mciiinbranees Where the sod is 
pared oil by manual '.iboiir, the ordiii.iry brcasUsiside, in some pl.sces eallml the breast.plough, and in 
Scotland the flaughici-sp.ide, is mostly empiryed In workini'the tool, the labourer generally ruts the sods 
at about an inch or .m inch .lud a half thick, and from ten to twelve inches broad; and when the spade 
has run under the sorl to the iength ot ahoui three feet, he throws it off, by turning the instrument to one 
side; and pioceeds in the same way, cutting and throwing over the sods, the whole length of the ridge. 
In this way oi performing the operation, the labourers, by following each other with a slice of the sward 
or surface of the land, aecomphsh thclnisuicss with iiiueh case, and m an exp<>ditious manner. 

SSiSt In the fenny districts, on the eastern coasts, where paring and burning is practised on a large 
scale, the horse paring-iilough is used, iiwiite of dilTercnt constructions, according to the circumstenres of 
the ground to bo jiarcil These ploughs are c.ilciilateil fur paring off the sward or sod of sui'h grounds 
as ai^ level, and where neither stones, biusli-wood, ant-hills, nor other impediments obstruct tlicir 
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progress; but where such obotarlcs present themselves, the breast-spade, or the eommon tentn-plough 
witli <1 small alteration of the share, will be found preferable, botli in respect to the extent of around tliat 
can be pared, and the superior manner in which the work in such c.ises can be performed. PIoukIis, Oom 
their great expedition and regularity of [lertorming the business, should always be made use ot where the 
lutnieand situation of the land will admit them, m preference to such tools as require manual la^ur. 

;;5;i;3. /« some 0 / the western counties, the lumiiioii plough only is useil. There the old grass iiclds, 
when it IS prcqiosod to burn the sward, are rib or slob furrowed about the beginning of winter; and 
being again cross-ploiighod the following spring, the sods are colleited and managed in the manner 
mentioned in s|ie<iKiiig of skirting In those cases, the plough has, however, a wing turned up on the 
furrow side ol the ploughshare, by winch the turrow is rut any breadth reqiiireil. 

31114 The season Jor ptmng and huining is iii April, May, and June: tlie particular period must, bow. 
ever, always depend much on the state ot the weather and the nature of the crop. When the east 
winds prevail, in February and March, this sort ot busiiie.ss may sometimes be earned on. But (or 
accomplishing the work with the greatest dispatch, and also with the least trouble and expense, a dry 
season is obviously the best I'lic prudent lultivatnr sliuuld nut embaik in tbe undertaking, unless there 
is a reasonable probability of his aecoinplishiiig it while the weather keeps dry and Ihvourable. In the 
more northern districts, the latter end of May or the begliiiiiiig of .Tune, when the hurry of the spring 
sced-tiine is over and a riiiinber of hands can be must easily priH'uri'd, may, upon the whole, be considered 
the best and most convenient season , as at this jieriod the green vegetable products arc in their mast 
succulent state, and of course may probably afford more .ahiie matter; but, in the more southern counties, 
either a much earlier season must be taken, or the intcival between the hay season and the harvest time 
must he fixcxl upon; the latter of which is, on the principle just .stated, evidently the best, wlieru the 
extent ol ground to lx: burnt is not too largo In other seasons it would frixjuently be impossible to 
procure a sulticient number of hands fur perlurmnig the l)usiiics.s. In bringing waste lands into cultiva¬ 
tion, where an extensive tract ui ground is to undergo this process, the autumn may, m many cases, 
afford a convenient opportunity for the operation A good deal depends on the crops that are to be sown 
after paring and burning. Wiieii rape or tunui>s arc to be cultivatCHl, the end of May or th(^>ginning of 
June will be tbe most proper time, but it barley or oats arc to be sown, the paring and burning must be 
coinph'ted as early in spiing a.s (he nature ol tlic season will ailniit: and when lands are pared and 
biiTiicil as a iircpar.ition tor a crop of wheat, July, or eicii the beginning of August, may, in favourable 
seasons, answer ; but it is belter to b.i\c the ground ready sooner it ixissible. 

3215 III rosiiect to the tle/dh to whu'h taints of ilijferent tjunhites niay be pa) ed with the most advantage, 
it IS obvious that, as it lan hardly be proper toixiic light thin-stapled soils to the same depths as those of 
the more deep and heavy kinils. It should, in .some degiee, be regulated by their particular nature, and 
their clitfcTcnce in dc|itli aixl heavini'ss Hoys, who is in the iiabit ot breaking up thin chalky soils, and 
such as have Ixx'ii in till.igc, in this way, observes, that in Kent, where the method of paring most in use 
IS with doivn-shai es or lirc.ist-jiloiiglis, they take off turf as thick as the nature of the soil will admit, IVom 
bait an inch to two inches; the thicker the better, piovidcd there is a sufficient portion of vegetable 
mutter contained within them to make llieiii burn well. The most usual depths of paring are from about 
one inch to lliroc. 

3216 In regard toiwiniwg, when the season is not very wet, the turves will commonly lie sufficiently 
oried in about a fortnight or three weeks, even without being turned; but in rainy weather they require 
a longer time, and must be turned more than once to prevent their striking out roots and shoots, which 
might hinder tlicin from ljurinng 

3217 Spt ending the nshri As soon as the turves have fully undergone the process of burning, and are 
reduced to tbe .shite of ashes and a powdery earthy mailer, the wliolo should, as soon as jxissible, be 
s|ii cad out over the land in as regular and equal a manner as the nature ol the work will admit of; for, 
without gieat attention in this respect, great inequality iii the erojis may take plaee; besides, the soil will 
be made lighter in some places than in others, winch may lie disadvantageous in the same way. The 
spreading, where it can by any mvaiis beaeiomplislicd, should always be jiertornied before any rain falls; 
as, whole this point is not attended to, a great loss may be sushiiiied by the saline matters being earned 
down 111 a stale of solution, and tbeir benetii i.il etfeels in a great measure lost betorc The crops are in a 
condition to receive them In order to secure the full iiitiuence ot the ashes, the land is ft-equently 
slightly iilnughcd over mimediately after the ashes are spread out; and it is stated by Donaldson, that 
those who are nmre than ordinal ily attentive-in this respect, only rib or slob lurrow the field, so that the 
ashes after huxning may be eovered up with the greater c-xpeilition and dispatch. By tins mode, Imw- 
ever, they piobably cannot be so equally mixed with the soil as by that of ploughing the whole tiela with 
a very slight furrow, so as just to i over them. 

.‘5218. 'I'hc cepensc oj the operotion oj paring and binning will vary according to the nature and situation 
ol the land, the metlioil in which it is iierlomiiHl, and the customs of tlie district in regard to the price of 
labour On the tlim sort of elialky soils it is stated by Bojs, that the expense for jiaring at a moderate 
thickness, where the laud is not very liiiity, is about equal to lour or live plougliings. 

.'5219. 2Vifc’ opertilioii dicing and burning clay for manure is in several respects similar 
to that of paling and hiiining the verdant suil'aee. Tlie practice of burning clay has at 
various times been put sued willi energy and success, and at otJier times lias fallen into 
neglect. The oldest hook in which it is mentioned, is jirobably The Country Gentle¬ 
mans Companion, by Stephen Switzer, Ci.aidciicr, London, 17;{2. In that work it is 
stated that the Earl of Il.alifax was tlie inventor of this useful improvement; and that 
it was mueh practised in Sussex. There are engravings of two kilns for burning clay, 
one adopted in England, and the other in Scotland; wlicre it is said to liavc been ascer¬ 
tained, that lands reduced by tillage to poverty, woidd produce an excellent ciop of 
turnips, if the ground w'erc plonghccl tw o or tlirce times, and clay aslies spread over it. 
In the same work, there are several letters, written in the yetxrs 1730 and 1731, stating 
that tlie plan of burning clay had answered in several parts of England; and accounts 
were received from Scotland, that upon experiment it had answered better than cither 
lime or dung, but was found too expensive. I’lie practice is* described at length 
ill Ellis’s Fractical Farmer, or Hertfordshire Husbandman, 1732. In 1786, James 
Arbuthnot of Peterhead tried several successful experiments with burning clay, and 
various others have since been made in dilfcrcnt parts of the empire. In 1814, tho 
practice was revived and written ftn by Craig of Cally, near Dumfries, and soon after by 
General Bcatson, near Tunbridge ; by Curwen, Burrows, and several correspondents of 
agricultural journals. In Ireland, it would appear, the practice prevails in several 
phices and Craig says he adopted it from seeing its effects there. The result of tho 
whole is, that the benefits of this mode of manuring bare been greatly exaggerated ; 
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though they certainly appear to he considerable on clayey soils. Aiton (Farmer’s Mag. 
vol, xxii. p. 423 ) compares this rage for burning clay, which existed in 1815, to the 
florin mania of a few years’ prior date. In 1822, lie found few of the advoc.ates for these 
improvements disposed to say mucli on the subject, and saw very few claj'-kilns smoking. 
“ To give my ultimatum upon this subject,” he' says, “ I regret that the discoverers of 
florin grass, and of the elFects of burnt clay, have so far overrated their value, llothai'e 
useful and proper to be attended to; — the grass to be raised on patches of marshy 
ground, and used ns green food to cattle in winter; and the biirnt^arth as a corrector of 
the mechanical arrangement of a stubborn clay soil; and I have no doubt, but if they 
had been only rLCommendisl for those valuable purjioses, they would have been brought 
into more general use than they yet aie, or will be, till the prejudices against them, 
arising from the disappointment of expectations raised high by too Haltering descriptions, 
are removed.” 

3320. The action qf burnt day on the soil is thus described by the same author • —“ It mu.sf be olivioiis to 
every person who has paid nttcution to the subjpet, tliat wlieii clay or other earth is Imriit into a.shes like 
brick.dust, it will not (unless .acids are .applied to it) return attain to its former stale of ei.iy, but will 
remain ill the Rraiiiilated state of ashes or tii.ible mould, to whieh it w.rs redueed hy the operation of 
burninfr An admixture of that kind with a stront; .adhesive el.iy mii.st evidently operate as a ponerful 
manure, hy ehangmg the iiiechaiiie.al .irr.iiijteiiieiit ot tlie hitter, aiiil rendeniii; it nunc friahle, giving 
greater facility to the pcreolatioii of rediind.uit inuistiire, and totlu pre.uUiig ol the roots ot legelahles 
in ijiiest of food. The aiiphe.atioii of as much water, sand, or any siiiiit.ir siihsfance, would hai e ex.ictiv 
the same ellft-t, in opening .uid keeping open the pores ol an adhesive el.iy soil, and euiiverting it into the 
quality of loam. Besides this, which would he ,i peiinaiieiit iiiipiovemeiit upon |l e st.iple or texture of 
every ilay soil, burnt ehiy or torrelied earth mav soinetinies .lenuire, in tli.at nper.itiui. a small i|Uaiitity of 
soot or earboiiiu matter, that may, in l.ivoiirable i lu umst.in( es, operate lor one sea.son as a iiianure, or as 
a stimiiUis, to a small extent, to the growth ot \ egetaliles This at least may be the ease, it the elay or 
earth burnt shall ahonnd with veget.ihle m.atter, .md it the hurmng is conducted in such a smothered way, 
as to prevent the sinnke or vegetable ni.itler from esc.ipiiig But as it is the subsoil tint is recommended, 
and seems to be generally used fur burning, it is impossible any considerable quantity of vcget.able iiuitter 
can be found in it. 

.3221. The catemeous matter in the soil, it is s.iid, will be ealeiried and formed into lime by the o|ieratioiv 
of burning; but I am disposeii to mnsiiier tins argumeiil as f.ir more plausible than solid I'alcarecms 
matter is no doubt found, on ehemical analysis, to a eerl.iin extent in .some soils , peih.ips some per. 
ceptildc portion of it m.sy lie found in every soil • but it is seldom or never found in anv soil, to siii h an 
extent as to be of much use as a manure toother hind. Kveii where the soil is impregn.ited with a huge 
portion of calcareous matter, it it is not m the form ol limestone, but minutely mixed with it, the hiiiii- 
ini; e.innot either increase or miieli alter the lime It it i.s in tlie lorm ot stones, Imwiner siii.ill, oi ii; 
wh.it IS called limestone gravel, there is little eh.ime ot its being v.ileiiied in tlie oper.ilioii ol liiirmng tlie 
elay ; it would go through that oidcal uiialterixl Any change, therelore, that e.ui be m.ide upon the 
smalt |H>rtioii of calcaieoiis in.itter in the soil by binning in the ui,uiiier directed, I’an sc.ireely have ,iny 
pcreeptihle edi'et, when lh.it matter is .ipplied .ns iii.iiiure to olhei soils. And though it is possible that 
some qualities m particnhir soils, niilavour.ilile to vegel.ition, m.iy he torrei ted by liuriiiiig, and tluit in 
some other iiist.inres the hreinay render the clay more mitiitive to plants itlinugh I li.ive not been aide 
to trace this, or even to ronjeetiire how it e.in li.ipiien', yvt I .iin miuh ilis))Oscd to believe, that its eU'ei t 
as a meehanieal mixture in opening the pores ol tlie soil, is tlie duct iinjirovemeiit th.it tan he denied 
from the applieati.'ii nl burnt el.iy as a iiiaiuire If it has .iiiy other elicit, it must he Ironi the soot cu 
carbonic matter collected during the o|ier.Uion ol burning , oi perhaps it iii.iy arqiiiie, liy the tor.-el.ii lion 
something of a stimulating quality, th.it in.iy for a short bine pinmotc the growth ol p.irtieiilai |il.uits ■ 
but these qu-alitics can only be to a small extent, .ind uiiitiiiuc to act for a very limited iicriod ” iFai 
Mag xxii. 432) 

3232. The aition of burnt clay, .lecordiog to a writer in The Fa)mr>\ Jou/nal, is .at least%ircp-fold, and 
may be in.anifoid. It opens the texture ot stubborn clays, gnyi-s a di.iin to the water, spir.ii les to the’ ,iir, 
and affords to the roots tacilily of penetraling. Clay ashes but lit lioni tunes, cuntaiiiiiig an adimxtuie 
of veget.ihle matter, con.sist, in some small proportion, of v eg< table .ilk.ili or polas,s, a .-alt which is k iimvii 
to be a good manure. It also, in most cases, liaupeiis that a siifl cold elav is inipiegtiateil with pviite',a 
compound of sulphuric .ind and iron. Allboiigh the (heiim'.il altr.irtion between these two biKlics is’so 
strong, th.it it is one of the most dilKeuIt opeialions in the arts totally to tiee non from sulphur, vet a vei y 
moderate heat sublimes a large iviilion ot the fiilpliiii 'I'lie iron is then lill at liberty to re-absoib a 
portion of the redundant sulphuric .icid, whirli too gener.illv is found in these soils, and thereby sweetens 
the land, and it is prcdxible that the blight red or rmnson ralx ol non, wliiih gnes lulouiing tri the 
ashes when uver.burnt, is beiiefii tat to veget.itton in the present e.ise, iiisomueh .is it is. of itself one of 
the happiest aids to fertility, as cxeinplilied in the red m.til stiata and red sand sli.ita throiigh’out the 
kingdom. The evolution and recoinbination ol ditlcient gases, no doubt, materi.illy affett the question • 
but it is reserved for accurate ehemical observers to give us an account of tlie pioeesses whieli hike place 
in this respect. Curwen notices that elay .ishes do no benefit as a top.dressing on glass, which is m part 
to be explainesl by reason that the ashes, wlieii .spre.id on tliesuifaeeot the grass, cannot ex erf incchamcal 
action on the soil in the ways eiiiimer.atcd Neither e.in the eiiK of iron come so iinmrtlialelv in rontaet 
with the p.artKles of the soil, for the productnm of anv ehemii.il eireet, ,as it would do if the’,ishes were 
ploughed 111 . In short, like many other manures which are laid on the siirlacc, unless it contains some- 
thing .soluble which maybe w'asned into the ground hy r..in.s, it docs very little goml; and the foehle 
proportion of vegetable alkali is probably the only soluble matter the ashes contain Iluwever sniiguiiie 
may lie the admirers of burnt clay, all exiierienee confirms that the most beiiehei.il el.iy ashes are those 
whieh are burnt from the greatest proportion of rirh dd turl, aneienl lianks, roots of hiislies, and other 
vegetable matters; and, I conceive, the value of meie powdered pottery ilor such it is) may easily bo 
overrated. (Far. Jbv/n. 1819) ' 

3223. The common method of burning clay is to make an oblong enclosure, of the 
dimensions of a stnall Jiousc (say 15 feet by 10) of green turf .sods, raised to the height 
of 3^ or 4 feet. In the inside of tliis enclosure, air-pipes are drawn diagonally, wliich 
communicate with holes left at each corner of the exterior wall. Those pipes are formed 
of sods put on edge, and the space between these as wide only as another sod can easily 
cover. In each of the four spaces left between the air-pipes and the outer wall, a fire is 
kindled with wood and dry turf, and then tlie whole of the inside of the enclosure or 
kiln filled with ilry turf, which is very soon on lire; and on the top of that, when well 
kindled, is thrown the clay, in small quantities at a time, and repeated as often as iicces- 
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sary, which must be regulated by the intensity of the burning. The air-pipes are of use 
only at first, because, if the lire burn witli tolerable keenness, the sods forming the pipes 
will soon be reduced to ashes. The pi])c on the weutlicr side of the kiln only is left open, 
the mouths of the other three being stopped up, and not opened except the wind should 
veer about. As the inside of the enclcisure or kiln begins to bo filled up with clay, the 
outer wall must be raised in height, always taking care to have it at least fifteen inches 
higher than the top of the clay, for the purpose of keeping the mnd from acting on tfio 
fire. When the fire^rns through the outer wall, which it often does, and particularly 
when the top is overlo.aded with clay, the breach must be stopped up immediately, which 
can only be ellectually done by building another sod wall froni *he foundation, opp<)sitc to 
it, and the sods that formed that part of the first wall arc soon reduced to ashes. The wall 
can be raised as high as may be convenient to throw on the tlay, and the kiln may be 
increased to any size, by forming a new m all when the previous one is burnt tiu'Ough. 


3‘J2i The principal art in burning consists in having .lie outer wall made quite close and impcrvioui 
to tlie external air, and takiii); care to have the top .liwaya lighlly, hut completely, covered with clay j 
hec.iiise It the external air should«ome in contact with the lire, eitiier on the top of the kiln, or hy means 
ol its burstinf; tlirnuRh the sides, the fire will he very soon extinguished. In short, the kilns require to 
be aUeiuled nearly us closely as charcoal pits flay is much more easily hurnt thiiii either moss or loam ; — 
It does not iiildergu any alter.xtinii in its shape, and on th.it account allows the fire and smoke to get up 
easily betsveen the lumps , whereas moss and I 0 . 1111 , liy erumUIing ilowii, .ire very .sjit to smother the fire, 
unless careliilly attended to No rule ran he laid down for regulating the size of the lumps of clay thrown 
on the kiln, .is that must depend on the state of the lire, hut every lump has been loiiiid completely bui lit 
on opening the kiln, when some of them «cie throw 11 on larger than my head. Clay, no douht, burns 
more re.idily il it he dug up .uid dried lor a il.iy or two hefore it he thrown nii the kiln , but this operation 
IS not necessary, as it will hiini though thiown cm quite wet. Alter a kiiii is lairly set a going, no coal or 
woikI, or any sort o| comhiistible, is necessary, the wet elay burning of itself; and it can only be extinguished 
bv iiiteiitioii, or the carelessness of the opeiator, — the vicissitudes of the weather having hardly any effect 
on the lire, it properly attended to It may, )ierhaps, lie iu-ee‘sary to mention, that when the kiln is burning 
with great keenness, a str.inger to the operation may lie apt to think that the fire is extinguished. If, 
theieloii‘, any person, eithei throiigli iiiijiatieiue, or loo great eiiriosity, should insist on looking into the 
iiileiior of the kilii, he will leitaiiily lelaid, ami may possibly exiingiiisli the fire , for, as helorc men. 
tioiied, the ehiet art consists in kce|>ing out the external air from the hre Where there is ahundance of 
clay, and no gicat qu.uitity of green turf, it would, perhaps, bo best to hum the clay 111 draw.kiliis, the 
s line .IS lime 


.’.'"s’) .ill nnpiovcd method of burning cliii/ has been adopted by Colonel Dickson, at Hexham, and by 
iitlier genllemeii in Xortliuniberlaiid Inste.id ol hiiililing a kiln, gialiiigs or an hes of cast non arc lucd 
to nil in a vault or luiiiiel lor the fuel, and over this tunnel the i lay is built 'flic gr.ited arches are made 

.iliout Iwoleet and ah.ilt long, two feet diameter, and .iboiit fourteen 
inches high. One grating is to he filled with brushwood, stuhlde, or 
any other ihe.iii luel, ami the elay, as it is dug, built upon it to a 
coiivemeiit height, leaving small vacancies, or horiiig holes, to allow 
the heat to peiietr.ite to the middle and outer parts of the clay. 
When .1 siilliciont quantity is hliill upon the first grating, another 
is added at either end, or .-it both, tilled with siniil.ir fuel, and the clay 
built upon them as he.'orc 'I'liis pinccssis coiitiniicil until 10, li?, or 
a gre.ilcr number, ot the giatings have been iisrrf, when one end 
IS built up or ciwered with clay, and at the other, under the last 
grating, a fire is made of coals or faggot wood. The end at which 
the liie IS iii'idc should face the wind ifpossihlCj and if the process 
li.is been proiicily ciiiidui tcxl the i lay will he ffiectually burnt By 
commeiiciiig with a centre grating in the foim of a cross (Jig 517.), 
the wolkinan may build from four ends in the place of two, this 
contrivance will afford a facility 111 tlie work, and have a draft of 
wind at two eiitrance.s. 



. .‘J'jefi The advantage of thus mode of burning elay is the Siiving of 

c.-irtage, as the clay may he always burned w here it is dug 
3257. Tlurning clay and surface sod bytime, mUhoutJnel, has been'praetised by Curwen (Faim Map. 
vol xvi n II 12 ) ill the following manner — Mounds ot seven yards in length, and three and a half m 
brc.idlli. are kindled with seventy-two Winchester bushels ol lime First, a laser of dry sods or (wrings, 
on whicii a quantity of lime is sprc.nl, mixing sods with it, then a covering of eight inches of sods, on 
which theotlier half of the lime is spread, ami lovored a loot thick, the height of the mound heing 
aboutayard. In twenty-lour hours it will t.-ike lire llm lime .slioiild he immediately from the kiln. 
It is better to suifer it t.^ ignite itself, than to etfeet it hy the operation of water. When the fire is fair! 
kindled, fresh sods must be applied Mr Curwen recommends obtaining a sufficient body of ashes bcloi 
any clay is put on the mounds The fire naturally rises to the toil. U takes less time, and docs moi 
work, to draw down the a.shes from the top, and not to sutler it to rise above six teet. The lormer practice 
of burning in kilns was more expensive, did much less work, and, in many instances, calcined the ashes, 
and rendered them of no v.ilue. „.._n... n 


quantity ot fuel is sufficient to burn a very large mniy 01 cmy. ii is wniy .u... 

to set fire to the hc.xp at first, so as to raise a body ol heat; and, for the rest, the clay will nrarly burn of 
Itself, being judiciously arranged round and upon the burning centre. 1 he ashes are in the be*t state 
when they have been exposesi only to a moderate beat; namely, to a heat not only far below what will 
produce vitrification, hut even so low as not to produce a iH-mianont red colour : the black ashes, or dirty 
red, and brownish red, being made siiiierior in value to bright red ashes, that is, to^well-burnt brides^ 


'J'hc heat IS moderateel elnefly by the jiulicious atiplieation of the crumbs and mouldering fra^ents^ 
clay or soil, so as to prevent the draft of the air through the ap^tures between the large clods or tults 
from being too tree. A very small admixture of vegetable fiiel suffices to keep up the fire. 


3229. The apjilkation of Inimt clay as jt manure is the same as that of lime: it is 
spread over fallows or lands in preparation for turnips, at the rate of from thiity to fifty 
loads or upwards per acro» A few years ago this practice made considerable iioisC} but 
at present it has fallen into disrepute. 




524 


SCIENCE OF AGRICULTURE. 


Paut II. 


3230. The gencrttl manual operations common to Britisli agriculture being now de¬ 
scribed, a variety of operations pccuruir to particular departments, siicli iis boring for water, 
puddling to retain water, building drains, See. which belong to draining; and barking 
timber, burning charcoal, distilling pyrolignous acid, which belong to planting; will be 
found under these departments. 


ClIAF. II. 

Agricultural Operations requiring the Aid of Lahouring Cattle. 

3231. Operations requiring the aid cf labouring rattle are in a peculiar manner entitled 
to the appellation of agricultural. Almost all the operations described in the former 
chapter, may be performed by common country labourers; but those we are now to 
enter on, are exclusively performed by farm servants. They may be classetl as operations 
for the use and management of live stuck, labours on the soil, and compound operations. 

Sect. I. Operations for the Care of Live Stock, 

,32.32. Herding, or tending of cattle, as an operation, is tli-* simplest which is connected 
with domestic animals. It consists in coiiducting them to a ccrf-iiii p.asturage; koej)ing 
them within the prescribed limits; preventing them from injuiing one ."lother ; observing 
if any are diseased, and the like. It is tommonly performed with the aid of the dog, 
and by boys or girls for a small herd or Hock, and aged or elderly men for larger herds. 
In modern times, the place of the cow and cattle held is generally ‘•npplicil by fences; 
but w'bere large flocks of sheep are kept, it is still necessary to have a sliepheid ; not, in 
many cases, so much to keep the Hock together anil in its pro])er jilace, as to w'ateh tlic 
progress of their growth, the approaches of disease, paiturition, &e. In almost all cases, 
mild and gentle treatment ought to be made the sine qua. non of the herdsmiiu’s conduct. 
Hie duties of the shepherd, who has the general care of eitlicr a flock or herd, arc various 
ami important, and, to be duly executed, inijily no inconsiderable degree of jiliysiological 
and veterinary knowledge. Sec I’art III. Hook VII. The Econoim/ of J.ive Stod,. 

3233. Cleaning eattle is tile operation of rubbing, brushing, combing, and washing 
their bodies, and jiicking their feet. The logs of cattle, when soiled by labour, are com¬ 
monly washed by walking them two or tliree times through a pond, formed on purpose 
in or near to farmeries. As soon as tliey are put in the stable and unharnessed, the legs, 
and such parts as are wetted, should be iiowcrfully rubbed with dry str.iw, so as to dry 
theliair; and the same process should be applied to the rest of the body, if they liavc been 
ill a state of copious perspiration. At the same time tbeir feet should be picked, and their 
hoofs freed from any cartli or small stones whicii may have lodged under the shoe, or in 
the case of labouring oxen between tlie hoofs. C'ombing and britsliing ean^only be per¬ 
formed when llic hair and skin are perfectly dry, and in farfneries is generally done in 
the morning when they arc first fed, and in the evening when last fed. In general, it 
may be considered as experimentally decided, that cleaning cattle of every description, 
cows and oxen as well as horses, contributes mucli to their health as w'cll as to their beauty. 
If swine were cleaned as regularly as horses, there can he no doubt they would be equally 
benefited by it. Some amateurs have tbeir feeding swine regularly cleaned ; but tlie 
greater part of professional agriculturists content tJiemsclves wiili fixing one or more rub¬ 
bing posts in each sty, with frequent reiiciving of the litter. 

3234. Feeding, or suppiping food to cattle, is an operation w'hicb, like every other, 
however simple or bumble, requires attention and a principle of action. Food ought to 
be given at stated times, in such quantities as to satisfy but not to glut the imimals, and 
varied in qmdity so as to keep aj)pctite alive. Water ought to be regidarly supplied 
according to the kind of food, the state of llic animal, and the season of the year. C'attle, 
tltat are fed in part on green food or roots, will require less water than those fed on dry 
bay, straw, or corn ; and cattle that have been at work and perspiring, will reipiire more 
water tlian such as have been idle or at p' sturc. In summer, cattle fed on dry food 
obviously require more water than in winter, owing to the increased perspiriition. The 
case of sick animals must be regulated by the nature of tlieir disease, or directed by the 
veterinary surgeon. In tretating of agricultuml animals (Part III,), we shall give the 
diseases, and treatment of each. 

3235. The harnessing of cattle requires attention, first, that the harness be in complete 
order; and, secondly, that it fit the parts of tlic animal to which it is applied. Collars 
and saddles are the leading articles, and when they gall or in any way incommode the 
animal, they are ruinous to liis comfort, and soon render him unfit for labour. Even 
when they fit jtroperly, an improper mode of fixing the collar-blades (liames), and tying 
the girth of the saddle, may greatly annoy the animal, and render him restive during the 
whole period he is in yoke. 
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32S6. The yoking of draught uniinals requires still more attention than harnesving them. 
I'o know when an aminal is properly yoked, or placed in proper circumstanees to per¬ 
form the kind of labour assigned to him, it is necessary to have clear ideas as to tlic kind 
of irowcr to be exerted by the animal, bother drawing, carrying, pushing, or two or 
all of tliese. The horse and ox draw from their shoulders, carry from their back, and push 
with their breech. Tlie point of resistance in all weights, or objects to be dragged or 
pushed along the ground’s suif.ice, lies below the centre of gravity; and in all cases of 
drawing, a line from t^s point of resistance to the collar of the animal should form a 
right angle with the jtlaneof the collar-bone. Hence the tiecessity of allowing the plough 
chains from the back of the animal to liaiig freely, so as to form a straight line from 
the collar-blades through the muzzle of the plough to the point of resistance. Hence, alstt, 
the advantage of yoking two horses in a cart by means of the endless ro[)e or chain already 
described. (2755.) In yoking animals wliere the labour is principally carrying a weight, 
as in c.arting, great care is recpiisite lliat the wi Ight be not o]>pressive, and that the sus¬ 
pending chain move freely in the groove of the saddle, so as to produce a perfect equipoise. 
Vaiious opinions are entertained as to the weight which a horse can carry with or without 
drawing at the same time. According to the jiractice of ex])crienccd carters, if a one- 
horse cart is loaded with 20 cwt., .5 cw't., hut not more, may he allowed to rest on tlie 
b.ack of the horse by means of the tiaces, chain, and saddle. This is meant to apply 
where the roads are level; in going up or d«jwn hill, to admit of the same proportion of 
weight, the traces, or shafts, or the beating chain, must be lowered or raised according 
to circumst-anccs. Yoking animals to push only is a case that seldom or never occurs; 
but it will be useful to meulioii, that, as the line of the breech of animals is nearly per¬ 
pendicular to the hoiizon, and the priiiLiple being that the line of exertion should be at 
right angles to the exerting surface, so the direction of pushing or backing, as it is 
commonly called, may be a horizontal line, or a line parallel to the surface on wiiich the 
animal stands. 

2237. The hours t>f consecutive labour to which ammals arc subjected form a matter 
which deserves consideration. The advantage of short stages in drawing heavy loads 
has been proved by Mr, Stuart IMenteath of Closeburn : this gentleman, who is pro- 
jtrietor of one of the richest coal fields in tlie island, both as to quantity and quality, has 
veiy siHccssfully employed horse jiower to the drawing of heavy loads, by dividing the 
roads into shoit stages. Before this expedient was resorted to, each horse could travel 
the distance of only 18 miles, and return with a load of 24 cwt. tlnice a week ; that is 
to say, the aggregate of the labour of each horse amounted to 3 tons 2 cwt. weekly: but 
by dividing that distance into 4 stages of 4^ miles each, 4 horses can make 3 trips daily, 
and draw a lo.id of 33 cvit. each trip, or very neaily 5 tons daily, or 39 tons weekly. 
Hence, according to this method, the aggregate of the labour of each horse amounts to 
about 7 tons weekly. Suppose Iti lioises arc employed ; instead of making them travel 
18 miles one day, luid relinn with a load the following, the more advantageous plan is 
to arrange them in 4 divisions, and make each division tr.tvel only 4 \ miles in succession : 
were this distance divided into six stages, the load might be jirojiortionally increased, 
with less fatigue to the hoises; for it wilt invaiiably be found that the most profitable 
mode of ajiplyiiig the labour of horses, is to vary their muscular action, and revive its 
tone by slioit and frcipient iiitei vals of lepose. Were stone rail-tr.tcks laid down on the 
between Sherilf Hall and Edinburgh, and the above plan adopted with vraggolis 
not exceeding 11 cwt. similar to those used by Mr. Stuart iMenteath, the inhabitants 
might be supplied with coal at a cheaper latc than by any other existing mode of con¬ 
veyance. Mr. Stuart IMenteath considers the same principle equally iqiplicablc to 
ploughing; instead of 2 ynkings, as at present, of 4 hours each, were 3 yokings of 
hours cacJi substituted, tlie horses vvould be less exhausted, and more vv ork accomplished. 
(Scotsman, .Ian. G. 1830.) 

3238. T/ie labour of a horse m a rfn//, acrording to Professor Leslie, is commonly rcckoncil equal to that 
of five men, but he works only 8 hours, while a m.ui easily contimies Ins exertions lor JO hours. Horseii 
likewise display murh gre.iter iorre in c.irryina than in pulling, and j et .aii .ictive walker will beat them 
on a long journey • their power ol trattioii seldom exceeds 1 tt lbs , but they are capable ol c.irrying more 
than SIX times as much weight. Thu p.ick.hoises in the West Kidiiig ol Yorkshire are accustomed to 
transiwrt loads of 420 Ib over a hiUv eoulitry ; hut m many parts ol Kiiglaiid, the nnll-horses will carry 
the enormous burthen ot!»10 lbs to a short distanee The.iction of a horse is greatly reduced by the 
duration ol his task ; though not eiiciimhered at all with any load or draught, he would he completely 
exhausted, iierhaps, by a continued motion tor 20 hours in a day. Thuiigli a horse might start with a celc. 
rlty of III miles, this would be reduced in + hours to lOi, and in 8 hours to lienee the great advan¬ 
tages resulting from shoit stages, lately adopted Jor tlie rapid eonvcyancc of the mail {Elements of 
Natural E/iilosophi/.) 

Sect. II. Tahours with Cattle on the Soil, 

.3239. Ploughing is justly considered the most important of agricultural operations, as 
on the maimer in which this Is performed depends the facility of executing all succeeding 
operations on the same piece of laud. The plough acts as a wedge, separating a portion 
of the soil, and turning it over at the same time. If this wedge were properly constructed, 



S26 SCIENCE OF AGRICULTURE. Fast II. 

and if the soil presented everywhere the same resistance to it, it would require no holding', 
but would maintain its position when drawn along by the cattle; but as the least inequality 
of surface or tenacity, or tlic additional resistance of a root or stone, destroys the etpiilj. 
hrium of the forces acting agtunst the wedge, the presence of tlie holder or ])]oughiiian 
becomes necessary to adjust its position. In two-wheeled ploughs, hoaever, this is done 
in a great measure by the wheels, but not so rapidly as by the instantaneous movement 
of the holder on tlie ends of the handles acting as levers. The manual ojienition of hold¬ 
ing the plough in a projier position, and directing the horses or e<ittle which draw it at 
the same time, is only to be acquired by experience; when once .attained, it is perhaps the 
most agreeable and healthy of agricultural exercises; the body being kept upright, the 
arms and legs brought into action, and also the eye and the mind, to keep the furrow 
stnught and of regular width and depth, and the voice to spe.ik to tlie horses. It is 
almost needless to mention that the art of (hawing a straight finrow with a plough in 
which tlie horses arc yoked in jiairs, consists in keeping eacli of (he horses a small distance 
apart, so as to see forward between them ; and next to fix the eye on two or more objects 
beyond the land to be ploughed, and keep these objects and the coulter or muzzle of the 
plough always in one line. 15y (ar the best |)raetical directions for ploughing have been 
given by the author of the article jtfloriculture in the Siqiiilcmcnt to the Enci/clojjeediii lint., 
which we shall quote at length. 

32t0. Thrmhjgft-rent iMttilirt'qjiiiL’ pnriictilnr atlrntiinunploimhinj; ; 1. I’lii* liroaiUh ofthe slice to be 
cut, 2 Its ileptli; .111(1 3 the (Icprcc in whicli it is to be liiriusl over; — wliuli ... ' eireiimstanro depeiidg 
both upon the roiistriictioii ol the pluupli, p.irtK'iiUrly the iiiould-ixi.iid, .mil tlie (.ire ot I he piniiphiiiaii 
32+1. The breatUh ami depth oj the tun oir-due arc regiiKiteil bv jiidinously pl.ieiiip the draiipht on the 
nuzzle or hriillo ol the pluupli; seltiiip it so .is to go more or les. deep, .ind to t.ike moie or less land or 
breadth ot slice, aeeording as may be dc'siied In gener.il (lie plough is so rc'gul.ited th.it, il lelt to itself, 
and merely kept (roin l.illing over, it would cut .i little bro.ider and a little dee|ier than is re(|Uircd. 'I'ho 
coulter IS also placed w ith some incliiiatioii towards the lett or land side, and the tmnit ol the sock or share 
has a slight tendency doivnivards 

3212 The degree to which Ihejurtoiu-ilice turni over is in a groat ntcasiire ileferimned by the proportion 
between its breadth and depth, whu h for gcner.i1 purposes is usually .is three is to two nr wnen the 
furrow IS nine iiiehcs lirnad, it ought to be si\ iiirhes in de|itli When the slue is eut in this prn)iorti<in, 
it will be nearly half turned oier, or reiline at an angle ot lorty ni forty.live degrees ; and a (ield so 
ploughed will have its ridges loiigitudin.iIK ribbed into .nigular drills or inlgelcts Jtnt it lliesliee is imieli 
broader in proportion to its di'pth, it will be .dinost loinpletily overturned, or lell nearly flat, with its 
original snriaee downwards, and e.ieli sneeessive slice will be somewhat overl.ipped by that winch was 
turned over iiniiiediately helore it Anil on.illy, when the depth materially cviecds the width, e.ti h 
fiirrnw'-sliec will iall over on its .side, leaving all the oiigni.il surlaic bare, and only laid soinew^liat ob. 
iKjucly to the horizon 

.12+5. 1‘loughmg u ith the tiieiidth and depth neniti/ in the piopoition of three to tivo is host adapted for 
l.iying up stiiiihle land alter harvest, when it is to reiiiaiii during wiiitei expu.sed to the inellownig inllii. 
cnee ot frost, preparatory to fallow oi turnips 

32+1 The shal/oio Jiiriaw oJ concidet nhte leirilh, as five nil lies in depth by eight nr nine wide, is under, 
stoixl to answer best lor breaking up old leys , beeaiise it voveis up the gr.iss turi, and does not biny the 
manured soil. 

32t'i. Ploughing trilh the depth of the fm row concideriihly ej reeding the width is a most unprofitable and 
uselessly slow uperatioll, whieh ought seldoni or never to he .idopled 
32+ri The iiioitgeiieriiili/iniful lireiidth of ajurron'-shee ii from eight to ten inches, and the depth, 
whieh ought to be seldom less than lour inrhes, eannot often e\eeed si\ or eight iiiehes, except in soils 
unrummoiily thick and fertile. When it is necessary to go dee|M.r, as for carrots and some other deep- 
TOutevl plants, a treiKh-plougliiiig mav be giv en by means ot a seem id iilougli billnvving in theb.ime lurrovv. 

32(7. Shntlow ploughing ought .dw.iys to be ad(i)iled alter liiinips are eaten on the ground, th.it the 
manure m^y not he buried too deep, and also incoKwing lime, especi.dly il the ground has been piil. 
vetised by fallowing, because it iiatiii.illy tends to sink in the soil in ploughing down laim-yard dung, it 
is coninionly iieeessaiy to go rather deep, tli.il no p.irt ot the manure in.ij he h it e.xposed to the atmosphere. 

Ill the hrst ploughing lor fallows or gu'cii (lops, it is .idvis.ible to vvoi k as deeii a.s possible, .ind no great 
danger is to be .vppreliended, tliongli a small jiortion ol the subsoil be at lli.it tune bioiight to the sni lace. 

32+S Thefnrrow.ituCi at e genentllij dish ihuted into In ds, v.irying in lireadth aeeording to eireumstaiiees; 
these are called ridges or tanih,.mi\ aie divided lioiti one aniithei hj gutters or open lurrows Tliese last 
serve as guides to the hand and eye ol the sower, to the rea|iers, and .dso lor the .ipplieation of m.iimres in 
a regular manner In soils ol a strong or retentive naliire, or w inch have wet close subsoils., these lurron a 
serve likowi.se as drains lor carrying ott' the surlaee water; and being cleared out, alter the land is sown and 
harrowed, have the name of wnter jiii rou’,s. In wet kinds, fin rows .ire soinetmies drawn or dug aernss the 
lidges, for the luirjinse of carrying off the surface water Irom hollows, these aie called i mvi wiiter-fiii lows, 
32+y. Iltdgea .ire not only dilleienl in bieadtli, but are raised luoie or less in the middle, on diMerent 
stdls On clavev retentive soils, the great point to be altendcil to is the dischaige of snpeifiuous water. 
But narrow ri Iges or stitches, ot Iroin three to five feet, are tmt approved ol in some ot the best cultivatevl 
counties In these a breadth of filtecii or eightii'ii feet, the land raised by two g.illierings ol tlie plough, 
is most commonly .idupted for such sods , such ridges being thought more convenient lor iiiaiiuring, sow¬ 
ing, harrowing, ariri reaping, than narrower ones ; and the water is drained off (]uite as eltectually. 

32''<0 Hutges, on dry pot ous tin mp soils, may he formed iiitn li bioadcr ; and, were it nut lor their use 
in directing the labourers, may be, and soiiictimes le, dispensed with altogether 'J'liey are olten thirty 
or thirty-six feet broad, wliicli in Scotland are called himd-wm ridges, IxTauso reaped by a band of sheareis, 
rommoiily six, served by one binder If it be wished to obliterate the intermediate furrows, tins may be 
done by easting up a narrow ridgelct or single bout-dnll between the broad ridges, vvhieh is afterwards 
leviilisi by the hairows 

I52M. The mode oj forming ridges strnight and of uniform breadth is as follows : —Let us suppose a field 
perhxitly level, that is intended to be laid oil into iidges of any detenniiiablc breadth The best ploughman 
belonging to the farm conducts the ojieration, with the aid of three or more poles shod with iron, in 
the lolluwmg manner • The first thing is to mark off the he,id ridges, on which the liorsc,s turn in |>loiigh- 
iiig, wliieh should in general be of an equal breadth fioin the bounding lines ol the field, it these lines are 
not verv crooked or irregukir. The next operation, nssuiniiig one straight side of the field, or a line tliat 
has been made straight, as the pioper direr lion of the ridges, is to me.isure otf from it, with one of the 
poles tall of them of a rertain length, or cxiircssing speeihe measures), half the intended breadth of the 
ridge if it m to be gatliered, or one breadth and a half if to be ploughed fiat; and there the ]iIoughmaii 
sets up a pole as a directum tor the plough to enter. On a line with this, and at some distance, he pkints 
« saconii pole, and then in the same manner a third, fourth, &c., as the irregularity of the surface may 
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rpniTor nwessary, though tlirce must always bo emi>loyed,_Uic last of thorn at tbo end of the intended 
ridge, and the whole in one straight line. He then enters the plough at the first pole, keeping the line of 
poles exactly between his horses, and ploughs down .all the poles. aueces.sively ; halting his horses at each 
and replacing it at so many feet distant as the ridges nie to be bioad ; so that when he reaches the end ol" 
the ridge, all his poles are again set up 'ii a new hue parallel to the first. He returns, however, alone his 
lonner track, correcting any deviations, and throning a shallow furrow on the side opimsite to his lonnor 
one These furrows, when reversed, ...rm the crown of the ridge, and direi;t the ploughmen who are to 
follow, 'i he same operations are carried on until the w hole field is marked out. 'J'his is calleil fciriHg in 
Srotlaiul, and sinking or rt) owing out the furrows in England. It is surprising with what acciiraey these 
lines are drawn by skiltui |dnughmen ’ 

32">2 Anothrr method li.is been ado)ited for the same purimse, wliich promises to he useful with less 
experienced workmen. A ‘.tout latli or pole, exactly ivpial in length to the bre.idth of the intended ridge 
IS fixed to the plough, at right angles to the line of the draught, one er ' ol whirh is placed ,u'ros8 the 
bandies exactly opposite the I’oiiller, while the other end projects tmv.i. the left h.ind ol the ploiigh- 
iiiaii, and is preserved in its place hy a lojie p.issing fiom it to the collar ol the near .side horse. At the 
outer end of the lath, a coulter or harrow tine is fixisl iierpeiiilii ularly, wliu makes a trai o or mark on 
the gnnuid as the plough moves onw.ards, exactly parallel to I he line ol dr.iiight Ity tins device, when 
the plough is./t’r) mg the crown ot one ridge, the marker traces the line on which the next ridge is to be 
fated [Oeuetal Iteivot of Seot/and, vo\ i p.'Ji-t) 

.j2>3 The dtrtetum mid length of tidges .are points whu ii must evidently be regulated by the nature of 
the sill taco and the sive of the field.' .Miort angular i idgcs, railed hiilfi or shot t work, which are often 
iieees.'arv in a fielil with irregulai boiiiidanes, aie always attended with a eoiisiderable loss ol tune, and 
ought to be avoided as murh .as possible 

.■32 i4. la jt/oughtiig sleep toad it is .'idvis.ible to give the ridges an indin.atiou towards the right h.ind at 
the fhp, by uhieli, in going up tlie aci bvity, the tin row l.ills more rcatlily fioiii the plough, and with less 
fatigue to the horses Aiiotliei .idiaiit.ige ol loiniiiig ridges in .a sl.tiitjiig diieition on stiih land is, that 
the soil IS not so a|>t to Ik‘ washed down lioin the higher ground, as it the ridges were kiid at right angles. 
\\lieicver circuinstaiiees will pel nut, the best diietlion, however, i« due north and south, by wliicll the 
gram on both sides ot the ridge enjoys iieaity eijiial .idv.iiitages liom the iiilU.eoce ol the suii. 

■ fb/.ii/ng, a kind ol iinperteLl ploiighma, w.is lormcrly coiiiiiion on laiul intended lor barley, and 
was executed soon alter harvest, .as a ;.U'ji.ir.itioii lor the spring [iloiiglimgs. A similar operaliori is still 
111 use III some pkiees, alU r kind has been pulverised by rle.iii ploiiglimgs, and is ie.idy lor reeciving the 
seed. liy this iiu-ihod only halt the land is stiried, the liiirovv hoing l.iid over quite fiat, and covering an 
ei|ii,al splice ot the level suil.ice Hut, exeeiit in (lie lattei in.st.mLe, where eorii is meant to grown in 
n.ir.allel lines, and where it is used as a substitute lor a drilUmarhine, ribbing is highly ohjictionable, and 
n.is become .ibno.st obsolete. 

15256". Land thus formed into ridges is uflcneards cidlirated u'ilhout marking out the ridges 
anew, until tlx.* intfr-riirrow.s have been oblilerated by a fallow or fallow crop. This is done 
by one or other of the following modes of [iloiigbing ; — 1. If Ibe soil be dry, and tJie 
land has been ploughed flat, the ridges are split out in such a way, that the space which 
the croM n of tlie old ridge occiijiied is now allotted to the oiien furrow between the new 
ones. Tliis is teehnic.-illy called erown and furrow ploughing. 2. When the soil is 
naturally rather wet, or if the ridges have been r.used a little by foimer plougliings, the 
form of the old ridges, and the situation of the inicr-furiows, arc proseived by what is 
called casting, that is, the furrows of each ridge are all laid in one direction, while those 
of the next adjoining ridges are tinned the contrary way; two ridges being a]wa}s 
ploughed togethci. 3. It is commonly ncccssaiy to raise the ridges on >oils very tena- 
lious of moisture, hy what is called nalhermg, which is done by the plough going round 
the ridge, beginning at the crown and raising all the fuiiow-slices inwards. 4. This last 
operation, when it is wished to give tlie land a level suil'acc, as in fallowing, is reversed 
by turning all the furiow slices oiitw aids; beginning at the intcr-fiirrows and leaving 
an open furrow on the ctovyn of each ridge. In order to bring llie land into as level a 
state as possible, the same mode of ploughing or casting, as it is called, may be repeated 
as often as necessary. 

3257. With respect In ploughing relafincli/ to lime, in the strongest lands, a j'air of 
good horses ought to plough Ihrce quaricis of an acre in nine bouts; but upon the same 
land, after the first iiloiighiiig, on friable soils, one acre, or ar acre and a quaiter, is a 
common day’s vvoik. Throughout the jear, an acre a day may be considered as a full 
average, ori soils of a medium consistency. The wlioie series of furrows on an English 
statute acie, supposing each to be nine indies Inoad, would extend to 19,36‘0 yards; and 
adding 12 yards to every 220 for the giound travelled over in turning, the wdiole work 
of an acre may bo cslimaled at 20,116’ yards, or 11 miles and nearly 5 furlongs. 

.‘5258. In ploughing retniierh/ to seiisoii, it is well known that clayey or tenacious soils 
sliould never be jilouglicd w hen vv ct; and that it is almost equally improper to allow them 
to bccoino loo dry, especially if a ciop is to be sown without a second ploughing. The 
state in which sndi lands should be ploughed is that which is commonly indicated by tlie 
phrase, “ between the wet and the dry,” — while tiro ground is slightly moist, mellow, 
and the least cohesive. 

.'1259. The season best for ploughing the first time, for fallow or gfcen crops, is imme¬ 
diately after harvest, or after wheat-sowing is finished ; and when this land has been 
gone over, tlie old tough swards, if tlieic be any, are next turned up. The reasons 
for ploughing so early are sufliciontly obvio’is ; as the frosts of winter render the soil 
more friable for the spring operations, and assist in destroying the weed loots. In 
some places, however, the first ploughing for fallow is scill delayed till after the sjiring 
seed-time. On extraordinary occasions land may be jilouglied in the niglit as well as in 
the day, by hanging lanterns to the horses’ collars. This, it is said, is sometimes dftne in 
East Lothian, during a liurried seed-time, {Farm. Mag. vol. ix. p. 55.) 
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3260. The cultivator, grubber, sa{ffler, scari^rs, and such like implcinents (2650.), are 
used to lessen the number of ploughinj's in fallows or light free soils. Their operation 
differs from that of the plough in not reversing the surface, and therefore tiiey can never, 
as some have proposed, become a substitute for that implement in all cases. Still the 
grubber is a valuable implement. William Lester, late of Northampton, who is said 
first to have invented an implement of this kind, declares himself confident that one man, 
a boy, and six horses, will move as much land in a day, and as effectually, as six plouglrs ; 
meaning land in a fallow state, that has been previously ploughed. We have elsewhere 
pointed out the mode of using this description of tillage implements (2650.), one great 
advantage of which is, that they may be used by the unskilful, and even by operators who 
cannot guide a plough. As soon as steam shall be employed as a moving power in this 
department of agriculture, implements of this kind, and especially Finlayson's harrow 
(2657.) and Wilkie’s brake (2656.), will come into very general use. 

3261. The operation of harrowing is intended both to «lrag out weeds and to cover the 
seeds when sown. It is obvious that implements of different sizes are not only necessary, 
but even that these implements should be worked in dilferent ways, according to tho 
strength and condition of the soil on which they arc employed, and the nature of the 
work to be executed. W'hon employed to reduce a strong obdurate soil, nut more than 
two of the old or common sort should be yoked fugether, because they are apt to 
ride and tumble upon each other, and thus iinpeile the work, and execute it imperfectly. 
It may also be remarked, that on rough soils harrows ought to be biven us fast as the 
horses can walk; because their elfect is in diiect propoition to the dogive of velocity 
with which they are driven. In ordinary cases, and in every case where harrowing is 
meant for covering the seeds, and tlie coinmoii implement in use, three harrows are the 
best yoke, because they fill up the ground more effectually, and leave fewer vacancies, 



than when a smaller number is 
empioyeU : tiic unproved tonus, 
calculated to cover the breailth 
of two or tnorc of the old 
harrows by one fiaine (./i^. 
.'il8.), arc only calculated for 
flat ridges, or for working dry 
lands in which ridging is not 
requisite. 

3262. The harrow-niati s at¬ 
tention, at the seed process, should 
be constantly directed to prcient 
those implements from riding 
upon each other, and to keep 
them clear of every impediment, 
from stones, Ium]>s of earth, or 
clods, and quickens or grass 
roots; for any of these jireveut 
the implement fiom woiking 


with perfection, and causes a m.ark or trail upon the surface, always unpleasing to flic 
eye, and generally detrimental to the vegetation of the seed. 

.3263. Harromng is vstialli/ giivn in different directions; first in length, then across, 
and finafly in length, as at first. Careful agriciiltors study, in the finishing part of the 


process, to have the harrows drawn in a straight lino, without suflering the horses to go 
in a zigzag manner, and arc also attentive that the horses enter fairly upon the ridge, 
without making a curve at the outset. In some instances, an excess of harrowing has 
been found vf ry prejudicial to the succeeding crop ; but it is always necessary to give so 
much as to break tlie furrow, and level the surface, otherv^isc the operation is imperfectly 


performed. 

3264. Horse-hoeing is the operation of stirring the ground between rows of vcgettiblcs, 
by means of implements of the hoc, coulter, or pronged kind, drawn by horses. Who¬ 
ever can guide a plough, will find no dih.ciilty in managing any implement used for 
stirring ground. The easiest kinds are those which have few hoes, or coulters, oj shares, 
anil a wheel in front; and the easiest circumstances, wide intervals between the rows, and 
a loose friable soil. Wherever soil is hard, rough, and rounded, as in the case of high- 
raised ridges, there should not be moro than tbfee prongs or shares in the implement, 
because more than three points can never touch a curved surface, and be in one plane; 
and if not in one plane, they will never work steadily, equally, and agreeably. 

3265< Turnip hoeing of every kind is accordingly exceedingly easy; but stirring the 
•^artli’ between rows of beans on a strong clay soil in a time of drought, is proportionally 
And sometimes, when the ground rises in large lumps, dangerous for the plants. 
In •tilting the soil lietwecn rows of beans, cabbages, or other plants, on strong or loamy 
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soils, a small plough often answers better than any of the pronged or coultcred imple* 
ments, at least for the first and last operations of bean culture. Or. Anderson, indeed, 
affirms with great truth, tliot nearly all tiie various operations of horse-hoeing may be 
CKecuted by tlte common swing-plough, in an equally effectual mmiiier os by any of the 
hoe-ploughs usually made use of. 

3266. DriUing, or the deposition of seed in rows by means of a drill machine, u 
am operation that requires considerable care in the performance. The points that require 
particular attention arc keeping the rows straight and at equal distances throughout their 
length, depositing the seed at a proper deptli, and delivering the seed in proper quantity 
according to its kind and the nature of the soil. For these purposes the ground must 
have been previously well prepared by ploughings and harj d wings, except in the parti¬ 
cular case of drilling beans with one furrow. This operation is generally performed in 
the course of plougliing, eitlier by a person pushing forward a bean-drill barrow, or by 
attaching a hopper and wheel, with the necessary apparatus, to the plough itself. The 
mode of regulating the depth of the drill, and tlie quantity of seed delivered, must 
depend on the kind of drill used, and only requires attention in the holder. In drilling 
turnips the land is must generally made iq) into ridgelets twenty-seven or thirty inches centre 
from centre, by a single bout (go about), or return, of the common plough. The North¬ 
umberland machine, which sows two rows at once, is then drawn over them by one horse 
walkiag between tile ridges without a driver, the holder at once performing that operation 
and keeping tlie machine steady on the tops of the drills. One of the two rollers of this 
machine smooths the tops of the ridges before tlie seed is deposited, and tlie other 
follows and compresses the soil and covers the seed. 

3267. In driUvng corn several rows are sown at once, and great care is requisite to keep 
the machine steady and in a straight line: for most soils two horses and a driver are 
reifuired for this purpose; the driver aiding in filling the hopper with seed, &c. 

3268. In all cases of dnlling it must be recollected that the principal intention of the 
operation is to admit of horse-hoeing the crop afterwards ; hence the necessity of straight 
rows and unifumi distances; and hence also the advantage of burying the manure under 
tlie drill or row, that it may not be exposed to the air in after-working. 

3269. Rolling is the operation of drawing a roller over the surface of the ground with 
tlie view of breaking down the clods, rendering it more compact, and bringing it even 
and level; or it may be limited to smoothing and consolidating the surface. It is prac¬ 
tised both upon the tillage and grass lands, and is of much utility in both sorts of 
hiisliandry. In the foniier case it is made use of for the purpose of breaking down and 
reducing the cloddy and lumpy pai'ts of the soil in preparing it for the reception of crops, 
and in rendering light soils more firm, even, and solid, after the seed is put in. It is 
likewise found beneficial to the young crops in the early spring, in variousTnstances. In 
oilier to perform this operation in the most complete and eifcctual manner a roller of 
considerable weight is necessary; and in order as much as possible to prevent tlie ground 
from being injured by the feet of the animals that draw it, as may frequently be the case 
where they follow each other in the same track, it is the best practice to have them yoked 
double, as by that means there will be less treading on the same portion of surface. 
Wlicre two horses arc sutficieut to execute the work, more should never be made use of; 
but if a third should be found necessary, it may be attached as a leader in the middlq 
before the other two; a greater number of horses can seldom or never be of any material 
advantage in this sort of work. It is necessary to sec. that every part of the surface 
receives the due iniprcssioii of the implement, and that the head lands arc not ^ured by 
the tuniing.s. On lands where the work is regularly performed, it will seldom be requisite 
to pass more than once in a place, but in other cases it may often be done more frequently 
with benefit, and in particular cases a more frequent repetition of the operation is abso¬ 
lutely requisite, in order to bring the ground into a proper slate. 

3270. In rolling grass lands it is necessary to attend in a particular manner to liio 
se.ison, as it cannot be performed with advantage cither when the surface is in too dry pr 
too moist a condition. In these coses the work of rolling may be advantageously per¬ 
formed at diiierent seasons, as in the beginning of the autumn, and in the commence¬ 
ment of the year, or very early spring months; hut the latter is the most common, 
period. In die drier descriptions of land it may frequently be performed, in the most 
beneficial manner, after the land has been rendered a little soft by a moderate fall 
rain; but in those of the contrary sort it may be necessary to wait till tlie superabundant 
moisture be so much dried up, as to adii^.the animals employed in drawing the macJiipe 
without subjecting the surface of tlie ground to poaching or otlier injury, while the process 
is going on. The rolling of watered meadows, it has been remarked by Boswell, should 
be executed towards the latter end of February or Iieginning of the following month, 
after the land has been left in a dry state for a week or ten days. The work should ho 
perfonned along the panes, going up one side of the trenches and down the other; an^ 
in the case of rolling tlie common hay lands, it is a good mode to proceed up one wide of 
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file field and down the other, somewhat in a umilar manner, as by that means the w’ork 
may be the most completely ci^ecutcd. 

8271. Horse-raking, ortho collecting of the scattered straws of com or hay crops by 
the rake, is an operation of little art or trouble in the execution. The proper imple¬ 
ment being employed, it is generally drawn by one horse, conducted by a man, who walks 
behind, and, when the rake fills, lifts it up witliout stopping the horse, and always 
at the same place, so as to deposit the rakings in regular rows across the field. The 
same mode is followed whether in raking hay, corn, stubble, or weeds from fallow 
grounds. 

3272. Driving carts and waggons, though the easiest of all operations, is very fre¬ 
quently shamefully performed by servants. Almost every body knows this ; and it is 
humiliating to consider that we are considered the most inhuman nation in Europe in 
our treatment of horses. In most other countries ttiese animals, and even oxen, arc 
taught to obey the word of the driver; but in Rritain he requires both halter or rein, 
and a whip ; and in most parts of England the slightest movement from right to left is 
indicated to the animal by the latter implement. Driving is more especially neglected, 
or w'retchedly perfonned, near large towns, and especially round London, where little or 
no attention is p.aid to avoiding the ruts ; choosing the best part of the road ; going in a 
direct line; altering the position of the load (by means of the back cb'jin or the construc¬ 
tion of the cart where that admits of it) in going up or down hill; or seeing whether 
both horses (where two are used) draw equally. 'I'lie reverse of this condiici. <'ught to 
be that of a careful and humane driver, who, being first certain that his cattle are pro¬ 
perly yoked, and his load fairly adjusted so as to be neither too heavy nor too light for 
the wheel or shaft horse, will see that they proceed along the best part of the road in a 
straight lino, avoiding the ruts when deep or unequal; that all the horses draw equally 
as far ns practicable; that proper care and timely precautions be taken to avoid other 
machines meeting or passing; and that no sudden motion or Jerk of the horses be required 
on any occasion. In dividing the road wheie it is steep or in a bad state, the horses ought 
to be drawn aside gradually, and gradually led on again ; it being easier to descend or 
ascend either a good or bad convex road obliquely, than at an acute angle. Lastly, ser\ ants 
ought on no account to be allowed to ride on laden carts or waggons, especially ‘he 
former; or to walk at a distance from them cither before or behind. There are m.iny 
other points which require attending to in this department of agriculture ; such as not 
striking auimals on the head or legs, nor kicking them, nor using a pole or handle of 
any implement that may be at hand, in administering chastisement; but these must bo 
left to the care and discretion of masters, whose interest it is to be most vigilant in 
watching thosg who are engaged in this department. 

S'T?."!. One mode of lessening the euils of can less drilling and inhumanity to animats consists in employing 
chiefly married servants, anti, as is gcncr.illy the letting each have the exclusive care and working of 
one pair of horsec. .Such men arc steadier, and remain much longer in their situations, than single men, 
and are therefore mure likely to feel an interest in the welfare and good condition of their horses, as well 
asm the good opinion of their cmplojer. 

3274. Driving califc in a threshing-machine required jiarticular care before the ingenious 
invention, described § 2755., to equalise the draught of the diflereut animals; where this 
invention is applied, it requires little more than calling to such of the cattle as have 
a tendency to relax in their exertions. 

Sects^ JII. Labours and Operatmis with the Crop, performed with the Aid f Cattle. 

3275. Labours with the crop chiefly comprise stacking and housing. 

3276. Slacking is the operation of building or piling up unthreshed corn, hay, straw, or 
other dried crops, in convenient fonns, and so as to admit of tlieir being thatched as 
a defence from the weather. iStacks arc of various forms and dimensions, according to 
circumstances; in some detiicfs they arc formed square or oblong, both for hay and 
corn ; but where thrcshii.g-machines are in use, the circular base with cylindrical body, 
diverging a little at the eaves, and a conical top, is decidedly preferred, as being more 
convenient in size and form, and better adapted for early stacking in wet seasons than any 
other. For hay tlic form of the slack is a matter of less "onsequence; the long square or 
oblong shapes arc jicrhaps the most safe and convenient, especially when not too broad, 
as they are the most suitable to cut from in trussing hay for sale. 

3277. In respect to the sizes of corn-slacks of the square sort, they of course vary greatly 
according to circumstances; Imt they should never be made too large, as there is a great 
deal more risk in securing and getting in the grain from them; and from their being built 
at different times, they do not settle altogether in so perfect a manner, or resist the cllects 
of the weather and keep the grain so well, as those of less dimensions that can be com¬ 
pleted at once; and, in addition, they are loss convenient in the threshing out, especially 
where the flail is employed. The chief advantages they possess, arc those of taking some¬ 
thing les.s in thatch and labour in covering them. 
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3278. The proper size the hay-slack should probably be different in some degree 
according to the state and nature of the hay; but a middling size is perhaps the best, say 
from twenty to thirty loads of about one ton each, as there arc inconveniences in both 
small and l^ge stacks, the foftner having too much outside, while the latter are liable to 
take on too much heat, and at the same time permit less moisture to be preserved in tlie 
hay. In small stacks the bellying forms with very narrow bottoms have often much ad. 
vantage, and are in some districts termed sheep-stacks, probably from the slovenly prac- 
tice of sheep having been permitted to feed at them. 

3279. In bvUding every description of stack, tlie stem or body should be so formed as 
to swell gradually outwards, quite up to the part termed tire caves; as by this method it 
is more perfectly secured against the entrance of moisture, and at the same time requires 
a less space of stand to rest upon; and, w'hcn the building of them is well performed, 
they have equal solidity, and stand in as firm a manner. 

3280. The stern sliould rontain about two thirds, and the roof one third, of the whole stark. If it be 
built on a IVame, the stem should rontain less and the roof more; if on a bottom, the reverse, 'ilie comers 
of the stem should not be built too sharp, but should Ijc carried up rather roundish; by which the sides 
will look ftilier, and the swell given by the prc.<iBuri’ wdl be more jierceptible. 

The rnits (if the r 0 (if should have a gentle iirojeetion, answerable to the stem; and the sides should 
be c.irrii'd up rather convex, than Hat or concave. Perhaps a roof gently convex shoots off the rams 
bettor than any other. 

32K2. Where corn is slacked that has not been sheaved, and in building bay-stacks, it is 
the usual practice to have a number of persons upon the stack, the corn or hay being 
forked up and dejiosilcd on the different sides all round in a similar metliod; after this, 
other, parcels aie laiil all round on the inside of those, so as to bind them in a secure 
manner from slip]>iug outwards; the operator proceeding in the same manner till the 
whole of the middle space is peilectly filled up ; wlieti he begins another course in the 
same method, and goes on in this mode, witli course after course, till he has raised tlie 
whole of 1 lie .stem; when he begins to lake in for the roof, in a i ery gradual manner, in 
every succeeding course, until the whole is brought to a ridge or point according to the 
manner in which the slack is formed. But for the purpose that the roofs may throw off 
the w’ater in a more pci feet and cll'ectual manner, they should be made so as to have a 
slight degree of fulness or swell about tlie middle of them, and not be made flat, as is 
too frequently the practice with indifferent builders of stacks. 

3283. In slacking where the corn is bound into sheaves, there is seldom more than one 
person employed in managing the work of building the stack, except in cases where the 
dimensions are very considerable ; in which cases it is found necessary to have a boy to 
receive the slie.i\es from tlie pitcher, .and hand them to the man who builds the stack. 
In executing the work, it is of the utmost iuiportance that the centre of the stack be con¬ 
stantly kept in a somcwliat raiseil state above the sides, as the slica'Jes have thus a 
sloping direction outwards, by which the entrance of moisture is more effectually guarded 
against and prevented. To accomplish this in the most perfect manner, the workman 
begins in the middle of the stand or staddle, setting the sheaves together so tliat they 
may incline a little .against each other, placing the rest in successive rows against them 
till he comes to the outside, when he carries a course of sheaves quite round, in a more 
sloping maimer than in the preceding courses. The bottom of the stack, lieiiig formed 
in this way, it is ai’terwanls usual to begin at the outside, and advance with different 
courses round tlie wJiole, ]>laeiiig e.uii course a little within the other, so as to bind 
them ill an exact and careful manner, till the stacker comes to the middle. All the 
different courses are to be laid on in a similar manner until the whole of the stem is 
nused and completed ; when the last outside row of sheaves is, in most ca.ses, placed a very 
little more out tlian the others, in order to form a sort of projection for tlie caves, that 
the water may be thrown off more effectually. But in cases where the stems of the 
stacks are formed so as to project outwards in the inanfter already noticed, this may be 
omitted without any bad consequences, as the water will be thrown off easily without 
toucliing the waste of the stack. The roof is to be fonned by placing the sheaves gra¬ 
dually a little more in and in, in every course, until it comes to a ridge or point, according 
lo the form of the stack, as has been already observed. But in forming and constructing 
this part of the stack, great care should constantly be taken to give the car-ends of the 
sheaves a sufficiently slojiing direction upwards, in order tliat they may be the better 
secured from wetness ; and to tlie outside should be given a rounded form, in tlie manner 
that has been already noticed. 

3284. AJiinnel or chimney is frequently formed or left in circular stacks, especially 
in wet districts, in order to prevent their taking on too much lieat; where these funnels' 
are nut fortned with die basement of timber, iron, or masonry, as already shown (2908.), 
tliey are produced by tying a sheaf up in a very tight manner, and placing it in the 
middle on the foundation of the stack, pulling it up occasionally as the building of the 
stack ]>rocecds all round it. In setting up ricks in bad harvests, it is a practice in 'some 
places, particularly with barley crops, to h.a\e tlircc or four pretty large poles tied together, 
by winding straw ropes round them, set up in the middle, round which the stacks are tlien 
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built. But except the stacks are large, or the grain when put into them in an imperfect 
Condition, such openings are quite unnecessary. 

3285. The slacking of hay requires much care and attention in tlie person employed 
for the purpose, though less than that of building corn-stacks. Tliere should constantly 
be a proper stand or foundation, somewhat raised by wood or other materials, prepared 
for placing the stacks upon; but nothing of the coping kind is here necessary. In the 
business of stacking hay, the work should be constantly performed, as much as possible, 
while the sun is upon the liay, as considerable advantage is tlms gained in its quality: 
and it is necessary to have a stacker that has been accustomed to the business, and a 
proper number of persons to help upon the stack, in order tliat it may be well spread out 
and trodden down. 

3286. The building of haystacks should be conducted much in tlie same way as the 
building of stacks of loose grain (3282.) ; the middle of the stack being always well kept 
up a little higher than the sides, and the sides and ends well bound in by the proper ap¬ 
plication of the successive portions of hay as the work advances; and during which it is 
a good way, where tliere are plenty of hands, to have the sides and ends properly pulled 
into form, as by this means much after-labour is prevented. It is likewise of advantage, 
that the hay should be well shaken and broken from the lumps, during the operation of 
stacking. The form in which the stacks are built is not of much consequence; but, if 
large, and made in the square fonn, it is better not to have them too broad, or of too 
great width, as by this means they arc less apt to heat. With tlie intention of i.^evenfing 
too much heat, sometimes in building h.ay-stack.s, as well as those of the groin kind, 
holes, pipes, and cliimneys, are left in the middle, that the excessive heat may be dis¬ 
charged ; but there is often injury sustained by them, from their attracting too much 
moisture. 

3287. The haystacks cf Middlesex, it is observed by Middleton, arc more neatly formed 
and better secured than any where else. At every vacant time, while the stack is carry¬ 
ing up, the men are employed in juilling it with their hands into a proper shape; and 
about a week after it is finished the whole roof is properly thatched, and then secured 
from receiving any damage from the wind, by means of a straw rope extemling along 
the caves, up the ends, and near the ridge. The ends of the thatch are afterwards cut 
evenly below tlie eaves of the slack, just of suflicient Icnglli for the rain water to drip 
quite clear off the hay. When the stack happens to be placed in a situation which may 
be suspected of being too damp in the winter, a trench of about six or eight inches deep 
is dug round, and nearly close to it, which serves to convey all the water from the spot, 
and renders it perfectly dry and secure. 

3288. The I'ackguard {fig, 519.), or covering of canvass, is employed in some ib's- 
tricts to protect tlie stack while building in a wet season. In Kent and Surrey, tlie half 



worn sails of ships are made use of for this purpose, though in most parts of tlie north 
a covering of loose straw or hay is found suflicient ii. ordinary cases j but where, from 
a continued rain, the stack is penetmted some way down, a part is removed on recom¬ 
mencing, and dried before being replaced. It is observed by Marshal, that a sail-cloth 
thrown over and immediately upon the hay of a stack in full heat, is liable to do more 
injury by increasing the heat, and at the same time checking the ascent of the steam, than 
service in shooting off rain water. The improved method of spreading the cloth he de¬ 
scribes as follows: two tall poles {a, a) arc inserted firmly in two cart wheels (6,6), 
which are laid flat upon the ground at each end of the stack, and loaded with stones to 
increase their stability. Another pole of the same kind, and somewhat longer than the 
S^jtk, is furnished at each end wdth an iron ring or hoop, large enough to admit the up- 
poles aud to pass ftecly upon them. Near the head of each of tire standards is a 
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pulley (c, c), over which a rope is jiasscd from the ring or end of the horizontal pole, by 
whicli it is easily raised or lowered to suit the given height of the stack. A cloth being 
now thrown over the horizontal pole, and its lower margins loaded witli weights, a com¬ 
plete roof is formed and neatly fitted to tlie stack, whether it be high or low, wide or 
narrow; the eaves being always adjusted to the wall plate, or upper part of the stem of 
the stack; thus effectually shooting ofl‘ rain water, while the internal moisture or steam 
escapes freely at either end as the wind may happen to blow. This contrivance is readily 
put up or taken away; tlie poles being light, are easily moved from stack to stack, or laid 
up for another season, and the wheels arc rcailily removed or returned to their axles. 
On the whole, it answers as a good substitute for the onproved construction brought 
into use by Sir Joseph Banks, and is much less expensive. This construction, instead of 
the ring running on the poles, has blocks and tackle (c, c), i^iid instead of weights to dis¬ 
tend the cloth, ropes (//, d) are used to tighten it and keep it detached from the sides of 
the stack, so as to admit a more free circuhi'ion of air. 



3i!89. ^ hiac/cirig stage {jig. 520.), or scaflbld, has been contrived for finishing the 

upijer parts of high stacks, but it can seldom be requi¬ 
site when a judicious size of stack is adopted. This 
stage, w'hich consists of a frame (a) and a movable 
platform (6), easily understood and constructed, is set 
against the stack, when it becomes so high that it is 
inconvenient to pitch on to it from the cross plank of a 
waggon. The platform is commonly fixed by means 
c)f the chain pins and lioles, about fourteen feet from 
the ground, which is about the height of a waggon 
Lj? load of hay. Were it fixed lower, it would be of no 
use ; and were it fixed much higher, it would be found 
too high for a man to pitch on to, when the. waggon should have become nearly empty. 

329(). The term homing is chieHy applied to crops of the root kind, as potatoes, 
carrots, turnips, Ac. l*ot;Uoes being gathered in dry weather are preserved by being 
laid uji in liuaps, secured from rain and frost more particularly, and from the weather 
generally, whether dty, moist, cold, or hot. The mode of doing this in some places is 
to form them into lieaps on (lie surface of the soil, covering them with a thick layer of 
straw, and on tliat another of earth. Sometimes also, where the soil is dry, tliey are 
buried in pits ami similarly covered; hut, for common agricultural purposes, by much 
the best mode is to lay them up In a hovise, securing them fioiu all extremes of weather 
by a covering of straw. By this mode they are much more easily got at when a portion 
is wanted, than by any other in use. 

3291 . In housing caiTOls, and Sircdish or yellow turnips, the same modes'rnay be adopted 
as for potatoes; but in liousing wldte turnips, as they are apt to rot when heaped up, the 
best mode is to spread them thinly on any surface covered from tlie iMin, but freely ex¬ 
posed to tlie circulation of air. This iiioile, it must be eviilent, ran only be adopted to a 
limited extent, and, indeed, is only resorted to as a precautionary measure during winter, 
when frosts, snows, or continued rains, miglit interrupt the lifting and carting from the 
fields of the usual supplies for feeiliiig stock. 

3292. Various modes of housing and jjn'serving these and other roots, will be treated of 
as each particular crop comes into notice in a succeeding Book (VI.). 


Chap. III. 

Scientific Operations, and Operations of Order and general Management. 

3293. All the operations which haw hitherto been described require to be practically 
known to every farm servant or operative agriculturist; the few about to be described 
belong mure xwlicuhirly to the superintendent or master: they may be arranged as 
scientific operations, and o[icratioiis of order and management. 

Sect. I. Scientific Operations required of the Agriculturist. 

3294. The scientific operations required of the agriculturist are chiefly the measuring 
surfaces, measuring solids, taking the levels of surfaces, dividing lands; and valuing lands, 
timber, leases, and farming stock. A knowledge of the more common practices of sur¬ 
veying, measuring, and the calculation of annuities, may be considered as essential to every 
agriculturist, whether farmer, land agent, or proprietor, w'ho is desirous of having clear 
ideas on the subject of letting labour, hiring or letting farms, or purchasing estates. 
Such knowledge is not to be expected in detail in this work, but must be procured from 
the ordinary school and annuity books, and is indeed implied in a regular education. 

Mm 3 
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All wc propose here is to direct the reader’s attention to the most important points of the 
art of surveying, and lay down the leading principles of valuing agricultural property. 

SoBsrcT. 1. Measuring relatively to Agriculture^ 

■ 3295 . The measuring of /and, or other objects, comprises three distinct operations j viz. 
taking the dimensions of any tract or piece of ground, delineating or laying down the 
same in a m.-ip or draught, and calculating the area or superficial contents. The dimen-- 
sions on a t.mall scale are best taken by rods of wood, but in all ordinary and extensive 
cases by a chain of iron, being less likely to contract or expand by changes of temper¬ 
ature than cord lines or tapes. In measuring a simple figure, such as a square field, 
nothing more is necessary than to lake the lengtli and breadth, which multiplied together 
give the superficial area; but as few fields are square, or even right tuigled, it becomes 
necessary to adopt some guiding line or fonii witliiii the field, and from that line or 
form to measure to tlic diWerent angles, so as to be able, from the dimeirsions taken, either 
to calculate the contents at once, or to lay down the form of the field oil paper, according 
to a certain scale, or proportion to its real size, and from that to take dimensions and 
calculate the contents. The simplest and most accurate mode of ascertaining the contents 
of all irregular figures is by throwing them into triangles; and this also is the most accu¬ 
rate mode of measuring and protracting a whole landed estate, ho’-ever large. In short, 
a triangle is the form universally adoptcil, whether in surveying a single field, or a whole 
kingdom. To find the contents of a triangle, every body knows that it is only necessary 
to multiply half the peipendicul.'U' into the liiuse. Tliese two principles, properly under¬ 
stood, form the foundation of measuring, protracting, and estimating tlie contents of 
territorial and all other surfaces, lu surveying hilly lands, an allowance is made both 
in protracting them, and c.ilculatiiig their contents, well known to surveyors, and not 
necessary to be enteied into lieie. 

3296. In mcasurmg solid bodies, the rule is to “ find the area of one end, and multiply 
that by the length.” This role is of universal a])|jlication, whether to land, as in ex¬ 
cavating or removing protuberances ; to ricks of corn; heaps of dung; timber; or water. 
The area of one end, or of one surface, whether the end, side, top, or bottom, is found 
exactly on the same principles as in ascerl.lining the superficial contents of land ; and if 
the figure diminishes in the course of its length', as the top of a rick, or the trunk of a 
tree, the mean length or half is taken as a multiplier. 

3297. Measuring object!, by the eye, though a mode that can never be depended on as 
the foundation for atiy important calciil.itinn or tiansaction, yet should be constantly 
practised by young men, for tlie sake of gaining habits of attention, and aciiuiring ideas 
as to number and quantity at first sight. The principle on w Inch this sort of eye measure¬ 
ment is acquiri?d, is that of ascerl.aining the actual dimension of some near object, and 
applying it as a meiisiire to all the othcis seen beyond it. Thus, if a man is seen standing 
by a post or a tree at a distance, taking the height of the man at five and a half or six 
feet j .apply the figure of the man to the tiee, and find how many applications will re.ach 
its top; that number multiplied by the oidinary height of a man, will of course be a 
near approximation to its height. Ag.ain, supposing this tree one in a rovv or avenue, 
then to estimate the length of the avenue, measure the third or fourth tree by the man, and 
measure by the same means the distance of that tree from the first, then state the question 
tlms; As the ditference between (he height of the first and fourth tree is to the horizontal 
distance between them ; so is the diflerence between the first and last tice of the avenue, 
to the length of the avenue. In this way, the length and breadth of a field may be 
estimated by observing the height of the hedge at the nearest side, and the ajqiarcnt height 
at the farthest points. The breadth of ridges and their iiuinber, teams at work, or c.attle 
grazing, or accidental passengers, are all objects of known dimensions, which may be 
made use of in this way of estimating the contents of lands. In regard to houses, the 
doors, and windows, an l size of bricks, stones, boards, tiles, &r. arc obvious and certain 
guides. 

3298. The recollecfwii of sntfaces and if countrt/ is a matter of considerable interest to 
every one, but especially to the agriculturist. The most cfiectual mode of impressing 
scenery on the memory is by the study and practice of sketching landscape. In addition 
to this, it will be useful to pay attention to the natural surface and productions, as kind of 
tree or crop, hills, valleys, flats, lakes, rills, fie.; also to the distant scenery, as whether 
flat, hilly, cultiv.itcd, waste, woody, or wateiy ; what processes are going on; what the 
style of houses, dress, fije. Having attended to these details, the next and the most im¬ 
portant aid to the memory is to recollect what poition of country already known to us it 
most resembles. 

'.3299. In endeavouring to recollect the surface and olf’cts comjming an entire estate, some 
leading central object, as the house, should be fixed on, and tlie bearings of other objects 
rejative to it ascertained in idea. Then, either by going over the estate, or by a favourable 
position on the house-top or some other cniinence, the outline of the fields, or other 
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scenery nearest the house, may be taken down or remembered, and also the distant 
scenery, or tliat exterior to tlie estate. In riding through a country wliich it is desired to 
recollect, a sketch should be made in imagination of the road and tlie leading objects 
adjoining ; another of what may be called the objects in the middle distance ; and, finally, 
one of the farthest distance. If, instead of the imagination, a memorandum book were 
used, and the sketches accompanied with notes, the country examined would be firmly 
impressed on the memory. In this way temporary military maps are formed by the 
engineers of the army in a few hours, and with astonishing accuracy. 

SufisKcr. 2. Taking the Levels o f Surfaces- 

.‘l.'JOO. Levelling, or the operation of taking the levels of surfaces, is of essential use in 
agriculture, for ascertaining the practicability of bringing water to particular points in 
order to drive machinery; for irrigation; for roads led along the sides of hills; for 
drainages, and various other purposes. There are few works on the earth’s surface more 
useful, grand, and agreeable, than a road ascending, passing over, and descending a 
range of steep irregular mountains, hut every where of the same and of a convenient 
slope; next to tins is a canal passing tlirough an irregular country, yet every where on 
the same level. 

,S3()1. Two or more places are said In be on a trive level, when they arc equally distant 
from (he centre of the earth. Also, one place is liigher than another, or out of level with 
it, when it is farther fiom the centre of the earth : and a line equally distant from that 
centre in all its points, is called the line of true level. Hence, because the earth is round, 
that line must bo a curve, and make a part of the earth’s circumference, or at least be 
parallel to it, or concentrical with it. 

y:5()2. The line of sight given by the operal'ion if let'clling is a tangent, or a right line 
perpendicular to the semi<liamcfcr of the earth at the point of contact, rising always 
higher above the true line of level, the farther the distance is, which is called the apparent 
line f level, the dilference of which is always equal to the excess of the secant of the arch 
of dist.ancc above the radius of the earth. 

.‘530,3. The ennniion methods of levelling are sufficient for conveying water to small dis¬ 
tances, &c, ; but in more extensive operations, as in levelling for canals, which are to con¬ 
vey water to the distance of many niil(?S, and sueli like, tho diH'crcncc between the true 
and tho apparent level must he taken into the account, which is equal to the square of 
the distance between the places, divided by the ditinieter of the earth, and cotisctiuently 
it is always itroitortion.il to the stjuare of the distance; or from calculation almost eight 
inches, for the height of the apparent above the true level at a distance of one mile. 
Thus, by proportioning the excesses in altitude according to the squares of the distances, 
tables showing the height of the ap])arent .above the true level for ever;^’ hundred yards 
of distance on the one hand, and for every mile on the other, have been constructed. 
(See Dr. Ilutlim's Mathematical Dictionary, art. J.cvel.) 

;130'1. The operation of levelling is performed by placing poles or staves at different parts 
or points from wliicb the levels arc to be taken, witli persons to raise or lower them, 
according to circumstances, when the levelling instrument is properly applied and 
adjusted. In describing the more common levels used in agriculture (2497.), we have 
also given some account of the mode of using them for coninmn purposes. Their use, 
as well as that of the diflerent kinds of spirit levels, will be better acquired by a few 
hours’ practice with a surveyor titan by any number of vvoids ; and indeed in practice, 
whenever any very important itoint or scries of levels is to be taken, it will commonly be 
found better to call in the aid of a Land surveyor than to be at the expense of implements 
to he seldom used, atid with which errors might easily be made by a very skilful person 
not accustomed to their frequent use. 

3305. Levelling to produce an even line (Jig. 521.), as in road-making, whether that 



line be straight or curved in direction, can only be determined on an irregular surface by 
measuring down fioin an elevated level line (a), or from level lines in parallel directions, 
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and so transferring the points l»y liorizontal levels to tlie proper line. Straight rods are 
the ready means of measuring down, and the points must be marked by hillocks or hol¬ 
lows (/>), or by smooth-headed stakes driven into the surfiice, and protruding above, or 
sunk under it, according to the obstructions. 

3;}06. L.ines of uniform tlecliinty or acclivity (_/?g 5‘2l, e, c, e) are readily formed on the 
same principle. In this and the former case, tlic common level .and the horning pieces 
(a and d), with measuring-rods and stakes, are all the instruments required. 

SuBsECT. 3. Division aiul laying out of Lands^ 

3307. The division if lands is one of the most important and not the least didicult 
parts of the land surveyor’s art. In intric.itc cases, as in the subdivision of large estates 
or commons, the profcssioji.il surveyor tvill generally be resorted to ; but it is essen¬ 
tial for (he land-steward and proprietor, and even for the farmer, or professional 
cultivator, to know the geneial principles on whicli this business is founded. )Ve 
sh.all therefore shortly develope these principles from Dr. Hutton’s valuable Dictionary, 
and next olfer some general rules of our own for ortlinary cases of ilivitling and Itiying 
out lines. 

3308. In the division of commons, after the whole is surveyed and cast up, and the 
projjer quantities to be allowed for ro.ids, &c. detlucted, divide the net tjuantity remain¬ 
ing among the scvenal pioprietors, by the ride of fellowship, in propoition to the real 
value of their estates, .and you will thereby obtain their propoitional quantities of tlie 
land. But as this division supposes the land, which is to be divided, to be all of iui 
equ.'d goodness, you must observe, that if (he pmt in which any one’s share is to be 
marked olFbe better or worse th.ui the general mean quality of the land, then you must 
diminish or augment the quantity of his share in the same proportion. 

.3309. Or divide the ground among the claimants in the direct ratio of the value (f 
their claims, and the inverse ratio of the quality of the ground allotted to each: that 
is, in proportion to the quotients arising from the division of the viilue of each person’s 
estate, hy the number which expresses the quality of the ground in his share. 

3310. But these regular methods cannot always be pul in practices so that, in the 
division of commons, the usii.il way is to me.'iMire sep.arately all the land that is of 
dill’erent v.ilues, and add into twu sums the contents and the values; then tlic value 
of every cl.iiinanl’s share is found by dividing tlie whole value among them in pnv 
portion to their est.itcs ; and lastl)', a quantity is l,ild out for each person, that shall bo 
of the value tif his sliarc before found. 

3.311. It is requited to divide any given quantity of ground, or its value, into any given 
number of quirts, and in jiroportuni to auy given number. — Hale. Divide the given 
piece, or its value, as in the rule of fellowship, hy dividing the whole content or value 
by the sum of the tiuinbers exptcs.sing the proportions of the several shares, and mul- 
tiplyijigthe <{uotient sevei ally by the said proportional nuinhors for the respective shares 
required, when the land is all of the same quality. But if the shares he of dillerent 
qualities, (hen divide the numbers expressing the proportions or values of the sh.tres, by 
the numbers which express the qu.aliticsof tlieland in each share; and use the quotient 
instead of the former proportional numbers. 

Et 1 If the tot.il v.vlue of a common be 2100/ it is required to deter, 
mine the v.vlues of the sh.ires nl the three rlaimants A, H, 1’, whose 
est.ites .lie of these values, 10,000/, 1".,(XX)/, and 2.'>,000/ 'J'he estates 
bciiiK m proiHittion .as the nuinliers 2, 3,1, whose sum is 10, we shall have 
y.'iOO — 10—2 ,j 0 ; vvhuh being sever,illy inii1ti(iliod liy 2, .3, b, the producls 
500, 7)0, 12)0, .lie the values ot the .shales required 
Ex 2 It is required to divide 300 aeres of land ntiioug A, B, C, D, E, 


hivres as annexed 

£t. 3. It is required to lOv ide 7S0 aeres among A, B and C, whose estates are 1,(XX)/., 3,000/, and 

4,0<K)/ a year; the ground in then shares being worth 5, 8, and 10 
shillings the acre respectively. Here tlmir claims are as 1, 3, 4 : and 
the qualities oi their .and arc as £, 8, W; therefore their quantities 
must be as otic tilth, three ‘'ghths, two dlllis; or by reduetioii, as 
8, 1,5, If) Kow the sum of these numbers is .'39 ; liy which dividing the 
780 acres, the quotient is 20, which being multiplied severally by the 
three numbers 8, 1.5, lo, tlie three products are ICO, 3<K1, 320, for the 
shares of A, B, C, respectively. 

3312. To cut cf from a plan a i^ven number of acres, 
iJ'C. by a line drawn from any point in the side of it. — 
Rule. I.et a {fig. .522.) bo the given point in the 
plan, from which a line is to be drawn cutting oft’suppose 
5 ac. 2 r. 14 p. Draw ah cutting off the part ah c as near 
as can be judged equal to the quantity proposed; and let 
the true quantity of a b c, when calculated, he only 4 ac. 
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3 r. 20 p. which is less than 5 ac. 2 r. 14 p. the true quantity, by 0 ac. 2 r. 34 p. or 
71,250 square links. Then measure a b, which suppose = 1,234 links, and divide 
71,250 by 617, the half of it; and the quotient, 115 links, will be the altitude of the 
triun^^le to be added, and whose base is a, b- Therefore, if upon the centre 6, with the 
radius 115, an arc be described, and a line be drawn parallel to a, 5, toucliiiig tlie arc, 
and cutting 5, d in d; and if a, d be drawn, it will be the line cutting off the required 
quantity a, d, c, a. On the other hand, if the first piece had been too much, then d 
must have been set below b. In this manner, the several shares of commons to be 
divided, may be laid down upon the plan, and transferred thence to the ground itself. 

3313. The simplest mode of dividing latids, and that by v 1 'ich the agriculturist will make 
few'est errors, is by It ial and correction. Thus, supposing a piece of unenclosed land of 
ii regular shape to contain thirty-eight acres and a half, and it is desired to lay it out in 
three fields, each of the same extent. Take a plan of the field, and lay it down on paiicr; 
ilividc it into three parts as near as possible by the eye: then ascertain the contents of 
one of the’ outside divisions, which will be cither somewhat too little or too much. Sup¬ 
pose it too little by half a rood ; then, as the length of die straight line of the division is 
1000 links, and 1000 links in length and 100 in breadth make an acre, and as half a 
rood is the eighth of an acre, it follow’s that by extending the line the eighth part of 100 
links, or 12'4 links at both ends, or 24’8 links at one end, the requisite quantity will be 
added. Then go through tlic same operation witli the jjrojected field on tlie other 
extreme of the j)lot; and this being corrected, the middle field must necessarily be of the 
exact contents of each of the two others : but to prove the wliole, tJiis field also may be 
tried in the same manner. 

331'1. In dividing a field with n view to sowing diff'erent crops in certain proportions: 
say, for example, one acre atid a h.xlf of cumtnuii turnips, one acre of Swedish turnips, 
three quartem of an acre of potatoes, and five acres of peas. Suppose the field a 
parallelogram or nearly so; then first asccrhiiii the length of the ridges, and next state the 
question thus.— Such a length being given, required the breadth to give a fourth of an 
acre — (hat being the smallest fraction in (he proportions to be laid out; then, if the 
length of the ridges be ten chains, the breadth requisite to give a quaiter of an acre w'ill 
be 25 links; conse()uently, a breadth of five times that space will be required for the 
common turnips; four times for the Swedish turnips; three times for the potatoes ; and 
twenty times for the peas. 

3315. In ail mote inliictilc cases, first lay down the plan of the space to be divided on 
paper, to a large scale, s;iy a chain to an inch; then cover the paper with lines, drawn 
so as to form squares, each square containing a certain nnmhoi of feet and yards, or say 
.a polo each; then on these squares adjust the figure, whatever it ma^hc: thus, sup¬ 
posing it desired to lay out a thicket of trees on the face of a hill, the outline of which 
shall resemble the outline of the profile of a horse, dog, or say a human head, and yet 
shall contain only one acre; lay down the outline of (he horse or head on a large scale, 
and divide it into sipiaics; then by trial and correction ascertain what each square must 
necessarily conl.vin. Say that there are 130 entire sfjiiares and 40 parts of squares, 
making up in all 160 sifiiarcs ; each of these squares must of course contain exactly one 
pole, or 625 links, and their sides tlie square root of tliat number, or 25 links. From 
tliesc data it is easy to lay down the figure with pcifcct accuracy. 

3316. The laying out lines on lands, for the purposes of roads, fences, &c. requires to 
be well understood by the .agriculturist. On a plain surface, the business of tracing 
straight lines is cflectcd by a scries of poles, so placed that the one nearest the eye con¬ 
ceals all the rest. Where a straight line is to be indicated among objects or inequalities 
not more than fifteen or twenty feet high, its plan or track on the cartli (a, b,fig. 523.) 
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may be found by the use of poles a few feet higher than the elevation of the obstruc¬ 
tions, the director being placed on a steji-ladder, or other elevation, at one end. Where 
this method cannot be adopted on account of the heiglit of the inequalities, the line must 
either be formed along the summits of these inequalities, which may be done if they arc 
houses, hills, or trees; or parallel lines (c, d, e) formed where practicable, and the main 
line found by olT-scts {f, g, h) from those collateral lines at such places as are suitable. 
A third method, but one not always perfectly accurate, is to take a plan of the field or 
scene of operations, and on this to set out the proposed line; then, by ascertaining its 
bearings and distances relatively to the obstructions, it may be tiunsferrcd from the paper 
to the ground. In carrying straight lines through woods, lanterns have been used; but 
a much more correct method is to elevate poles above the surface of the wood. 

3.317. Continuous lines may always be uiaile perfectly straight, however irregular the 
surface, by following tlie same parallel as indicated by points of the compass, or by the 
shadow of the operator during sunshine. If the ueeille docs not move, or the shadow of 
the spectator be always projected at the same angle to his course, the direction in which 
he walks, in cither case, must be straight. The mode of foiining right lines in such 
circumstances being understood, the formation of right-lined figures is merely a repetition 
of the process, uuiting each .side by the required angle. 

3.318. Curved lines on irregular surfaces are in general only to he laid down by the 
previous establishment of straight lines; fust, leading straight lines, and next secondary 
straight lines, which shall form skeletons to the cuives. A second mode, and, on a large 
scale, by much the most certain, is to lind the leading jioints of the curves, by trian¬ 
gles from a known base or known bases; but as both modes arc rare, they need not be 
enlarged on. 

SiTBSECT. 4, Jisliniatifig Weight, Power, and Quantitws 

3319. Ascerlaining the weight of olijcits is a pait of agi-icultui.al knowledge, no less 
necessary than tliat of measuring their su|ieificial or solid contents. In all ordinary 
cases, as of grain, roots, bundles of straw, bushels of lime, &c., this is best done by 
a common steelyard, suspended from a beam or a triangle of three posts. Cart or 
waggon loads are weighed on those well-known jd.itfonns sunk in tlic ground at toll 
gates; or sometimes by sleelyaids on a very l.irge scale. C.iltle are weighed by maeiiines 
of a particular kind, which have been ahe.idy described (‘J.fCC. to L'.'jbb.). The tveigli- 
ing of cattle and grain chiefly coiiceins the farmer; and is of consequence, in the first 
case, to ascertain the jirogress of fattening animals, or the weight of those ready for the 
butcher ; and, in the second, to determine the quantity of Hour that may be produceil 
from a given quantity of grain. 

3320. J'lstimutmg the ijiiniUihj of power reqUMte to draw anp iiiijdi'ment or machine is 
performed by the iuterventiou of the draught machine alre.uly described (2.,(,3.), between 
the power and the imi>lement. It would not be difiiciilt to construct all agiicultural 
implements with a fixed draught-machine and iuilex, which vvould at all times, when 
they were at work, shew the amount of power employed in moving them; but such an 
arrangement Vvould be of little use. 

3.321. Pstiniating the quantiti/ of work which servants and c.attle ought to perforin in 
a given time, is an art that ought to be familiar to every agiiculturist. In geiiei.d no 
absolute rule can be laid down, because so much di-pends on soils, ro.uls, c.ittle, ainl 
other circumstances; but in every particid.ir case, tlie rate or maiket juice of labour jier 
day being given, and the quantity of work ascerbiined which a man can f.nily peifoim 
in a certain time, a rate per yard, Jiole, or acie, or j>er solid quantity if materials are to 
be moved, can easily be determined on. A farmer sbuuld know by memory the number 
of ridges or of single furrows, or bouts, wbicli it requires to make .aii acre on every fiehi 
of his farm. This will aid liim in every ojieration tliat requires to be performed on these 
fields, the quantity of manure, seed, jiluughings, harrowings, hocings, mowing, reaping, 
raking, &c. ; as well as in estimating the produce, wliether corn, hay, roots, or the num¬ 
ber of cattle or sheep that may be grazed there for any given time. 

3.322. Poad work, ditching, hedging, draining, trenching, ought to be subjected to 
similar calculations, so as if jiossible to let out all work, not performed with the master’s 
own men and cattle, by contract or quantity, instead of by time. As spade work is 
nearly the same in most pai-ts of the country, certain general rules have been laid down 
by canal contractors and otliers, which, though seldom strictly followed up, it may 
be useful to know. Thus in moving ground, as in digging a drain or the found¬ 
ations of a building, if the soil is soft, and no other tool than the spade is necessary, 
a man will throw up a cubic yard of 27 solid feet in .in hour, or 10 cubic yards 
in a day. But if picking or hacking be necessary, an additional man will be required; 
and very strong gravel will require two. Thu rates of a cubic yard, depending thus 
upon each circumstance, will be in the ratio of the arithmetical miinbcrs 1, 2,3. If, there¬ 
fore, tile wages of a labourer be 2s. (id. per day, the price of n yard will be 3d. for 
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cutting only, 6d. for cutting and hacking, and 9(L when two hackers are necessary. In 
sandy ground, when wheeling is requisite, three men will be required to remove .‘JO cubic 
yai'ds in a day, to the distance of 20 yards, two filling and one wheeling ; but to remove 
the same quantity in a day, to a greater distance, an additional man will be required fur 
every ao yards. 

3.323. To find the price of removing any number of cubic yards to any given distance t 
Divide tlie instance in yards by 20, which gives the number of wheelers; add the two 
cutters to the quotient, and you will have the w'hole number employed; multiply the 
sum by the daily wages of a Labourer, and the produce will be the price of 30 cubic 
yards. Then, as 30 cubic yards is to the whole number, so is the price of .‘30 cubic yards 
to tlic cost of the whole. Example. —What will it cost to remove 2,750 cubic yards 
to the distance of 120 yards, a man’s wages being tlu'ce shillings per day ? First, 120 -f- 
20=6, the number of wheelers; then + 2 fillers = 8 men employed, which, at three 
shillings per day, gives twenty-four shilling., as the price of 30 cubic yards; Uien 30 : 
2-1 :: 2,750 and 24 x 2,750 -h 30 = llOL 

SuBSECT. 5. Estimating the Value gf Agricultural Labour and Materials, Rents and Tillages. 

3324. Estimating the value tf work done is a necessary part of agricultural knowledge, 
and is founded upon the price of labour and the time of performance. The price of 
labour is every where determined by the operations of the public, and therefore in any 
given c.ase can scldvon admit of much dilT'eience of opinion. In a theoretical view of the 
subject the proper .wiiges for a Ltbourer in England has been considered, for ages, to be 
a peck of wheat; and that of a horse the amount of his keep, expenses of a year’s shoeing, 
and ten per cent, on his value or cost price at a fair age, added together, and divided by 
the number of days such horse is supposed to work in a year : this biiiigs the value of 
the day’s w'ork of a horse to.somelhing more than once and a half the value of the day’s 
woik of a man ; so that su]>]>osing a labourer's wages two shillings per day, a man and 
a pair of horses would be worth eight shillings per day. This, however, it must be ac¬ 
knowledged, is a calculation not always to be depended on, as local cireumshinces con¬ 
tinually intervene to alter the proportions. In all cases of valuing labour, therefore, all 
that the valuator can do is to ascertain the local price, and to estimate from hi.s own 
ex]>ericnce the time rc^quisite to perform the work. 

3325. In estimating the value of labour and materials, con.siderable difficulty occurs in 
some depaitments of agriculture. Thus, in valuing fallows and sown crops it is often 
a nice point to determine s.'ilisfjctorily the value of the manure or other dressings ; and 
in valuing the tillages, or the condition of the aiable lands of an out-going tenant, regard 
must he had not only to the actual number of ploughings a field may have been subjected 
to the preceding or current yc.tr, hut to the position which the state of Ihift field holds in 
the rotation, and to the value which m.ay still be in the soil from manures or limings given 
to former crops. Supposing a field fallowed, limed, and dunged in the year 1820, and 
tliat when it fell to be valued in the spring of the year 1824, it was drilled with beans on 
one furrow, it would be no adequate compensation for the tenant to be paid for one 
ploughing, the beans, and the drilling; the fallow, the dung, and espcciajly the lime 
given in 1820, must be considered as extending their infiucncc even to this crop, and 
therefore an allowance ought to be, and generally is, made for these three articles, besides 
the mere value of the labour and seed. What this allowance should be it does not seem 
easy to determine : land valuers .and apitraisers have certain lules which they go upon, 
which are known to few hut themselves, but which, having ourselves been initiated in 
the business, we know to differ considerably in different parts of the country. Some 
calculate that the value of dung extends to the fourth year, and declines in a geometrical 
ratio, or in tlie proportion 1, 2, 4, 8; others limit its effects to three years. Lime is 
allowed in some places to produce effects for three years only, and in others, especially on 
new lands, for twelve and fourteen years; and its value is generally supposed to decline 
in tlie proportion of 1, 2, 3, &c. Naked fallow is generally considered as of beneficial 
influence for five years, where it occurs every seven or eight years, and shorter periods in 
proportion. A crop sown on a single furrow‘ after a drilled crop which has been manured, 
is considered as partaking of the manure or other dressings according to tJic extent to 
which these have been given, and generally in the same ratio as in manured fallows. 

3326. In estimating the value of matervils atone, tlie first thing is to ascertain their 
quantity, and the next their market price. Thus, in the case of heaps of manure, the 
cubic contents must first be found, by finding the area of the base of the heap, and its 
mean depth, and multiplying the one into the other; next, the quality of the material 
must be examined, and the expense of purchasing it in the nearest town or source of 
purchase, with the addition of the expense of car riage to the spot where it lies. Ricks, 
whctlier of straw or hay, are valued in a similar manner. Crops in a growing state are 
valued according to what they have cost, including tillage, manures, seed, rent, taxes, 
and other outgoings, and ten per cent, on the outlay of capital; crops arrived at matu- 
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fity are valued according to their quantity and quality, deducting the expenses of reap¬ 
ing, threshing, &c. In coal countries an allowance is made for thorn-hedges which 
have been newly cut; but the reverse is the case wliere fuel is scarce, an allowance 
being made according to the quantity of brush or lop on the hedge. The lop of pollards, 
and primings of hedgerow trees to'a certain height, are generally valued to the tenant; 
but a better mode is for the landlord to take the timber trees entirely under his own 
management. 

3327. In valuing live stock, a variety of circumstances require to be taken into con¬ 
sideration. The value of all young animals may be considered as prospective ; tlic cliief 
value of others depends on their breeds; of some, on accident or fashion ; and of fed 
animals on their actual value to the butcher. 1)i aught cattle may be valued on an ab¬ 
stract principle, derived from the probable value of their lives and laI>our; but in general 
nothing is to be depended on but a knowledge of the market price, and tliis ought to bo 
familiar to every valuator. 

332t^. In valuing buildings, regard must be liad to tlieir absolute use as such, and to 
their effect on the value of surrounding proi)erty. In the case of buildings merely 
useful as farmeries, it will sometimes happen that more buildings are erected than the 
most approved mode of husbandry requires, as in the case of large barns and granaries, 
oraamental pigeon-houses, &c. : these can be valued on no o'her principle than that of 
the value of the materials, supposing them taken down ; and, in reganl to an in-coming 
tenant, they arc to be considered as a drawback, rather than as of any val'ie 

3329. In valuing orchards, hop-grounds, osirr plantations, and similar crops, .t is usual, 
for the first two or three years after planting, to allow only the cost, rent, all outgoings, 
and ten per cent, on their amount; but al’terwards, the trees and plants having taken 
with the soil, and promising abundant crops, they are valued itrospectivcly in the mode 
in which we shall next dcsciibe as applied to young plantations of timber-trees. 

3.330. In valuing young jdanlatwns, when tlii'y are only of two or three years’ groutli, 
it is usual to proceed as in valuing orchards; but afteiwauls, when their growth is be¬ 
coming rapid, and the fences in a sufficient state, the plantation is valued prospectively 
in the following manner : —The contents being known, and the number of he.allhy young 
trees per acre ascertained, then their value at any dist.int peiiod, not exceeding twenty 
or twenty-five years, is estimated; and whatever sum that estimate amounts to, the pre¬ 
sent value of that sum will give an idea of the value of the plantation, allowing liberally 
for accidetits to the trees, and othei unforeseen circumstances. Thus, suppose a plant¬ 
ation of oaks, intended as coitse, or actually estahlished as such, to have grown lour 
years, its present value would he next to nothing; but if arrived at its twentieth year, 
it would fetch fifty pounds per acre, 'fheu the question is, reijnired the jiresent value 
of fifty pounds due sixteen years hence, the luaiket price of money being five per cent. ? 
and this, according to any of tlie modern annuity tables (s;iy Ilai/U'i/’s -Ito. 1808. tab. iv.), 
is 221. 18s. This priiicijde is applic.able to all kind of valuing by anticipation ; and tlicrc 
is no other mode of valuing applicable to young plantations. 

3331. In valuing saleable trees, their number per aero, or their total number, being 
ascertained, an average value must be made of each tree, according to its worth as fuel, 
timber, fence-wood, bark for the tan-pIt, and other pai ticiilars, due allow .nice being made 
at the ^me time for the expenses of felling, cutting up, soiling, caniage, Ac. The 
usual practice in this case, as well as in the valuation of copse-w'oods, will be given in 
treating of wood-lands in the succeeding Part of this work. 

3332. In valuing fields for rent, regard must he had to their soil and subsoil, as of the 
greatest importance; next, to tlieir aspect, form, length, and style of ridges; and, lastly, 
as to the sort of crops or rotation which may be followed on them, and their state of cul¬ 
ture. Supposing the valuator to decide in his own mind as to the rotation, his next 
business is to calculate the expense and produce of the whole course; and after deduct¬ 
ing all expenses what.'ver, and ten per cent, per annum on the caiiital employed, tlie 
balance may be considered as the rack-rent vvhich such a field may afford. 

3333. In valuing a farm for rent, each field must be valued separately in the manner 
above stated, and a particular rent per acre determined for each field, from which an ave¬ 
rage rent can be m^e out for the whole farm. In --ome cases it is customary to value 
die farm Ijjdldings, dwellings, yards, gardens, &c. ; but when that is done, a sum in pro¬ 
portion to their value is deducted from the supposed profits as liouseliold and other ex¬ 
penses, so that no advantage is gained by it. It is by means of those buildings, threshing 
machine, and other conveniences, that so much can be paid for each field; and therefore 
to pay for the buildings, and pay also for their advantages, would be unjust. It must be 
further obvious, tliat a great variety of other considerations must be taken into account 
before even the value of a single field can be ascertained, such as distance from markets, 
roads, parochial and country towns, price of labour, &c. Rut after all, it is seldom that 
land is taken or let on such valuations; rent, like price of every kind, depending more 
on the quantity of land in the market, and the number of tenants in want of farms, than 
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on tlie real value of land. This, indeed, often tends to the min of farmers, by obliging 
them to give higher rents than the land can bear; but tlic same thing takes place in every 
other trade or profession. 

3334. The amount of the rent if lands is commonly determined in money alone; but 
owing to the fluctuations in the value of tliis commodity, rents are in some places made 
payable partly in money, and partly in corn (or beef or wool in some cases), or in money, 
and the money value of a certain quantity of produce per acre. In some cases the money 
value of the produce is determined by its price in the district for the current or preceding 
year; and in other cases by an average of the money price for the preceding tlirec, five, 
or seven years. This plan has, within the last seven yeai . been adopted in many parts 
of Scotland, and been generally approved of, both by landlords and tenants. 'Jliere is no 
plan that will iu every year be }>erft‘Ct]y equitable; and for this reason many consider the 
money rent as on the whole the simplest and best, as it certainly is that which occasions 
least trouble to all parties. 

3335. The valuation of leases well deserves the study of the culturist, and especially 
of the farmer, who may often wish or find an opportunity of purchasing a renewal of his 
lease, or have occasion to dispose of an improved rent, or, in other words, sub-let his farm 
at a profit. It is customary, in many parts of the kingdom, for landlords to compound 
with their tenants, by accepting a sura of money paid down in place of advancing the 
rent at the expir-ition of a former or a current lease. To be able to point out the exact 
amount of the sum to be paid in any transaction of tliis nature, according to the annual 
profit, and the number of years for which the lease is to be granted, must obviously be 
particularlv useful. The valuation of church leases and of college lands is of not less 
importance, as these for the most part are let on twenty-one years’ leases, renewable for 
seven years longer at the end of every seven years; or on leases for lives, every life being 
renewable as it drops, for a ccrt.ain sum to be determined according to the age of the life 
to be put iu, and the value of the lands. 

33.36. The principle on icliich all calcuUilions as to the value of leases are made, is as 
follows ; — A sum being fixed on, w'hich is considered or agreed on as the worth or profit 
which the tenant has in the lease, .and the time which the lease has to run or for which it 
is to be renewed being agreed on, then the purchaser of the lease or of the renewal pays 
tiown to the seller the jiresent value of an annuity equal to the profit or worth, reckoning 
money at its market [iricc. or at what is called legal interest. Thus, should it be suitable 
to the convenience of both p.'irtics to renew' a lease of twenty-one years, of which only one 
ye.ir had expired, the tenant ought to pay the landlord Is. 2f/. for every pound of profit 
he li.ts in the lease. Should it be asketl how' the tenant is to pay the landlord only 7s. 2rf. 
out of each pound that he had of profit in the one year th.at h.as elapsed, jt is answered, 
that the landlord had no right to receive the Is. '2d. until the expiration of twenty years, 
which is the number the lease has yet to run; and th.at this sum of 7s. ‘2d. laid out at com¬ 
pound interest, at 5 per cent., payable yearly, would, at the end of ttventy years, amount 
exactly to If. ; so that the landlord has received just the amount of what he was entitled 
to, and no more. 

3337. Or, as the most evstomarpperiod at which to renew, during the currency of a lease 
of twenty-one years, is when seven years have elapsed, then the exact sum that ought to 
be paid for adding seven years will be '21. ISs. Hd. for every If. of annual profit, Occause 
2 /. 18j. 5d. laid out at compound interest, will, in twenty-one years, tlie length of lease 
obtained by paying it, amount exactly to 7f., the profit that would have accrued to the 
landlord during the seven years of renewal. 

3338. 7'hc method of determining all questions as to the renewal f leases, sale of profits 
on sub-leases, &c. is easily learned from the common books of arithmetic; and the value 
of lives from tables composed from a long series of observations in diflerent places, as at 
I.a>ndon, Northamirton, &c. But practical men can seldom have recourse to so tedious 
a method as calculating for themselves, by which, for want of daily practice, serious errors 
miglit be made. They therefore have recourse to published tables on the subject, by 
which the most intricate questions of this kind may be solved by the humblest individual 
who can add and subtract, in a few minutes. The tables in most repute at present are, 
BaJefs Tables for the Fsirchasing and Jtenewing of Leases, 1807; Clarke's Enquiry into 
the Nature and Valve if leasehold Property and Lfe Annuities, with many TaWci,1806; 
and theit is a useful pocket compendium entitled, Tables for the Purchasing of Estates, 
Leases, Annuities, asul the Renewing of Leases, byW. Iiiwood, London, 1811. There is 
a recent work on The Valuation of Rents and Tillages, by J. S. Bayldon, which is the 
best of its kind extant. 

3339. The questions following, and others of similar importance to agriculturists, and 
indeed to all men of property, may be answered from these tables. 

Question, What iiim must be paid down fora lease for twenty-one years to make five per cent and get 
back the principal i 

Answer. Twelve years and three quarters’ purchase of the annual rent 
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(}. What satn ought to be paid for a lease granted on a ainglc life aged thirty, to make four per cent and 
get back the principal? 

J. Fourteen years and three quarters’ purchase of the clear annual rent. 

Q. What sum ought to be paid for a lease held on two lives ol twenty and forty years, but determinable 
on the death ol either, to pay live j>er cent and get back the pniicqial f 

A. Ten years’ purchase. 

a. What sum ought to be paid for a lease held like the last on two lives of twenty and forty years, but 
to continue during the existence of cither of the lives, to jiay five jicr cent, and get back the principal? 

A. .Sixteen years’ purchase. 

U. What sum or hne ought a tenant to give for the renewal of four years lapsed in his lease of ten years, 
in order to make seven per cent interest of his money and get liack the principal ? 

A. Two years and a quarters’ purchase of the annual value or clear profit which he makes of the 
holding. 

^ A farmer is oRbred a lease during the life of a person aged thirty years, to what term certain is that 
considered ctjuivalcnt ? 

A. Twenty-one years. 

U. In a lease held originally on three lives, but of which one is dropped, the ages of the lives in |)OS- 
eession being forty and sixty ^ what sum ought tlic tenant to pay for passing in a new life, aged flftcen, in 
order to make five jicr cent, interest anil return the principal? 

A. Three years and a quarter ot the clear improved rent or profit which he has in the lease. 

Q. A. has an estate in laiiil and houses let for 1(W/. per annum He wishes to sell the reversion of this 
rent after the death of his father aged sixty- live years, his wife aged forty-one, and himself aged forty-three; 
rcquireit the sum that must be paid by the purch.-iser ? 

A. The father’s life is wortli ten years; the wile’s twenty; and his own eighteen years; say twenty- 
one years ; .u the probable period at which the projH'rty will fall to the purchaser ot the reversion. Then 
the value to the latter is the present value of an annuity of 105/. a year, dur twenty-one years hence. Tins, 
c-alculalmg interest at 51. per cent, is 761/. 5s, and at V. per cent. 11551. 

3340. In the vnlualion of freehold landed projyerty, the clear animal v.ih'e must first 
be ascertained by a minute examination oi‘ every part of the estate, ana of every 
iiiternal and external circumstance alFecting it. An estate may be neglected, or un¬ 
derlet on short or long leases, or overlet by means of bonuses, or favourable conditions 
given to the tenants; or it may be burdened by ji.irocliial taxes; tliese, and a minilur 
of other circumstances, require to be taken into consideration in determining its annual 
value. The annual value is often diffetent from the atiiuial piudiice; and therefore, in 
making a calculation of the sum to bo paid for an estate, the diflerence between them 
forms an essential p.art of the data. Tints, an estate of the annual value of 100/. may 
be let on a lease of which fourteen yetiis and a half wore nnexpired for 80/., in wliich 
case there must he deducted from the price the present value of an annuity of 20/. for 
fourteen years and a half. Thus, if twenty-five years’ purchase or 2.'>00/. was the jirice 
agreed on, there must he deducted 200/. 

3341. In (Iclcrnuuiiig the sum to be paid for cslales in perpefitili/ there arc no guides of 
universal apjilicatioii but the slate of the market and public opinion. However, .a sort 
of absliact principle has been l.tid down as applicable to this country, wliicli it may be 
worth while notice. N. Kent, ,a land agent of much experience, says {Hints to 
Gentlcnicn of Landed Propcrh/, &c., 1793, p. 2<)i).), “ the waiitof a criterion to dctciniine 
tlie price of estales creates doubt, and doubt iinjicdes tlie transfer; any thing, tliercforc, 
that can aid the pur[ioso of passing estates from one person to another with the greater 
facility, may lie properly introduced Iterc.” Suppose then lliat the gradual scale, by 
tvay of an outline, be taken iiji thus: — When the funds stand pretty steady at four per 
cent, the standard of mortgages may he considered at four and a half: the fee simple 
on the nett return of land ought then to he current at ihrcc; copyholds of inheritance 
upon a fine certain, at three and a iialf; copyholds, with a fine at the will of the lord, at 
four. This general rule is short, and may he registered in the mind of every man of 
business. At the same time Kent slates, that “ nineteen times out of twenty, estates 
are bought and sold iqion round numbers.” 

3342. In making calculations of the value of estates, the following rules deserve notice 

In order to know the number of years’ purchase that ought to be given for an estate in 
perpetuity, according to tlie several rates of interest wliich the purchaser may wish to 
make of his money, it is only necessary to divide 100 by the rate of interest required, 
and the quotient will .show the luimlier of years’ purchase that ought to be given. 

3343. frith respect to the value of freehold estates, or the gross sum which ought to be 
paid for the same, Hailey observes, we may either multiply the number of years’ jmrehase, 
found as above, by tlie annual rent of tlie estate, or we may “ multiply the annual rent 
of the estate by 100, and divide the product by ti 3 rate of interest which we propose to 
make of our money; the quotient will be the stun required.” For example, the sum 
which ought to be paid for a freehold estate of the clear rent of 90/. per annum, so that 
the purchaser may make 4 per cent, interest of his money, is found either by multiplying 
35 by 90, which gives 22,70/. for the sum required; or by multiplying 90 by 100, which 
produces 9000, and then divi/Ung tliis product by 4, which gives 2250/. as before. Tlie 
first way is the most expeditious, where the number of years’ purchase is an even quan¬ 
tity ; but the latter will be found the most ready, where the number of years’ purchase is 
a fractional quantity, or is not precisely known. Thus, the gross sum whicli ouglit to he 
pud for a freehold estate of the clear rent of 150/ per annum, in order tliat the purchaser 
may make 7 per cent, interest of his money, is found by multiplying 150 Iry 100, which 
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produces 15,000, and then dividing this product by 7, which gives 21421. 17t. 2d. for the 
sum required: now if, in answering this question, we had begun by finding the number 
of years’ purchase which ought to have been given for the some, the process would have 
been rendered much more tedious and intricate. 

3344. In, order tufind the clear annual rent which a freehold ought to produce, so as to 
allow the purchaser a given rate of interest for his money, wo must “ multiply the gross 
sum paid for the same, by the given rate of interest, and then divide the product by 100; 
the quotient of which will be the annual rent required:” thus, if a person gives 59401. 
for a freehold estate, and he wislies to make 6^ per cent, interest of his money, then 
59-10 multiplied by 6‘5, will produce 38,610, wliich, divided by 100, will quote 386*1, 
or 3861. 2.«., for the clear annual rent required. Lastly, 

3315. The rate of interest allowed to the purchaser of a freehold, is much more readily 
and more exactly ascertained than in the case of leases for terms, as we have notliing more 
to do here than to “ multiply the clear annw I rent of the estate by 100, and then divide 
the product by the sum paid for the estate; the quotient will be the rate of interest 
required: ” thus, if a person gives 20001. for a freehold estate, of the clear rent of 851. 
per annum, then 85, multiplied by 100, will produce 8500, which, divided by 2000, will 
quote 1*25, or 4{ per cent, for the rate of interest required. 

3316. The valufitimi of mines and minerals is not a matter of much difficulty, when it 
extends merely to quarries of stone, lime, chalk, gravel, or other bodies “ ojien to the day,” 
or worked from the surface. If the quantity is indefinite, then the annual income 
afforded forms the ground-work ; if it is limited, then the joint consideration of tfie quan¬ 
tity, and tlic probable time the current dcitiand may take to exhaust if. The valuation 
of metallic mines belongs to a distinct class of professors known as mineral surveyors, and 
is a matter foreign from agriculture, which confines itself to the earth’s surface, or at 
least to the epidermis of its upper crust. 

SunsECT. 6 . I’rofesswnal Routine <f land Surveyors, jtpprasscrs and Valuators, in making 

up their Plans and Reports. 

3347. For portraying rural objects various modes havo been iulopted by land surveyors: 
trees are sometimes shown by small crosses or ciphers, triangles or dots l^ftg. 524. o) j by 
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an orbicular line representing the extension of the branches or liead, and a dot in the 
place of the trunk (6 and d ); by the same, with the addition of a shadow, taken when tlic 
sun is south or south-west, and his elcv.'itioii exactly 45°, by which the points of thb com¬ 
pass arc readily ascertained tlirougbuut the phan, .and the shape of tlic bead, and the height 
of the tree, exhibited (e); sometimes an elevation or profile of the tree is given, either in 
foliage (y), or to show the form of the trunk and branches (g), or merely to give a rude 
idea of a trcc(c). Hedgerows, whether with or without trees, are either shown in 
elevation or profile (A), or in vertical profile or birdscye view (i). They may be 
delineated either in skeleton or foliage. Buildings may be shown either in general plan 
(k), detailed plan (1), vertical profile of the roof (»j), elevation (w), jicrspcctive view (o) ; 
or a plan may be given (/;), and a diagonal elevation (</) taken and placed opposite the 
plan in the margin of the map. A pictoi i.d surveyor, who understands perspective, and 
is desirous of conveying a correct idea of the subject he is to measure and delineate, 
will re.adily find expedients for attaining success. 

3.348. In protracting elevations ami depressions on paper, tlie simplest way is to introduce 
sections, in dotted or otherwise distinguished lines, to prevent their being mistaken for 
surface-lines ; or in wavy surfaces, figures may be introduced, thus j or 4, to denote their 
elevation above, or de])ressioii below, some jiiece of water or other surface fixed on as a 
medium. Some excellent observations on this subject will be found in Major Lehman’s 
Topographical Plan-IJramng, as translated by Lieutenant Sihern (oblong fol. Lond. 
1822), which, it is to be hoped, will soon be appropriated in the popular books on 
land-surveying, and adopted in practice. 

3349. Where it is in contemplation to form canals, or other reservoirs or pieces of 
water, the elevations and depressions or levels must be taken and recorded either by 
sections or arithmetically with tlie greatest accuracy; and, in some cases, sections may 




' 3350. With respect to the elevations and shapes of hills and nionnlains, they are only to 
bo measured correctly by the quadrant and theodolite in the hands of regular land- 
surveyors. Their sha]^ and cQmensions are laid down in maps in the same manner 
as those of smaller deviations from tlic flat surface* Inaccessible dimensions of height, 
as of trees or buildings, arc obtained by the quadrant, or by relative comiiarisons of 
shadows; of depth, as of water or wells, by rods ; of breadth or length, by finding flic 
two angles of a triangle whose base shall be in one extremity of the distance, and apex 
in the other. These, and many other equally simple probler.’s in trigonometry, need not 
be enlarged on, because they must be supposed to form a part of general education. 

3351. In pbrtraying the general surface of land estates, different mofles have been 
adopted bjr modem land-surveyors. The first we shall mention is the old mode of giving 
what may be called the ground-lines only ; as of roads, fences, water-courses, situations 
of buildings and trees, (fg. 526.) This mode has no other pretension than tliat of 
accuracy of dimensions, and can give few ideas to a stranger who has not seen die pro¬ 
perty, beside those of its contents and general outline. 

526 527 



SS52. In the second, elevations of the olyects arc added to these lines; but which, in 
crowded parts, tend much to obscure them. (fg‘ 527.) This mode is perhaps die best 
calculated of any to give common observers a general notion of an estate ; more especially 
if ably executed Very frequently, however, this mode is attempted by artists ignorant 
of the first principles of drawing, optics, or perspective, and without taste. The Ger¬ 
mans who, in general, are far better topographical draiightsinen than any other people, 
excel in this manner, and contrive, by joining to it Lehman'S mode of shading the sur¬ 
face, to produce pictorial plans of extraordinary accuracy and beauty. The most 
perfect artist in this style who has ever appeared iti England is Mr. Homor, whose 
work on the subject will be afterwards reftrred to. Were landed proprietors aware 
that dioir estates could be mapped in this manner almost as cheaply as by the ordinary 
mode, they would not rest satisfied with the meiij,re delineations generally nuwle out. 

3353. in;|he third, a vertical projile, or geometrical birdseye view, that is, a birds- 
eye vieiy irt which all the objects arc laid down to a scale, is presented. In this the upper 
surface of every object is seen exactly as it would appear to an eye considerably elevated 
above it, and looking centrally down on it. {fg, 528.) This mode, properly executed, 
fs calculated to give a more accurate idea of the furniture or siirface-ohjopts of an estate 
thiin any other; and if the declivities be correctly indicated, and die shade of the hollows 
add cnpnenccs be laid on with reference to some medium elevation, referred to or 
Ifluotrated by sections taken in the direction of indicated lines (<r b), it will give an 
cm^y correct idea of the variations of the ground. In shd^ it it the best mode for 
mat .purposes, and is now coming into generd use/ * * 
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:3354. A very complete method of giving the plan of an estate, is to adopt the profile 
manner, and include such a portion of the plans of the adjoining estates or country, as 
‘•li.'ill be contained within a circle of moderate extent {jig. 529.), the centre of which may 

529 



be the centre of the demesne lauds, family mansion, or prospect tower. Around a map 
so formed, the distant scenery, as seen from the roof of the house, or prospect tower, may 
form a panoramic circumference, or margin of prospects {Jig. 529.). In all these modes, 
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dimcusioiis and contents are given or obtainable along with effect; in all those which 
follow, effect or general appearance only is obtained. 

3ii55. The natural birdstye view is intended to give a general idea of tlie external ap- 
I>earance of an estate. In tJiis the eye of the spectator is supposed to be considerably 
elevated above the centre of the estate, and all the objects are portrayed exactly as they 
would appear to liiin in that situation; largest in tlie centre, and gradually diminishing 
to the circumference of the circle of vision. In such a delineation, parts of other a<l- 
joining estates may often reqtiire to be included, in order to complete the circle ; but these 
are necessary to the general idea, and can easily be distinguished from the principal pro¬ 
perty by iniiuite marks on the delineation. 

3356. In the panoramic view, tlie delineator supposes himself placed on an eminence, 
as the roof of the mansion where central, and looking round on all that he sees on every 
side. Where there is a prominent hill, or wlicrc the mansion is on an eminence, this 
is a very desirable mode of giving a general idea of a demesne, and by the aid of hori¬ 
zontal lines, and lines converging to them from the centre of vision, some idea may be 
had, on flat surfaces at least, of the relative heights and distances of objects. 

3357. A simple mode is to give a general view, or distant pro^)ect, of the estate or its 
principal parts (Jig. 5.30.), as seen from some elevated conspicuous hill, building, or 
object near it; or if the estate, as is frequently the case, is situated on the side of a 
liill, or range of hills, a position on the plain or flat grounds opposite to it will be 
suflScient. 
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3358. For the delineation of maps, the most desirable material in point of durability is 
parchment; but where there is a chance of alterations being made on the estate, as in the 
lines of roads, fences, streams, &c., it is better to delineate on paper, as the correspond¬ 
ing alterations can be made on the map with greater ease. Such colours as arc stains, 
and do not wash out, are proper fur majis and plans on parchment; Out where alterations 
may require to be made, or where sliadow, or any thing like picturesque effect is to be 
attempted, water colours alone must be used. To delineate estates and plans of every 
kind m a beautiful and expressive manner, much depends on having the very best in¬ 
struments and colours, and in knowing how to use them The sight of good models is 
also an important matter, and fur tliis we may refer to Horner’s elegant work. The 
Art of delineating Estates, 1813; and tlie very scientific work of Lehman, already 
mentioned. 

.3359. In the writing or printing on maps great want of taste is often displayed. No 
principle can Ire more obvious than that the name of a thing, or the ornaments of an 
object, should not l>t‘ made more conspicuous than the thing or object itself. Yet this 
rule is constantly violated in plans of estates, by the large ornamental writing or print 
interspersed in and around them ; conspicuous blazoniy of the name of the estate and 
its owner at some corner, and of the compass and scale in others. All these adjuncts 
should be kept in due subordination to the main delineation. 

3360. Models of very mountainous estates will be found preferable to any description 
of maps or views, for giving a correct idea of them. Such models might be formed in 
plaster of Paris, wax, or various other materials, and coloured after nature. We con¬ 
structed such models in 1805 (See Farm. Mag. vol. vi. p. 126.); and Mr. Taylor of 
London has recently constructed them, both for the purpose of surface improvements 
and mineralogical examination. (See Card. Mag. vol. v. p. 213.) 

3361. iteferenre books arc essential accompaniments to maps or models, and arc of 
various kinds. Sometimes they merely contain the names and contents of the fields or 
other parts or divisions, with the state of culture or condition in which they are; in 
other cases the soil and subsoil are described; but in the most complete cases each fann is 
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described, together witli the history of its occupation or improvement under the following 
or similar heads: — Name, parish, extent, boundaries, when first enclosed, how let and 
managed hitherto, to whom and for how much let at present, description of the farmery 
and house, contents, fences, trees, ponds, soil, subsoil, surface, expense, &c. of each field; 
number of timber trees on the farm, copse woods, and various matters. In addition to 
such a description as the above, some add- in the reference book a separate map of each 
farm, which renders the whole very comprehensive; and as nothing canbe more interest¬ 
ing than the contemplation of a man’s own property on all sides, and in every possible 
bearing, these books arc generally valued above all others by country gentlemen, 

.‘1362. The valuations oj farming stoch, tillage, and leasei, being of temporary use, are 
made out with little form. In most cases, the value of particular articles is not given, 
but only an enumeration of tlicm, and the sum total. The valuators liave the separate 
values in their private memorandum books ; and in cases where two valuators arc em¬ 
ployed, one on each side, if an umpire is obliged to be called in, in consequence of dis¬ 
agreement, then the parties have reference to their notes. In some cases of valuations by 
two parties, the umpire, being appointed beforehand, accompanies the valuators, hears their 
discussion on each article as it comes under review, and decides any difierence that may 
occur as they go on. Tliis is considered the best mode, and is that generally adopted in 
tlie case of valuations made by order of the Court of Chancery. 

3363. In making up valuations for purchasing or selling estates, a report is generally 
required to accompany the valuation, stating the ground on which it is made. Such a 
report embraces a great variety of objects according to the nature and extent of the 
property, and ought to be drawn up in a clear and systematic manner, with such a table 
of contents and an index as may render it of easy reference. 

3364. J» delineating buildings for agricultural purposes, the ordinary plans, elevations, 
and sections, of architects and surveyors, should always be given, for the purpose of 
forming estimates and working plans. Hut for tljc purpose of enabling the proprietor, 
or other person not sufficiently acquainted with pictorial effect on paper, to fonn a due 
estimate from any drawing of the effect it will have when executed, we recommend 
models cr isometrical views. The latter, in our opinion, ought to be in universal use 
among rrchitects. 

3365. “ Isometrical perspective is a term given recently, by Professor Parish of Cambridge, to a projection 
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tu'inf; retjuirod than to divulc a iin-lc into ait CH)nal iiarta, nhioh may bp done with the radiua j and draw 
the hcxa);oii and three radii, one radiua to every other aii.ele, to rcpi«‘»ent a eiibc {Jig 5;JI ) All the 
vertical or plumb hues in any lU-aiftn are Ihen to be drawn ixirallei to « b; all those in tlio direction, say 
iiorlli and south, parallel to ac ; .tnd all those .it right ,'iiigtes, oi pcriieiidiculartothe last, nr in the diiectioii 
east and west, isirallel inad : and the .several heights, lengths, and breadths, being taken trom .t scale of 
eijual p.irts, and set otf, .iiul lines drawn in tliese three directions, the projection is produced. The posi. 
tion ol any point, or the direction ol any other line, may he found, by finding where the first would fall 
iilxm any plane parallel to either of the three aiiles ol the cube, .old where the latter, if produced, would 
cros.s any lines in the three directions ” {i\'anlcir.\ Dt'ngui, p yi.) The elevation which this mode 
ot drawing produLCs is highly explanatory and cxpres.sive (Jig .'iJl) 

Sect. II. OperulioHs of Ovder and Management. 

3.'3f)G. The Inisine'is of agriculture, whether in the management of extensive estates or the 
culture of single farms, reiiiiires to be conducted in an orderly and systematic manner. For 
tins {impose a ceitain estahlislimeiit of opcr.atois, a certain style of hooks of accounts, and 
great attention in all commercial transactions, may ho considered the fundamental requisites. 

3367. The Chlablishnient of co-operators and servants must depend on the extent of the 
subject of management. An extensive landed estate, which, in addition to farming 
lands, contains woods, quarries, mills, mines, waters, manorial rights, game, and villages, 
will require a series of subordinate managers; but in gencial a steward as a head 
manager, a stew aril’s clerk or assistant, and in some cases a local steward, are all the 
managers requisite ; the sulioriUiiate care of qnanics, woods, ,.;.'nic, Ac., being performed 
by a quarrymait, forester, gamekeeiier, or by cuimuoti servants of fiied fidelity. 

3368. 7'he gradation cf operators retjuired on fauns dejiciiils on theii size. When¬ 
ever the master does not labour himself, a foreman or operator Iiaving soi..? charge is 
requisite; and in very extensive cases, where there is a considerable cxtefit of gia/.ing 
ground as well as tillage lands, a lic.ad ploughman and a liead herdsman will be found 
advantageous. There should also he a confidential labouier, or headman of all work, to 
superintend and accompany women and children in their operations, ;is in liocing, weed¬ 
ing, pl.mting potatoes, Ac. The grand point to ho aimed at by the steward of an 
extensive estate, and the occupier of .i l.irge firm, is to liit on the proper number of suh- 
m.magers ; and to .a.ssign each his distinct pioviiicc, so Ih.al the one may never interfere 
with the other. Having attained this, the next thing is Ui keep the whole machine in 
regukar action ; to keep every ni.ui, fiom the lowest operator to the highest, strictly to his 
duly. All operators ought to be adeipiately lemimeiated; and it is better in gener.il to 
pay a libeial piice and reepure vigilant, skilful, aed active exertion, than to cheapen 
labour, and so encourage indolence :.nd b.id evecutioo. For tlie lower class of laboureis, 
c.spccially such as are liircd by the veai, it will often he iiicessary to .attend as well to the 
food tiicy cal, as to their eoiistancy at vvoik. In the case of farm servants, for example, 
it will generaHy be found prefeiable to board and lodge single men, than to substitute a 
sum of monej', which they will in many cases either save or spend othei wise than so as to 
sireiiglhcn their bodies. Where labour is done by the job, all that is requisite is to see 
that it is done well, and according to agicement; and this, as we h.ave already obseiwed, 
is the best moilc wherever it can be .idojited. 

3369. Order/i/ conduit lu the tower ctnsses of leoiknien is a point to wliicb we would 
wish particularly to diiett the attention of the baililf and fanner. Ilogidaiily in their 
hours; neatness and cleanness in their dress; puiieluality in cleaning .and putting aw .ay 
in the projier places their implements ot labour or harness ; humanity to working and 
other animals; decency in gcncial deportment and conversation, and amhitioii to 
excel in their particular department. Ne.atness and order, whether on an estate, a farm, 
a stable, a dwelling-house, or in a man’s dress and manner, form an index to every 
thing else. Estates and farms where these qualities prevail, arc always wcll-mauaged 
and cultivated; a neat and clean stable is a sure sign of well-condiliotiod horses, and of 
economical feeding; a dwelling-house, with neatness iu'ound .and within, is an index of 
comfort and peace ; and a decently dressed and well behaved man or woman is sure to 
be a|.proved in everv station. 

3370. The nciessUt/ of order and neatness wc arc most anxious to impress on the 
minds of all descriptions of masters and managers. Older, it has been well observed, is 
“ Heaven’s first law.” It is, indeed, the end of .all law . without it, nothing worth 
having is to be attained in life, even by the most '’a-file in resources ; and with it, much 
may be accouiplislied wiili very slender means. A iniiul incapable of an orderly and 
regular disiiositioii of Jls ideas or intentions will display a man confused and disorderly 
in his actions ; he will begin tlieni without a specific olijcct in view ; continue them at 
random, or from habit, without knowing well why, t’ll some .accident or discordant 
result puts an end to his present progress, unmans him for life, or .awakens reflection. 
But a well-ordered mind considers, arranges, and systematises ideas before attempting to 
realise them ; weighs well the end in vievv ; considers the fitness of the means for attain¬ 
ing that end, and the best mode of employing these means. To every man who has the 
regulation and disposal of a number of servants, this mode of orderly .arrangement is 
essentially necessary in order to reaji the full elfeets of their labours ; aiul to no man is it 
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of more importance than to the agriculturist, whose cares are so various, and the success 
of whose operations, always connected with and dependent on living beings, depends so 
iniich on their being performed at the fitting moment. 

;f971. Propriety relates to what is fitting and suitable for particular circumstances ; it 
is the natural result of an orderly mind, and may be said to include tliat part of order 
which directs the choice and adaptation of means to ends, and of ideas and objects to 
cases and situations. It belongs to order for a master to allow workmen proper periods 
for rest and refrcslimeiit; piopriety dictates the time and duration of these perio«ls; and 
prudence suggests the wisdom of departing as little as possible from established practices. 
Decorum is the refinement of propriety, 

:1U72. Neatnexs, as opposed to slovenliness, is well umK i^tood ; it consists in having 
every thing where it ought to be ; and in attending to the decorum of finishing operations, 
and to minute things in general. 

.‘};J7f{. As maxims of order and neatness which ought to be continually present to the 
minds both of masters and sersants, we submit the following; — 

;};174. Perform every operation in the projier season. The natural, and therefore the 
best, indications for the opeiations of sowing and reaping, tiansplanting, &c. are given by 
the plants themselves, or by tlie jirogress of the season as indicated by other idants. 
'I'heie are artificial calend.'irs, or reiiieinbrancers, tlic use of wliich is to remind the 
ni.ister of the leading crops and operations of cultuic and nianagcmcnl througltout the 
years ; but, even if such books were made as perfect .as tlieir ri.iturc .idmits of, still they 
.are only c.alculated to aid tlie memory, not to supply the place of .a watchful and vigilant 
eye, and h.ibits of .itlention, observation, reflection, and decision. Utdess .a stewiird or 
farmer has these, citlicr natur.dly, or partly from nature and paitly from cultivation, in 
a considerable degree, he vill be but little better tlian a conmum labourer, as to general 
management and culture. 

:};575. Peiform every opcrolion in the best manner. 'I’his is to bo acquired in part by 
practice, and j)artly also by refh'Ction. 

:137G. Comp/ele every pait of an ojKration ns you proceed. This is an essential ]>oint in 
field operations; and though it cannot always be attended to, partly from the nature of 
tlie operation, paitly fiom weather, &c., yet the judicious farmer or bailiff will keep it 
in view as much as possible. 

3.'377. Ptnnh one job bfore yon begin another. This .advice is trite, but it is of great 
importance ; and there are few cases where it cannot be attended to. 

.3378. In leaving off ivorking at any job, leave yauv u'aik and bwh in an oideily manner. 

3379. Attend strictly to the hanri of commencing labour, and equally so to those of leaving 
of, vnlcss exti aordinary i.terlion is rctjnired. 

3380. Whenever extnwidinary exit lions are requited, extraordinary indulgences or 
rewards must be given ns compr7isalwns. 

3381. A regular system of aeumtus is an obvious pail of order ami correctness; and it 
is equally obvious fbat tlie extent to wliich this must be cairied will depend on the subject 
of m.mageinent. In tlie case of extensive landed estates, the regular set of books usual 
ill I. I rc.uiti!o concerns becomes leqiiisile, with the addition of some, as a foie^t-book, 
time-book, &c. rendered iiccess.iiy by ji.uticular depailments of the subject. On small 
fanns, on the other liand. some memorandum-books, a cash-book, and .a ledger, arc all 
that will be found necessary. Our business here is to give the form ol the time-book, 
whicli is or maybe common to every depnitiiient of agriculture and scale of inanageineiit, 
tliougli most iiecessaiy foi bailiffs, wlicie a number of d.iy labourers are emjiloyed on 
improvements, lii giving the practice of the different branches of agriculture, the books 
peculiar to each will be described. There is notliing, indeed, that should be more 
strenuously pressed iijioii the attention of farmers, than tlic iiiiportanee ot a good system 
of keeping their accounts, in which they arc, generally speaking, very deficient. 

338;i. The time-book is a huge folio volume, ruled so as to read across both pages 
with columns titled as in the specimen annexed. In this the bailiff or master inserts the 
name of every liaiul; and the time in dajs, or proportions of a day, wliich each person 
under bis care has been at wiwk, anti the iiarticul.ir work be or she lias been engaged in. 
Attlie end of each week the bailiff or m.aster sums up the time fiom the preceding Saturday 
or iMonday, to the Friday or Saturday inclusive; the sum due or to be advanced to each 
man is jiut in one column, and when the in.'in receives it he writes the word receiivd in 
the column liefoic it, ami signs his name as a receipt in the succeeding column. The 
time-book, tlieicfore, will show vvliat every man has been engaged in during every hour 
in the year for wliich he lias been paid, and it will also contain receipts for every sum, 
however tiifliiig, which has been paid by the bailiff for rural labour. In short, it would 
be difficult to contrive a book more saMsfactory for both master and servant than the 
time-hook, as it prevents, as far as can well be done, the latter from deceiv ing cither him¬ 
self or his employer, ami remains an authentic indisjnitable record of vvoik done, ami 
of vouchers for money ]iaid during the whole period of the bailifl’N services. 
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3384. In commercial 
dealings the agiiculturist 
requires to be parti¬ 
cularly vigilant, because 
the nature of his occu¬ 
pation and pursuits have 
nut that tendency to 
sharpen his bargaining 
faculties which is given 
by a life of trade or 
manufturturc. Tlie pur¬ 
chase of an estate is so 
weighty a transaction, 
that few inc'n trust to 
their own judgment as Ui 
value, and legal advice is 
always taken as to tlic 
validity of the title,&c.; 
but stewards, in dealing 
witli timber merclianls, 
woikers ofqr >rries, gra¬ 
vel dcalei s,brick-ii)akcrs, 
and others, require to be 
ever on their guard. The 
farmer andbaililf requiie 
particular caution as lo 
marketing, which is an 
iiiipuitant business, and 
not to be excelled in but 
after long experience in 
attending fairs and mar¬ 
kets; Icarningthevarioiis 
devices of sellers to de¬ 
ceive the purchaser, or 
enhance tlie price of their 
goods ; and of buyers to 
depreciate what is ex¬ 
posed to sale. To far¬ 
mers who deal chiefly in 
live stock, maiketing is 
by far the most diflicult 
and important pait of 
their business. There 
arc salesmen or btokers, 
indeed, for trans;icting 
business in behalf of far¬ 
mers, as there are agents 
for effecting transfers 
of landed property ; but 
in neither case is it safe 
to trust entirely to their 
judgment and probity. 
Personal experience in 
this, as in every depart¬ 
ment of his art, is what 
ought to be aimed at by 
every agriculturist. Be¬ 
sides the professional ad¬ 
vantages to the fanner 
of marketing for him¬ 
self, the intercourse with 
society which this ine¬ 
vitably produces contri¬ 
butes to his general im- 
jirovement as a man and 
a citizen. 
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PART III. 

AGRICULTURE AS PRACTISED IN BRITAIN, 

.‘J385. In the first Part of this work we have endeavoured to give a concise view of 
the actual state of agriculture in every country, with a view to interest the reader in the 
subject, and prepare him for entering in detail on the eUM''ontary principles of the art. In 
the second Part, these principles and elementary departments of agricultural knowdedge 
have been developed in successive views of the nature of vegetables, animals, and soils, 
and the mechanism and science of agricultural implements and operations. As far as 
these elementary principles go, they arc ap; licable to the agriculture of every part of the 
world, with the modifications required by ditlerent physical and geographical circum¬ 
stances; but as such an application is not required, in a w'ork designed principally for 
this country, we limit tliis part of our work to Ihe a^ricitJlwe of Jiritain, in its most im¬ 
proved mode of practice. In the extensive sense in which we have applied the term 
Agriculture, tliis will include, 1st, the valuation, purchase, and transfer of landed pro¬ 
perty ; 2d, its laying out, or arrangement; 3d, its improvement; and 4lh, its niuiiagc- 
ment; 5th, the hiring and stocking of farms; tJth, the culture of farm lands; and 7th, 
the economy of live stock and the dairy. 


BOOK I. 

OF THE VALUATION, IMJRtTIASE, AND TRANSFI'n OF LANDED rllOPERTV. 

3386. On the eruttence of jtrojwrti/ depcjids all ha man improvement. Personal property 
is the first acquirement of man ; but scarcely any progress is made in civilization till 
property in lain! is established and rendered secure. Landed jiroperty, indeed, is the 
basis on which every other material iiroperty is founded, and the origin from which it has 
sprung. The landed estates of Britain, as a species of property, may be considered in 
regard to tenure, valuation, and transfer. , 


Chap. I. 

The (Bferent Kinds and Tenures of T.anded Property in the British Isles. 

3387. jds landed property is somewhat different as to tenure tn the three kingdoms, W'c 
shall notice tlie leading features in each separately. 

Sf-ct. I. The Kinds of I.anded Property, and its different Tenures, in England. 

.3388. Territorial properly in England, Marshal observes, aptly se|jaratcs into two 
princiiial divisions;—namely, into possessory property, or the actual possession of the 
lands and their appurtenimees; and into abstract rights arising out of them. 

3389. Possessory properly comprises the soil or land itself; the minerals and fossils 
it covers ; the waters annexed to it; the wood and herbage it produces; and the build¬ 
ings, fences, Ac. thereon erected. 

.3390. Abstract rights are, seigniorial, as chief rents, &c.; manorial, as quit-rents, 
fines, &c. ; prescriptive, as common rights; predial, as tithes; parochial, as taxes. 

3391. Advowson and parliamentary interest might be added, as they are not unfre- 
qucntly attached to lainlcd property. 

.3392. Possessory property is further liable to analyds, ana to more particular distinc¬ 
tions. 

3393. Freehold. If lands are held unconditionally, and in full possession, witliout any 
other superior than the constitution and laws of the country, they arc termed freehold ; 
a term which admits of still further distinctions. 

3394. FecfarmJiold. If they are liable to regular and fixed annual payments, beneaUi 
their rental value, and without being liable to fine, heriot, or forfeiture, they axe fa farm- 
hold, or other inferior holding. 
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15395. Copyhold. lf‘ they are lield of a superior, as part of a royalty, honour, or manor, 
and are liable to fines, or other outgoing's, on account of deaths, transfers, or other cir¬ 
cumstances, they are copyhold; and are also subject to the ancient customs of the royalty, 
honour, or manor, of wliieh tiu-y arc respectively a part. 

3396. Leasehold. If they are held by special agreement for a definite term, whether 
of lives or years, they are leasehold; which admits of various distinctions ; namely, 

T.O’y; ss for .i tliuus.iiul yeais 

Lije Ifnifhohi, with <i fiiiecurt.iiii, or iiiidcr certain limitations, on renewal 

I.ije leaseholri, with an unccrt.aiii tine, payalilc to .i proprietor or other superior, who has merely 
reserved a conventional lent; the tenant having; paid down a sum ot money to obtain the lease and the 
right of alienation, .igrecahly to the iiractice ol the west ot Kiigland 

/,/fc IcaSf/ioM, with an iiiieertain line, payable to a proprietor, who recciu's the iiill rent of the land, 
lit the time ol granting the lease; the les.sor liavinga j^ower ol alieiiation, aerouhng to the practice ot 
Wales and some parts of Knglaiid 

Leasehold Jot an otdmaty term (as tor less tliaii a huiidied ye.ars), with the power of alienation 

3397. Tenure i.s tlie general term for thc‘aj several holds, or rights of possession. Even 
tlic lowest of them gives a sort of temporary property in the land, whicli is thereby 
rendered liable to bargain and sale as property. That species of holding which is given 
l)y a lease, without tlie power of alienation or Ir.ansfer, being merely (he light of occupancy, 
will be classed among other hoUlim's of a similar mature, in treating of le.tses and tenancy. 
(See Book 11.) 

3398. Legal possession of landed [irojierty is gained, by grant, as from the crown ; by 
prescription, or long usage ; by descent, ms from an ancestor ; by itecd of gift, or rie*tlemeiit; 
by the testament of the deceased owner ; hy forfeiture, as to a mortgagee ; by pu, 'hase, 
either entered on a court roll, or ratified by .i deed of eotiveyaiice. 

3399. The title. Through whatever legal ehannel jiossessioii is ubiaiiied, the Iradilion, 
record, or deed, that witnesses the fact, gives llie title of the jiossessor ; by which lie is 
enabled to hold his lands, and leg.illy to convey them to another. Such is tlie tenure of 
lands in England. 

Srx'T. IT. The Kinds and Tenarcs of Landed Ptuperty in Scotland. 

3100. The kinds of landed propertif in Scotland are the s.mic as iu England, except (hat 
manorial rights apart from the light to (lie soil are unknown. 

3401. The tenme of lands m Stol/and differs veiy little fiom tlie English ti'iiiires 
All lands are either held atlodial/i/, tli.it is, independently of any superior; or (hty are lu'ld 
by feudal tenures, by wliicli all l.mils are eonsideied theoretically as belonging to the 
crown. The different descrijitioiis of these aie teimcil feu-holding, blaiich-liolding, 
Imrgage, ami moilmain. There <ire also some local tenures, as th.it of Udal, Locli- 
maben, Ac. 

3402. I'en-Ioldins,. The most ancient feudal tenure in .Scotland was hy military 
service; for all vassals wen* at first obliged, by the n,i(urc of their grant, to serve the 
superior in war, in such manner, and as often, as his occasions c.dled foi it. This species 
of holding, which was known under the name of irard-holding, is now abulislied (by 
20 Geo. 3. c. .50.), and rw]iiircs no IVirther cx))lanation. 

3403. JUaneli-liolding. VVlicic tlie vassal, in place of feu-duties and jiersonal services 
as above described, only pays a small duty to the superior, in full of all jlemanils, and 
merely .is an acknowledgment of his right, vvhethei in money, as a jJeimy Scotch, or in 
some other article, as a pair of gilt spurs, a pound of wax, Ac., It is called blanch-holdiiig. 
This tenure deviates, more than any other, from the oiigiiud n.itnre of feus; but next 
to feu, it has now become tlie most general species of iiuldirig. The paymeiiU: are entirely 
illusory, being never demanded. 

3104. J/i(igagc-ZioWiag is a tenure by w hieh roy.d burghs hold of the sovereign the 
bouses and lauds that lie within the limits describetl in their several eh.arters of erection. 
The proprietor of the burgage lands is liable to p.ay the municip.il taxes; but all tlic 
political rights are vesteci hi the magistr.icy, or (own-council of the burgh. It is very 
limited in its extent. 

3405. Mortmain is described by Erskine as the tenure by which any feudal subji'Cts 
are held, which have been granted in donation to clmrcbes, monasteries, or other cor¬ 
porations, for religious, charitable, or public uses. 8>-h;tly s|)eaking, the only lands now 
lield in moitmain, lU'e a few bursaries belonging to the universities, the tenure liaving 
been declared supcrslitioiis, and the otlier lands hold hy it given to tlie crown. Lands 
now destined for charitable purjioses are vested in tiustees, and held hy feu or blanch. 

Stri. III. The Kinds and Tenures of I.anded Properly in Ireland. 

D'KMJ. The kinds if landed property in Ireland are limited to freehold .and ]ea.sehoId ; 
there are no manorial riglits ajiart from the soil as in England, nor feudal rights or lintd- 
mgs as in Scotlanil. 

■,t 107. The tenute (f lands in Ireland is very simple. It is in general dejived from 
grants iii.ule bj the (lown on the p.iyment of a ccitaiii ipiit-ieiit received by the excise 
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collector of the district. This is the fundamental tenure, and the only other is leases 
granted by sucli proprietors; some of tliese leases are for ever, or on lives renewable 
for ever on payment of a certain fine for (he insertion of a new life when one drops, 
or for leases of 99!) years, and almost every variety of term with and without lives 
between that and twenty-one years. There are no feudal tenures in lieland; the only 
abstract right being that of tidies and parochiiil or other taxes. (Sec Waktjiclirs 
Account of Ireland.) 


Chav. II. 

Valuation of Landed Property. 

S-KM. When lands are valued with a view to sale or purchase, the tenure is die first sub¬ 
ject of attention. The nature of tlie tenure often occasions some difficulty in ascertaining 
its value ; but by ascertaining (he value of the fee-siinjile, or freehold tenure, the value 
of inferior holdings may lie found by known rules of calculation, the ptincipul of which 
we have already noticed. ) 

3109. The fee-simple I'aliie of lands is liable to lluctii.ation from general causes; and is 
likewise affected, and in much higher degri*e, by local ciicuinstances. Lands of the 
selfsame (piality are of fivefold value, in one situation, comparatively with what they arc 
worth in another! not meridy, though piinci])ally, on account of the rental value, or 
the Current pi ice they will let for, to tenants, in different situations; but tlirough other 
less j)erin:inenl c.anses ; — as (he tpiantily of land at market, and the number and value 
purcli! di' ell as tin n])( uy spi vhicli lils 

with ies))ect to the po>session of landed jiroperty, at the period of sale; —circumstances 
(hilt are woithy of attention, from a pnrchasei whose views arc not coiifnicd to any 
jiarticular spot. 

;>no. The usual method of coJiiiiie; al the fee-si mjile value of land is to jiscertain its fair 
rental value, or jjrice by the ye.ir, and to multiply this by the number of years' pur- 
iluise which the existing demand for laml will bear, in the given situation, at the 
time of sale. 

The number of pears' purchase, or the rjitio between (he rent and the sale 
value of kinds, v.iries grcJitly, as fiom twenty to forty, twenty-five to thirty being the 
more ordin.iry numbers. Thus, a parcel of land, whose fair rental value is one hundred 
jiounds, is, in coininoii cases, vvortli from two thousand five hundred to three thousand 
pounds. ' 

3112, Put the real rental value, which is the only firm groundwork to proceed upon, 
whether in the purchase or the management of landed piojierty, cannot easily be ob¬ 
tained. Siieakmg gener.-illy of the lands of EnglSind, it is what very few nien arc able 
to set down. It is true, th;it, in every district, and idmost every township, there are men 
who tolerably well know the rate at which the lands of their respective neighbourhoods 
are usu.dly ]e4. But interchange them, reciprocally, into e.ich other’s districts, and their 
errors vvoulil be egregious, for reasons already suggested. Nor c.an a mere provincialist, 
especially in a district which is iinenligliteiied by modern improvements, be awaic of 
the value, even of his own fann, under the best course of management of which it may 
be capable : nor can he .see, thioiigh the double veil of ignorance and prejudice, the 
more permanent improvements th.at in.'iy be made upon it, so evidently as one who has 
a more general knowledge of rural .subjects, and is in the habit of detecting and pro¬ 
secuting such iniinovements. Yet it very materially concerns an intending purchaser, in 
these improving times, to know, before he make his last offer for an estate, whether it is 
or is not c.apiible of being improved beyonil its existing value ; and what, if any, is tJie 
prob.'ible amount of improvement ; for he is else li.ible to lose a valuable purchase, 
through his being out-bidden by a belter-informed candidate. These facts being evident, 
it follows, that before an olfer be made, especially for a large purchase, it is no more 
than common prudence, in a man who is not himself a judge, to call in twofold assistance; 
a provincial valuer, to estimate its fair market price to the tenants of the neighbourhood 
in which it lies ; and a man of more general knowledge, to check his valuation, and to 
estimate the imiirovenients of which the lands are evidently cajiable. 

3‘I13. The leading particulars xvlnch affect the value (f an estate, and which require to 
be considered in its cstim.ition, are quantity, quality, situation, state, outgoings, and ali- 
stract rights. 

34H. The quanliti/ of the land is the groundwork of the estimate ; though it has little 
weight in the scale of valuation. The fee-simple value of an acre of land may be less 
than twenty shillings, or it may be more than a hundred pounds. Nevertheless, it is 
on the quantity the rental value is calcuhUed; and it is usual for the seller to exhibit a 
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“ particular " of the estate on sale; showing, or which ought to show, not only the 
aggregate quantity, but the number of acres that each piece or parcel contains; and 
ought, most particularly, to specify the distinct quantities of the lands of dilfercnt quali¬ 
ties, in order that tlicir several rental values may, with greater accuracy and case, be 
ascertained. 

.3415. The intrinsic qualiti/ ff the Innd is another essential basis of c.alculation. But 
even this, in a general view of the value of lands thioughout the kingdom, is often of 
secondary consideration; for, in many cases, their values arc given by situation, rather 
than by soil and substrata. In some cases, as has been already said, the value of the 
situation may be fivefold that of the intrinsic value of the land. This excessive influence 
of situation, however, is limited in its cifects, and is chiefly confliied to the environs of 
towns, and other extraordinary markets fur produce ; a great majority of the lands of 
England owe their values less to situation than to intrinsic quality ; and to come at this, 
with sufheient accuracy, is the most requisite, and, at the same time, the must diflicult 
part of valuation, as it depends almost wholly on extemporary judgment, exercised on 
tlie frequently few data which rise to the eye in passing over the field of estimation. It 
is almost needless, therefore, to observe, th;it, to acquire the degree of judgment necessary 
to this critical task, it is requisite to know the productiveness of lands of different appetu"- 
ances: a species of knowledge which scarcely anything but mu'’'re practice, in the 
cultivation of lauds of different qualities, can sufficiently teach ; though long habit may 
do much, in ordinary cases, towards hitting off the value of lands, without aii extensive 
knowledge of the jiracticc of agriculture. There ai’e, however, cases in wluch w c find 
both of these qualifications insufficient to give an accuracy of judgment, even among 
provincial valuers; and a man who ventures to step forward as a universal valuist, 
should either have an cxtraonlinary talent fur his line of profession, or should, after 
a suitable initiation, have had great experience in rural concerns in various parts of the 
kingdom. 

34IC. On situation, the value of lands, aggregately considered, depends less, than on 
intrinsic quality; though, without doubt, situation has great influence. Thus, land 
whose intrinsic quality renders it, in an ordinary situation, worth twenty shillings an 
acre, would not, in some districts, be worth more than fifteen shillings; while in others 
it would bear to be estimated at twenty-five shillings, or a higher rent, to a fanner on a 
large scale, and away from the immediate envirotis of a town, or any populous district 
of manufacture ; for reasons that will appear in examining the different particulars of 
situation. 

3'tl7. In the temperature of situation, whetlior it is given by olevatinii, aspect, or exposure, we find a 
powerful influence, which is capable of altering exceedingly the value ot lauds The same soil and sub¬ 
soil, which we no! uiilrequently see on exposed raoiinrains, and Ibinguig to tlie north, and which in tlmt 
situation arc not ivortli mure than five shillings an acre, would, li situateilin a sheltered vale district, and 
lying well to the sun, he worth twenty .shillings, ora greater rent. Kveii on climate, something consider, 
able depends. In the south of England, harvest is generally a month earlier than in the northern pro¬ 
vinces ; though It IS not regulated exactly by the climate or latitude of places, a circumstance that requires 
to be attend^ to hy those who estimate the value of estates , for an early harvest is not only advan¬ 
tageous in Itself, hut it gives time to till the ground, or to take an autumnal crop, which are advantages 
that a late harvest will not so well admit of. And another kind of temperature of situation has still more 
influence on the value of lands; namely, the moistness of the atmospfiere. A moist situation not only 
gives an uncertain and often a late harvest, but renders it dilficult and hazardous, as too ircqucntly ex¬ 
perienced on the western coasts of tins island. 

3+18. Even m Me we find exercise for the judgment. lainds lying with too steep or too flat 

surfaces, csjiccially retentive arable lands, arc of loss value than those which are gently shelving, so as to 
give a sufficient currcritto surface water, without their being diflicult to cultivate. Steeii-lyiiig lands arc 
not only troublesome and expensive, under the operations of tillage, hut In carrying on manures and 
getting off the produce. Lands lying with an easy descent, or on a gently billowy suriacu, may be worth 
more oy many pounds an acre, purenase money, than others of the same intrinsic quality, lunging on 
a steep. 

341!). A supply qf water for domestic purposes, for the uses of live stock, and for the purpose of 
irrigation, is another consideration of some weight in valuing an estate. There arc situations In which a 
copious stream of calcareous water would ciihmicc the fec-siinplc value of a large estate some thousand 
pounds. 

3420. A svffiacnt supply of manure, whether dung, lime, marl, or other melioration, at a moderate price, 
and within a moderate distance of land rarriage, materially adds to the intrinsic value of lands. 

3421. The established praeltce of the country in whieli an cstite lies, is capable of enhancing or depressing 
the value ot it exceedingly. Even the single point of practice of ploughing light and loamy lands with two 
oxen, or two active horses, instead of four heavy ones, is capable of making a ditTereiice on good land, 
whicn is kept alternately in herbage and corn crops, of five to ten hillings an acre a year; or ten pounds 
an acre puichase money. 

3422. The priee of labour is aneihcr regulator of the marketable price of land in a given district. It is 
always right, however, to compare this with the habits of exertion and industry which prevail among Arm 
workmen, before the net amount of labour can be safely set down. 

8423. jTieprirf qf/ii«W,oTexpcnBcofhou8ekecpingf>rcvalent among farmers, has its share of influence 
on the value of lands In the more recluse parts of the north of England, farmers and their servants are 
fed, clothed, and accommodated, at nearly half the expense of those of a similar degree in many parts of 
the more central and southern provinces. It is not here intended to intimate how husbandmen, their 
servants, and labourers, ought to live. As they are the most valuable members of the community, they 
are well entitled to such eiijoyments as are compatible with care and labour. All that is meant, in stating 
this fact, is to convoy a hint to the purchasers of estates. For, in a country where hrugaiity prevails, lands 
of a given quality will ever bear a higher rent than they will where a more profuse style ot living has 
gained a footing Rent is tiighcr, in proportion to the gross produce, on the small farms in Ireland, and 
the west of Scotland, than in other parts of the united kingdom ; and yet the landlord is seldom a gainer. 
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as such rents arc not so regularly paid, and the tenant, having no reserve of ca|>ital, is in bad seasons often 
unable to nay any rent at all. 

3*24. The siHTit of improvement, or the prejudice against it, which prevails in a district of sale, is a eir- 
cumstaocc or some value to a purchaser: for if the former is in a progressive state, especially if it is still 
in the earlier stages of its progress, a rapid increase of rent may, with a degree of certainty, be cxpccteil; 
whereas, under tnc leaden influence ot the latter, half a century may pass away, before the golden chanot 
of improvement can be profitably put in motion. 

3425. In markets, more than in any other circuintances, we are to look for the existing value of lands, 
'i'licir influence is not confined to towns and populous places of manufacture : for in jiorts, and on quays, 
whether of inlets, estuaries, ri\ ers, or canals, nirirkcts are met half way; even by good roads, their distance 
irom the farm.yard may be said to be shortened. 

342(i. In Ihh detail of the particulars of situation, with respect to the value of landed 
property, we perceive the attentions requisite to be cinp^oycd by a valuer who is called 
upon to act in a country that is new to him. A provincialist, or even a professional 
valuer, who acts in a district, the existing value of whoso lands he is sufllciently ac¬ 
quainted with, determines, at sight and according to the best of his judgment, on their 
respective values: for he knows, or ought to know, their current pricesj what such 
and such lands let for in tMht neighbourhood; what he and hi.s neighbours give, or 
would give, for lands of the same quality and state, without adverting to the particular 
circumstances of situation (they being given, in the established current prices which 
have arisen out of these circumstances); resting his judgment solely on the intrinsic 
quality and existing state of each Held or jiarccl as it passes under his eye. But let 
his skill be what it may, in a country in which lie has acipiircd a habit of valuing 
lands, he will, in a dist:int district, tlie current market prices of whose lands may 
bo ten, twenty, or fifty per cent, above or below those w’hich he has been accustomed 
to jint upon lands of the same intrinsic qualities and existing states, find himself at a 
loss, until ho has learnt the cm rent prices of the country, or has well weighed the cir¬ 
cumstances of situation; to wliich, in every case, ho must necessarily attend, before ho 
can determine their value under an imjiroved practice, or venture to lay dow'ii general 
rules for tlieir improvement. 

3427. The en'-tinj’ stale of lands, or the manner in which they lie, at the time of sale, 
is the next class of circumstances which inlluences their marketable value. 

3t2H Then state with respect to enclosure is a matter of groat eonsiilemtion Open lands, though wholly 
appiopriated, and lying well together, .ire of murli le.ss value, exiept tor a sheep walk nr a r.ihhit warren, 
than the same l.iiid wouldlie in a slate ot .iiit.vble onelosuie It they are disjointed and intermixed in a slate 
ol common field, or eommon meadow, tlioir v.aliic m.iy he reduced one third Iftherommoii fields or 
meadows are what is teimed Lammas lanti, iunl become common as somi as the crops aie off, the depression 
of value may be si-t dimii at one hall ol what they would be worth, in well leiiccxl enclosures, and uncii. 
eumliered with that ancient custom Again, the differenee m v.ilue between lands which he in a detached 
state, , 111(1 those ol the same qii.ihty that lie m a compact form, is eoiisider.iblc The disadvantages of a 
scattered e.state are similar to those of a scattered tann. Lven the single |ionit of a want of ronvcnieiit 
access to detached fields and )>.ircels is, on a farm, a serious evil. And it is on the valqc of farms that the 
value of an estate is to he calculated 

3*2f> The stale <{f the roails, whether public or private, within an estate, and from it to the neighbouring 
markets, oi pkaces of delivery of produce, is an object of considcralinii to a pun baser. 

.3 til) The state of the icatnconrsci, or shores and ditriies, within and below an estate, requiies to be ex. 
aimned into, as the expense ot improvement or reparation will he moie or les,s, according to their existing 
state at the time of jnirchiise, or, perh.ips, by reason of natural causes, or through the ohstiiiacy of a 
neighhour, and the delectiveness of the present laws of the country in this respect, the reipnsitc improve, 
ment cannot be eirectcd .it any expense. 

.‘JIjI The slate if diamajie of lands that lie out of the way of floods or collected water requires to Ixi 
taken into consider.itioii, for although the art of draining is now pretty well understood, it cannot be 
prartiscil, on a large scale, without much cost 

.‘54,i2 The stale of the lauds, as to tillage and mnniite, is entitled to more regard than is generally (laid 
to it. III valuing tnem. But even to a pun baser, anil still more to a tenant fur a term, their state, in 
these respects, dcm.vmts a share of .alteiitiuii I.ainds that are in a high state ot tillage and condition, 
so .IS to he able to throw out a siiceessiuii of full crops, m.iy he worth five [hiuiuIs ol purchase money 
an acre more than those ol the same properties, which are exiiausted by repeated crops, and lie in n 
useless state of foulness, from which they cannot be raised, but at a great expense of manure and 
till.age 

3435 The state, ns to grass or at able, is better understood, and generally more attended to. Lands 
111 a state of protitalile herbage, and which have l.nn long so, are not only valu<ible, as bearing a 
high rentwhilc they remain in lh.it state; but after the herbage has heguii to decline, will seldom fail 
to throw out a valuable siieecssiuii of corn rrons Hence, the length of time which lands, under 
valuation, h.avc lain in a state ol herbage, especially if they have been kept in pasturage, is a matter ot 
enquiry and estimation. 

34J4. Lastly, the state of farm buildings and fences is a thing ot serious consideration. Buildings, 
yards, and enclosures, that arc mm h let down, and gone to decay for want ot timely reparation, incur a 
very great ex|ietise to raise them again to tlicir proper state. And, when great accuracy of valuation 
is called for, as when the purrhasc v.iUic of an estate is left to reference, and when the tenants are not 
Ixiund, or if lamnd are not able, to put them in the required st.ate, it becomes requisite to estimate the 
expense which each larm, in that predicament, will require to put it in sulHeient repair, so as to 
bring the whole into a suitable state of occupation. And the same principle of valuation holds good in 
ordinary puichascs. 

3435, Deductions, encumbrances, and outgoings, are leases, titlies, taxes, fixed payments, 
repairs, and risks. 

3436. Leases, In considering the patiirc of lca.sehoId tenures, it appears that, by a 
long lease, the fee-simple value of an estate may be, in eilcct, annihilated. Even a lease 
for lives, with a mere conventional rent, may reduce it to nearly one third of its fee- 
simple value; and every other kind of lease, if tlic rent payable be not equal to the 
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fair rental value at tlie time of sale, is an encumbrance, even to a purchaser who has no 
other object in ^iow than that of securing his property on land, and receiving interest, 
in rent, for the money laid out. If personal convenience be immediately wanted, or im¬ 
provements required to be made, a lease, though tlie tenant pay a full rent, becomes an 
obstacle to the purchase. 

3437. TUhrx. If in valuing lands they are considered as tithe free, the tithe, or modus, 
if any, requires to be deducted as an encumbrance j and seeing the great variation in file 
values of tithes and moduses, according to customs and plans of occupation, it is the 
plainest w’ay of proceetling, to value all lands as free of tithe, and aftenvard t% make 
an allowance for whatever they may be estimated to be worth : an nllow.ance which, in 
some cases, as on corn-1,and estates, fonns a considerable portion of the fee-simple v.aliie 
of the lands; while on grass-land estates, especially such as are pastured by cattle, this 
encunibrance, so galling to the corn grower, is in great part avoided. 

3433. Taxes. Although it may be called the custom of England for proprietors to 
pay the land tax, and the occupier all other taxes, yet thi^ is not the .universal practice. 
Nor is it, in valuing an estate on sale, and to be lei at will, a matter to be enipiiied 
into. The annual amount of the payable taxes and other outgoings is the fact to he 
ascertained, for whosoever discharges tliem, they come as a biirtlien upon the gross 
value of the lands, out of wliich tliey are payable ; for if a tenant pays tlicm, his rent is, 
or ought to be, estimated and fixed accortlingly. If, however, an estate on sale is 
alreaily let under lease for a term to come, it is higldy requisite to ascirt.-h) what paits 
of the annual outgoings and rep.airs are disch.arged by the tcii.ints, and wli.ic ♦^he pro¬ 
prietor will be li.ible to, during the term to run. 'Die land tax, where it still exists, is 
extremely uneert.uii as tt> its value, .uid tlie poor t.ax is equally vm-iable in diflerenl 
situations. The chiircli, higlnvay, .lud county rates are, taking llicin on .a (i.ir of years, 
less liable to local uncertainty, and are consequently less entitled to eiiquiiy ftoui a 
valuist. 

.3131). Fixed pailmcnls, or rent charges, as cliief rents, quit rents, annnities, en¬ 
dowments, schoolmasters’ salaries, charitable don.itioiis, Ac. *o wliicli an est.ate is liable ; 
aLo ^ 

3440. Itepairs of public works, buildings, roads, Ac. incumbent on the cst.-ite on sale, 
are subjects of enquiry and estimation ; as well as the ordinary rep.iirs above noticed. 
And, moreover, 

3441. The hazard, or risk, which naturally or fortuitously .'iltcnds tlie lands undei 
valuation, as tliat of their being liable to be Inundated in summer, or to he torn away 
by floods at any season, is entitled to mature consideration : for, although these evils 
may generally be icmedied by river breaks and cnibaiikments, the erecting of these is 
mostly attenduilvvith great expense ; and the estimated value of this becomes, of course, 
a fair deduction. 

3442. xlppurtcnnnt to an expensive estate, there are generally other valuable considcrulivtu, 
besides tlie purchase v.ilue of the lands. These are, 

.3413. Minerals and fossils, whether metals, fuels, caleareositics, or grosser eartlis. 

3444. iralers, whether they are valuable for fisheries, decoys, mills, domestic purposes, 
or the IiTigatiou of lands. 

3445. Timber, of woods and hedgerows. 

3446. Buildings that are not let with the farms, but which bear rent, independent of 
the lands ; yet vvbieh, when scattered over an estate, m.iy well be considered as belonging 
to landed property. 

3447. The estimated value of evident improvements. 

3448. The abstract rights whicli arise out of appropriated lands, or their appurte¬ 
nances •, os 

314&. The right of commonage, which is ftciicrally of some v.iluo even when commons lie open, and m.vy 
be of more when they shall l.e encloscil j [irovided the ro.st of enclosure do not turn out to be more than 
ttc extra value of the apprcpn.vtcd lands, above that of the common right in their open state. 

• WW. The right (f srignim Uy to fee-farm rents, or other chief rents, payable to the possessor of the 
lands on tale, out of the lands of other proprietors, 'l'he.se rents, tinnigli small, .are of certain value in 
themselvesi and the idea of superiority which they convey to some men’s minds may be wortli more 
than the pecuniary value; which, indeed, where tlie si.mg are very small (.is is olten the case), is much 
loweriid by the expense of collecting them: besides the troubl. vexation, jinv.tte quarrels, and lawsuits 
they arc liable to excite, when, througli neglect, they .arc hall foigottcn, and tlie vassal is willing to catch 
at the rirciimstancc, to try to get rid of the tearing and humiliating cncuiiitirance 'Iliis, linwcver, may 
serve to account (or their having been handed down wirh reverential care, through a succession of ages; 
until, in many instances, even their origin, and much more the circumstances atteniliiig it, are ditiicull or 
impossible to trace But, surely, a man of a liber.al turn of mind, who has no interest in legal contests, 
and who prefers solid gold to a trinket, would not liesitate to collect the.se scattered wrecks of property, 
and to convert them to a more civilised, rational, and profltHliIe purpose. On the other liand, any man of 
an independent sinrit would pay mure than a fair price—would pay liberally — to he cxoiicrated from so 
basea burthen. It, however, avassal’s chains sit easy upon liim, iethim wear them. Whatishere meant 
to be intimated is, that he ought to have, in liberality, if not in l..w, a fair opportunity of throwing 
them off, .... , . . . 

3451. The rights of fn/dalitj/, or manorial rights, are at present, if not in their origin, very difterent 
from those last mentioned. In the day of their establishment, they appc.ir to have been foundeil in wisdom 
and a degree of politic.al necessity ; and, by the correcting hand ol time, they arrived at a high degree of 
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perroctioii. The Minple and easy inrole of traiisferrinp property, which the feudal system csta- 
lilishcd, was well adapted to tlio illiterate age in which it had its rise Kveii iii these lettered days, and 
.onong the ruins of feudal rights, the ropy of a court-roll is considered as theclearest title a man c.ni have 
to his possession I what a hint is this to modern legislators I The value of feudal rights is to be estimated 
by the quit rents, fines, heriots, escheats, and nmerrianicnts, which long custom and a train of circura. 
stances have attached to the given court, and besides what relates to the appropriated lends of the manor, 
the lonl has a profit arising troin the commonable lands (if any lie within it), as lord ot the soil, which 
cannot be broken without his |>ermission lienee the fossils and minerals, which it covers, liclong to him; 
as well as the timber winch grows upon the waste, and the waters that are annexed to it. lie is moreover, 
111 ordinary cases, lord of the game which inhabits or strays upon this manor. This, however, being a 
right ot pleasure, rather than ot profit, has no hxed standard ot estimation 

The right of tithe, when attached to an estate, is the most desirable of abstract 
rights arising out of landed property; for, as far as the riglit extends (whether to a 
lay rectory, or a vicarial iniproprietorship), the lands wliicii it covers become, in eflfbet, 
tithe free; as every judicious proprietor incorporates the ren's of the tithe witli those of 
the lauds out of which it is payable, thus (il’ the riglit, as it generally is, he rectorial) 
freeing them wholly fiom tlie encumbrance of tithes, as a tax on iinprovements, and 
ns an obstacle to the growth of corn. 'I'he value of tithes, as has been intimated, is so 
v.irious, that nothing hut local hifoniialion can enable a valuist to estimate them with 
sufficient truth. 

.‘34.'3.‘5. The right of adoowson, or tlic privilege of appointing a pastor to propagate 
religion and iflorality upon an estate, jiropcrly enough belongs to its possessor; as no 
other individual is so intimately concerned in tlie moral conduct of its inhabitants. 

The right of representation or election, or the appoiiilineiit (in whole or in part) 
of a legislator to assist in promoting good order in tlie nation at large, C(][ually belongs 
to the owner of territorial surface. 


Chac. III. 

Purchase or Transfer of jAtndeil Pro^Krlij. 

o\55. Til bargaining for an estate there an* two methods in use ; the one by public bid¬ 
dings, and the other by private treaty. 1 n eitlicr a eei tain d<-grce of caution is requisite; 
and in both an accurate valuation is the best safeguard. 

.'345b'. ^fiiiong the preliminaries if purchase hij prieale contract, iJie particulars which 
may he required (o be furnished by a seller are first to be cnunier.ateil. These are; the 
(|iiantities of ihe several |)ieces of the lands on sale, together with the maps, or rough 
drafts, of the same tlie tenure under whicli they are holden ; some assurance as to the 
title of the seller, and his right of alienation: the tenancy under which the several farms 
are let; and, if on lives, the ages of the nominees ; if for a term of yftirs, the number 
nnexpired ; if at will, the notices (if any) whicli the tenants have hail. 

.‘3 J57.'.<^// abs/rart if the covenants wider which they are let; parlicnlarly of those 
which relate to taxes and repairs, to the expenditure of produce, to the ploughing of grass 
lands, &c. 

;3158. The. rristing rents and proJUs receivable; whether for tenanted lands, appurte¬ 
nances, or abstract rights ; with the estimated value of the demesne, and the woodlands 
in li.md; tofiether with the estimated value of the timber growing upon the estate on 
sale, as well as of tlte minerals and fossils which it may cont.iiu: the outgoings to which 
the estate is liable: the proposed time of the delivery of possession ; the price, and the 
mode of payment expected. 

84.59. The parliculars of instruction to be given to a survei/or, or other valuer, of an 
I'st.ite to be purchased, m:iy next be p.irticuhirised ; it will be right, however, to premise, 
(Jiat innch, in this respect, depends on the probability of purchasing, and on the time 
allowed for making the estimate. 

3 KiO. In rases of sale hij jmhlic auction, where there can be no certainty as to purchase, 
and where the time for vahinlion is limited, a rough estimate of each farm, and a general 
idea of the value of the timber and other appurtenances, may be all that can be prudently 
ascertained, 

:340']. But, in a sale bp private contract, where the refusal of an estate is granted, and 
time allowed for deliberate survey, a more iiiinutc investigation may be proper, especially 
when there is every reason to believe th.at a bargain will take place. For the same report 
will not only serve as a guide to the purchase, but wall Iiccoiiie a valuable foundation on 
wliieli to ground the future manugoment of the estate. For these, and other reasons, a 
purcha.se by private contract is most to be desired, by a gentleman who is not in the 
habit of personally attending public sales, and is unacquainted with die business of 
auction rooms. 

3462. The particulars to he required from a surveyor, or surveyors, ai‘e principally 
these: the rental value of each field or parcel of land, with the state in which it lies, as 
to arable, meadow, pasture, or woodland; the value of the timber and other appur- 
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tcnances; I ho characteristic, and the state of management, of each farm or tenement, 
with the eligibility of its occupier, together with tlic state ot repair of buildings, gates, 
feftccs, watercourses, and roads; the amount of the encumbrances and outgoings; and, 
lastly, tltc probable value of the improvements of which the estate may appear to be 
capable, whether by ordinary or extraordinary means. 

346.8. The subjects of treahj after these particulars of information are procured arc few. 
nie two statements having been duly compared, so that no misunderstanding can take 
place between the parties, the price, with the times and mode of payment, are the prin¬ 
cipal matters of agreement. A clear understanding respecting the custody of title deeds, 
and the expenses of conveyance, require, however, to be enumerated among the preli¬ 
minaries of purchase. 

3464. The business if negotiation is best carried on by letters, which become vouchers 
of facts. Whatever is done by interview requires to be reduced to writing, and to be 
read by, or to, tlie parties, before they separate, that no possibility of misconception may 
arise; and, added to these precautions, it is jtroper, in large purchases, and wdien 
abstracts of intricate title deeds tire to be made out and examined, that a legal contract, 
or memorandum of agreement, should be entered into, for the mutual satisfaction and 
surety of the parties. 

.3465. This contract, and the deed of conveyance (namelw, the instrument which is 
legally to transfer the property ft om the seller to the purchaser), maybe said to conclude 
and ratify the business of purchase ; and in this part of it legal assistance Is essentially 
necessary, to examine existing deeds, and see that tlic seller has a legal rig!.*- and clear 
title to the land, and a legal pow-er to tlispose of it, as well as to draw up or examine 
the fresh deed of conveyance, and see that it is sufficient to transfer the property, legally 
and adequately, to the purchaser. 

.3466. The preservation (f titles may be adverted to before dismissing this subject. In 
Scotland, deeds of conveyance and other deeds .are registered in one magnificent build¬ 
ing, whose internal economy is .as atlmirably adapted to its design, as its outward form is 
beautiful: and, in England, there arc two counties (Yorkshire and Middlesex) which 
arc termed register counties; in wiiich abstracts of deeds are preserved, and so arranged 
as to be reailily referred to. Hence, in c.ases where the original deeds arc destroyed 
or lost, these registered abstracts are sufficient evidences of their having existed, and 
capable of securing tlie titles of estates to their rightful owners; and are moreover 
valuable, in preventing fraudulent practices, particularly respecting mortgages. Never¬ 
theless, the other counties of England remain, from reign to reign, destitute of these 
advantages. 


BOOK II. 

OF THE LAVING OUT, OR GENERAL ARRANGEMENT, OF LANOEn ESTATES. 

.3467. The laying out of an extensive landed estate embraces a variety of subjects, and 
requires extensive information and enlarged views of political, agricidfural, and even of 
moral improvement. In new countries, such as Anieric.a, where .xn estate is laid out 
from a state of nature, this is more particularly the case; but the observation will also 
apply to many parts of the British Isles, where estates, long since appropriated, require 
re-arrangement and improvement. 

,3468. Among the different objects of attention in laying out or re-arranging a landed 
estate, one of the first is its consolidation, or the rounding off or simplifying the outline 
so that the whole ma;, be liroiight into a compact form. This envie de s'arrondir seems 
to have existed, and the proximity and intermixture of property to have been felt as an 
evil by landed proprietors, in all ages. Ahab desired the field of Naboth, because it 
was near to his house; and Marvel, the attorney {Massinger's New fray to pay Old 
Debts, ^c.) advised his client to “ hedge in the manor of Master Frugal,” because 
says he, “ his land, lying in the midst of yours, is a foul blemish,” 

3469. In consolidalms property in Britain, an equally desirable object is the appro- 
.Ufiation of commonable lands; which, in England, can only be cffcctc*d under the autho¬ 
rity bfS& special act of the legislature, but is aecomplished with less difficulty in Scot¬ 
land, amT^® rarely necessary in Ireland. It is believed, indeed, that there ore now no 
commons i^ Scotland, unless, perhaps, one or two belonging to the crown or the church, 
which caim ot be divided by the general law, but must be done cither by consent of 
parties or a sxpecial act of parliament. (C.) 

3470. The arrangement (f the interior of an estate naturally follows the determination 
of. ring-fence, and the complete possession of all that is widiin. Here the first thing 
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will probably be to determine tl»e demesne lauds, or site of the proprietor's residence, 
and the extent of territory ho means to attach to it and retain in his own occupation. 
Then follows the intersection of the estate with roads, and probably a canal; tJic choice 
or determination of the sites for towns, villages, manufactories, and mines, mineral 
quarries, or fisheries, if such exist naturally. Lastly, the grounds to be planted being 
determined on, the remaining part of the property will consist of the lands to be let out 
for cultivation by fiunners, or other tenants of the soil. In conformity with this view of 
the subject, we shall consider, in succession, the consolidating of estates, the appropriating 
of commonable lands, the choice of demesne, road-making, canal-making, the establisli- 
incnt of villages and manufactories, the working of mines and quarries, the establish¬ 
ment of fisheries, the fonpation of plantations, the planting of orchards, and the laying 
out of farms and farm-lands. 


Chap. I. 

Consolidating detached Property. 

3471. The advantages of a compact estate over one whose lands lie scattered and inter¬ 
mixed with other men’s properties are evident. The manageinonf, whether of detached 
farms <is jrarts of an estate, or scattered fields as parts of a farm, is conducted with 
inconveiiiency: beside the unpleasant altercations to wiiicli intermixed lands arc liable 
to give rise. The different methods of compressing landed property into the required 
state arc by exchange, by purchase, and by sale. 

3472. Where the lands of two proprietors lie intermixed with each other, an amicable 
exchange is the most eligible; and were it not for the childish piques and petty 
jealousies wliich so frequently take root between neighbouring proprietors (and are 
clierislicd perhaps by tlieir officious fiiends), huids of this description could not long 
exist; the evil, in almost any case, being easily removed. Each party having chosen 
one, or, in extensive concerns, two referees; and the two or four so chown, having 
named a third or liftli, tlic required commission is formed; and bonds of arbitration 
being signed, the commissioners proceed, as under an act of appropriation of common¬ 
able lands, to assign each jiroprietor his rightful share, in the most profitable situation 
which the given circumstances will permit. This mode of proceeding might be adopted 
by the most distant parties, or the most inveterate enemies; and, doubtlessly, with 
adv.aiitagc to the property and peace of mind of eacli. 

3473. Where an estate or a farm is disjointed by tlie intermediate land^of others, it is 
not only pleasurable to be possessed of them, but profitable to purchase them, even at a 
liigher price than they are intrinsically wojili ; consequently at much more than their 
value, as detached lands, to their proprietor. Yet such is often the waywardness and 
ill-judged policy of the holders of lands so situated, that they will rather continue to 
liold them witli disadvantage, tlian sell them at a fair price. An equitable way of deter¬ 
mining a matter of this sort is, to asccrfcun the value of the lands to the holder as 
detached lands, and likewise their value to the candidate as intermixed lands; and to 
let the mean between the two values he the selling price. By this method, botlt parties 
become actual and equal gainers. If the possessor of sucli lands should lie in wait for 
an exorbitant offer, the most efficient mode of proceeding is to offer a high number of 
years’ purchase on their fair rental value, indifferently considered, in the situation in 
which they lie, and to propose to settle such rental value by arbitration. This is a sort 
of offer which every honest man can readily understand ; and, if the holder has any 
character to lose in his neighbourhood, he cannot refuse it; if he has not, a calculation 
of the diff'erence between tlie rent he is receiving and tlie interest of the money offeretl, 
cpnseqiicntly of the annual loss which he is sustaining by not accepting the offer, will, 
sooner or later, bring him to a sense, if not of his duty as a member of society, at least 
of his own interest. 

3474. ft is, in general, right management to dispose of the detached parts of an estate, 
and to add to the main body. The whole is then more easily superintended, and ma¬ 
naged at less expense ; while small properties, if suitable steps be taken, and proper 
seasons of disposal caught, will generally fetch more than larger parcels, of equal rental 
value, timely and judiciously purchased. 

347.5. In selling, as in purchasing, estates, two methods present themselves. They may 
be sold by auction or by private contract. To raise a sum of money expeditiously, the 
former may be the most eligible, though attended with more expense and more notoriety 
than the latter, wliich, for the purpose under view, and when expedition is not neces¬ 
sary, will generally, if properly conducted, be found preferable. To conduct a sale of 
detached lands with judgment and reputation, the first step is to hnvc them deliberately 
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valued by at least two lUfii of chuacter and ability, and to divide them into porct'ls or 
lota, according to situation, and so as to render them of superior v.'iliic to adjacent pro* 
pijjetors. Then fix upon each parcel such value as it is fairly wortlj to the owner of the 
lands with whidi it is naturally united; and give liiin the refusal of it. Sucli i>arce]s as 
are not disposed of in this way, may either lie open to private contract, or be sold by 
public auction, the motive for selling being, in every case, openly declared. It is to be 
remarked, however, that for a siile by auction, a fresh arrangement of lots will be 
required, the principle of allotment being in this case the reverse of the fonner. At an 
auction, a certain degree of competition is requisite to raise the article on sale to its full 
value; and it is no more than common prudence in the seller to make up Ids lots in such 
a manner as will bring togctiicr the greatest number of competitors. 


Chat. II. 

Appropriating Commonable Lands. 

3476. Commonable lands, or sucli as lie intermixed, or .arc occupied in common by the 
inhaldtants according to certain laws and customs, may be considered in regard to their 
origin and kinds, and their appropriation or division. 

Sect. I. Origin and different Kinds of Commonable Lands. 

3477. A very few cenlvncs ago, nearly the whole of the lands (>f Britain lay in an open, 
and more or less in a commonable, state. (See FUzherbert on the Statute Fiienta Manom.) 
Each parish, or township (at least in the more central and northern ilistiicts), comprised 
dilTerent descriptions of lands ; having been subjected, during successive ages, to specified 
modes of occupancy, under ancient and strict regulations, which time had converted to 
law. These parochial arrangements, however, v;uicd somewhat in dillercnt districts; 
but, in the more central and greater i)art of the kingdom, not widely ; and the following 
statement may serve to convey a general idea of the whole of «liat may be termed com- 
mon-ficld townsliips, throughout England. — 

3478. Each parish, or township, was considered as one conunon farm / though the 
tenantry were numerous. (See also Blackslones Commentaries, iut. Tithing of Towmh.) 
Round the village in which the tenants resided lay a few small enclosures, or grass 
yards, for rearing calves, and as b.ilting and nursery grounds for other fami stock. 
This was the common farmstead, or homcstall, which was generally placed as near 
the centre of 'ho more ciilturable lands of the parish or township as water and shelter 
would permit. 

3479. Hound the homestall lay a suite of arable fields, including the deepest and 
soundest of the lower grounds, situated out of water’s way, for raising corn and 
pulse, as well .as to produce fodder and litter for cattle and horses in the winter 
season; and, in the lowest situation, as in the water-formed base of a rivered valley, or 
in swampy dips, shooting up among the arable lamls, lay an extent of meadow grounds, 
or ings, to ailbrd a supply of hay, for cows and working stock, in the winter and spring 
months. 

3480. On the outskirts of the arable lands, where the soil was adapted to the pasturage of 
cattle; f»r on the springy slope of hills less adapted to cultivation ; or in the fenny bases 
of valleys which were too wet, or gravelly lands throw'n up by water which W'cre too dry, 
to produce an annual supply of hay with suilicient ccrt.'iinty; one or more stinte<l pastures, 
or hams, were laid out for milking cows, working cattle, or other stock which required 
superior pasturage iti summer. 

3481. The hlerk’st, worst-soiled, and most distant lands if the township, were left in their 
native wild state, for timber and fuel, and for a common pasture, or suite of pastures, for 
the more ordinary stock of the township, w'hether horses, rearing cattle, sheep, or swine, 
without any other stint or restriction than what the arable and meadow lands indirectly 
gave; every joint tenant or occupier of the township having tlie nominal privilege of 
keeping as much live stock on these con)mon pastures, in summer, as the appropriated 
lands he occupied would maintain in winter. 

3482. The appropriated lands ofi each township w'cre laid out with equal good sense and , 
propriety. Tljat ea<'h occupier might have liis proportiomitc share of lands of difiibrent 
qualities, and lying in dillercnt situations, the arable lands, more particularly, w'orc divided 
into numerous ]>arceLs of sizes, doubtless, according to the size of the given township, and 
the number and rank of the occupiers. 

3483. The whole was sul^ected to the same plan of management, and conducted as 
-one common farm ; for which purpose the arable lantls were divided into compartment^ 
ot “ fields,” of nearly equal size, and generally three in number, to receive, in constant 
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rotadon, the triennial succession of fallow, wheat (or lyc), and spring crops (as barley, 
oats, beans', and peas]; thus adopting and promoting a system of husband^, which, 
howsoever improper it has become in tliese more enlightened days, was well adapted to the 
state of ignorance and vassalage of feudal times. When each parish or township had its 
sole proprietor, the occupiers being at once his tenants and his soldiers, or meaner vassals, 
the lands were, of cotirse, liable to be more or less deserted by their occupiers, and left to 
the feebleness of the young, the aged, and the weaker sex : but tlic whole townslijp 
being, in this manner, thrown into one system, the care and.nianagement of the live stock, 
at least, would be easier and better than they would have been under any other arrange¬ 
ment ; and, at all times, the manager of the estate was better enabled to detect bad hus¬ 
bandry, and enforce that*which was more profitable to tlie tenants and the estate, by hav¬ 
ing the whole spread under the eye at once, than he woidd h;u'c been had the lands been 
distributed in detached unenclosed farmlets, besides avoiding the expense of enclosure. 
Another advantage arose from this more sotial arrangement, in barbarous limes;—the 
tenants, by being concentrated in villages, were not only best situated to defend each 
other from predatory attacks, but were called out hy their lord, with greater readiness, 
in cases of emergency. Therefore, absurd as the common-lield system is, in almost 
every particular, at this day, it was admirably suited to the circuiustances of the times 
in wliich it originated; the plan having been conceived in wisdom, and executed with 
extraordinary accuracy, as appears in numberless instances, even at this distance of time. 

3-184. Uninhahiled tracts orforests. In diflerent parts of Rritain there were, and still 
are, extensive tracts of land, some of them of a valuable quality, lying nearly in a state 
of wild nature, which were never inh.abitcd unless hy freebooters and lioinchred savages. 
These uninhabited tracts are styled forests; and, heretofore, many or most of them have 
been attached to the crown; and some of them are still under royal patronage. 
Whether they were originally set out for royal pastime merely; or whether the timber 
which stood on tliem was of peculiar value ; or wdicther, at tlte time of laying out town¬ 
ships, those tracts were impenetrable woods inhabited hy wild be.T.fs, and, when these 
had been destroyed, or sufficiently overcome to render them ohjeets of diversion, were 
taken under the protection of the ciown; is not, perhaps, well ascertained. There were 
also tracts of that description in diflerent parts of Rngland, but whicli 'tppear, evidently, 
to liave been enclosed from a state of woodland or common pasture; tliuugh it is pos¬ 
sible they may have been nominally attached to neighbouring paiislies. Of this descrip¬ 
tion, principally, are the Wealds of Kent and Sussex, and many other old enclosed lands, 
in diflerent parts of the kingdom, whose fields or enclosures are of irrcguhu- shapes, and 
their fences crooked. I'liese woodland districts are, like the forest lands, divided into 
manors, wliich have not an intimate connection or correspondence with parishes or town¬ 
ships ; — a further evidence that they were in a wild stale wlien the feudal organisation 
took place. 

.3485. In the western extreme of the island, the common-field system has never, per¬ 
haps, been adopted} it has certainly never been prevalent, as m the more central parts of 
Kngland. There, a very different usage w'ouhl seem to h<xvc been I'arly est.iblislicd, and 
to have continued to the present time, wlicn lords of manors have the privilege of letting 
off the lands of common pastures to he broken up for corn, the tenant being restricted 
to two crops, after which the land is thrown open again to pasturage; and it is ,at least 
probable, that the lands of that country have been cleared from wood, and brought into 
a state of niltivation, through similar means. At present, they arc judiciously laid out, 
in farms of diflerent si/cs, with square straight-lined enclosures, and with detached farm¬ 
steads situated within their areas; the villages being generally small and mean—the mere 
residences of labourers. Circumstances Uiese are, which strongly evince that the com¬ 
mon-field system never took place in this part of the island, as it did in the inorecential 
parts of England. Ireland, also, has been enclosed (though not fenced) from time 
immemorial. 

3486. The feudal organisation, having lost its original basis, hfis itself been mouldering 
away, more particularly during the last centm-y. A great majority of tlic appropriated 
common-field lands and conimons have been partially or wholly enclosed; either by 
piecemeal, each proprietor enclosing his own slip,—a very inconvenient mode of enclosure; 
o*" ^ general consent, the whole of the proprietors agreeing to commit their lands to the 
care and judgment of arbiters, or commissioners, who, restoring the fields to their original 
entirety, reparcelled them out in a manner more convenient to the scvcriil proprietors, 
and laid each man’s portion, which had consisted of numberless narrow slips, in one or 
more well shaped grounds. 

3487. In England this requires to be effbeteri by a separate act of parliament for each enclosure. In 
these acts commissioners are named, or dircctcil to lie chosen by Ihc proprietors, who, acror.ling to certain 
instructions ig the act or law, and the general priiiciiilcs of equity, divnle the township among all who have 
an Interest in it. It appears by the statute books, that from the year 1774 to the year 1813, no fewer than 
two thousand six hundred and thirty.two acts of enclosure have been passed; the average in the first 
twenty years being thirty-seven, and ui the last twenty years ninety-four. 
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3488. In Scotland a general bill of enclosure was passed by the parliament in ldS5, and in consequence 
of )t the whole country has fur nearly a century past been in distinct possessions. In Ireland, as we have 
already remarked, no enclosure act became necessary, and the country is considered as sutfbring firom the 
long contbiued minute division of landed property. 

34891 As a contrast to the general ea^nra for enclosing, it may be useful to present the moderate, and 
in our opinion judicious, observations cn laich, to whom it appears very doubtful now far the indiscriminate 
enclosure of commons, arising out of the high nominal prices of grain, has been in every instance of ad¬ 
vantage to the nation. Many of them, he says, certainly, could never ray the expense of obtaining the act, 
of the oommissioners' fees, of the construction of the fences, and of bringing the land into cultivation. 
In this respect there has been a de.ad loss of capital to the country. It is conceived that it is not carrying 
this feeling too far, to regret the destruction of some of those beautiful and picturesque forests and chases 
which once surrounded Isindon, and to hope that this may go no further. It may even be permitted, 
perhaps, to include within this regret as a national loss, the ilestruction of Windsor forest, the most appro, 
priatc accompaniment of the noblct royal residence in Europe The preservation of some of these chases 
IS as essential to the poorer classes of the metropolis as to the rich. To the former they atthrd health 
exercise, and amusement •, in the latter they produce and cherish that love of the country, and of rura 
sports, so important in a constitutional |ioint of view They nourish that feeling fur, and knowledge of, 
tne beauties of nature (freed from the love of gam ns connected with the productions of the soil), which 
enlarge our imdcrstandings, and exalt every better seiitnneiit of the heart — encouraging the practice of the 
social virtues, and checking those more selHsh habits which the general distribution of great wealth is too apt 
to engender. There cannot be a doubt, that not only for these reasons would the abstaining from sonic of 
these enclosures have been beneflci.'il, but, in an eronomical point of view, it would have been most 
advantageous to the natim. In how many ways could nut the capital, thus lost, have been benelirially 
applied both fur tlic individual and the country! How much a richer m.-in would the land-owner 
have been. If he had saved much of this expense, and permitted a more liberal im|iortation of foreign 
corn! How much Ixitter would it have been for the country! In this, as in every other instance, it 
might be demonstrated, that that which would have been best for on-’, would have been so for all, 
and that the same system must always benefit eqii.illy the English landlord, tenant, merchant, manu. 
focturer, and artisan. (Marquess qf Sti{ffbrd’s Iiiipi ovcmenls, ^c.) 


Sect. II. General Principles of apj)ropriating and dividing Commonable Lands. 

3490. There are few lands in Britain unappropriated, except in England, and these 
may be classed as forest lands, and other extensive wastes, on which several manors, or 
adjacent townships, liave a right of common jiasturagc; commonable lands of distinct 
townships or manors, whose apjiropriated lands aie wliolly enclosed, and in a state of 
mixed cultivation j commonable lands of townships, whose arable fields, &c. are 
partially enclosed; and commonable lands of townships, whose arable fields remain 
wholly open. 

3491 The principles on which the appropriation <f those lands requires to he conducted 
arc thus laid down by Marshal. By an established jirinciple of the general law or con¬ 
stitution of the country, immemorial custom establishes right. Hence tlic original rights 
and regulations respecting the lauds under view are not now flic proper subjects of 
investigation; nor are the change.s that may liave taken place during a succession of 
centuries, from the origin of forests and townships to tlie latest time which is no longer 
within Tneinoij.y, objects of enquiry; but, solely, the acquired rights which exist in a given 
case at the time of appropriation, and which would continue to exist were it not to take 
place. The possessor of a cottage which has enjoyed, from time immemorial and without 
interruption, the liberty of jiasturage, though siicii cottage were originally an encroach¬ 
ment of a freebooter or an outlaw, has indisputably as legal a claim to a inoportioriate 
share of the comnioiiablc lands, .as the possessor of the demesne lands of the manor has, 
merely as such, although tliey may have descended from father to son from the time of 
their severalty; for it is evidently on tlic estimated values of the respective rights which 
exist, and whicli can be rightfully exercised in time to come, and on tlicse alone, that a 
just and equitable distribution can be clFccted. 

3492. But before the distribution of commonable lands .utiong the owners of common 
pasturage can take place, the more abstract riglits wliich belong to commons require to 
be estimated, and the just claims of their possessors to be satisfied. These are principally 
manorial rights, and the rights of tithes. 

3493. Manorial claims arc to be regulated by the particular advantages which the lord 
of a given manor enjoys, and which he will continue to enjoy while the commons rem.'un 
open and unappii priated; w'hetlier they arise from mines, quarries, water, timber, alien 
tenants, fuel, estover, pannage, or game. His claim as guardian of the soil that is pro¬ 
ductive of pasturage only is, in most cases, merely honorary; and it remains witli par¬ 
liament to fix the proportional share of the lands to be appropriated, which he sh.all he 
entitled to as an equivalent for such honorary r'tiiin. 

3494. But in the case of thriving timber standing on the property, the claim of tlie lord 
of the manor in riglit of the soil is more substantial; fur out of tliis he has in effect <a real 
yearly income, equal to the annually increasing value of the timber; — a species of advan¬ 
tage which, if the commons remain open and una])propriated, lie will of course continue 
to enjoy so long as the timber continues to increase in value. His claim, therefore, in 
tliis respect, depends on the quantity of timber and its state of growth, taken jointly. 
Young thriving timber not only affords an annual increase of value at present, but will 
continue its benefits for many years to come, if it be sulfercd to remain undisturbed on 
the soil; and its owner, doubtless, has a prospective claim on the soil which supports it 
during the estimated period of its future increase; whereas dotards and stunted trees. 
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which afford no increase of value, do not entitle their owner to any shai e of the soil they 
stand upon. All that the lord has a right to claim appears to be limited to the trees 
themselves or tlieir intrinsic value. ^ 

3495. The claims oftiihe otimers, aggregately considered, are more complex and'obscurc. 
In cases where the great and small tithes arc united, and in which the tithe of wool and 
lambs, and that of grain, roots, and herbage, belong to the same owner, it may seem to 
be reasonable that he shoidd have the option of receiving land of equal valuc'to the 
existing value of the tithes, or of taking the chance of their value, in the state of culti¬ 
vation. But seeing the evil tendency of corn tithes, and the impropriety of laying on so 
hannful a burthen, as they arc now become, upon lands 'hat have never borne it, there 
can be little risk in saying that it would be at least poUtic in parliament to prevent it. 
Bi'sidcs, it stands part of die statute law, that lands which have never been under tillage 
shall not pay tithes during the first seven years of their cultivation; during which time 
the incumbent’s income might, by leaving the tithe to take its course, be materially 
abridged, and his circumstances thereby be rendered distressful. On the whole, there¬ 
fore, it appears to be proper in this case, that the law to be enacted should instruct com¬ 
missioners to set out lands equal to the existing value of the tithes at the time of appro¬ 
priation j and where much corn land shall be appropriated, to set out a farther quantity 
equal to the estimated reversion of their extra value (if any arise in tlie estimate), seven 
years after the appropriation shall have taken place. 

3196. jigain, in rases in tehich the lithe nf lambs and wool, and the tithe of com, tj c. belong 
to separate owners, the line of rectitude and strict justice to all parties appc.-irs to be still 
more difficult to be drawn. The former is clearly entitled to land, or a money payment 
equal to his loss of tithe ; but the right of the latter is loss obvious. To cut him off 
entirely from any share of the lands, and likewise from any share of tithes to aiise from 
them after they sh.'ill have been appropriated, may seem unjust; he may be a lay rector, 
and may have lately ptnchased the tithes, or a clerical icctor who has recently bought the 
advowson, under the expectation of an enclosure. On the other lumd, it appears to be 
haid, that the projirietors of the parish should first give up land for the tithe of wool and 
lambs whkli will no longer exist, and then be liable to a com tithe on the same lands, 
after they shall have bestowed on them great exjiense in clearing and cultivation. In¬ 
deed, the injustice of such a measure is evident. A middle way, therefore, requires to 
be sought; and it will be difficult, perhaps, to find one which has more justice in it than 
that which is pioposcd for the first case. Thus, after the value of the lamb and wool 
tithe, &c. h;is been asceitainvd, and land set out as a satisfaction for it, estimate the value 
of the corn tithe, &c. seven years after the time of appropriation; and set out a further 
quantity for the reversion of the extra value (if any) of the latter over tlie former, and 
thus free the lands entiicly fiom this obstacle to their improvement. 

3497. If any other abstract claim on the lands to be appiopriated bo faiily made out, 
or .any alien right (.as that of a non-parishioner, or extra-inanori.vl occupier, who has 
acquired, by ancient grant or by prescription, the privilege of depasturing them) bo 
fully proved, its value requires to be accurately estimated, and land to be assigned in its 
stead. 

3493. The remainder of the unstinted commons of a given township or manor belong 
to the owiieis of its common-right lands and houses ; but in what proportion, it may be 
difficult to determine with inathematieal jirecision. Nevertheless, by adhering strictly to 
the general ])rineiple, on which alone an equitable appiopriation can be eondutted, —- 
namely, that of detcririining each man’s share by the benefit wliich be has a right to 
receive at the time of apinopiialion, and which he might coiitimic to leeeive weie it not 
to take pLoce, •— trntli and justice may be sufficiently approached. 

3499. One tf the first steps toward an equitable ilistribution of unstinted commons 
is to ascertain the common-right houses, and to distinguish them from those which have no 
right of commonage; and which, therefore, can have no claim to any share of the lands 
of the unstinted commons, fuither than in the right of the lauds they stand upon. By 
an ancient and pretty generally received, thongli somewhat vague, idea respecting the 
rights of commonage, the occupier of every common-right house has the privilege of 
depasturing as many cattle, sheep, or other live stock, on the common in summer 
(provided, it must be understood, that it is large enough to permit every occupier 
to exercise this right), as the grounds he occupies witliin the township or manor can 
properly maintain in winter; and no one c.an exceed that proportion; for the suiqilus 
of the pasturage, if any, belongs to the lord of the soil. (See Fitzherbert and Black- 
stone. ) 

3700. Under this regulation, the approprialed lands of a common-field township, wliich 


happened to be in this state of occupancy, at the time of passing the bills, were deprived 
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of their interest in the common lands for ever; notwithstanding, perhaps, they had a 
few years preceding tliis accidental circumstance an undoubted right to their portion of 
tliem, —a right which, a few weeks or a few days afterward, might have reverted to them, 
without the smallest taint by the temporary alienation. If any of the appropriated lands 
of a township or manor have been estranged from its commons, during time immemorial; 
have never been occupied jointly with a common-right house, or in any way enjoyed, of 
right, the common pasturage within memory; they may with some reason be said to have 
lost their right, and be excluded from a participation. 

3501. J}y this ancient and in a degree essential usage, common-right houses have a clear 
right to the lands of the commons, superior to that of the ground they stand upon ; 
especially if they rightfully enjoy a privilege of partaking of the fuel and pannage (as 
acorns, masts, &c.) they afford, for these properly belong to the houses, not to the lands: 
and still more especially, if they are conveniently situated for enjoying the several benefits 
which the commons afford in their wild state. And whatever a common-right house is 
worth, merely as such ; that is to say, whatever it will let or sell for, over and above a 
noncommon-right house of the same intrinsic value; it certainly ought to participate in 
the distribution, according to such extra value. 

3502. The true proportionate shares of the common-right lands are to be ascertained on 
the same principle ; for although the ancient regulation respecting common-rights may 
continue in force, while the commons remain open and unappiopriated, it would be 
found troublesome or unmanageable as a rule to their just appropriatit.’ There are few, 
if any, commons (of comnioii-field townships at least) that now afford pasturage in summer 
for all the stock which flic appropriated lauds are capahlc of maintaining in winter; so 
that their several proportions only could be used: and these proportions may be calculated 
witli much greater certainty and despatch on the respective rental values of the lands, 
than on the more vague and troublesome estimation of the rpiantitics of stock they 
would winter, which, indeed, would be best calculated by flic rental value of flic land. 
Consequently, in adopting this as the basis of calculation, the ancient rule is, in effect, 
complied with. {Hlarkstone, book iii. c. xvi. sect. 2.) 

3503. Jiiil although each common-right occupier has a right to slock in proportion to the 
productiveness or rental value of his ajipropriated lands, every one could not do this with 
equal profit, and of course could not receive equal benefit. T.aiuls situated on the side 
of a common are much more beneficial in this respect, than lands ivhicli lie a mile or two 
from it, with bad roads between them ; and it is the real advantage which an occupier 
can fairly receive, that is the true guide in the iiartition, wliich consequently ought to be 
conducted, not on the rental value of the land, abstractly considered, but on this and its 
situation with yespect to tlie commonable lands jointly. In other words, it is the rental 
values of the common-right lands wdiile the commons remain open, not what they will 
become after the commons arc enclosed, which I conceive to be the proper groundwork 
of appropriation. 

3504. In cases where commonable lands are wholly attached to manors, and not common 
to the parish or township in which they arc situated, as in forests and woodland districts, 
the selfsame principle of distribution is applicable. The remainder of the commons 
(after the owners of abstract rights have been satisfied) belong to the common-right lands 
and houses; no matter w'hcthcr such lands and houses belong to copyhold tenants 
exclusively, or to copyholders and freeholders jointly, provided tlie imiiicinorial custom 
of tlie manor make no distinction in their rcspccthe rights; the w'ell established customs 
of manors being in all cases rules of conduct, and unerring guides to commissioners. 
Here may be said to end the greater difficulties as to the principles of appropriation : 
the rest is merely technical; the works of admeasurement, estimate, and calculation, — 
operations that arc familiar to professional men in every district, and want nothing but 
application and integrity to render them sufficiently complete. 

3505. The technical routine cf the business of conducting an enclosures as follows : — 
The act being passed, and two or more commissioners named, these commissioners meet 
on a certain day at a certain place within the townsliip or parish, having previously given 
public notice of their intention. The chief business of tliat day is the fixing of a land 
surveyor and an attorney to the commission. At a second meeting the commissioners, 
surveyor, attorney, and some of tlie principal proprietors or their agents, attend arid make 
a general perambularion of the township, in order to point out to the surveyor the different 
properties, with their limits, &c. The surveyor now proceeds to make a correct map of 
the whole, 'lliis done, the commissioners, attenderl by the surveyor, proceed to value 
each separate lot or piece; and having done this, they next advertise different meetings for 
the purposes of hearing the rights of townsmen, &c. Next they set about dividing the 
lands according to these rights, reserving proper roads for footpaths, quarries, gravel-pits, 
wells, springs, &c. for public purposes. When this is done, and set out on the ground, 
contractors are next employed to carry the whole into ex •>cution, the expense of which 
and also of the commission is generally paid by the sale of a part of the lands. 
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Chap. HI. 

Choice of the Demesne or Site for the Proprietor's Residence. 

3,106.. The most desirable situation for the ma7ision of the owner of a landea estate will, 
ill almost every case, be somewhere nCfir its centre. The advantage of being at an equal 
distance from every part of tlie boundaries ; of having as much os possible on every side 
that which we can call our own ; of not being overlooked by near neighbours ; and of 
reposing as it were in the bosom of our own tenantry, cottagers, cattle, and woods; are 
obvious, and felt by every one. There may be insta'i.-es where, from a public road 
)>ussing through the centre of an estate, or of a town or village there situated, or mining 
works carried on, and similar circumstances, it may not be desirable to form a centra] 
residence; but such c.iscs ore not coininon, and, in Laying out an estate newly appro¬ 
priated, or re-airanging an ohl one, may always or very generally be avoided. It may 
happen, however, that an estate may be so extensive, or its surface so hilly or mountainous, 
that a central situation may be dispensed with for other advantages. When an estate is 
situated near an extensive hike, at llie foot of high mountains, or includes an extent of 
sea-shore, it will generally be found preferable, in point of eflcct and enjoyment, to 
place the mansion near these interesting features. I’ruxiinity to the sea, tliough it be 
on the margin of our estate, can never be oflensivc ; for if the ocean does not belong to 
us, neither does it belong to any one else ; nearly the same thing may be said of an im¬ 
mense lake, which at least is for the greatest part devoid of visible appropriation, and 
tlie same tiling may often be observed of rivers and mountains, especially if tiio latter arc 
of a savage, or wooded character. 

3507. Various other circumstances must also be taken into view, in fixing on the situ¬ 
ation of .a tnansion and demesne; such as its healthfiilness, prospects, exposure, water, 
the nature of the soil, and the extent of teiritory. 

3.10H. 2'o be health;/, a situation should in almost all cases be somewhat elevated above 
the adjoining surface ; and though this cannot be the case with respect to tlie whole of 
the dciiiesne lands, it should at least apply to the spot intended for the dwelling-house. 
Even a level situation is objectionable in point of health, because, when the usual 
plantations have grown up round the house, lliey tend to sf.ignate the air and generate 
moisture, and thus deteroriate tin' atmosphere to tlieir own height, which generally equals 
nr exceeds tliat of tlie house. Besides, a Hat situation can never have views of much 
beauty, anti can only be inteiesting I’j'oin the plants or other objects immediately under 
the eye, and the elevated grounds or liills, if any, in the extreme distance. On an ele¬ 
vated sitiiatinn, even though surrounded by trees liigher tlian the house, ^le frequent and 
vaiying winds will always prevent the stagnation of the air, and sweep aw'ay tlie moisture 
accunuilated from the evaporation of so many leaves. 

350!). The oiatiire if the soil requires to be attended to, even with a view to health. 
On a level, a gravelly or sandy soil is generally more apt to generate damp in tlie low'er 
jjarts of a house, tlian a clayey soil; but on an eminence gravel has not this objection; 
in llie former ease, tlie water lodged in tlie stratum of gravel finds its way fiom all 
sides to the excavation made for the foundations of the house; in tlie latter, the declivity 
on every side carries it away. CLay not too adhesive, chalk, and rock, are the best 
suifaccs to build on in a fl.at: on an elevated situation any soil will do ; but chalk, rock, 
or gravel, is to he preferred. 

3510. The prospects from the immediate site of the mansion, and from those parts of 
the adjoining grounds which will be laid out as pleasure-ground, or recreative walks, 
demand some consideration. Such prospects should consist of what painters call middle 
and third distances, hold, distinct, and interesting; the fore-ground, or first distance, lieing 
formeil by the artificial scenery of the pleasure-ground. Noble features in prospects 
are, rivers, lakes, or mountains: interesting ones are, churches or their spires, biidges, 
aqueducts, ruins of ancient castles or abbeys, w.atcr-inills, distant towns or cities, distant 
cantds, and sometimes roads, &c. : pleasing rural objects arc, picturesque cottages, neat 
farmeries field barns, and sometimes distant windmills; for objects oil'cnsive, when 
near, often become valuable features at a distance. Something depends on tlie state of 
civilisation of the country, and its general character; the sight of a road, sea-port, 
canal, or even a neighbouring mansicn, would be preferred to most others in many parts 
of Ireland, Russia, or America. 

3511. Tile cjyioxure with regard to the sun and the prevailing winds of a country, 
also requires attention. It was tlie custom of former times, in tlie choice of domestic 
situations, to let comfort and convenience prevail over every otlier consideration. Thus 
the ancient baronial castles were built on the summits of hills, in times when defence 
and security suggested the necessity erf placing them there, and difficulty of access was 
a recommendation; but when tliis necessity no longer existed (os mankind arc always apt 
to fly from one extreme to the other), houses were universally erected in the lowest situ. 
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ations, with s probable design to avoid those ineoiiveniences to whicli lofty positions had 
been subject; hence the frequent sites of many large mansions, and particularly abbeys 
and monasteries, the residence of persons wlio were willing to sacrifice the beauty of 
prospect for the more solid ninl permanent advantiiges of Jiabitable convenience j amongst 
which, shelter from wind, and a supply of water for store fishponds, were predominant 
considerations. {Enr/itiri/, ^-c. hy llcpton, p. 83.) In hilly countries, or in any country 
where the surface is varied, the choice is neither made in the bottoms {Jig. 532. a) nor on 




the summits of bills (c), but generally on knolls, or on the south or south-east side of 
considerable eminences (6), ujion an clcvatcil platform, either natural or raised by art 
from the earth of the foundations ; and the rising grounds behind (d) are planted botli 
for effect and shelter. 

3jl‘i. The proximih/ofirater is essential to the comfo. i of every country residence. 
Where there are none in springs or snrfice streams, it may, indeed, be collected from the 
roofs of buildings and otherwise, and filtered, and preserved sweet, md cool in tanks 
underground; but siqiplies obtained in this way are precarious and expensive, and the 
water is inferior to that obtained from the soil by contiguous wells, or from a distance 
by pipes or diains. Water is also extensively reijiiireil in country residences for the use 
of gardeners, sometimes for fishponds; at a moderate distance, and on a lower level, 
it is alwsays dcsiiable in considerable quantity fur the purpose of forming artificial lakes, 
or river-like reservoirs. Few home features are finer than where the house is situated 
on a knoll which slopes down on two or more sides to one encircling piece of water. 

(.fig- r,33.) 
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3513. The nature of the soil is a consideration inferior to the others, because all bad 
soils arc susceptible of great improvement; ’ ut, still, it should be taken into consider¬ 
ation along with other objects. A soil retentive of surface water, such as some clayey 
and soft peaty soils, is fhe worst, as it is always unpleasant to walk on after rains, and 
easily poadied by cattle and horses. Such soils also require more expense in drainage 
and roads, and are much less suitable for garden and farm culture, than firmer soils, 
and such as arc naturally fitable or dry. 

3514. The subsoil is sometimes of more importance than the soil; for the former in 
general can x>nly be improved by draining, and subsoils differ materially in their sus¬ 
ceptibility of this improvement. A bad subsoil is an effectual barrier to the thriving of 
timber trees; and as these constitute the fittest ornament of every country scat, the im¬ 
portance of choosing a subsoil either naturally congenial to them, or capable of being 
rendered so by art, is sufliciently obviou.s. 
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33IS. Where the surface-soil is dn/ and poor, but on a dry subsoil, and all other cir¬ 
cumstances are favourable, it may otleii bo desirable for a proi)rictor to fix on such a 
situation for his demesne ; because such a surface is irrobably among the least valuable 
as farm lands, because land to be laid out as a pai k is not required to be rich, and because 
it will not be difficult to ameliorate all that pmt wanted as farm and garden ground. 

3516. The extent that should be kept ns a detnesne is more easily determined tlian any 
of the foregoing points, 'fhe general wealth of the proprietor, and Ids style of living, are 
here tlie leading guides. The extent of the demisne may bear very diilerent relations to 
the extent of tlie estate; because the proprietor may have other estates and other sources 
of wealth. He may have chosen a small estate, on whi< h to fix his residence, from its 
local advantages; or he may prefer a small demesne on a large estate, from his style of 
life and the habits of his establishment. 

3517. The park, in general, occupies much the largest part of the demesne lands. In 
a civilised and populous closely cultivatc<l country, like Hiitain, notidng can be more 
noble than a large forest-like park surrounding the mansion. In partially cultivated 
countries, or open field countries, it is less imposing; and in countries scarcely appro¬ 
priated and but thinly distributed with spots of culture, the park Irecomcs a less noble 
feature, and less a mark of wealth and distinction than a well-hedged and regularly 
cropped farm. 

3518. The apparent extent of a park depends much less on its contents in acres, than on 
the ine<|ualities of its surface, the disposition of its woods and waters, and tlie conceal¬ 
ment or iinoblrusivencss of its boundaries. An extensive flat, surrounded by a belt, and 
intersijcrsed witli clumps, may be great, but can hardly be felt as grand or interesting 
by any but the owner: the acres it occupies will be guessed at by hundreds, and the 
estimate will generally be found to fall sh(*rt of tlie reality. On the other hand, a hilly 
park, ingeniously wooded, with a jnece or pieces of water, and probably rocks, bridges, and 
other objects, will appear to a stranger of much greater extent than it really is, and sets 
rational estimate at defi.ancc: such a park is certainly much more grand and picturesque 
than one of mere “ bulk witlrout spirit vast.” 

.3519. The home or dememe farm and farmery will be rcgidated in extent and style of 
cultivation by the wants and wishes of tJie proprietor. It is sometimes a determinate 
space in the least ]»icturesque jrai-t of the demesne; and sometimes, the greater part of 
the park is brought in succession under the plough and the sickle. 

3520. The kilrhcn-garden is the next and only remaining large feature in the demesne; 
it is generally jd.iced near the house and stable offices, so as to have a convenient and 
unobtrusive communication witii the kitchen court, and Die livery-stahlo dung heap. 

3531. The pleasure-ground, tn lawu and shrubbeiy, often surrounds the bouse, offices, 
and kitclien-garden ; and sometimes embraces them only on two or tlirw sides. 

.3533. The details of all these and other parts of the demesne belong to landscape- 
gardening and architecture, and require no fuither uoUec in this work. (See Encyc. of 
Card, part iii. book iv.) 


Chap. IV. 

Formation and Management of Roads. 

3523. The advantages of good roads arc so obvious and so generally acknowledged, as to 
need no comment. Roads, canals, and navigable rivers, have been justly called the veins 
and arteries of a counin^y, through which al| improvements flow. 'Hie Romans, aware 
of their importance, botli in a military and civil point of view, consti’uctcd them from 
Rome to tlie utmost extent of their ealpire. With the dismemberment of that empire, 
the roads became neglected, and cofranued so during the dark ages. In modern times 
attention was first paid to them on a large scale by the government of France, in the 
seventeenth century ; and in England in tlie beginning of the century following. ^ About 
tlie middle of the eighteenth century, considerable exjiciisc had been incurred in road- 
making, in several districts, and the expenses of toll-gates began to be felt as oppressive. 
This produced An Enquiry into the State if the Public Roads, by the Rev. H. Homer, &c. 
1767, which may be considered as the origin of scientific research on the art of road- 
mokiiig in England. 

353-1. Tn Scotland, the first turnpike act, as wc have seen (771.), was passed in 1750; 
since which period existing public roads have been improved, and many new ones formed: 
but the great impulse there was given, after the act for abolishing heritable jurisdictions, 
by the money advanced by government, and the able military engineers sent from England 
to conduct the roads in the Highlands. The appearance in Britain, about this time, of 
a new order of professional men, under the name of civil engineers, also contributed to 
the same effect. 
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8525. In Ireland, very little attention was paid to tbe art of rood-malting before the 
cstablisliment of the Dublin Society; but tlie subject was treated of in the early volumes 
of tlicir Transactions, and some useful instructions there given, as it is generally under¬ 
stood, by il. li. Edgeworth; and the surface as well as substrata of that country being 
singularly favourable for road-riiaking, tlic art soon began to make considerable progress. 
This was greatly owing to the exertions of Edgeworth, well known as a scientific engineer, 
and as the author of a tract on roads published in 1810. 

35t^6. The eitraordinary increase of toil duties in England, having been felt as a very 
heavy burthen by tljc landed interest during the last twenty years, has drawn the attention 
of various persons to the subject of roads, and given rise to important improvements, 
both in laying them out, and in forming and repairing them. Byfar the most useful of 
these may he considered the mode of forming practised since 1816, by L. M'Adam of 
Bristol; for which its author w'as rewarded by parliament. That mode is now, with more 
or less variation, adopted in a considerable number of districts in the three kingdoms, and, 
together with the attention and emulation it excites, promises to effect an entire revolution 
in the state of the public roads every where. At the same time it is but candid to state, 
with Paterson of Montrose, author of two tracts (1819 and 1822) on the subject, that in 
mauy districts a considerable improvement had taken place, i)rcviously to the time of 
M‘Adam, in the state of the roads, simply from a greatc attention being made to keep 
them dry by under-drainage, to break the stones small, and constantly to obliterate the 
ruts. 

3527. But M‘Adam's plan of making roads promises to be valuable a;, a substitute for 
pavement or causeways in towns; at the same time its value, as compared with tlie most 
improved methods of paving, cannot be considered as finally determined. 

3528. In the following view of the present state of knowledge as to roads wc shall avoid 
entirely that part of the subject which relates to national or parochial management, and 
confine ourselves to the kinds, the ilirection or line, the form, the materials, tlie execu¬ 
tion, and the repairs. 

Skct. I. Different Kinds of Roads- 

3529. Thorigh all roads agree in being trachs of passage from one point to another, yet 
they differ in their magnitude, construction, and oilier modes of adaiitation for that pur¬ 
pose. Most good roads consist of two parts; one “metalled” or coated with stones for 

tlie use of carriages and horses 
{fig- 5.3'1. a) ; another of cominou 
earth or soil, as a border to the 
metalled part (6), or for the use of 
pedestrians; aild probably a footpath for the latter (c). Several kinds of roads arc distin¬ 
guished by the relative proportions of tliese two parts; but some also are characterised 
by other circumstances. 

■ 3530. National roads, or highways, are such .as communicate between the capit.d 
cities and sea-ports ot a country, and are those of the greatest magnitude. In Biitain, 
the metalJed part of such roads, where they arc most frequented, as within a few miles of 
large towns, Is from 30 to 50 and even to 6(7 feet wide, with footways on each side of 
12 feet wide or upwards, and in no case is the metalled part of the road narrower than 
20 feet; that width being requisite to admit of one loaded waggon passing another. 
Many or most of these narrower national roads arc without footpaths, and often want a 
sufficient bordering of earth road, or footpath. 

.3531. Parochial roads may be considered as secondary highways, deriving their name 
ft-om the circumstance of being made and supported by the parish in which they are 
situated ; whereas the others are the work of government, or of the counties in which they 
are situated, and are supported by tolls levied on carriages and animals passing over them. 

3532. Danes are parish or private roads, generally narrow, and often either not me¬ 
talled at all, o» very imperfectly so; sometimes they are called drift-ways, hut that term 
is more properly applied to the green or unmetalled space which runs parallel to any 
made road, for the piissagc of flocks and herds. 

3533. Estate roa/ls are such as are made b ' landed proprietors on their own territory, 
for tlie purpose of intercoimnunication and connection with public roads. 

3534. A farm-road is either one whicli leads to a farmery, from a public road, or whicli 
leads from the farmery to different parts of the farm. Such roads are never narrower 
tlian 16 feet, to admit of two carriages passing each other; but they are often only half 
metalled, presenting a turf roatl for summer, dry weather, and for empty carriages and 
foot passengers, and a metalled or winter road for winter and loaded carriages. In a 
road from a highway to a frtrmery, it may often be advisable to place the metalled road in 
the middle, and keep the earth road at each side, on account of admitting the sun and 
air more readily to the metalled road; but in roads within a form, it is found a great 
convenience in carting out manure or bringing home produce, for the loaded carts to have 
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unintemiptod possession of the metalled road, and the oUiers of the earth road. In 
many cases, farm roads of this description are only metalled in the horse tracks 
n ®) wheel ruts 

535 {be), which, on dry firm- 

- -» bottomed land, and with carc- 

j/ll L £i preservation, is found to 

^11 * ( /myM answer very well. 

obr,4r„„ut: 

as much as possible, placed 

on the headlands of the fields; that is, tlic portion of land adjacent to the hedge, on wliich 
tJie idough is turned; and every opportunity should be taken of placing gates, so that either 
53(5 side of a hedge may be used as a road {fig> 53G.), to 

avoid driving over a field in tillage. This may be 
— easily effected by a few gates being placed in the line 
of the headland or nearly so, and not too near each 

-hedge or to each other, so that a waggon may easily 

drive through them on the right or left, as the crops 
may require ; a few hurdles (a) may guard each 

-field in grain .alternately, and will furnish a useful 

^ fuld or enclosure to detain sheep, colts, &c. 

I , .‘353G. Horse roads are paths for the transit of 

_' ‘ S’- ~ ‘ingle horses with a" rider, or a back load : they are 

, Ti . 1 ^. commonly of earth, and from six to ten feet wide: 

n . V\ /J j o the statute width is eight feet. 

! I f rn r ^ 1 ] •‘1537. jFoo<joa</ir are tracks for pedestrians ; somc- 

I ■' j'Y' times metalled to the width of three or four feet; 

' ioften of the natural surface. 

I ' :' 3538, Paved roads arc of three kinds : those with 

j 1 ; small stones, c>r causeways, which are most common; 

I I ]i [ those with large blocks of stone, or what is called 

'' .ashlar pavement; and those with sections of timber 

trees. Tlie first, though almost peculiar to towns, yet form the whole of the metalled 
load in some cases of countiy roads ; and in others a space of ten or twelve feet in the 
miiidle, or at I'ath side, is causewayed for the use of the heavier carriages. Broad stones 
arc sometimes used for covering jiart of a road, destined for the greatest part of the traf¬ 
fic, or for forming wheel tr.acks. In the latter ease they are always squar'd or regularly 
jointed, but in the former the most irregular forms may be used. Timber causewaying is 
only used in entrance courts to town mansions, for tlie sake of avoiding the noise made 
by the wheels of c.irriages and horses’ feet on stone; or on suspension bridges, for the 
sake of lightness. I'or these jmrposes timber paving is excellent, and lasts for a very 
long time. On the Continent, fir tinllicr is used for this sort of paving; but oak or 
larch would, no doubt, last longer. 

3539. Street roads with ilo7te tracks (fig. 537.) have been proposed by Mr. Stevenson, 
■a ilistinguished engineer. These tiacks may cither be laid in connection witli common 


■ » ''’oCSS'WSo' 

I ! n r v/TiTT 










570 


PRACTICE OF AGRICULTURE. 


Part HI. 


our principal roads, at least upon all their acclivities which exceed a greater rise than at 
the rate of 1 perpendicular to 26 horizontal feet; — an uiululaliiig line of road which 
obliges the carrier, in most instances, to modify his load to one ludf of what his horse 
can take along the more level parts. It is likewise proposed, that the lending streets of 
all towns and villages situate upon the principal highways should be laid with these 
stone tracks. The traveller would then glide smoothly along, instead of being accom¬ 
panied with a thundering noise and jolting motion most unpleasant to himself and tlic 
inhabitants of the respective places through which he passes. 

3540. The advantages qf stone tracks in roads " cannot be better exemphfit'd than by noticing an experi. 
ment made in presence of some of the Directors ot the Forth ami Clyde Canal Com]>any, upon a set of 
cast-iron tracks, laid upon an acclivity rising at the rate of about 1 in 1.5 to Port Dundas, near Glasgow. 
Here one horse aetunlly drew up a load of three tons on a cart weighing nine cwt. 1 ii this case, the horse 
proceeded up hill without much apparent dilHculty till he re.K'heil the tup, and was about to enter on the 
common causeway, when he could proceed no further, .ilthuugh the road liad now become level. The 
carters flrcquciiting this road agree that tlicir horses had loniicrly greater dilUciilty in taking up twenty- 
four rwt on the causeway, than was now experienced witli three tons. How great, therefore, must be the 
beneficial effects ot such an immense acquisition of power, as even tlie partial introduction of wheel-tracks 
is calculated to afihrd to the trafiic ot the country!” 

3541. Mr Stuart Mentrath of Closetmrn “ has had single-horse waggons with four wheels ai)|)licd to the 
ordinary purposes ot hu estate These waggons are construeted uihiii the prmeiple of those of Switzerland; 
they arc ten cwt. on wbieli a hoise. weighing about eleven ewt, takes a load of Uiirty rwt. between Edin¬ 
burgh and Closeburn, a distance ot sixty-.six miles This gentleman, whose knowledge in such matters is 
extensive, estimates, that if wheel-tracks were laid upon the pro,, pal acclivities of the road, as above 
reeoinnicnded, his horses could work with a load of about two tons.” \,Sii. ivnson’s Planjor Traik IluaUs. 
Edin. 4to. 18‘A;, p. 1) 

35‘12. Plunked roads are forinetl over morasses; or in particular ca.-.>.'-. liy laying down 
a flooring of flanks, oniibich c.irriages p.issfoi temporary purposes. A permanent kind 
of road of this deseiiptiun lias been made by weaving (or wattling) an endless hurdle of 
the breadth of the road, and covering it with a coating of gravel or broken stones. The 
advantage of this mode is, that the load may he made on a bog liefore the substratum 
dries, and even if it is so soft as not to beai a man. I3y the time the Iiurdle rots, the 
base will be consolidated and fit to bear any tiling. 

35-13. Rail roads arc roads exclusively for the use of carriages, and are characterised by 
a rail, commonly of iron, hut sometimes of wood or stone, laid along Uie track of each 
wlieel, in order to produce the i-tlect of a perfectly even surface. 'I’here is also a recent 
invention of this kind, named a suspension railway, which, under particular circiinistances, 
promises very consideiahle advantages. In gener.il tlie c.irriages for sucli roads liavc 
theii wheels low, and of a partieiil.ir construct ion to fit tlie rails; but in some c.ises the 
rails have grooves for the use of common ii.irroiv wheels. Such ro.-uls are .almust ex¬ 
clusively in use at eo.il and other great mineial woiks; but it has lately been projiosed 
to introduce them as side roads to the more public highways, for the purpose of loeo- 
motivc steain-eiigities, and it seems highly proh.ible that this may be done before long on 
several of our main roads. (Sec Sect. V.) 

Sect. 11. I.inc of Dvcction, or laying out of Jioads^ 

.3,544. Before carriages of burthen were in use, little more was required tlian a path upon 
hard ground, that would bear horses. All marshy grounds were therefore shunned ; the 
fords of rivers were resorted to, and the inequ.dity or circuit of the road was of much less 
consequence, th.it when carriages, instead of pack-horscs, began to be employed. When 
carriages were first employed, they probably w ere light and narrow, and did not require to 
have roads of any considerable breadth or fiminess; and when roads had once been thus 
traced, indolence .and habit prevented any great exertions to lay them out in belter lines, 
or to rcp.iir them in any manner beyond what present convenience absolutely required. 
When heavier carriages and gi eater tr.iflie m.ide w ider and stronger roads necessary, the 
ancient track w-as pursucrl: ignorance and want of concert in the proprietors of the 
ground, and, above all, the want of some general effective superintending power, conti¬ 
nued this wretched practice. (Edgeutorth on Roads, p. 3.) At length turnpikes were es¬ 
tablished, and laws passed investing magistrates with authority to alter established lines, so 
that now the cliief obstacle to the improvement of the lines of public roads is the expense. 

3545. In laying out roads, a variety of circumstances require to be taken into consi¬ 
deration ; but the principal are evidently the! line or direction, and its inclination to the 
horizon. 

3546. The most perfect line, according to Marshal, is that which is straight and level. 
But this is to be drawn in a country only which is perfectly flat, and where no obstruc¬ 
tions lie ill tlie way ; — joint circumstances that rarely happen. Where the face of the 
country, Ix'tw-cen two points or places to be connected by a road, is nearly but not quite 
level, by reason of gentle swells w-hieh rise between them, a straight line may be pcrifcct, 
— may be the most eligible under these circumstances; but where the intervening 
country is broken into hill and dale, or if one ridge of hill only intervenes, a straight 
line of carriage road is seldom compatible with perfection. In this case, which is 
nearly general, the best skill of the surveyor lies in tracing the midway between the 
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straiglit and the level line. The line of perfection, for agricultural purposes, is to 
be calculated by the time and exertion, jointly considered, which are required to 
convey a given burtlien, with a given power of draught, from station to station. On great 
public roiids, where expedition is a principal object, time alone may be taken as a good 
ciltei'ion. 

3547. According to Stevenson, “ although in road-making the line of direction must 
always be subordinate to tijo line of draught, yet tlic fonner is notwitlistanding of 
importance, botli as it regards the safety of the traveller, and the trackage of the load. 
Independently of the numerous accidents which occur from the sudden collision of 
carriages travelling at speed upon a tortuous line of road. ?•: were even better to go up a 
moder.ite acclivity, than to introduce numerous turns, winch, to a certain extent, are not 
less detrimental to the eftective power of the horse, than the uphill draught. Every 
turn in the road, which ultimately amounts to a right angle, dues, in effect, suppose tho 
carriage to have been brought from a state of motion to a state of rest, and from rest to 
motion again. Turns in a road, where they are unavoidahle, ought to be formed on 
curves of as large a radius as the situation will admit. There ought, in laying out a 
road, to be a kind of compensating balance between the lines of direction and draught; 
and wherever weighty reasons occur for varying the direct line, such as an acclivity to be 
avoided, more proper soil to be obtained, the avoiding of valuable property, or tlie 
including of a village or town, —where such motives present themselves, the judgment 
of the engineer will, of course, bo exercised in varying the line of direction.” (iJd. Enc. 
art. lioadi.) 

.‘5,548. y/ regular method of finding out the true line of road between two stations, where 
a blank is given, and where tlieic is no other obstiuction than what the surface of the 
ground to begot over presents, is to ascertain, and mark at proper distances, the straight 
line, which is the only ceitain guide to the surveyor. If the straight line be found to 
be ineligible, each mark becomes a rallying point, in se.arching on either side of it for a 
better. If two lines of erjual ftmility, and nearly of equal distance from the straight line, 
present themselves, accurate measurements are to determine the choice. If one of the 
best two lines which the intervening country affords is found to be easier, the other 
shorter, the .ascent and the distance are to be jointly considered; the exertion and the 
lime recpiired are to be duly weighed. 

;5,519. The nature <f the ground, the source of materials, and the comparative expense of 
forming the road, by Iwo doubtful lines, as well as their compaiative exposure, arc also 
to be taken into consideration. Although, in some places, Taterson observes, it may be 
of little consc(ptence, either to the traveller or to the public in gener.al, which way the 
bondings arc turned, provided the level is neaidy obtained, yet a great dcjil may depend 
upon those turns or bendings for the real benefit and advantage of the road. In bend¬ 
ing it one way, yon may have no metals that will stand any fatigue, unless at a great 
distance and expense; while, in turning it the other w'ay, you may have metals of the 
veiy best (juality in the immediate vicinity. In the one way, too, you may be led over 
giound of a w'ct bottom, where, even with twelve or fourteen inches deep of metals, tliere 
would be (lifKculty in keeping a good road; while, in the other, you may have such a dry 
bottom, that the road would be much easier upheld with seven or eight inches of metals. 
So that the track that may appear most eligible to the eye, at first sight, may not always 
be the one that should be adopted. “ A combination of all the requisites I have already 
mentioned should be studied, as fu" as possible; and where these cannot be found all to 
unite, the one jrosscssing the most of these advantages, and subject to no other material 
objection, should, of course, be adopted.” ( Treatise on Roatls, p. 19.) 

3.5.50. Hoads, Edgeworth observes, should he laid out as nearly as may he in a straight 
line; but, to follow with this view the mathematical axiom, that a straight line is the 
shorti&st that can be drawn between two points, will not succeed in making the most 
commodious roads: hills must be avoided, towns must be resorted to, and the sudden 
bends of rivers must be shunned. All these circumstances must be attended to; there¬ 
fore a perfectly straight road cannot often be found of any great length. It may, perhaps, 
appear surprising, tliat thee is but little difference in the length between a road that has 
a gentle bend, and one that is in a perfectly straight line. A road ten miles long, and 
perfectly straight, can scarcely be found any where ; but if such a road could be found, and 
if it were curved, so as to prevent tho eye from seeing further than a quarter of a mile of 
it, in any one place, the whole road would not be lengthened more than one hundred 
and fifty yards. It is not proposed to make .serpentine roads merely for the entertain¬ 
ment of travellers; but it is intended to point out, that a strict adherence to a straight 
line is of much less consequence than is usually supposed; and tliat it will be frequently 
advantageous to deviate from the direct line, to avoid inequalities of ground. It ia 
obvious, that, where tlie arc described by a road going over a hill, is greater than that 
wliich is described by going round it, the circiut is preferable; but it is not known to 
every overseer, that within certain limits it will be less laborious to go round the hill. 
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though the circuit should be much greater than that which would be made in crossing 
the hill. Where a liill has an ascent of no more than one foot in thirty, the thirtieth part 
of the wliolc weight of tlie carriage, of the load, and of the horses, must be lifted up, 
whilst they advance thirty feet. In doing this, one thirtieth part of the whole load con¬ 
tinually resists the horses' draught; and in drawing a waggon of six tons' weight, a 
resistiince equal to the usual force of two horses must be exerted. 

3551. A pejfectly level road is not alivai/s the best for every species of draught. Slight 
and short alternations of rising and falling ground are serviceable to horses moving 
swiftly; the horses have time to rest tlicir lungs, and dilTerent muscles: and of this 
experienced drivers know well how to take advantage. Marshal concurs in this opinion, 
and also Walker, Telford, and most engineers; and Paterson considers that it would not 
be proper to line a road upon a perfect level, even to the lengtli of one mile together, 
although it could be quite easily obtained. It is a fact, he says, well known to most 
people, at least every driver of loaded carri.agcs knows by experience, that where a horse, 
dragging a load over a long stretch of road, quite level, will be exhausted with fatigue, 
the same length of a road, having here a gentle acclivity, and there a declivity, will nut 
fatigue the animal so much. This is easily accounted for. On a road quite level, the 
draught is always the same, without any relaxation: but on a gentle ascent, one of 
his powers is called into exercise; on the descent, -.ruither of his powers is called 
into action, and he rests from the exercise of the former. Tims are his different mus¬ 
cular powers modenrtely exercised, one after another; and this var’-’ty has not tlie same 
tendency to fatigue. A perfectly' level road, both with respect to l!s direction and 
its breadth, is always dirty in wet weather; because the rain water can neither run off to 
the side of the road, nor along the ruts. Such roads, therefore, as arc level in their line 
of direction, should always have a fall from the middle to the sides, and should be kept 
as much as possible free from ruts. 

355Z According to Stevenson, and we believe to all the most seicntitir road engineers, a level straight 
road IS decidedly the best. He says, “ in an uphill draught, a carnage may be conceiveil as in the state of 
being continually lifted by increments proportional to its rise or progress upon the road Every one knows 
that on a stage nf twelve miles the post-boy generally as it is termed, at least half an hour upon the 
level road, because on it he never rerjiiires to slacken his pare as iii going u|ihill. Now, if he, or bis rom. 
pany, would agree to take the same tune to the level road that tliey are obliged to do uison the undulating 
one, the post-master would hnd no diinculty m ileleriiiiiiiiig which side of the argument was in favour of 
his cattle With regard to the fatigues or ease of the horse, Mr Stevenson upon one occasion suhimttisl 
the subject to the consideration ot a niedieal friend (Dr John Uarelay of Kdinbiirgh, no loss emirient for 
his knowledge, than successlui as a teacher of the science of eomiiarative aniitouiy!, when the Doctor mode 
the following aiisn er —‘ My ar(piauit.inee with the inuseles Iiy no means enables me to explain how a horse 
should i«? more fatigued by trav elling on a road uuitormlr level, than by travelling over a like space upon 
one that erosses heights and hollows, but it is demonstrably a false idea, that muscles can alternately rest 
and come into motion iti cases nt this kind The daily practice of ascending heights, it has been said, 
gives the animal v,ind, and enlarges bis chest It m.iy also, with equal truth, be alNriiied, that many horses 
lose tlieir wind under tins sort ot training, amt irrecoverably suffer fium imprudent attempts to induce 
such a habit’ In short, the Doctor ascriLies ‘ much to prejudice originating with the man, continually m 
quest of variety, rather than the horse, who, consulting only his own case, sc’cms quite unconscious of 
Hogarth's Line of beauty * ” [Report on the Rdinbuig/i Raitvap.) 

3553. A dry fundation, and clearing the road from water, are two important objects 
which, according to Walker ( Minvtes of Evidence before a Committee of the Ilovse if 
Commotis, 1819.), ought to be kept in view in lining tint roads. “ For obtaining the first 
of these objects, it is essential that the line for the road be taken so tliat the foundation 
can be kept dry, either by .avoiding low ground, by niising the surface of the road above 
the level of the ground on each side of it, or by drawing tiff the water liy means of side 
drains. The other object, viz. that of cle.aring the road of water, is best secured by 
selecting a course for tlie roatl which is not horizontally level, so that the surface of the 
road may, in its longitudinal section, form in some degree an inclined plane; anti when 
this cannot be obtained, owing to the extreme flatness of the country, an artificial incli¬ 
nation may generally be made. When a roatl is so formed, every wheel-track that is 
made, being in the line of the inclination, becomes a channel for carrying off the water 
much more effectually than can be tione by a curvature in the cross section or rise in the 
middle of the road, without the danger or other disadvantages which necessarily attend 
the rounding of a road much in tlie middle. I consider a fall of about one inch and a 
half in ten feet to be a minimum in this cas if it is attainable without a great deal of 
extra expense. 

3554. The ascent of hills, it is observed by Marshal, is the most difficult part of laying 
out roads. According to theory, he says, an inclined plane of easy ascent is proper; 
but as tlie moving power on this plane is “neither purely mechanical, nor in a sufficient 
degree rational, but an irregular compound of these two qualities, the nature and habits 
of this power ” require a varied inclined plane, or one not a uniform descent, but with 
levels or other proper places for rests. According to the road act, the ascent or descent 
should.not exceed the rate or proportion of one foot in height to tliirty-fivc feet of 
the length thereof, if the s.amc be practicable, without causing a great increase of 
distance. 
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SMS. At preeedentt far roadt throitgh hillff comiriet, Telford {Minutes before ttte Committee qf the 
tiuwic qf Commons, SjC 1819.), refcrt to those which he has lately maito through the most diliirult and ore. 
cipitoiiB districts of North Wales “ The longitudinal inclinations are in general less than one in thirty • 
in one instance for a ronsiderable distance there was no avoiding one in twenty.twu, and an another, for 
about two hundred yards, one in seventeen j but in these two cases, the surface of the road-way being 
made peculiarly smooth and hard, no inconvenience is experienced by wheeled carnages. On flat ground 
the breadth of the roail.way is thirty.two feet; where there is side cutting not exccciling three feet, the 
breadth is twenty-eight; and along any steep ground and precipices it is twenty, two; all clear within the 
fences : the sides are protected by stone walls, brc.ist and retaining walls and parapets ; great pains have 
been bestowed on the cross drains, also the draining of the ground, and likewise in constructing lirinvind 
substantial foundations for the metalled part of the roadway.” 

.1.).% /'he road between Capel Ceng and Ij>rd Pcnrhyti’s slate ijuarrics may also be adduced as an 
example of a very perfect enclosed plane in which tlie ascent is accurately divided on the whole space. 

3557. Cutting through low hills to obtain a level is recommended ! v some, who, as Paterson observes, 
will argue, “ that where the hill of ascent is not very long, it is betUi, in that case, to cut through it m a 
straight line, and embank over the hollow ground on eacli side, than to wind along the foot of it This, 
however, should only be done where the cutting is very little indeed, .ind an embankment absolutely 
Iieeess.’iry Few people, except those who arc well acquainted with the subject, arc aware of the great 
expense of tutting and embanking; and the more -nyoiie becomes acquainted with road-making, the 
more, it may lie presumed, will he endeavour to avoir, those levels on the straight line that are obtained 
only by cutting and embanking, and will either follow the level on the curved line round the hill, or, 
where this is impr.icticablc, will ascend the hill, and go over it by various windings, avoiding always abrupt 
or sudden turnings.” {Tt ealise, ^c. p 1.5) 

3.058. AU crossings, intersectums, and (dnitiings of roads, should be made at riglit angles, 
for the obvious purpose of facilitating the turning from one roatl to the other, or the more 
speedily crossing. Where roads cross eacli otlier obliquely, or where one road abuts on 
another at an acute angle, turning in or crossing can only be conveniently perfoiincd in 
one direction. 

3559. In laying out a road over a hill or mountain oj' angular figure and considerable 
height, much piaclical skill, as well as science, i.s requisite. In order to preserve a 
moderate inclination, or such a one as will admit of the descent of carriages without 
locking their wheels, a iniicli longer line will be required than the arc of the mountain. 
In reaching the summit or higliest pait to be passed over, the line must he extended by 
winding or 7.ig-/..igging it along the sides, so as never to exceed the maximum degree of 
steepness. This may occasion a very awkward appearance in a ground plan, but it is 
unavoidable in immense works. If a lull, 50 feet in perpendicular height {fig. 538.), 



has an arc {a, b, c), or would require 150 feet of road {a, b, c) to go over its summit in 
n straight line; then to pass over the same hill, on a road rising at the rale of two inches 
in six feel (the slope of (he Simplon road), would rcquiie a length of COO feet. If this 
length were extended in a stiaiglit line (d, b, e) on each side, it would require an 
enormous mound, and an immense expense ; but by being conducted in a winding 
direction [b), up the bill on one side, and down the other, the same end is gained at a 
moderate cost. Such works show tlie wonderful jiower and ingenuity of man ; and 
perhaps no example exists wheie this power is so strikingly displayed in road-making as 
in the case of the Simplon. 

35(>0. In laying out a road towards a river, stream, ravine, or any place requiring a 
bridge or embankment, an obvious advantage results from approaching them at right, 
angles; and the same will apply in regard to any part requiring tunnelling or cros.sing 
by an aqueduct, &c. 

35(il. In tracing out winding railroads, or such carriage roads a.s are only to be 
metalled in the horse track .ind paths of the wheels, some management is necessary in the 
case of quick tiends. Wheie the line is straight, the horse path ought to be exactly in 
the middle between the wheel tracks; but, wlii-re the load winds, and most especially 
at a quick bend, tlie horse track ought ever to incline toward the outer side of the curve, 
by which tlie wheels will be uniformly kept on the middles of the supports prepared for 
them. Hence, it is advisable to dig the trench for the horse path {fig. 535. «) first; and 
to draw a carriage for which the road is intended, with the horses walking in tliis middle 
trench: thus marking out, by the impressions of the wheels, the precise middle lines of 
the outer trenches, in every part of the road, from end to end. 

356’2. 'The directions qf roads through an extensive estate cannot be determined on 
without having ia contemplation the other fundamental improvements, such as tlie 
situations of villages, farmeries, mills, or other objects ; and tlicse artificial improvements 
must be taken in connection with the natural surface, soil, materials, waters, &c., tlio 
probable system of agriculture that will be pursued, and the external intercourse. A 
hilly country under aratioii, will evidently require more roads than if chiefly under 
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pasture; and, indeed, other circumstances the same, a country abounding in hills and 
valleys requires many more roads than one of a more even surface. The roads in such 
a country are also more expensive, on account of the bridges, and extra work at their 
abutments. On an estate composed of gentle hills chiefly intended for arable or con¬ 
vertible husbandry, the best situation for the roa<ls will generally be found almut half way 
between the bottoms and highest surfaces, lly this moans the labour of carting up the 
produce from the fields below the road, and carting up the dung to the fields above it, is 
evidently much less than if tlie road were either entirely on the highest ground or the 
lowest. Bridges over the brooks or open ditches necessary for drainage in valleys, arc 
also rendered less frequent. 

3563. jiccuralc sections of the rises and falls of the natural surface on which a road is 
to be formed should always be taken before the line is liiniJIy determined on. As the 
figure of an exact section of this sort, on any ordinary scale, would convey no data 
suiliciently accurate for execution, it is usual to adopt one scale for the length, and 
another for the rises and falls of the road, and to mark tlie latter with the dimensions as 
token on the survey. 


SxcT. III. JTorm. and Materials of Roads. 

3564. On the structure and composition of roads, men of science and practical road- 
makers are much more divided than on their laying out. ’I'iie subject is of itself of 
greater importance in old countries, because it more frequently Oi,. ts that a road is to 
be enlarged or renewed, tlum that a new line is to be devised. We shall first lay down 
the fundamental principles of the formation, and wear of roads; and next treat of forming 
them, and of the diflerent kinds of road materials. 

Subsect. 1. Formation of Roads, and of their JVear or Injury. 

3565. A road may be defined a path of trayisil on the earth’s surface, for men, animals, 
and machines; of sufficient width for tlia given traffic; of sufficient strength and 
soliility for tlie given weight; of sufficient smootlmcss to olFer no impediment; and of as 
great durability as possible. 

3566^ The width is obviously determinable by tbe nature and extent of the traflic; 
every road should be made sufficiently broad to admit two of the largest sized cariiages 
which are in use in the country or distiict to pass each other; and bighwjiys, and roads 
near towns, should be made wider in proportion to their use. The uiaxiniiim and luiniiniim 
can only be determined by ex[)erience: sixty fia't is the common and legal width of .i 
turnpike-road in Britain, and tliis includes the footpath. 

3567. The'^slrenfik of a road depends on the nature of the inateiial of which it is 
formed, and of the basis on which it is placed. A plate of iron or stone of the road’s 
width placed on a compact dry soil would comprise every thing in j)oint of strengtli; but 
as it i; impracticable to employ plates of iron or stone of such a size to any extent, recourse 
is had to a stratum of small stones or gravel. The great art, tliercforc, is so to prep.aie 
this stratum, and place it on the basis of the road, <as that the elfcct may come as near us 
possible to a solid plate of material. To accomplish Uiis, tbe stones or gravel should be 
broken into small angular friiginents, and after being laid down of such a thickness as 
experience has determined to be of .sufficient strength and durability, the whole should be 
so powerfully compressed by a roller as to render it one compact body, capable of re¬ 
sisting the impression of the feet of animals and the wheels of carriages in a great degree, 
and impermeable by surface water. But the base of the road may not always be finn 
and compact; in this case it is to be rendered so by drainage, artificial pressure, and per¬ 
haps in some cases by other means. 

35fi8. In cases qf a wet or sqft foundation, where from tlic nature of the »ni1 and the pressure of the 
springs lying on a higher level, as on the great north road, near Ilighgate, draining lias been found 
incfTcctual in drying the foundation of the road ; the same olijert has been attained by laying down, and 
Joining by cement, blocks composed of course gravel and Knmaii cement. The water is thus prevented 
ft-om oozing up, and a foundation formed, at onee firm, .hirablc, and dry. This invention, with many 
others in modern road-making, belongs to Mr. Telford. (Newton’s Joumnl, vol ii. p. 28.) 

3569. The durability of a road, as far as it depends on the original formation, will be 
in proportion to the solidity of its basis, the uardness of the indterial of which the surface- 
stratum is formed, its thickness, and the size and form of the stones which compose it. 
Tlic form and size of the stones which compose the .surface-stratum have a powerful 
influence on a road’s durability. If their form is roundish, it is evident they will not 
bind into a compact stratum; if they are large, whether the form be round or angular, the 
stratum caiinot be solid; and if they arc of mixed sizes and shapes, though a very strong 
and solid stratum may be formed at first, yet the w'hccis of carriages and the feet of 
Animals operating with unequal effect on the small and large stones would soon derange 
the solidity of the stratum to a certain depth, and, consequently, by admitting rain and 
frost to penetrate into it, accelerate its decay. A constant state of moisture, even without 
any derangement of surface, contributes to the wearing of roads by friction: hence 
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one requisite to durability is a free exposure to the sun and air, by keeping low tlie side 
fences; and another is keeping a road clear of mud and dust — the first of which acts as a 
spunge in retaining water, and the second increases the draught of animals, and of course 
tlieir action on the road. Both the strength and the durability of a road will be greater 
when the plate or surface-stratum of metals is flsit or nearly so, than when it is rounded on 
the upper surface; first, because no animal can stand upright on such a road with a 
regular bearing on the soles of its feet; and, secondly, because no wheeled carriage^can 
liavc a regular bearing, except on the middle or crown of tlie road. The consequence 
of both these states is tlie breaking of the surface of tlie plate into holes from the edges 
of horses’ feet, or ruts from the jdough-like ell’ect of wheel® on the lower side of die road, 
or the reiterated operation of those which pass along the Lt.ntrc. 

3570. The snioothness of a road depends on the size of the stones, and on their com¬ 
pression either by original rolling or the continued pressure of wheels. The continued 
smoothness of a road during its wear dei'cnds on small stones being used in every 
part of the stratum; for if tlie lower part of it, as is generally tlie case in tlie old style 
of forming roads, consists of larger stones, as soon as it is penetrated by wlieeb or water 
from above, tliese stones will work uji and produce a road full of holes Jind covered with 
loose stones. 

3571. The wear or decay of roads takes place in consequence of tlie friction, leverage, 
pressure, grinding, and incision of animals and machines, and tlie various effects of 
water and the weather. 

.3572. Friction will in time wear down the most durable and smooth material. Its 


effects are more rapid when .lided by wafer, which insinuates itself among the particles 
of the surfaces of earthy bodies, and, being then compressed by tlie weight of feet or 
wheels, ruptures or wears them. Even when not coinpiessed by wheels or other weights, 
the action of frost, by exjianding water, produces the siune effect. This any one may 
prove, by soaking a soft brick in wati-r ami exposing it to a severe frost. A ro.'id in a 
state of perfect dryness is, under the action of wheels, ns liable to be injured in its solidity, 
as when too w'et; because it loses its elastic tenacity under the pressure, and becomes 
broken into a loose superstratum. This is the greatest advantage of watering roads, as 
proved by the experience of trustees, .md shown in their .annual accounts of expenses; 
besides the comfort to travellers, of laying the dust, for which alone watering was first 
tliought necessary. 

.357.3. The lererage of the feet of animals has a tendency to depress one part of the sur- 


v. face anil raise up another. The line which forms 

530 I the sole of every animal’s foot may be considered 

Li \ as a lover of tlie second kind, in which the fulcrum 

is ''y\ is *1“* ‘’tic extremity (fg. 539. a), the power at 

^ ^ ^ \ other (b), and the weight betw'een them (c). 

^ T Hence the injury done to the road, even if formed 

' on the best construction, will be as the pressure 
on the fulcrum : this amounts to from the half to 
,/•v^.JYole of the weight of bipeds and their loads, 
and from a fourth to a half of that of quadrupeds. But if the stones of the road are 
large, that is, if they are more than two inches in breadth, the liorse’s foot acts as a com¬ 
pound lever, imd, by depressing one end of the stones and raising the other, deranges the 
surfiicc ol the stratum, and renders it ,a recejitaclc for water, mud, or dust. 

357'4. The leverage of wheels is of a nature to be less injurious to roads than that 



of the feet of animals, because the 
fulcrum (fig. 5-10. a), is continually 
changing its position: but if the stones 
of the road ai-e large, then the wheel 
acts as a compound lever, raising up 
the one end (5), and depressing the 
other (a), of every stone it passes 
over; and in this case becomes more 
injurious on a bad road than the feet 
of loaded animals. The reiterated 
operation of this eflect, by wheels fol¬ 
lowing ill the same track, soon destroys 
badly constructed roads. 


3575. Such being the effect of leverage- and espedally of compound leverage, in wearing 
roads, it becomes of the first importance to ascertain that size and shape of stone on 
which its cfiecta will be least; that is to say, how short a compound lever may be made 
use of consistently with other advantages. This must in general be a matter of experience, 
and chiefly depends on the hardness of the stone. The size must always be sufficiently 
large, and the shajve sufficiently angular, to form, when embedded, a compact, hard, and 
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immovable stratum; and the smaller the size the better, provided that object be obtained. 
One inch in diameter may be considered the medium size. 

3576. The mere jrressure of bodies on a smooth road does little mischief; and hence 
the advantage of perfectly cylindrical wheels, and a road as nearly level as practicable. 
But if the surface of the road is rough, the pressure both of cylindrical wheels and the 
feet of animals may do mischief, by forcing down a loose stone among others of dif¬ 
ferent sizes, and thus loosening the latter and raising the largest to the surface. Where 
a road, however, is composed of materials of small size, and the suriace is clean and dry, 
the advantage derived from the. pressure of cylindrical wheels acting as rollers will, it is 
probable, always be greater than the injury sustained from their friction. 

3577. Grinding is produced by the twisting motion of the feet of horses or other 
animals when pulling hard or carrying a heavy weight, and by the twisting, dragging, or 
sliding of wheels from w'liatever cause. The grinding of wheels, Fry observes, “ may 
in every case be defined to be the effect produced on any substance interposed between 
two bodies, one of which has a sliding motion, yet so firmly confined or pressed between 
tliem, that the moving body cannot slide over the interposed substance; but, in conse¬ 
quence of the pressure, the interposed substance, adhering firmly both to the fixed and 
to the moving body, is necessarily lacerated or torn asunder, and reduecd to atoms. 
Ibis is the process in corn-mills, in drug-mills, and in every other mill, properly so 
called. I remember," he adds, “ frequently when a boy, to have trodden with one heel 
on a piece of soft brick, or of dry old mortar, which was firm eiio-‘.th to bear the weight 
of iny body, uninjured; but, on giving my body a swing round wiii. my other foot, 1 
have instantly reduced it to powder. The action in this case is very obvious: the 
weight of n»y body confined the piece of brick firmly to the ground; my heel w'as also 
pressed by the same weight firmly upon the brick ; one part of the brick therefore re¬ 
maining confined to the ground, and the other part being c.irried round by my heel, the 
brick of course was torn asunder and reduced to powder. This I conceive is a simple 
elucidation of the tlifferencc between pressing and grinding; and this is the diflerence 
of the effects on the materials of our roads, produced by the use of upright cylindrical 
wheels, which act only by pressure; by the use of conical wheels, which, by their constant 
twist, act also by unndinp, ; and by very convex roads, by which means the w'heels of all 
carriages, except such as occui»y the crown of the road, whether cylindrical or other¬ 
wise, act in the same twisting, sliding, and grinding manner.” (C'As- on Hoads, ijfC. 
1819.) 

3578. Jtj/ the incisioti of objects passing almi"roads, w’c allude to the dividing operation 
of wheels, which, independently of their effect as moving levers, act also as moving 
wedges, or perhaps, more properly, as endless saws, in forming ruts or deepening such 
as are already made. Flat roiuls, so as to produce less temptation to follow in the middle 
track, watchful repair, and broad w'hcels, are the mitigators of this description of wear. 

3579. Water is one of the most serious causes of tlic wear of roads. As we have 
already observed (3572.), it acts, aided by pressure, like gunpowder, in rending the sur¬ 
face of bo<lics. Frozen, it acts exactly in the same manner ; and when it has penetrated 
deeply into a stratum of materials, a thaw produces their entire ilerangernent. Mud is 
fonned in consequence of the presence of w'atcr and dust or earth, and acts as a sponge 
to retain it, and perpetuate its bad efiects. A well composed and thoroughly com¬ 
pressed substratum will not imbibe water, unless it rests in ruts or other hollows. To 
form such a stratum, therefore, and obliterate all hollows as soon as they appear, .nid to 
remove mud and dnst, arc tlie palliatives of this mode of wear. On such a road heavy 
showers may do good, by washing away the earthy particles, dung, and other injurious 
earthy or vegetable matters. 

3580. Wind is mostly a favourable agent to roads, by drying tlicm and blowing off the 
lighter dust; but in some cases, in very exposed situations, it has been known to blow 
the dust into heaps, and sometimes to carry off larger particles than could be spared. 
The lost evil is fortunately rare; the other only requires the removal of the accumulated 
heaps of dust. 

SiT^BSECT. 2. M‘jldam's and Practice of Road-maJdng. 

3581. WAdam agrees with other engineers, that a good road may be considered as 
an artificial flooring, forming a strong, solid, smooth-surfaced stratum, sufficiently flat 
to admit of Carriages standing upright on any part of it, capable of carrying a great 
weight, and presenting no impediment to the animals or machines which pass along it. 
In forming this flooring, M‘Adam has gone one step beyond his predecessors, in breaking 
the stone to a smaller size than was before practised, and in forming the entire stratum 
'af'-tRis smalt-sized stone. By the fonner practice a basement of large stones is first 

sHen stones a degree smaller; and, lastly, tlic least size on the surface. It is in this 
dfmiaking use of one small size of stones throughout the stratum, that the origin- 
',^ty of Adam’s plan consists, unless we add also his assertion, « that all the roads ia 
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the kingdom may be made smooth and solid in an equal degree, and to continue so at - 
all seasons of the year.’’ It is doubted by some, whether tliis would be the case in the 
northern districts at the breaking up of frosts, and especially in the case pf roads not 
much in use, and consequently consisting of a stratum less consolidated, and more pene¬ 
trable by water. M‘Adam, probably, has much frequented public roads in view. « The 
durability of these,” he says, “ will, of course, depend on the strength of the materials of 
which they may be comp«)scd ; but they will all be good wliile they last, and the only 
question tliat can arise respecting tlie kind of materials is one of duration and expense, 
but never of the immediate condition of the roads.” {Kemnrks on Boads, ^c. p. 11.) 
Tlic following observation of Marshal is worthy of remark, as tending to confirm, to a 
certain extent, the doctrine of M’Adara : —“ It may seem needless to repeat, that tlie 
surface of a road which is formed of well broken stones, binding gravel, or other firmly 
coliesive materials, and which is much used, presently becomes repellant of the water 
which falls upon it; no matter as to the basis on which they are deposited, provided it 
is sound and firm enough to support them.” 

35H2. M‘Adam's theory/ nf road-making may be comprised in the following quotation 
from his Bejiort to the Board of Agriculture (vol. vi p. 46.) : — “ Roads can never be 
rendered perfectly secure imlil the following principles ha fully understood, admitted, 
and acted upon: namely, that it is the native soil which really supports the weight of 
traflic; that while it is preserved in a dry state it will carry any weight without sinking, 
and that it does, in fact, carry the road and tlic carriages also; that this native soil must 
previously be made quite dry, and a covering iiniienetrable to rain must then be placed 
over it to preservo it in tliat dry state; that the thickness of a road should only be regu¬ 
lated by the quantity of material necessary to form such impervious covering, and never 
by any reference to its own power of carrying weight. There are some exceptions to 
this rule ; a road of good naturally binding gravel may be laid on a sub-bed of bog earth, 
which, frqm its tenacity, will carry all kinds of carriages for many years.” 

3.58.1. The erroneous opinion so long acted upon, and so tenaciouslt/ adhered to, that by 
placing a large quantity of stone under the roads, a remedy will be found for the sinking 
into wet clay or other soft soils ; or, in oilier words, that a road may be made sufhcicntly 
strong, artificially, to carry heavy carriiiges, though the subsoil be in a wet state, and by 
such means to avert the inconveniences of the natural soil leceiving water from rain or 
other causes ; has jiroduced most of the defects of the roads of Great Britain. At one 
time M'Adam had formed the opinion lh.it this practice was only a useless expense; but 
^ experience has convinced him that it is likewise jiositively injurious. 

.3.58 1. Jf strata of stone of I'arwvs sizes be placed as a road, it is well known to every 
skilful and observant road-maker, that the largest stones will const.intly^work up by the 
shaking and pressure of the traflic; and that the only mode of keeping the stones of a 
road from iiiotioii is, to use materials of a iinifonn size fiom the bottom. In roads made 
upon large stones ns a foundation, the perpetual motion, or change of the position of the 
materials, keeps open many apertures, through which the water jiasses. 

3585. Boads placed upon a hard bottom, it has also been found, weai- away more 
quickly than those which are ]>luccd upon a soft soil. 'I'liis has been apparent upon 
roads wheic motives of economy or other causes have prevented the ro.id being lifted to 
the bottom at once; the wear has alw.ijs been found to diminish, as soon as it was ;>as- 
silde to remove the hard foundation. It is a known fact, that a road lasts much longer 
over a morass tlmii when made over lock. The evidence proiluced before the eommitteo'of 
the lIou.se of Commons showed the comparison on the road between Bristol and Bridge- 
water to he as five to seven in favour of the wearing on the morass, where the road is laid 
on the naked surface of the soil, against a jiarl of the same road made over rocky ground. 

3586. The common practice, on the fyrmation of a veto road, is, to dig a trench lielovv 

the surface of the ground adjoining, and in this trench to deposit a quantity of large 
stones; after this, a second quantity of stone, broken smaller, generally to about seven 
or eight pounds’ weight; these previous beds of stone arc called the bottoming of the 
road, and are of various thickness, according to the c.iprice of the maker, and generally 
ill proportion to the sum of money placed at his disposal. On some new roads, made 
in Scotland in the sunimcr of 1819, the thickness exceeded three feet. That which is 
properly called the road is tlieti placed on the bottoming, by putting large quantities of 
broken stone or gravel, generally a foot or eighteen inches thick, at once upon it» . Were 
the materials of which Uic road itself is comjioscd properly selected, prepared, and laid, 
some of the inconveniences of this system might be avoided; but in the careless way iq 
which tliis service is generally performed, the road is as open as a sieve to receive water; 
wliicli, penetrating through the whole mass, is received and retained in tlie trench, whcdqO 
the road is liable to give way in all changes of weather, A road formed on such .prip-' * 
ciples has never clTcctually answered the purpose which tlie road-maker sliould con¬ 
stantly have in view; namely, to make a secure level flooring, over which carriages mgy 
pass with safety and equal expedition at all seasons of the year. , . 
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3587. An, artificial road in Britain is only required to obviate the inconvenience of a 
very unsettled cliinatc. Water, witli alternate frost and thaw, are the evils to l>c guarded 
against; consequently, nothing can be more erroneous than providing a reservoir for 
water under the road, and giving facility to the water to pass through the road into this 
trench, where it is acted upon by frost to tlie destruction of the road. As no artificial 
road can ever be made so good and so useful as tlie natural soil in a dry state, it is only 
necessary to procure and preserve this dry state of so much ground as is intended to be 
occupied by a road. 

3588. The first operation in making a road should be the reverse of digging a trench. 
The road should not be sunk below, but rather raised above, the ordinary level of the 
adjacent ground; care should at any nite be taken, that there be a sufficient fall to take 
off the water, so tliat it should always be some inches below the level of the ground upon 
which the road is intended to be placed; this must be done, either by making drains to 
lower ground; or if that be not practicable, from the nature of the country, then the soil 
upon which the road is proposed to be laid must be raised by addition, so as to be some 
inches above the level of the water. 

3589. Having secured the soil from under-water, the road-maker is next to secure it from 
rain water, by a solid road made of clean dry stone or Hint, so selected, prepared, and 
laid, as to be perfectly impervious to water; and th''-' cannot be effected unless the 
greatest care be taken that no earth, clay, chalk, or other matter, that will hold or conduct 
water, be mixed with the broken stone; which must bo so prepared and laid, as to unite 
with its own angles into a firm, compact, impenetrable body. 

3590. The thickness of such road is immaterial, as to its strength for carrying weight; 
this object is already obtained by providing a dry surface, over which the road is to be 
placed as a covering or roof, to preserve it in that state; experience having shown, that 
if water passes through a road, and fills the native soil, the road, whatever may be its 
thickness, loses its support, and goes to pieces. In consequence of an alteration in the 
line of tlie turnpike road, near Rownhain Ferry, in the parish of Ashton, ncar'Bristol, it 
has been necessary to remove the old road. This road w'as lifted and re-laid very skilfully 
in 1806; since which time it has been in contemplation to change the line, and conse¬ 
quently it has been suffered to wear very thin. At present it is not above three inches 
thick in most places, and in none more than four: yet on removing the road, it was 
found thaf no water had penetrated, nor had the fiost affected it during the winter pre¬ 
ceding, and the natural earth beneath the road was fouiid perfectly dry. 

3591. Several new roads have been constructed on this principle within the last three 
years. Part of the great north ro-ad from I.ondon, by llorldesdun, in Hertfordshire; 
two pieces of road on Durdlitun Down, .and at llownham Ferry, near Bristol; with 
several private 'roads in the eastern part of Sussex. None of these roads exceed six 
inches in tliickncss; and although that on the great north road is subjected to a very 
heavy traffic (being only fifteen miles distant from London), it has not given way, nor 
was it atfected by the late severe winter (1819-20), when the roads between that and 
London became impassable, by breaking up to the bottom, and the mail and other co.achcs 
were obliged to reach London by circuitous routes. It is worthy of observation, that 
these bad roads cost more money per mile for their annual icpair, than the original making 
of this useful new road. 

3592. Improvement of roads, continues M'Ad.am, “upon the principle I have endeavoured 
to explain, has l)ccn rai)idly extended during the last four years. It has been cairied into 
effect on various roads, and with every variety of material, in seventeen different counties. 
These roads being so constructed as to exclude water, consequently none of them broke 
up during the late severe winter (1819-20); there was no interruption to travelling, nor 
any additional expense by the post-office in conveying the mails over them, to the extent 
of upwards of one thousand miles of road.” 

3593. On 10Adam’s theory the only practical road-maker who has published his opi¬ 
nion is Paterson of Montrose. He says [Lellets and Communications, ijc. 1822.), 

“ These certainly ought to be considered as the grand first principles of road-making.” 
He commends M'Adam’s reasoning on these principles; but objects, as we think with 
reason, to bis drainage of three or four indies, as being insufficient. He adds, however, 
that though he considers M‘Adam’s system as erroneous and defective in draining and 
preparing the road for the materials, yet, in regard to the materials themselves, the mctliod 
of preparing and putting them on, and keeping the road free from nits by constant at¬ 
tention, has his entire approbation. These principles, however, he adds, “ arc not new t 
but have been acted upon before. In regard to small breaking, be certainly has had tlie 
merit of carrying that mode to greater extent than any other individual that I have heard 
of; and the beneficial effects arising from it have consequently been more extensively 
seen and experienced.” {Letters on Jioad-making, p. 49.) 
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SoBSECT. 3. Road-makingt as treated of and practised vartous emt7unt Engineers am 

Surveyors- 

3594. The mtyect offormtng a road may be considered as to breadth, drainage, fences, 
base of the iiard materials or artificial stratum, upper line of tlie stratum, composition of 
the stratum, size of the materials, laying, and compressing. 

3595. With respect to Incadlh, the site of every public road, according to Marshal, 
ought to be sufficiently amiilu to admit of its division into three travelable lines: namely,, 

1. A middle road of hard materials, for carriages and horses in winter and wet seasons; 

2. A soft road, formed with the natural materials of Ihr • ite, to be used in dry weather, 
to save the unnecessary wear of the hard road, and to favour the feet of travelling animals, 
as well as for the safely, ease, and pleasantness of travelling in the summer season; and 

3. A commodious path, for the use of foot passengers, at all seasons. There are few 
roads, even in the environs of populous to'.ns, so public as to require a hard road of 
more than two statute poles (thirty-three fti't) in breadth ; and every public road ought, 
under ordinary circumstances, to have a line which is travelable at any season, and of 
ample width to permit two carriages to pass each other with freedom and safety. This 
ample width let us set down at one statute pole. In deep clayey districts, where hard 
materials arc difficult to be procured, a single road, of half a pole in bieudtli, with dila¬ 
tions at proper distances, to let carriages 2 >ass each other, may, in many recluse situations, 
be advisable. 

359f). Seventy feet in width seems to be considered by Farcy, Walker, Telford, and 
most engineers, as sufficient near the largest towns; and in the case of the metropolis and 
sonic others, they consider that ten or twenty feet in width may be paved. The London 
Commercial road, executed under the direction of Walker, is seventy feet wide; ten 
feet on each side arc occupied as footjiaths, tvvimty feet in the centre are paved for heavy 
carriages,.and there .are fifteen feet of gravel road at each side for light carriages and 
saddle horses. This road has been executed for sixteen years, and h:is given the greatest 
satisfaction; but Walker thinks that considerable improvement would be found from 
paving the sides of a road, iqion which the heavy traffic is great in both directions, and 
leaving the middle for light carriages. 'I'hc canuen or drivers, walking upon the foot- 
{laths or sides of the road, would then he close to tlieir horses, widiout inte^upting or 
being in danger of accidents from light carriages, which is tlie case when they are driving 
upon the middle of tJie road; and the uniiaved part being in the middle or highest part 
of the road, would be more easily kept in good repair. But unless the heavy traffic in 
both directions is great, one width, say ten or twelve feet, if very w’oll paved, will be 
found sufficient; and in this case, the paving ought to be in the middle of the road. 
'Hie width of many of the jircsent roads is, besides, such, that ten or twelve feet can be 
spared for jiaving, while twice tli:it width would leave too little for the gravelled part. 
Although the fiist cost of paving is so great, he does not think that any other plan can 
be adoptctl so good and so cheap in those places where the materials got in the neigh- 
bouihood aie not sufficient for siqqiorting the roads. A coating of whinstonc is, for 
instance, more durable than the gravel with which the roads round I.ondon are made 
and repaired, but much less so than paving; although tlie fieight and carriage of the 
wliinstone, and of the jiaviiig stones, which form the principal items of the expense, 
are nearly the same. 

3597. Hoads ought to be wide and strong, Edgeworth observes, in proportion to their 
vicinity to great towns, mines, or manufactories. As they approach the capital, they 
should be wider and stronger than elsewhere. When a number of roads leading to a 
great city combine and fall into one, the load fiom that junction should be jirojiortion- 
ably solid and capacious. Near the capital, the width of roads is however often restricted 
by buildings, that cannot with propriety be suddenly removed; but every opportunity for 
removing tlicsc buildings, and for widening the road, should be attended to, and no 
future buildings or encroacbincnts should be allowed. And, tliough in some cases it 
apjiears reasonable to permit the erection of new buildings, and the making new plant¬ 
ations, nearer tlian thirty feet fiom the centre of a road, ujion condition that security 
should be given to the public for the constant iireservation of the road that is thus 
injured; it is, however, far safer to prohibit what is injurious to public convenience, than 
to compromise with individuals: cases of private hardship may and must occur, but it is 
part of the true glory of Britain that there exists no exemption in our laws in favour of 
the rich. 

3598. Proportioning the breadth of roads to the trajjic for which they may be employed 
is not sufficiently attended to. In remote places, where there is but little traffic, th« 
waste of ground, occasioned by supeifluous width of roads, is an error of considerable 
magnitude. There are many places where roads of twenty feet in breadth would suit 
the public convenience, as well as if tliey were twice as broad. Now it is clear, Uiat if a 
road is one pole or perch wider than is necessary, there is a waste of 320 perches in a 
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mile, equal to two acres of ground, which, at the rate of tliree pounds per acre, would, 
if the road had been once well mode, keep half a mile of such road as is here alluded to 
in good lepair. 

3599. The breudth of the road and tlte width of the metals, according to I’aterson, 
should depend on circumstances different from tne former. For a few miles in the 
vicinity of such cities as London or Edinburgh, tlie most proper breadth at which a road 
should be formed, is properly from sixty to seventy feet, and the metals from twenty-five 
.to tliirty-five feet. While in the neighbourhood of such towns as Newcastle or Perth, 
it will be sufficient tliat it be formed forty feet bronfl, and that the width of the metals be 
about eighteen or twenty feet. These arc the breadtlis presumed to l>e the most eligible 
in such situations. Rut rules cannot be given to suit every situation: the breadth ought 
to be regulated according to the extent of the run of commerce, or traffic, upon the 
road. As a general rule, liowever, for public roads over the different counties of Great 
Britain, he “ should suppose the following might, in most cases, be adopted. Take, for 
instance, the road betwixt Edinburgh and Glasgow, or betwixt Edinburgh and Aber¬ 
deen by the way of Dundee. These roads are formed in general from thirty-five 
to forty feet wide; and the breadth of the metals is from fouitcon to sixteen feet, for tlie 
most part. Such roads as these would be found to answer very well, in general, over 
the kingdom." A breadth sufficient for the general purposes of country travelling, 
according to M‘Adam, is sixteen feet of solirl inateiials, with six feet on each side 
formed of slighter materials. The Bristol roads, he says, .are made with stoui- about the 
width of sixteen feet. 

3600. The increased breadth which is now given to ovr public roads, accortUng to 
Stevenson, independently of the safety and convenience of the traffic, is favourable 
to the more speedy drying of the road by evaporation, and is calculated to render 
less injurious the rising grow'th of the hedgerows, and the iiltimare erection of 
buildings along the line. “ The highways or great lines of roail should, in no 
instance, be formed of a less breadth than forty feet, and the metal bed not less lhan 
eighteen feet broad, with at least one footpath of five feet in breadth along the side; 
especially within a few miles of all towns and villages. It would be difficult to 
give any scale of breadths for public roads, the local circumstances of which vary so 
much. But, without presuming to be fastidious, we notice, that, within six or eight 
miles of all large cities or towns, the approaches should not be formed at less than sixty 
feet between tlie fences. In such situations the whole breadth should be metalled, 
or laid with broken stones. In the vicinity of towns of about .50,000 inhabitants, the 
breadth should be at least fifty feet between tlie fences, and be in like manner metalled 
from side to sidj. Where the population does not exceeil 30,000, the statutory breadth 
of forty feet may be adopted, the metalling being still, continued of the whole breadth, 
with paved side-drains. At intermediate distances, where it is not thought advisable to 
have the metal of a greater breadth than eighteen feet, the compartments between 
the metal bed and the side-drains may be laid with gravel or chijis of stone to the deptli 
of not less than half the thickness of the cential pait of the road. In the vicinity of 
London, and the capitals of Dublin and Edinburgh, and other great towns, as GLasgow, 
Manchester, Liverpool, &c. it would be desirable th.at the principal approiichcs were at 
least seventy feet in breadth, fully metalled betuecn tlie side-drains, which ought to 
be neatly formed, and paved, and the roads provided with a footpath on each side." 
(Ed. E«cj/c. art. Roads .) 

3601. Narrow roads, it is judiciously observed by Fry, arc almost always in bad con¬ 
dition, which is to be accounted for from the circumstance of every carriage being 
obliged to go in the same ruts; and as each rut is generally only six inches wide, one foot 
of the road only is worn by the wdieels instead of the whole breadth of it; which would 
be the case if the road were of a proper widtli, and if it were well constructed. If a 
road bo laid out, from twenty to thiity feet wide, so flat as that a carriage may stand nearly 
upright on every part of it, and if moderate care bo taken by the surveyor to prevent the 
first formation of ruts, such a road will be worn by the wheels nearly alike on every part 
of it: provided also that the ground on each side, for at least four or five feet, be mode¬ 
rately flat, so as not to excite fear in the drivers of carriages; hut if tliere be deep 
ditches close to the sides of the road, or if the circumjacent land fall off very abruptly 
to the depth of two or three feet, whereby fear of approaching the edges would operate 
on the minds of tlie drivers, every driver will instinctively avoid the danger on either 
hand ; and a road so circumstanced will, in spite of any care of the surveyor, inevitably 
be worn into ruts in the middle. There is a remarkable instance of this kind in a piece 
of road on Durdham Down, near Bristol. This road is a causeway over a piece of soft 
ground; and although it is from twenty to twenty-five feet wide, yet, as the ground falls 
away abruptly on both sides of it, it has been found impossible, for more than twenty 
years past, to liis knowledge, to prevent deep ruts being formed along the middle of it; 
notwithstanding tlie Down itself consists of hard .limestone, and the otlier roads upon 
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conwlidatcd as to form a solid body, and to be impervious to water. Bushes, however, 
the Down are as fine and even as any roads in England. Were this piece of road 
widened out on each side, in an easy slope of about five feet, by rubbish of any kind, 
and by the scrapings of the road itself, whereby the instinctive operation of fear of 
approaching the sides of the present road would be obviated, that piece of road would be 
found to wear as fairly as the other roads on the same Down. 

3602. In regard to t.ke drainage of roads, Marshal directs to examine the site in every 
part, to ascertain whether offensive waters lodge l)eneath it, or quicksands, and land springs, 
which break out in a wet season. If defects of this Icind be found, effectual drains are 
to be run up to tbepi, from the ditches or outer side drains of the site. 

360.3. When roads run through marsh/ ground, Edge^^■ 3rth observes, “ the substratum 
must be laid dry by proper dniinage; and where the road is liable, from the flatness of 
the country, to be at times under water, the expense of raising it above the water must 
l>e sultmitted to in the first instance. All drains for carrying off water should be under 
the road, or at the field-side of tlie fences, and these drains should be kept open by con¬ 
stant attention, and should be mode wide at the outlet.” 

3604. The method of draining which Paterson has found the most effective is thus 
described; — “ Before the materials are put on, run a drain along the niidule of the road, 
all the way, from two to three feet deei>; tlicn fill it witJi stones up to the surface, mak¬ 
ing those at bottom of a pretty good size, and those at the lt>p fully as small as the road 
materials. And, in order that the quantity of stones used for the said drain, may be as 
little as possible, and every way to save expense, it may be niiide as narrow as it can 
possibly be dug. From tliis leading drain make a braneb here and there, to convey off 
the water to the canals on the sides of the road.” This mode of driuning lie has found, 
from experience, to be so beneficial, that a road so drained would be bettor and more 
durable with eight inches, than it would otherwise be with twelve inches of materials; 
and not only so, but that on such a road there would be a saving on the incidental 
repail s, over afterwards, of about one half of the labour, and at least one third of the 
material. 

360.'j. All moist lire from under the road materials must be carried off by such drains. 
Then, if the mateiials arc properly broken, they will become so firm and solid that little 
or no water will get through them; and if it should, this drain would carry it away. 
So that, under any view of it, the utility of these di’aiiis must be very apparent; but when 
we consider (bat, to have tin ground uiuler the road mateiials perfectly dry is to insure 
a good road, these drains become indispensably necessary, and the expense is a mere trifle. 
There are two miles of road, which were made on this plan under I’atcrson’s directions, 
which liase stood all the winter rains witliout injury, anil which promise^to make one of 
the finest roads in tlie kingdom. There is another road of ten miles, that he has lately 
planned, for the greater part of whicii he has specified two such drains, running parallel 
to each other, and five feet apart; and lie would even recommend three or four parallel 
drains where there is a great breadth of metals, except where the load is formed over dry 
sand or open gravel. Although the ellect of such drains will be at all times bcncficiid 
to the road; in time of a thaw, after there have been a few weeks of frost, it will be 
peculiarly so. In frost, tlic surface of the road, though wet before, becomes dry, the 
water being absorbed by the road, or otherwise condensed by the frost; but no sooner 
is this succeeded by a, than', tlian the absorbed or eondensed water again makes its 
ajijiearance all over the surface of tlie road. Tliis is the time that these drains are so 
pecultarl;/ beneficial. 

3606. Where such drains are wanting, the road, on the return of a thaw, throws up to 
the surface all the water it had imbilied; and in many places, the materials, swelling up, 
become quite loose and open. This is a natural consequence, where the material is not 
thick, and where the soil under the road is not perfectly dry; but where a road is dried 
in the way described, it will be nnifornily seen, that the water, instc.id of spewing out on 
the return of a thaw, is sucked in by the drains, so leaving the surface of the road quite 
<lry. It may be observed, that at such times, the places of the road where a few roods 
of such drain had been introduced, presented to the eye, at a quarter of a mile distant, 
quite a contrast to the other parts of the road: the one opaque and dry, from the moisture 
being sucked in; the other ail wet and glistering, its being thrown out to the surftxce. 
{Paterson's Letters, ^e. 44. 48. 84.) 

3607. Thorough drainage, Stevenson observes, “ should pervade the whole .system of 
the formation of roads. The smaller drains, connected immediately with the road, must 
vary in their number, direction, and doscrijition, according to the judgment of the 
engineer. They consist of what are tccliiiically termed box and rumbling drains; the 
former of which arc built, and the latter consist of a stratum of rubble stones, simply 
thrown into on excavation made for their reception, through which the moisture is 
allowed to percolate. Where the road is to be made through a boggy or marshy soil, 
which is generally pretty level, the opportunities for drainage arc less obvious; nor 
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is this so material, as ground of this description is capable of containing a great quantity 
of water without endangering the flooding of the road. In such situations it also 
fortunately happens that land is seldom of much value, and therefore, in making a road 
through a morass, a much greater breadth should be included between the latcrd drains 
than where the ground has an undulating surface. Attention should also be paid to cut 
the ditches of a moderate depth, as the tenacity of such soils depends upon their being 
kept in a somewhat moist state. If a section of such ground be exposed to the sun and 
air, by deep side cutting, it soon pulverises, and loses its elasticity, when the level of the 
road falls, and its surface gets into disorder. Tlie dnunage of a road should rather be 
made across than in a lateral direction, as being less apt to be injure^ by the traffic upon 
it.” (£(i. EncyCs art. Hoails-) 

3608. The Me drains Telford and Walker recommend to be, in every instance, on the 
field side of the fence. In cases, Telford observes, where a road is made upon ground 
where there are many springs, it is absolutely necessary to make a number of under and 
cross drains to collect the water and conduct it into the side drains, which should always be 
made on the field side of the fences. The oriliecs of tliese cross drains should be neatly 
and substantially finished in masonry. 

3609. The surface-drains, or watcr-tahlcs, should be made a few inches lower than the 
side of the road, and of the common width of a spade at the bottom, and they should have 
frequent cross drains under the path and fence, back into the outer side drain. 

3610. Water-tables across the road become rc(juisite in some cases, as i*' flat roads on 

a steep slope. These should .always be made at right angles to the road, with 'heir sides 
gently sloping, to occ.ision as little obstruction to c.iriiagos as possible. In some few 
cases, where roads arc liable to floods, «>r are deficient in drainage, these surface-tables 
may require to be made of a considerable breadth, and jraved ; in this case Grcig to 

Strictures on Road Police, p. -M9.) directs to lay six feet at the bottom of it flat, and 
twelve feet on each side to rise at the rate of one inch in the foot, which will make the 
depth one foot; and from the si^e, no caril.-ige will feel any jerk or shake in passing it. 
Tlie pavement should be made of hammered stones, of nearly equal depth, each stone 
from nine to twelve inches long on the surface, and four to eight inches bro.ad, and nine 
inches to a foot deep; the under-side to be fi.it in the under-face, and not of an irregular 
or angular under-surface, as in that case it would not be solid. 

3611. Rndffes and embankments, of different degrees of magnitude, arc required in all 
lines of road of any length or variety of surface. The subject of large bridges w'e leave 
to the engineers, no department of their art having att.iined higher perfection; of which 
the wondeifnl erections by Telford, in almost every mountainous district in Britain, may 
be referred to^s proofs. We confine ourselves entiicly to such stone arches as maybe 
designed by road-surveyors, and built by eounfry masons. In many cases, cast-iron 
might be substituted for stone with economy and advantage as to waterwfiy ; but though 
tlie principle of constructing both cast and wrought iron bridges is perfectly simple, the 
execution, and especially the putting up, requires more skill, and arc attended with much 
more risk than the erection of cither stone or timber biidges. 

3612. One low arch is in general the most dcsir.iblc description of common road- 
bridge. But most of the country bridges, as Clarke observes, consist of several small, 
high, semicircular arches: where there is a single .arfli, the stream passes without inter¬ 
ruption ; if there arc two or three in the s.ame situation, the sp;icc through which the 
water is to pass is necessarily contracted by the width of the pieis. Ice, and large bodies 
carried down by floods, frequently stop up the small arches, and the accuinulated water 
carries away the bridge; but if such accidents should not liappen, the constant currents 
rushing against those piers w-ash out the mortar, loosen the stones, .and very soon under¬ 
mine die work, if not extremely well put together, which is seldom the case. Unless 
the river or strciun is narrow, or the banks vciy high, a semicircle is an inconvenient 
shape for an arch; u has been adopted on account of the insufficiency of the abut¬ 
ments, and because the pressure is more periicndicul.ir; but scientific engineers, in all 
countries, now construct their biidges witli wide openings, and make the arches either 
semi-ellipses, or segments of l.irge circles —so that the spare above tlie liighest floods is 
comparatively little, and the ascent over the bridg*' inconsiderable. In country bridges 
in Ireland, Clarke continues, the foundations are invariably, and often intentionally, 
defective: the mason considers himself an honest man, if his bridge lasts seven yearsi 
whereas, from the durability of matcri.als in that country, it ought to endure for ages. 
Whatever is under water is out of sight, and is generally composed of loose stones, 
thrown promiscuously together, on which the m<asonry is erected, and all the pains 
and expense arc bestowed on tlie evt-waters and wings, when the ho.aviest stones, and 
those accurately jointed, ouglit to be laid in the foundations. The greatest attention 
should be paid to the quality of the materi.als: the stones should be large, and laid 
in level courses, in the best mortar, composed of sharp sand, free from loam, and quick¬ 
lime, accurately mixed together; the coping of the parapet is generally so slight, tJuit it is * 
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broken down as soon as built, and the entire parapet quickly follows; — it ought to be 
of large heavy stones, roughly hammered, and there should be substantial quoins at 
the ends of the parapets with an immovable stone over them. 

3613. Arches not exceeding eight feet ipari may be semicircular; tunnels not exceeding 
eighteen inches wide may be covered witli strong flags, and either flagged or paved 
under, and there ought to be across either end a deep long stone, sunk below the surface 
of the current, and under the walls, to prevent the water from undermining the work; 
if the stones are square and heavy, those small conduits may be built witliout mortar, 
except at the ends. 

3614. Jn building tunnels or arches across a road in a flow-bog, great pains must be taken 
with the foundation^ or the whole structure will incvit-iMy sink: the building of those 
should be deferred as long as possible, till the peat has subsided, and has obtained a 
tolerable consistence; then make an opening equal to the o'hole work, and sink it eigh¬ 
teen inches below the intended bottom of the arch or gullet; collect a quantity of black¬ 
thorn bushes, and tie them in faggots of t’lC same size ; place these in regular courses in 
the direction of the road, and lay across tliem a platfonn of strong plank three inches 
thick, the whole length and width of the intended mason w'ork ; on this build yom arch, 
and make an allowance in the height of the abutments for sinking. Wherever walls are 
necessary to support banks, and prevent their crund>ling down upon the road, if large 
even stones can be procured, they will not requite any mortar; when mortar is used, there 
ought to be a great many apertures in the work to give vent to the water, otherwise the 
pent-up moisture from behind will push out the wall. In many cases, where embank¬ 
ments can bo made of earth and sods, they are to be preferred to masonry, which is ex¬ 
tremely expensive at tlic commencement, and very perishable; for mortar soon loses its 
cementing quality, when exposed alternately to frost and damp. 

3615. Draining the site of a road on a Jlow-bog, according to Clarke, is a tedious oper¬ 
ation, and often requires some years. A single drain at each side will not be sufficient, 
as the water from the adjacent moss would lill it up as fast as it was made. I.ay out tlic 
road here sixty feet wide, which will allow for the banks when the whole shall be finished ; 
make a drain at each side six feet wide, and at a distance of lifteeii or twenty feet more, 
parallel drains of the same width. If the interval between the parallel drains be after- 
Wimlscut avvuy regularly for fuel, it will tend still to the condensation of the moss. 

361 6. Open drams, in the case if ground liable to sink or to moulder down by frost, ought 
to be made very much sloped on tlic sides, especially the side next the road, otherwise, 
after repeateil scouring out, the road will be ibnnd to have sunk at the siiles;—a very 
common case, and higlily injurious in the case of narrow roads. Whenever this tendency 
to sink is observed, it should be made u;! by the scr-apings of the road, or by other mate¬ 
rials. Roads made over bogs and artificial niounds are particularly liali4e to sink at the 
sides, which should be immediately coiinteracfed to jireveiit the bad consequences. 

3617. Fences along the sides of roads arc essential in all enclosed countries; and all 
engineers and ruad-inakers agree tliat they should never he allowed to rise of a greater 
hcigiit than what is necessiiry for a fence. To give free admission to the sun and air by 
keeping the fences low, Marshal coiisidcis as providing an uiiexjicnsivc, yet most accurate, 
mcthoii of cleaning roads — iiicoinparahly moie so than vvasliiiig or scraping. The legis¬ 
lature, Edgeworth observes, has limited, in several instances, tlie height of hedges to five 
feet; hut this limitation is neglected or evaded. Even were it strictly adhered to, it 
would not be sufficient for narrow roads : the hedges would he still too high ; for it is 
the sweeping power of the wind which c.nrics off dust in dry weather, and which takes 
up moisture in wet. In fact, roads become dry by evajioration ; and when they arc cx- 
Viused to the sun and wind, the elfect of heat and ventilation is more jiuwerful than any 
surface drainage that could he aceoiiiplished. 

3618. Walker observes, that the advantage of having the hedge next the road consists in its 
greater safety to the traveller, particularly if a ditch of any considerable depth is necessary, 
and in the hedge being supported in its growtli from the ground under tlie road, without 
drawing upon the farmer’s side of the ditch. 

3619. 'l‘he fences, Telford observes, form a very material and important subject, with 
regard to the perfection of roads; they should in no instance be more than five feet in 
height above the centre of the road, and all tices which stand witliiii twenty yards from 
.tlie centre of it ought to be removed. I am sure that twenty per cent, of the expense of 
improving and repairing roads is incurred by tlic improper state of the fences and trees 
along the sides of it, on the sunny side more particularly: this must be evident to any 
person who w'ill notice the state of a road which is much shaded by high fences and trees, 
compared to tlic other parts of tlie road wliich are exposed to the sun and air. My 
observations with regard to fences and trees apply w'hen the road is on the same level as 
the adjacent fields: but in many eases, on the most frequented roads of England, more 
stuff has been removed from time to time than was put on; the surface of the road is 
consequently sunk into a trough or channel from three to six feet below the surface of 
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the fields on each side: liere all attempts at drainafre, or even common repairs, seem 
to be quite out of the question, and by much the most judicious and economical mode 
will be to remove the whole road into the field which is on the sunny side of it. 
(Exam, before the House of Commons, ^c.) 

3G20. In the junction of roads, whether of a by-road with a principal road, or of two 
by or principal roads, their respective levels ought, if possible, to be the same, and the 
materials ought to be r.ather broader than usual at the point of turning. In like manner 
the communication of fields by gates ought to be carefully managed, so as not to injure 
the public road, the footpath, the water-table, or the inner drain. All gates should open 
inwards to the fields, and not to the road. 

S6‘2 1. That plantations of trees should not be made close to roads, all arc agreed. What 
the distance ought to be must depend on the elevation of the country, the soil and sub¬ 
soil, the breadth of the road, its ilirection, ubetlier the plantation is to be made on the 
north or south side of the road, its thickness, kind of tree, &c. An elevated situation is 
always more exposed to tlie wind than a level or hollow ; and a dry soil and subsoil will 
always, other circumstances being the same, have a favourable eHect on the roads which 
pass over them. broad road, and a road winding in its direction, have chances of the 
direct influencc«of the sun and wind, according to llie widfli of the former and obliquity 
of the latter; a road running noilh and south, though planted closely on both sides, will 
enjoy the sun during a part of every day in the year; one running east and west, planted 
on the south side with trees forty feet high, will enjoy no sun but tlirough the interstices of 
the branches during the three winter months. Supposing the average height of the sun 
from ten to two o’clock during tliese three months to be 20 degrees, then a tree forty 
feet high will throw a shadow every day duiing that period, upwards of 100 feet long, 
which may show that no plantation should be made netirer the south sides of roads than 
80 or 100 feet. On the norlh-ciist anil north-west sides, they may be nearer, accord¬ 
ing to the elevation and natural tendency to dryness of the site, and also taking into 
consideration whether the trees are evergreens, anil with or without underwood. The 
least injurious trees arc single rows ttained to high stems, properly pruned in, or 
foreshorteneil. 

3G22, The preparation of tin' base if a road, Ibv the reception of the metals or hard 
materials, is a matter of primary imiiortauce. Afaishal, Kdgevvorth, ami some other 
writers, with almost all practical men, seem to ha\e entertained much less enlightened 
notions on this subject than M‘Adam. 

.3G‘2:5. Marshal's preparation consists in striking off flie protuberances, and filling up 
tlie hollow parts ; the footpath and the higher side of tlie soft road being raised with the 
earth which is ie(|uired to be taken ofl’ the bed of the bard ro.id, whose base or founda¬ 
tion ought to be formed with peculiar care. Every part is required to be firm and sound, 
dry earth, or bard materials, being rammed into every hollow and yielding part. In a 
dry situ.ation, as across a gravelly or stony lieigbt, little more, be says, is required, tlmn 
to remove the surface mould, and lay bare the rock or bed of gravel beneath it; and 
then to give the indurate base a round or a shelving form, as the lying of the ground 
may require. In this way, a travelable road may be made, and kept up, at one tenth of 
the expense incurred by the ordinary practice in this case; which is to gather up the 
surface-soil into a ridge, and, on this soft spongy bed, to lay, coat after coat, some hard 
materials, fetched perhaps from a distance. 

3C24. soft bed is now found by far the best; and l\T‘Adain has proved, in the case of 
part of the road between Bridgewater and Cross, that a stratum of hard materials covering 
a morass will last longer than a similar stratum laid on rock : indeed, it m.ay be questioncil 
whether a projjcrly made road on a bog, w'hich yields by its elasticity, will not last longer 
than one on a firm surface. We have been told by a gentleman of some experience in 
road-making, that in Ireland this is actually found to be the case. " Precisely,” as Fry 
observes, “ for the same cause that a stone placed upon a woolpack would bear a greater 
pressure before it w mild be broken, tlian it would if placed on an anvil.” (Essay on Wheel 
Carriages, cjc. ^pp. 129.) 

3625. Covering the base of an unsound road with fagots, branches, furze, or heath, is 
recommended hy Edgeworth. Flat stones, he adds, if they can be had, should then be 
laid over the faggots, and upon them stones <»f six or seven pounds’ weight, and, lastly, a 
coat of eight or ten iiicl'.es of pounded stone. If the practicability of consolidating a mass 
of stones each of six or eight ounces’ weight and under, so as to act as one plate or floor¬ 
ing, be admitted, then the faggots and flat stones must at least be useless, and the stones 
of six or seven pounds’ weight injurious; because, whenever the upper stratum bad worn 
down a few inches, some of these stones, and eventually the greater number, would be 
worked up to the surface, and the road destroyed, or put in a state to require lifting, 
breaking, and relaying. 

3626. A basement if trees, bavins, or hushes, is made use of by Walker when the ground 
is very soft. Tlicy carry off the water previously to the materials of the road being so 
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should not be used, unless they are so low as always to be completely moist. When 
they are dry and excluded from the air they decay in a very few years, and produce a 
sinking in place of preserving the road : a tliickiiess of hard chalk has been recumniended 
for the same piiri)ose; the chalk, mixing with the gravel or stortfes, becomes concreted, 
and presents a larger surface to the pressure. It is alleged on the other band, that 
chalk is one of the worst materials fur roads, as it absorbs water, which, when frozen, 
never fails to break up the road. 

.StJU?. The base of the road is coJistructed by Tejfurd and Stevemon of an elliptical form ; 
if it is upon clay or other elastic substance which would retain svater, Telford wotild 
recommend to cover the whole bottom of the road with surface soil; in cases where 
the natural shape of the ground admits, he would r'.t remove the original surface; 
and, where there are ineipialilics, he would fill them up with surface soil, so as to cut off 
all connection with cl.iy. 

3t>^8. In forming the basis of a road on a floia-bog, Clarke directs to strip the heathy 
sods (tussocks) off' the whole surface of th ; side-drains, and ]>lace them w'ith tlio heath 
uppermost on tlie space intended for the road; or if a sufficiency of brushwood or furze 
can be procured, it will answer still better. Proceed to let off'the water at the lowest ends 
of the drains, Ic.-iving an open channel in the middle of each. After the water has run oft’ 
for some time, throw off’ anotlier sjiil; and repeat this opeiatiou month after month, till 
the space for tlie road becomes compact and diy; and be sine to keep it in that state by 
cleaning the drains frequently. 'I'here should be eight or ten inches of tough clay laid 
over the tussocks or brushwood, which will he greatly the belter of being consolidated by 
rollers. 'I’his pail of the road may be lol’t lathcr higher in the centre than the oilier 
parts, to allow f<>r settling. There is no situation wlieie it is more difficult to make a 
good road than through a flow-hog; hut, if once made well, it is the most permanent of 
all roads, anil, from its elasticity, the most easy to hoises. 

In forming the basts of a road on thm moor, the whole of the peat should he 
removed from the sjiaee on which the road is to be made; for, if allowed to remain 
between the hard subsoil and the small stones, the weight of carriages would press down 
the latter, force iqi the black peat through tliem, and totally spoil tlie road . this happens 
only where there is a thin, soft, peaty stratum between two hard bodies ; for in deep bog, 
the elasticity of the foundation yields to the superHci.d piessuie, and contributes to the 
dur.ability of the ni.iterlals: after this has been so lemoved, the surface, when formed 
and drained, will be ready for tlie road luafciials. 

.‘IRdO. In forming the base or mclal-bcd, Paterson observes, “it is common to cut it to 
the exact hreaillli and deptli of the metals, and to make it quite flat in the bottom, or level 
from tlie one side of the metals to llie other. Supposing this loctal-bed to lie formed 
fourteen feet broad, and nine inches deeji, on a breadth of fourteen tfect, the metals 
would require to he about three inches liigher in the middle than on the sides. In this 
case, then, they W'ouhl be nine inches dee^) on tlic sides, and twelve on the middle; and 
as it is evident tliat the middle of the road, wiiere the metals are deepest, is not sub- 
jeetwl to so mueli waste fiom the tread of the Jiorscs’ feet, as that neaicr tlie sides is 
from the gi inding of the wheels, (Iiis is, therefore, a w aste of metals on the middle of the 
road. Rut this is not the greatest evil of which 1 comjilain : the metal-bcd being cut 
into tile solid ground, and flat in the middle, and having tlie earth on each side about 
nine inches higher than it, — tliis, upon any other ground than that of dry sand or gravel, 
forms a bed for retaining the water, .as well as for holding the metals, w Iiich often deluges 
the miildle of the road with mud or gutters, when it might be prevented. I would 
therefoie ptopose, that a met.al-hed of fourteen feet broad should, instead of being level, 
have a j he in the middle of at least four inches, which will make a decliv ity from tlie middle 
to each side of nearly two inches in the y.ai'd. Then, suppo.sing tlie surface of the metals 
to have the same shape as mentioned above, viz. three inches liigher on the middle than 
on the edges, tlie metals on the sides will be the s.amc depth as fonuerly mentioned, 
namely, nine inches ; but instead of twelve inches on the middle, they will then only be 
seven inches deep, which makes a saving of five inches. This saving of five inches on the 
middle, or two inches and a half on the whole breadth of the metals, is very considerable; 
but this is nut the only benefit arising from tills mode of procedure. I'hc nictal-bed, having 
a slojie from the middle to each side of the road, so far from retiiiniiig the water, runs it 
off from the middle; and this will he of more service in keeping the road in good order 
ever afterwards, than if you were to put three or four inches more of additional depth to 
the metals on the common plan. This appears to me to carry so much of common sense 
on the face of it, tliat I am surprised it lias not long ere tliis time been gcnenilly adopted.” 
Here Paterson seems to infer tliat water may, or rather does, penetrate the stratum of 
metal to the base, which, in properly made roads, will at least not often be the case. 
The argument of a saving in materials is quite sufiicient to justify him and Telford in 
adopting the elliptical form for a basis. 

3631. A soft base is always preferred by M‘Adam, who drains elFectually, and puts no 
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intervening material between the metals and tlie earth, even if it were a bog, “ provided 
it admitted a man to walk over it.” (Examination, ^c. 1819.) The i^mersetshire 
morass is so extremely soft, he says, “ tliat when you ride in a carriage along the road, 
you sec the water treiablc in the ditches on each side; and after there has been a sliglit 
frost, the vibration of the water from the carriage on tlie road will be so great as to break 
the young ice. I never use large stones on the bottom of a road; I would not put a 
large stone in any part of it, nor faggots, nor any material larger than will weigh six 
ounces. If a road be made smooth and solid, it will be one mass, and the effect of tlie 
substratum, whetlier clay or sand, can never be felt in effect by carriages going over the 
road ; because a road well made unites itself in a body like a piece of timber or a board.” 

3632. instructive proof of the preference ^iven by M‘Attain to a soft base is derived 
from a case which occurred near Montrose. Tliis case was sent to him by Paterson in 
the following report:—“ This road," says the reporter, “ for about a mile, goes over a bank 
of sea-beach, many feet in depth, and all round stones from two to five or six inches in 
diameter. Always as the stones above three inches work up, and make their appearance 
on the surface, they are taken off to the side of the road, and broken to the ordinary size. 
This has been done several times every year for many years back, but the road always 
continues loose and open as ever.” The answer of M'Adain was,—“ The road you have 
sent me a report of is novel in its situation, but vciy far front hopeless. The sea-beach, 
of which it is wholly composed, should be picked; that is to say, the large-sized pebbles 
should be carefully removed from the suiface, and carried to the side of the road, and 
there broken, not to what your surveyor calls my size, which is six ounces, but smaller, 
say to three or four ounces. And I must also warn you, that any round stone, when 
broken in half so as to form a hemisphere, is nearly as unmanageable, and ns little likely 
to consolid.ite in a road, as one left quite round; therefore, with regard to weight, your 
stones must be taken so as to form as many angles as possible. No large pebble must 
be left in sight upon the bottom of the road, otlierwise they will work up through the 
broken stones of which your road will be composed; but having prepared a surface upon 
which to place your road, by removing the large-sized pebbles (I mean all above six 
ounces'), and evenly covering the snrf.icc with sand soil or other soft matter, lay on your 
properly broken stones.” Paterson entirely concurs with M’Adam in regard to the ad- 
vantiige of a soft base, adding, in his last puhlication (Letters, ij(C. 1822.), “ although the 
ground under the materials can never be too dry, the materials never unite so firmly when 
placed upon a hard lock or upon gravel, as they do tipon earth, moss, or sand. There 
should always, therefore, be a few inches of the one or the oilier of these put under the 
road, as a bed for the materials, where it is on a rocky or gravelly bottom.” 

3633. When the basis consists partly of firm, and jiartly of loose, materials, or moved 
earth, some nictiy is required to determine the allowance for the sinking of the latter; and, 
indeed, roads, under such circumstances, cannot often be finished out of hand. Some 
judicious directions on this subject are given by I’aterson. “ When a road,” lie observes, 
“ is formed along the side of a bill or sloping bank, the earth that is produced from the 
side-cutting makes up a part of the breadth of the road; so that the road is formed, partly 
on the solid ground, and partly on the ornbaiikinent. All iiew-madc-up earths or em¬ 
bankments subside a little, whatever be the nature or quality of the stutl’of which they 
arc composed: for wbicli reason, that ]jart of the breadth of the road, that is formed upon 
the embankment, should be raised a little Iiiglicr than the solid ground. No precise rule 
can be given to ascertain exactly bow much the different kinds of earths, clays, gravel, 
&c. will subside; but the following has been found so near to the truth, in most cases, 
that it may with safety be admitted as a general ndc. At all places where there are em¬ 
bankments, whether over hollow ground, or along the side of a sloping bank, for every 
foot that these embankments or mounds arc raised in height, one inch may be allowed for 
subsiding. So that if an embankment, or the outer edge of a road formed from the side- 
cutting, requires, foi instance, six feet deep of forced earth to bring it to the level required, 
in that case it shouhl be made six inches higher; namely, six feet six inches upon the 
newly made up ground; and it w^ill be found, in general, to be about six months, from 
the time tliat the embankment lias been made, until it has become properly consolidated.” 

3634. Where the bottom is naturally wet and sponfiy, Stevenson observes, it is well to 
ram it with chips of stone, or with rubbish somewhat freed from earthy particles. It is 
extremely desirable, in every situation, that the road-metal should be broken to a uniform 
size, so as to form a compact body throughout. lint, as the preparation of tlie small 
metal suitable for the surface of a road is expensive, it will, in many situations, be found 
advisable to lay a stratum or course of hand-laid stones, of from five to seven inches 
in depth, with their broadest ends placed downwards, and the whole built compactly 
together, upon the prepared bed or soil. 

' 3635. The materials of the road may be considered in regard to their nature or kind, 
the proper size and weight, the outline of their upper surface, and the mode of laying 
them on and consolidating them. 
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3635. Stone is universally allowed to be tbc best kind of material for roads; and granite, 
trap, or flint, the best species of stone; next in order are some sorts of limestone, and hard 
sandstone. Soft claystone is the worst, Limestone is the principal material in Sviltshire, 
Somersetshire, Gloucestershire, and Ireland; granite and trap inthcnoilh of Eiigliind 
and Scotland; slatcstone in North Wales; sandstone pebbles in !Shroj)shLreand Staflbrd- 
shire; flint in Essex, Sussex, and jjart of Kent; and gravel in Middlesex and Surrey. 
“ The stones used for the metals of any road,” Paterson observes, “ should always be 
the hai-dest and most durabli tliat the place or neighbourhood can aftbrd. But tliis dura¬ 
bility will be found in a great measuic to depend on the dryness of the road. Freestone, 
of a moderate hardness, such as mineralogists would term No. C., ‘that would with 
diflieulty yield to the knife,’ will make a very good road >n a dry slo]>ing bank, exposed 
to the sun and air, or even on a level sui face that has a dry gravelly bottom. Nay, even 
seven or eight inches deep of such metals, on such situations, will make a belter road 
than twelve inches of the best metals where the bottom is constantly dam]), and will 
actually .surpass them in ))uint of dui ability This, however, is not meatit to give a pre¬ 
ference to those metals, but merely t(* show the great dill’eiencc there is betwixt a w'et 
and a dry bottom ; and that such metals will answer very well in the situations above 
described. Still it must be held as a general rule, to take the best and hardest metals the 
neighbourhood can ailbrd, as formerly mentioned.” 

3637. ]}ul the hardest vwlals mil not ahra^s ha found tin: most dvrahlei and here it may 
be remarked, as anotlier geneial rule, with some exceptions, that the h.irder they are to 
break, tlic greater their durability. Siniie stones, fo> instance, as hard as No. p. of iinne- 
ralogists. “ such .as would give a few feeble spaiks with steel,” are so free that they will 
fly under the stioke of a hammer like so many pieces of glass. These, although very hiU'd, 
being of a quality so free .md brittle, will giind dow'ii by the wheels rather easily, and in 
time of lains will be formed into mud; while, on the other hand, there arc stones not 
haider than No. 7. that aiu so tough, tli.at there is great difficulty in breaking them. 
Yet these latter, although two degrees softer, will absolutely last longer than the former, 
on any road whatever. 

.36.S8. li'linls reduced to a small size, and mixed with chalk, make an excellent road 
iu dry weather ; but chalk being very absoibent of water, they become slippery and soft 
in moist weather, and are imicli alfccled by frost. 

3639. liliinstonc, M'Adam and ail road engineers agree in considering the most 
durable of all inateiials; and, wherever it is well and judiciously ajiplied, the roads arc 
conqiaratively good and cheai). Fiy, however, has unifoinily observed, in various parts 
of England, tliat wlicre limestone is used, the roads aie the best; and this superiority is 
not in liis opinion owing ineiely to tlie linidness of this substance, but also to ilf> adhettve 
or cementing pioperty. how'otlieiwise, be says, are we toaeeount foi tlfc fitinness and 
solidity of the lo.nls aroiiiid Biistol, that are made of white, limestone. Fall mentions 
dewstone, which abounds in Nottinghamshire and other counties of the North, as equally 
durable with whinstono. {Kven/ Man his own Itoad-mnkcr, p. 8.) 

3640. Gravel is of two kinds ; that obtained from pits, and that from the beds of rivers. 
Gravel isgeneially .sihcioiis and Jiaid; otlieiwise, indeed, it would have been woni down 
to sand, in inulergoing llie upeiation w'ith has reiulered it giavel. This material is chiefly 
used on the roads round J.ondon : it is often found, Paterson observes, “ to answer 
very well in point of duiability. But sucli kind of giavel, being composed cliiefly of 
hard sand, and smooth, little, round stones, does nut so easily bind together, and seldom 
makes a veiy fnm read. On the other band, stones that are biokcn have so many sides 
that tliey re.idily lock into one another ; whereas the small round gravel kecjis rolling and 
.shifting about by cveiy motion of the wheels. All ro.nd metals, therefore, should be 
of stones as large as to require breaking beibic they arc used. 'J'he roads on which 
gravel will be found to answer best, are those which aic neither too wet nor too diy. I 
liavc seen a road made with such inateiials, not only easily rutted in time of the winter 
rains, but the same road, in the drought of summer, became as loose as ashes, and was 
then, also, very easily rutted; while betwixt these extremes it answered exceedingly well. 
Upon the whole, it would bo improper to use gravel for any turnpike or public road, where 
stones can be got tliat re€|uire to come under tlic hammer.” (^Treatise, ^-c. p. .SJ.) 

3641. The gravel of which roads are vsually firmed is mixed with a large jiortion of clay; 
and the component parts of gi avel arc round, and want the angular points of contact by 
which broken stone unites and forms a solid body: the loose state of the roads near 
London is a consequence of this quality in the material, and of the entire neglect or 
ignorance of the method of amending it. 

3642. Gravel is the worst material for mahing roads subject to great traffic^ Telford, 
on being asked his opinion of it by the road committee, replied, “ I am of opinion that 
the materials in the whole valley or plain lound London being entirely sib'eious, or flints, 
and easily ground to dust, are very improper. This must be evident to every person who 
travels near London in any direction.” In tliis opinion M'Adatn concurs. 
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3C43. Artificial materials for roads are sometimes had recourse to, when stone or 
gravel is not to be procured, and sometimes used because unfit for any thing eKc. 
They are chiefly the scoiia of founderies, dross, cinders, &c., to which may be added 
burnt clay ; the last a very jierisliable material. It is burned in clamps like bricks, 
and differs from them in being in irregular masses, and in not having been previously 
worked. 

3644. Chambers's substifufc far road metatj, or for gravel in g.irdcning, is nothing more than vitrificil 
clay, loam, marl, or any other eartli tliat will not f.tll to powder or burn to lime. The material is intended 
to be burnt in a temporary kiln, to be erected by the side of the road about to be made or repaired; the 
earth may be taken from the side dr.iiiis 'I'he kilns are to be of about .six yards in width, and of any 
length : a stratum of dried earth is to be laid about two IVet in thickness, between two layers of com. 
tmstibles, so as to turn to a vitri Hed state the gi eater portion of the earth so enclosed. The principal part 
of the contents of the kiln will then be in lumps, which are to be separateil from the dust or powder ; and 
such vegetable matter as produces alkali may be burnt with the other materials, to assist the vitrihciitioii: 
salt, barilla, {>otash,or soap-ashes also, if (hey can be procured .at a small expense, may be employed for the 
same purpose The dust unavoidably produced, nr non,lining from the above described burning of clay, 
Ac having been separated from the vitrified matter, is first employed to damp or extinguish the fire, and 
afterwards, though not applicable to road-makiiig, becomes a valuable material, and may be appropriated 
for dressing land. (Newton’s Journal^ voL i. p. 354.) 

3fi4.'>. The preparation of materials relates chiefly to tlieir proper size or weight, and 
cleaning from earthy matters. 

364R. Jircaldng the materials evenly ts a point. Marshal observes, on which very much 
depends; for by doing this, the wear of tlie road becomes regular. Where the heads 
of large stones risevahove the genoial surface, they become obstacle*' to carriages, and 
stumbling-blocks to horses : beside their tending, by the jolting motion wliich they give 
to carriages, to indent the surface on eitlier side of tlicin ; and thus to increase the rough¬ 
ness, and hasten tlie dec.iy of the ro.id. 

3647. The proper size if road dories requires much latitude. Not only the intended 
use of the ro.id, but the n.aturc of the m.-xterial, is to be considered. A road for bro.ad- 
whccled carriages of burthen only, may be made of larger stones than one for narrow 
wheels ; and bard stones re(|iiire to be broken sin.vller than those which more readily 
wear down and form a traielable surface. For when once the surface of the materials 
becomes united and cemented together, and its rock-like texture csfablishcd, the stones 
that are crushed, and tlie smallei fragments which are splintered ofli in wear, serve to 
encrust and hind together tlie stratum of stones which lie next in succession hene.alh ; 
especially if proper attention he paid to the irregularities of we.ir, and to bring hack the 
surface, wherever it is requisite, to its original evenness of convexity ; so that it may, in 
every part, act as an arch, and may he able to resist, with the greatest firmness, the 
weight with which it maybe impressed. 

SG48. In forming and rcpninng roads with stones if large size, a considerable share of 
the ex’pense arises from the labour of reducing the materials; and, iti consequence, the 
smaller they arc broken, the greater becomes the expense. This, on ordinary occasions, 
is a serious consideration. Hence, in constructing and repairing common roads, it is 
advi.sahle, — instead of reducing the surface stones to small fragments, with the hammer, 
at a great cost,— to cover them with iiiatcri.als that arc already reduced; as the rubbish 
of stone (junrries, sol't stones or gravel, or the scrapings of the road to he repaired. 
Such cementing materials being washed and worked down, by rains, and tiie action of 
carriages Jind the feet of travelling animals, among the surface stones, assist iniieh in 
binding and fixing them in a film crust, and in making the road immediately passable by 
horses and light carriages; most particulaily, if the whole lie compressed and united 
together, by a heavy roller (suitable to the purpose) repeatedly passed over the surface. 
Such is Marshal’s ojiinion ; how miieh it diilers from M‘Adam’s and Patcison’s cannot 
but he remarked by the reader. 

3649. The size of stones jn-eferred by Edgeworth is not specifically inciitioutid; but on 
hogs he would lay stones of six or seven pounds’ weight: lie elsewhere observes that no 
stones larger than an inch and a half in diameter should he left on the surface of the road. 

36.‘)0. The size which Walker approves (f he has not given in very definite terms; 
and his observation as to the foundation acting by tm arch is, in our opinion, erroneous. 
He says, •* Where whin or other stone is to hie used, the size of tlie pieces into which 
it is broken should decrease as we ajiproach th" surface — the superficial coating not ex¬ 
ceeding a cube from one inch to one inch and a half. If the foundation is bad, breaking 
the bottom stone into small pieces is ex()cnsive and injurious, upon the principle I have 
above described, and also for the same reason that an arch formed of whole bricks, or of 
deep stones, is to be preferred to one of the same materials broken into smaller pieces; 
for in some counties the materials will admit of the foundation of the road being con¬ 
sidered as of the nature of a flat arch, as well us of being supported by the strata directly 
under it.” 

3651. The size of metals, according to Paterson, should be difTeront for the upper and 
under surfaces of roads ; and both should he regulated according to the situation of the 
road, and the nature of the ground over which it is formed. “ Such small broken 
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metals as are most proper fur a road formed on a sloping bank, or on a very dry bottom, 
would be quite imi>roper for a road that is perfectly level, and is much subjected to 
dampness. In the former case, even six or eight indies deep of such metals wiU make a 
good road; but in the latter case, twelve or fourteen inches will be found inadequate. 
In the former case, too, the metals should be of such a size as may fill and pass through 
a ring from two to two inches and a half in diameter; and in the latter case, they should 
not be under three inches; as under that size I have never found them to make a durable 
road in such situations. Every road tliat has more than eight inches deep of metals, 
should have the half of these in the bottom broken considerably larger than tliose on the 
top. If the road, however, has a dry hard bottom, there is not so mucli need for this ; 
but if the bottom is soft and wet, it is of the greatest serv'-'e in making a firm road, and 
preventing the metals from sinking: and the softer tlte bottom, the larger, of course, 
they sliould be.”’ But it is to be remarked, that the san.c author in his Letters, ^c. 
published tliree years afterwards, says, “In my former treatise I proposed, where tlie 
bottom was soft, to have the under course >f stones a little larger than those at top. 
This I have seen of service, in several cases : but my mode of draining, which sliould 
never be neglected, suiiersedcs this entirely. 

30'f‘2, The criterioii cf size ailopted by M‘Adam is six ounces, or under, for evtjry part 
of the stratum. 

S6j3. The size approved of by Clarke is not defined, but it should, he says, be small. 
“ The common practice is to lay a stratum of stones nearly the size (if a man’s head, as a 
foundation, and to cover them tvitli two or three inches of sin.-vller ones ; but, from ex¬ 
perience and observation, I am decidedly of opinion, that .all the stones sliould be small, 
and as nearly as possible of the same size : for, though a road made as above described 
may be very good at lirst, the wheels of carriages will grind the small stones to powder, 
the large ones will then rise to the surface, and the road will become intolerably rough, 
and though frequently repaired with new materials, the same cause will produce a simi¬ 
lar effect; whereas, if .all the stones are small, and nearly of the same size, they will 
soon be cemented into one solid mass, and will be worn evenly to the last, so that no 
repairs will ever be necessary, but the addition of a few broken stones occasionally.” 
( Obs. on Roads, p. 11.) 

dC.51. In Jiring vpon the size of the top mettd, Stevenson observes, *< the more hard and 
tough its nature is, the smaller it may be broken ; it being an object of main importance 
to have the metal ‘ well assembled,’ as the road-makers express it, or broken of a uiii- 
foim size. In almost every county there is a variation in the quality of the rock, and 
also in the size to which it is broken. Ilo.ids have latterly been made under a specifica¬ 
tion as to the weight of the pieces, varying fiom six to eight ounces. Formerly it was 
not uncommon to have them specified, of the size of a ‘ hen’s egg,’ or evei# of a ‘ man’s 
fist.’ By reference to weight, the road-maker’s operations became more precise; but 
regard should also be had to the specific gravity of the materials, which dilfcrs con¬ 
siderably. For example, granite may be taken at twelve cidiic feet in the ton, and whin- 
stone (the greenstone, basalt, and clinkstone of mineralogists) is oAen met with of similar 
weight. Compact limestone and flint aic about fourteen, and quartzy sandstone about 
filleen feet to the ton. Perhaps the most convenient and uniform test for the size of 
road metal is a ring measuring two inches aud a half diameter in the void. When the 
ineltd is thus broken, and the road carefully treated, its surface soon becomes smooth 
and compact, without requiring the addition of blinding, or filling up the interstices 
witli gi avel, which, if used, should be free of earthy particles. But this addition is hardly 
necessary, where there is much trallic, as the rough and angulai' sides of the metal soon 
lock into each other, and form a smooth surface.” {Ed- lincyc. .art. Roads.) 

‘3655, T^e mode of joreparing gravel is nearly the same by all the best road engineers, 
who agree with 'relford, that it ought to be completely cleansed of every particle of clay 
or earthy substance, and its different sizes ought to be selected and arranged by means 
of riddling or washing. In the use of tlie ridder, the particles of earth or clay adhere 
so much to the stones, that itfieqiicntly requires to be exposed to the sun, air, and frost, 
for several months, and tlien riddled over again. In this gravel, the stones are of dif¬ 
ferent sizes and different shapes; all those that are round ought to be broken with a small 
hammer. Some attempt to attain the same end sooner by washing ; but this is both a 
more expensive and less effectual mode than that of taking advantage of the weather. 

S656. The mode of breaking stones recommended by Edgeworth, is by persons sitting, 
and using small hammers. A hard stone should be used as an anvil, and the stone to 
be broken may be advantageously held in a forked stick. Attempts were made some 
years ago to break limestone fur roads, by the force of horses, wind, and water. Stampers, 
shod with iron, and raised by proper mill-work, were employed; they were let fall upon 
blocks of whinstone. These mills were found profitable for breaking limestone to 
powder, as a manure, where fuel was scarce, but they crushed the stone to dust rather 
than to fragments; if lighter stampers were employed, they frequently failed to break 
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the stone. Feeding the mill was also found dif}icult.and dangerous. This unsuccessful 
attempt should not discourage mechanists from further trials. Stones previously broken 
to tite size of five or six inches, might be thrown upon a strong circular horizontal 
grating, made of cast iron. The stones might be forced downwards through this 
grating by an iron rammer or a sledge; they would thus be broken to fragments that 
could not exceed a certain size, and that would not be reduced to powder. 

3657. The manner of breaking, according to Telford, is of great importance. More 
depends, he says, on the weight, sliape, and manner of using hammers, than any one can 
conceive who has not had much experience in road-making ; the difference in managing 
this operation being not less than ten per cent. ; and is, besides, of equal importance 
towards the perfection of the road. The size and weight of the hammer he would ap¬ 
portion to the size and weight of the stones; and the stones should he broken upon the 
heap, not on the ground. It must he evident that using round stones, instead of broken 
ones, will be the means of deranging the position of those near them, and of grinding 
them to pieces. 

3658. According to the only method of breaking stones, both for effect and 

economy, is by persons sitting: the stones arc to he i>laced in small heaps; and women, 

hoys, or old men past hard labour, must 
sit down witli small hammers and break 
them, so as none shall exceed six ounces 
in weight. 

3659. In IIottinnu'"m.shire, and part 
of Yorkshire, a very convenient portable 
machine is employed for the breaking 
of small land and waterworn stones. 
Tlio diameter of I he stones to he broken 
according to the mode in question 
should nut exceed five or six inches: 
they are placed on a tabic of a tri¬ 
angular sha])e {Jig, 541.), boarded on 
three bides like a dressing-table, but 
open at the narrow end, which is placed 
next and in front of the operator, who 
sits on a stool (/>) or starnls as he may 
choose, and lias a block between him and the point of the table («), the top of which is 
about six indies lower tlian the top of the table. IJy means of an iron ring 
fixed into a handle of wood ( fig. 543.), he draws from the table as many of 
the stones as tlie ring will enclose on the block, and then breaks tliein while 
still enclosed in tlie ring, which is held by his left hand. When this is 
done, then, with another motion of his left hand, he draws them in the ring 
off the block till they form a heap at one 
side, or ho at once drops them into the hand- 
barrow measure {Jig- 5‘13.) 'J'o prevent any 
fragments from getting to his f.icc, he jiuts 
on a wire guard or veil {Jig. 544.), wliich 
may he tied by a lihhon round his head, or 
suspended from his hat. 'I'hc same hand-barrow, wliich serves as a cubic yard measure, 
serves to cJiny the stones to any distance. 'I'hc price paid is so 
much a yard. In some pl.sccs, the breaking apparatus consists of 
three separate parts, the table, the block, and the stool: in others, the 
whole is combined in one inachino, furnished with a wlieel,(^g.541. c), 
which serves as one foot wlien the machine is stationary, and handles 
{d) ; and which admits of moving it from place to place, as easy ns 
a common wheelbarrow. All that is wanted to render this appa¬ 
ratus complete, is a portable rhelter or shed, which might be formed 
entirely of plate-iron, to move on three wheels; or a slight iron 
frame on three wheels, to be covered with reed frames or straw 
matting. The shelter sliould be formed so as not only to protect 
' from perpendicular rain or sun, but from side winds and (Iriffing 
snows or rains. {Gard. Mag. vol. v.) 

3660. Boulder stones, according to Fall, “are broken with a hammer upon a block made 
oficast iron. The hammer should weigh about three pounds and a half or four pounds, 
with two fiat faces of about an inch and a quarter in diameter, and a handle similar to 
4 *Uacksmith’s hammer. The cast-iron block must be six or seven inches square, and 
tiirce inches and a half in thickness, and let into a piece of coarse solid wood, about 
^thirteen or fouiteen inches square, and seven or eight inches thick. The block, when 
used, is to be placed firmly upon the ground, with a kind of trough so fixed that the 
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pebbles may, with ease, be brought on tlie block with a ring. Tlie ring should be about 
five or six inches in diameter, an inch and a half in breadth, and a little thicker than 
hoop-iron, with a short handle to it: this instrument is used for confining the stones on 
the block, while going through their operation. The trough has four feet to support it, 
two of which (those nearest to the breakers) are no longer timn what is necessary to allow 
the stones to come upon the block: the other two are placed at a little distance from tlie 
block, and should be somewhat longer, in order that the far end of the trough may be 
higher, say four or five inches; by which means the person w ho breaks the stones will, 
%vith ease, pull them up on the block; and, as be must always be in a sitting posture, 
it is requisite tliat he shoidd get all the advantage over them he can. The trough is, in 
form, like a washing tub, except that the end next fh block is much narrower tlian 
the other, and left open ; at the bottom of it — the end next tbe block—should be fixed a 
grate, to let through tlio dirt or sand wliich is shovelled up willi them when put into the 
trough. It will sometimes be of great advantage to gravel, wlien clay, earth, or other 
matter, adheres to it; for, by constantly lemoving it about, and being frequently ex- 
]iosed to frost, wet and dry weather, the dirt becomes tender and moulders into pieces, 
wliich the grate will readily separate, without any hinderance to the breaker or waste in 
the stone. A blacksmith’s anvil is the best block ; and a box or trough, made as just 
described, must be framed so as to .agree with it.” {Fa/l's Suruct/vr’s Guide.) 

3661. lireaking htf niaclnnery. On a new line of road, between Bury and Bolton, in 
Lancashire, a rotatory steam-engine is attached to a maclnno similar to a stone-mill, but 
considerably stronger, wliich breaks tlie stones to cover the road at the astonishing rate 
of seventy or eiglity tons in ten hours. The engine is movable on wheels, so that it can 
be removed to any part of the road without being taken to pieces. (^London Journal of 
Me ^-c. Sept. 1822.) 

3662. M‘Adam's criterion for size is weight. On being asked by the road com¬ 
missioners to mention the dimensions, he st.ited, that there was very little diflerence in 
tlio weight of the stones used in road-making. “ I did imagine,” he says, “ that a dif¬ 
ference cxistcil; hut having weighed six ounces of dillercnt substances, I am confident 
there is little dilTerence in ajipearance, and none in effect: 1 think that none ought to 
exceed six ounces; I hold six ounces to be the maximum size. If you made the road 
of all six-ounce stones, it would he a rough road; hut it is impossible hut that the greater 
part of the stones must be made under that size.” — “ Do you find a measure or ring 
through which the stones will pass, a good method of regulating their size ? ”—“ Tliat iit 
a very good way ; but I always make my surveyors eaiTy a pair of scales and a six-ounce 
weight in their pocket, and when they come to a heap of stones, they weigh one or two 
of the largest, and if they .are reasonably about the weight, tliey will do ; jt is impossible 
to make them come exactly to it. ” 

3663. IVil/i respect to the size of stones, Paterson disapproves of six ounces being 
made the maximum, as proposed by M‘Adain. “ I find,” says he, “ there are many 
under the weight that arc yet of a very improper shape and size; even from three to 
four inches between the extieme points. Besides, scales for weighing are not so portable 
nor convenient as gaiiging-rings for the size. The ring I generally use is two inches 
and a lialf in di.ainetcr; and the stones should be broken so that the largest may pass, 
in any direction, tlirougli it. On Ibis plan you liavc the mateiials smaller, more equal, 
and more square in shape, than on his plan. An inexjierienceil person, on the first view 
of it, may tliirik otherw'ise ; but it is a fact, that taking niy ring as a gauge, you will 
not have five stones in a thousand (hat will exceed four ounces in weight, and none of 
improper shape or dimensions : while on Mr. M‘Adam’s plan you will have more than 
tyenty in a thousand tliat will not pass longitudinally, even through a three-inch ring. 
It is now nearly three years since I first heard of his standard weight. During that 
time I have had people both working to it, artd also to my ring-gauge; but 1 have 
uniformly found that mine are so much smaller, that they cost about a fflh more in 
breaking than his. Upon tlie whole, then, I would recommend the ring as every w'ay 
preferable to the scales: and I have no doubt that it would be an improvement even to 
reduce the ring a little, where the ground under the road is completely dried by the 
method I have described.” 

3664. With respect to the depth of metals. Marshal mentions twelve inches: but 
Edgeworth considers an average of nine inches as sufficient for any road on a good 
basis; and two thirds of the quantity, he says, will make an excellent road at a distance 
from any great town. 

3665. The depth of materials, according to Walker, depends so much upon the soil 
and the nature of the materials tlieinseHes, that it is impossible to lay down any general 
rules for them. The thickness ought to be such that the greatest weight will not afifect 
more than the surface of the shell; and it is for this purpose chiefly, that tJiickness is 
required, in order to spread the weight which comes upon a small part only of the road 
over a large portion of tlie foundation. 
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The depth iolid materials rechmmended by WAdam is one’of tCT inches, which 
be thinks equal to carry any thing when welt coohulidated, and whether on a softer hard 
substratum; he should {ircfcr a soft one. (Esaminations, ^c. 1819.) 

3667. The depth of metaE, according to Paterson, should be regulated according to 
their quality, the sitwitiun of the road, and the nature of its basis. On the generality of 
turnpike roads it should be made from ten to twelve inches; and upheld afterwards at 
tlie depth of nine or tun inches. Yet, in some situations, even six or eight inches will 
make a much better road tlian twelve or fourteen in other situations. 

3668. Tlie dcpHk, acceding to Stevenson, must depend a good deal on the quality of 

the rock, hut it should s^dom be lcs-> than eight inches in all those parts of tlie road on 
which carriage wheels may be supposed to pass. Towards the verge, it may be less. 
(Ed. Encyc. art. Itoads.) * 

3669. iVilh respect to the shape of the smfuce of the metals, almost all road-inakcrs 
agree that it should be convex, but they diller a little in the degree of convexity. It is 
also allowed by most of them that on roads up ascents, the surface of the mctjds may be 
flat, bevelled, or somewhat inclined to one side. Concave roads are not here -taken Into 
account, as they require a different general plan, and may be considered as not resorted 
to in preference, but from accidental circumstances. 


3670. Concave roads atj) were recommeiidcil, mid to a reiuii.. extent adopted, by the celebrated 

Bakewell ot Dishley l’ra('tic.illy roiisulcred, siub .i road la in cHbet nulliiiig mure than a flat road with 
a glitter tn the middle, instead of a gutter at each side. 



3671. The proper convexity of a wet-weather road, according to Marshal, is to be 
regulated by variety of circuinstaiicos; .is, first, by the materials of which it is to be 
formed: soR^lmterials arc most liable to be worn into ruts and hollows, and require to 
be laid up with a quicker descent fur rain-water than liaid materials, which require less 
elevation or rotundity of surface; and least of all a firm even pavement. Secondly, a 
convex road in the face of a steep is to he laid up higher, with a given material, than 
one on more level ground, on which rain-water has no other tendency than to the sides: 
whereas, in the face of a steep, it may have an equal or greater tendency along the line 
of the road, and is liable to be caught by the slightest impressions of wheels; and tints 
to wear channels, as may too often be si'en, fioin the top to the bottom of the hill. 

' Even where tbj surface of the road is perfectly smooth, it may have twice the distance 
to run, before it reaches the outer inaigin, that it has on a level. And, thirdly, the 
degree of convexity is to be determined, in part, by tlie width of the road; the mate¬ 
rials and descent being equal. A wide road reipiires to be formed with a greater side¬ 
ways descent than a narrower one ; wliich more readily frees itself from rain-water, 
inasmuch as the distance is shorter from the crown to the outskirts of the road. Nor is 
freeing a road from rain-water tlie only object to be kept in view, with regard to its 
convexity. The case and safety of Ctiriiages, and particularly those of burthen, whose 
■ loads, being of light materials, arc laid up high, require to he consulted. A cairiage moves 
most freely, and with the least exertion of draught, when the load lies evenly upon the 
wheels on each side. In proportion as the weight is thrown on one side, or the other, 
the resistance is increased; especially on a road which is liable to iniprcssiuu. Hence 
an inconvcniency of a highly convex road in the face of a steep, and hence the utility 
of breaks in long ascents. 

"3672. It is evident that even/ part of a road shovld be equally and duly convex, — should 
be equally safe and easy for carriages of every description, — otherwise it becomes more 
partially worn ; the more level parts only arc used, the steeper being in a degree useless. 
Hence a road of even and due convexity is not only easy and safe, but may be formed 
of a narrower widtli, than one whose steep .sides arc neither easy nor safe to be travelled, 

, and whose crown only is in use. On measuring different pas.sages of roads which 
to lie in the most desirable forin, Marshal found that their convexity, or the 
evabon pf the ^rown or middle of the^road above the ba.se line, in roads of twenty feet 
in width,'was ten inches; namely, one inch^in every foot on each and he 

■ result may be taken as a general guide in forming roads; this 

’ inidalf degrw of convex,|jy liable to be altered, according to the ^dth of Uie road, 
the snatnre of the matenaig^ oUier circum^nces. ■* 

36,73. ^ whole bmrvel o*. convex road cannot easily be kept up in a narrow site, as in 
the of 1^®®' \If raised, it presently wearl into a middle track and two 

foul drains^ pjj pf tlicm, afad becomes, in wet weather, a dirty 

WJqhvi* %her carriages or horses, and in wtdeh a foot passenger haa 

■ .VrhCTp to Jft pis foot. " ut if such a lan^lil^ thrown into a shelving form, resembling 
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half a barrelled or convex road* p. greater width of iravelable road- for carriages •ml,'' 
horses will be ob^ned} ruts will not 1k) so liable to be farmed; the whole of the Waier ' 
of rains will lie thrpwn to one side* while the ottipr will afford a comforiable walking 
path, at all seasons. It is to be remarited, that when water in a wet season is apt to oozti 
out of the hanks on the upper side of the lane, a nairow channel is to be cut, to prewat 
its overflowing tlie j-oad; or, in fonning the bed of the road, the inclination may in ' 
some coses be reversed, so as to throw the drain on that side of the lane whence the 
spring water issues i thus the same drain will serve for the spring and the rain waters. 

3674. Semv^nvM roiitfs are applicable not only to narrow lanes, but |(i the sides of lulls, 
where the road, as it generally ought, is conducted sidelong (tHit direedy) up the slope. 
By this form of the road, the wliole of the watei which falls upon it will be got rid of 
without inconvfnience or expense; and foe bed of foe road for this purpose may be 
made narrower than for a full convex road, — a ciicumstaiiee which in some cases may 
become a smng of much expense. The upper side of a road in this form being nearly 
level, Snd OTm to the fool of foe steep, would be chosen by ascending carriages, while foe 
looser side would acquire a looseness of surface, and be used by laden carriages gohig 
downward; while a raised footpafo on the lower margin would be a secure guard, atm 
a relief to the apprehensions of timorous travellers. 

3675. The convent^ of a road, according to Edgeworth, need be no more than what will 
prevent It from being worn hollow befoie it can be conveniently repaired; and be very 
judiciously assigns as a reason, that no lateral inclination of the ground, consistent witli 
the safety of carriages, would empty a rut of three inches deep. So far from this being 
the case, whoever attends to tlie fact will And, that, even down a moderate slope, where 
any dirt remains Upon the road, the water will be obstructed. £vcn if there are no ruts 
on a road, the mud and sludge will not nin down a slope even of two degrees, which is 
tlie utmost imlination tliat sliould be permitted on a mail-coach road. 

3676. The dfgieeof conienty •preferred by Deiyamtii and John Furey is one of twelve 
inches in a road fifty-five feet wide; but to attain this shape when the road is worn 
down, in first forming there should be a nsc in the centre of sixteen or eighteen 
inches. 

.3677. The com'exitypreferred by Telford is no more than is just sufficient to permit the 
w ater to pass from the centre towards the sides of the road; tlie declivity may increase 
towards foe sides, and the general section form a very fiat ellipsis, so that the side 
sliuuld (upon a road of about thirty tcet in width) be nine inches below the surface 
ill the middle. 

3678. The degree ofcomvnty projiosed by Clarke, a young Irish road-surveyor, is still ‘ 
less than tliat of Telford. Were it not absolutely necessary, he says, to let the rain-water 
lun oif quickly, the best shape for a road would be a flat surface, and) therefore, foe 
nearer we can approach to foat form the bettor; for, if the road is much elevated in foe 
centre, wheel carriages will all run in the middle, and, of course, very soon wear that part* 
into deep ruts; and if they arc then forced to go upon the sides, almost the whole weight 
will press upon the lower wheel, which will, of course, sink deeper, and occasion a dis¬ 
tressing resistance to the sliouldcr of (he horse at tliat side, therefore, as before observed, 
the flatter a road can he made, consistently with a moderate fall for the rain-water to^ 
escape, the more convenient and durable it will be; for a road sliould be as bard and as 
smooth as possible. An idea of a perfect road may be formed from a frozen canal, where 
flatness, smootimess, and hardness, are combined: in imitation of such a surface railways 
were invented, and fully illustrate the principles assumed. Roads cannot be made so ox 
fully to attain those perfections: but we should always have them in our view; for the 
nearer w e approach to sucli a standard, the less will be the friction, and foe greater the 
facility of draught. On a site of sixty-three feet he forms a metalled road of thirty-four 
feet, with a rise of nine inches in the middle; a six-feet path at one side; and a ditch and 
bank at each side, occupying ten fett six inches, {fg- 546.) 



3679. The degree ef conveniy preferred by Walker is just a suflScient rise towcurds foe 
niiddle, to incline foe water to the sides; and jn place of making foe whole sfridtl^ foe 
s«tion of one curve, to form it by two straight lines, fonning inclined piaffes^ f^od 
joined by a curve towards the middle. “ Iscon,” he says, “ ridges formed in whet I 
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thought wcU-faimed land, much after what I would recommend for the form of a road. 
Tlie object of forming the laud into ridges, raised a little in the middle, is the same as 
tliat of raising the middle of a road, to prevent the water from settling upon it; and what 
is sufficient for the ploughed land, is certainly enough for a road. If the road is of good 
stone, four to five inches rise in ten feet is sufficient; gravel and other inferior material 
will ^low a little more. This shape not only assists the water to pass from Uie centre 
towards the sides, but greatly contributes to the drying of tlie road, by allowing the action 
of the sun and air to produce a great degree of evaporation. Surveyors ought to use a 
level in giving rc^s a proper shape, in order that the surface may be of one uniform 
curvature, without the sitiallcst deviation, in any one spot, from the prescribed line of the 
cross section.” 

3680. The degree of cemvexily preferred by M*Adam is loss than tliat approved of by any 
of the road-engineers mentioned, unless perhaps Edgeworth, “ I consider,” he sa^s, 
“ that a road slioiild be as flat as possible, without regard to allowing the water to run oft' 
at all, because r carriage ought to stand upright in travelling as much as possible. 1 have 
generally made roails three inches higher in the centre than I have at the sidc.s, when they 
are eighteen feet wide; if the road be smooth and well made, the water will run oft' very 
easily in such a slope. When a road is made flat, people will not follow tlic middle of 
It as they do when it is made extremely convex, which is th’- only place where a carriage 
can run upright, by which means three furrows are made by the horses and the wheels, 
and the water continually stands there: and I think that more water actually stands upon 
a very convex road, than one which is reasonably flat.” 

3681. If a road be high and co7tre.vin thetniddL', Fry observes, no care of the surveyor 
can prevent tlie formation of a pair of ruts along the ridge of the road; from an 
instinctive operation of fear every driver will take this track, as being the only part of 
the road where his carriage can stand upright; and even if it be not so convex as to 
excite fear, yet the inconvenience of travelling on a sloping road will always produce the 
same ellcct. 

3682. I'hc convexity recommended by Paterson on the level ground, where the bottom 
is dry, should he from one inch to one inch and a liiilf in the yard. From tliis, the de¬ 
clivity may increase even to three inches in the yard, just in pro]) 0 )tion as the gioiind 
increases in wetness; but beyond that declivity it would probably he iinpro)>er to carry it 
ill any instance. If tlie bottom, however, is dry sand nr gravel, the convexity should lx: 
very little indeed. But in all cases, whether wet or dry, a road formed on sloping 
ground, should bo very nearly level from side to side. I'lio reasons are obvious. In tlie 
first place, it is well known that carriages running quickly over a hill, are more easily 
overturned than on level ground; it would therefore be dangerous, in this respect alone, 
were the road'to have much slope on the sides. In the next place, as the great end in 
giving it the convex shape is to run oft' the w.atcr and jircvcut it from lodging, tins is 
not so necessary on a road formed upon sloping ground, as there the water will not lodge 
so as to injure it. In his second work {^Letters, <5fc.) I’atcrson observes of the a’oove 
tlirections, “ In my treatise respecling the form of the road, I proposed the slope from 
the edges of the materials, to the side ditches, to he fiorn an inch to an inch and a half 
in the yard, where dry; and to increase the slope a little, where wet. But hy adopting 
those drains under the road, no greater slope will he required, in any situation, than an 
inch to the yard. 

3683. The convexity recommcivted by Stevenson is, wdiere the road passes through a level 
track of country, an ellipsis, “ falling from the centre to the vc ges on either side, at a rate 
not exceeding an inch and a half perpendicular to a yard hori 2 oiitnl. (fig. 5-17.) But 



when an acclivity in the line of draught occurs, where carriages arc in the gn^atest 
danger of being upset, the surface of the road should he kept flat, or with a fall not 
exceeding three quarters of an inch to the yard, to take the water gently oft' towanl the 
sides, and prevent it, during heavy rains, from rutting tfie road in a lateral tHreetion.” 
(Ed. Encyc.'art. Roads.) 

3684. With respect to the order and mode of laying out the materials, there is some dif¬ 
ference of opinion. Some begin with the largest, and finish with the very smallest, or 
with gravel; some lay on the whole at once, and others in two or more strata, and so on. 
That such a mode of depositing materials could never make a good road is evident, 
for tlie reasons given by *M‘Adam and f’larke; the larger stones would soon rise to the 
surface, and roll about loose on it; the stia( 4 , being thus broken up, would admit and 
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retain water, which, by the traffic of the road, would render the substratum, in nil such 
places, a mass of mud; and the whole would become bad in proportion to the traffic, tlie 
subsoil, and the climate. Marshal is equally wrong in his directions for forming farm- 
roads, by tilling the wheel-tracks with hard materials. In depositing these, he says, the 
largest and roughest are to be thrown to the bottoms of the wheel-trenches, as found¬ 
ations for the hardest, which ought to receive the immediate pressure of the wheels, the 
softest and finest being disposed of in the horse-track. It is evident the continual action 
of the wheels in the same rut, aided by the water which must infallibly lodge there, 
would soon work up the larger and rougher stones, and render tlie traction more oppres¬ 
sive than if no met^s had ever been laid there. 

3685. TetforiCs mode ^ disposing the materials of roads is as follows: — Where a 
road has no solid and dry foundation, it must be const) <!Cted anew. Upon the eighteen 
centre feet of it stones must be put, fonning a layer seven inches deep. Soft stones will 
answer, or cinders, particularly where sand is prevalent. These bottoming stones must 
be carefully set by hand, with the broadest end down, in the form of a close neat pave¬ 
ment ; the cavities should be filled with stone chips, to make all level and firm, and 
no stone should be more than five inches broad on its face. Over its bottoming of stones 
or cinders, six inches of stones, of a proper quality, broken of a size that will, in their 
largest dimensions, pass through a ring of two and a half inches’ diameter, must be laid. 
The six feet of the road, on each side of the eighteen centre feet (making thirty feet), 
when formed of a proper shajie, may be covered with six inches of good clean gravel, or 
small stone chips. 

3686. JVb covering or mixtvre of any sort is added to the 7naterial by Etlgeworlhf except 
clean angular gravel, that may insert itself between the interstices of the stones ; but no 
more should be used thiui what will thus sink to a level with the surface. If the whole 
were covered with gravel, it would be impossible to discover the defects of the road, till 
it might be too late. No stones larger than an inch and a half in diameter should be suf¬ 
fered to remain on the road; where much inaccuracy in this respect is suspected, an iron 
ring may be employed as a gauge. In all cases, after the road has been covered with 
stones, it should be carefully examined, and every stone that is too large should be picked 
off to be broken smaller. 

3687. The preference generally giren to gravel, Paterson considers to be greater than it 
deserves, and that the earth obtained fiom the sides of the road, free of expense, will not 
only barely answer the purpose, but in most cases equally w-ell; and that on a perfectly 
dry Ixjttom, it is qtiesfionablc whether it should not oven be preferred to gravel. It is in 
winter only, and on wet ground, that 1 consider gravel entitled to any preference what¬ 
ever. ( Trenlisc, p. 43.) 

3688. The mode (f laying on gravel, according to U’^alkcr, “ is to lay it*on as it comes 
from the pit, except the upi)er foot, or eighteen inches or so, which is screened: 
but in all cases, whether the material is gravel or hard stone, the interstices between the 
pieces should lie lilled up solid with smaller pieces, and the finishing made by a thin 
covering of very small pieces, or road-sand or riihbisl); for those inferstiees must be filled 
up before the road becomes solid, either in this way or by a portion of the materials of 
the roiid being grouml down, which last mode occasions a w'astc of the material, and ' 
keeps the roail uunccessaiily lie.avy and loose. In the original making or etfectually 
repairing of a road, it is, 1 think, best that the whole of the proposed thickness be laid on 
at once, for the sake of the road as well as of the traveller; the nuaterials of the road then 
form a more solid compact mass than when they are laid in thin strata at diHercnt times, 
for the same reason tliat a deep .arch of uniform materials is preferable to a number of 
separate rings.” Laying on a .stratum of unsifted gravel, under a sifted stratum, is 
rather at variance with the doctrine of “ a deep arch of xiniforni materials; " and 
it seems to us, that wheh a stratum of properly broken stones ate to be powerfully 
rolled, the previous filling up of their interstices with very small matters Blight 
counteract the efi’oet of rolling, in squeezing the angular stones into the angular 
interstices, 

3689. The viode of laying on gravel by M‘Adam is that of scattering with a shovel, 
and never emptying down cart or barrow-loads on the middle of the roadway, as is 
generally practised. He completes the stratum by three separate layers; leaving tlie 
first to be consolidated by wheels, and in some cases a heavy roller, before lie lays on 
the second; and the second, in like manner, before he lays on the last. 

3690. A covering from four to Jive inches thick, according to Fry, fonns a bed or mass, 
which is proof against the severe crush of heavy wheels ; while in tlie case of a very thin 
covering, the stones lying bare upon a hard road, and receiving in tliis unprotected 
state the stroke of every wheel that passes over them, like the thin covering on a mill- 
lied, they are quickly reduced to powder, and disappear. Stones in a tliick bed are 
proU'ctcil from the immediate destructive grind ; while stones that are thinly laid on aw 
instantly reduced to powder, either by prcsiiure or grinding. 

<iq a 
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3£91. Telford, in filHog broken stones, and also in scattering them on the road, makes 
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use of a proifged shovel, fourteen inches square, 
which may be universally recommended for this 
purpose (Jig. .548. d). His larp hammer («), 
small oiie(6),andgaugcforthe size of tlie broken 
stone (c), arc in very general use, as well as 
the pronged shovel. Hammers may be made 
of cast iron, where the stones to be broken are 
about tlieir own weight; the best shape is a 
narrow oval: the advantage of using cast iron 
is its cheapness. (Farm. Mag. xxii. 1.59.) 

3692. TetfonCs kud, for o^usting the de¬ 
clivity of roads from the middle to tlie sides 
(Jig. 549.), is also a very complete implement 
of Uic kind. 



3693. The mode of depositing materials by Paterson, is as follows: — “ Rottoin 
Bfetals should be broken on the road. When they are thus broken, they are, by the 
force of the hammer, firmly bedded into the bottom, and are so closely and coini»actly 
beaten together, that they become like pavement. In this sUte they are not only 
less liable to sink, but they form a much belter bed for tlie top metals than when tliey 
are tlirown loosely on. And besides this, when they are put on in a louse manner, 
as is frequently done, the mud more readily works up through the metals in time 
of rains, and makes a disagreeable road : the top metals also are easily beaten down, 
by the horses’ feet and the carriages, through the bottom stones, when loose anrl 
open; so that the small metals frequently get undermost, and the large ones make 
their appearance at the surface, very much to the injury of the road. Taking all tliesc 
circumstances^ tlicrefore, into consideration, it is of the greatest importance that the 
bottom metals should not only be much larger in size, but that they also be broken on 
the road.” This may be considered as at vari.ince with several parts of Paterson’s second 
publication, Letters, ^c. The road being drained and prepared for the materials, he 
tlien directs (p. 80.) to put them on in the following manner; — “ M‘Adam’s mode of 
putting them on, in coats of three or four inches, though good in particular instances, 
will not do as a universal rule. If the bottom is wet, and the weather rainy, the earth 
will poach and work up through the materials, in spite of all the attention and care that 
can he bestowed. I would, therefore, recommend in such cases to put on the first 
course from five to six inches thick. Jlut then to leave these materials to consolidate, 
or rather to move and shift about by the wheels; and then to be levelled by the mki's, 
alternately, according to M‘Adam’s plan, wears away the corners of the stones, by which 
means they do not unite together and make such a firm road. There were upwards of 
two miles of road made under my directions lately, on which I caused a course of about 
six inches to be put, Bf&t before opening it to the public, I got a heavy stone roller to 
ply upon it for four days. This boat and firmed the m.atcrials so much, that the wheels 
of the carriages made little impression upon it. Of course the materials retained their 
angular points more than in rolling and shifting by every carriage-wheel that passed; 
and there was less labour in raking and levelling the road. This plan, whiith carries rca.son 
on the face of it, I would strongly recommend. As to M‘Adam’s plan of putting on the 
materials in shovelfuls, it is certainly good. I used to prohibit putting them on with 
carts (i^ in that case you never have the small and the great properly mixed together), 
and generally put them on with wheelbarrows; but even this does not mix them quite 
so -well as scattering them with the shovel; and as it is of considerable importance to 
Have them well mixed, I would by all means recommend the mode best calculated for 
that purpose.” 

3694. Rolling newly laid on metals is generally approved of. The roller used should 
not be less than four or five feet in diameter ; a smaller size, especially in the use of 
gravel, being .apt to drag and force the loose materials before it Some have attempted 
to keep roads in order by occasionally harrowing and then rolling them; but the best 
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judges are of opinion with JohntFarey {Evidence^ ^-c. 1819.), that a roller cannot bebc- 
iiefieially used upon a road at any otlicr times but after new coating it with materials, or 
after a frost, or when the sticking of materials to the wheels may have loosened up the 
stratum. 

3r)9.5. Jicalson's new theory roads, as given in vol. i. of the Communications to the 
Hoard Affrickdture, is as follmys: — Water percolates through porous strata, and is re- 
t.'iined by compact strat;i. Whatever may be t’.e form of the clirfacc, therefore, if there 
is a porous stratum underneath, tlic surface will be generally dry. When a new road is 
to Ik: formed, reduce the natural surface so as the lines of a section of it may meet in an 
angle or ridge in the middle of the ro:wl .550, ■ \ having a slope from thence of 



.ahout an inch in a foot. The road being thus formed, must bo allowed to haiden and 
settle for some time, and then covered t(» a level, by a stratum (6 h) sufficiently porous 
to admit water to pass through it; small drains (c c) being formed at tlie sides, to lead 
llie water from the gutters (d d), into the open ditches (c e). Over this is to be laid 
tlie coat of hard materials f^), which need not be more than 6 or 7 inches in thickness, 
of stones broken very small, or of the best gravel : it is then to be rolled with a roller, 
v^hich admits of being loaded, so as to render the surface harder and harder by degrees. 
The advantages of this consti uctiou, Mr. Beatson tells us, ai'e, every part of the road 
being erpiully commodious fur carriage.s, and very little repair required. These advan¬ 
tages, however, are by no means obvious. 

% 

Sect. IV. Paved Hoads. 


.S69fi. Causeways and pavements are chiefly made use of in towns, and may therefore 
be consideied as belonging more to architecture than to agriculture. But as it is the 
opinion of some of the tirst engineers, that pavements might be introduced with advantage 
on the public ro.ads for some distance from the larger towms, we shall shortly consider 
this snhji-ct with reference to tliat object. Paving, as applied to roads, is therefore to l>e 
consideied ns a substitute for a part or the whole of the metalled part of the roarl, and 
not as occupying every part of its width or site, as in the case of streets. 

.'1697. J'or roads near capital or great commercial towns, paving, according to EdgeWorth, 
is (he only certain method yet knowTi that gives sufficient hardness, smoothness, and 
pcnnanency. B. and J. Farey are of the same opinion, and the latter considers it 
w ould be proper to pave the sides of all the principal entrances into London. Walker, 
who was the engineer of the Commercial Road, ten feet of the centre of which is paved 
with granite, and has given great satisfaction for upwards of 16 years, is a great advocate 
for paving. “ The advantage,” he says, “ of paving part of a load where the traffic is 
great, and tlie materials for making roads bad or expensive, is not confined to improving 
(he conveyance for heavy goods and reducing the horses’ labour; but as the paving is 
always preferred for heavy carriages, tlie sides of a road arc left: for light carriages, and 
arc kojit in much better repair than otherwise they could possibly be. It is not overstating 
the advantage of the paving, but rather otherwise, to say, ttot, taking the year through, 
two horses will do more work, with the same labour to themselves, upon a paved road, than 
three upon a good gravelled road; if the traffic upon the gravel road is at all considerable, 
and if the effect of this, in point of expense, is brought into figures, the saving of the 
expense of carriage will be found to be very great when compared with the cost of the 
paving. If the annual tonnage upon the Commercial Roail is taken at 250,000 tons, and 
at the rate of only 3s. per ton from the docks, it could not upon a gravelled road be done 
under ■!*. 6d., sayJiowevcr 4s., or Is. per ton difference, making a saving of I2,500f., or 
nearly the whole expense of the paving in one year. ”1110 introduction of paving, there¬ 
fore, would, in many eases, be productive of great advantage, by improving the gravel 
road, reducing the expense of repairs, and causing a saving of horses’ labour much be¬ 
yond lyhat tlicre is any idea of.” 

3698. Telford considers Uiat it would be of advantage to pave a part of the centre of 
great public roads; and in conformity with this principle, when forming a gravel road, 
he lays eight or ten feet of it in the centre with stones. 

3699. The parts of the road most desirable to be jmved, according to B. Farcy, are the 
sides. “ If the centre were paved,” he says, “ the light carriages would be much eto- 
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iioycd ; when the gravel road was good on tlic sides, Uw heavy carriages would go there, 
and the light carriages would be driven on the stones from the sides again ; if the centre 
were paved, the carters would be obliged to walk on that road to manage their horses, and 
would be considerably annoyed by carriages, horsemen, &c, passing; but if the sides of 
that road were paved, the carters w'ould be enabled to walk on the footpath, and to 
manage their horses without annoyance. ” 

3700. Paving the sides is also preferred by J. Farey, “ but not the middle, as has been 
done on the Commercial Road, the Rorough lload and otliers. My reasons for prefer¬ 
ring the sides being paved arc, that it is next to impossible to compel the carters to keep 
upon tlie pavement in the middle of the road j in too many instances, the fear of 
damage, from the swift going carriages, occasions them cither to draw their carts close to 
the sides, and walk upon the footpaths, or, w hat is worse, to leave their horses in the 
middle, beyond a train of carriages. The sides being paved would enable one of those 
trains of carriages to enter London on one side of the road, and go out of it on the other, 
without many occasions to turn out of their tracks: which circumstance of keeping nearly 
to the same tracks, upon a well-paved road, would not be prejudicial; but on a road 
formed of gravel is entirely ruinous.” 

3701. Walker also prefers paving the sides, though in the case of tlic Commercial Road 
he paved the centre, as already described (3699.). 

3702. Stevenson, as we have seen (3539.), is an advocate for wheel-tracks of stone, 
as greatly lessening the draught of heavy carriages in the country, ai ! especially in ac¬ 
clivities, and avoiding the irksome noise and jolting motion of causeniiys in town. 
Specimens of these tracts have been laid down in Glasgow, and they may be seen in 
various towns in Italy. “ The stones of the tracks recommended by Mr Stevenson, are of 
a cubiciil form {fg. 551.), measuring only from 6 to 8 indies in the lengthw.ay of the 
track, and 12 to 14 iiicnes in depth, 18 inches in breadth at the base, and twelve inches 
on the top or wheel-track. The stones are therefore proportionate in all their diinen- 
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sions; for, unless they contain a mass of matter 
corresponding to their lengtii, they will be found 
to want strength and stability. It vvouhl hardly 
be possible to keep slender stone rails in their 
places, and hence the chief benefit of a connected 
railway would be lost. On the other hand, 
very large materials are difficult to be gut, and 


are also more expensive in carriage and in workmanship than stones of a smaller size. 
The lulian wheel-tracks are comiiosed of stones 2 feet in breadth, and of various lengths. 
To lessen the risk of horses falling, these broad stones are kcjjt in a rough state, by 
occasionally cutting grooves with a pick-axe upon their upper surface." (£dm. Mncyc, 


art. Hoads.) 

3703. Matheivs also has proposed a plan 
stones should be in pieces measuring 4 feet 




for a stone railway ; he proposes that the 
2 inches in length, 11 inches in breadth at 
the top, 14 inches at the base, and 10 
inches in depth. lie has various modes 
of connecting these stones; by a mortice 
and tenon joint (fig. 552.), bevelled so as 
to prevent the joint from sinking; by a 
bevelled joint in which the ends of the two 
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rails arc made to rest on a centre or inter¬ 



vening block (Jig. 553.); and with bevelled 
and grooved joints, so as to prevent lateral 
derangement,as well as sinking. (Jig, 554.) 
The manner of placing stones on these dif¬ 
ferent methods together, of securing them 



by a row of rubble causeway stones on each 
side, and preserving the horsepath between, 
may be easily conceived. (Jig. 555.) Mr, 
Mathews intended these railways for all tlic 
principal highways in the kingdom; but 
the expense of die plan was one of its chief 


objections. It has been alleged also, that unless the cubic contents of these blocks bore a 
greater proportion to their length, they would be deranged by the pressure of very heavy 
carriages. (Ed. Encyc, art. Roads.) 

3704. Paving the whole or any part tf a road is entirely disapproved ofhyM ^Adam. 
“ The measure,” he says, “ of substituting pavements, for convenient and useful roads, 
is a kind of desperate remedy, to wliich ignorance has had recourse.” The badness or 
scarcity of materials cannot be considered a reasonable excuse, because the same quan¬ 
tity of stone required fur paving is fully suflicient to make any excellent road any where; 



and it must lie evident that road materials of the best quality may be procured at less cost 
than paving stone. The very bad quality of tlie gravel round London, combined with 
want of skill and cxeition, either to obviate its defects, or to procure a better material, 
has induced several of the small trusts, leading from that city, to have recourse to the plan 
of paving their roads, as far as their means will admit. Instead of applying their ample 
funds to obtain good materials for the roads, they liave imported stone from Scotland, 
and have paved their roads, at an expense ten times greater than that of the excellent 
roads lately made on some of llie adjoining trusts. Very few of these pavements have 
been so laid as to keep in good order for any length of time, so that a very heavy expense 
has been incurred without any beneficial result; and it is to be lamented that this wasteful 
and ineflfectual mode is upon the increase in the neighbourhood of liondon. 

370.'j. The practice o/" paving roads has also been adopted in places where the same 
motive cannot be adduced; in J.ancasliire, almost all the roads arc ]>,ivcd at an enormous 
cost, and ai'c, in consequence, proveibially bad. At Edinburgh, where they have the 
best and cheapest materials in the kingdom, the want of science to construct good roads 
lias led the trustees to adopt the expedient of paving to a considerable extent; and at an 
expense hardly credible, wlicn compared with what would liave been the cost of roads on 
the best priiici]ilcs. 

3706. The advantages of good roads, when compared with pavements, are tiniversallp ac¬ 
knowledged s the extension of pavement is therefore to be deprecated a * an actual evil, 
besides the greatness of the expense. I'avements are particularly inconvenient and dan¬ 
gerous on steep ascents, such as the ascent to bridges, &c. A very striking example of 
this may be observed on the I.ondon end of lllackfriars bridge, where heavy loads arc 
drawn up with great dilKculty, and wheie more horses fall and receive injury than in any 
other place in the kingdom. The pavement in such places should be lifted, and con¬ 
verted into a good road, which in.ay be done with the same stone at an expense not 
exceeding lOrf. per square yard. This road would be more lasting than the pavement, 
and, when out of older, may be repaired .at less than one tenth of the exi>ensc which 
relaying the pavement would require. ’Fliis measure has been adopted with great 
success, and considerable saving of expense, in the suburbs of Bristol, where the 
pavements were taken up, and converted into good roads, about three years ago. 
The same thing has lately been successfully adopted on Westminster and Blackfriars 
bridges. 

3707. In preparing for laying down pavements, tlie first thing to be attended to, 
Edgeworth observes, is the foundation. This muat be made of strong and uniform 
materials, well rammed togetlicr, and accurately formed to correspond with the figure of 
the superincumbent pavement. This has no where been more effectually accomplished, 
than ill some late pavement in Dublin. Major Taylor, who is at the head of tlie Paving 
Board, before be began to pave a street, first made it a good gravel-road, and left it to be 
beaten down by carriages tor several months; it tlien becainc a fit foundation fur a good 
pavement. The Homans, in preparing for pavement, laid a substratum of masonry, in 
some cases two or more feet tliick, and never less than a foot or eighteen inches. This 
mode is adopted in one or two cases near St. Petersburgh, and might be advantageously 
used in this country, were not the expense an objection. Planking, broad stones, iron 
plates, slates, tiles, and brickwork, have also been proposed in this country; but a con¬ 
solidated stratum of broken stone of ten inches in thickness is perhaps the simplest and 
best preparation, especially for the sides of roads. A substratum of sand is sure to 
be deranged after the first rains. 

3708. The kinds of stone used in paving are chiefly granite, whinstone or trap, 
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Guernsey or otlicr pel>bles, or water-worn granitic oi' trapstoncs. Walker prefers tliO 
granite of Guernsey to that of Abeniccn. 

3709. The size of the stones used in road pacements is commonly from five to seven 
inches long, from four to six inches broad, ami from six to eight inches deep. Walker 
prefers stones nine inches deejj; and Tell’ord is of opinion that the general shape of the 
stones at present used for paving, and the mode of distributing them, are very imperfect; 
the lower part of the stones being of a triangular wedge-like shape, which, insteatl of 
enabling them to resist the weiglits which come upon tliem, easily penetrate into the 
substratum: the stones are also broken of an unequal size. The remedies for these 
defects are obvious . they should bo as nearly as possible of a cubical form, the lower bed 
having an equal surface with the iipjK'r face; they shoidd be selected as nearly as passible 
of an equal size, and they should never be of unequal length on the face. In quarrying 
and preparing the stones there would certainly be an additional expense in the prepara¬ 
tion, because there would be more work required in the dressing, and many stones 
must be rejected winch are now used; but the additional expense would be very well 
bestowed. 

3710. In hying down the stones, each stone, according to E<lgcworth, sliould bear 
broadly and finnly t>n its base; and the whole should be rammed repeatedly, to make the 
joints close j the upper and lower sides of the stones shoidd be as near each other as pos¬ 
sible, but they should not touch each otlier laterally, except near tiu top and bottom, 
leaving a hollow in the middle of their depth, to receive gravel, which will serve to liohl 
them together. This method of paving may be easily executed by coinmon workmen, 
who may throw in gravel between the stones as they are laid down. It may be easily 
conceived, that if a grain of gravel inserts into holes that are in stones opposite to each 
other, it will dotvcl them together. It will be useful to cover a newly made pavement 
with gravel, wliieh will jjreserve the fresh pavement for some time from the irregular 
[ircssure of wheels, till the whole is consolidated. The stones should be of equal hard¬ 
ness, or the soft ones will be worn down into hollows. In every species of ]>aving, 
no stones should be left higher or lower than the rest; for a wheel descending from 
a higher stone will, by repeated blows, sink or break the lower stone upon which 
it falls. 

3711. The requisites for hying down the stones and forming a good pavement are, 
according to Walker, to have the stones propel ly squared and shaped, not as wedges, 
but merely as rectangular prisms; to sort them into classes according to their sizes, so as 
to prevent unequal sinking, which is always the cflect of stones, or rows of stones, of 
unequal sizes being mixed together; to have a foundation properly consolidated before 
tlie road is begun to be paved; to have the .stones laid with a close joint, the courses 
being kept at right angles from the direction of the sides, and in perfectly straight lines ; 
the joints carefully broken, that is, so that the joint between two stones in any one course 
shall nut be in a line with or ojipositc to a joint in any of the two courses adjoining. 
After the stones are laid they are to be well rammed, and such of the stones as .ap¬ 
pear to Imj rammed loose should be taken out and replaced by others; after this the joints 
are to be filled with fine gravel, and, if it can be done conveniently, the stability of the 
work will be increased by well watering at night the part tliat has been done during the 
day, and ramming it over again next morning. The surface of the pavement is then to 
be covered with an inch or so of fine gravel, th.at the joints may be always kept full, and 
that the wheels may not come in contact with the stones while they arc at all loose in their 
places. Attention to these points will very much increase both the smoothness and the 
durability of the paving. lie has found great advantage from filling up, or, as it is 
called, grouting the joints with lime water, wliich finds its way into the gravel between 
and under the stones, and forms the whole into a solid concreted mass. 'I'he purpose 
served by the lime nnght also be cflectually answered by mixing a little of the borings or 
chippings of iron, or small scraps of iron hoop, with the gravel used in filling up the 
joints of the paving. The water would very soon create an oxide of iron, and form the 
gravel into a species of rockl^ He has seen a piece of rusty hoop taken from under water, 
to which the giavcl had so connected itself, for fmr or five inches round the hoop, as 
not to be separated without a tpnart below of a hammer; and the cast-iron pipes which 
are laid in moist gravel soon exhibit the same tendency. 

3712. jIs substitutes for paving stows, plates of cast iron moulded into the form of the 
surface of a pavement of dillcrcnt sizes (^fig, .5.58. c,d,e) have been tried; but on the 
whole they arc not considered as likely to succeed. They are very hut in summer, and more 
slippery than stone in winter; but what is most against them is, that the water finds its 
way beneath them and softens the substratum. This, at any time of the year, tends 
directly to produce holes by the leverage of wheels and the feet of animals (.3573.) ; but 
aftnr a severe frost the cHccts arc ruinous. At all events, this dascriptioii of pavement 
does not appear so well adapted for the sides or middle of public roads as that of granite 
slimes prepared in Telfoid’s manner ( 3709.). 
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371:1. Various improvements in^lai/ing pavements have recently been devised, such as 
l.iying tlie stones dry on clay; using square stones, or stones equally wide at bottom as 
.5.5G j using stones alternately wider at bottom and top, 

and joining them with cement {Jig. 556.); paving on plates 
h “*■ stone, or on a mass of masonry, &c. If 


“*■ stone, or on a mass of masonry, &c. If 
pavements in towns did not require to be frequently lifted 
on account of sewers, and water and gas pipes, paving in 
ujanner on a solid foundation would certainly be the 
liest mode; but as things are, and even probably if pavements did not require to 
be frequently lifted, M‘Adam’s roads are found greatly pieferable for all broad streets, 
and where care is taken to keep them clean and in complete repair. In Britain, at 
least, they will probably soon supersede all common pavements, and all other descriptions 
of common roads. 

37 H. Large blocks o/gr-anite {fig. 557 .) has e been substituted for common-sized paving 

557 __ stones^ each block is two or more feet square, nine inches deep, 

/ ^ A and channelled on the surface in imitation of common-sized 

\J~' J7 Jl paving stones. These arc found to answer much better than 

.. "''J|||l||j|]j'l'i|ll cast-iron plates; but they are liable to the same objection 

/ jl -, iflllllllli iK (IS to leverage; are tliificult to replace properly; and as the 
r / ^ raised pannels Ijetwcen the grooves will in time ucar down 

llliHilllillP^lp'illi'IFnil[lll'llPiP^ level of the grooves, they cannot be considered so 

| | J|| | || ||III | ,|| ill durable as common square stones,^ which, after all, appear 

the best for general purjjoscs, and, at all events, for paving the middle or sides of 
highways. 

371.5. Blocks stone, and also of limber, have been proposed to be laid in iron boxes; 
but the effect of the granite blocks laid down in Pleet-strect does not warrant the ex¬ 
pectation of any advantage from either of tlicsc modes. Where nothing but light car¬ 
riages pass over a road, no material is more agreeable than blocks of wood set endways, 
as is done in many parts of Russia and Germany ; and (his mode of paving may, there¬ 
fore, be considered very suitable for private couit-yards, or stable-yards in country resi¬ 
dences. {Newton's Journal, yo\. \\\. \r. ID7.) 

3716. The deferls of common pavement, and the theorr/ of its leear, arc thus given by 
1‘algcworth. “ Stones, in a common pavement, are usually somewhat oval, from five to 
_ _seven inches long, and from four to six inches broad. They 

(.fiH' '5^®' “*■ altor- 

: ~ i i 1! ~1 nately {a, b), as bricks are laid in a wall. On the first sort 

'^^C_ of pavement, wheels slip from the round tops of the stones 

the joints between, and soon wear awfiy the edges of 
r~n~i '/<^ the stones, and their own iron tire. By degrees, channel.s 

j jy fl* If 1 formed between some of the stones, and in time the 

pavement is ruined. 

puJll yyi'-P 3717. On the second sort of pavement («), b, where the 

‘"(f ‘11 ( ‘’Ol I 1 stones are placed alternately, to prevent the injury to which 

hi 11 U i't ^ Fr^ former method is liable, the wheel (f ) sliding sideways, 

uj Dd do liQ ^ hi makes a channel between two stones, and is then obliged 

<{ ^ < N I P tf I to mount from the groove which it has made, to tire top of 

Ui. jlU stone opposite to it; when it has attained this situation, 

^ ^ ' the wheel may slide sideways, or may go forwards over the 

(op of the stone, till it drops into the interstice between (he two next stones. By con- 
timral wearing, these ruts become so wide and deejr, that the wheel does not touch th» 
stones on cither side, nor docs it reach the ground between them, but it bounds from 
one stone to the other, thus jolting the cai-riagc in every direction. This method is not 
at present in use. 

3718. fn the pavements last described, the stones are but of a small size; but if flat 
stones of twelve or fourteen inches long (c) are well laid,Wheels are not liable to slide 
into the joints; and if such stones arc laid with tlieir longest sides crossing the road, 
they arc less liable to injury; but still narrow whee]|| sometimes fall into the joints 
between the large.st stoiie.s, and having in time worn away their own edges, and those of 
the stones, they will act like wedges, and will displace the stones. No pavement, of tire 
best stone that could be procured, can long resist this action of a narrow wheel. And 
the only effectual me.'ins of preserving pavements is, to increase tlie breadth of all wheels 
to nt least three inches. Were no wheeis narrower, a cheap and durable pavement might 
be made of flat stones, not more than three inches square, provided they were eight or 
nine inches deep, to give them reciprocally lateral support; for the tii'e of such broad 
wheels could never sink betw'een the joints of the stones." {Edgeworth.) 

3719. Various improved methods of paving have been lately brought into notice. 
About 1811 or 1812, we suggested the idea of placing the stones on a foundation 
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of flag-stones or cast-iron plates on 
a bed of mortar. (Jifi. .'>.'50.) When 
this mode is adopted in tlie streets of 
cities, the gas and water pipes (a) 
may l)c placed in drains, covered 
with large blocks of granite (b), 
cliunnelled on the surface to prevent 
horses from sli])ping. Aceess to the 
pipes might be had by simjtly lifting 
these stones, without disturbing any 
other part of the pavement. (Garft. 
Mag. vol. V. p. 79.) 

.1720. George A'lughl has suggested the idea of placing tlie paving stones with the broadest 
surface undermost, on a Macadamized foundation ; and some streets in the metropolis 
have been so pavctl. The improvement has been found considerable ; hut as the rain¬ 
water sinks to the Macadamized stratum, and caniu)t run off’ through it for w.mt of 
drains, the mud still works up to the surface. With atlequate under-drainage, or with 
the stones so compact as tiiat the surface-water would run '•rt'instead of running through, 
this plan would be one of tlie most perfect which has been suggested. 

1721. Colonel Macirone recommends pressure, “ which may be applied in three different 
stages of the work : first, to harden the ground previously to laying tlie stones; secondly, 
to fix and depress them when laid ; thirdly, to e<jualise and j)erfect a pavement after it 
has been some time in use, by applying tlie pressure only on the protuberant parts. The 
machine he proposes for the above purpose is similar to a pile-driver of the smaller kind ; 
the weight being drawn up by a rope passing over .a single pulley-wheel at the top of 
the slide shafts, and terminating on the other side in a cluster of sm-aller ropes or cords, 
one for each of the six, eight, or ten men employed to work the ni.ichine.” {Hints to 
Pavwurs, 8vo. 1826.) 

8722. Lieutenant Drown suggests “ that, after the foundation has been formed in the 
necessary shape, and the surface rolled or rammed liard, the paving stones, dressed so 
as to fit close together, should be laid or set in a thick coat of good mortar, and the joints 
grouted with cement; the loholc mass wovild thus become a lohd hod<j, and the raiu w'ould 
be effectually prevented from penetrating to the foundation, whicli would remain dry 
and firm in the position in which it was origiii.ally placed. IJy bedding the stone in 
mortar, properly placed in the situation in which it is to remain, then grouting the joint, 
and allowing it to set hard, without afterwards ramming or disturbing it, tlie pavement 
will remain immovable and water-tight, until fairly worn out, and save all the expense of 
an artificial foundation of Alacadamized stones or other matter. A grand objection to 
a M.HCadamized pavement, in this and every cold climate is, that a severe frost setting in 
after wet, docs incalculable injury, owing to its porous state; now, as no water can 
penetrate beneath the surface of this pavement, if properly made, this serious fault is ob¬ 
viated.” {Quar. Jour. Science, 3-ai\. 1810.). 


.959 



Sect. V. Milestones, Guide-posts, and Toll-gates. 

1723. Milestones of tlie most improved kind arc generally fonned of durable stone, 
or cast iron. They ought to have two faces {fg. 560.) ; one to contain the distance 
from the metropolis of the country to tlic stone, and the distance from that stone to the 
next market town, and village or place j and the other the distance from the extremity 
of the road to the stone, and from the stone to the next market town, and village or 
place, in proceeding to the metropolis. On a face on the apex of the stone may be the 
name of the eoucty and hundred, and on the base, the name of the township, parish, 
and hamlet or village. In some countries of the Continent, as in Wirtcnibnrg and Hava¬ 
na, a small open area of 10 or 12 feet in diameter is preserved round the milestones; 
a bench of stone or turf forms a semicircle, in the radius of which is the milestone, and 
immediately beyond the bench a row of ornamental trees or shrubs. In several places, 
every milestone is formed in three sU'ps, the lowest 2 feet 6 inches, tlie next 3 feet 6 
inches, and the last or top of the milestone 4 feet 6 inches. The use of these steps is, to 
enable people of diflerent heights, travelling alone, and carrying burthens on their backs 
heads, to set down these burthens, rest themselves on the benches, and resume the 
burAp”* a.ssistance. In Bngland such an arrangement is unnecessary; but 

variotr P*®”® suggested for rendering milestones interesting; names of 

bencfoCTlP’^ to mankind who lived near; dates of remarkable events; monuments, tombs, 
statues burial places, cottages, alehouses, &c. &c. (See Gard. Afag. vol. v.) We 

rfiould'it*'*^®*^ “ cottage or a burial place at every milestone, because, as the majority of 
travellerstel® carriages, tlicy can have little time to peruse milestones; 

but Uie cotff^l might afford protection to the foot traveller, and a glance at tlie burial 
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place would aflbrd 
matter of reflec¬ 
tion to all. “ It 
has been sug¬ 
gested to us that 
milestones might 
be made larger, 
in the form of an 
obclislc or sarco¬ 
phagus, on the 
model of an an¬ 
cient classical or 
other building, or 
in other forms; 
and that there 
might be in¬ 
scribed on them 
the names and 
dates of events 
which took place, 
or of great men 
who lived, in the 
neighbourhood ; 
ami that, in ad¬ 
dition to these, 
there might be 
inscribed on each 
milestone, or 
structure serving 
tlic same end, 
maxims of con¬ 
duct, or funda¬ 
mental princii)lcs of science. Thus, on some roads, 
the milestones might exhibit sculptured reliefs, re¬ 
presenting a historical scries, either of events in the 
iiistory of that part of the country, in the life of 
some eminent character who had lived tlierc, in the 
progress of discoverj’ in some art or sfience of the 
human mind generally, or in general history. If 
all the proprietors on a line of road were agreed, a 
group of exotic trees and shrubs might be planted 
as a back ground to a small area, which might con¬ 
tain the milestone ; and by limiting every group to 
one genus of timber tree, and one or two fruit trees, 
considerable variety would be produced, and the botanical interest of the road kept up 
for many miles. Small burial-grounds round milestones would, wc think, be unobjec¬ 
tionable ; and, indcc<l, wc do not think they could be Ixjtter placed: and tombstones 
there, or any where along the road-side, would attain their end more effectually than 
in churchyards, and, at any rate, would be what is called classical; which is on excel¬ 
lence to be aimed at, and which is beneficial in a certain stage of progress, but too often, 
in arcliltccturc and in sculpture for example, an impediment to improvement, by being 
considered the highest degree of excellence. Some one has proposed to build cottages 
as milestones, and to that plan and to various others we have no objection, to a certain 
extent; the danger being the production of sameness, by adopting tlie same plan every 
where.” (Gard. Mag. vol. v. p. 117.) 

3724. ^litle-posls. Wherever one road branches from another tlierc ought to be a 
guide-post; and it is not a little remarkable that in this improving age, when every 
street and lane in towns is so carefully named, tliat so Uttlc has been done in the streets 
and lanes of the country. The posts which bear the names ought, where the expense 
is not an insuperable object, to be of iron, on account of its durability. Swaine proposes 
to have the posts hollow cylinders of cast iron, and the letters to be also of iron, with 
the space between them open, so that the light may be seen through them; by which 
means the characters of this hand-post will be legible at night, by viewing them against 
the sky, unless it should be exceedingly dark, llic direction of the road is denoted by 
the manner of disposing the letters: thus, in a guide-post between London and Windsor 
(fig. 561. a), the letters of the word London arc reversed, to denote that tlic direction of 
London is to the left hand; the word Windsor in the line bcneatli is not reversed, 
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as tliat town must bo understood to lie to the rij'ht hand : tlic number of miles to each 
place is show'n by figures placed beneath each word. The same object may also be 
efl'ceted in the more obvious manner in general use ( Jig. 56 1. b). 



37‘25. Toii-gaiei and gati'-hojiaes have also partaken of the improvcmcnl of the age. 
'I'hc form and hanging of the gates have lieen scientifically tiealed of by Parker, « ho 
may he considered .as having arrived at <i high degree of praitical excellence. For his 
generdl principles, and the details of his compensation hinge for turn]>ikc-gates, see 
^ ,'JOSl, and his v.iluahlo J'Usny an //inlying (Jatci, &c., ed. :t., 1826. 

.■■5726. Gate or toll-houws li.ave lieen inaleriully improved, both in point of internal 
comfort, and as objects of taste. Some of those in the neighbourhood of Loinlon arc 
elegant objects. As .an example vve shall select that at Edgeware. (/7g. 562.) On 



the spmmit of the cupola of this house there was originally a lamp with three buniers 
and three separate reflectors. Two of the reflectors directed the light along the road in 
Opposite directions, to show what might be coming or departing on either hand; the third 
reflector threw the light directly across the road, and down on the gate, for the purposes 
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of tlie gate-keeper and those passii^ tlirougli. After this light ha<l remained between 
two and three years, it was taken down, as being too briJliant and as liaving frighteiKHl 
some horses; but it might surely have been softened, so as to be retained. Where 
there are two gates, as in various examples, a lamp post is very properly placed between 
them, which Uius answers all the puqroses of tlie cupula and triple lamp at Edgewore. 


Sect. VI- Preservation and Repair of Roads, 

3727. The preservation of a road depends in a great measure on the description of ma¬ 
chines and animals which pass ove}- it, and on keeping it diy and free from dust and mud. 
The repair of a road should commence inunediately after i! is finislied, and consists in 
obliterating ruts the moment they appear, filling up any hollows, breaking any loose 
stones, -md correcting any otlier defect. After cleaning and tliis sort of repair have gone 
on hand in hand fur a longer or shorter period, according to the nature of the materials 
and traffic on the road, a thorough repair o' surface-renewal, by a coating of metal of 
three or mure inches in thickness over the whole of the road, may be required. 

3728. To preserve a road, hy imjn-oving the wheel carnages which pass over it, all agree 
that the wheels should be made broader than they usually are, and cylindrical; that 
carts with two horses abreast are less injurious than such as are drawn by two horses In 
a line; and that it would be an advantage to have the axlctrees of different lengths. 

3729- Edgeworth, upon a careful examination, concludes that the system of rolling 
loads by very broad wheels should be abandoiierl; and that such a breadth only should be 
insisted upon, and such restrictions made as to loading, as will prevent the materials of 
the road from being ground to powder, or from being cut into ruts. With this view tho 
wheels of carriages of burthen should have felloes six inches broad, and no more than one 
ton i.hould be carried upon each wliecl. 

3730. Faiey is of ojiinion, that six-inch cylindrical wheels, or under, are the most 
practicable and useful, provided the projecting nails are most rigidly prohibited, which 
can never be done but by a penalty per luiil tipon the wheiders who put in those nails, 
and upon the ilrivcrs of the carriages who use such rougidy-nailcd wlieels. 

3731. Telford thinks tlnat no w.iggoii or cait tvheel ought to bo of less breadth than 
four inches, and that in general no carriage ought to be allowed to carry moic than at 
the rate of one ton per wheel; “ when it exceeds that weight,” he says, “ the best 
materials for road-making must be deranged and ground to pieces.” 

3732. Vaterson is a w'iirm advocate for broad wlieels. “ If the wheels were used 


double the breadth that they are at piesent,” he s.iys, “ they would act as rollers upon 
the m.nterials, binding them together; and consetpieiitly the surface would remain always 
smuoih and fiee from ruts, and the waste or decay would, of course, be exceedingly 
little.” All broad w heels, however, should be constructed diflerently from t^ose that are in 



common use {fg- 5f»3. a). Those in common use, 
whether broad or narrow, are generally disked (as it 
is called) on the outside, and the ends of tlie axle- 
tree bent a little downwards. This causes the 
wheels to niii wider above tlian below ; and the 
reason, I believe, for adopting this plan was to 
allow' peojdc to increase the breadtli of their car¬ 
riages, and yet the w lieels to run in the same track, 
Ljion this plan, the edges of the wheel, to run flat 


upon the road, must be of a conical shape, the outer edge being of a less diameter than 
the inner one. Any had effect aiising from this is, indeed, very little t,.lt from the 
narrow wheels; but as they increase in breadtb, the evil increases in the same proportion. 
“ A conical wheel,” says Eiigewoitli, “ if moved forwards by the axletreo, must partly 
roll and jiarlly slide on the grouml, lor the smaller circumference could not advance in 
one revolution as far as the larger. Suppose,” says ho, “ the larger revolution sixteen 
feet, and the smaller thirteen feet, tlie outer part must slide tlirce feet, while the carriage 
advances sixteen, i. e, it must slide nearly one fifth of the space through which the car¬ 
riage advancc.s, — tJius, if loaded with ten tons, the hprscs would have two tons to drag, 
as if that part of the weight were placed on a sledge.” The same thing has been ably 
and beautifully demonstrated by Cuniming {Essay on the Principles of Wheels and Wheel 
Carriages, dfC.), and is very easily illustrated : take, for instance, the fru strum of a cone, 
or a sugar loaf from which you have broken off' a little bit at the jioint; then set this a 
rolling upon a table, and instead of going straight forwards it will describe a circle ; and 
if you will put a pin or axletrce right tlirough tlic centre of it, and upon that axle cause 
it to move straight forwards, the smaller diameter must slide instead of rolling. It is 
evident, therefore, tliat the rims of the wheels ought to ho of a cylindrical form (6). 
Edgeworth states, in relation to tliis, tliat, from the testimony given to the committee 
of parliament, cylindrical wheels and Straight axletrecs have been imcquivocolly pre¬ 
ferred by every person of science and judgment. 
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3733. Farey finds the Whitechapel road more injured by broad wheels than any other, 
owing to these wheels being barrelled and conical, and not running fiat, and the middle 
tier projecting above the otliers, with rough nails. 

3734. Camming has proved experimentally before the committee of 1808, that when 
the rim of a wheel is made truly cylindrical, so as to have an equal bearing on its whole 
breadth, the resistance to its progress on a smooth road is not increased by increasing its 
breadth. Witli regard to the immense saving that would accrue to the nation, Jessop, 
in bis report, says, “ I may venture to assert, that by tlie exclusive adoption of cylin¬ 
drical broad wheels and flat roads, there would be-a saving of one ho^c in four, of 
seventy-five per cent, in repairs of roads, fifty per cent, in the wear of tire; and that the 
wheels with spokes alternately inclined would be cqtially strong with conical ones, and 
wear twice as long as wheels do now on the present roads.” But, over and above the 
preference due to such wheels, in respect of public roads, they arc no less preferable when 
applied to purposes of husbandry. Besides the great resistance to the draught occasioned 
by the sinidng of the narrow wheels on soft land, every fanner knows what injury is fre¬ 
quently done to subsequent crops by such poaching and cutting up of the land. But 
this is not all. Many a field of beautiful pasture, when subjected to the destroying 
operation of the narrow wheels, is very much injured, both in respect of the appccorancc 
and of the crop, which would be entirely prevented by using broad wheels. Thus it has 
been stated, with regard to the introduction of the use of broad heels, that tlie saving 
on the incidental r&pairs of the road would be inuiicnse ; that the roads would uniformly 
retain a smooth and even surface, which wouhl greatly contribute to tJie comfort of the 
traveller and the ease of the draught; that in husbandry also the advantages would bo great; 
in short, that, in every point of view, the benefits wliich would be derived in consequence 
would be par.unount to every thing that could be urged in favour of the narrow w'heels. 

3735. M‘Atlam thinks a waggon wheel of six inches in breadth, if standing fairly on 
the road with any w'eight whatever, would do very little material injury to a road w'ell 
made, and perfectly smooth. The injury done to roads is by these immense weights 
striking against materials; and, in the present mode of shaping the wheels, they drive the 
materials before them, instead of passing over them. If a carriage passes fairly over a 
smooth surface, he says, it cannot hurt the road, but must rather be an advantage to it, 
upon the principle of the roller. On being asked, “ Are yoitt not of ojunion that the 
immense weights carried by the broad-wheeled waggons, even by their perpendicuhu' 
pressure, do iiyury by crushing the materials?” he answered, “ On a new-made road the 
crush would do mischief, but on a consolidated old road the mere perpendicular pressure 
does not do any. But there is a great deal of injury done by the conical fonn of the 
broad wheels, which oiterate like sledging instead of turning fairly. There is a sixteen- 
inch wheel waggon, wliich comes out of Bristol, that does more injury to our roads, than 
all the travelling of the day besides.” 

3736. With regard to regulating the weight to be carried on wheels, Farey judiciously 
observes, that though it is not easy to state any one scale which would be generally ap})ll- 
cablc for each breadth of wheels below six inches, there should be a rate fixed, which 
would apply to ordinary or gate tolls; and at the weighing machines additional or what 
may be called machine tolls should be levied upon all carriages which exceeded the 
weight, to be regulated in an increasing sc.de for each breadth of wheel, so as very greatly 
to discourage, but not ruinously to proliibit tlie occasional carrying of large weights u])on 
any p'bccls. 

3737. Axletrees of different lengths have been proposed by some engineers with a view 
to preserving the roads. On this subject Paterson observes, “ At present the axles of 
all kinds of carriages are made to one length, so that their wheels all run at tlie same 
width, and in the same track, than which nothing could be more fitly devised for the 
destruction of the roads. I would, therefore, propose, that the length of the axletrees 
should be so varied, that the wheels of the lighter description of carriages should run 
two inches narrower than the present track ; and that the axles fur the more weighty 
carriages should lie increased in length, so that their wheels should run from one to four 
inches beyond the present track. I wvuld also propose, that mails, and other heavy 
coaches, should'be so constructed, that the hind wheels should follow, either two inches 
within, or two inches outside, the track of the fore wheels, as might be considered most 
proper. 'Were the axletrees of all kinds of carriages to be of various lengths, as here 
prqppsed, we should have no rutted roads. The stones now displaced by the wheels of 
one.carriii^e, would be replaced again by the next carriage that came up, having its axle 
of a different length; and in the same manner would the hind wheels repair the injury 
donaBty the fore wheels of a carriage. If this plan were to be acted upon all over the 
jkingdoni, it is evident that it would have a very beneficial effect on the roads ; and if it 
idiould be found tlius to contribute to keeping the roads smooth and even, it is also 
evident that it must contribute, in the same proportion, to the comfort of travellers of 
'dVery description, and also to the ease of the beast of draught.” 
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3738. J. Farey is of opinion tijat varying the length of axles, so as to prevent their 
running in the same track, would be very beneficial. This he particularly stated to the 
Board of Agriculture, with an example of the tolls over a new road in Derbyshire, 
which arc regulated according to the length of the axle. 

3739. The dmsion of weight has been proposed by Fry as a means of preserving roads; 
that is to say, the division of the power, which any carriage may possess, to crush or 
destroy the materials of the roads; and the division of the power, which any carriage 
may possess, to resist the power of the horses drawing such carriage. “ A man can break 
an ordinary .stick, an inch in diameter, across his knee; but if he tied ten of tliese sticks 
togetlier, he could not break them if he tried ten times, ni'f if he tried a thousand times; 
although, by these thousand elTorts, he might have broken a thousand such sticks sepa* 
rateiy. A stone might be of such a size and texture that a strong man with a large 
h.immer might bro.ak it into pieces at one blow'; while a boy with a small hammer, 
striking it with one tenth part of the force, miglit strike it a thousand times, applying in 
tlie whole one hundred times the pow-er upon it that the man W’ould have done, without 
producing the same effect. So it is with tlie pressure of wheels on the materials of the 
roads. Suppose a stone, the size of a man’s fist, to be detached on a finn part of the 
ro.ad, and a waggon-wheel, pressing with the weight of two tons, were to pass over it, 
the conse(juence would be that it would crush it to powder. But suppose these two 
tons to be distributed into forty wlieelliarrows, of one hundred weight each, and they 
were to pass over over it succession, the only effect likely to be produced would be a 
triflitig rounding of its corners ; nor would probably five hundred such wheelbarrows, 
of Iw'enty-five tons, crush the stone so completely as the single waggon-wheel. Nor do 1 
think that five hundred gig or one-horse chaise wheels, of four hundred w'eight each, in 
all one hundred tons, would so completely destroy the cohesion of the stone, as the single 
crush of the heavy wheel. Conceiving, therefore, that the destructive effect of pressure 
on the ro.'uls incre.-ises, from tlie lowest weights to the highest, in a very rapidly increasing 
ratio, I think tliat all reasonable ingenuity should be exercised, so to construct our car¬ 
riages, as for each wheel to press the road with the least possible weight that the public 
convenience will allow.” 

37‘10. A great weight in one rolling mass {fig. 564.), Fry continues, “has a tendency 



to disturb tlie entire bed of the road, whether it be on a six-inch wheel or on one of 
sixteen inches, and whether on roiiic.d (/i". .56;3. a) or on cylindrical wheels (fig, 563. d). 
Dndcr all these considerations, I am satisfieil th.-it the only grand desideratum, on behalf 
hotli of the roads and the liorscs, is light pressure; and therefore any dependence 
on hreadtii of wheels, .as a security ag.iinst tlie destructive eff’ects of pressure, is in 
my opinion f.ill.acious. 1 wish here to lie understood as applying these remarks upon a 
supposition that wheels were made upon tlie most philosophical construction ; that is to 
say, jierfectly cylindrical (fig. .56.3. l >); and tli.at tliey stood perfectly upright or verticid. 
The jiresent system of broad wheels I consider a system of mere mockery.” 

37tl. I'rv pi'opases to attain hts principle of the division of power by the ailoption of light one-horie 
waggons with six or eight wheels ; which in our oiunion arc of very questionable advantage, all thing* 
considered, c(iiii|xired to one-horse c.irts, to I'.irry one ton, and four-wheel waggons to carry four tons. 
“ One-horse waggons,” he s.iys, “ fully einbr.ire the principle; and the labour of the horses would be 
much more eilleieiilly applied than at present If light one-horse waggons were constructed, to weigh 
eight hundred weight oath, and these were rhargaMfith a load of sixteen hundred weight each, a good 
ordinary cart-horse would travel KiigLmd over vvnMiieh a load j drawing just as much net weight as the 
ten horses in a Iicavy waggon take each in gross weight; and the roads would never have a pressure, on 
one point, exceeding six hiiiidreil weight. The only objection to such carriages that I see is, that each 
must he utteinlod by a man ['I'hore is no reason for tins; in Scotland one man always drives two sinele- 
horse carts ] But, were tiley ado|>tcd, roads would last, I will not say ten times as long, I think they 
would last a hundred times as long, as they now do. (.'arci.iges so construetcil ought therefore to pass at 
the lowest (Hissiblc ratcoftoll. Tho next moiie is by the use ofrarrugeswith six or eight wheels. About 
twenty years ago thcie were several stage-coaches constructed in this manner. Two eight-wheel roaches 
plied some years between Balh and Bristol; and they wore so constructed that each wheel supported 
Its share of the Ioad,rnrryiiig its proportion, and no more, over every obstruction: the consequence waa, 
that when awheel pa.ssed over a stone two inches high, the middle jiart of the'earriage rising only an 
eighth part of two inches or one quarter of an inch, they were perhaps the easiest coaches to paismsm 
that ever were sat in. They had, however, one defect in their construction; wliich was, that the two 
hinder axles being fixed, wlicnever the coach varied from a straight line on the road, the hindermolt 
of wheels must iiavc licon dragged sideways. How the six.whccl coaches were cin'umitanced in uiU 
resiicct, 1 had no opjiortiinity of observing." 
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8742 Double s/iafts have l)een i)ropo'>td by 1< <lge> orth, Morton, and some Others, as 
hkUy to divide the traetion of dr night iittli R 1 arty considtis single shafts in 
waggons very injurious, the horsts follow in ont track, in the centre of the carnage, 
and the wheels also follow e ich other in their tracks, and cut ruts. If there were doubli 
shafts, they would naturally a\oid torinei wheel tra'ks, which would be loss injurious 
to the road 

i37t3 J Fart^ concurs in oinnion with his brother, stul thinks that some abatement of tolls might be 
made to those tarn iges whuh nowgeiuriUy use single shafts, like the farmers tarts and waggons, on 
their adopting doublt shafts so that ill their horses may draw in pairs, tins being applicable even totlin e 
horse carts, as far as the two foremost irt e ui erned Mage toathts, for thi re isoiis lienf alluded to, as 
they all draw ui pairs, and vi ry seldom follow in a ly previous and dec p rut, do far less damage to the roads 
than otherwise would hapjM ii their springs also, and swiftness of motion, contributing, very materially, 
to lessening their we ir of the road 

*5744 Roads are I’ttutalfi/ repaired hij vianual labow , but various machines have been 
contrived for this iJiiqiosi The snow plough is a well known implement, consisting 
simply of two boirds pi teed on edge in the toiin of two sides of a tiianglc, ind driwn 
by a hook atticbed to the ipc\ Ilie eoinmon haiiow, followed by the eoinnioii rollei, 
has been used ft r lcvilhn„ roids broken up by ruts, and a studded rollei his also 
been lately invented for this purpose 



>74'” Tfaniotfs toatl 
han m {Ji^ '■(‘j) has 
unused in some jlaces, 
foi ctr egging over roicis 
whin miich outc f repair 
to rtfli c the stines cr 
giai ildisturliedby whiil 
( uriigis “ A mill, a 
I y and two h rsi s will 
cl three miles iii lei „th 
I I one day, roiiplitcly 
liiiiiwng d iwn the 
pi irtirs an 1 drawing 
the stones togetlior, 
whiih, I y mians cf the 
III ul I b II U, ire dri p 
I e 1 1 it) tl c luts far bet 
t r thin i in iii e in stub 

tliim ill 


o74( 1o prevent tin futm itwn if ruts in roadi ind for use in lams an I unmet Hi 1 firm roids Beat cn 

SI t tb ide I I iliriig a tclUi between 
tie c tbir wheels (/„ (h , ends) strongly 
sccuit I to the dxl tic e, as 1 1 1 e ihle t) suj 
] it tilt wl ole wii( lit III the c ait when ntcis 
arv Ihis rillcr he j ropes s to call a t ro 
tcitir, nl he links it will be much miie 
c is ly drawn than tivc wheel luiiiiing in 
deep ruts (lorn fo W ci/ 4^ i I i p 1 >4 

‘1747 1 he chaning of roads is 

cfteeteil by scraping, sweeping, water¬ 
ing, aiiel washing 

1744 Snapui^ is an operation iini 
vtisilly nceessaty to keep loads tie in, 
by the leinoval of mud in wet weatliei, 
dust in a vtiy dry se isoii, and now in 
winter Tt has been pertornud by 
m lehiiiery , anil on i well mule rout, 
this mode might be attended with a consider ilile saving of libour Weie the scraping 
board e*dged witli a brush of wires, or even of birth spray, the work, even on a roid some¬ 
what irregular, might be done to great perteetion Roth in seiaping iiid sweeping, eaie 
should be t iktn as soon as possible to disjiose oi the mud or dust, either in making 
or keeping up the sides of the road or fence mouiiels, or m such other way as eiicum- 
stanccs may direct Haiiel scrapers are commonly mule with iron plates, but a pu.ee 
of board is considered less likely to r use tlic surface of the ro ul 
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consisting of a number of plates of shi^t-iron, arranged in a line, and connected to each other bv amall 
bolts. On the back of each plate is boltnl a piece ol iron, in the shape of the letter T inverted: tlie stein 
of this iron is eontiiiiied to the upper end of tlie plate, and then bent forward in a horizontal direction to 
a sh<ilt (secured to the frame) parallel to the scraper, at the distance of about eighteen inches from it, 
to which It IS joined. Jty this arrangement, when the machine is iniived forward, the siialt draws alter it 
the series of jilates foririiiig the scrajH-r, which tieing altachmi to each other by joints, or liolts acting as 
such, each plate has sutticiciit frcerlom of action to aitapt itself to the inequalities of the surface. Springs, 
equal in number to the plates, arc fixed to the slialt, by which any degree of pressure rcquireit can be 
given to the scraper. As the niacliitic prweeds, a portion of road, equal in width to the quadrilateral 
figure of which the scraper forms the diagonal, is (Soared, and the mud or dirt, as fast as it collects, is 
slid off by the oblique surface of the scraper, and finally loft in a line on the olllside of the machine. This 
process is commenced near the centre of the road; and the machine, having gone a convenient distance 
in a straight line, is tiirneil and brought back on the other side oC the centre, removing the dirt in 
an opposite direction. 'For tlie next course the machine is brought tu the side where it first acted, and 
removes the dirt from a like portion of ground, and witli it the line lormed by the preceding course. 'J’iiis 
is continued until the scr.ipiiigs arc brought to the side of the road Tlie manager is enabled to lift the 
scraper, by turning a wooden roller hxed above it, and attached to each plate by a etirresponding chain. Tina 
is done In order to pass over jiarts of roads recently repaired ; and, when going to work or returning, the 
plates are kept in this elevated position liy a r.itchct ..ml catch at the end ol the roller. A curved scr.i]ier 
IS attached to the back p.irt ot the fiairie at the off-i oriicr, to be used only during tlie last course of the 
machine, for the purpose of collecting the scrapings into lic.ijis ready for rcraovat This machine, drawn 
by two horses, and attended by one man, will clean five miles ol road, Iwenty.four Icet wide, in eight 
hours Two addition,il men will be required to throw the bcia|iings off the ro.id, .and clear the water¬ 
courses. The same woik would require twenty-five men perdtem, with scrajiers, according to the present 
method, ((niid Mag. vol. v.) 

37.50. Sweeping, as .a mode of fleaiiiiifr roads, is chiefly applicable to pavements, to side 
railways, whether of stone or iron, and to footpaths. On coimliy roads, sweeping 
miirht be requited to keep the paved or rail-laid parts, where such existed, free from 
small stones or gravel, which the feet of catlle, &c. might scatter over it from the 
metalled jiart, 

3751 The sweeping machine {Jig BtsS ), also the invention of Mr Boase, has a frame similar to that of 
the sciaper, supported in liont by two Lominon wlieeia about four feet m diameter, and behind by two 



small iron wheels witli vertic.il axies one under eacli corner. Within the fratne, and diagonal to it, is 
the cylinder ot brooms, consist ing ot five i ow s ot hc.ith, eat h row sec ured hctvv eeii two boards by screws, 
and attached to .in axle by r.uliating arms ot c.ist.iron Tins loceives a rotatory motion tram the carriage 
wheels, by means of a bevelled tooth wheel fixed on tlieir axletree, working in another half its size on 
the axle ot the brooms. When the in.'icbiiip is drawn loiwaid, the brooms .arc thus made to revolve twice 
to each revolution ol the ran iage 4vhccls,and in an ojiiiosite direction to tliciii. The brooms are regukitctl 
so as to bear more or less on the ground, according to the state of the dirt; and, as the heath wears diorfcr, 
they can readily be drawn out from the centre, in order to pi cserve a jiroper bearing. I'hc dirt is removed 
ftom the sjuice over which the brooms pass to the right or ofi^siilo ot the m.ichine. Like the scrajicr, the 
work IS commenced neat the centre of the road or slicet, and earrieil on m a similar manner. W’hcn this 
machine is wanted to proceed without sweeping, the larger bevelled tooth wheel is drawn out of gear 
by a lever for that purpose. The brooms are covered .md the frame enclosed by oil-cluth, to prevent 
any splashing or dirt from esciipmg beyond tlie m.ichinc This m.'ichmc, with the same power and 
altciniaiits as tlio scraping inaLlimc, is capable of cleaning three miles, twenty tec't wide, daily. {GarJ. 
Mag, vol. v.) 

3752. iFatering, where applied to roads, is more for tlie sake of laying the dust than 
of cleaning or preserving tlicm. Some consider it injurious. Ji. Farey considers tliat water¬ 
ing the Whitccliapel-road in summer, and especially before May and after August, is 
very injurious, by separating the stones, owing to the suflening of the loam, and so 
making the road spongy and loose. In winter, however, he waters, and for the following 
reasons: —“ After the most careful sifting of the gravel, a small quantity of loamy dirt 
will unavoidably still adhere to the stones; and this loam, together with a glutinou|^ 
matter which accumulates in the summer from the dung and urine of the cattle (which 
accumulation the summer watering has a tendency to increase), occasions the wheels to 
stick to the materials, in certain states of tlie road, in spring and autumn, when 
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is between wet and dry, particularly in heavy foggy weather, and after a frost; by which 
sticking of the wheels, tlie Wiiitechapcl-roiid is often, in a short time, dreadfully torn and 
loosened up; and it is for remedying this evil that I liavc, fur more tlian eight years 
past, occasionally watered the road in winter. As soon as tlie sticking and tearing up of 
the materials is observed to have commenced, several water-carts are employed upon 
these parts of the road, to wet the loamy and glutinous matters so much, that they will 
no longer adhere to the tire of the wheels, and to allow the wheels and feet of the horses 
force down and again fasten the gr.ivcl-stoncs: the traffic, in the course of four to 
twenty-four hours after watering, fonns such a sludge on the surface, ns can be easily 
raked off by woo<len scrapers, wliich is performed as quickly us possible; after which the 
road is hard and smooth. The advantages of this practice of occasional winter watering 
have hcen great; and it might, 1 am of opinion, he iuiopted with like advantages on the 
other entrances into London, or wherever else the traffic is great, and the gravel-stones 
arc at times observed to be torn up by the sticking of the wlieels. 

3733. One i>f the best constructed watering' barrels (Jig‘ .^69.) is that used on the 
Uxbridge-road, in which the water is delivered with the greatest regularity from a cast 



iron trough (a), so as to cover a space of nine feet in width. The water is turned 
off and on by a lever at the fore-end of tlie barrel (b) in the usual manner. 

3754. Washini’ orJloudin^ roads, with a view to cleaning them, has been proposed by 
Jessop and some other engineers; but it is evidently a mode that can only be adopted 
in particular situations, and the advantages which it would h.avc over clean scraping does 
not appear. 

3755. Rolling, as a mode of preserving roads, is recommended by various writers on 
the subject; atid appears to be xiseful on some roads .after being loosened by frost. In 
general, however, it is chielly applicable after repairs, such as filling in nits or laying on 
a coat of new materials. Rolling has also been employed to consolidate snow on roads : 
it is said to indurate the snow so much, that it becomes a sraoolh hard body on which 
the wheels of carriages make but little inqiression, and the materials of the road are pre¬ 
served. When a thaw happens, the whole of the snow is scraped off hy snow-[iloughs 
or scrapers, anti not being allowed to me’' on the metals, they are said to remain un¬ 
loosened. This plan is said to be general in America, and appe.ars to have been tried, 
in one instance, in the north of Scotland, with success. 

3756. A road roller should be of large diameter, perhaps not less than five feet; to 
facilitate its turning, it may be made in three lengths; and the only material is ciist iron, 
with a large wooden box over. 

37.57._ JBtttdle's machine for repaiiing roads (fig. 570) consists of three cylindrical rollers, mounted upon 
axles, in a IVame, to be drawn by one or more horses 'J'he rollers are placed obliquely, side by side, 
but running in iK'irallcI positions; their axes receding a little behind each other; these rollers are 
intended to pass over the surface of the road, for the purpose of pressing the broken stones, gravel, 
and other materials, close together, so as to produce a solid or comtiact road with a smooth surface. In the 
flront of the rollers a long scraper is placed, crossing the lYame obliquelv, for the purjiosc of collecting up 
and conducting away the mud, and the slush, to tlic side of tlic road; and at the back part of the ajqiaratus, 
there is a iierforatcd cylinder, intended to lake up the softer, or muddy parti of tno road, and deposit 
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it ill B (Winging box within. Fig. 570. k a view of the machine, or apparatus, as seen on the top; o a n 

are the three cjrllii. 
ders for pressing the 
loose stones of the 
road together. As 
the apparatus is 
drawn along, these 
cylinders revolve 
UMn their axles, 
which are mounted 
in the frame hbb. 
There is a small 
guide roller, or 
wheel in front of 
the frame to which 
the shafts are at. 
tai'hed, and by 
which the appara. 
tus may be turned 
round, or guided in 
a curved course; 
rid is a thin plate 
of iron placet! oli- 
liquely across the 
in.ichine, m fl-ont 
of the rollers; it is 
attached to the 
framing by rods and 

screws, and is thereby m.ide adjustable to any height, so as to scrape the siirf.ice of the rci.w! evenly. The 
foremost end of the scrajier is curved, lor the purpose of preventing the escape of the mud, which, lieing 
Tted S' ' ' long the incliiiod Mirlace of the scraper, and is conducted to 

the side ot the road. Thus the proposed to be s(rai>ed of!' the surface as the apparatus advances, 

and the materials of the road compressed .ind hardeneil by the traversing ot the rollers It may be added, 
that 111 order to increasi. the pi essiire of the rollers, a Imv, to be aflixed to the framev ork, is proposed to 
be placed over the rollers, which may i arry stones, or other heavy iiiaten.ils, that might housed in making 
or repairing of the road. Under some c in iimslaiKes, the patentee [iroposes to adapt to the apparatus the 
auxiliary cylinder c, which is made to revolve ujioii its axle as it rolls along the ro.ul, and is attached to 
the former by a frame //: this cylinder (c) is perloratcd all over its surface with holes, or slots; and when 
it passes along the road, the mud, which iscoinliicted to it by the scraper gg, presses through these holes, 
or slots, to the nitenur Fig. mi is a side view of this cylindrical roller (c) attached to the ftaine^; within 
this cylindrical roller thehnx A is .sus]iended, swinging upon pivots; and as the rnllcr goes round, the 
hriish t removes the mud from the rylinder, and causes it to tall into the box below. \Vlioii the box is 
filled with mud, it may be discharged thiough the door it. {New/ou's Journal, vok xiii. p. 37 ) 

37.58. Marshal, on tlic subject of repairing roads, observes, tliat the best service of the 
surveyor is to keep their surfaces smootli and oven, so that rain-water may find a free 
and ready passage to its projier firain. Ruts and hollow parts are to be filled up, level 
or even with the genei.il surface, as often as they are formed. This attention is more 
csjiecially rofjuisitc to a new-made road, whose bod atid foundation arc not yet fully con¬ 
firmed. But in every case, and at all times, a solicitous regard is due tea this most im¬ 
portant, yet most neglected, part of road-surveying. Much expense of materials and 
labour may thereby be saved, anil the great end of road-making be fully obtained; 
namely, that of rendering the road, in all seasons, e.asy, safe, and pleasant to the 
traveller. 

3759. To ki'i’p a rood in rrpair, Edgewoith observes, it will for sonic time require the 
attention of the maker; ruts will he eoiiliiiu.ally formed in the loose materials; these 
must be sedulously filled up, and a small sprinkling of river gravel should be added. 
AH stones larger than the rest should be removed and liroken smaller, and no pains should 
be spared to render the whole as compact and smooth as possible. At a moderate dis¬ 
tance from the capital, if no wheels of a similler breadth than six inches, and if no greater 
load than one ton on each wheel, be permitted to pass on it, a road will last a long time, 
and may be kept in constant repair at a moderate yearly expense. 

37(50. The ripair of a road which has been well made, or after it has been put into a 
good state of repair, Paterson observes, rcquiics attention more than expense. “ No 
more metals ought to be used for the incidental repair of that ro.ad ever afterwards, than 
arc just equivalent to the decay of the road. And in order that the decay of the old, 
and of course the supply of new, metals may be as little as po.ssiblc, it is of the greatest 
consequence that the road never be .allowed to get rutted; for, besides the unpleasant¬ 
ness of such a road to the trav'cller, it is a fact not generally thought upon, that the 
lateral nibbing of the wheels info the ruts will wear and grind down more than double 
the metals that would be destroyed on a smooth road, where the only friction of the 
wheels is that of rolling over the metals. Besides, vvhen a road is much rutted, it not 
only retains the water, and consumes a greater quantity of metals (as has been noticed) ; 
but the rubbing and jolting of the w'heels into the ruts wears down the iron of the 
wheels, fatigues tlio beast of draught, .md also wears harness, &c., much sooner than 
when the roail is smooth. All these, and much more, are tlie bad eilbcts of a rutted 
road. Having premised thus much, I shall next advert to the method to be adopted in 
order to keep the road free from ruts, at as little expense and labour, and with as fevy 
metals, as possible.” 
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3761. In order to prevent any road from getting rutted, it is indispensable that it be kept free from water 
by undcr-drainage. No road, Paterson continues, ** that has any tendency to rut, should be, for many days 
together, from under the eye of one who has a general charge, and who » ready to withdraw a workman 
to this or that part, as need may require 

3763. So soon as netidy pul on metals begin to shift by the u'heets, or form into ruts, they should be imme¬ 
diately replaced, every little ridge broken down, and every rut, hole, or inequality, filled up: and the 
road kept in proper shajie until the metals become bound and coiisolidateil together When tlic road is 
attended to in this manner, it has thcetlect, too, of subjecting the whole of the iiictala to an equal fatigue. 
Kvery time that a little new metals are put on to fill up any hollow parts of the road, those parts being 
then, from the new metals, a little rougher than the rest ol the road, the horses naturally avoid travelling 
on them for a while at first, until they have become a little smoother, or until the other parts begin to 
get rutted. 'I'his sliiltiiig uimn the road we.ars down the metals equally, and prevents those reguhir tracks 
of the horse and of the wheels which would otherwise be the coiiseqiieiiee. Uy adopting this method, it 
will be touiid that less labour and fewer inetaLs will be reciuireil in the rnur^e of the year, and the road will 
always be in guml order. Hut, on the other hand, to allow the road to get rutted, and then to fill these 
rut- with new metals every time they gi’t into this stale, as is frequcnlly done, raises the track of the 
wheels, leaving hollow the track of the horse, and so gives the ro>id a concave, instead of a convex, shape in 
the middle. this retain- the water, and injures the road very much. Thesame thing occurs again,and the 
same process is repealed; and in this way the most extravagant quantity ot metals may be put on, and yet 
the road never lie iii good order.” 

376”1. For the repair of an old road, the following directions arc given by M'Adam, in 
his Report of the Commute”, tf 1811, corrected however to 1819 : — 

S76t. “ .Vii addition of nialrrtiils is to be In ought urton a road, Unless in any part it lie found that there is 
not a quantity nt clean stone equal to ten iiiclie- in tiiickncss. 

3763 The stone already on the > oad IS to be loosened up and broken, so as no piece sliai' “xeced six 
ounces in weight 'i'lie road is then to be laul as fiat as possible, a rise of tlirec iiiehcs from to ' centre 
to the side is sufficient fora road tlnrty lei-t wide 'J'he stones, wlien loosened in the ro.ad, are to be. 
gatliered ofl‘ by means of a strong heav y rake, with teeth two and a half inches in length, to tlie side of tho 
road, and there broken, and on no account arc -tones to be lirokeu on, the road. 

, 371 ) 6 . men the g> eat stones have been removed, and none left in the road exceeding six ounces, the road 
is to he put 111 shape, and a rake eniploved to smooth the surface, winch will at the same time bring to the 
surface the remaining stone, and will iilKiw the dirt to go dow ii 

37()7. men the > oad is so prepii < d, tlie stone that lias been liroken by the -ide of the road is then to lie 
caretiilly sjiread on it this is r.ilher a nice upeiation, and the future quality of tlic road will greatly de¬ 
pend on the manner m whicli it i- pcriormed. 'I'he stone must not he laid on in shovelluls, but scattered 
over t.'ie -iirt.iec, one sliovelliil toUowiiig another, and spreading over a ronsidcrahle space. 

37()H. Onti/ a smtdl space oj j oad should be lifted at once , five men in a gang should bo sot to lift it all 
aeioss , two men should continue to pick up and rake off tlie large stones, and to turm the road for 
receiving the broken-tone , the other three slnuild hre.ak stones , tlie broken stone lobe laid on as-ooll 
as Hie piece of ro id i- pi ep.ired to reoeii e it, .snd another piece to be broken up, two or three ) ards at one 
lifr arc ciiongli Tlie |>roportuiiiiiig ot the work among the five men iiuist ot course ho regulated by the 
nature of the road , when there are many very large stones, the three Ineakers may not be able to keep 
paeewitn tlietwo nioii em|iio\ed iniilting and loriiiing, and when there aie tew large -tone- the contrary 
may he the case, ot all I In- the suivej or mii-t judge and direit Hut to lift .iiid rel.iy a road, even if the 
materials -hoiild have been originally too laige, would in iiianv cases be highly unprofitable. The road 
between I ireiu ester and Uatli is made of stone too large in sise, hut it is ol so li i.dilea n.iturethat in lifting 
it liecoiiies sand, in thisea-c I reiommended (iitling down the liigli jil.ices, keeinng the surlacesmooth, 
and gr.idually wealing out the niateri.ils now in tlie io.nl, ami then rejilai mg them with some'slone ol a 
better quality properly jireparcd A part ol the road in tlic Batli district is iii like manner made of free¬ 
stone, wliuli itwwuldbc unpiolitable to lilt 

.'J/fl'l At lighnni in Suney it was necessary to remove the whole road, to separate the small portion of 
valuable inateriahs from the mass of soft inalter of u hull it was principally eunqMiscd, which was rcmovetl 
at eoiisiderahle expense, before a road could he again made upon the site 
.‘>770 Othei cases of several kinds have oecurreil, whereadifteieni iiielhod must be adopted, hut which it 
is impos-ilile to specify, and which mn-t be met by the jiraetir.il skill ol the officer whose duty it mivy be 
to superintend the repair ofaroad, and who must eon-taiilly rei ur to geiiorat princi]iles 'I'he-e principles 
are uniform, howevermueh tircunislaiices may difi'er, and they iriust form the guide by which hi- judg. 
merit mn-t be always directed. Wlieii adilitinnal stone i- wanted on a mad that has consolidated by use, 
the old hardened surface of the road is to be loosened witli a pick, in order to make the fresh materials 
unite with the old 

3771. Huts. Carriages, whatever be the construction of their wheel-, will make ruts in a new-made road 
until it consolidates, liow ever well tlie material- may be prepared, or lioweviT judieumsiy apphcii; there¬ 
fore a careful pc-rsoii must attend for some tunc alter the road is opened lor use, to rake in the trueks 
made by wheels. 

3773. The tools to be used are, strong picks, but short from the handle to the ixiint, for lifting the road ; 
sm.iU hammers of about one iiound weight in the head, the face the sire of a new shilling, well steeled, 
with a short handle, rakes with wooden heails, ten iiiehes in length, and iron teeth about two inches and 
a half 111 Icngtii, very strong, lor raking out the largo stones wlicre the roatl is broken up, and for keeping 
the road smooth after Ijeing’( ‘aid, and while it is consulidatiiig; very light broad.mouthcd shovels, to 
spread the broken stone and to form the road 

3773, Evriproad Is to be made of bi oken stone, without mixture of eat th,claii,ihalk,or any other matter 
that will imbibe water and bo atlerted uilli frost, nothing is to be l.iid on the clean stone on pretence of 
bindMig; broken stone will combine by its arute angles inloa smooth solid siirtaccthat cannot beaftbeted 
by vieissitudes of we.ither, or di-placed by tiie action of wheels, which will pass over it without a jolt, and 
consequently witliout injury ’’ 

3774. TelforiCs direrlions for repnirin" roads tlifl'er little from his instructions for 
forming roads, already quoted. 

3775. IVhere a t oad has no solid and dry foundation, he breaks it up, lays bare the soil, drains it, and 
bottoms with .soft stones or cinders, — the former set by hand with tlie broadest end down, in the form of 
a neat pavement (fig 572): over this fouiulntioii he, as usual, l.iys on six inches of stones broken so as 

througli a ring two inches and a half In diame 

ter, ^c. 

3770 mere a road has some foundation, but an im¬ 
perfect one, nr is hollow in tlic middle, all the large 
stones appi'aring on tlie surface of it must l>e raised and 
broken; the eighteen centre Icct of it must be so treatcil, 
and then covered with a coating of broken stones, suf¬ 
ficient to give it a proper shape, and to make it solid and hard. 

3777. Hr here a road already has a good foundation, and also a good shape, no materials should be laid 
upon it, but for the purpose of filling ruts and hollow places, in thin layers, as soon as they appear. Stones 
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broken small, aa abov6 described, beingtingular, will fasten togetlier. In this way a road, when once well 
made may be preserved in constant retiair at a small ex|icn8c. 

d77S. Parttal metatlmg. Where the breadth of that part of a road, which alone has been formed of 
hard materials, and over which the carriages commonly jiass, is less than eighteen feet, it must be widened 
with layers of broken stones to tliat breadth, hrst digging away the earth, and lormmg a beil fur them with 
pavement and broken stones at least ten inches deep. Near largo towns the whole breadth of the roaii. 
way should be covered with broken stones. 

3779. AUiabour by day wages ought, as far as possible, to lie discontinued in repairing roads. The 
surveyors should make out specifications of the work ot every kind that is to be performed in a given 
time. This should be let to contractors; ami the surveyors should take care to sec it complete according 
to the specifications, before it is paid tor Attention to this rule is most essential, as in many cases not 
less tlian two tliirds of the money usually expended in day labour is was*’ d. 

3780. TAe best seasons for repairing roads arc generally considcretl to be autumn and 
spring, when the weather is moist rather than otherwise. 

S781. R Fatey prefers laying on oravcl when the toad is in a moist state, immediately after the road baa 
had a scraping, in consequence of there being upon the si" face of the road a siiiall quantity of dirty matter 
and broken gravel, which then form a sort of cement Ibi the gravel to fix in. 

3782 Walker considers the best season for i cpatring roads to be the spring or very early in the summer, 
when the weather is likely neither to he very wet nor dry ; for both ol these extremes prevent the mate, 
ri.ils from consolidating, and tlicrctorc cause waste, and at the same time cither a heavy or a dusty road : 
hut if done at the time he has rc< omineiidi'd, tlie loads ,ire left in good state for the summer, and become 
consolidated and h.ard to resist the work of the ensuing winter 

378;J The seasons for lepniniig firejernd fv >'on are alsn spring .and autumn. “Although it is 
proper,” he s.ijs, “ at .all limes of tlie year, to put on a Id tie metals w heiiever any hole makes its appear, 
ance, yet in tlic drought of suiiiiner this will seldom be nei ess.ir). In siiiiiiiier, me rn.ids are less liable 
to (ut, but if, at some places, a little Iresn metals may he necessaiy, no more sliould be put on tlian ore 
barely sutKeioiit to bring those holes to the Icsel of the rest ot the ro.id. Jlet.ils that arc put on in the 
drought of suiuiner do not soon bind together Until sm li tiint as there is rain suflit lent to cause them 
to hind, they will keep shilfiiig and rolling .about, and rii.ike a very iinplc:is.iiit road to travel on. The 
most proiier times ol (he ye.ir to put on any qiiaiitily ut metals are .ihout the months of October and April, 
as they .slways bind best w hen the load is neither too wet nor too di y When they are put on aliout the 
inoiith of Oetober, they beeome linn belore w inter , and with a little constant attciition, the road w ill be 
easily kept in good order until tlic spring ; and il it has been the case th.it the road has not been siilTicientlv 
attended to during the svinter, and th.it it has got into a b.ad state tow.irds the spring, by putting on fresh 
metals about the iiiontli of April, siilfieioiil to bring it into smooth surface order, it will be vciy cosily kept 
in this good state throughout the summer ” 

3784 M'Adam, on being asked, “ W'oiild jnu prefer repairing old roads in dry weather or in wet 
weather?” answcis: “ In wet weather always, I always prefer mending a road in weather not 
very dry.” 

Skct. VII. Had roads, 

378.?. Ttuihoays or tramroads arc not infeiuleel to be considered here as connected 
with mines, canals, or other works which come directly under the province of the 
liifyher branches of eiiginceiiii^; but meiely .'is substitutes for the whole or a part of 
the metalled surface of common roads. 'I'he necessity of an expeditious and cheap 
mode of conveyius coals from tlie pits to the ships had, as eaily as the year 1G76, intro¬ 
duced the use of wooden railways for the wa-rgons to move upon between the Tyne 
river and some of the principal pits; and these by degrees became extended to a great 
number of other coal-works. They weie fiist solely employed for transporting coals to 
a moderate disl.tuce fiom the pifs, to the places where they could he shipped, being 
universally made of wood. By degrees they were, however, carried to a farther extent; 
the scarcity of wood, .and the expense of their repairs, suggested .the idea of employing 
iron for the purposes of iiniiroving these roads. At the first, flat roads of bar iron weie 
nailed upon the oiiginal wooden rails, or, as they were technically called, sitvpers; and 
this, though an expensive jirocess, was found to be a great improvement. But the wootl 
on which these rested being liable to rot and give way, some imperfect attempts were 
made to make them of cast iron ; but these were finind to be liable to many objections, 
until tlic business was taken in hand by Outrain, an engineer at Butterly Hall, Derby¬ 
shire, who contrived, at the same time, so far to diminish tlie expense, and improve the 
strcngtli of the road, as to bring tliem to a degree of perfection that no one who has 
not seen them can easily conceive could have been done. This having been carried 
into execution in a few cases, and found to answer, has been improved upon and sim¬ 
plified by practice, till it is now brought to such a state of perfection as to have given 
proofs that it admits of being carried imicli beyond the limits of what was for many 
years conceived to be possibb*, and to afibrd demonstrative evidence that it may be in 
future employed to a wider extent still, to which no limits can be at present assigned or 
foreseen. 

3766. Railways are tf three Muds t flat, edged, and suspension railways. The flat 
railw'ay is composed of jiieccs of timber, four or five inches square, called rails; or of 
pieces of cast iron, of about four inches in breadth, and one or more inches in thickness, 
according to the weight they are to carry. The edge rail is fonned of pieces of cast or 
wrought iron (the latter is now generally preferred), with a ledge or fianeli rising at 
right angles in the inner side of the rail. Tlic flat rails are generally laid on pieces of 
timber called sleepers, and the edge raiis on solid blocks of stone, from niue to twelve 
inches in thickness. The suspension rail consists of a line of vertical edge, ekvated on 
posts; across this line the load is placed, like the panniers on the back of a fiorse, by a 
suitable contrivance for diminisliing friction, and adjusting the weight so as it may be 
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equally balanced on both sides. As wc have before observed, this subject belongs more 
properly to engineering than to iigriculturc, and therefore we shall confine ourselves to 
railroads, as substitutes for, or as connected with, common country roads. {Tram- 
High!. Soc- vol. vi.) 

3787. In countries, the surfaces of which are rugged, or where it is difficult to obtain 
water for lockage, where the weight of the articles of the produce is great in comparison 
with their bulk, and where they arc mostly to be conveyed from a higher to a lower 
level—in these cases, Telford observes, iron railways are, in general, preferable to canal 
navigation. 

3788. On a railway luell constructed, and laid with a declivity of fifty-five feet in a mile, 
it is supposed that one horse will readily take down waggons containing from twelve to 
fiften tons, and bring back the same waggons with four tons in them. TJiis declivity, 
tb'.-refore, suits well, when the imports are only one fourth part of what is to be exported, 
if the empty waggons only are to be brought back, the declivity may be made greater; 
or an additional horse applied on the returning journey will balance the increase of de¬ 
clivity. If the length of tlie railway were to be considered, it irtay, it is supposed, with¬ 
out much inconvenience, be varied from being level to a declivity of one inch in a yard ; 
and by dividing the whole distance into separate stages, and pioviding the number of 
horses suitable for each portion of railway, according to the disumce a-nl degree of de¬ 
clivity, the whole operation may be carricil on with regularity and despatci.. 

3789. Railways may be laid out so as to suit the sufacc of ivry irregular countries, at a 
comparatively moderate expense. A niilway may be constructed in a much more ex¬ 
peditious manner than a navigable canal; it may be introduced into many distiicts where 
c.anals arc wholly inapplicable; and in case of any cliangc in the working of mines, 
pits, or manufactories, the roils may be taken up, and laid down again in new situations, 
at no very great expense or trotible. 

3790. The whole load to he drawn by one horse upon railways was at first put into one 
waggon; but now, when the load is so mucli augmented, it has been found eligible to 
divide it into many parts, so that no one waggon sludl carry more than one or two tons; 
by this method the weight is so divided, tliat the pressure is never so great upon one 

point as to be in danger of too much 
crushing the road; the carriages can be 
made much more limber and light in all 
their paits {Jig. .57.3.), and they iirc much 
tnore easily moved, and more man.igcable 
in all respects, than they otherwise would 
have been. And another advantage of 
this arrangement, which deserves to be 
particularly adverted to, is, that it admits 
of shifting the carriages, so as to leave a load, as it were, in p.ircels at different places 
where they may be required, without trouble or expense. Tliis, when it comes to be 
fully understood and carried into ]nactice, will be a convenience of inestimable value; 
a thing that has been "always wanted, and never yet has been found, though it has been 
diligently sought for. 

3791. Of the admntagr of railways a striking proof is given by Anderson {Recre¬ 
ations, c5'c-*)> iu the case of one formed by Wilkes near Loughborough. Its extent wa.s 
about five miles, and it led from .a coal-mine to a market, lie found it so fully to 
answer his expectations after it was finished, tliat he communicated to the Society of 
Arts an account of some tri.als he tiad made of it, rcsjuestlng that such of the mcmliers 
of tliat respectable institution as were desirous of information on that head would do 
him the honour to witness some experiments that he wished to make upon it for fhc in¬ 
formation of the public. A committee of the members was accordingly deputed for tliat 
purjKise, and before them lie showed that a moderate-sized horse, of about twenty pounds 
value, could draw upon it with case down hill (the descent being one foot in a hundred) 
thirty-two tons, and without much dilliculty forty-three, and seven tons up hill, inde¬ 
pendent of tlic c.arriages. The doctor conclude . from these facts, that upon a perfect 
level a horse could draw with case from ten to twenty tons. It is observed tiiat Wilkes’s 
railway, on which the experiments were made, was, from local circumstances, laid upon 
wooden sleepers, and is not so perfect as those done upon stone. Hut it is added, that 
twenty tons constitute the load which such a horse could draw with c»sc, travelling at 
the usual waggon rate, in boats upon a canal; so that the number of horses required in 
this will not be much, if at all, greater than on a canal. Certain advantages attach 
to tbUe'mode of conveyance, which do not so well apply to a canal, and vice versa; but 
it iSf^not his intention to draw a parallel between these two modes of conveyance. Nobody 
can<«|^rtain any doubt, he thinks, about the utility of canals where they are easily 
pra^cabl«. He only wishes to point out this as an eligible mode of conveyance, wliere 
candit cannot be convtioicntly adopted. 
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3792. Jn forming and construdting railwai/s, the best line the country affords should 
be traced out, having regard to the direction of the carriage of articles, or trade to be 
expected; and if such trade be both ways in nearly equal quantities, a line as nearly 
horizontally level as possible should be chosen. If the trade is all in one direction, as is 
generally the case between mines and navigation, then the most desirable line is orte with 
a gentle gradual descent, such as shall make it not greater labour for the horses employed 
to draw tlie loaded waggons down, than the empty ones back ; and this will be found to 
be the case on a railway descending about one foot vertical in one hundred feet horizontal; 
or, if the railway and carriages are of the very best constructi-.,!, the descent vortical may 
be to the length horizontal as 1 to 50, where there is little or no upgate loading. In 
cases between mines and navigations, the descenfs will often be lound greater than could 
be wished. On a railway on the injproved plan, wliere the descent is more than as 1 to 
50, six or eight waggons, loaded with tliirty or f.trty liiindied weight each, will have such 
a tendency to run downwards, as would require great labour of one horse to check and 
regulate, unless that tendency were checked by sledging some of the wheels. On such, 
and steeper roads, iron slippers are applied, one or more to a g.ang of waggons, as occa¬ 
sion may require. Each slipjier being chained to the side of one of the w'aggons, and, 
being put under the wheel, fonns a .sledge. Where the descent is very great, steep 
inclined planes, svith machinery, in.ny be adopted so as to render the other parts of the 
railway easy. On such inclined ))iancs the dcsi ending loaded waggons being applied to 
raise the iLscending empty, or partly loaded ones, the necessity of sledging the wheels is 
avoided, and the labour of the horse greatly reduced and lessened. [I'ulton-) 

37!)3. In order to obtain the desired levels, gentle descents, or steel) inclined planes, and 
to avoid sharp turns and circuitous tracks, it will often be found prudent to cross valleys 
by bridges and embankments, and to cut through ridges of lan<l; and, in very rugged 
countries, short tunnels may sometimes he necessary. The line of railway being fixed, 
and the plans and sections by which the same is to be executed being settled, the ground 
for the whole must be formed and etlectually draiuetl. The breadth of the bed for a 
single railway shoidd he, in general, four yards; and for a double one six yards, exclu¬ 
sive of the fences, side tli.ains, and ramparts. 

.'379-1. The bed of road being thus formed to the proper inclination, and tlie cinbankments 
and works thereof made finn, the surface must be covered with a hod of stones broken 
small, or good giavel, six inches in thickness or liepth. On this bed must be laid 
the sleepers, or blocks to fasten the rails upon. These should be of stone, in all places 
where it can be obtained in blocks of sufficient size, 'lliey sbould be not less than eight, 
nor more than twelve, inches in thickness; and of such breadth (circular, square, or trian¬ 
gular) as shall make tliem l.TOlhs. or 200lbs. weight each. Their shape is not material, 
so as they liave a flat bottom to lest upon, and a small portion of their uppe't surface level, 
to form a firm bed for the end of the rails. In the centre of each block should be dniled 
a bole, ail inch and .i half in diaineter, and six inches in depth, to receive an octagonal plug 
of dry oak five inches in length: for it should not reach the bottom of the hole ; nor 
shoidd it be larger than so as to put in easily, and witliout much driving; for if too 
light fitted, it migiit, wJicn wet, bmst tlie stone. These jilugsarceachto receive an iron 
spike, or large n.iil, with a flat point and long head, adapted to fit tlie counter-sunk notches 
in tlie ends of two rails and thereby to f.isteii them down in the proper position or 
situation in which they are to lie. 

.'5795. irif/i regard to the rails, they should be of the stoutest cast-iron, one yard in 
length each, formed witli a ilanch on the inner edge, about two inches and a half liigh at 
the ends, and three and a half in the centre; and sli.-ipcd in the best manner to give 
strength to tlie rails, and keep the wheels in their track. The soles of the rails, for 
general purposes, sliuidd not, he thinks, he less than four inches broad; and the 
thickness proportioned to the work they arc intended for. On railways for heavy 
burthens, great use, and long duration, the rails should be very stout, weighing 40 lbs., 
or in some cases nearly luilf a hundred weight, each. I’or railways of les.s consequence, 
less weight of metal will do; bul it will not be piudeiit to use them of less than .*30 lbs. 
wciglit each, in any situation cxiiosed to breakage above ground. But it is observed 
that in mines, and other works under ground, where very small carriages only can be 
employed, very light rails are used, forming what are called tramroods, on a system 
introduced by Carr; and these kinds of light railways have been much used above ground 
in Shropshire, and other counties where coals and other minerals are obtained. 

3796. Injxing the blocks and rails, great attention is required to make them firm. 
No earth or soft; materials should be used betw-een the blocks and tlie bed of small 
stones or gravel, on which the rails must all be fixed by an iron gauge, to keep the 
sides at a regular distance, or parallel to each other. The best width of road, for general 
purposes, is four feet two inches between the flanches of the rails; the wheels of the 
carriages running in tracks about four feet six inches asunder. Rails of particular 
forms are ncccssiu-y, where roads branch out from or intersect each other, and where 
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carriage roads cross the railways; and, at turnings of-tlio railways, great care is required 
to make them perfectly <-asy. The rails of the side forming the inner part of the curve 
should be fixed a little lower than the odterj and the rails should be set a little under 
the gauge, so as to bring the sides nearer together than in the straight parts: these 
deviations in level and width to be in proportion to the sharpness of the curve. The 
blocks and rails being fixed and spiked fast, nothing more remains to be done than to fdl 
the horse-path, or space between the blocks, with good gravel, or other proper materials; 
a little of which must also be put on the outside of tlie blocks, to keep them in their proper 
places. This gravel should always be kept below the surface of the rails on which the 
wheels are to run, to keep the tracks of the wheels free from dirt and obstructions. The 
form of the rsuls must be such as will free them from dirt if the gravelling is kept below 
tlieir level. 

8707. The formation cdiie railwaijs, on the middle nr sides of public roads, has been re¬ 
commended by Dr. Anderson, rulton, Edgewoith, Middleton, Stevenson, Mathews, Baird, 
and otlieis. A flat r.iilway, with the rail ten or twehe inches broad, we conceive, might bo 
laid down along the sides of ji roatl w'ith adv.ml.ige. 11 would rcrjiiire a rib below of sufficient 
strength to bear waggons of any weight. Tliis strength would be communicated partly 
by the mass of material, but chiefly by tlie lib { //V. .57-t. «, a), i' sting on a bed of bricks 
or masonry below \Jb). Such a railroad might be used by any Oet/. rijition of carriage, 


574 



light or heavy. But the best descrijition of r-ailroad for the sides of a highway is pro¬ 
bably some of those formed of blocks of stone, abe.idy ilesciibed. Stone lailways of this 
sort appear to li.ue been suggested by I.o l.aige {Machines rlpproitiees, vol. iii.) in 
France ; and afteiwards by Mathews {(’oniiniltee F..ramiiiatiuiis, TM.iy 1808.) in England, 
hut they have never been furly tried, 'i'lie best specinieii we h.ave seen is in a street in 
Milan, where it is not so necessary, the whole bieadth being very well paved. 


* Chat. V. 

Torniation of Canals^ 

.8798. Though the subject of canals is not included in that of agriculture, yet it is so 
intimately connected with territorial improvement, th.'it it would be improper in a work 
of tliis description to pass it oter. Can.ds of any extent tire never the woik of an indi¬ 
vidual; they are always fonned by public bodies, constituted .md empowered by ]>ublic 
acts: but it is of iinpoitance to individiwls to know the so.t of elleet which a canal 
passing through their property may have, both on its a])jie.u.uice and \alue ; not merely 
as a medium of conveyance, but as a source of population, of w.iter for irrigation or 
mills, or the use of stock, and even as an object of ornament. Tor this purpose we 
shall submit some rem.irks on the utility of c.maN, the choice of lines, the powers 
granted to canal companies, and the motlc i>f execution. 

Sect. I. llditjj and line of A\tvigable Canals. 

3799. Good roads, canals, and navigable riirr\. Dr. Smith observes ( Wealth of Nations, 
i. 229.), by diminishing the expense of carri.ige, put the remote parts of the country 
more neatly upon a level with those in the neiidihomhood of large towns; and on that 
account they are the greatest of all improvements. They encourage the cultivation of the 
remote parts, which must always be the most extensive circle of the country. They are 
advantageous to towns, liy breaking down tlie monopoly of tlie country in its neighbour¬ 
hood ; and tlicy are idvanbigeoiis to all [larts of the country, for though they introduce 
»omc rival commodities into the old nnukets, they o])eu many new markets to its produce. 
“ All <anals,” says an intelligent writer on this subject (See 1‘hillips's General History (f 
Inland Nnvigalum, Infrod.), “ may be considered as so many roads of a certain kind, on 
which one lior<.c will drnvv ns much as thirty horses on ordinary turnpike roads, or on 
which one inan alone will transport as many goods as three men and eighteen horses 
usually do on common roads The public would be great gainers were they to lay out 
upon tlie making of every mile of a c<nial twenty times as much as they expend upon 
R mile of turnpike road ; but a mile of canal is often made at a less expense than 
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the mile of turnpike; consequently there is a great inducement to multiply the number 
of canals.” 

.1800. Genera! arguments in favour qf canals are superseded by the rapidly improving arid thriving state 
of the several cities, towns, and villages, and of the agriculture also, near to most of the canals of tlio 
kingdom; the immense number ot mines of coal, iron, limestone, ftc, andgro.it works of every kind, 
to winch they have been conducted, and to winch a large portion of them owe their rise, .ire their best 
recommendation. In short, it may ho concluded, that no canal can be Completed .ind brought into use, 
but the inhabitants and the .igriculturc of the district will shortly feel great boiieilt from it, whatever may 
be the result to the proprietors 

3.S(I1 The great njuantaees nf canals as means of transport result from the weight which may be moved 
along by a small power. The velocity with which bo.its can be dr.awn dong a canal is cunlined within 
very narrow limits, owing, as Kdgeworlli h.is observed, to the iiatuic of the resistance to which they 
arecxjioscd; this resistance increasing in a geonietric.il proportion, as the s(|uarcs ol the velocity with 
which the moving liody is impelled : whereas, on ro<ids or railways, an inciease of velocity requires only 
an arithmetical iiiere<i.se of power. Or, in other words, to draw a lioat with ten times .1 given velot it>, 
would require a hundred tunes as tniich power as wa requisite to draw it with that given velocity; 
whereas, to draw a carnage on a road or railway with ten times a given velocity, would require only 
ten times tlie given power For tins re.ison, however .advantageous canals may have been luuiid, for 
trans{H>rtmg heavy lo.ids, they will be found upon trial inferior to roads in promoting expedition. 

:}802. Canals appear to have been Jlrd made in F."t/pt. TJiotijifh less attended to 
by the Uoniuiib than toads, yet lliey formed some in this countiy near liinculu and 
I’etci borough. 

.".SOJ. China is rcmntLnbh'fot its canals, .and there arc s.iid to he m.iiiy in Hiiidostan, though we believe 
they .lie prim ip.illy for the imrpose ol irrigation In Itussia (hero are some, and sever,il in Sweden ; 
one or two in IJeriiiiark ; some in (.•enn.iiiy; .iiid a greit many in Holland 'J’hc eaiul of Riirgiindy 
111 l''r.iiicc w.is eommenrcil under llciii j IV , .and tli.it of Languedoc tinisbed by Itiquet, the Itrindley 
Ilf France, under Louis XIV Some attempts b.ivc lieen made to form canals in the tiiUy country 
of Spam , .iml a gieat many excellent ones ,irc executed in America 

"8()t Miivignhle raniits in Jirilain took their rise hetweeii 17.»i and I"®), by the .Sankey Utook t’om. 
)iany in I,nn('.ishirc , but the great impulse w.is given liy the duke ol liridgewater about 17.17, when he 
lirsi eomincnecd, under the diiectioii of Uiiiidlcy, the eaii.d between bis eoal.works at Worsley amt 
.S.iltord rile lUike of Hrulgew.itcr li.is, in toiiseqiience, not ilriproperlj lieen e.dle<l the lather ot eaiials 
ill L’liglaml, while his engmeer, Brimiley, by Ins ma.sterlv pcrforniaiices on the duke of I5ridgew.vter’8 
canal, altered ami exteiKlisl a, the si lieinc tliercol was bv the three subsc'quent arts of parliament, has 
secured to himself, and will, it .should seem, ^Iroin a loiiipaiison of the gre.it leatures ami nniiiitiae 
ot exci iition 111 this the first canal, with most otlieis in tins country, even of the latest construction,) 
long iniitiinic to luild that 1 . 111 k .niioiig the Kiighsh enginciis, to which lliquct seems entitled among 
loreigncrs 

.WOj .Sotre the riale of Ih nlgeivater's time, the extension of ranals 111 llie British Isles has been rapid. 
A nuinber ol scientilii engineers have arisen, ol whom we need only mentioii bmeaton, Hemiic, ami Tel¬ 
ford, ami point to till' Caloilomaii eau.d 

SiscT. II. Of (hseovering the most eligible llontc for a Line if Canal. 

:3806. The first olf-et, ivlien the idea of u canal is detei mined on by few landed pro¬ 
prietors, is the choice of :i skilful and experienced I'ligincer. Such .m artist should 
uiidniibtedly jiossess .1 consider.ihle degiee of inathcin.'itical knowledge. Cideiihitloiis, 
of wliich some .arc of the most abstruse and lalioriotis kind, will frequently occur; and 
he should, therefore, he well acquainted with the principles on which all Calculations .arc 
founilcd, and by wliicli they .are to he lightly apjilieil in practice. An engineer should 
also have studied the elements of most or .ill of the sciences immediately connected with 
Ills profession; and he shoiihl particulaily excel in an ficquaint.ancc with the various 
blanches of mecli.mics, both tlieoreiical .md practical. Ilis knowledge should compre¬ 
hend whatever has been written or done by other engineers ; and he should have inform- 
.ation ill every deparfmenf of his business, from an aceiirate examination of the most 
considerable works that have been executed, under all the varions circmnstaiices that are 
likely to occur. It is necessary that he should he a ready and correct, if not a finished, 
draughtsman. lie should also he conversant with the general principles of trade and 
commerce; with the various operations and iinprovements in agriculture; with the 
interests and connection of the diltereiit owners and occupiers of land, houses, mills, Ac. ; 
and with all the genci.il laws .and decisions of courts pertaining to the objects connected 
vvilh his profession. Ily an e.vtensive acquaintance with the disposition, inclination, and 
thickness of the v.uious strata vvliieh compose the soil or land of the British Islands, lie 
will be able to avoid many errors incident to those who are destitute of this knowledge. 
As the last, though not the least, of these qualifieation.s of an engineer, which we shall 
enumerate, he should be a lUfui of strict integrity. 

3S07 A proper engineer being ,fixeii upon, the ailventurerg should not tie him down too rioiely by 
re-vlnclioni as to tune; but allow him leisure to consider, digest, and revise, ag.'iiii and again, the diflbrent 
jiriijects and wayi, whicli will, 111 most instances, naturally |iresciit themselves to liim m an extensive and 
thorough lnve.Htigatinn. The engineer should be .allowisl to rlioose and employ the most competent 
asshbints, and to call in and oceasiomdly to consult the opininns of eminent or prartieal men, .is land- 
surveyors, agents ot the neighbouring landeil property, the principal and most expert eoininereial men of 
the ilkstnet who are best arqu.iinted with its tr.ide and wants, any eminent miners, Ae .X'c ; and sneh 
men the engineer should be aiUliorised liberally, ami at once, to remunerate tor their services and iiitcIIU 
gencc. Previously to the beginning of any iniiiutc survey or system of levelling, the engineer ought to 
visit all the ohjeets within the district under eo‘isider.itinn, and eiide.iinur to make a just estimate and 
preserve nieinor.iiidiims of them; ns of the tr.idc .iml iinpnitnuee of .ill the towns likely to be afffccted by 
the undertaking ; ot all mines of coal, iron, &e , qu.iiiies ot limestone, fieostniie, slate, Ac., hr the situation 
where such can he found , of all the ni.inuf.ietories of heavy ami ciimbioiis goiHh, ami other extensive 
works; and generally of every thing likely to lurnisli totin.ige for .1 e.in.il The most eligible route for a 
canal being settled in the engincer’.s mind, he will then prixiced to make a lough calculation of the quan¬ 
tity of of each kind which may be expected to p.iss upon the line in a given time, he will ,aIso 
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examine all thccanab and rivers with which the proposed eanh) is to connect, and ascertain the widths 
and depths thereof, the sires of tlieir locks, and of tile vessels usually iiavinating them. 

.“iSOfi. TAt'tliint’nsiiiH'; 7sw?/iiir, oarf Aswrf ()/■ focAs or inclined planes, length of levels, &e, may now be 
iletermined on, and hotv far railways or blanch canals or roads may be connected with the mam line. 
Many engineers, and esperially iMilton, h i\e waiinly advocated the lorination of small canals. On this 
subject Lhapin.an, a most judicious artist, observes, “ that the system of small canals is partieiilarly eligible 
ill all countries where Imiestoiie, coal, iron ore, load, and other nondernus articles, not liable to ilainage 
from being wet, or not likely to lie stolen, are the objects chictly to be attended to ; and where the declivity 
ol the country runs transversely to the course oi the caii.il, which will generally he the case along the side-s 
of muuiitaiiis, at an elevation above the regular ground at their feet In those situations, the great falls 
or inclined jdanes may be made at the forks of rivers, so that the upiier levels may branch up both the 
vales, and thus give the most extendetl communication A situation .suited for those canals will often 
be found m countries that are not absolutely muuntamous, but where the ground regularly declines to¬ 
wards the vales or large rivers.” 

A rough seciton (?/ the proposed line will enable the engineer to sec the places of the heights, and 
breadths of the various suiiunits, or ranges ol lugh land, that arc to be passed, and whether any two or 
more ailjacent ones can be connected by a long summit level, without deUbrting any considerable tuwn or 
point ol trade, which will diminish the ihtlicultics of supplying the c.inal with water ; as every such junction 
of summils preserves the w.itcr of two lock.iges, besides presenting so many more points at which the 
can.il can be sup)>lied with w.itcr Iroin springs and iivulcts abose its level, or where, m less favourable 
situations, the .same can he collected in a lower level, to be pumiiccl up. From one end of the propo.sed 
summit level it will he right now to proceed with tlie .survey, tracing the level .tcciiratcly, and marking 
the same by jiegs nr stakes, th.it will last for some time, and he known hy the surveyor, who is to follow 
.ind make a plan of the hue; the levels being tretjuently li .inslerred to a .i-'f arc called beiicli marks, upon 
the trunk of a tree, a large jKist, or a building, the same being noteil so p.irtiouIerly m the Held or survey 
book, that they may be re.idilj found fur years afterwards We supjmsc the eiigioeers, by this time, to 
have settled the rise that e.icli lock should h.ise, .-lecording to the dimensions ailopti., for the canal, the 
prolxible supply of water on the .suinniit, and othcri ircumstanccs , the summillevel will be iraeotl as above, 
till the proper place occurs tor making n (.ill of two or more locks, at about Ifjt) yards, or a little more from 
each otiier; and the places of these tails being ni.iikod, the level is .'ig.mi to be pursued and traced from 
the lioltom ol them, and in.irked out as before, till the opjan tunity occnis for .iiiotlici pair or more of locks, 
or till some obstacle, as a gentleinan’s park, houses, gardens, orchards, mills, ro.-uls, &c present themselves 
at a distance, when it w ill be proper, alter transferring the level .irrivcd at to a jiropcr and pcnnaiicnt mark, 
to proceed torwMrds, and to examine and wt II consiilcr the clitlcrciit wMys and levels, if more than one 
present themselves, by which the obstacle can be passcil I'rom the most cuntiiied p.irt ol the course for 
the canal, owing to the ub.staelc, it will he right to level li.ack, till the tormcr work is met, and to determine 
the most eligible mode of briogiiig the two leve-ls together, iiihiii the priiieiides before stated; if they can 
be applied, cither by .ulding another luik, or taking one from any ol the sets wliidi had been bclore 
marked out, ns occasion may reipiire, and marking out the new levels tlirrcby occtisioncd : the hue be¬ 
tween the summit and the Hist nlbt-aclo, or coiitiiicd i>.irt ol the course, being thus .adjusted, a new point of 
departure is to he taken liom such ulistav le, and the lev el innsueil .is bcloie, till the l.ilt fur a p.iir or moie 
locks can bo gamed, at the projicr distance trom e.ich other In this wav, the patience, perseverance, and 
abilities ot the engineer must he e\(‘reiseil, until .1 praetie.ible line ot some length is obtained, and stakeil 
out, when the assistant laiul-survcjor must follow, and nnske a correct and particul.ir plan of the line of 
the several proposed lucks, emb.inkniei]ts, tunnels, ,^r upon the saiiii", and of the several Helds, or pieces 
nt land through whit h it passes, or that eome within HHI or lift yards ot it in any Jiart. it will likewise be 
the business ot the surveyor to aseertain, with the utmost care, the houiidniy ol every parish and town, 
ship; what eoimty each is 111 , the piopei n.ames of the owiicis and o<-( upicrs of eveiy piix-e ol land m 
carh, howev'er small, upon or within tli.it dist.anee of the line, with refereiiee to the .same upon his plan , 
and to describe cuirectly all public and private riMds and paths that cross or intersect the line, and to and 
from what places they lead, the course of all brooks or stre.iins of water, and |sirticnl.irly sucli as lead to, 
and contribute t(i tlie snimly of, any mill • the situation of the houses and towns upon the line, or witliih 
some miles of it, should .iiso be determined ; the nearer they are the greater aeeiiraey tVill he necessary. 
A eomplete plan of the line, and all the projei ted collateral cuts, feeilers, reservoirs, \e. being tiiiished, 
tlie engineer will enter on .1 most careful revival ot the whole scheme, with tins jilaii m hisli.'ind , on wIiilIi 
all the places where eulverts or dr.aiiis will he reiiuirod arc to lie maiked, .is also the proper places lor the 
bridges, and th.** necessary alterations ot the rn.sds .ind paths, who h will lie cut nfl’ hy the canal, so that the 
]>ublic may not he intunvcnieneed and tuined long distances round about, and still, that as l(‘w bridges as 
jiossible, and those in the least expensive places, may he erected In some inst.uiies new thannels will 
require to be cut for brooks and water-courses, to a considerable extent, in order to s.ive culveits, or bring 
them to the most dosir.abic spots. For proper seeiirily agaiiistaeeideiit.il errors, the whole ol the levelling 
should now be gone over again, anil the several benchmarks eoiii|>areil, and leiiewed with tlie utmost 
care hj the eiigmeer’s assistants, while he is proeetsliiig with the necessary enquiries and ealeulatiuria ter 
an estun.atc of the whole expense of the undert.ikiiig 
3810. The supplying of a ennal with triih r, 111 a great number of instanecs, oecasions no ineunsiderahle 
shareof the whole expense, either m the first cost of nulla or streams ot water ; in l.iiid lor, ami liibour in 
consfrueting, rcse.voirs, engines to pump water, fir , or annually, ever alterwards, in the fuel lor, and 
repairing ol, engines , hire ot water from mills in dry seasons, Ar.: tins sulijeet should, therelore, t mjiloy 
the most sevlulous attention of the engineer, to make the must eroiiotme.il use of what streams ho finds, to 
prorurc other supplies of water at the least expense, and above all, to secure aliiuidaiiee. 'I'he dimensions 
and heights of the locks and hreailth of the (anal, being settled, an .lecurate eaUiilation should he made 
of the quantity of wall, rei|uired to fill .1 lock, and, with the largest prohalih; number of boats that 
will pass in a day, of the qii.iiitity required flaily in every part ol the canal: this, with a due allownnee 
for the eva|ioratioii, trom the surf.iee of the whole eaiinl and its reservoirs, and lor the soakage that will 
take place into the banks, however well they are eonstructed, will show the number of locks lull of w.iter 
that will be reijuirccl, fl’om the diderent sources. 

fl811. In eslimaiing the erpensc of all such woiks, it will bo ncct'ssary to have the 
lengths and solid contents of the several cnil»ankinent«, and the distance from which the 
stuff or soil must be fetched for the same; the lengths and dinieiisions of all tlie deeji 
cuttings, and the distance to which the stnll' must be removed; the lengths of the tun¬ 
nels, and number and depths of the several shafts or tunnel pits ; tlie lengths or lead¬ 
ings of soughs that will be wanted to drain the tunnelling work : these, and all the 
great variety of other works, some of which wc liavc already mentioned and others we 
shall have occasion to mention in the scfpicl, being particularly stated, and prices affixed 
to each species of work jind kind of material (which prices ought not to be below' the 
current prices of the best articles at the time, and due allowance should also be made for 
the advance of prices which will take place dining the progress of the woik); the total 
proluible expense, with a due allowance for contingencies, will he thus obtained, on which 
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the engineer will prepare his geAcral rt*port and estimate, to be laid, witli the plan, 
before a meeting of the adventurers or proposed proprietors. 


Sect. III. Powers granted to Canal Companies hp Government- 


3812, As a canal must pass through a great variety of private jyroperty, and necessarily 
aflfcct diflerent individuals in very opposite ways, considerable powers arc requisite to 
carry it into execution. The first steps to attain these are the appointment of a solicitor, 
and an application to parliament for an act of incorporation and regulation. 

.3813. A canal bill contains numerous clauses ; but tlio following m.ay be considered 
the most general heads : — 


Itcgulatwns as to rausing money by sli.arcs or other¬ 
wise. 

lUcclton of committees, and general meetings of 
primrietors 

Enarlmenis rel.itive to luirchasing lands, ,<tc 
Powei «tor erecting wliarts, and enlornng certain 
ciiiiitablo rate.s of wbnriage 

Tolls, or rate.s of tonn.ige, with cxemiifinns, ifanv. 
milestones, for regubiting disl.inces and 
tonnage • 


liemomng the siii/ai i -soil, and clamping it, for 
the purpose ot being again laid on the surface ol the 
cxtciior lianks of the can.il, or f.T other pur- 
posi !. 

1 III ming teatrring places for cattle or irrigation. 

Itegiilalions as to mills, ^c. 

Power to make bi/-laws. 

form of ronveyiHg land to the canal eomiiany. 

JtegHlalioiis as to depositing plans ot the canal, 
and making vari.itions from tliein, &c. 


.3814. The act of parliament fur a canal being passed, and therein the time and place 
for the first meeting of tlit* siihsciihers or proprtetois thereof being fixed; the first 
business of such meeting will be the election of a general committee of management, 
consisting of the most independent, resiieetjihle, and generally informed persons among 
the proprietors. The committee of management will tlicn proceed to elect a chairman 
.and subordinate officers; to fi.x upon tlieir place of meeting, and to arrange the order of 
their htisiness. 


.381,5. A resident engineer mid land-surveyor and vainer should now be fixed on, and pro~ 
bably also a local or sL'Iect eoinniiltec: aiiditors of accounts will he appointed, and salaries 
determined. The chief engineer will now re\ise the line, and divide it into different 
parts, assigning names to each for eonveniont refeietice. Of these distinct pails, or divi- 
sions, a seiuir.ile aeeoinit of the expenses should he strictly kept by the resident engineer; 
the overseers, or eouiiteis, as they are generally e.illed, that the engineer is to reconiinend 
or employ U])on the vvoiks; and hy the ofliee clerks, in a ledger, with proper heads for 
each length of canal, set of locks, tunnel, emhankinent, deep cutting, reservoir, aqueduct, 
or other great work, that may form a separate division; such particular and divided 
aceounfs of the woiks vvill prove of tlie most essential service to the committee, and to all 
otliers concerned, in infoimiiig and niatniing their judgment on the actual or probable 
e.xpeiise of every diflerent kind of work ; atui will en.ible the eonnnittcc to explain to the 
proprietors how great, and somclimes unavoidable, as well as unexpected, expenses may 
be incurred. 

.3816. Such lands as arc tvaiiled should now be tre.afed for by the land-surveyor, and 
the purchase and conveyance (oncliuled with (he njiprobation of the committee, and the 
aid of the solicitor, with or vvilliout the aid of the shi-rilV and a Jiuy, as the ease may re¬ 
quire. In general, the ground for resetvoirs and locks ought to be the first purchased, 
to peimit the einbanknierits and m.asoiiry to he proceeded with. 


Sect. IV. Ejvi ntiun of the Worls. 

3817. The first operation if exeriilion is the selling out if the icork hy the icsident engi¬ 
neer and surveyor. He will aeetiralely tiaee .and iiulieale the levels of each pound 
or level re.aelt of the canal, marking them with stakes, and comparing his v.ork with 
the bench marks ; lie will also make two or more of (he men who assist him perfectly 
iicqnainted w'ith the position of the sl.akes, to provide against their derangement by ritttle 
or from otlier causes. 

.3818. 77ii; cn/cnlalioiis for exriiviilion form the next ji.irt of execution, llic great desi¬ 
deratum in canal-digging i.s, that Llie sluff dug from one part of the work shall, with the 
least labour of moving, exactly snjiiily or form the hanks that are to he raised in another, 
so that, on the eonipletioii of the vvoik, no spoil banks, or hanks of useless soil, shall 
lemain, nor any ground be nimeecssaiily rendeicd useless hy excavations or pits. 

3819. Six different cases will he found fie([uently to occur in the cutting or forming of 
a canal. In each case the towing-hank {Jig, 575. a) is wider than the oifi-bank (b); 



and, in all, the sides slope one foot and a half for one foot in depth, that being found the 
least slope which can be given. 
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Where there is deep ruftineon one tide (c), or bath {<f, e), a bench or berm (rf, e) is provided to 
retiiiii and prevent the loose earth that may moulder down from the upper bank from falling Into the canal 
1 he banks are usually made oiie foot higher than the water is intcndial to stand in them. 

I/I level cutting (Jig. 575. a, b), the height of the ean.il should bo so contrived, that in any emss 
eeetion the sura of the areas of the made bkiiks (n, 4) should just equal that of the area of the section of 
excavation (i) 

.WiS In siile.lffing mound {fig 575. e, Mvlfig 576 f), the same objert may be attained with a little extra 
calculation j and in all other cases {g, h), the engineer will show the jicrfcction ol his skill in so conducting 
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the line, that every embankment shall have deep cutting at both, or at least at one of its ends, to furnish 
the extra stuff with least expense in moving it, in like niaiiner, every deep cutting (rf, e) should have 
embankments at one or both of its ends, to receive the extia stud! 

3823. llefore culling out the lock-spit, or small troiicli between the ses'eral slope holes, 
as a guide to the men who arc to dig, the engineer ought to cause holes to ho dug in the 
line of the canal, near every second or third level (leg, oi eftener, if the.soil be variable, 
in order to prove the soil to a grealer depth, by tivo or three Itel, than tlic cutting of the 
canal is to extend; and each of the.se the engineer ought carefully to inspect, in order 
to determine wliat puddling or lining svill be necessary ; and what wjl be the diffi¬ 
culties of digging, owing to tlie hardness of the stufli or to water that must be pumped 
out, &c.; all wliich circumstances, as well as the extra disl.mce that any part of the stuff 
may require to be moved, must be well consiilercd before the work can be let to the 
contractors. 

3824. The puddling or lining of the citnnl, to make it hold water, is a matter of the 
greatest importance, and we shall consider five c.iscs that are likely to occur or present 
themselves in the search into the soil that is to be dug, by .sinking holes as above 
mentioned. The first case we suppose to be that in which the whole is clay, loam, or 
otlier water-tight stuff; all soils that will hold water, and not let it soak or percolate 
freely through them, are called water-tight. Our second case is that in which the 
whole cutting will be in sand, gravel, loose or ojien rock, or any other matters that will 
let water easily through them, and sucli are called porous soils or studs. The third 
case, we suppose to have a thin stratum of water-tight stud'on the surface, and to have 
porous stud'for a considerable depth below. The fourth case may have porous stud'near 
the surface, and water-tight stud' at the bottom of tlie canal. Tlie fifth c.ise is that 
where water-tight stuff appears on the surface; and below tin's a stratum of porous stulF, 
but having again water-tight stud'at no great distance below the intended bottom of the 
canal. The new-raised banks are always to be considered as porous studj as, indcH-sl, 
they will always prove at first, and in a great portion of soils they would ever remain so, 
unless either puddling or lining were applied; all ground that has been dug or disturbed, 
must also be consideri'd as pox’ous. Jt sliuuld also be remarked, that any kind of .soil 
which is perforated much hy worms or otlier insects, should, in canal-digging, be consi¬ 
dered as porous stuff. 

38S!5 Puddle is not, a.s some h.svc attempted to desenhe it, a kind of thin earth moitar, spread on places 
intended to be secured, and suffered to he r|Uite dry before another coat of it is applied ; but it is a mass of 
earth reduced to a semifluid state by workni(' and chopping it about with a spade, while water, just in the 
proper quantity, is ajiplied until the mass is rendered homogeneous, and so much condensed that water 
afterwards cannot pass thiongh it, nr but very slowly 
38^. The best /mildlmg stuff is rattier a lightish loam, with a mixture of course sand nr line gravel in 
it; very strong clay is unfit for it, on account of the great quantity of water which it will hold, and its 
(Iisimsition to shrink and crack as this escapes ; vegetable mould, or top soil, is very improper, on account 
of the roots and other matters liable to decay, and leave cavities in it; but more on account of liu> tempt, 
ation that these afiird to worms and moles to work into it, in .sennh ol their fiiuil Where piulilhng stuff 
is not to be metw.th, containing a due nnxtnrc of sharp sand, or rough small gravel stones, it is not 
umisnal to procure such to mix with the loam, tu prevent moles and rats from working in it; but no stones 
larger than about the size of musket bullets ought to he admilted. 

■%‘27. That the principal operation «/jiurfd/i/ig consists in consolidating the mass, is evident from the 
great condensation that hakes plarc; it is not an uncommon ease, where a iliteh is dug, apparently in firm 
soil, that though great quantities of water are .idded during the nper.iiion, yet the soil which has been dug 
out will not, when properly worked as puddle, fill iiji. >ore than two thirds of the ditch It should seem, 
also, that puddle is rendered by that operation capable of holding a certain prujiortion of water with great 
obstinacy, and that it is more fit to hold than transmit water. It is so far from true, that puddle ought 
to be suficreil in get quite dry, tliat it entirely spoils when by exposure to the air it is too mueh dried; 
and many canals which have remained unfilled with water during asummer, after their puddling or lining 
has betn done, have thereby become very leaky, owing to the cracks in the piidille-ilitches or lining. One 
of the first cares of an engineer, when beginning to cut a eaiial, is to discover whcllicr gocKi jmddling stuff 
is plentiful; and, if it is not, it must be diligently sought for, and carefully wheeled out or reserved 
wherever any is found in the digging; or, perhaps, it mu.st he procured at considerable distances from the 
Unhand brought to it in carts. It has hamiened in some stone brash or loose rocky soils, that .til puddling 
atuiffoT several miles of the liner required to he brought to it; but even this expense, serious ns it may be, 
ought not tu induce the imitating ot those, who have left miles of such hanks without |iuddhng, and nave 
made a winter canal, but one which no stream nl water that is tu be procured can keep full in the summer 
months. It is usual in canal acts to insert a <-lausc, for the security of the landowners, to recjinrc the 
company to cause all the banks that need it to he secured by puddling, to prevent damage to the land 
below by leakage; and it would have been well for all parties, in many instances, if this clause had been 
cnfbrced. 
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3828. If we comp,xre ourfirtt, fourth, mdfifth cases (3824), we shall And in all of them a water-tight 
stratum, as the basis; and the practice inxhcsc cases is to make a wall of puddle, called a puddle-ditcb, or 
Iiuddic-guttcr, within the bank of the canal: these puddle-gutters are usually about three feet wide, and 
should enter about a foot into the water-tight stuff, on which they are aiways to be begun: and they 
should be carried up as the work proceeds, to the height of the top water-line, or a few Incnea higher. 
f)iir second and third cases (3824) evidently will not admit of thcalxivc mode, b^ause we have no water, 
tight stratum on which to begin a puddle.giitter, as a bottom : in these cases, therefore, it is usual to apply 
a lining of puddle to the sides and bottom of the canal 

3829. History of puddliri". It appears that the Dutch have been in the habit of 
making mud ditches to secure the banks of their canals and embankments, from time 
immemorial; and that operations similar to our puddling have been long known on the 
Continent, but it is not clear at what period it was introduced into this country. We 
think that the fens in Cambridgeshire and Lincolnshire, in which so m.any works have at 
diflerent times been executed by Dutchmen, are the most likely places in which to 
search for early evidence of its use. We cannrt think that Brindley was the first who 
ever used it in this country, although we might admit that the Bridgewater canal was 
tJic first in which it was systematically employed as at the present day. 

3830. uld’nislment (f tiintcrials^ Canals set out with flic care that w'e have recom¬ 
mended, will always liavc the jiroper quantity of stuff to allow for the settlement of 
the banks; since the united sections of the loose banks will always equal the section of 
excavation in the same settled or consolidated state in which it was before the digging 
commenced. Tlic slopes of made bunks, it is to be observed, on account of their settling, 
should be steeper in the first instance than they are ultimately required to be. 

3831. Thelcuino ,f the cutting of certain lengths of the canal to contractors, who will 
employ a number of navigators under them, in digging and puddling the canal, is the 
next business. 

.‘i8,K It IS usual to let the work at a eri tain price per ciible yarii of digging, and to pay for the puddling 
or liiniig citlier at a rcrlain price per cubic yard or per jard run of (he canal The engineer ought to 
inform Ininself tiuironglily ot the liitliciilties and facilities winch attend the work he is about to let, and 
to draw up a short but explii it contract to be signed by the contractor. The jiriccs ailowcil ought to be 
fair and liberal, acuirdiiig to the circninst.iiices, so that the conlraitor may have no pretence, on account 
of low prices, to -.ligtit his work, particularly the puddling; and tliey onglit in every instance to be strictly 
looked after, and made to undo and renew immediately any woik tliat may be found improperly per. 
torniud. We retominciui it to (lie engineer to keep a strii t account, by meaim of Ins overseers or rounters, 
of the time of all the men employed upon the works; distinguishing partirularly the number upon each 
work, and whether emploveil under the company by the day, or U|h)ii the work let to eontiactors. 'i'huse 
fiartieulars are most essential towards knowing what money ought to be advaiircd to the contractor during 
the piogress oi lus job, and towards Informing and maturing the judgment of the engineer, with regard to 
the length of lime that a certain number of men will bo in pcrturming any future work ho may have to 
direct A calculation should also be made of the day-work m every instance, and compared with the con- 
tract price, by which alone a eorreit judgment can be tormed of the proper prices at which work ought 
alterwaids to be let, so that the labourers may recene wages proportionate to their exertions, and the 
eontraetor be amply paid tor Ins time, skill, and superintendence, and jet economy, and the interest of 
the company, be duly cxmsultcd, 

381'j Jlaiiows and ivheilin/; planhH, horsing.blocks, and other imiilemcnts, are generally found by the 
eompany; and it is usual to eonsldcT twenty to twenty-five yaids a stage of wheeling, and to fix a price 
jier cubic yard according to the number ol stages tli.it the soil is to inoseil Where this distance exceeds 
100 yards, it will rarely be eligible to pcriorm it liy whceI-b.arrows, therefore runs of plank with an 
easy deseent, if the same is practicable, slioubl be laid, for large tw o-whcelcd barrows or trucks to be used 
thereon. 

3834 Where the line qfa canal h to eioss an extensive stratum of vatuahtc buck caith, or one of good 
gravel tjir making roads, It will often be advisable, especially if the line r.an be thereby rendered more 
diriTt, when setting out the canal, to cut pretty deep into siieh nuiterials, and even quite through the 
gravel, if the same is jiracticable ; lor although considerable cxiiense will in the first instanec be incurred 
in digging and in damage done for siHiil banks, yet such maten.ils as gooil brick earth and gravel will, in 
almost every instance, find a market as soon as the canal is opened. Such a situalion may prove of essen. 
tial service to the trade of the canal, by enabling the adjoining proprietors In work the whole thickness of 
their brick earth, gravel, or other useful matters, witli but little detriment to the surface of the ground, 
and without being aiinoved by water , this the canal, instead of losing water by preserving a high level 
through poious stufi; would, it is probable, catcli in very considerable quantities. In districts where stone 
and gravel for making and re)iairing roads .ire scarce, it will be proper to pay the labourers certain rates 
per cubic yard for all tlie stones or gr..vel tli.it may be collected by tliem during the work, and stacked in 
proper places These will form rc.soiirces for making the towing-path, and for making good the landing 
or ascent to the several bridges, and the several pieces of new road that the engineer will have to form 
near to the canal bridges. The lock banks, and all wharfs and landing places, sliould also be covered with 
good gravel, to render tliem safe and convenient for use. It good gravel can in places be intersected In 
deep cuttings, much ot the above expense, as well as that of cartage, may be saved, by an early use of 
dirt Ixiats in the bottom of the canal. 

3835. IIow important and various the duties of the resident engineers are, must have 
struck every reader; but it would be much more apparent, could we enter into the sub¬ 
ject of reservoirs, feeders, aqueducts, embankments, culverts, safety gates, weirs, tunnels, 
deep cuttings, locks, substitutes for locks, inclined planes, railways, bridges, towing- 
paths, fences, drains, boats, towing or moving boats and trams, cranes and implements; 
but these, as less important for our purpose, wo mtist leave the reader to study in the 
works of Philips. Fulton, Chapman, Plymloy, Badeslade, Kiiidersly, Anderson, Telford, 
and from the article Canal, in the three principal Encyclopadias. 
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Part III. 


Chap. VI. » 

Improvement of Estates by the Establishment of Mills, Manufactories, Villages, 

Markets, 

3836. Connected with the laying out of roads and canals, is the establishment of dfferent 
scenes tf manufactoricd industry. The forced introduction of these will be attended with 
little benefit; but where the natural and political circumstances are favourable, the im¬ 
provement is of the greatest consequence, by retaining on the same estate, as it were, the 
profits of the grower, the manufacturer, and to a certain extent of the consumer. 

3837. The establishment (f mills and inanufuctorics to be impelled by water, neces¬ 
sarily depends on the abundance and situation of that material; and it should be well 
considered beforehand, w'hctlicr the water might not be as well employed in irrigation, 
or how far irrigation will be hindered by the establishment of a mill. In the state of 
society in which water corn-mills were first erected, they were doubtlessly considered as 
blessings to the country. There wxrc then no flour manufactories: and it was more 
convenient for the inhabitants to carry their corn to a neighbouring mill, than to grind 
it less eflcctually, by hand, at home. Hence, the privileges and immunities of manorial 
mills. To secure so great a comfort, every tenant of a nianof wouhl willingly agree to 
send his corn to be ground at the lonl’s mill; and, perhaps, was fu/ilier obliged to stipu¬ 
late to pay toll for the whole of his growth; though it w ere sent out of the i.. 'nor ungi ound. 

3838. In Scotland, this iinf»oIitic, and now absurd, custom was only lately given up : till when no farmer 
dared to send his corn to iii.irkct, until he had dolivcicd .t pro)inrtiiiiidl ()iMiitity to the proprietor or the 
occupier of the mill to which lie was thirled, or h.id jircviou-sly stipiilatcd to p.iy him thirlago for what he 
might send away ; this arbitrary regulation opcr.ating, like tithes, to lieerease the growth of corn. 

3H39 III England and Ireland, however, no rcstiii turn of this sort at present exists: liut, in the remote 
parts of the north of Uiigland, there are mills which claim (or lately claimed) the exiliisive right of grind¬ 
ing the whole of the corn which the inhabitants of the resjiei five parishes or manors required to be ground 
for their own use, sullcring none to be sent out of the parish (or tlie purpose ol gnmling In the more 
western counties, where grist mills are still the schools ot parochial scaiiii.a1,soinel lung of this sort remains, 
and is piously preserved in modern leases, but. In the kingdom at largo, grist mills arc now going fast 
into disuse. Even working people purchase flour, instead of corn, and, whether in a private or a public 
light, this is an eligible practice. They can purchase a .sort which is suited to their iirciiuistancc.s, and 
they know the quality and the quantity of what they carry home; whereas, m the proverbial rascality 
of grist millers, they'iiave no certainty as to either: besides, in a flour mill there is no waste; every 
particle may be said to lie converted to its proper use. 

38K). A valuable pi opnly belonging to modern flour manufartoriei, is their not requiring every brook 
and rivulet ot the kingdom to work them. In Norfolk, a great share of the wheat grown in that corn 
county is manufactured into flour hy the means of windmills - and such arc moilern iiiveiilioiis, that neither 
wind nor water is any longer necessary to the due mamitactiirc ot flour, the steam engine atibrding, 
if not the most eligible, at ie.ast tile most constant and equable )>ower. 

3841. The most eligible kinds of wati-r.nulls are, the tide-imll .iml the current mill: the former placed m 
creeks, inlets, bays, estuaries, or tide rivers; and the latter iii the current o! a river. There arc many 
situations, Marsh.'il obscrs-cs, in which these s))(>cies ot mills may be erected with profit to proprictor-s, and 
the community; and without any injury to tlie l.iiidcd proiH-rty, or the agricultural produce ol the country. 
He is of opinion {flat numerous river mills existing in dillerent parts ot tlie country arc unnecessary to the 
present state of society. 

3812. Grist mills may be still required in some remote situations • Imt, seeing the number of flour mills 
which arc now dis;H'rsed over .almost every part of the kingdom, seeing also the i>resciit facility of carnage 
by land and water, and seeing, .it the same time, the serious injuries which river mills entail on agncul. 
ture. Marshal recommends land proprictois to reduce their number, as fast as lix’alciriumstaiiccs will allow. 

3843. The inducement to establish manufacloties dejieiids on a variety of circum¬ 
stances, as well as on .a supply of svater. Auioiij' these maybe mentioned the price of 
labour, convenience for carriage, export or import, existence of tlie raw material at or near 
the spot, as in the case of iron works, potteries, &c. In England, while flie poor laws 
exist, the establishment of any concern that brings togeflier ti large mass of population 
will always he attended with a considerable risk to land-owners ; though it is a certain 
mode, in the first instiince, of raising the price of land, and giving a general stimulus to 
every description of industry. 

3844. A populous manufactory, even while it flimrishca, according to Marshal, operates mischievously 
in an agricultural dmlriet by projugating habits of extrav.igaiicc and immorality among the lower order of 
tenantry, as well as by rendering farm labourers and servants dissatisruxl with tlieir eonditinii in life; and 
the more it flourishes, and the higher wages it pays, the i.iore miscliievous it becomes in this respect. 
Lands bear a rental value in proportion to the rate ol living in the district in wliich they lie ; so that while 
a temporary advantage is reaped, hy an increased prii e of market jirodnce, the foundation of a jierinanent 
disailvantage is laid; and, whenever the manufactory t’ <'lines, the lauds of its neighbourhood have not 
only its vices and extravagances entailed upon them, but have the vicious, extravagant, helpless tnnmi- 
facturers themselves to maintain. This accumulation of evils, however, belongs {larticularly to that 
description of manufacture which draws numbers together in one place; where diseases of tile hoiiy and 
the mind are Jointly propagated; and where no other means of sujiport is taught than that of some parti, 
cular branch or branchlet of manufacture. Uut all these evils, belonging to the first introduction of 
manufactures on a great scale, will be cured with the jirogress of education and refinement among the 
operative manufacturers: it is already improvixl in comparison with what it was in Mdrslial’s time. 

384.^. Cottages- Wherever cottages for any class of men are built, whether singly or 
congregated, they ouglit never to be witliout an eighth or a fourth of an acre of garden 
ground. It is observed in the The Code of Agriculture, that “ wJierc a labourer or coiinf ry 
tradesman has only a cottage to protect him from the inclemency of the vs eathcr, he can¬ 
not have the same attachment to his dwelling, as if he had some land annexed to it; 
nor is such a state of the labourer so beneficial to the community. Wlien a labourer 
baa'’.a garden, his children learn to dig and weed, and in that manner some of their 
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time is employed in useful industry. If he is possessed of a cow, they are taught 
early in life the necessity of taking care of cattle, and acquire some knowledge of 
their treatment. But where there is neither a garden to cultivate, nor any cows kept, 
they are not likely to acquire either industrious or honest habits. So strongly were 
tliese ideas fonnerly prevalent, that, by the -l-Sd of Elizabeth, no cottage could be built on 
any waste without having four acres attached to it. This is in general too much. If 
the quantity were reduced to half an acre for a garden, and if no person could gain a set¬ 
tlement who wiis not a native, or, if a stranger, who did not fairly rent in the same parish 
a house and land worth twenty, instead of ten ]}ounds per annum, both the poor and the 
public w'ould thence derive very essential beneiit." 

SStfi TAf mast advantageous st/stem for iceping a cottage cow is that adopted in grazing districts, 
where a cottager has a HiiHicU'nt quantity of enclosed land in grass, to otiablo him to keop one or two cows 
both summer ami winter, grazing the one lull, and mowine the other, alternately. Nothing tends more 
materially to teach the poor honesty, than allowing them t' have property. Feeling how intensely they 
would deprecate all liilnngcinent upon it, they are less likely to make depredations upon that of others; 
and this will produce more honesty among them than the best delivered precepts can instil. Jty the culti¬ 
vation of a small siMJt of land, a cottager not only au|uircs ideas of proiH'rty, but is enabled to supply 
himself with that variety of food, as fresh vegetables in summer .uid roots in winter, which comfort and 
health require. If he should fortunately be able to keep bees in his garden, and if its surplus produce 
should also enable him to lear, and still more to fatten, a hog, his situation ivoulil be much ameliorated. 
Hut if, in addition to all these advantages, he c.iii keep a cow, the industrious cott.igcr cannot be placed in 
a more comfortable situation. Goats have leeenlly been rccommcndesl {Btitnh Farmer's Magazine, vol. 
111 .) ns a substitute (oi a cow, as being nioi c easily kept, costing less at first, and prudneing milk the greater 
part of the year The chief dillieulcy ol intrcKluciiig tliciii is the want of sufiieient enclosures, as no 
animal is more mimical to shniliby vegetation ol any kiml Some useful hints on the subject of cottagers, 
and the means by which they may be enabled to keep a cow, will be found in t’obbett’s Cottage Eionomo, 
though his stateniciits arc in many r.iscs highly evaggerated 
3Ht7 Cottages and villages necessarily rcsiilt from manufactories, as well as from extensive mines, 
quarries, or harlHiurs. A lew' coltages will necessarily be scattereil over every estate, to supply day 
kibourcrs and some description of country li.adesinen. Villages are seldom, in modern tunes, crc.atcd by 
an agrieultiiral population; it being found so much more loiiveniciit for every farm to have a certain 
number of c ottages .ittaclicd to it. 

3848. A village may be created any where, by {riM’ng ex Iraoidinary encouragement to 
the first settlers ; but unless there he a local demand tor their labour, or they can engage 
in some inanuf'acUire, the want of comfortable subsistence will soon throw the whole into 
a state of decay. Fishing villages, and such as are established at coal and lime works, are 
perhaps Ihe most thriving and permanent in the kingtloin. Some fine example of fishing 
villages, recently established, occur on the Manpiess of Staflbrd's estates in Sutherland. 

SSt!). Informing the plan of a town or village, flip first thing, if there is n river or other means of com. 
municatioii by water, n to lix on a projicr situation for .n quay or harbour; and next, at no great distance 
from it, on an open siiaie .is .1 rn.irket Itouiid the latter ought to lie arranged the public buddings, as the 
iiost-olHce, excise or eustom-hoiise, jKiliee.ollice, the principal iiin ami the principal shops. Near the har. 
Iwur ought to be placed the warehouses and other depositaries for goods; 111 a retired part of the town the 
sehool; and out of town on an cminenee (if con veil lent) the church and the cemetery of garden of burial. 
There ought to be a field or open siiace, as a public rccre.ition ground tor children, volufitcors or troops 
exercising, races, washing and drying clothes on certain days, ttc. Public shambles ought to be formed 
ill a retired and coiiccali'il sjKit, so should piiblic necessaries. Proper ]ii|ics, wells, or other sources of 
good w.iter, with the requisite sewers and drainage should also be provided. Huckets, to be uscil in case 
of fire, ought to be kept at the markct-lieuse. 
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. 3S50. The village qf JSHtleUrk on the Annan, in DumQ-icshirc watbegun in 1800, by Oen. 

Dlrom, and n thus described by him in the survey of the county : — '* 'It la situated at a part of the river 
tvhich aftbrds falls and power capable of turning any weight of biachlnery; and I have had it In view to 
inve eneouragcnicnt to manufacturers, to whom such a situation is an imtiortant object. A woollen mani^ 
factory (a) upon a large scale, and the most approved plan, has been established there for ten yeors, and is 
gradually increasing its machinery. In this village there arc already, in the course of,jthat time, about 
two hundred and fttly industrious inhabitants, and it has every appearance of a further sipid increase. 
On the opposite side of the river a situation is flxed on for curn-nidls (&), where a complete set has been 
bniit upon the best construction, including wheat and lurlcy mills Half of the water there U reserved for 
any other works, and is likely to be let fur a mill fur dressing and for spinning flax, and for machinery 
rciinired in bleaching, there being at tlie foot of the niili.rdce a holme of six acres (c), well calculated for 
a bleach liekl; and I propose to let part ot it for such a ni.aiiufactory 
dSol. “ The lots for building and gardens in the vdlnge, each consisting of from nine to ten falls of ground, 
are granted in ^rpetiiity at tlie rate of six pounds the Knglish acre, cither upon leases for 999 years, or 
feu-riglits, as the settlers choose; the former being generally prelerred, as being the holding or title 
attemled with least cxfiensc. This rent would of itseli be no object when the waste of ground in streets 
and enclosures is considered; but the great advantage to be derived from such an establishment is, the 
increased value that lands acquire fVom having a number of industrious people settled in the heart of an 
estate. Each jicrson who feus a house-stead is obliged to build with stone and lime, according to a regular 
jilan ; and a cominuu entry is left between every two lots tor .access to their oiflccs, which are built imme¬ 
diately behind their houses, and the whole ol the buildings arc covered with slate. 'I'he feuers are also 
bound to make a common sower through their piopcrty when requited; to pave ten feet in front of their 
houses, between them and the street; and to pay at the rate of a penny per fall yearly, according to the 
extent ol their lots, to form a fund tor keeping the streets and ro.uK in rep.sir, and fur making small im. 
provemonts. No person is allowed to sell liijiior ot any kind without n.v permission ; nor can any shop 
or chandlery, tannery, nr other work, that might be ronsidercd as a iiuisaiiee, be set up or built, unless in 
places allotted for these purposes, and to jirevciit all interference on the part i I'thc fciicrs, I reserve to 
myself full liberty to make such alterations as ma> .ippc.ir tome or my successors toLc proper in the jilaii 
of the village. These regulations are the best security against having vagalioiids in suiii a place, as none 
but industriniis people can afford to build or rent such liniiscs.” 

3852. A new village sea-poi t in Devonshire was funiicci by Sir Eawrenee Talk, in the northernmost part 
of Torbay. A now pier, projected south-wcstw.irdly troni the eastern clifT, atthrds complete protection to 
shipping from the south-e.-ist winds The regularity of the buildings lately raised for the accommodation 
ofpompany resorting hither for tlie convenience of sca-liathiiig, ailds nc.itiicss and beauty to the wild and 
pictuiesquc sccnerv of Us natural situation; and, from the sue of the vessels the harbour is now capable 
of protecting whilst they receive and discharge their cargoes, there are well-grounded expectations that 
this place will become of some maritime consequence on a future d.iy. A plan of this sea-port (Jig. 578.) 
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ia given in the Devon Survetf, and is described as containing a pier (1), quay (2), haiboiir (3), ware, 
'houses (4', inn and garden (5), stables (li), strand (7), cove for liuilding ships and timber yard (8), beacon 
($1, &ve for bathing machines (10), new carriage-way to the park (11), terrace (12), the park (13), plant¬ 
ation (li)> road toToiwood (15), road from Newton, Ac. (16), meadows (17), circus in the park (18). 


CUAF. VI I. 

Of Mines, Quarries, Pits, and Metalliferous Podies. 

, J859. Agcdnsl mines, as a species of property, considerable prejudice has long existed, 
fifim the variation of their produce, and the uncertainty of tlieir extent and duration. 

discoveries in geology, however, have thrown great light on the subject of mining, 
Wd introduced into the art a degree of certainty not before contemplated. Jn proof of' 
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this, we jnay iii6lan<*e cual and liinostouc; of these minerals, tradition asserts the existence 
III various parts of tiie island, wheK; from the strata on the surface the modern geologist 
well knows it is impossible. 

CSdS'l. Aniott^ tKe various mitierul substances found in quanlily in Jiritaiv, the chief arc 
coal, lime, bnilding and other stone, gravel, clay, fuller’s earth, marl, &c. among the 
earths; salt, among saUnc substances; and lead, co|iper, and tin, among the metals. 
Cobalt, m.iiigane&e, and some other metals and earths, are found in some plaeess but In 
small quantities. No saline or metallifeious bodies ought to be sought for, or attempts'd 
to bo workeil, but with the advice and assistance of an experienced and skilful niiileVai 
surveyor; nothing being more common than for proprietors .o be induced by local re¬ 
ports or traditions to i'aney their lands contain coal, lead, or some otliei valuable subter¬ 
raneous product, and to incur gie.it expense in making abortive tiials. To aseertaln the 
nature and value of the min6rals of an estate of any magnitude, or of one of small sixe 
hut of peculiar exterioi organisation, it will always be worth wliilo for (bo propiietor to 
have a mineral suivcy, map, and desciiption, made out by a professional man. 

;585.5. Ciml is at present perhaps llie most valuable British miiicial ; because, among 
otlier leasons, it docs not appear to be worked in any otlier country in siicli quantity ns 
to lessen by inipoitalion the home juoduce. There are tlnee species of coal, the brown,' 
the black, and the iiiiinflanunniile. To the first belongs the Bovey coal or bitnnienised 
wooil, found chiefly at Bovey, near Exeter; to the second the slate coal, wbicb includes 
the |)il and sca-cual, .'ind all the kinds in coininon use, and also the canal coal, wbicb 
occuis only occasionally in the co.il pits of Newcastle, Ayrshire, and Wigan in Ijaiica- 
sliire; to the third belong the Kilkenny coal, and Welsh ciilin, or stone coal, which burn 
to ashes without nriining. 

IiS.'jli Thf indirntimi'i of iottl nu riijVci rut ni liiffo) cut roo! flut) ult In goncr.il the surrare is arailla- 
tOcMis or s1.il_\, aiul Iniieslone emmnoiilv foiin^ .ui aecuin)uii>iii(' stratum. In some eollieiics nc.ir New¬ 
castle, however, hiriestone is wdiitiiiff, hut whiiislone, saiulstoae, anil others ot sccoiiilary formation, arc 
present in .i Rie.it vaiiety ot toinis, 

H'o The disivveii/ oj mill n iiinile hi/hot in/;, and that npuration is geiieially |)erf<irnie(l m coal districts 
es a Kuide lor sinkhif; new sh.itts liy tins means the owners procure most esseiiti,al data on vvliirh to 
moeeed, heiiiK inlornn'd lieloieliand of the iidliiie ot the earth, tinnerals, and walerc, throUfj;li Which they 
liave to pass , ,ind knowing, to an incli or so, how deep the coal lies, as well .is (he (|iiu1ity and tliiekness. 
ot the stiatnin lioied II is ionh-s«edl) of the fust iliipoitanee, either to the inhalntants of a distnet in 
general, nr to the owiicis of the sod m partieul.ar, to he aMe to deteel anil work su< li veins of eonl as may 
exist under their sod, and hence we lind, on eni|uiry in (he neigliboui hood, that alynost every common, 
moor, heath, or piece ol had land, in parts where coals are siaire, have at one time oi other been reported 
by ignorant eoal-fniders to contain eual. How ruany tunes, tor insUinee, h.»ve oiii giandmothers, and nurses, 
rojicating tlieir stones, tidd us, that plenty of eo.ils inigbt be dug at such and stub a plate, it government 
liad not |>rolnbiteil their being ting, lor eneoinaging tin* iinrseiy foi scMiiieii, &e r Faiey's enquiries, ami 
those of .Smith, have brought to light iiinulreds ol msi.niees, where lioring.s and sinkiiigB foi loalsliave 
been undertaken on advice in situations in the southern and eastern (laitsot Isiigland; atteiuleil with 
heavy amt sometimes almost ruinous e\|>eiises to tlie p.irtics, though a source of profit to the prc‘(eiuled 
coal.(inder.s. These altrm|>ls a v'cry sbclit degiee of geologie.al knowledge would have s4iown to be vain 
The eon!fields qf ffnfniwwill be louiid seieiitdieally dosciibcd in Outlines q/'Gro/og^,by Conybeare 
and Philips, .ilid idso in /lakewilTs <ie<i/of;i/ 

Limestone, ihaU-, awl hui/diiift, or other stone, arc found in stiata eitbev on or 
near the Mirfacc. At ii gieat cleptb it is seldom found worth while to woik them. 
AVbcn stones of any kind arc procured by uiicovcriiig the earth and then wojking them 
out, they arc saiti to be qtiariied ; but wlicii a pit or sliaft is sunk, and ibo materials arc 
procured by woikiiig under ground, they are said to be mined. 

.'jSliO tiinvt /, chii/h, elay, mail, and othi, tome wri/fivs, when worked from the surlarc, are said to 
he .vorkeil lioin a (iit, .siul hence the teiiiis stone, quarry, gravel, rlay^or mail pit. Little knowledge of 
geology >s 111 geiieinl reqinied lor the discovery ol giavel or iii.irl, hut, still, even a little would he touiul 
ot the greatest .idvaiitage . 

arttil The troek/ny oJ quaiiies is .i simple operation, and one «k•^lelldlng more on Mrength tluiii skNl. 

In quarry lug sandstone, eoiisistiiig of regalai I.iyeis, the work is periormed c hieHy by means of the pick,' 
the wedge, the hammer, .mil the pinrli or Icier, rmmrsc heiiig seltloin Iwd to the more violent and 
iricgiil.il elli'cts ol giiiqiowder lint loi ni.nn kiiiils of liinestuiie, and for gicciistono and basalrj blastiiig 
vvilli gnnpowdei is always resorted to, and some of the riH'ks ealled piimitiie, sueh as granite, giieisr,ttvd 
sienite, eiiiild scarcely be torn asunder by .any other means, 

.'iflii'J The bin mug of lime in.iy lie loii-iilereil as belonging to the subject ol qiiairying This operation 
Is pertnrmed niwbat are t.llul draw kilns, or periietu.il kilns. 'I hose should alw ays be close to or Hear 
tlie quarry, and eitlier .sitn.iteil .it a b.iiiK, oi liiini.slied witli a ramp or iiirliiuxt plane ol caitli for earttng 
lip the eo.il anil Inne to the top ot tin- kiln. Lime-kiliis may be built citjaer of stone ot briifc , but the 
lattei, as lieing better ad.ipted to stei’il exee.ssive degiees of licat, is considered prelerable 'flic external 
form of such kilns is sometinies cylindiical, but more generally square The inside should bev lormgd in 
the sliape of a liogshead, or ot an Cf'g opened a little at both ends and set on tlie sniallust; Iveing small in ' 
eiieiitnliTenee at tlie bottom, gradually wider towards the niiddlc, and then eontr.icling .igaiii towards (he 
Lo|i In Kilns roiistiiuted in this way, il is observed, fewer coals are necessary, in eouscqupnrc of the 
great degiee of reverbri at ion vvliiih is rreatcd, nliovc that which takes jilacc in kilns lonned in tlie shape 
ol a sugar loaf reversed. Near the bottom, in large kilns, two or more ai>ertiire8 .are made; these arc 
•small .It the in.side of tlie kiln, but arc sloped wider, IKitli nt the sides and the top, as they extend tovvaids 
the outside of thebinlding The uses of these a|iertarcs are fia: adimttmg the air necessary lor stipiilyiiig 
the tire,and also (or permitting the labourers to apnroacli with a drag and shovel to draw out the calcined 
lime prom the bottom of the kiln within, in smne rases, a small building called n horse is raised in the 
form of a wedge, and so constriieteil as to aereler.Ke the operation of drawing out the hurtied Ijmestonc, 
by forcing it to fall into the .apcrtvire* which ha,e been mentione I .above. In other kilns ot tins kind, in 
place ol Ibis building there is an iron pate near the bottom, which comes close to the inside wall, except it 
the apertures vvhere tlic time is drawn out W/icii the kl'n is to be filled, a parrel ot furse or ttggops 
IS laid at the bottom, ever this .1 layer of coals, then I layer of limestone (whieli is previously broken into 
pii'Ces, about llic size of a man’s Hit), and so on alternately, ending with a lajci ol coals, whipli is some. 
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tlmci, though seUlom, covered with sods or turf, in order to keep the heat as intense as possible. Tl« fire 
is then lighted In the apertures, and when the iimestonc toward^ the bottom is completely calcined, the 
fticl being considerably exhausted, the limestone at the top subsides. The labourers then put in an addi- 
tion of limestone and coal at the lop, and draw nut at bottom as much as they find thoroughly burnml; 
and thus go on, tdl any quantity required be calcined. When limestone is burned with coals, from two 
bushels and a half to three and a half of calcined 1 inestonc are produced for every bushel ot coal used. 

Lime will, in all cases, be most economically burned 
12 in tl 579 by fuel wliich produces little or no smoke; beiausB 

the necessary mixture of the fuel with the broken 
limestone renders It impossible to bung it in contact 
with a red heat, which may ignite the smoke Dry 
fuel must also, in all eases, he more advantageous 
than moist fuel, because in the liiltcr ease a certain 
quantity of heat is lost in expclliiig the moisture in 
the form of vapour or smoke. 

38fid Hookri's Itinc.hilii (Jig .77!') is the best of all 
forms that have hitlicrtobecii brought into notice (or 
burning lime with coke or other dry smokeless luel. 
The kiln of tins descrqition at Closeliurn is huilt on 
the side ol a bank ; it is circular within, thirty-two 
feet high fiom the fiiiiiaee, thiee feet in diameter 
at top and liottom, .tiid seven feet iii diameter at 
eighteen feet from the bottom, it has cast-iron doors 
to the luel.clianibcr Jig .'ISO a) and 
ash-pit (6), and .i .Mst-iron tap or cover 
(Jig .'■.79 c,d.), winch turns on a pivot, n 
and rests on a curb-ring (ixod on the 
top ot the masonry of the .’ hi (d). 

The use of this toier^is to ]>revci . the 
csL.ipe of more lieat than is neees.ary 
to keep the luel burning, tor winch /, 
last puriHise the cover has only an 
opening at top (d), twelve inches in 
diameter The principal ailvantagc of 
tins eonstriietioii is, that very little heat ns lost, ana 
that lime inav be burned with almost as little luel 
in winter as m summer Another advanUge, and 
one ot considerable importance in a country sale, 
where a kiln is not worked sometimes for two or 
three days together, is, that by closing the orilicc 
(d'l at top, and the furnace doors (Jig I'sSCI. nil below, 
the fire may be kept alive for four or five days I ii 
the orilinary desi nptioiis of kilns without rovers, 
the tire is iisu.illy exliuguishcd in Iweiilj-foiir 
hours, especnillvni tlie winter season. In Hooker’s 
kiln, one ine.asiirc of coke will burn four measures 
ol limestone The luel lor the limc-kiliis at Close 
burn IS brought Iroin a distance of twenty-In e miles, 
and it IS louiid that one third of the expense ol r.ar. 
imgc ns saved bv coking it at the roal-pits A nie.a- 
siire of tins coke burns as much lime as the same 
measure of coal, as wlion coal is used in the lime¬ 
kiln It may be said to be coked betore it has miicli 
elicit on the limestone. One ot Hooker’s kilns, 
when coke is used, yields nearly tliree fourths of its 
contents of well burned lirnc every day. 

When lime is to he burned with i oal or smoky fuel, a form 
invented by me has been adopted 
at Closeburn, whieh, from a very 
extensive experience, I have proved 
to be much superior to those iii i om- 
mon use This kiln, wliieh may be 
designated the riosehiirn eoal lime, 
kiln (Jig .Wl 1, is built 111 a sinul.ar 
situation to the other It is ov.il iii 
ground plan, both at top(Jfg Wy), 
iHiltom 
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SSC-k Mentcalh or Closeburn coal Ume-hUn 
581 


5.8-1 
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( fig. .7HJ ), 
with doors 
to the luel. 
chamber and 
ash-pit (fig. 
, , , .Wl. cy), and 

I iw| an arched 
cover to the 
top {fig 
g ), which 

W moves on 
small wrheels, 
is drawn off 
and on by windlasses (A A) and has 
two small openings serving as foiTn- 
neys for the exit of the smoke (i i). 
The height of the kiln is thirty-five 
feet • the short diameter at the fuel- 
chamber is twenty two inches (fig. 
rm.) i at the height of twenty tcet 
the short diameter has gradually ex- 
tended to five feet (J^. .'5H1 ), and 
this dimension is continueil to the 
top, where the oval is nine feet by 
five feet (fig. .’m.). As the ftiel. 


Chamber to this kiln is very broad in proportion to its depth, three separate doors or openings become 
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necessary (Jig. 585.) as well as adt'anlagcous, for more speedily 
• and easily drawing out the lime. In some eases, instead of a 
movable cover, a permanent roof of masonry (^g 586 ) may be 
adopted. This roof should have proper openings to admit the 
siipidy of lime and fuel, and those may he closed by sliding shut, 
teis or hinged doors; while, in the roof, there should be a ehim. 
ney for the escape of the smoke It will readily be understood, 
that the use of a cover, whether fixed or movable, is chiefly to 
retain the heat; but where the rover is a fixed structure, and 
Bufliciently harge, something will be gained by placing the fuel 
and limestones there, to bo dried and heated before they are 
thrown into the kiln Three fifths of the contents of the Close- 
burn ov.l 1 kiln may be diawii o' ' everyday, and when it is closed 
at top and bottom, the tire will not go out for five or six days. 

.“iSfiS. Suhsi'Oin'iit improvenicnis by Mr. Mentraih arc thus 
detailed iii a feller to us from thslt gentieman, dated Feh 28 
183(1 — 1 now employ kilns ot an egg sh.aiie, .mil also oval ; the 
oval-shaped kil. s .ire divided by arches across the kiln, descend, 
ing four feet fiom the top ; the object of tlie ari'hes across the 
kilns IS to prevent tlie sides ol the kiln foiling in or contracting, 
.ind also lo enable you to form circular openings for feeding in 
the stone and coal at the niimthofthekiln Upon this plan, a kiln 
ol any length might be constructed with numerous round 
mouths. In the model of the kiln l.itely sent to the Mighlaiid 
Society, Hooker’s conical cover may be seen revolving upon an 
iron ring placed iijion the circular mouth, and having placed a 
hd to the cover, 1 am enabled to prevent the eso.ipe of he,it .at 
the top, and by cast-iron doors at the bottom the ,ur is pre- 
vented fiom |WsMUg through the kiln ; so tb.it by these precau¬ 
tions llie lime-bui iiercaii reguLitc (ho heat and prevent its Gsc.ape 
for several il.iys, when the fire would be extinguished at this 
season in the course ot ‘it hours Tins is an objoi't of great iin. 
port.iiice, as it eii.ibh's you to Inirn lime as well, and with as 
small a quantity ol luel, in the winter ns the .summer season, and 
to supply the tarmi'r witti .is well binned lime, at .iiiy time of 
the M-ar, wtiii li (.iiinot be done in the 10111111011 coiistriirtion of 
kilns, ojien both at top and bottom When coke is einplojed for 
burning lime duiing the d.iy, small c0.1l sluiiilri be used m the 
evening. 111 Ollier lo prevent as inucb as possible the escape or 
waste ot he,it during the night, fioin the lapid eireuhition of 
.air fliroiigh the limestone in the kiln where eoke is the fuel 
m.ade n.se of for its e.dcin.itioii a kiln in ••vhicb eoke is the fuel 
einplovcd will yield ne.ir a third more Imriit lime in .1 given lime 
til.Ill when (o.ii is file fuel, so that coke ni.iv be used ociusion.dly, 
when ,a greater quantity of lime is required 111 .a eert.iin time, tli.ui usu.il, .is it is well known to lime- 
biiiners that the jnoce.ss ol burning is done must economically when the kiln is in (nil action, so as 
. almost const.inllv to have a column 

■’'’S' of lire Iroiii the bottom to the top 

of the kiln, w ith as short iiitvTvals 
,is possible 111 working the kiln 
Having found that limestone is apt 
to he vitrified during the process of 
c<ilcin.ation, dun il{{ stormy weather, 
from tlie increased circulation ol 
air through the kilii, which avids 
much to the heat dv'rivcd troiii tho 
fuel employed, and which experi¬ 
enced liuic-biiiiiers would have 
iliininislied, roiild they he aw.iie 
at all times of an orciirreiice of 
this kind. From having experi- 
enee ol tho b.id elleets of tixi great 
a riitiilalioii without projicrly pro¬ 
viding against It, 1 h.t\e reason to 
heliove, tli.it having a power to 
tlirow III at pleasure an additional 
qii.intity of air into the bottom of 
a lime.kiln, that a considerable 
saving ot fuel iivxicssary for the c.il. 
filiation of lime would take place, and another object would he gained, tliat of cooling the limestone in 
the hotUim of the kiln, which frequently retards the drawing out ol the burnt limestone lor some hours, 
or until the Imicslonc is so eoki a.s not lo burn the wooden structure of 1 arts. . 

.‘iflliti. In working n kiln iril/i nnrroir cncular nimilhs, the stone and coal should be rarcnilly measured, 
so tli.it the workmen ran piojiortioii the fuel employed to the quantity of'tones , anil it is obvious, that 
the quantity ol void to be used must viepenil upon its relatii e quality, .iiid tlio h.iriliics 8 ol the stoiM’ to lie 
burnt 11 this measure weie .idopted iii kilns of .my coiistrsietion, the lime sheila would be louiid better 

38(i7 Tvmfurnnrc doors at c nnphm d at the bottom of tho kilns; the upper one for lotting through 
the Imrnt shells for stones], whii h ailows at all limes thorough ingress oj .-iir into the bottom ot the lulu, 
and facilitates the drawing out ol the lime, as it takes ofl’the piessure oftlie stone IVom fop to bottom of 
the kiln. The lower door is for drawing out the lime ashes, whiili is a clear gain to the lime-burncr. 
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3H68. Hfothmn's combination of a lime-kiln ami rolre oven [fig TiSV ) has for its objprt to prp{>are quick. 

' lime and coke in the same kiln by a 
single operation; and the arrange¬ 
ments to elibct it arc at once so simple 
and so complete, as seemingly to jire- 
clude the capability of any material 
iinprovcinent The economy of the 
jiroeoss is likewise earned to the 
greatest ixissible degree; for that 
portion of the coal which is separated 
tiom It to form coke is, by its com. 
bustinn, reiidcreil subservient to the 
burning of the limestone; and the 
coke, owing to its inereased bulk, 
being nearly, if not quite, as valuable 
as coal in the market, the expense of 
burning is very uiiicli reduced. This 
kiln and oven arc raised oe a flat 
surface, the lime being raised by 
means of a jib and crane, though, like 
other kilns, it might be placed on the 
side of a bank tor supply in the usual 
manner The kiln is now, and hat 
for some time jiast bi'cn, in full oper. 
aiio-i. .at the patciilee’s limc-wurks at 
Maidsloiie In districts where coal 
I.S dear. Ibis \.U probalily be found a 
valuable impru.mient, but with 
sonic descriptions .it coal it is no. 
I>r.ictic.ible, and in all cases the labour 
Hill be lonsidcrably inereased. The 
siile walls of this kiln [a a) are four 
feet thick, the iron bars at the hot. 
tom {bbj are drawn out when the 
kiln IS to be emiitied Tlicliiiic.stone 
is raised in a box (rf), by means of a 
Jib and crane (e', when raised, the 
jib IS swung round, and the limc-hox 
lilted, by wliiili the whole contents 
are tin own down tiu' shaft. The 
coke ovens IJJ ) iii.iy be tw'O, or a 
greater or less number, according to 
the magnitude of the works. They 
are supplied with roal tliroiigh iron 
doors, which duois h.ive a long and 
narrow horizontal opening in the 
upper part of them, to admit suflk lent 
atmosplieiic air to produce coinbus. 
tion ill the iiillaiiimable p.irt of the 
co.ll, the flames thus produced pas.s 
into the lime sli.itt, and the flues (gg) 
are prevented from interfering witli 
c.ich olhei by a partition wall [b) 
Wlien the kiln is charged, fhc open, 
mgs III front and beneath the iron 
bars 1 , 11 ) .are closed, as are certain 
oiieniiigs made m the shaft (A), .nid 
in the coke ovens (f), at convenient 
dislaiices, for tiie purpose of intro, 
diii.ingiron bars as pokers, to acccler. 
ate the process. When the coal n 
reiluced to coke, it is taken out by a 
long-handled iron hoe [llrg of AUs 
and Sit vol iv p. ) 

38(59 A York-Mre Itmc-ktln, (said to be a very gooil one1, for burning lime with eo.d or coke, is thus 
described in the Afcc/irtiiics’ Mngnxtne Bottom part, where the limeisdiawn out, a circle ot about 
eighteen inches diameter, and widening gradually iiimanls i.ni the shape of an niveitcd cone, with the apex 
cut ofl) to about one half or one third of the whole dcfith, and then the reinaiiuler carried up perfectly 
I ylindrieal to the top, the diameler of the cylinder being about one third of the whole depth In hxiiig 
on a place to build such a kiln, the side of a hill, near the rock to be burnt into lime, is alleys prefi'rred. 
The workmen bey o by excavating a large hole in the pl.ice where it is to be erected, of sufticient dimen¬ 
sions to bury the back part ot it in the ground In building up the kiln, there arc two walls carried up, 
the space betwixt them is filled with small rubble, to keep in the heat, and next to the inner wall the 
idlii has a lining, about a foot or h.ilfa yard in width, of aslaty gritstone that will smiul heat well When 
the lining wants repairs or renewing, the wall behind it keeps the lest of the materials fiom falliug in. 
{(Sard. Mag. vol. ii p. 'U)2) , . , 

3870. Burning lime in heaps Wlicre fuel is abu dant, lime may be burned in lieaps, as in rbarriiig 
wood, or in clumps like lincts The fuel is mtcrinixed, .and the whole covered with turf or mud, inwhich 
a few holes arc pierced to admit the passage of the smoke 
3871 Machines for pounding limestone have been erected, but the effect of the powder .so obtained 
both as a manure and for cement, is so much inferior to that of burnt lime, that they have long since been 
generally laid aside. 

3875J. Salt is jirocurcd from rocks, springs, and from tlie sea. In Cliestor, parti¬ 
cularly ill the neighbourliootl of Northwich, the salt works arc very extensive. Great 


evaporation and crystallisation. There are also in the same district salt works, at which 
the salt called Cheshire salt is extracted from brine. These works are described very 
intelligibly by Ur. Holland, in The Beport of /Igrtcullure for Ike County of Cheshire. 
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Cuiisidcrabli! ^alt-works are carried on in Scotland, and in tite nortliern counties of 
England on the sea-coast, !)y the evaporation sea water. At Lyininglon, in IJanipshire, 
the sea-water is evaporated to one sixtli of tlie whole by the action of the sun and air. 
The works in 'vhich the sea water is heightened into brine are called sun-works, or out¬ 
works. These are constructed on a flat down or oozy beach, within a mule, which is 
raised, if necessary, to keep out the sea, there is a large reservoir, or feeding pond, 
communicating with the sea by a sluice, and adjoining to tliis resetvoir a long tretich, 
parallel to which there arc several stjuare ponds, called brine pots, in which the water is 
evaporated to a stiong brine, and afterwards it undergoes ii;i artificial evaporation and 
purifleation in boilers. 

3H73, I'lie metaltifeiovsores or stoves should never be sought ifter, but in consequence 
of the best advice and most mature consiileration. “ Few,” Marshal oh.servcs, “ have 
made fortunes by mines, and many have been r lined by them.” Should a man of large 
landed property discover a productive mine on his estate, he offers him “ two words of 
advice. The first is, not to work it himself. y\ gentleman among miners is a pigeon 
to be plucked. Rather let the man v\bo finds himself involved in such a predicament 
adu])t the (Viriiish practice, and stipulate to take a proportional jiait of the ore which may 
be raised . according to the productiveness of the mine, and the expense of working it, 
jointly c.dculated. The other is, not to bleak in upon Die pnnapal, or gioss sum, 
which arises fiom a mine. If tlie estate is encumbered, lemove the encumbrance, 
if. not, ineie.ise its size, or, in any other piudent way, secure the interest of the gross 
|iroduce ol“ the mine, and thus defy the evil effects of its failure; for no mine is 
tne.rhaustih/e." 


cha vm. 

Establishmcnl of l''ishcne's- 


.■)S7-1. may be aijangeil as marine, riier, lake, and jioiid lisheries ; the fust 

being of the greatest inqiortance to this and every country. 

Sre'i. I. Marine Fisheries. 

;587,5. The impnttance of improvinp (he marine fisheries to an insul.'ir country, like 
Britain, is sufficiently obvious. By their augmenting the i|uantity of food, there would 
necessarily result a reduction in the prices of all the necessaries of life ; <Iie condition of 
the labouring jioor, the artificers, and tradespcojile, would as necessaiily be improved: 
they would not only be the means of tearing and supporting a bold and hardy race of 
men for the defence of the se.'i-coast, but also of creating .i nursery of excellent seamen 
for the navy in lime of war, and of giving them employment when peace may rendci 
their fuithev services unnecessary. If the lishciies flourished to that extent of which they 
appear to be cajtablc, e\eiy seapoit town and little village on the coasts, or on the 
banks of the creeks and inlets, would become a nursery' of seamen. It was thus in 
Holland, where the n.itional and natural advantages were very inferior to those of Great 
Britain ; for it is well observed, in the repoit of the Downs Society, that Holland does 
not produce timber, iion, or salt, all of which are essential to fisheries, and all the 
natural jiroduce of Great Briuiin ; that Holland has no lieriings on her own coast, while 
the coasts of our isl.md abouiul with them and other fish, at dilferi’iit and at all seasons 
of the year, so that there are few, if any, months in which slioalsof this fish in particular 
are not found on some jiart of onr shores; and that her population is under 8,000,000, 
while ours amounts to about 1S,(X)0,000, giving to our fisheimeii six times the consump¬ 
tion of a home market that the Dutch have. With all the impedinieiits to an extended 
use of fish in the home market, and nolwithstanding the estabh’slied character which the 
Dutch fish have always borne among foreign nations, it is consoling to find that the 
British tisheries are gencially in a progressive state of improvement, and more particularly 
that most important of all their branches, the herring lisheiy. 

The in/iifl px/gi ess of the/iening yfiAe/y .shows tb.it llioie is no art or mystery in the c.stching 
aiiil curing of herrings that tlie Kiiglish r.ninot accomplish ,is vsell .is the Hutch, which is further proved 
by the sui-cesstul exiieriment made by the Downs Society of fishermen , in the report of whose proceed, 
nigs It 18 st.iteil, that lierrings had been taken within the C’liiipie I’oits of a iiii.ility so nearly resembling 
the deep sea fish, that they were cured and sold .i. the best Dutch heiiiiigs ’I'lie progressive inireuse 
ol the herring fishery is confined to Seotlaiul, the quantity brought unde.- the itis|icrtiou of the officers 
111 Kiiglcitid amounts not to one twenty-second pait of Inc whole, while the flourishing little town of 
Wiek alone furnishes nearly one liftli. Hut the most cxtraoidiiiary im ro.asc is tli.it which has taken 
place in the ncighhouriiig county of Sutherland 'I'lll a few years past, the people of this enmity were 
coiitentcil to hire themselves ns fishermen to the adventurers of Wick In 18)4, they attemptnl, with 
the aid and encouragement of the Marquis of Stafibrd, a fishery on their own aermiiit, and the mouth ot 
the Helmsdale w.is fixcil upon as the station A storehouse and ciiringhoiise were here ercrti'd ; the boats 
were manned by the people brought from the nioiuit.ims and the iiitenoi ol the cuiiiitrv. Every thing 
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was new to thcni in the eiiiployincnt In which they were about to,engage. The llshinp commenced on the 

September, 1814; anil the tour boats won respectively lOV. 3s , 83/ 8*., 
W- I V, aiiu IIS/ Ss ^'**’*y were manned by four men each, so that they made, on an average, rather 
more than 211 . a man. In IKtl, the iiumlicr of boats L*mido>ts! amounted to fitly, almost entirely mannetl 
1 numhei of barrels caiiglit and rcpaickcd exccMxled 4,000, chiefly gutteil In 

IHI7, this iishery gave omidoymont to about ;5,000 tenants, 17 coopers, and 1,‘3() women In 1818, 70 
cmjpers, women, 700 men, HO boat>, and, in tJic present year (ISllh, the nuantity caught and curt‘d 
at llehnsdale amounts to no less tlian !jy,H7(i barreK't, besides upwards ot 100,000 coil and hng While 
Uie herring fishery making those rapid strides in the Highlands ot Seotlaml, the ancient town of North 
Yarmouth, wliuh owes Its existcnie to the herring fisheiv, and in the time of 1‘xlwarrt HI had an act 
usually call^ I he statute ot herrings, ’ pa.sseil in its favour, lor the regulation of its herring fair, now 
exhibits unly the small number of 10.19 barrels — See an Kssay on the Migration and Food ot the 
Herring, by J t llenovan, lisq , in thi} Fa) me? *s Maa/ntne (vol xxvi p Lii) Sec aUo art. ASWwoa, in 
l art 111 luHikVIl. 


387/, rcid or 1/, including haddocks, whitings, ling, skate, halibut, flounders, &c may 

be rcekoneil next W nni>ortaiice to the herring fisln‘ry The whole 4-xtent o! sea, Irom the neighbourhooii 
01 the Orkney and Shetland islands to Iceland on tlie one hand, and to the roast of Norwa> on the other, 
and along the eastern and western shores of Seotlaiid to Ihe Memisli banks on the east, and the coast of 
Ireland on the west, may be Considered as one great fishing <lomain, over which the diflerent speeics of 
me cod genus are most plentifully tnspersed , as aie also turbot, skates, solos, haddocks, and whitings 
These »ish, which constitute eolli'clivoly wh.it is usually e.ilJed tlic white lisher.v, surround, as it were* 
the whole of North llritaiii, aixi give to that poition <>1 the united kingdom advantages which its suiitiuTii 
neighbours etinnot iKiast of 


••.878 Tfii' turbut ,/ti/ififf i\ pcih.-ip,. Out .ilmu' iii uhich iipiOic. Oic Scotch nor the En/tb.'.h are .c, 
siicccisriil as the Dutch. The tiiibot fi>her\ b(|,iiis about the ciul ot M.cr h. when the Duleh liaherineii 
.I'Scmhlc a tew leagues to the south ot SclievelmK .\s the w.irm weather .ai.pi(,.iehes, tlie fish gr.aclu.illy 
.idvamc to the northuanl, and durini? tlie luoiiths of Ajiril and M.iy, .irc louiid i great sho.ils on the 
biitik eallcd the Ttroad Fourtociis I«iily in .tune. Ihe\ li.ive pioeeetltd to tlie banks w' itli surroiiud the 
sniall isl.ind of Heligolaiul, ott the nioiitli ot the l.lhc, cUicrc llic lishery eoiituuies to tlie middle ot August, 
when It teriTiinates lor the veai Tlie iiiodeol hiking turbot is .is lollows — At the heginiiing of the season 
the drag net is used, which, being drawn .iloiig tfie lunks, brings up ..irioiis kinds of flat hsh, as soles’ 
plaice, tlioriih.icks, and turbots , but, whin the wcatlici li.in ilrivci, the lish into dee|)er walei, and iiiion 
hanks ot a rougher surt.iee, ivheie the diag net is no longer pr.aetu.ilile, the hsheriiieti lure then recourse 
to the hook and line Kaeh line ivtends Irom one to iieailt lliree miles in length, and is armed with six 
seven, or eight hundred books, lixed to at a dishaiiee ot sc\er.il y.irds from each other To keep these 
long lines proiierly stretilied, and prevent their In ing rained aw.iv hv Ihe tide, heavy masses of lead ni 
some pUees, and small aniliors in others, arc atlailied to them 'I'lie hooks aie haiteit with tlie roinmoii 
smelt, .and a small fi.sh resembling the eel, railed the gore hill '1 hough very i inisider.ihle (jiiaiilities ot 
tins fish are now hakeii in various parts ol onr own eo.ists, from theOikneys to tlie Land’s Knd, yet a 
preference is given, in the laiiidim market, to those e.niglit h\ theDntih, who are sn|)posed to haie 
draw 11 not less than 80,(KID/ a year for the siipiily ol this iiiaiket alone , and tlie Danes trom I'J.OIKV to 
ll.l'IKV. a ye.ir, for s.niee to tins luxury of the table, exlraited Irom ahont one tnillion ot lolisters, t.ikeii 
on the rotky .shores of N'orway , tliongli our ow n slioies are, in many (larts, pleiitiliilly supphixl with this 
in.irine iiiseit, ei|ii.al in goodness to those in Norway 


3879 TAe moc/ere/,/istieii/IS iInertycarriist on otl’llie roast of Snlt’olK and other southern eciiiiities ; 
the SP.ISOII generally l.ists .diout six weeks in Way anil .tune, .anil during whieli time fish to the iaine o! 
10,000/ or upwards, are laught oil'.Sullolk alone, {f'uiiii/i/Jb poi t } 
oS.SO So/e.s, Jiibn ilui n f/ir ntl iniitb t, amt uihf) s/i. lo.i, are also caught olT the sontlierii 

coasts ; am! w hen the eati h is greater than i an he ilisposed ol, tliey .ire salted and di led 
3SSI Tht’ stahtehaik is eaiight in iminense quantities in the I.yiiii riser ahoid once m sesen yeais, 
and IS imrehased tor manure at the rate of tv/ oi Hit, a hiisliel. ’ 


388'/ n. iiilf/iiv <1 fislifi i/ IS earned on extensively on the ioast of f'oniw.ill I'hiormoiis nnillitndos 
ot those hsh .are taken on the eo.isf ot Devonshire as well .as ('oriiwall, between the months of July and 
Scpteiiiher inilnsive, whin the whole line of coast presents a sei ne ol hustle and .utivily The li.sh lor 
foreign export and winter eoiisiiinplioii arc I,aid njain shore in large st.aeks or piles, with lavers of salt 
between each row, here they .ire snlleicd to he lor twenty or thirty days, linriiii! which time a vast 
diseliarge of piikic mixed with blood and oil t-ikes jilace, all of wliith is larelnlU eanght in pits and 
preserved for manure, wtiiili is e.igerly purchased by the l.irmer and earned ,iway ni casks It is said 
that every inlehard will dress and riihly manure one square foot of ground '1 he lisli .ire then earelnlly 
washed witti sea water, dried, and packed in hiigsheads, in wliiili state fliov are sent .ihroad The average 
value of pilchards taken in one year in Cornwall is supposed to he Irom 5(),()iin/ to ii(),(,0(l/ 

IHSJ l.iibthii, nabs, ctat/Jts/i, s/ieiiH/o,;)i«je«s, .yi are evuglit gener.illy on tin south and east iixisl, 
hut espeiially on the south .and in the tliaiinel The Sully Islands and the l>ind’s Knd abound in 
lobsters, and cr.ilis are to he found on most jiarts of the British shores, 

.3884 V Ac oi/.\ter is to he found ou most ot the r(x:ky shallows on the e.ist .mil soiitli coasts of Britain ,ind 
Ireland The most reimarkable iireuinstaiiie attending tins fishery is the teeiling or iinrsmg ol the 
oysters, which is almost exclusively prai tisisl in Kssex It h.is been liied, it is said, ni the months of the 
Seine and some other rivers ol France, without snciess 'I lie oysleis are brought Irom the roast of 
Hampshire, Dorset, and other maritime f ounties, even ,is far as Seotkind, anil laid m the beds or I.iy ■i;gs in 
tlie creeks ailjoinitig tliose rivers The nuinlier ot vessils immediately employed in the dredging lor oysters 
are about /(K), from twelve to forty or hity tons burden each, cnqiloynig trom 'KK) to aUfi iiicii and hoys. 
The quantity ol oys'.ers bred and taken in Kssex, and consiiiiied annually, mostly in Lunduii, is siipposecl 
to amount to 14,not) or 15,(XX) bushels 


Seit. II. Iticcr I.(the, 0)1(1 oilier Tnliiiid Fishcites. 

3885. The (ynli/ inland Jishe.ry of any unporL ice is tlial of tlie salmon. S,qlinon fisheries, 
ISIarshtil observes, are “ copious and constant soiiices oflitim.an food; they rank next to 
agriculture. They have, indeed, one advaiilaoc over every other internal lu’oduce . their 
increase does not lessen other articles of human sustenance. 'J'he salmon does not prey 
on the produce of the soil, nor does it owe its size and nutritive qualities to the de.struc- 
tion of its compatriot tribes. It leaves its native river at an early state of growth ; and, 
going even naturalists knew not wheie, returns of ample size, and lich in human 
nourishmeni.; exposing itself in the narrowest stre.anis, as if nature intended it as a 
special boon to man. In every stage of savageness and civilisation, the salmon must 
have been considered as a valuable benefaction to this country.” This fisli being rarely 
caught, except in estuaries or rivers, may bo considered, in .a great degree, as private 
property; and it may therefore be presumed that the fishery is coiidiicled to tlio greatest 
possible extent and advantage. From the extremity of the Highlands, and from the 
0 
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Orkney and Shetland Islands, tliese ilsh are sent up to the London market in ice ; and 
when the season is at its height, and the catch more than can he*takcn oil' hand fresh, 
they are tlien salted, pickled, or dried, for winter consumption at home, and for the 
foreign markets. Perhaps the fishery of the Tweed is the first in point of the quantity 
caught, wliich is sometimes quite astonishing, several hundreds being taken at a single 
draught of the net. 

3886. The salmon as they are caught are packed in ice, and sent away in vessels well 
known under the name of Berwick smacks. Formerly it was all pickled and kitted, after 
being boiled, and sent to London under the name of Nowca' lle salmon ; but the present 
mode has so raised the value of llie fish, as nearly to have banished this article of food 
from the inhabitants in the environs of the fishery, except as an expensive luxury. Within 
memory, salted salmon formed a mateiial article of economy in all the-farm-houses of 
the vale of Tweed, insomuch that in-door si wants often bargained that they should 
not be obliged to take more than tw'o weekly meals of salmon. ' It could then be bought 
at ‘■2s. the stone, of nineteen pounds' weight; it is now never below 12i., often 36s., and 
sometimes two guineas. 

38H7. With respect to the impiouemenl salmon fisheriei, admitting that the individual fish which are 
bred in any river instinctively return to the same from the sea, the most obvious means of increase in any 
particular river is that of suttenng a siifhricnt number of grown s<ilinon to go u)) to the Ep.iwning grounds; 
protecting them while there, and guarding the uif.tiit shoals in their passage thence to the ocean. Kveli 
admitting that those which are bred witliin the Uritish Islands, and escape the perils that await them, 
return to these islands, it is surely a m.itter ol ‘■omc imiMirtance, viewed in .i public light, to increase and 
proteitthe hreeii It is a well asrertaiiicd f.ict, th.it salmon pass up tow.ird the spawning grounds of 
diHerent rivers at iliflTereiit sc.asons or times ot the year; consequently, no one day in the year can be 
properly fixed by l.iw to give tliem free passage up rivers in gencr.il. Perhaps every river ot the island 
should have its {lartieubir day of liberation, whieli ought to be some weeks before the known clase of the 
spawning season in a given river. 

In a ilrt/ si astm, and for want qf flood water to assist them in their cxtraordin.ary ctlbrts to gain 
the higher liranehlets ot a river, the salmon will sp.iwii in its lower deeper parts But here, it is probable, 
few of their progeny esc.ipe the vor.ieity of fish of prey, whirh inh.iliit deep w.aters 'While, in the shal¬ 
low pebbly streams, at the heads ot which tliey delight to lay thinr spawn, the infant shoal is free from 
danger, and it is for this security, no doubt, that the iiistiiiet of the parents leads them to the greatest 
altaiiiable height, at the iieril of their own lues Thus far, as to the )iroteetion of the parents, and their 
infant sp.aw'nlings, it now reinauis to gu.ird these iroiii their native stre.amlets to the sea. 

ygS!! The t tu'mies of i/oitng salmon are fish of prey, as the pike, and trouts of size; both oPwIiirh ought 
to be considered as vermin, in rivers down which samlets arc wont to pass. 

3X9(1 The heron is another destriutive ciieiii) of young salmon, especially in the higher branches of 
rivers; yet we sec these eoiiimon destrojcis nursed up in heronries Hut more wisely might the cormo¬ 
rant be propagated and protected The lieron is tenfold more destructive of fresh-water fish, than is the 
cormorant. 

3X91 Thcottn is a well known enemy to fish, but more so to grown salmon th.m to their young. 

3X!l2 The iini’lei is a speties of s'oniiiii which is much more injuriuns than the otter to young salmon ; 
during iiiiuor fioiMls, when the young “ try ” are attempting to make their escape downward to the sea, 
the angler counts his virlims by the score; and might boast of carrying home, in his wicker basket, aboat 
load ol salmon. The net fisher is still more mischievous. Hut most of all the miller, who takes them in 
his null traps, by the burhcl, or the sack, .at onee « 

.5X93 The porjunse, the most audacious mai me animal of prey in northern latitudes, is s-iid to he a great 
deioiirer of salmon and oilier hsh on the se.i-ioast, and in narrow se.as and cstimrios. It is asserted by 
those who have had opportunities ot aseertaining the tact, that they not only destroy salmon in the nar¬ 
row se.es, niid open estuaries, hut that they have been seen guarding the mouth of a river, iii the salmon 
season, and destroying them in numbers, as they attempt ml to enter. It these are facts, it might he w orlh 
w hile lor the proprietors of lisheries, or peril.qis government, to olfer rewards for eatching this animal, and 
thus lessi-ii their number, on the s.ime principles as wolves were extirjiatc-d The author ot The Rrittsh 
A'o/Hin/;.!/affirms, fioiii Ins own experience, that the .seal is very easily rendered as docile and atleetionate 
as the dug, and that it might be rendered as useful to man in tisliing, as the dog is in shooting and 
hiinting 

3X91- If hi/ wise re/Tii/alions, foi metl into a law, the present suiqily of s.ilmon could be doubled, the .id. 
vantage to the loiiiimiliity would be ol some iin|>ortaiiec When we «ee the great desparity of the supply, 
hetweeii the rivers ot the ninth, and those of the .south, of this island, it might not be extravagant to 
nnagine, tlmt the supply Iroiii the risers of Isuglaiid iniglit he tn.sdehse or ten tunes what it is at presenL 
One ol the first stejis towaids regul.ilions of tins n.itiiie is to i'nilc.avour to ascertain the causes of thii 
dispanlv, and to piofit tiv such as can he siibjeeteil to huiiinn foresight and control Accurate exa- 
niiimtioiis of the Tay, the’l'wced, the Trent, anil the Thames, would, perhaps, lie found adequate to thU 
puiposc, 

SSa.I. There arc rnrious modes of taking salmon, some of wliich may be mentioned; 
tliou;rli it is foiei;rn from our jilaii to enter into llic art of fishing, which is practised by a 
distinct class of men, created, as it may be said, moie by circumstances than regular 
aiipreiiticeshii) or study. 'I'lie situations in yvliiili s.ilmon first attract the particular 
attention of fishermen,‘are n.iriow seas, estuaries, or mouths of rivers; in which they 
remain some time, more or less, probably, according to tlieir states of forwardness with 
rcsiieet to spawning; and in wliich xarioiis devices arc practisctl to take tlicm. 

.3X96 /« the wide cstuari/ iif Solway Frith, whicli separates Cumherland and Dumfriesshire, several 
ingenious methods are pr.ietised, two of which .are entitled to p.irticul.ir iiotiie heie Besides the open 
chaiincls worn liy tlie Ksk, the Uden, and other rivers and hiouks lh.it empty Itiemselves into this com¬ 
mon estu.ary, the sands, whieli compose its base anil are left dry at low water, aie tonncil into ridges and 
valleys, by the tides and tempestuous weather. The lower ends ol these valley.s, or false channels, are 
wide and deep, opening downward towards the sea; their iiiqier ends glow narrower and shallower, 
tenninaliiig in |KHHta, at tlie tops of the 8and-h.anks. As tlie l.dc flows iiiiward, the salmon, either in 
search of fowl, or the channel of the river to whii h they arc destuiwl, enter these valleys or “ lakes ■ ” but 
finding, on the turn of the tide, that their jiassage farther upward is stopped, they naturally return with 
it into deep water; where they rcinaiii until the next tide. J'lie manoriai proprietors of these sand-banks 
having thseovered this fact have, from time immemorial, run lines of nets, during the fishing season, 
across the lower ends of these lakes or valleys, half a mile, or more, perba^, in width : the nets being 
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suspoiulvi) 111 siilIi .1 ininiicr, that they .irc litli'i) fioin tlie groiiiii) by the rurrciit of the title iii flowing 
upward ; so th.it the ll-h lin 1 no dillieulty in iKiSsing beneath thefii into the lake . but, on the tide’s turn¬ 
ing, their lower (‘dge^ Tail down elosc to the sand, and effeetiiaHy prevent the salmon ironi rotie.it- 
iiig They are, in coiiseyiienee, Icit dry, oi in shallow water, and .are easily to be taken, by liumlrcds, per- 
hap.s, at once. 

The other 7i mm httble method, which is jiractiscd in the Frith of .Solivay, is founded on a well- 
known habit ofiialnion, when they first make the land, and enter into narrow se.is and estuaries, to keep 
much iilong the shore, no m.itter whether to hit, with greater cerUinty, their n.itive rivers, to rub otf 
the vermin with winch, in gener.il, they are more or less infested, when they return from the oeeatt; or 
to seek for food This method of taking sahiion, if not a modern invention, has recently bi-en raised to 
Its present degree of pertection, by an enturiirising salmon fisher and farmer in the neighbourhood of 
Annan , who has tuined it to great profit M a short distance below the mouth ot the river Ann.an, he 
has run out -a long lineof tall net-fence, several huiiihed sards in length, and .somewhat oljIii|ueIy from the 
line of the shore, with winch it in.ikes an .icute angle, and closes ni with it, .at the iippereiiil • thus fortn- 
ing, in etfect, an nrtitiri.il lake; one side of which is the lie.ich, the other the net tenoo The lower end 
is ingenumsiy gii.irded, with nets ol a more tr.ip like construction than those which are in Use for natural 
lakes, in which fish aie found to he more ipiiLtly, until the turn ol the tide In this immense trap, great 
i|U.intities, not ot s.iliiion only, but of cod, ling, soles, and other while fish .are taken M.'irshal knowi no 
place in the island where sea fishing, for s.dmoii, can be sliidied with so much profit as on the shores of 
Aniiandale 

oHilS. llivc) Jishi/i"fo/ int/non is ehieflv done with the seme, or long draught not, the eonstruction and 
use of which are universally known In riiers li.ible to freriiieiit and great changes of depth and strength 
of current, by reason ot tides and Hoods, it is de..iiahle to have nets ot chn'erent textures, as well as of 
different depths : as, one of the eonstuictioii best .idaptcd to the oribn.iry state of the w.ater, and to the 
size of the fish th.it frixpieiit it vialinoii peels, trouts, imillet.s, and oilier sc .ill-sizod fish arc, in some rivers, 
commonly taken with s ihiionl, .uni another w itli more depth, and wider iiicsh-s, to be itseil during high 
water and strong enirents, when the larger s.ilmon do not tail to hasten upward . .oid the .same sirongtii 
of h.ands wbicli is able to draw a dose net on it, ran woik .t deeper one is ith wn... meshes In wide 
ris’ers, with fl.it shores, a s'.iriety ol nuts are reiinireil ol dillereiit lengths as 'vtH .js depihs, to suit every 
height and width ot the water 

3X!'9 /« tiiv>.s, (tfi .set for \nlhion. Tlicmost common device of this kind is the weir, or salmon 
leap, namelv, a tall d.am run .across the river, w uh a .sluice at one end of it, tliriiiigh which the principal 
part, or the whole, of the iiver at low w.ilcr, is sutlered to jiass with a sliong i urreiil, and in this sluice 
the ti.ip i.s set 

Jprg) 'fhr ro»it7tic//on of ialmnn 7i'r/7s, M irsh.il conceives to be, in all cases, d.iiigeious, and in many 
highly injurious to the prop.ig.ation of s.ihnoii • .ilid althoiigh it would he altogether iinprojiei to demolish 
those which long i iistoni h.is sanctiom-d, set he is of opinion that it ivoiilil be eipi illy imi>rnper to suffer 
more to be ereoted, .at least, until some jiulicnms regul.itions are maile re.siiect mg them, regulations winch 
cannot be delayed without injury to the public 

3901. It now 07ily reniair/s to i<jjeak oj poaihiiiff, or the ilh’^al taluiig iif‘"ro/i'ti snl//lo7l. 
Tlioro are already severe penalties iiillicteil for this crime ; wliicli, compared with that of 
destroying young salmon, might, in apniilic light, be deemed venial, the latter deserving 
tenfold punishment- for the grown salmon taken in season liy iioachcrs becomes so 
much wholesome food ; tlieie is no waste of humim sustenance by llie practice. Kever- 
tlioless, as theft, the crime is great, and oiiglit to be punishable tis such. As an improve¬ 
ment of the present law. Marshal proposes to make the receiver, in this as in other cases 
of theft, ci|ually punishable with the thief. If poachers were nol entoiiraged by pur- 
ch.asors of stolen salmon, the practice woiihl nol be followed. 

3902. Lnhe fi^heru-^ .ire of sm.ill e.xteiil, .mil tire cliiedy eonlinedto one or two moun¬ 
tainous dis.'-ricts ; ami, even there, unless where ehar or Ircnit abound, as in Kesiviek and 
Lochluinond, their value is small, and their impiovemenls few. The Loelifinc fishery 
is to be considered as m.arine, it being in fact an inlet of the sea. 

3903. Pool-fhhui!’ is, in most parts, peculiar to tlie seats of men of fortune, and the 
country residences of minor gentlemen. .Smreyand Herkshirc are, perhaps, the only 
districts in whicli fish-pools aie viewed as an object of rmal economy. On ev-ery side 
of the metropolis, something of litis kiinl is obseivable. 15ut it is on the south side, in 
adjoining parts of Surrey and Sussex, where tlie pr.aclice offish-breeding mt.y be said to 
be established. There fish-pools have lieen, ami still are, foinieil with the view of letting 
them to dealers in carp and othei iioiid fish ; or of slocking them ami disposing of the 
produce as an article of f.irtn stock. In a geneial view of the kingdom, fish-pools can 
scarcely be cons’dered .as an object worthy ofcon&jder.ilioii,in the improvement of landed 
estates . yet theio are situations in which they may be formed with jtrofit; as in the dips 
and hollows of oxtrcinely b.ad ground ; especially if waters which .aie genial to .any of the 
species of pond-fish h.a[)pcn to pais through tliem, or can be profitably led to them. 
Even where the water which c.in lie tommamled is of an inferior quality, a profit.-iblu 
breeding-pool may be formed to stock pond' of a moie fattening nature. Feeding ami 
fattening fish for market is commonly practised in Cliin.a, and no dunht niiglit be pi.ac- 
tised in England, with the same ease as fattening pigs. In Cliin.a, boiled rice, mixed up 
with the blood of .animals, kitchen vvasli, or any greasy rich fluid of animal olfal, is the 
food with whkli they aie fed once or twice a d.ay . they fatten quickly and profitably. 

3904. c>Yuiy/.v/(, though most delicious eating, and a n.alive of Jingland, neither 
abounds in snflRcieni qiianiities to be brought to market nor is reared hy individuals. It 
requires warm ricli marshy Iriiids, and a calcaieous soil. 

3905?'/ The leech is an amjihibioiis .animal of the Mollusca order, common about some 
of the lakes in the nortb of England, as Keswick. Foimerly considerable quantities 
used to be packed up and sent to London, and other jilaces; but the market is now- chiefly 
supplied from the Continent. 
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CiiAe. IX. 

Vlantations and iroodlands. 

.OOOfi. Without trees, a landoil ustate may bo very profitiible, on account of its mines, 
waters, and farm lands ; but it will be without t))e noblest characteristic of territorial 
surface. It may possess the beauty of utility in a hij'h degree, and especially to the 
owner; but it will not be much admired by the public, nor contribute greatly to the 
ornament of the country — for what is a landscape without ■.vood? It is not meant, 
however, that plantations of trees should be made on estates for the s;ike of ornament; 
on the contrary, none need ever bo made which shall not be .at the same time useful, either 
fiom the pioducts of the trees individually, or their collective influence on surrounding 
objects. 

3907. Trees have been planted and cherished in all eounltics, and from the earliest ages; 
but the formation of arlilicial i>lantalioiis chiefly with a view to profit appears to have 
been first practised in Ihitain, about the end of the sixteenth century, when the 
insulTiciency of the natural forests, wdiich had hitherto Mi])plied civilised society in Eng¬ 
land with timber and fuel, rendered pl.inting a matter of necessity and profit. In the 
century succeeding, the Improved practice of agriculture created a demand for hedges, 
.and strips for shelter ; and the fashion of removing from castles in towns and villages to 
isolated dwellings surrounded by verdant scenery, led to the extensive employment of 
trees both as objects of distinction and value. For these combined purposes, planting is 
now universally pr.actised on most descriptions of territorial surface, for ol)jects piincipally 
relating to utility ; and, in all parks .and groimds surrounding country residences, for the 
joint purposes of utility and beauty. It has often been suggested, that an agreement 
might be made betws-on Landlord and tenant, under which it nould be the tenant’s interest 
to plant trees upon suitable parts of his farm, of little value for other purposes, and to 
protect them when planted. Tliis would not only pioinote the interests of both, but add 
much to the ornament of the country. tVe cannot hut ri'gret that some such plan is not 
devised .and generally adopted. 

3908. Woodlands .ire lands covered with wootl by nature, and exist more or less on 
most extensive estates. .Sometimes it is found desitfible partially or wholly to remove 
them, and employ the sod in the growth of grass or com ; at other times, their character 
is changed by art, from coppice or fuel woods, consisting of grow tlis cut down periodically, 
to tiees left to attain maturity for timber. 

3909. In our view of the subject <f trees, we sh.all include some remarks on improving 
and managing woodbinds, wliii'h might h;ive been referred to the two following books; 
but, for the sake of unity, w'c prefer treating of every part of the subject togetlior. The 
orii.imenfal jiart of planting we consider as wholly belonging to g.ardcning, and indeed 
the subject of timber trees may be considered .as equally one of gaitleniiig and of .agricul¬ 
ture, being the link by ivliiclt they arc inseparably connected. For a more extended view 
of the subject, therefore, we refer to oiir Eveydopredta of Gardening, and Encyclopaedia 
of Plants: in the former will bo found all that relates to the ciilfnrc of trees collectively ; 
in the latter, all that relates to their botanical ch.ir.acter, histoi y, uses, height, natii c country, 
and other subjects, with their individn.al jiropagation, soil, and culture. We shall here 
confine ourselves to the soils and situations pioper for planting, the trees suitable for 
p.articul.ir soils and situations, the operations of forming and managing artificial plant¬ 
ations, and the management of n.alural woods. 

Sect. T. Soils and Situations which may be most profitably employed in Timber 

Plantation. 

.3910. yts a general principle of gmdance in planting, it may be laid down, that lands fit 
for the inirposes of ar.ation should not he covered will) wood. Wliere particular pur- 
l)oscs are to be obtained, as • belter, fencing, connection, concealment, or some other 
object, portions of such lands in.ay require to be woodeil; but, in regard to profit, these 
portions will generally be less productive than if they were kej)t under grass or corn. The 
profits of planting do not dejicnd on the .absolute quantity of timber produced, but on 
that qiiEiiitity reLuively to the value of the soil for agricnltur.al purposes. Suppose a 
piece of ground to let at 'JOs per acre, for pasture or aralioii, to he planted at an expense 
of only lOl. per acre ; then, in order to return the rent, and 51, percent, for the money 
expended, it ought to yield .30s. a year ; but as the returns arc not yearly, but say at the 
end of every fifteen years, when the whole may be cut down as a copse, then, the, amount 
of 30s. per .annum, at 51. per cent, compound interest, being SUL 8s., every fall of copse 
made at the interval of fifteen years ought to produce that sum per acre clear of all ex¬ 
penses. Hence, with a view to profit from the fall of timber, or copse wood, no situation 
rapahlc of much agiicultural improvement should be planted. 
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3911. The Jillest sil nations Jbr planting exlensioeli/ arc hilly, mountainous, and rocky 
surfaces; wliere both climate and surface preclude the hope of ever introducing the 
plough ; and where the shelter afforded by a breadth of wood will improve tlie adjoining 
farm lands, and the appciiraiicc of the country. Extensive moors and gravelly or sandy 
soils may often also be more profitably occupied by timber trees than by any other crop, 
especially near a seaport, collieries, mines, or any other source of local demand. 

391‘2. On all hilly and in-egidar sui^aces various situations will be indicated by the lines 
of fences, roads, the situations of buildings, ponds, streams, &c., where a few trees, or a 
strip, or mass, or row, may be put in with advant.age. We would not, however, advise 
the uniform mode of planting recommeniled by Pitt in his Sunvy of Staffordshire, and in 
The Code of Agriculture; that of always having a round clump in the point of intersection of 
the fences of fields. This we conceive to be one of the most certain modes ever suggested 
of deforming the surface of a country by planting ; the natural character of tlie surface 
tvould be counteracted by it, and neither variety nor grandeur substituted; but a mono¬ 
tony of appearance almost as dull and appalling as a total want of wood. 

3913. Near all buildings a. few trees may in general be introduced; carefully however 
avoiding gardens and rick-yards, or shading low buildings. In general fewest trees 
should be ]dantcd on the south-east side of cottages ; and most on their north-west side; 
farms and farm buildings in very exposed situations {fig. 588.), and also lines of cottages, 
may be surrounded or planted on the exposed side by considerable inassv,'. 
















.3914. irberei'cr shelter or shade is required, plantations are of the first consequence, 
whether as masses, strips, rous, groups, or scattered tiees; all these modes may occa¬ 
sionally be resorted to with advantage even in fann lands. 

3915. Wheieecr a sml ran not by any ordinal y process be rendered fit for com or grass, and 
V'l/l bear trees, it may be pl.iiited, as the only, or peih.ips tlie best, mode of turning it to 
profit. 'ITicre are some tr.iits of thin stony or gravelly surfaces covered with moss, or 
very scantily with heath, and a fi'w co.irse glasses, which will pay for no iinj)ro\emcnt 
whatever, exceed sowing with the seeds of trees and bushes. 'J'besc growing uj) will, 
after a series of years, form a vegetable soil on the surface, 'fhe larch, Scotch pine, birch, 
and a sjjecies of rough moorland v\illow(6'.ilix) are the only woody plants fit for such soils. 
Those vvhob.'ive subjected to the plough old woodbind. Sir Henry Steuait remarks, well 
know how “ inconceivably even the poorest soils are inelior.ated by the droppings of tiees, 
and paiticiilarly of the larch, for any considerable length of time, and the rich coat of 
vegetible mould which is thereby accumulated on the oiiginal surface.” It would ap- 
pe.ar indeed, that on certain surfaces the growth and decay of forests aio the me.ins 
adopted by nature for preparing the soil for the culture of corn ; as on certain other 
soils, a stock of nutritive matter is created by peat moss, or marsh, as on the barest 
rocks, the rudiments of a soil are fonnetl by the growth and decay of lichens. 

3916. Wherever trees will pay better than any other crop, they will ot course be planted. 
Tills does not occur often, but occasion.ally in the c.ase of willows for baskets and hoops, 
which are often riio most profitable crop on moist deep rich lands ; and ash for hoops and 
cr<ate ware, on diier, but at the same time deep and good, soils. 

SfCT. II. Trees suitable for different Sods, Situations, and Climates. 

3917. Every species of tree ivill grow in any sod, provided it be rendered sufficiently dry; 

but every tree, to bring its timber to the hignest degree of perfection, reijuires to be 
jilanted in a particular description of soil, situation, anil climate. TJie eflects of soils 
on trees are very diflerent, according to the kind of tree and the .situation. A 
rich soil and low situation will cause some trees, as the larch and common pine, 
to grow so fast that tlieir timber will be fit for little else than fuel; and the oak, elm, 
&c., planted in a very elevated situation, whatever be the nature of the soil, w'ill never 
attain a timber size. In general, as to soils, it may be observed that sucli as promote 
rapid giewtii', render the timber produced less dunible, and the contrary; that such soils 
as are same quality for a considerable depth are best lulapted, other eirciimslances 

hieing alike, fbr ramose-rooted trees, as tlie oak, chestnut, elrii, asli, and most hard-wooded 
trees; atid tliat sueh soils as arc thin, are only fit for spreading or horizontal-rooted trees, 
as the pine and fir tribe. 
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3918. J not nrcd succession in tie kind of tree has been found to take place where 
natural forests have been destroyed. Kvelyn noticed that, at Wooton, where goodly 
oaks grew and were cut down by his grandfather 100 years before, beech succeeded, 
.'iiid that, when his lirother had extirpated the beech, birch rose up. (Gard. Mag. vol. iii. 
p. 351.) In Dwight’s Travels in Neui England, a number of instances arc given, in 
some of which the pine and fir tribe were succeeded by deciduous trees, and in others 
(he reverse. Soidange-Bodin also, and some other French and German writers, have 
observed tlic same thing to take place on the continent of Europe, and use the fact as an 
argument for the introduction of exotic trees to succeed the ii,»'‘ves. 

3919. A table of soils and the trees suitable to them, which maybe of some use, is given 
in The Agricultural Survey of Kent. It indicates the trees width grow naturally on a 
tjoiety of soils and subsoils ; and, next, tlie sorts widch yield most profit on such soils. 


Sut/acf Soil. 

Subsoil. 

Common Growth. 

Planted Growth. 

Uses of. 

Ho.ivy . 111(1 gr.svfl- 

Heavy loam with 

Hirch, liornhoam, 

O.ik, .ash, chestnut, 

Timber, hop-poles. 

ly luain.. 

chalk 

o.ik, ash, liazel, 
beech, he. 

willow, lime, wal¬ 
nut. 

cordvvood,hurdles, 
bavins lor bakers, 
and lime>works. 

.Sandy loams 

tXe.ivy loam 

Ditto 

Elm, beech, Wey. 
month pine, cum- 
moil spruce. 

Ditto. 

l-'linly strung Io.sin 

He.uy loam. 

Ditto. 

Willow and chest¬ 
nut 

Timber, fencing, 
poles, and as above 

fSravcIlyand saiuly 
luains. 

Gravelly loam 

Ash, bei'ch, oak, 
lia/el, ^vc. 

chestnut, ash. 

Hoii.poles, fencing- 
poles, and all as 
above. 

Gr.ivcllv, '.indy, 

Hc.ivy, gr.avelly. 

Asli, lieoih, horn¬ 
beam, virid oak. 

A.sh, beech, larch. 

'J’lmber, fencing. 

and flinty loams 

(liiity lojtn 


hop-poles, cord- 
wood for charcoal, 
b.ivms, ivc 
Cordaoud, bavins, 
and hnp-ixilcs. 

I’liiity, dry, i>oor 
gr.ivilly loams 

chalk at two teet 
depth with gr.i- 
velly lo.aiti 

Becili, oak, Ac 

Jlecch, larch, &,r. 

I'liiity iind giaiclly 
lo.uiis 

( li.ilk !• toct with 
drL'[) gravelly 

Ash, oak, hazel, 
\e. 

A.sh, l.iich, he 

f'ordwood, hop- 
poles, bavins, 
stake.s," ethers, he. 

Ditto 

^^ 1 th a few flints, 
hnl no.iily ab 
ahovo 

Oak, hazel, beech, 
and ash 

Chestnut, ash, and 
willow. 

Hop-poles, fencing 
poles, stakes, cord, 
woisl, .Vr. 

l.iglitish bl.srl; 
loniii 

Diy sandy gr.avel. 

Hill'll, ('lin, ash. 

Ash, elm, &c 

Various uses in 
h usbandry. 

Jollity giavolly 
lo.lUlb 

Strong loam witli 
flints 

Oak, ash, beetli, 

Ash, &c 

Poles, bavins, cord- 
wood, he. 

Ch.ilky, flinty, gr.i- 
vcllv lo.iiii 

t li.ilk, with some 
gravelly lo.im 

Ditto 

Ditio, 

flitto. 

(iiavcil) luaiii 

Heavy flinty and 
imor loam 

O.ik, ash, hazel, 
and becLh 

z4^h, oak, SiC. 

Common produce 
a few poles, cord- 
woixl, bavins, he. 
pkantation many 
poles, and the 
.llKlVC. 

OitTvi'lly and 
rhalky loainb. 

Gravelly loam with 
I'JlslIk 

Oak, ash, Kc 

A.sh and ehestnuL 

I'oles, rordwood, 

ike. 

(traM'lly loam. 

Ditto. 

Asli, oak, .•(. beech 

Oak, l.-ireh. 

Ditto. 

Ditto 

Gra\olly loam and 
heavy loam 

i>itto 

sSciitcli pine, 

The s.inie. 

.Sandy gi.svel 

Gr.ivclly and vsandy 
loam. 

Ditto, Scotch pine 

L.srch, chestnut, 
.Se 

Poles, stakes, 
etlieis, .Sc ^c. 

Slom*, shatter, and 
gra\i‘ll> loriin 

strong lo.iin with 
ragstone 

Oak, li.izel, birch, 
.kc. 

Hiieh, oak, fcv. 

O.iken tillers, 
small timber )voles, 
he. 

Fencing-poles, hop. 

Stone, sh.itter, .slid 

Gravelly lotini with 

Oak, biuh, aspi'ii, 
hazel, and ash. 

Ash, chestnut, and 

gravelly loam. 

some stone 

willow. 

poles, cordwood, 
Ac. 

Gr.ivclly lo.am. 

Gravelly loam with 
some stones 

Oak 

C hestmit. 

Hoi) poles, fence 
lioles, he. 

Sandy loam. 

Gravelly loam 

Iliich, o.ak, horn- 
be.im, he. 

Chestnut, Ac. 

Fence poles, hop- 
poles, iSc. 

Sandy loam and 
stone sliatter 

Gr.ivelly lisim w ilh 
ragstone 

0.ik, bcecli, bireh, 
li.izel, ash 

Ditto. 

Ditto. 

Gnivelly loam and 
(.tone hhatter. 

Deep loani» heavy 
flay and gravel. 

Ditto 

Ditto 

Ditto. 

Ditto 

(ir.ivelly loam. 

Ditto 

Ditto 

Ditto. 

Gravelly .iiid sandy 
loam. 

strong clay and 
loiini 

Oak, and ditto 

Ash, larch, he. 

Polfi, flrc-wood, 
iko. as above. 

Giav(*lly loam 
diiity. 

Gravel wath clay 
ami boine flint 

Scrubby oak, hazel, 
ike 

Oak, ash. 

Timber and ditto. 

Wet spongy land. 

Moist and boggy 
earth. 

Alder, wil’ow 

Alder, osier, wil- 
low, &c. 

Hurdles, hop.po1es, 
he. 

Drier ditto 

Ditto more dry. 

1‘opl.ir. 

White iKiplar, wil¬ 
low. 

Hop-poles, he. 

Light 8<indy loam. 

Dry gravelly earth. 

Mountain ash, ash. 

Scotch pine, silver 
Hr. 

Sycamore. 

Hop-poles. 

Light gravelly 
loam. 

With dry gravel. 

Ash, 

Timber-tumcry. 

&c. 
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3920. With respect to climate, tlie trees whicli grow nearest the regions of perpetual 
snow arc the birch, common pine, white be.'iin, larch, mountain ash, and elder. A 
warmer zone is renuired for the sycamore and hornbeam; and still more for the beccli, 
ash, elm, and maple. The exotic pines and firs prefer dry sheltered dingles and ravines, 
not far up the sides of hills; and the oak, chestnut, lime, poplars, tree willows, and a 
variety of American trees, will not thrive at any gre.at elevatioti above the sea. The 
hardiest shore trees are the sycamore, beech, and elder ; but on sheltered shores, or such 
as are little subject to the sea-breeze, pines, fir-., and most sorts of trees will thrive. 

j<)21 'J'fif sort of product desired from planting, .is whether shelter, etl'eet, or timber, copse, bark, fuel, 
SiC. aiul what kinds ol each, must be, in most eases, more attended to tli.iii the soil, .ind in many eases 
even than the situation 'I'lie tlinvnig of trees and plants ot every kind, indeed, deiiemls iiiueli more on 
the quantity ot available soil, ,iiid its state in respect to wratei and climate, than on its constituent iiriiiei. 
pies Moderately sheltered and on a dry subsoil, it signilii’s little, as tar as giowtii is eoneeriied, whether the 
surfiicc strata be a clayey, sandy, or caliareoiis loam . all the principal trees will thru c nearly equally well 
111 any ol these,so c ircumstanced, but no tree wliatcvcr in these or in .my soil satur.atcsl with water, and 
111 a bleak expo.sed site The durability ot the limber ol dillcreiit trees, produced iinilei siii b eiri iniistaiires, 
will ,ilso be veiy different Koi durability, as .ilre.adi oInc u ed, it seems essential that every species of Iri'c 
should be planted in its natural soil, situ.ition, and cliiTi.ile Tor liedge.iow tiinhcr, tliose kinds winch 
grow with lofty stems, wliieti draw tbcir iioiiiishinent from the subsoil, and do least bijiii v by Iheir shade, 
are to be preferred, i'hese, according to Blaikic, are oaks, narrow-leaved ilni, d bl.ii k It.iban poplar , 
beech, iisli, imu's, and tirs, he says, are ruinous to lemes, and otbeiwise iiijuiions to biriiiers. {Ou 
Hedges and Hedgerow Timber, p. id) 


•Skct. III. Forming Plantations. 

3922. The formation of }/lantatto?is includes the eiicluNing, tlie preparation of the suil, 
and the mode of planting or sowing. 

3923. The ent losing of plantations is too essential n p.irt of Iheir foimation lo leqniic 
enlarging on. In all those of small extent, as hedges and strips, it is the principal p.iii 
of the expense ; hut to plant in these lot ms, or in .any' other, nitlioiil inclosing, wuiilil he 
merely awaste of l.diour and property. The sole object of fencing being to exclude the 
domestic (juadnipeds, il is obvious, that whalever in tlie given situation is calculated to 
eflect this at tlie least expense, the first cost and future repairs oi man.'igement being lakeii 
into consideration, must be the best. Where stones .'ibouiul on the spot, a wall is the 
best and che.ipest of all fences as suili ; but, in the great m.ajority of eases, recourse is 
obliged to be had to a verdant fence of some sort, and generally to one e>f hawthorn. 
This being itself a plantation, requires to he defended by some temporary barrier, till it 
arrives at maturity; and here the remark just made will again ajiply, that ■wliatever temjio- 
rary barrier is found cheapest in Ihe given situation will be the best. Hedge fences .are 
ill general accompanied by .m open dr.ain, which, besides acting in its proper ca[>acify, 
furnishes at As foimation a quantity of soil to increase the nutriment of the hedge iilants ; 

an excavation 
{fig. 589. a), 
and an eleva¬ 
tion (y), to aid 
ill the form¬ 
ation of a feni- 
poriuy fence. 

A hedge enclosing a plantation rcfjuiresonly tube guarded on tlie exterior side; and of 
tlie various ways in which this is done, the following may be reckoned among the best 
and most generally applicable. —an open diain and paling, or line of posts and latls; 
the plants inserted in a facing of stone, backed by the earth of tlie dtaiii (5), an excelliuit 
mode, as the plants generally thrivx', .and almost never rei|uire cleaning fiom weeds; .an 
open drain and jialing, ai.d the hedge on the top of the elevation (c) ; no open drain, 
but, the soil being a lo.',m, the snrface-turves formed into a narrow ridge, to serve as a 
paling, a temporary hedge of furze sown on its summit, and the permanent hedge of 
thorn or holly within (rf); .and .an open dr.ain, but on the inside, the exterior being 
protected by a steep bank sown with furze (c). The first of these modes is the most 
general, the second the best, and tlie fourth the cheapest, where timber is not abunilant. 
Separation fences are commonly formed in tin: first, second, or third manner, but with 
a puling on both sides. (See Fences, Part II. Rook IV.) 

3924. Ill the preparation of the soil for planting, draining is the first operation. "Wlirat- 
ever may be the nature of tlie soil, if Ihe plants arc iiitemled to thrive, the subsoil ought 
to he rendered dry. Large open drains may be used, where the ground is not to undergo 
much preparation ; but wlicie it is to bo fallowed or Irenciied, under-drains become re¬ 
quisite. It is true they will in time he chuaked up by the roots of the trees; but by that 
period, as no moie culture will be required, they may be ojicned and left open. Many 
situations, as stecji sides of hills and rocky irregular surfaces, do not admit of preparing 
the soil by comminution previously to planting; but wherever that can he done, either by 
trenching, iligging, or a year’s subjection to the plough, it will be found amply to repsiy 
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the trouble. 'I'his is more especially requisite for strips for shelter, or liedge-rows, as the 
quick growth of the plants in tliose eases is a matter of the utmost consequence. The 
general mode of planting hedges by tlie side of an open drain renders preparation for 
them, in many cases, less necessary; but for strips of tiees, wherever it is practicable, 
and there is at the same time no danger of the soil being washed away by rains or thaws, 
as in some chalky hilly districts, or blown about by tlie wind, as in some parts of Norfolk 
and other sandy tracts, preparation by a year’s fallow, or by trenching two spits deep, 
cannot be omitted without real loss, by retarding the attainment of the object desired. 
Mr. Withers of Norfolk not only prepares poor light land by [■•■ring, and burning, and 
trenching, but even spreads on it marl and farmyard dung, as for a common agri¬ 
cultural crop ; and at the same time keeps the surface i)erfcctly free from weeds by hoeing 
till the young trees have (.omplelely covered the ground. The progress that they make 
under this treatment is so extremely rapid, as appai 'ntly to justify, in an economical point 
of ricH'y the extraorelinary expenses that attenil it. In three years, even oaks and other 
usually slow-growing forest trees luive covered the land, making shoots of three feet in 
.a se.'ison, and throwing out roots well qualiticd, by theii nmnber and length, to derive 
from the subsoil abundant nourishment, in proportion as the sniface becomes exhausted. 
{'J'rans. Soc. for JUncour. .r/r/s, sol. xlv.) t'obbett (7'Ac Woodlands, 8vo. 1825.) recom¬ 
mends trenching the ground two feet deep at the least, keeping the old soil still at the 
to]), unless theie is plenty of manure, when, he says, the to]) soil may be laid in the 
bt>ttom of the trench. There are instances slated, of promising oak ])lantations, from 
acorns dibbed into soil .illogethcr unimproved, and of plantations of Scotch pine raised by 
merely scattering the seeds,withoutcoveiing, on a heath or common, and excluding cattle 
[ilcneral lieport if Scolland, ii. 26<).) ; but these are raie cases, and the time required, 
and the instances of failure, are not mentioned. The practice is obviously too rude to 
be recommeiuled as one of ai t. 'i'lie best sitii.itions for planting, w itiinut any other culture 
hut inserting the seeds or plants, are surfaces partially covered with low woody growths, 
as hjoom, furze, Ac. “ I’hc ground which js covered, or rather half covered, with 
jimi]icr and heath,” says Ihilibn, “ is already a wood half made.” Gordon, Kmmericli, 
Hayes, Si)eechly, Miu-sliall, Cruikshank, anil others, have shown that the most eflcctual 
method of riiisiiig oak plantations is by sowing p.stchcs of .‘i or 4 acorns on dug spots, 
as far distant from one aiiothir as is to be the distance of the trees vvhen half gi'own. 
The intermediate spaces, if not coveied with furze, broom, or native copse, are to be 
))]aii1cd with hiicli, larch, spnice, or Scotch ]iine. (See §.392.'}.) 

3925- A omlrorcrs!/ on the •nibject cf the prcpariilion if the soil prerious/i/ to planlinfi, 
has lately aiiseii between .Sir Henry .Sfeuart, Sir V^^'llter .Scott, Mr. Withers, Mr. J3il- 
lington, and others, which it might lie deemed improper to pass over here without notice. 
Scott contends, that ])reparing the soil aecelciates the growth of the tree far a few years 
only, and, in as far as it has that ellect, lenders the limber of a loss durable quality. 
Stuart admits the rapidity of the growth of timber on soils which have been prepared, 
but seems to allow, with Scott, that the timber will he less durable. Withers and Bil- 
lingtoii assert, that the prcpaiation of the soil .accelerates the growth of timber without 
impairing its durability; and tlie former h.as cited some ex]'eriments to show that oak, 
wliich has grown on good soils and r.apidly, has proved stronger than oak which had 
grown on worse soils slowly. The result of general ex])eiience, or what may be called 
the common sense of g.ardencis and foresters on this .subject, seems to be this: —-Pre- 
]>aration of the soil greatly incieases the rapidity of the growth of trees, and it has not 
been founil to lessen the strength of the timber iirodueed; on the contrary, oak, asli, 
willow, and popl.ar, when freely, or ra])iilly rather than slowly grown, seem to produce 
stronger timber, than when slowly and stintedly grow'ii on poor soils. But strength and 
durability are propeilics that depend on different qualities of organisation, .and it is gene¬ 
rally considered th.at slowly-grown limber is the most dunable. We have, ourselves, no 
doubt of tlie fact, and more especially in the case of the resinous timbers. Wc have seen 
botli larch and Scotch pine of a timber size, which h.ad been rapidly grown in rich soil, 
and which, when cut down, had begun to decay in the heart. Wc would not, however, 
(in that .account cease to prepare the soil for resinous trees, as much as for the other kinds, 
where practic.ahlu; hut wo vvotild take care to plant resinous trees only on poor soils. 
Wo liave rc.ason to believe that tliesc opinions on the prcpanition of the soil for trees, 
and tlie duraliility and strengtJi of timber, arc those of the practical men of the present 
day of greatest science and experience ; such, for example, as Sang, Gonie, Main, Bil- 
lington, and Criiiksliank; and therefore wc consider them as more especially entitled to 
attention in a work like the present. 

:392G. iriiclher c.vlensit'e plantalwns should be soivn or planted is a question about which 
planters are at vari.uicc. Millet says, transplanted oaks will never arrive at tlie size of 
tliose raised where they are to remain ftom the acorn. Qverens.) Marshal pre¬ 

fers sowing where the ground can be cultivated with the plough. (Plant, and litir. Om, 
i. 1213.) Evelyn, Enmiericli, and Specehly, are of the same opinion ; Poiitey and Nicol 
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practise planting, but offer no arguments against sowing where circumstances are suit¬ 
able. ^ng says, “ It is an opinion very generally entcruiinecl, that planted timber can 
never, in any case, be cqu.'il in durability and value to tliat whicli is sown. Wc certainly 
feel ourselves inclined to support this opinion, although we readily admit that the matter 
has not been so fully established, from experiment, as to amount to positive proof. But 
although wc have not met with decided evidence, to enable us to detentiinc on the com¬ 
parative excellence of timber raised from seeds, without being replanted, over such as 
has been raised from replanted trees, we are left in no doubt as to the preference, in re¬ 
spect of growth, of those trees which are sown, over such as are planted.” (^PlarU. Kal. 
43.) He particularly prefers this mode for raising extensive tracts of the .Scotch pine 
and larch (p. 430.), .md is decidedly of opinion, “that every kind of forest tree will suc¬ 
ceed better by being reared from seeds in the })lacc where it is to grow to maturity, than 
by being mised iti any nursery whatever, ainl thence transplanted into the forest.” 
(p. 3-r4.) Dr. Yule (Ctilcd. Ilorf, Mem, ii.), in a long pajier on trees, strongly recom¬ 
mends sowing where the trees are finally to remain. “It is,” says he, “ a well asccr- 
t.tined fact, th.it seedlings allowed to remain in their original station, will, in a few 
seasons, far overtop the common nursed pLints several jears older.” 

3927. T/ic opinion of J)r. Ynle seema to be founded on the idea that the lap-root is of great iiiiiiort.ince 
to grown up trees, and Unit when this is onre cut otl'hy traiisjihinting, the piant has not a power ol re¬ 
newing it Th.it the tap-root is ot the utmost eoiiseiiueiiee lor the first thiee or lou' le.irs, perh.ips for a 
longer period, is obvious, from the economy of nature .it that age ot the phiiit; hut to. i it ran be of no 
gre.it consequence to fiill-groivn trees, ajijie.irs highly nroh.ible train the l.tet, th.it when such trees are 
rut down, the t.ip-root is seldom to be distinguished train the others 'I'lie ujnnioii that young phints 
have not tlie power ot renewing tlieir t.ip-root, will, wc believe, he found iiicoiisusteiit witli liict, and wo 
may appe.il to nurserymen, who raise the o.ik and liorsc-chestiiut from secil It is i iistomary when these 
arc sown in drills, to cut off tlieir t.ip.roots without removing the pl.iiits at the end ot the seeoiid yi>ar’s 
growth, andwlien, at the end of the third or fourth year, they are t.ikeii up, they will he found to have 
acqiiirerl other taii-roots, not indeed .so strong .is tlie first would have tioeii h.id they remained, hut suf- 
licient to csl.ibli«h the tact of the power of renewal. We m.iy .ilso refer to the expiTinient recorded by 
l-'orsytli, which at oiiec proves that trees have .i power ol renewing their tap-roots, and the great .id. 
vantages from cutting down trees after two or three ye,irs’ pl.inting. Forsyth “ tninsplanted .i bed of 
oak-pi.iiits, cutting the tap roots near to some ol the sule-roots or fibres springing from them. In the 
second ye.ir after, he he.ided one half of the plants down, <iiid left the other h.iU to ii.iture. In the first 
season, those he.ided down in.ide shoots six feet long .iiid upwards, and completely covered the he.iil of 
the old stem, leaving only .t faint cicatrix, .mil produced new tap-roots upw.irds of two feet and a li.ilf 
long That half ol the plants that were not headed, were not one fourth tlie >i/,c of the others. t)iie of 
the former is now eighteen feet high, and lifteen inches in cm ninfercnce, .it six inches from the ground : 
one of the l.irgest ol the Utter measures only hie feet .ind a half in height, and three inches and three 
quarters in cireuitilereiiee, at MX inches from the giouiiiL” (7V on Fi ui/7'i res,-Kn edit 14t) The pine 
and fir tribes receive most cheek by transplanting , and when removed at the .ige ot tour or live years, 
they seldom arrive .it trees afterw'.irds; those wc should, on most occasions, prefer to sow, es]>ec\.illy iijion 
mountainous tracts. Itut for all trees whuli stole, anil in tolerable sods and si(u.ition.s, pl.uiting sluing 
plants, and rutting them down two or three years atlerwaids, will, we think, all circuni.stances coiisidereil, 
be found iireferahlc to sowing If we made an exception, it would be for the oak in poor soils, which we 
would raise fiom the acorn in C'ruikshank’s inanncr hir Henry Steiiart (f'innirr’i Guide, 2d edit p 42 j) 
concurs in this dliitiion, with res[)ect to deciduous tree.s, and considers that as the pine and fir tribes receive 
“ the gre.itostclicck from transplanting, and as, when planted .it four and five jcars old, they do not 
readily grow to timber, it is clear that they should always lie sowed, or at least planted, very ynuiig, in 
high .ind cold regions." 

3938. 0)1 the sul^ect of disposing the plants m plantations, there are different opinions; 
some advising rows,, others quincunx, but tbc greater number planting irregularly. 
According to Marshal, “ tlie preference to be given to tlic row, or tlie random culture, 
rests in some measure upon the nature and situation of the land to lie stocked witli 
plants. Against steep hangs, where the plough cannot be eonvoiiiently used in cleaning 
and cultivating the interspaces, during tlie infancy of the wood, either inetliod may be 
adopted; and if plants are to he put in, the ipiincunx manner will be fouiul prefeiable to 
any. But in more level .situations, we c.innot allow any liberty of choice: the drill or 
row manner is undoubtedly the most eligible.” (Plant, and Itiir. Orn, p. 13.3.) Pontcy 
considers it of much less consequence flian most people imagine, whether trees are 
planted regularly or irregularly, as in either case the whole of the soil will be occupied 
by the roots and the surface by the slioots. Sang and Nicol only jilant in rows where 
culture with the Iiorse-hoe is to be adopted. In si.wing for woods and copses, the former 
places the patches six feet .'isunder and in the i[uincunx order, “It has been demon¬ 
strated (Farmers Mag. vol. vii. ji. 409-), tha' the closest order in which it is possible to 
place a number of points upon a plain surface, not nearer tlian a given distance from each 
other, is in the angles of hexagons with a plant in the centre of each hexagon.” Hence 
it is argued, that this order of trees is the most economical; as tlie same quantity of 
ground will contain a greater quantity of trees, by 1.5 percent, when planted in this 
form than in any other. (Gen. Rep. ii. 387.) It is almost needless to observe, that 
hedge plants should be placed at regular distances in the lines, and also the trees, when 
those are introduced in hedges. Osier plantations, and all such as like tliem require the 
soil to be dug every year, or every two years, during their existence, should also be 
planted in regular rows. 

.3929. The distances at which the plarUs arc placed mii.st depend on different circum¬ 
stances, but chiefly on the situation and soil. 
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S930. Planting thick, according to Sicol, is the safer side to err on, because a number of plants will fail, 
and the Buperdunus ones ran lie easily removed by tiiiiinitig. For bicak situations, he observes, f^ora 
thirty to forty inches is a good mctliuiii, varying the distance according to circumstances. P'or less exposed 
situations, and where the sod is above six inches iii dcptli, lie recommends a distance of from four to five 
feet For belts, clumps, and strips of a diameter of about one hundred feet; the margin to be planted 
about the distance of two feet, and the interior at three feet In sheltered situations of a deep good sod, 
he recommends a distance ot six feet and no more. (Pract. Plant) 

3!)31. Acctndmg to Sang, “ the distances at winch hard.timber trees ought to be planted arc from six to 
ten feet, according to the ipiaidy ot tlie soil, and the exjKiscd or sheltered situation When the first four 
oaks are planted, supposing them at rigid angles, and at nine feet apart, the interstices will fall to be filled 
up with live nurses, the whole standing at four feet and a half asunder. When sixteen oaks arc planted, 
there will necessarily be thirty.three nurses planted; and wlien thirty.six oaks are planted, eighty-five 
nurses, but when a hundred priniipal trees are planted in this ''inner, in a square ot ten on the side, 
there will be two hundred and sixty-oiie iiuisc-plants required. Ino Enghsh acre would require fiie hun. 
deed and tliirty.six oaks, and one tliousand six hundred and ten iiursc.s.” {Plant. Kul. llvJ ) Poiitcy 
says, “ in general cases, a distance of four leet is certainly close enough ; as at that space the trees may 
all remain till they become saleable as rads, spars,” &c. 

The number of plants which map h ■ planted on a statute acre — 16‘0 rods, or polos, 
= 4S40 yards = 4:J56’b feet, is as follows: — 
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3933. 77ti> siu’ of the pkitits depends jointly on the site and tlie kind of tree; it is 
universally allowed that none of the resinous trihe succeed well when removed at more 
than two years’ "row th ; hut if the soil is of toler.ible quality, prepared by digging or sum¬ 
mer pitting, and the site not bleak, jilants of such hard woods as stole may be used whose 
stems are an inch or more in diameter. 

."(fit Knot is of opinion, “ 'I'h.it, generally, trees three, or at most four, years old from the seed, and 
winch arc from twelve to tw'enty-liuir inches liigli, will, in anv .situation or soil, outgrow those of any size 
under eight or ten leet, within the seienth je.ir.” {Print Plant. l.Jd 1 

.‘JO.jS .S'rtHg observes, “ tlio size of pl.iiits tor exi lusive pl.antatioiis must, in some measure, depend on 
their kinds ; but it m.ay he said, generally, tli.at the plants being transphanted, lliey should be from a foot 
to eighteen inches in height, still in the stem and well looted. Plants for this purpose should seldom be 
mole than three je.irs Iroin the seed ; indeed never, it they h.u c been raised in good soil. Many of them 
iii.ay lie sullicieiitly l.irge at two jeais troiii the seed ; and, it so, are to he jirefcrred to those of a greater 
.ago, as tlicy will ri)iise<|iiontly he more vigorous .md healthy. 'J'lic larch, if proiicrly treated, will lie very 
fit lor pl.aiiting out at two years ot age A healthy seedling being removed from the seod.lied at the end 
ot the lust yc.ar, into good ground, will, by the end of the second, be a fitter plant for the forest, than one 
nursed a second year 'I'he next best i>lanr lor the purjiose is that which has stood two years in the seed, 
bod, and has been tr.ansplaiilcd for one se.ison This is su|ipnsing it to h.avc risen a weakly plant; for, if 
the larch rise stiong Iroiii the seed the first season, it should never stand a second in the seed-be<l. The 
ash, the elm, and the sycamore, one \ear troiii the seed, nursed in good sod for a second sfiason, will otlon 
prove sulfieicntly strong pl.uil.s. It they be weakly, they may stand two years in the seed-bed ; and then, 
being nursed one se.ison in good sod, will be- very fit lor planting out in the forest. The oak, the beech, 
and the chestnut, if raised in iich soil, and well liiriusheil with roots at the end of the first year, and having 
been iiiirseii in rovis for two years, will be very fit to be planted out- hut if they be allowed to stand two 
ye.ir. in tlie seed-bed, and be )ilantcd one year in good ground, they will be still better, and the roots will 
be found well teatliereil with tine .small fibres. The silver hr and cominoii spruce should stand two years 
in the seed-bed If transiilanted into very good sod, they may lie fit for being planted out at the end of 
the first year : but, more generally, they require two sears in the lines The Scots pine should also stand 
for two years in the sewl.lied, and should be nur.scd in good ground for one year; at the end of which 
they will be much fitter for being |>Iaiitcrl, than if tliey were allowed to stand a second year in the lines. 
They arc very generally taken at oiuc Irom the seeil-bed , .and, iii land bare of heath or herbage, they 
sucecihl pretty well, nevertheless, we would prefer them one year nursed The above .are the hardy and 
most useful forest trees; and liom tlie observations m.ido, whatever respects the age or size of other kinds 
may easily be inferred ” {Plant. Ka! Hi'S) 

.Sit.ilk Arcoriltng to Ponti ff, “ the best general rule is, to proivirtion the size of the pl.ants to the good, 
ness ot the sod ; the best of the latter rwiiiiiing the largest of the former Still, on bleak exposures, this 
rule will not hold good, as there the pkaiits should never be large, for otherwise tlie greater part would fail 
from the cinaimstaiicc ol wirid-W.iving, and, of those that surcceded, few, if any, would make much pro. 
gross for several years ; pines and firs of a toot, and dcridiious trees of eighteen inehes, are large enough 
for siiih places As in extensive planting, soils which arc good and well sheltered but seldom occur, the 
most useful sizes of plants, for general puriwises, will be pines and firs of a foot, and deciduous trees of 
eighteen inches, both transplantixi None but good-rootorl plants will suereed on a bad sod, while on a 
good one, sheltered, none but vt'ry liad-rontcd pl.nits will faik A laigc plant never has so good a root, in 
proportion to its size, as a sin.ill one , and hence we sec the propriety of using such on good sods only. 
Small plants lase but few ol llieir roots in removal; therefore, tliough planted in very moderate-sized 
holes of pulverised earth, they soon find the means of making roots, in profiortion to their hc^s. It 
should never be forgotten, that, iii being removed, a plant of two feet loses a greater proportion of its roots 
than a tree of one, and one of three feet a greater proportion than one of two, and so on, in proportion to 
its former strength and height; and thus, the larger the plants, so much greater is the degree of languor 
or weakness into which they are thrown by the ojicration of transplanting.” {Pfqf. Plant. IGl.) 

3937. The seasons for planting are autumn and spring : the former, when the soil and 
situatiun are moderately good, and the plants large; and the latter, for bleak situations. 
Necessity, however, is more frequently the guide here than choice, an<l in extensive 
designs the operation is generally performed in all moderately dry open weather from 
October to April inclusive. “ In an extensive plantation,’* Sang observes, “ it will 
hardly h.'ippen but there will be a variety of soil, some parts moist and heavy, and others 
dry and light. The lightest parts may be planted in December or January; and the 
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mure moist, or (fitnip parts, in Fel)riiary or Marcfi. It must be observed, however, that 
if tiie ground be not in a proper ease for planting, Inc operation Jiad better be delayed. 
The plants will be injured, cither by being committed to the ground when it is in a sour 
and wet, or in a dry parched, state. At a time when the soil is neither wot nor dry, 
the operation of plantiiig^s most successfully performed. TItc mould does not then ad¬ 
here to the spade, nor docs it run in ; it divides well, and is made to intermingle with the 
fibres of the plants with little trouble ; and in treading and setting the plant upright, the 
soil is not w-orked into mortar, which it necessarily must be, if in a wet state, evidently to 
the great detriment of the plants. It is therefore iinpro|jer to plant on a retentive soil in 
the time of rain, or even jicrhaps for some days afterwards, or after a fall of snow, until 
it has for some days disappeared. Wliereas, in a dry absoibent soil, it may be proper to 
plant in the time (»f gentle showers, immediately after heavy i.iins, or as soon as the snow 
is cUssolved." (F/u/U. A'a/. ir,7.) 

3938. Pontey is acU’Cidcd advnc.stc for autumn jiroiwr.ation of the soil, ami sjinrig planting “ Aiiluiiin 
pl.inting,” he s,-i>s, “ is .advis.ible only in few c.ise,, while spriiiK planlitiR may properly apply to all ” . 

.‘59J9 Accotriiiig fo the jiroper time for pl.inting the pine ami hr tribes, ami .ill evergreens, is 
April, or even tlie first fortnight in May •* Attention should be paid, that no gicater iiiiiviliei of plants 
be lilted from the mirserv than can be e’oiiveniently planted on the same day Damp weather is the best 
When very diy, and the plants rise destitute ot earth at their roots, tbeir roots should Ik* d.pped in mud 
(puddle) so as to be coati*!! over by it In .ill c.iscs, care should be t.iki e not to shake olt any adhering 
earth Irmn pUnts at the time of planting ” (Plant Kat 3H) 

:i9KI A puiUllcfiir Iri't'i i« nunle by miKing water with .my soil rather ten.uii’n, so intimately as to 
furiii a euniplete puddle, so thick th,*it when the plants aie dipped into it, enough tiia lemain upon the 
roots to cover them The process of pudiUil^ is ceitaiiily sini|>1e, and its evnciise too riilhng to deserve 
notice Its effects, however, m retaining, if not .attiactiiig, imiistuie are siicli that, by means of it, late 
planting is rendered abundantly more safe than it otherwise would he It is an old invention, and hence 
It is truly .istonishing that it is not moie fie(|uenfly iir.ictised If people were to adopt it generally in 
spring planting, I’ontev believes the prejudice m f.ivoui ol autumn piactice would soon be done away, 
iPn>f Plant ll>7) 

3941. CnbhcH piefers spring iilanling. " It is a great error,” he say.s, “ to supimsc that you gain lime 
hy aiitiminal or winter plinlnig You do, indeed, see the buds come out alittte more early m the spring; 
hilt It IS the etfect ,it the end, and not at the heginning, of the summer, at which yon ought to look. If you 
plant ill the autumn or winter, the plants get blown about for several months, and, in very wet weather, 
their stems work a sort of tiotc roiiml themselves, and thus the root itself is shaken ; and if left thus, they 
will, by March, he geiicra'ly leaning on one side, with (he hole open on the other .side; and when the 
harsh winds of March come upon the long-time battered groiiml, it will present a surlaee nearly as hard 
as a road. In such a case, the ground ought to be dug or spaded up belweoii tin* trees in M.iich or in 
April; for nothing c.in thrive well in ground thus baked, liowever good the giouiid may be in its nature ” 
(Tbe IVooitlanils, 4t) 

3942. Pruning prrnionsly to planting. If the plants have heen hroiiglit horn a distanee, and the 
tibrous roots arc dried up, tlicy slioiild all be rut olf, because, like the leaves ol .i tree winch li.is hceii taken 
up in the growing state and liecome withered, they have lost their vit.alitv 'I'he larger (ihres, winch are 
only dead at the points, should he shortened The tap-root, also, should ho shortened, pei h.ipsffn most 
cases two thirds of its length Colibetf observes, ami with truth, as tar as our e\iK-rienee goes, that if 
the longest tap-roots “ were put into the ground at lull length with an iron bar, (hey would he sure to 
die all the w.iy nearly up to the top " (iroodtandr, (IS ) Jlaiiy frees, however, have no taji-roots, and 
these only require attention to the fibres When the iilants .arc newly taken u)i Irom ihe seed-bod, or 
nursery lines, they may be planted witliuut cutting otf tlic fibres , because these will retain their vitality 
uninjured. 

The operation of inserting; the phuts \t\ the soil is iiorformcd in various ways ; 
the most general mode, and that rccoiuinendcd by Marslial and Nieol, is pitting ; in 
which two persons are employed, one to oper.ite on the soil with the spade, and the other 
to insert the plant and hold it fill the caith is put round it, and then press down the soil 
with the foot. Where the plants arc three feet high or upwards, this is the best mode; 
but for smaller plants modes bavc been adopted in which one person performs the wliole 
operation. This method of planting hy pitting is what Withers calls the Scotch systetn, 
but w'hich Sir Henry Steuart has shown {Flanler's Guide, 2d edit. p. 46S.) is not peculiar 
to Scotland, but is common in every country where trees arc cultivated. 

3944. Sang describes five kinds of manual operation employed by him in planting, and 
in part in sowing trees; by pitting ; by slitting simply, or by cross or T slitting ; by the dia¬ 
mond dibber; Iv, the planting-mattock ; and by the planter or ground adze. In filling an 
area with plants, ne first plants those intended as the final trees, and afterwards the nurses; 
or one set of operators plant tlie former, wliile anotlicr follow with the latter, unless tlic 
time for removing the nurses, as in the c.ase of evergreen pines and firs, should be later 
than that fur planting the princijials. 'Hie plants, if brought from a distance, should be 
skovglu’d, i. e. earthed in ; or they may be sii[)pliv d daily from the nursery, as circumstances 
direct. All the people employed ought to be provided with thick ajiror.s, in which to 
lap up the plants, the spadesmen, as well tis the boys or girls; the latter being supplied 
by tlie former as occasion may rcipiiie. All of tliem should regularly fill their aprons 
At one time, to prevent tiny of the iilants being too long retained in any of the planters’ 
aprons. One man cannot possibly set a plant so well with the spado, unless in the case of 
la 3 fing, as two people can; nor, supposing him to do it as well, can he plant half as 
ttuiny in the same space of time as two can. A boy ten years of age is equal, as a 
holder, to the best man on the field, and can be generally had for less than half 
the money. Hence this method is not only the best, but the least expensive.” (P/anl. 
Aal.tr,7.) 
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3945. By pUiin^ “The pit having licen dug fbr several months, the surface will therefore be en. 
crusted by the rams, or probabiy covered with we^s. The man hrst strikes the spade downwards to the 
bottom, two or three times, in order to loosen the soil j than poaches it as if mixing mortar for the 
builder: he next lifts out a spadeltil of the earth, or, if neue^ary, two spadefuls, so as to make room for 
all the fibres, without their being anvwise crowdetl together; Jie then cno|)3 the rotten turf remaining m 
the bottom, and levels the whole. The boy now places the plant perfectly upright, an' inch deeper than 
when It stood in the nurserv, asid hoMs it firm ui that position. The man trimiles in the mKild gently; 
the boy gently moves the pfaiit, not Ooin side to side, but upwards and downwards, until the fibres be 
covercu. Thcman then fills in all the remaining mould and immediately proceeds to chop and poach 
the next pit, leaving the boy to set the plant upright, and to tread the mould about it 'J'his in stiff wet 
soil be does lightly; but in sandy or graveU^suil beboMlwuas to tread until the soil no longer retains the 
impression of his foot The man has by this tibig g» the pii ^l ady for the next plant, the Imy is also 
ready with it in his hand, .md in this manner the operation goes on. On very steep hangs which have 
been pitted, the following rule ought to be observed in planting : —To place the plant in the angle formed 
by the acclivity and surface of the pit; and iii liiiishii%, to raise the outer margin of the pit highest, 
whereby the plant will be made to stand ns if on level ground, and the moisture be retained in the hollow 
of the angle, evidently to its advantage.” (Plant Kal Iii7.) 

39*1). Str Ifenry Steuati states tliat the pitting system, as already practised by most nations, though by 
some ignorantly and*erroiieoi:sly designated tlie .Scotch method, if duly regulated by science, must be the 
WSst method for the planting of waste lands, or, m general, lor large designs of wood, where the quality 
of timber is the main object, although particular sjiots, in aUextensive woodlands, might be advantageously 
trenched and manured under peculiar circumstances {Pfanter's Guide, 2d edit, p ■l'7'l) 

3.9+7. The slit mtlhod, either simply or liy the T metliixl, is not recommended by Sang; but necessity 
may justify its adoption ocea8ion.illy “ We would not recoinineiid planting by the slit, unless where 
there is no more soil tlian is absolutely occupied b> the fibres of tlie herbage which grows on the place. 
Kxcept on tiirf, it cannot he performed, nor should it be practised, if the tin f be found three or four 
inehes thick Uy pitting in summer, turf is capalile of being converted into a proper mould in the space 
of a few months ; and the cxjicnse of pitting, esixci.illy in sipall plantations, ran never rouiitcrbalancc 
the risk of success in tlie eyes of an ardent jilanter The'%ost proper time to perform the operation of 
slitting in the plants is when the surface is in a moist state. On all steciis the plant should he plaml 
towaids the declivity, that the moisture may fall to its roots, that is to say, in planting, the spadesman 
should stand highest, and the boy lowest on the bank, by which arrangement the plant will bu inserted 
at the lower angle of the slit ” {Plant Kal 17(1.) 

39*8. Planting with the diamond dibbei, lie says, “ is the cheapest and most expeditious planting of 
any we yet know, in rases, wliere tlie soil i.s .a «.ind or gravel, ami the surface bare ot herbages The plate 
of the dibber (J'S 59b a) is made of good steel, and is lour inchcb and a iialf broad where the iron handle 
is welded to it, each of the other two siikss ot the triangle is five inches long , the thickness of the plate 
is one fifth part ot an inch, made thinner from the imdilie to the sides, till the edges become sharpi The 
length ot the iron handle is seven inehes, and so strong as not to lieiul in working, which will rcciuire 
SIX eighths ot an inch square. The iron handle is Inriiislied with a turnc'd hilt, like the handle of a large 
gimlet, botli in its form and manner of being fixed on The jdantcr is fiimi.slied with a planling-hag, 
tied round his waist, in wliicii he carries the jilaiits. A stroke is given with tlie dibber, a little aslant, 
the (Kiiiit lying inwards; the h.andic of tlie dililnr is then drawn towards tlie person, win le its plate 
remains within the ground : by this nic.ans a v.iiiiil^ is formed betivc'en the back of the dibber and the 
ground, intouliiili the planter, witli ins other li.ind, introduecs the looNot tlio seedling plants, bcuig 
c.irelul to put them liilly to tlie bottom of the opening . he then pulls out the dibber, so as nut todisplacg 
them, •lid gives the eased turf a smart stroke with the licel, and thus is tlie plant completely finned. 
The greatest error the planter with tins iiistrmnciit can run into, is the imperfect introduction of tlie 
roots (kreeii or uiqiractiscd hands are apt to double the roots, or sninetiines to l.iy them across the 
opening, instead of putting them straight down, as above directed A caielul man, however, will 
heeume, if not a speedy, at lc.ist a good planter in one day , and it is of more importance tliat he be sure 
than quick. A careless or slovenly person should iici er be allovved to handle a diblier ot this kind.” 

39+9. Planting with the pliintiiig.mattoch [Jig 5iK) b) is resorted to in rocky or otlier spots where pitting 

is iinpracticalile. “ 'Ji’lie helve or handle 
is three feet six iiiclies long, the mouth 
is Hi o ini Ill's broad, and is made sharp; 
the leiiglti from it to the eye, or lielvc, 
IS sixteen inches; and it is used to pare 
oil (he sward, heath, or other brush that 
may liai>i>en to be in the way, previously 
to easing the soil with the other end. 
The small end ta;iers from the eye, and 
tenmiiates in a |K)int, and is seventeen 
inches long.” Uy tins in.<trumciit the 
surface is skiinnii'd ofT'* for six or eight 
niches in diameter, and with the pick- 
end dug down SIX or eiglit inches deep, 
bringing up any loose stones to the sur¬ 
face*, by which nieaiis a place will be 
nieparcd for flic reception of the plant, 
little inferior to a pit This instrument 
may be iiscil in many ea»e«, when the plants to be pl.anted are of small sise, suth as one-year larch seed¬ 
lings, one year nursed ; ui two-year Scuts |>incs, one year nursed -, and the ex])ense is much less than by 
the sp.ide.” (Plant Kal 38,5 ) 

S'KiO. /‘lantiiig with the foi eif-/itanter or ground aiixc (Jig. .590 c) “Tlic helve is sixteen inches long, 
the mouth IS four inelics and i half broad, and the length of the head is fourteen inehes. Tlie instrument 
is used in plaiitiiig hilly ground, previously prefiaicd by the iiand-mattCK'k. The person who jierforms the 
work rarrics the plants in .t close apron ; digs out the earth siilSpiently to hold tlie niots of tile plant: and 
sets and firms it without help IVoin another : it is only useful when small plants are used, and in hilly or 
riH’ky situations.” (Plant. Kal. pref. xxiv.) 

3951. Pemteij prefers planting by pilling, in general cases, the holes being made 
during the preceding summer or winter, sufficiently large, but not so deep into a reten¬ 
tive subsoil as to render them a receptacle for water. When the plants have been 
brought from a distance, he strongly recommends puddling them previously to planting; 
if they seem very much dried, it would be still better to lay them in the ground for eight 
or ten days, giving them a good soaking of water every second or third day, in order to 
restore their vegetable powers; for it well deserves notice, that a degree of moisture in 
soil sufficient to support a plant recently or immediately taken from the nursery, would, 
in the case of dry ones, prove so far insufficient, that most of them would die in it. The 
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puddling here recommended may also be of great service in all cases of late planting 
where small plants are used: Pontey’s method is (after puddling) to tie them in bundles 
of two or tliree hundreds each; and tlius send thc.M, by a cart-load at once, to their 
destination; where, being set upright close to each other, and a little straw carefully 
applied to their outsides, such bundles may remain witliout damage in a sheltered situa¬ 
tion for any reasonable time necessary to plant them. Wlicre loose soil happens to be 
convenient, that should be substituted in the place of straw, 

395‘2. Pontey's melhoth of pluntin" are in geiicnd the same as those of Sang: he uses 
a mattock and j>lanter of similar shape; and also a two or thicc pronged instrument, which 
we Inive elsewhere denominated the planter's hewk. (Encyc, of Gard. % 1305.) “ This in¬ 
strument," he says, “ Ijas been introduced of late years as an improvement on the mattock 
and planter, being better adapted to soils full of roots, stones, fkc.; it is likewise 
easier to work, as it penetrates to an equal depth with a stroke less violent than the for¬ 
mer : it is also less subject to l)e dogged up by a wet or tenacious soil. The length of 
the prongs should he about eight inches, and the distances between them, when with tlirec 
prongs, one and a half, and witli two prongs, about two inches: the two-pronged hack 
should be made somewhat stronger llian the other, it being chiefly intended for very 
stony hands, or where tlie soil wants bre.ikiiig, in order to sepaiate it from the herbage, 
&c. These tools are chiefly apjilicable to plants of any size up to .abo two feet, or such 
as arc generally iiscil for great ilesigns, and they are used as substitutes ti,r the sp.ade, in 
the following manner ; —The planter being piovided witli a basket holding the plants re¬ 
quired (the holes being supposed prepared, and the earth left in tliein), he takes a tiee in 
one hand, and the tool in the other, nhuh he strikes into the hole, and then pulls the 
earth tonaids him, so as to make a hole large enough to hold all its roots; he then puts 
in the plant with tlie other, and pushes the earth to its roots with the back of tlie planter; 
after which, he fixes the plant, and levels the soil at the .same instant with his foot, so 
that the opeiation is performed by one [lerson, with a degree of neatness and expedition 
which no one can attain to wlio uses tlio sjiade. It is known to all planleis, that hiitfcw 
labourers ever learn to plant well .ind exjieditionsly in the common metliod, without an 
assistant; this method, however, requires neither Iwlp nor dextciity, as any lalioiirer of 
common sagacity, or boy of fifteen, or even a woman, may learn to perform it well in less 
than half an hour. The facility with which these tools will hteak clods, clc.-rr the holes 
of stones, or separate the soil from herbage, the roots of heath, &c. (the former being 
previously mellowed by the frost), maybe easily imagined." (_Prif. Plant. 17.3.) The 
adoption of a siimll mattock for insei ting pl.anls, we recollect to have seen recommended in 
a tract on planting in the Highlands, by MT.aurin, a nurseryman, published at Kdinburgh 
upwards of fv enty years .ago. 

.3953. jdn e.ipcdtlwiis mode (f dit-phnUini^ is desciihed in the General Report of Scot¬ 
land, as having been pr.'ielised fot many years on the duke of IMonlrose’s estate. 
It is as follows: “ The oper.alor, with his spade, umkes thrts" cuts, twelve or fifteen 
inches long, crossing each other in the centre, at an angle of sixty degrees, the whole 
591 having the form of a star. (,//'g. 591.) He inserts his spade across one 
of the rays (n), a few inches fiom the centre, and on the side next 
himself; then bending the handle towards himself, and almost to the 
ground, the earth opening in fissures fioin the centre in tlie direction 
of the cuts vvhich had been made, he, at the same instant, inserts his 
a plant at the point where the spade intersected the ray (")> pushing it 

-forward to the centre, and assisting the roots in rambling thiough tlie 

fissures. He then le-ts dowm the eartli by removing Jiis spade, having pressed it into 
a compart stale with his heel; the oper.atiun is finished by adding a little eartli, with the 
grass side dow'ti, completely covering the fissures, for the purpose of retaining tlic 
moisture at the root and likewise as a top-dressing, which greatly encourages the plarft 
to push fresh roots between the swards.” (Vol. ii. p. 283.) 

' 3954. The transplantation of large Ire. - is a subject more properly belonging to 
landscape-gardening tlian to agriculture; but it may not be improper shortly to notice 
the principles of the practice in this place. As the stability of a l^rgc tree depends in a 
great measure on its ramose roots extending themselves on every side, as a base to the super- 
structiMRe, so, in preparing the tree for removal, these roots should be cut at as great a 
distance frotn the stem as can conveniently he accomplished. As the nourishment 
drawn up by a tree depends on the number of its fibrous roots, it is desirable, a year or 
two before removal, to concentrate these fibres, by limiting their production to such 
ramose roots as can be removed with the tree. Cut a circular trench, therefore, round 
the tree to be removed, at a greater or less distance, according to the size of the tree, 
and the exposure in which it is tp be planted. Remove the earth from this trench, 
and also a good part of that which covers the routs which remain between the trench 
and the trunk. Substitute well pulverised rich soil; or mix the lictter part of what 
was taken out of the trench arid off the.surface with rich soil; replace it, and press the 
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whole firmly down. Let the remain two ycarR, or three if very large, and then 
remove it, and carefully plant it where it is finally to remain. 


3055. SirHmrySteuart, who has had much experi¬ 
ence in removing large trees, and who thinks that 
he has discovered a new theory or pri nciple for doing 
so, rerommends that no branches should be pruned 
from the head; and that to prevent the tree from 
being blown over t>y the wind, its position rela. 
tivcly to tile prevailing wind ol the locality should 
bo reversed. The principle ot not rcducinff the 
head in the same proiiortion as the roots may 
be reduced, was liintiKi at by Miller, but has been 
flrst systematically defended by SirHenry Steuart. 
Experienced planters agree, that nothing ought 
to be cut from the head of a beech tree when it 
IS removed; but they do not seem willing to con 
cede to Sir Honry’s theory, so far as it respects 
most other ramose trcca We are inclined to 
think th.at he may be right with resiK-ct to resinous 
trees, the beech, and perhaps one or two others; 
but that, as a general principle, whether in young 
trees or old, the top must be lightened more or 
less in projiortion to the roots. When the tree 
has made a stock of tresh roots, and biHioine 
firmly established in the soil, if an extraoriliii.iry 
exertion in its growth be then wanted, it may 
cither be cut in or pruned severely, or cut down 
to the ground; and m cither case, if it be a tree 
that stools, it will throw out vigorous shoots. 

3953. 7Vic principle of reversing the pmition of 
the tree relaUuely to the wind, appears to be good ; 
since, the broader the liase of the head ol the 
tree relatively to its lieight, the more obhnuely 
will It receive the impulse of the wind Those 
trees are fittest for being transplanted, which 
have grown in free open situations, because in 
them the bark is thick and coarse to resist the 
cold, tlie stems stout and short, and the licad 
extensive with tlic lower branches sprc.'iding, to 
resist the wind. 

3n.>7 The machine for iransplatUmg large trees 
adopted hy Sir Henry .steuart, is ffh iinprovemeiit 
of one which h.is been very long in general use. 
It consists ol a pole (fg .5!t2 o n) l"i feet long, 
attached to an axle and a pair of wheels, on 
which is placed a block (5), which may be of 
any convenient heiglit, with n pillow (c), and 
two rings tor attaching the draught chains (d). 
It is easy to conceive the .application of this 
pole, axle, and wheels, to a large tree, and its 
removal by men or horses to its inteiideil dcsli. 
nation (J?g. 593). i^Planter’s Guide, sect viii. siil 
edit) 
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Sect. IV. Mature of Trees in Plantations. 

S956. The olffecl of midng trees in jflantations is threefold: that of sheltering the 
weaker but ultimately more valuable kinds by the stronger and hardier; that of drawing 
as much profit from the soil as possible; and tliat of jiroducing variety of appearance. 

3959. With respect to shelter, many sitii.-itions are so exposed, that it is extremely diffi¬ 
cult to rear trees without some mode of protecting them from tlie cold winds of spring 
during their early growth. This is sometimes done by walls, the extent of whose influ¬ 
ence, however, is but very limited ; by thick planting; or by planting the more hardy 
and rapid-growing species, to nurse up and protect such as are more tender, but ultimately 
more valuable. The proportion of nurses to princi])als is increaserl according to tlie 
bleakness of the site: Pontey says, “ Both authors and planters arc in the habit of err¬ 
ing egregiously, in regard to the proportion of principals and nurses, as they generally 
use as many or more of the former than the latter, though it is very easy to show, that 
they ought to use three times as many of the latter as the former. For instance, when 
trees are planted at four feet apart, each occupies a surface of sixteen feet; of course, 
four of them will occupy sixty-t«)ur, ora ‘qiiare of eight feet; and, therefore, if wo 
plant three nurses to one principal tree, all the fonner miglit be displaced gradually, and 
the latter would still stand only eight feet ap<irt." 

3‘lfiO. Nurse plants should, in c\ ory ixis'.iblo case, he such .ic .ire most valueil ai ,in early period of 
growth. The larch anil spruce fir should be used hber.dly, in every case wheic tliey will eiow freely; still 
It IS not intended they should e.'ccliide all others, more particularly the birch, which lias most of the 
properties of a good nurse, such as numernii.s branches ami quick growth, on any toler.ible soil or 
situation It is not, however, like the other.-, a u-ooil ot general apjilication (Pn)fitaUe Planter, p 113) 
Sang al-o adopts the pru|)urtion of three niir-es to one priiiei|>al, and employs chiefly tlie resinous tube, 
and looks to them lor reiinbiirsement till the liard timber lias attaiiii^ to a foot in diameter, under 
M'hich size bard timber is seldom ol much i.alue ilis princiuals are plaiiteil at troiii six to leu feet 
apart, acroriliiig to the sod and situation (Plnni Kill p Ififi ' 

3‘lfil In piucuring shelter, much depends on the mmle of commencing and continuing plantations on 
bleak Sites .Sang, who lias had extensive PX]KTienre in this jiart ol )ilaiiting, observes, that “ eveiy 
plain,and most helils anil situ.-itions for planting in this cumitry, have wli.it may be calli^ a windward 
side, which is more exposetl to the destriii tive bla-t than any other It is o( great importance to lie 
apprised of this ciriiniHtance, and to be able to fix upini the must exposed side of tlie prupissed forest 
plantation l-'ix, then, upon the wiiiilward side of the space ivhu'h is • he cunverled into a forest, mark 
off a horizontal stripe or belt, at least a hundred yards in breadth lad thi.s portion of ground be 
planted thick, say at the distance of thirty inches, or at the most thiec leet, with a mixture of hircli, 
sycamore, and elder, in equal qii.iiitities or nearly so, if the soil be adapted for re.-iriiig these; but if 
It be better adapted lor .Scots pines, then let it be planted with them at the distances presinbed for 
tlie above mixture We base no other kinds that will thiive better, or rise more quickly in bleak 
situations, than those just meiitioncd. When the trees in this belt or zone have risen to the height 
ot two feet, sueh hariUwnoii trees as are intemlLxl iillunately to fill the ground should be introduced, 
at the distance of eight or ten leet from eai li othir, .is i irnimstaiices may admit At this period 
or jicrhaps a yttir oi two afterwards, according to the bleak or exposed situation of the grounds, 
let another parallel belt or zone, of nearly eqii.il breadth, he added to the one already so far grown 
up, and so on, till the whole grounds be eovertxl It is not easy here to determine on the exact 
bre.idth of the subsequent belt or zones; this m.itter iniist be regulated by the degree of exposure of 
the gnninils, bv the shelter atturilcd by the zone jireviouslv plantwl, and by sueh like circumstances” 
(FUmt. Kal p 29) 

39fi‘2 In situations exposed to the sea breeze a similar plan may be successfully followed, and aided 
in efibet by boginiiiiig »itli a wall; the first zone having reached the height of the wail, pl.mt a second, 
a third, and fourth, and so on till you cover the w'hole tract to be woodeil In tins way the plantations 
on the east (oast of Mid Lothian, round fioslonl House, were reared ; in Saiig’s manner, the mountains 
of Blair and Dunkeld were clothed; and examples, we are informed, might be drawn from the Orkney 
and Shetland Islands. 

3963. The practice of miiing trees, with a view to drawing as much nourishment from 
the soil as nossible, and giving, as it used to he .said, more chancci^of success, was till 
very lately generally approved of. Marslial advises mixing tlie asli with the oak; be¬ 
cause the latter draws its nourishment chiefly from the subsoil, and the former from the 
surface. Nicol is an advocate for indiscriminate mixture (Practical Planter, p. 77.), 
and Pontey say-, “ Both reason and experience will fully wanant the conclusion, that 
the greatest possible quantity of timber is to he obtained by planting mixtures.” (Prof. 
Planter, p. 119.) “We are clearly of opinion,” .-ays Sang, “that the best mctiiod is 
to plant each sort in distinct masses or groups, provided the situation and (juality of tlie 
soil be properly kept in view. There has If'herto been too much random work carried 
on with respect to the mixture of different kinds. A longer practice, and more ex¬ 
perience, will discover better methods in any science. That of planting is now widely 
extended, and improvements in all its branches are introduced. We, Iherefore, having 
a bettor know ledge of soils, pcrliaps, than our forefathers had, can with greater certainty 
assign to each'tree its proper station. We can, perhaps, at sight, decide that here the 
oak will grow to perfection, there tlie asli, and here again the beech; and the same with 
respect to tne others. If, however, there liappcn to be a piece of land of such a quality, 
that it may be said to be equally adapted for the oak, the walnut, or the Spanish chestnut, 
it will be proper to place such in it, in a mixed way, as the principals; because each 
sort will extract its ow'n proper nourishment, and will have an enlarged range of pastur- 
xige for its roots, and consequently may make better timber trees. " 
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39&t. Cobbett, who, though by no moans^ scicntiflc cultivator, has in general very sound practical views, 
is decidedly in favour of planting in masses; and would have ell the trees not only of one and the same 
sort, but of the same size and height. {.Woodlands, \ S5.) 

3965. Sff indiicrimmatelu mixing different kinds of hard wood plants in a plantation, there is hardly a 
doubt that the ground will be ftilly cropped with one kind or other; yet it very often happens, in cases 
when the soil is evidently well adapted to the most valuable sorts, as tlie oak perhaps, that there is hardly 
one oak in the ground for a hundred that ought to have been plantcti We have known this imperfection 
in several instances severely felt. It not unfrcqucntly happens, too, that even what oaks or other hard¬ 
wood trees arc to he met with, arc overtopped by less valuable kinds, or iicrhaps such, all things considered, 
as hardly deserve a place. Such evils may be prevented by planting with attention to the soil, and in 
distinct masses. In these masses are insured a fUll crop, by being properly nursed for a time with kinds 
more hardy, or which afford more shelter than such hard-wood plants. There is no rule by which to fix 
the size or extent ol any of these masses. Indeed, the more various they are made in size, the better will 
they, when grown up, please the eye of a person of taste. 'I'liey may be extended from one acre to fitly 
or a hundred acres, according to the circumstances of soil and situation: their shapes will accordingly ie 
as various as their dimensions. In the same manner ought all the resinous kinds to be planted, which 
are intended for timber trees; nor should these be intermixed with any other sort, but be in distinct 
jnasses by themselves. 'I'he massing ot larcli, tli>> pine, and the fir of all .sorts, is the least labonoiis and 
purest means of growing good, straight, and clcai. limber. It is by planting or rather by sowing them in 
masses, by placing them thick, by a timely pruning and gradual thinning, that we can witli certainty 
attain this object {Plant. Kal. 162 and 166) Our opinion is in perfect consonance with that of Sang, 
and for the same reasons; and we may add, as an additional one, tli.it in the must vigorous natural forests 
one s]HX:ics of tree will generally be found occupying almost exclusively one soil and situation, while, in 
forests less vigorous, on inferior and watery soils, mixturi’s of sorts are more prev'alent. This may be 
observed by comparing New Korest with the natural woods round Lochlomond, and it is very strikingly 
exemplified in the great loicsts of Poland and Russia. 

3966. With respect to the appearnnee of variety, siipposetl to !>c produccil by mixing a 
number of species of trees together in the .same plantation, we deny that variety is pro¬ 
duced. Wherever there is variety, there must lie some marked feature in one place, 
to distinguish it from another; hut in a mixed plantation tlic appearance is every where 
the some; and ten square yards at any one part of it will give nearly the same number 
and kinds of trees as ten square yards at any other jjart. “ There is more variety,” 
Repton observes, “ in passing from a grove of oaks to a grove of firs, than in passing 
through a wood composed of a hundred diflerent species, as tliey arc usually mixed 
togetlier. By this indiscriminate mixture of every kind of tree in planting, all variety 
is destroyed by the excess of variety, whether it is adopted in belts, clumjis, or more 
extensive masses. For example, if ten clumps he composed of ten diHerent sorts of 
trees in each, they hccotiic fo many things exactly similar; hut if each clump consists 
of the same sort of tree, they become ten diilcrent things, of which one may hereafter 
furnish a group of oaks, another of elms, another of chestnuts or of thorns, &c. In like 
manner, in the modern belt, the recurrence and monotony of the same mixture of trees 
of all the diflei-ent kinds, tluoiigh a long drive, make it tJie more tedious, in proportion 
as it is long. In part of the drive at Woburn, evergieens alone prevail, which is a cir¬ 
cumstance of grandeur, of variety, of novelty, and, I may add, of wintervcomfort, that 1 
never saw adopted in any other place, on so magnificent a scale. The contrast of passing 
from a wood of deciduous trees to a wood of evergreens must he felt by the most heed¬ 
less observer; and Uie same sort of pleasure, though iii a weaker degree, would lie felt, in 
the course of a drive, if the trees of diflerent kinds were collected in small groups or 
masses by themselves, instead of being blended indiscriminately.” {^Einjuiry into Changes 

Taste, ^c. p. 2S.) 

3967 Sir Wtlliam Chambers and Puce agree in reeoinmendiiig the imitation of natural forests in the 
arrangement of the siiene.s. In these, Natuic disseminates her pl.iiits by seattering their seeds, and the 
oflsjiring rise round the parent in masses or breadths, dejiending on a variety of eircuinstances, but rliicfly 
on the laeility wliieh these seeds afford lor being carried to a dnstaiiee by the wind, the rain, and by birds 
or other animals. At la.st that s|>eeies whicli li.ril enjoyed a ni.i\jniiim of natural advaiitage.s is found to 
prevail as far as this maximum extended, stretrhiiig along in masses and irregular portions of surface, 
till, circumstances changing in favour of some other species, that takes the precedence in its turn. In 
tins way it will be generally found, that tiic iitimher of .species, and the extent and style of the masses in 
which they prevail, bear a strict .analogy to the changes of soil and surlace; and this holds gocxl, not only 
with respect to trees and shrubs, but to plants, grasses, and even mosses. 


Sect. V. Culture of Plantations. 

3068. tree, when once planted, most men consider to be done will; though, as every 
one knows, the progress and products of trees, like those of other plants, may be greatly 
increased or modified by cultivating tlie soil, by pruning, and by thinning. Before pro¬ 
ceeding to these subjects, wc sliall submit some remarks on the iniiiicnce of culture on 
the progress of the growth of trees, and on the strcngtli and durability of timber. 

SuBSECT. I. General Influence of Culture on Trees. 

3969. The effect of culture on herbaceous vegetables is so groat, as alw ays to change 
tlioir appearance, anu oflen, in a considerable degree, to alter their nature. 'J'he common 
culinary Vegetables, and cultivated grasses, assume so diflerent an appearance in our 
fields and gardens, from what they do in a slate of wild nature,' that even a botanist 
light easily be deceived in regard to the species. Tlie same general laws operate i 
the whole kingdom of vegetables; and tlicnce it is plain, that the eflfects of culture on 
trees, though diDcreiit in degree, must be analogous in tlicir nature. (Treatise on Country 
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Resul. vul. ii.) In the same manner, the Hl>sencc af culture, or the removing ol the 
vegetable to a colder climate and a worse soil, tends to contract or consolidate the parts 
of the plant. (^Platiter's Guide.) 

3970. The effect of culture on wood;/plants is similar to that on culinary vegetables and 
cultivated grasses; but the law operates of course less rapidly, owing to the less rapid 
growth of trees, from the lowest bush to the oak of the forest. In all of these, the cul¬ 
ture of the soil tends to acceler.ate vegetation, and, by consequence, to expand tlic fibre 
of the wood. It necessarily genders it softer, less solid, and more liable to siilTer by tlie 
action of the elements. 

3971. The effect of culture on the ligneom plants in common use in planting and gar¬ 
dening is readily exemplified. Every forester is aware how much ciisicr it is to cut over 
thorns or furze tnuned in hedges, than such as grow naturally wild, and are exempt 
from culture. Gardeners experience the same thing in pnmirig or cutting over fruit 
trees, or shrubs; and the difference in the texture of the raspberry, in its wild and in its 
cultivated state, is ai remarkable ; for, although the stem, in the latter case, is nearly 
double the thickness to which it attains in tlio fonner, it is much more easily cut. On 
comparing the cuuuuon crab, the father of our orchards, with the cultivated apple, the 
greater softness of the wood of the latter will be found not less striking to every arbori¬ 
culturist. The common oak in Italy and S|)ain, where it grows faster than in llritain, 
is ascertained to be of shorter duration in those countries. In the sai way, the oak in 
the highland mountains of Scotland or Wales is of a much harder anu closer grain, 
and therefore more durable, than what is found in England; though on such mountains 
it seldom rises to the fifth part or less of the English tree. Every carpenter in Scotland 
knows the extraordinary difference between the durability of Highland oak, and oak 
usually imported from England, for the spokes of wheels. Every extensive timber dealer 
is aware of the superior hardness of oak raised in Cumberland and Yoikshiic, over that 
of Monmouthshire and I lerefordshirc ; and such a rlealer, in selecting trees in the s'lme 
woods in any district, will always give the preference to oak of slow growth, and found 
on cold and clayey soils, and to ash on rocky dills, which he knows to be the soils 
and climates natural to both. If he take a cubic foot of park-oak, and another of forest- 
oak, and weigh the one .against the other, (or if he do the like with ash and elm of the 
same descriptions,) the latter will uniformly turn out the heavier of the two. The Scotch 
pine does not stand longer than forty or fifty yeais on the rich and lei tile land in both 
England and Scotland, where it is often planted, and where it rushes up with extraordi¬ 
nary rapidity. In the northern districts of Scotland, on the other hand, the dillcrcnce 
between park pine and Highland pine is universally known and admitted, and the supe¬ 
riority of the Jitter is proved by its existence in buildings of great antiijuity, where it is 
still found in a sound state; a diH’erenco which can he asenbed to no other cause than 
tlic mountainous situations (that is, the natuial state) in which the former timber is pro¬ 
duced, and where, the trees being of slower growth, tlic wood is consequently of a harder 
texture. A friend of Sir Henry Steuait’s felled some larch trees, which had grown nearly 
fifty years in a deep rich loam, close to some cottages and cabbage gardens. The wood 
was soft and porous, and of no duration; it was even found to burn as tolerable fire¬ 
wood, which larch of superior quality is never known to do. (7V. on Conn, lies., and 
Planter's Guide.) 

3972. The general effect of jiruning is to increase the quantity of timber produce. 
The particular manner in which it does this is by directing the greater part of the sap, 
which generally spreads itself in siile-branches, into the principal stem. This must 
consequently cidargc that stem in a more than ordinary degree, by increasing flic annual 
circles of the wood. Now, if the tree be in a worse soil and climate than those which 
are natural to it, this will be of some advantage, as the extra increase of timber will still 
be of a quality fiot inferior to what w'ould take place in its natural state; or, in other 
words, it will correspond with that degree of qua'ity and quantity of timber, which the 
nature and species of the tree admit of being produced. If the tree be in its natural 
state, the annual increase of timber, occasioned by pruning, must necessarily injure its 
quality, in a degree corresponding with the increased quantity. If the tree be in a better 
climate and soil than that which is natural to it, and, at the same time, the annual increase 
of wood be promoted by pruning, it is evident that such wood must be of a very different 
quality from that iiroduced in its natural state (that is, very inferior). Whatever, there¬ 
fore, tends tc inciease the wood in a greater degree than what is natural to the species, 
w'hen in its natural state, must injure the ipiality of the timber. Pruning tends to increase 
this in a considerable degree, and, therefore, it must be a pernicious practice, in as far as 
it is used in these cases. Pruning is not here considered in regard to eradicating dis¬ 
eases, preventing injuries, or increasing the natural character ami tendency of trees; for 
those purposes it is of great advantage. Mr. Knight has shown, in a very striking 
manner, that timber is produced, or rather, that the alburnum or sapwood is rendered 
ligneous, by the motion of the tree, during the descent of the true (or proper) sap. It 
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is also siitKciontly known to all vjlio have attended to the pliys'ology of vegetables, and 
is greatly conlinned by some experiments laid before the llo^al Society {Phil. l^am. 
180.J, 1804), that the solid texture of the wood greatly depends upon the quantity of sap 
which must necessarily descend, and also on the slowness of its descent. Now, both 
these lequisitcs are materially increased by side branches, which retain a large quantity 
of sap, and by their junction with the stein occasion a contraction, and twisted direction 
of the vessels, which obstructs the progress of the (propery juice. That this is true, in 
fact, is well known to those accustomed to make wine from maple and birch trees ; for 
in this business it is found, that those trees which have f^'cst side branches bleed more 
freely than the others, but during a much shorter s]).'. ■ of time. Tlicse hints, therefore, 
aflbrd additional evidence against pruning, and particularly against pruning lir-trees; 
which, as Mr. Knight justly observes, have larger vessels than tlie others, and, therefore, 
when in an improved soil and climate, side liranclics, for the purposes above mentioned, 
are essentially necessary to them, if solid, resinous, and durable timber be the object in 
view. (A’ic Ilcniy Stcuurt’s Planters Guide) p. 444.) 

:597;}. Sir Henry Steuarl, concurring in these facts and observations, deduces the fol¬ 
lowing practical conclusions respecting the influence of culture: — 

S974. First; that a]| timber trees thrive best, and produce wood of the best qu.'ility, when growing in 
soils .iiid climates most natural to the s|K’cics It should, therelore, be the anxious study of the planter, 
to ascert.iin and become well .icquaintcd with these, and to r.iise ticcs, as riiiich us possible, in such soils 
and climates 

.‘>975. Scconrity; that trees may be said to be in their natural state, when they hare stirung up fortiii. 
tously, and propagated themselves without aid from man, whether it bo in .iboriginal lorests, ancient 
woodlands, commons, or the like. That in such trees, whatever tends to increase the wood, in a greater 
degree than accords with the species when in its natural state, must injure the quality ut the tunber. 

3*)7f>. Thirdly; that whatever tends to increase the growth of trees, tends to expand their vegetable 
fibre. 'I'liat when that takes ]ilacc, or when the annual circles of the wood are soR, and longer than the 
general annual increase ut the tree should warrant, then the timber must be less hard and dense, and 
more li.alilc to sutler trom the action ut the elements. 

3977. Fomthly ; that a rertain slowness of growth is essentially necessary to the closeness of texture 
and durability of .ill timber, but cspeii.illy of the u<ik ; and that, whenever the growth of that wood is 
unduly accelerated bv culture of the soil (such as by trenching and manuring), or by iiiiiluc sii|ieriority 
uf clim.atc, it will be injured in quality In the precise ratio in which Ihusc .igciiis have been employed 

.■>978. Fifthly ; that, as it i> extremely impoitant for the success of trees, to possess a certain degree of 
vigour in tlie'outset, or to be what is tec hiiically c.alled, “ well set olf,” H'e aid of eulture is not in every 
ease to he precluded, by a cuiisiclcr.itioii ot the general rule Th.it il trees be in a soil and climate worse 
than those th.U .ire naluial to them, then culture will be of some .ulvantage ; .as the extra increase of 
wood will he ol .i ipi.ility not inferiui to what, in its iiatur.d state, it would obtain; or, in other words, it 
will correspond with that degree of quality and quantity of timber, which the nature of the species admits 
of being obtamed : but culture in tins < .tse must be applicxi with eatihoiis disci iimii.ttion, and a sound 
judgment. Tb.it, on the other hand, it tices be in a better sod and <liin.itc than arc natural to them, 
and, at the s.niio time, that the nnnu.tl increase of wood be |iromoted by culture (as already said), it will 
lie a decided disadvaiiiage, and dctenor.itc the wood In the same wav, if trees be in their natural state, 
tlie annual increase of timber, obtained by culture, will injure its quality, iii a ilegice corresponding with 
the inercMsed quantity. > 

3979. Suthly; that such appears to be a correct, tliough a condensed view of the operation of those 
general l.iws respecting growih, which govern the whole cegetahle kingdom, and es|>en.illy of their 
c/reets on woody plants, and of the s.sliitary lestr.iints, whirli science dictates to be laid on artificial 
ciillure, of which pruning, .is well as m,inuring, forms a constituent |>art, as has been explained above, 
at so iiiiicli length That it is by a diligent study ot the peculiar h.ibits of trees, and the characters of 
soils, illustratoil and regulated by facts drawn from general experienie, th.it rash or ignorant systems of 
arboriculture are tube best coirerted, .iiid science brought must beneficially to bear on general practice.” 
{1‘lanlcr's Guide, iJd edit p. 478.) 

SuBsKCT. ‘2, Culture of the Soil amonff Trees. 

3980. IFith respect to the eulture of the soil, it is evident, llmt youiijr plaiitatians slioiild 
be kept clear of such weeds as have a tendency to smother the jilants; and thougii this 
is not likely to take jiince on lieatlis and barren sites, yet even tlicsc should be looked 
over once or twice during suniiner, and at least tiiosc weeds removed wliich are con¬ 
spicuously injurious. In groundb which have been prepared previously to planting, 
weeding, hoeing by hand or by the horse hoe, and digging or ploughing (the two latter 
rarely), become necessary according to circumstances. Tlie lioeings arc performed in 
suminer to destroy weeds, and render the soil pervious to the weather; tlio ploughing 
and diggings in winter are for tJic same pin pose, and sometimes to prepare file soil for 
spring eiops. These, both Pontcy and Sang allow, may be occasionally introduced 
among newly planted trees; though it must not be forgotten tliat, relatively to the trees, 
the plants composing such crops are weeds, and some of them, as the potato, weeds of 
the most exhausting kind. Sang uses a iioe of larger size than usual. (Jig. .990. d.) In 
pre|jaring lands for sowing woods, Sang ploughs in manure, sows in rows six feet apart, 
by wliich he is enabled to crop the ground between with low-growing early potatoes, 
turnips, and lettuce; but not witli young trees as a sort of nursery, as tliey pi-ovo more 
scourging crops than esculent vegetehles; nor with grain, as not admitting of culture, 
and being too exhausting for the soil. Marshal, and some other authors, how'ever, 
apjjrove of sowing the tree seeds with a crop of grain, and hoeing up the stubble and 
weeds when the crop is removed. 

3981. Ponley observes, “ that wherever preparing the soil for planting is thought 
necessary, that of cultivating it for some years afterwards will generally be thought the 
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same, slight crops of potatoes with sliort tops, or tumiiHs, may be admitted into such 
piantations with advantage for two or three years, as they create a necessity for annually 
digging or stirring the suriitce, and tend very materially to accelerate the growth of the 
plants. It may be objected, that such crops must impoverish the soil, and no doubt 
such is the fact, so far as common vegetables are concerned: but as to the production of 
wood, its suppoit depends, in a great measure, on a diircrent species of nutriment; and 
hence, I could never observe, that such cropping damaged it materially.” {I'roJU 
Plant, p. 

8982. Osier plantations, foiMJaskets, willows, and hoops, require digging and cleaning 
during the whole course of their existenesj j and so do hedgerows to a certain extent, 
and some ornamental plantations. 

SuBSKCT. .8. Filling up of Blanks or Failures in Plantations. 

8983. The filling up of blanks is one of the first operations that occurs on the culture 
of plantations, next to the general culture of the soil, and the care of the external fences. 
According to Sang, “ a forest plantation, either in the mass form or ordinary mix¬ 
ture, should remain several years after planting, before filling up the vacancies, by the 
death of the hard-wood plants, takes place. Ilaid-wood pla.iJs, in the first yeai', and even 
sometimes in the second year, after planting, die down quite to the surface of the ground, 
and are apparently dead, while their roots, and the wood iinmediateh above them, are 
quite fresh, and capable of producing very vigorous shoots, which they i'reqiiently do 
produce, if allowed to stand in their places. If a tree, such as that above alluded to, be 
taken out the first or second year after planting, and the place filled up with a fresh plant 
of the same kind, what happened to the funner may probably liappen to the latter; and 
so the period of raising a plant on the spot may be protracted to a great length of time; 
or it is possible this object may never be gained. 

.3984. The filling up of the hard-wood kinds in a plantation w'hich has been planted 
after trenching or summer fallow, and which has been kept clean by the hoe, may be done 
with safety at an earlier period than under the foregoing circumstances ; because the 
trees, in tlie present case, have greater encoiirageineiit to grow vigorously after planting, 
and may be more easily ascertained to be entirely dead, than where the natuial heibage 
is allowed to grow among them. 

3985. But the filling up of larches and pines may take place the first spring after the 
plantation has been made; because such of these trees as have died are more easily 
ilistinguishcd. In many cases where a larch or pine loses its top, cither by dying down, 
or the biting of hares or rabbits, the most vigorous lateral branch is elected by nature to 
supply the deficj^ency, which by degrees assumes tlie character of an original top. Pines, 
and larches, tlieiefore, wliich have fresh lateral branches, are not to be displaced, although 
they have lost their tops. Indeed, no tree in the forest, or other plantation, ought to be 
removed until there be no hope of its recovery. 

3980. If the filling up if plantations be left undone till the trees have risen to fifteen or 
twenty feet in height, their roots are spread far abro.ad, and their tops occupy a con¬ 
siderable space. The introduction of two or three plants, from a foot to three feet in 
height, at a jiarticular deficient place, can never, in the above circumstances, be attended 
widi any advantage. Such plants may, indeed, become buslies, and may answer well 
enough in the character of underwood, but they will for ever remain unlit for .any other 
purpose. It is highly improper tlien, to coiiitnencc filling up liard-wood jilantiitions 
before the tiurd year after planting; or to protract it beyond the fifth or the sixth. March 
is the proper season for this operation. { Plant. Kal. 295.) 

SuPsECT. 4. Pruning and Heading down Trees in Plantations. 

,‘5987. Pruning is the most important operation rf tree culture, since on it, in almost 
every case, depends the ultimate value, and in most cases the actual bulk, of tirnher pro¬ 
duced. For pruning, as for most other practical puqtoses, the division of trees into 
resinous or frondosc-branched trees, and into Mon-rcsinous or branchy-headed sorts, is of 
use. The main object in pruning frondose-uraiiched trees is to produce a trunk with 
dealt bark and sound timber ; that in pruning branchy-stemmed trees is principally to 
direct the ligneous matter of the tree into the main stem or trunk, and also to produce a 
clean stem and sound timber, as in the other case. The branches of frondosc trees, tinless 
iit extraordinary cases, never acquire a timber size, but rot olf from the bottom upward.s, 
as the tree advances in lieight and age; and, tlierefore, wliethcr pruned or not, the 
quantity of timber in the fomt of trunk is the same. The branches of the other division 
of trees, however, when left to sprcatl out on every side, often acquire a timbcr-Iike 
size ■ and as the ligneous matter they contain is in general far from being so valuable 
8S when produced in the form of a straight stem, tlic loss by not pruning off their side 
branches or preventing them from acquiring a timber-like size is evident. On the other 
hand, when they arc bioken oil by accident, or rot off by being crowded together, the 
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timber of the trunk, tliougli in tlntse cases increased in quantity, is rendered knotty and 
rotten in quality. 

3988. Pruning frondose or resinous trees is one of the greatest errors in the modem 
system of forest management. The branches of the different species of pines, and of the 
cedar of I.cbanon, never attain a timber size, if growing in a moderately thick plant¬ 
ation ; those of the fir tribe never under any circumstances. Provided pines and cedars, 
therefore, are planted moderately tliick, no loss in point of timber can ever be sustained 
by omitting altogether to prune them ; and in this respept the fir tribe, whether thick 
or thin on the ground, may be left to themselves. The important question is, how does 
the rotting off of the branches affect the timber in the trunk of the tree ? Certainly no 
pine or fir timber can be sounder or better than that which is brought from the native 
forests of the north of Europe, and from America, wliere no pruning is ever given. The 
rotting off' of the frondose branches, thiroforc, cannot be injurious in these countries. 
The next question is, can it bo proved to be injurious in this country ? We are not aware 
that it has, and do not believe that it can. The rotting off of the branch of a resinous 
tree is a very different process from the rotting off of a branch of a ramose-headed tree. 
This fact may be verified l)y observing what takes place in pine or fir woods, and by 
inspecting the interior of foreign pine or fir, cut up into planks. In the rotting off of 
side branches of deciduous trees, we find, that the xirincipal part where dersy operates, 
at least in all the soft woods, and even in the oak when it is young, is the heart; but 
in the rotting off of the side branches of resinous trees, we shall find them decaying 
chiefly on the outsi<le, and wearing down tlie stump of the fallen branch in the fomi of 
a cone. On examining the sections of sound foreign deal, we shall find that the knots 
of the side branches always tenninate in cones when the section is made vertically. This 
is a fact well known to every carpenter; and it is also known to a great many, that 
British pine and fir timber that has been pruned, h,as invariably a rotten space at every 
knot. The same thing is observable to a ceitain extent in the natural decay of tlic side 
branches of all trees. When the decay is natural, it commences at the circumference, 
and wears down the stump, till it ends in a small hard cone, which is buried in the 
increasing circumference of the tree, and is never found injurious to the timber : when 
the decay is artificial, or in consequence of excessive pruning, that is, suddenly exposing 
a large section to the action of the atmosphere, the bark piotects the circumference, and 
the"decay goes on in the centre, so ns to end in forming an inverted cone of rotten 
matter, which serves as a funnel to conduct moisture to the trunk, and thereby render it 
rotten also. The conclusion which we draw from tlicse facts is, that tlic pine and fir 
tribe should scarcely be pruned at all, and that no branches of ramose trees should be 
cut off close to the stem of a larger size than what may be healed over in prie or at most 
two seasons. We agree with Cruickshnnk, therefore, when he says, “ It would appear 
that the pruning of firs [the pine and fir tribe], supposing it harmless, can yet be pro¬ 
ductive of no positive good,” 

3989. Ctutckshattk, Pontvy, and San/;, agree t)iat the great object of pruning is to |iroti’ct the leader or 
main stem or shnot Crum the rivalship of tlic side brandies, in order that as much of the nourishment 
drawn from the soil in.iy be eniploycd in the formation of straight timber, and as little m the formation 
of branches and sjiray, as is consistent witli the economy of vegetation. Without tlie agency of the 
loaves, the moistui e absorbed from the soil could no more nourish .t plant than the foml taken into the 
stomach would nourish an animal without the process of digestion. 'J'be branches bearing the leaves arc 
therefore just .as necessary to the wclf.irc of the tree as the roots By taking away too many of the 
liranehes, only a small isartof the fluid imbibed will lie elaborated; by leaving the branehes too thick 
and crowded, tlie leaves may be less iicrrect, and less tit lor perfonning their ulflec, than they otherwise 
would be Exposure of a [sart of tiie branehes to the light ami air m.ay therefore be a suflicient reason 
for thinning them, mdopendeiitiy of ineroasing the trunk. “ How,” asks ('ruickshank, “ are we to 
know the exact number ol branehes that may be removed with safety in any given circumstances If Never, 
it is answered, displace any which li.ivc not already got, or seem in immediate danger of getting, the 
upper hand of the leader. These will be known by their equalling or approaching the leader in size : or, 
to speak less ambiguously, by their being of the same, or nearly of the same, girth at the place where 
they spring from the stem, as the f/em itic/f is at Men- Irngth from its tup ” In jiroeceding according to 
this plan, the pruner is not to regard, in tlie smallest degree, the part of the stem on which a shoot is 
■itiiatcil. If it IS too large, it must be displaced, should it be in the bigbest part of the tree; if it is not 
too large, it must remain, though it be close to the ground. 

“ But how will this method, the reader may be ready to ask, overproduce a clean stem ? By repeating 
the pruning, it is iinswcrcd, as olU-n as the growth of the branches may make the operation necessary. 
Suppose, the first time a tree undergoes the process, that the hranches removed arc a considerable distance 
from the ground, and th.at there .ire several smaller ones left growing farther down the stem: these last 
will gradually increase in size, till they, ton, must bo lopped off, and thus the stem will be in the end as 
pffbctiially cleared, though more gradually, and consistently witli the licalth of the tree, as by the absurd 
metliod rcpresenteii above. 

“If any branrlics that were left at a former jiruning low on the stem, apticar at the next repetition of 
the process not to have increased in size, we may .safely conclude that they nave had no influence on the 
tree cither good or bad ; and as it would be in vain to leave them with the hope that they will any longer 
assist in the elaboration of the sap, they should be removed, as unsightly objects which it is no longer 
useful to preserve." {Practical r/anter, p.1dS.) 

3990. BiUington considers tiic leaves and branehes of trees as of the greatest importance: he thinks 
every timlier tree uught to have the trunk clothed with branches throughout; but these branches he 
would shorten in such a way that they should never engross any material ]>art ot the timlior of the trea 
To accomplish this, it is necessary to commence pruning when the trees are young,liy which means the 
great bulk of the timber produced will be deposited in the main stem or trunk. This is what he calif 
preventive pruning. {Gard. Mag. vol. vi.) A similar system had been recommended by Mr. Blaikic of 
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llolkliam, under Ihe name of foreshortening, and is advocated {>y Sir Henry Steuart, under that of ter- 
miiutf pruning. 

3991. Most erroneous opinions on the subject of pruning resinous trees have been pro¬ 
pagated by Saluioii, the experienced manager of the late Duke of Redford, Pontey, foretit- 
pruner to the same duke, and others of less note. Sang, on the other hand, argues against 
excessive priming of the resinous tribe of trees as injurious to the health of the tree and the 
soundness of its timber. Elies, also, a gardener of scientific acquirements, and extensive 
experience in England, his native country, ami in Scotland and Ireland, would never 
prune the pine and fir tribe at all, unless when very young, and when tJie side shoots 
could be pinched off with the finger and the thiimh. At a more advanced age, if com¬ 
pelled liy circumst.inces to prune, he would only sliorten" the extremities of the fronds. 
Of two trees, pines, firs, cedars, or larches, the one pruned and tlie oUier unpruned, 
there will be found, he says, most timber in the trunk of the unpriined one, while the 
branches are so much in addition to the value of the tree. lie excepts, of course, those 
cases in which frondose branches take a ramose character, in consequence of tlie tree 
standing alone, as is frequently the case with the cedar of Lebanon, and sometimes with 
the Scotcli pine. 

.399^. Our orvn opinion with respect to pruning the rcsnioiis trees is in accord with 
that of Elies and Onickshnnk ; and as to Imrd and soft woodeil leaf trees, we think 




Cruickshank’s practice and rule unexce)}tionable. We would prune l' -' last description 
of trees much less than is geneially done, and leave the ]»ine and fir tube in a great 
measure to nature, taking care, however, to thin betimes and occasionally fioni infancy 
till the maturity of the trees. We have no doubt of this, that when the larch and Scotch 
pine trees planted in the end of the last century, and severely pruned for the first twenty 
or twenty-live years of the present, shall come to he cut ilown and sawn up, their tinihcr 
will be found full of faults, and of very little value, coinjiared with timber of the same 
sorts from natiiml and unpruned w-oods, foreign and iloinostic. 

3993. With respect to the vninncr of priiiitng, S.mg obseives, “ Where straight thnher 
is the object, both classes in their infancy .sliould be foatlieivd from tlie bottom iqjwards, 

keeping tlie tojis light and spiral, something 
^ 594 -O-'* resembling a young larch (/(". 594. n). The 

propoition of their tops sliould be gradually 
f diniiiiished, year by year, till about tlieir 
^ / tweiilieth year, vvlicii tliey sliould occupy 

V '' ^bout a third pait of the height of the plant; 

' -'v il be thirty feet high, the top 

1 » '^1 should be ten feet (b). In all cases in jirun- 

^ big off the brandies, the utmost care must be 

'v ” k taken not to leave any stumps sticking out, 

[ r hut cut them into the quick. It is only by 

O/" W h this means that clean timber can be procured 

f for the joiner; or slightly stemmed trees to 

\ I! please tlie eye. It is a very general jiractice 

^ L ^ :r- to leave snags or stumps (c) ; before the bole 

can be enlarged sulficieiitly to cover these, 
—-rrr many years must el.qise; the stumps in the 

w* ^ mean time become rotten ; and tlie coiise- 

quciicc is, timber wliidi, w’lion saw'ii up (d), 

- - 3994. The general seasons of pruning are 

winter and spring, and for the gean or wild clierry midsummer, as it is found to 
gum very mucli at any other season. Pontey says, “ As to the proper seasons of 
pruning, there is only one dilliculty; and that is, discovering the wrong one, or the 
particular time that trees will bleed. Only two trees have been found which bleed 
uniformly at certain seasons, namely, the . "camore and fir, which bleed as soon as 
the sap begins to move.” Tlicre is, however, one season for pruning unquestionably 
lireferable to all others, as far as the wclf.ire of the tree, and the soundness of its 
future timber, is concerned. It is well known to physiologists and obst'rving gardeners, 
tliat w'hen the sap is returning, wounds heal with the greatest rapidity. Hence, in 
all plants which arc difficult to strike from cuttings, the gardener makes choice of the 
point of a shoot in that particular stage of matiiratiun when the sap is returning; that 
is, when the base of the shoot is bcgiiniing to assume a ligneous character. This, in 
Jiardy trees, is uniformly a week or a fortnight after midsummer, and it will be found 
that the wounds made by cutting off blanches at that season, or any time within three 
weeks after midsummer, will, in the course of four or five weeks, be partly covered .witli 
a callosity proceeding from tlie lips of the wound. Wounds made by cutting branches 
ufiT^ same trees, five weeks after midsummer, will remain without the slightest indi- 
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vatiou of healing at the edges till ihe following spring; and if the tree is delicate, or the 
winter severe, they will then be in a worse condition than if they had not been pruned 
at all; the lips of tlie wounds will have begun to decay. The only seeming contradiction 
to this genera] law in trees is where what are called second growths are produced, as in 
the otik and some other trees, and in such cases there is of course a second returning 
sap, for the same reason that there was at first. (Card. Mag. vol. vi. p. 94.) 

.S995. In spring pruning, tlesist when bleeding takes place. Asa general rule, Poiitey thinks “ summer 
preterabic to winter pruning; because, in proportion as wounds are made early they heal so much more 
111 the same season ’’ {Forest Pruner, itdG ) Sang susp'Mids pronnig from the end of February to the 
middle of July, but carries it on during every other month of tli. year; pruning the wild cherry, or any 
other tree very apt to gum, only in July and August. {Plant. Kat. SiXi,) 

3996. /r tth respect to the implenienis to be used, Sang observes, “ In every case where 
the knife is capable of lopping olf the branch in question, namely, in the pruning of 
infant plants, it is tlie only instrument necessary. All other branches sliould be taken olf 
by the saw. A hatchet, or a chisel, should never be used. Every wound on the stem or 
bole should he quite into the quick, that is, to the level and depth of the bark; nor 
should the least protuberance be left. The branch to he lopped off hy the saw should, 
in all cases, be notched or slightly cut on the under side, in order to prevent the bark 
from being torn in the fall; and when the branch has been removed, the edges of the 
wound, if anywise raggtsl, shquld he pared smootli with the knife. If the tree be vigorous, 
nature will soon covei tlie woiiiid with the hark, without the addition of any pKister to 
exclude the air. In the shortening of a strong branch, tlie position of which is pretty 
iipiight, it sliould be observed to draw the saw obliquely across it, in such a manner as 
that the face of the wound shall be incajiable of retaining moisture; and afterwards to 
smooth the edges of the hark with a knife.” (Plant. Kal. I<S1.) In every case where 
the branches are too large for the knife, J’oiiicy prefers the saw, as the best and most 
expeditions instinnient; and one, the use of which is more easily acquired by a labourer 
than that of either the bill or axe. In “ large work” he uses the common carpenter’s 
saw; for smaller branches, one with somewhat finer teeth, with the plate of steel, about 
twenty inches long. 

3y07 The pruning of all ttecUhious trees should he begun at the top, or at least those branches which 
are tulH- reiiiovcil thence shuiiUI never be lost sight of “ ll.iviiig lixeil upon what may be deemed tlie 
best shoot lor a leader, or th.it by whieh the stem is most evidently to be elongated and eiilargeil, every 
other braiieli on the pl.nit should be rendered subservient to it, cither by removing them instantly, or by 
abortening them ^Vhcre a plant has brain lied into two or more nv.il .stems, and there are no other very 
strong br.inehes upon it, nothing more is re<)iiiied than simply to lop oil' the weakest clean by the bole, 
leaving only the strongest and most promising shoot If three or four shoots or branches be eonteiiding 
lor the aseoiideni y, they sliould, ill like maimer, be luii|ied off, leaving only the most promising If any 
of the branches which h.ivebceii lell t.iitlier down on the bole of the idanf at former pruiipigshave become 
very strong, or have extended tlieir extremities far, they should cillier be taken i lean olf by the bole, or 
be shortened at a proper distance from it, observing always to slioiten at a lateral twignl considerable 
length. It IS of importance that the tree be etjii.illy poised; and, tberetoic, if it have stronger branelies 
on the one side tli.iii on the other, they .should either be removed or lie shortened Thus, a properly 
tr.imod tree, under twenty feet in height, should .ippcar light .md spiral, fiom witliin a yard or two of 
the grmiiKl to the iiiiper extremity, its stem being turnished with a moderate imnibcr of twigs and 
siu.dl branelies, in order to det.nii the sap, and eirmilate it more r(|U.illy through the plant 
ftldS The sitbs( i/iieiif }ti linings of lues of t/iis .sixe, st.indiiig in a close plantaliuii, will require much 
less altciilioii; all tli.it is wanted will consist in keeping their leading shoots single From the want of 
air, tlieir lateral biaiiehes will not be allowed to extend, but will rem.iiii as twigs iqxm the stem These, 
however, tiispieiitly become dead braiiches ; and it sueli were .dlowed to reniaiii at all on the trees,.they 
would infallihly pioduee hleiiiishes i ali ul.iled greatly to dnnim.li the value of the timlier: hence the im¬ 
propriety ot ulioH ing any br.mrli to die on the bole ol it tree; indeed, all branelies should be removed 
when they arc .dive, such a method, to our knowledge, being the only sure one to make good timber. 
From these eircuiiislaiiccs, an aiinu.d pruning, or at least an annual cxainiiiation, of all lorcsts is neces¬ 
sary. {Plant Kat ) 

StliW. Ihiultng denvH surli non-rcsinous trees as stole, we have already stated to be an important oper¬ 
ation Alter the trees have lieei. three or lour years planted. Sang directs, th.it “ such as have not begun 
to grow Ireely should be be.aded down to witliiii three or tour inelies ot the ground The rut must be 
made witli Ihe priining-knife in a .sloping direction, with nno effort Great rare should be taken not to 
bend over the tree in the act of cutting. Ity so liendiiig, the root may be split, a thing which too oilen 
liappens 'J'ho operation sliould tie performed in Man li, and not at an earlier period of the season, because 
the wounded part might receive mucli injury from the severe weather in Janu.iry and February, and 
the expwted shout he lliereby prevented iroin rising so strong ami vigorous,” (Plant. Kal 21i7.) liulTon, 
ill a Meinortnl on the Ciiltuie qf Itooils, presented to the French government in 1742, says lichtLS repeated 
this experiment so otteii, that lie considers it as the most usetul jiractice he knows in the culture of 
wooits. 

4<XX). For the put pose qfpiodiieing bends for shtp-tnnher, v.irious modes of pruning have been proposed, 

,18 such bends anvay-s lefili the highest price. According to Pontcy, “ little is hazarded by saying, that if 
plenty ot long, clean, straight, Iree.gruwn trees could be gut, steaming,.aiid a screw ajiparatus would 
foim bends.” 

4<XJ1. Monteith, a timber v.iliiator of great experience, and in extensive practice, says, the value of the 
oak, the broad-leaved elm, and Spanish chestnut, depends a good deal o^ tticir being crooked, as they arc 
all used in shipbuilding, lie says be has sein trees succcsstullr trained into crooked shapes of great 
value, ill the lollowing manner : —” It you liai c an oak, elm, or tliesiinit, that has two stems, as it were, 
striving for the BU|ieriori(y, lop or prime olf the straightest stem ; and If a tree that is not likely to be of 
such value lie sbuiitiiig on that side to wind', the stem left seems to mdliitvto a horizontal position, take 
away the tree, and thus give the other every chance of growing lionzyiitally. At this lime it will be 
nivcssary to take away a tew of the perpendicular shoots olf the hori/onml branch;,and, indeed, if these 
branches, which Is sometimes the case in such trees, seem to contend, take away most of them ; but If 
they do not, it is lielter at tins time not to prune over much, except the crooked shoots on the horizontal 
branch, till they arrive at the height of fifteen or even twenty Icct. liy this time it will be easily seen 
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what kind of tree it is likely to form; and. If it inclines to groy crooked, lighten a little the top of the 
tree, by taking oif a few of the crooked branches on the straightcr side, allowing all the branches to 
reniain on the side to which the tree Inclines to crook, to give it more weight, and to draw most of the 
juice or sap that way, and it will naturally incline more to tlic crook; at the same time clearing away any 
other tree on the crooked side, that may bo apt, with the wind, to whip the side of the tree to which it 
inclines to crook. Also taking away such trees of less value as may prevent it from spreading out to the 
one side more than to the other.” He adds, “ 1 have myself tried the experiment with several oak trees 
at about twelve feet high, that were a little inclined to crook, and that had also a main branch inclined to 
a horizontal position. In the course of less than twenty years, I had the pleasure of seeing some of these 
very trees grow so very crooked that tlie branch would work in with the miuii stem or liody of the tree, 
to a complete knee or square, which is the most valuable of all trees ; and, as ton trees ofcriHikcd oak arc 
required for one straight one, it is of the most essential consequence to have crooked oak trees j and, besides, 
an oak tree, properly crooked, that will answer for a large knee (say the main branch, to be ht to work 
III with the body or trunk of the tree without much waste ol woixl), is iie.irly double in value to the same 
number of feet ol a straight tree; and, indeed, knees of oak arc extremely scarce, and dilhcult to be got.” 

4001!. Pnntry “ knows of no way by which bends of tolerable scantlings (knees excepted) can be pro. 
duced with certainty and little trouble, but from a side branrli kept in a bent ixisitlon by the branches ol 
another tr.ee or trees overhanging its stem.” iFurcsC Pi uiui , 174.) 

4003. Coppice tfood.i, in so far as grown from poles or ^ark, require pruning on the 
same principle as timher trees, in order to modify the ligneous matter into stem, and 
produce clean hark. In as far as they are grown for fence wood, fuel, or besom spray, 
no pruning is required. 

4004. Osier holts require the laterals to be pinched ofi' the slioots intended for hoops ; 
those of the ba.sket-maker seldom produce any. The stools, also, leqiiire to be kept free 
from dead wood, and stinted knotted protuberances. * 

4005. Hedges require side pruning, or switching, from their first planting, so as gra¬ 
dually to mould them into “ the wedge shape, tapering from bottom to top on both sides 
equally, till they meet in a point at the top. Two feet at bottom is a sufficient brcadtli 
for a five feet hedge ; a greater or less height should have the bottom wider or narrower, 
accordingly. In dressing young hedges, either of the dceiduou.s or evergreen kinds, 
the sides only should be cut till the hedge arrives at the jiroposed lieight, unless it he 
necessary, for the sake of shelter, to cut their tops o%ct, in order to make the hedges 
thicker of branches. Such cutting of the upright shoots, liowever, is not of any great 
u.se in this respect; because every hawthorn hedge sends out a number of side shoots, 
which,‘if encouraged, by keeping the top wedge-shaped as above, will make it abun¬ 
dantly thick.” (Sang, 447.) Jn pruning hedges, some use shears; but the hedge- 
bill is the most pnqier instrument, producing a smooth unfractiircd section, not so apt 
to throw out a luunber of .small useless shoots which generally follow the crushing cut 
of the sheers. 

4(X)G. Hedge-row trees require to be pruned to a tall, clean, erect stem, a.s at once 
producing more limber, and doing least injury lo the ground under their drip and 
shade. 

4007. Trees in strips for shelter, or screens for concealment, ought to be furnished with 
branches, from the bottom upwards; unless undergrowth supply this deficiency. Whi-rc 
this is not the case, care should be bad that tlic trees be pruned into conical sliapes, so 
as that the lower branches may be as little as possible excluded from the influence of 
the weather by the upper ones. 

4008. Trees for shade, where shelter from winds is not wanting, should be pruned lo 
ample spreading heads with naked stems; the stem should be of such a height that the 
sun's rays, at midday, in midsummer, may not fall within some yards of the base of llic 
trunk; thus leaving under the trees, as well as on their shady side, a space for the repo.se 
of men or caUle. 


SujJSECT. 5. Thinning young Plantations- 

4009. The pi-operly thinning out if plantations, Sang observes, “ is a matter of the 
first importance in their culture. However much attention be paid to the article of 
pruning, if tlie plaiitation be left too thick, it will be inevitably ruined. A circulation 
of air, neither too great nor too small, is essential to the welfare of the whole. This 
should not be wanting at any period of thegr 'wth of the plantation ; but in cases where 
it lias been prevented by neglect, it sliould not be admitted all at once, or suddenly. 
Opening a plantation too much at once, is a sure way to destroy its health and vigour. 
In thinning, the consideration which should, in all cases predominate, is to cut for the 
good of the timber left, disregarding the value of the thinnings. For, if we have it in 
our choice to leave a good, and take away a bad plant or kind, and if it be necessary 
that one of the two should fall, the only question should be, by leaving which of them 
shall wc do most justice to the laudable intention ofrai.sing excellent and full-sized timber 
•for the benefit of ourselvps and of posterity ? The worst tree should never lie left, but 
with the view of filling up an accidental vacancy." 

4010. Salmon, from observations on the most orderly and thriving plantations at Woburn, deduces tlie 
Miowing rule for thinning: —“ Keep the distanre of the trees fi-om each other equal to one-fiflth of their 
hhl|^t. In the application of this rule for thinning, it is evident that each individual tree ran never lie 
comply; lor the original distanre (cvciv^l idantcd in the most regular order) will allow only of 
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certain modiflcation*, by taking out evgry other tree, and bo on; but even if the obtaining of such 
equal distance were practicable, experience would show that another way hhould be preferred, of which 
the eye must be the judge, by taking out such trees as are least thriving, stond nearc-st another good 
tree, &c &c.; at the same time keeping in view the rule preseubed. By measuring a chain square, or 
any quantity of land, and counting the trees thereon; then trying the height of two or three trees in that 
quarter, and taking one flllli of such for the distance, it would be readily seen how many trees should 
be contained in the piece measured: or the practice may more simply be regulated by taking the distance 
of eight or ten trees added together, the average of which should be equal to a filth of the height of the 
trees.” [Smith’s Mechanics, vol iL pi 358.) 

'4011. In thinning mixed plantations, the removing of the nurses is the first object 
which generally claims attention. This, however, shouM be cautiously performed ; other¬ 
wise the intention of nursing might, alter all, be thwarted. If the situation be much 
exposed, it will be prudent to retain mure nurses, although the plantation itself be rather 
crowded, than where the situation is sheltereiL In no cases, however, .should the nurses 
be suflfered to overtop or whip the plants intended for a timber crop,; and for this reason, 
in bleak situations, and when perhaps particular nurse plants can liardly be spared, 
it may be sometimes necessary to prune off tlie branches from one side entirely. At 
subsequent thinnings, such pruned or disfigured plants are first to be removed; and then 
those which, from tlieir situation, may best be dispensed witii. 

4012. At what period of the age of the plantation the nurses are to be removed, cannot easily be deter¬ 
mined ; .iiid, indeed, if the niirhcs chicny consist of larches, it may with propriety be said, that they 
shouUl never be totally removed, wliilu any of the other kinds remain For, besides that this plant is 
admirably ealrulated to compo.se part oi a beautiful mixture, it is excelled by few kinds, perhaps by 
nunc, ns a timber tree But when the nurses consist ot inferior kinds, such as the mountain a.sh or Scots 
pine, they should generally be all moved by the time the ]iUnt:ition arrives at the height of fifteen or 
twenty feet, in order that the timlier trees may not, by their means, be drawn up too weak and slender. 

401.} ISefoie this time tt may probably be necessary to thin out a part tjf the other linds. The least 
valintble, and the le.ist thriving plants, .should first be condemned, provided their removal occasion no 
blank or chasm ; but where tins would happen, they should be allowed to stand till the next or other 
subsequent revision. 

4014 At what distance of time tins revision should take place cannot easily be determined; as the mat¬ 
ter must very much depend on the circumstances of soil, shelter, and the state of health the plants may 
lie in. In general the third season alter will be soon enough ; .md if the phintation be from thirty to 
forty years old, .md m a thriving state, it will reriuire to be revised ag.iin, in most cases within seven 
years But one invariable rule ought to prevail in all cases, and in all situations, to allow no plant to 
overtop or whip another, llespect should he had to the distance of the tops, not to the distance of the 
roots, ot the trees ; lor some kinds require more hc.ul room than others, and all trees do not rise per¬ 
pendicular to their roots, even on the most level or sheltered ground. 

4015. It'ifh re\pert to the Jinal distance to which trees, ttmidiiig in a mixerl plantation, should be 
thinned. It is h.irdly jiossible to prescribe fixed rules, cireumstaiices of be<tltb, vigour, the spreading 
nature ot the tree, and the like, must determine Whether the trees arc to he sullbred to stand till 
lull grown, which of the kinds the soil seems best fitted for, whether the ground he flat or elevated ; 
and whether the situ.itioii is exposed or sheltered, are all circumstances which must influence the 
deteriniiiation ot the ultimate distance at which the trees are to stand. It may, however, be said, in 
general, that if trees be allowetl a certain distance, ot Irom twenty-five to thirty Icet, according to their 
kinds and inanncr of growth, they will have room to become larger timber. 

4016 Pontey shows, th.it forty feet distances are necessary (or only about twenty-seven to the acre) to 
the unassisted growth of large oak trees.owing to the flat, spre.idiiig, and close form or their heads; but 
that the properly trained, open, high, and conical heads of such trees will admit of their standing at 
twenty-five feet distancc.s, or about seventy trees on the acre, and of the most profitable kind. What 
an inducement to pruning and management I [Farcy's Derbyshire, voL i. p 289.) 

4017. riantalions of Scots pine, if tlie plants have been pul in at three, or three and 
a half, feet apart, will require little care until the trees be ten or twelve feet high. It is 
necessary to keep such plantations thick in the early jiart of their growth, in order that the 
trees may tower tlie I'aster, and push few'cr and weaker side branches. Indeed, a pine and 
a soft wood plantation sliuuld be kept thicker at any period of its growth, than plantations 
consisting of hard wood and nurses already mentioned; and it may sometimes be proper to 
prune up certain nurse plants, as hinted at above (4011.), for nurses in a mixed ]>liintation. 
Tliose pruned-up trees arc of course to he reckoned temporary plants, and are afterwards 
to he tlie first thinned out; next to these, all plants which have lost tlicir leaders by acci¬ 
dent, should be condemned; because such will never regain tlicin so far as afterwards to 
become stately timber; provided that tlie removal of these mutilated trees cause no ma¬ 
terial blank in the plantation. Care should he taken to prevent whipping; nor should 
the plantation be thinned too much at one time, lest havock be made by prevailing 
winds ; an evil which many, through inadvettcncy, have thus incurred. This precaution 
seems die more necessary, inasmuch as Scots pines, intended for useful large timber, are 
presumed never to be planted except in exposed situations and thin soils. At forty 
years of age, a good medium distance for the trees may be about fifteen feet every way. 

It may be worthy of remark, that after a certain period, perhaps by the time that the 
plantation arrives at the age of fifty or sixty years, it will he proper to thin more 
freely, in order to liarden die timber; and that then this may done with less ri^ of 
danger, from the strength the trees will have acquired, than at an earlier period ; but still 
it should be done gradually. 

4018. Plantations of spruce and silver frs, intended for large useful timber, should 
be kept much in the manner above stated, both in their infancy and middle age. As 
already remarked, planting and keeping them as thick as is consistent with their health 
are die best means of producing tall, straight, clean stems, and valuable timber. When 
planted for screens or for ornament, they require a difierent treatment. “ To larch 
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plantations, the above observations will also apply, .and indeed they are applicable to 
plantations of all kinds of resinous trees. 

4019. The exposed Hiar^n of all young phniations should be kept tliicker than the in¬ 
terior. The extent to which this rule should be carried must be regulated according to 
the degree of exposure of the situation, the age of the plants, the tenderness of tlie kinds, 
and other circumstances.” 

4020. The jyroper season for thinning is autumn, or very early in the spring, where 
the trees arc to he taken up by tlie root and rei>lanted elsewhere; winter for thinning 
for timber and fuel: but such trees as are valuable for their barks should be left un¬ 
touched till the sap rises in April or May. 

4021. Copse-woods require tliinning when young, like other plantations, and when once 
established the stools require to be gone over the second year after cutting, and all 
superfluous suckers and shoots removed. This operation should be repeated annually, 
or every two or three years, in connection with pruning, till within three or four years 
of the general fall of the crop. 

Sect, VI. Improvement of Neglected Plantaltons. 

4022. Neglected and mismanaged plantaiions will include the greater number in Rri- 
tain. The artiiicial strips and masses have generally never been tliinned or pruned; 
and the natural woods, or coi)se-noods, have for the most part been in.p”operly thinned 
or cut over. It is often a difficult matter to know what to make of such cases, and 
always a work of considerable time, “ Trees,” Sang observes, “ however hardy their 
natures may be, which have been reared in a thick plantation, and consequently have 
been very much sheltered, have their natures so far changed, that, if they he suddenly 
exposed to a circulation of air, which, under different circumstances, would have been 
salubrious and useful to them, they will become sickly and die. Hence the necessity 
of admitting the air to circulate freely among trees in a thick plantation, only gradually, 
and w'ith great caution." This precaution is ])aiticu1arly necessary in thinning plant¬ 
ations of Scotch pioe. Trees which have been screened by each other for forty or 
fifty years, c-annot bear the loss of their near neighbours. 

4023. A plantation whl h has become close and crowded, having been neglected from 
the time of planting till perhaps its twentieth je.ir, should only have some of the 
smallest and most unsightly plants removed; one, perhaps in every six or eight, in the 
first season ; in the following season, .alike number may be removed; and in two or three 
years afterwards, it should be gone over ag,aiu; and so on till it be sufficiently tliinned. 
It will be proper to commence the thinning at the interior of the plantiitions, leaving 
the skirts thicker till the last; indeed, the thinning of the skirts of such a plantation 
should be protracted to a great length of time. With thinning, pruning to a certain 
extent should also be carried on. “ If the plantation,” Sang observes, “consists of pines 
and firs, all the rotten stumps, decayed branches, and the like, must be cut off close by 
the bole. It will be needful, however, to be cautious not to inflict too many wounds 
upon the tree in one season; the removing of these, therefore, should be the work of 
two or dircc years, rather than endanger the health of the plantation. After the removal 
of these from the boles of the firs and larches, proceed ev cry two or three years, but with 
a sparing hand, to displace one or perhaps two tiers of the lowermost live briinchcs, as 
circumstances may direct, being careful to cut close by the trunk, as above noticed. In 
a plantation of hard wood, under the above circumstances, the trees left for tlie ultimate 
crop are not to be pruned so much at first as might otherwise be required; only one or 
two of their competing branches are to be taken away, and even these with caution. If 
it be judged too much for the first operation to remove them entirely, they may be 
shortened, to prevent the progress of the competition ; and the remaining parts may be 
removed in the following season; at which time, as before observed, they must be cut 
close by the bole. {Plant. Kal. 4C7.) W'^e cannot agree to that part of these directions 
which respects the removal of “ perhaps two tiers of the lowermost live branches ;" but, 
paying great deference to the opinion of Air. Sang, we have judged it right, in a work 
of this nature, to lay it before our readers, and allow them to judge for themselves. 

40S4. The operation of thinning and pruning, thickening or JUling up, or renewing mrtiuns that 
cannot be profitably recovered, should thus go on, year after year, as appearances may direct, on the 

f ienerd principles of tree culture; and for this purpose, tlic attentive observation and reflection of a 
udicious manager will he worth more than directioim which must be alvcn with so much latitude. 

4025. Pontruhas toliced various errors in Kennedy’* Treatise on Planting, and even in S.ane’s Katen- 
star, on the simple subject of distances, which have originated in their giving directions for anticipated 
cases which had never come within their experience. “ Most people,” he says, “ take it for granted, 
that if trees stand three feet apart, they have only to take cut the half to make the distances six feet, 
though, to do that, th^ must take down three times as many as they leave. By the same rule, most 
peo^ would suppose that twelve feet distance was only the double of six; but the ^uare of the latter 

Is only ^irty-ux, while that of the former is one humfred and forty.four, or four times the latter; so 

that, to bring six feet distancewto twelve, three trees must be removed for every one left ” (Profitable 
PbsiUer, 856 j and Forest Primer, 21.) 
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4026. Copse-woods are sometimes improved by turning them into woods, which requires 

notliing more than a judicious selection and reservation of 
V, \H strongest of those shoots which proceed from the stools, 

and which spring more immediately from the collar. But a 
greater improvement of copse-woods consists in cutting over 
\ overgrown and protuberant stools by the surface of the 

i (.A?" 595. a, b, c, d), which has been found l)y Mon- 

”teith completely to regenerate tliem. The operation is 
■ performed with a saw, in a slanting direction, and tlic 

f. young shoots, being pruperly tliinned and pruned, soon 

_ establish tlicmsclves securely on the circumference of large 

--'i. and perh.aps rotten-hearted roots. {Forester s Guide, 60.) 

4027. ' Neglected hedge-row Umber may be improved by pruning according to its age. 
Blaikie recommends what he ciills foreshortening, or cutting-in, as the best method 

, , y both for young and old hedge-row 

timber. “ This operation is per- 
forinedbyshorteningtheoverlux- 
uriant side-branches 596. o), 

® stump, 

iisinsnag-prunrng;onthecon- 
—extremity only of the 
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iu J 1 '/ " 


branch should be cut olT, and tlie 
amputation eflected immediately 
above where an auxiliary side- 
shoot springs from the branch on 
which the operation is to be per¬ 
formed (5); this may be at the 
distance of two, four, or any otlier 
number of feet fiom the stem of 


the tree; .md suppose the auxiliary branch which is left (when the top of the branch is 
cut off) is also over-luxuriant, or looks unsightly, it should .also be shortened at its 
sub-auxiliary branch, in the same manner as before described. The branches of trees, 
pruned in this manner, arc always kept within due bounds; they do not extend over 
the adjoining land, to the injury of the occupier, at least not until the stem of the tree 
rises'to a height (out of the reach of pruning), when the top branches can do compara¬ 
tively little injury to the land. By adopting this system of pruning, the bad effects of 
close pruning on old trees, and snag-prur)ing on young ones, will be avoided, tlie country 
will be ornamented, and the coiiMniiuity at large, as well as individuals, 6enefited.” 


Sect. VII. Treatment of Injured and Diseased Trees. 


4028. JCitli respect to ivounds, bruises, casualties, and defects of trees, such small wounds 
as are required to be made by judicious pruning, easily he.al up of themselves; large 
wounds, by amputation of branches above six inches in diameter, should, if i>ossible, 
never be made. Even wounds of six inches diameter or under will heal more quickly 
by the application of any material that excludes the air and preserves the wood from 
corruption ; and we agree with Sang in recommending co.al-tar, or the liquor produced 
from coals in mamihicturing g.os. It is, however, less fa^ ourable to the progress of the 
bark over the wound than a coiiting of clay or cow-dung covered with moss to keep it 
moist. Pontey recommends putty and two coats of paint over it. In case the wood, 
at a bruised or amputated place, has by neglect become already corrupted, tlie rotten or 
dead wood is to be pared out quite into the quick, and die wound is then to lie dressed 
with tar or clay, covered with a piece of mat, sacking, or moss. A wound, hollowed out 
as above, may at first appear an unsightly blemish; but, in subsequent years, nature 
will lay the coats of wood under tlic new-formed bark thicker at that place; and pro¬ 
bably may, in time, fill it up to be even with the general surface of the tree. 

4029. AU fractures, by whatever means produced, arc to be managed as the circum¬ 
stances of the case require. If a large branch be broken over at the middle of its 
length, it should be sawn clear off close by the lateral which is nearest to the bole of the 
tree : but if there is no lateral, or branch capable to carry forward the growth, cut the 
main or fractured branch in quite to the bole. In both cases, treat the wound as above 
recommended. 


4030. Interior rotting, arising from the dampness of the soil, cannot, by the art of man, 
be cured; though it might have been prevented by timely draining. The hearts of trees 
frequently rot, where there is no excess of moisture, and especially of such as have been 
produced from old roots left in the ground by a previous felling. Such roots, when irt 
good ground, send up very great shoots, with few leaves in proportion to their size; from 
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tlw abwncf^ of^a profusion of these, p^operlj;. {csooncMt the juices so sbundan^jr sup. 
t plied J>y the rootSj the fibre‘6f-the wobd is Joese^aou imperieCt; tlie next season mil 
pjro<}uce;,more leaves in proportion to the supply of jpices, yet not a sufBcient number 
for making tiipbcr; several years may pass before this event wifi arrive: tliis crude and 
iltfdigested timber, disposed to premature decay, is the foundation over which subsequent 
coatings of wood are laid . yet, however perfect these may l>e, they do not prevent the 
, progress of decomposition going on in the interior. Nature thus teaches how necessary 
numerous leaves ttre to the preparation of the solid wood: the cotyledons and subsequent 
leaves of a one-year old tree aiv a thousand times greater, compared with its solid con- 
tenti^ than are the leaves to tlie solid .contents of tlie first year’s siioots from.iioots like 
' the above. Sang. 

4031. Shaken often arise from the weight and multiplicity of top branches, and might 
Jiave been prevented by timely pruning. Shakes or rents in the boles of trees, however, 
often happen where there is no excess of tops. Sometimes the tain, running down from 
the branches, wets one part of the bole, while tlie rest is compaiativcly dry. If this cir¬ 
cumstance is succeeded by an intense frost, tiefore tlie wetted side becomes dry, the bole 
may be rent for a length) and pcilinps to tlic dqith of the core. Shakes or rents, like 
the above, are difficult to cure. Tlie best method of hell ''<g them is to trace out their 
upper extremity, caulk it up with oakum, and pitch it over, to prevent the rain descend- 
ing tliat way in future. {Sang.) 

4032. Jn case! of hollowness, Pontey recommends probing to the bottom, letting out 
tile water, if any, Asith an auger, drying the cavity )vith a cloth, filling it with dry sand, 
plugging it »ith wood and oakum, and then painting it over. 

4033. Stems or branches decorlitaled by liglitning or otherwise, if the soft wood is not 
much injured, will heal over and become covered with bark; and this the more certainly 
and rapidly if tlie air be excluded by a coating of adhesive matter, as cow-dung and quick¬ 
lime, or by tying on muss or lianclages of mat or clotli. tPontey gives an instance in ^ 
which such treatment was successful in the case of an apple tree. {Pruner, 230.) We 
have witnessed it on an extensive scale on the trunk of a pear tree; and we are informed, 
on the best authorify, of other cases now under progress, in the government garden of 
the Luxembourg, at Paris. 

4034. Itllhered or decayed tops may arise from .ige and Incipient decay; but alsOj as 
JPontey states, from impioper pruning, or the want of it. Wo often see it from the im¬ 
proper pruning of elms, which, after liaving l>ccn close pruned to their summits' for many 
years, are left entiicly to nature ; in tfiat case they branch out luxuriantly below, and the 
top withers. By neglecting to thin out tlie branches on the stems of nun-resinous trees 
the same eftbet^may be prodneed. 

4035. Sfunted bushy tops, on very tall naked stems, show a defioiency of noiirishmcnt, 
from these circumstances; and those on short stems from defects of the soil. Obliquely 
placed misshapen heads, in detached trees, commonly proceed from the same causes and 
from want of shelter. Stinted growtli, botlT in -tups and sterna, is also produced I>y ivy, 
and Ly lichens, mosses, mistletoe, and other parasites. Ivy coinprossea the bark, and 
jprecludes its expansion, as well as excludes air and moistiire, liy which the outer bark 
becomes rigid and corky.—Happily, both men and trees will live a long time under the 
inflqence both of deformity and disease. 

4036. Excessive exudations of gum and resin! are peculiar to resinous and some other 
trees^hen over-pruned, or pruned at improper times. Mildew, honcydew, and blight, 
three popular names applied to the effects of certain insects of the A'pliis kind, attack the 
oak, beech, poplar, and many trees: all that can be said is, if proper regimen has been 
regularly attended to, tiees will overcome these and all other enemice. 

4097. Insects and ver-mm. Almost every tree has fts particular insect of the Hemipte¬ 
rous and Dipterous iaraiiies, and many of the Coleoptera arc common to all. The foliage 
of the small-leaved elm of hedges is often almost entirely destroyed in the early part of 
the season by TeuthredinidaB; atid those of the larch and Scotch pine have ma¬ 

terially in some seasons fiom aphides. The A'phis laffcea L. (Eriusdinp ol-Leach) in¬ 
creased to an alarming extent, from 1800 to xS02, on the larch, on acqtliat oMbree dry 
seasons following each otlier} but, though it retarded tlicir growths ^ sltynately de¬ 
stroyed very few trees. Sang says, he has known it since 1785; that it l|j|i>ties more than 
iiyures l&'e tree, and is now (1813) thought ]jtt1c of. Indeed, almost every specieG of 
treaiJlli** ^6611 kpown to have suffered in some'one season or more, and in particular dis- 
Alga insects; for wnich, on so large a tolc, there seems to be no agplicable Kmfedy^ 
bte p^endy waiting till tbeir exdess, or the Increase of other vermin their ntttui^ eoemies, 

, change of seasons, causes them tu disappear. Trees properly cultivated an'd managed 

overcome such enemies. Thfe harc is well'kpowncto bC’injurious to young 
^fie%^nd especially to laburnums, gnawing off^lieh' bark. Coating their stems with 
urines fresh from the cow-liqwse, is fisdd^po be an eil^taal remedyt It ma/bc 
' » brush to the height of two feet; a bhrrowJbad wil) suffix for a'hiimlrod 
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endures least tVrd fefnt^^'^MtlL.in Ct^> Jp»rt. Mem. it^. ^■90^) ^ 

$«CT. VIII.*' jPnductt o^Trees, and their PreparaHonJ'ar tise or SSte, 



403d. The ordiiMiy products of trees made use jn the arts are leaves, firuniags er 
spray, thinninp, seeds, flexible shooU, bark, branches, roots, and trutdts. Trees also . 
aflb^ sap for wine and sugar, and extract for dyeing; but these products are of too 
accidental or refined a nature for our present purpose. 

4039. brush-wood or spray of trees may be,jurned into charcoal, substituted'lbr 
thatch in roofing cottages, used as common fuel, formed into fences, or disdjlfed ’foi^ 
pyrolignous acid. Some sorts, also, as the spray of the oak, the willow,, die birch, 
the mountain ash, and others, may be used in tanning. In a green state with dw 
leaves on, the spray of die elm, the poplar, the lime, and others, may be used iafec'dii^ 
cattle; or the spray may be dried like bay, and stacked for tlial purpose, as in Sweden; or 
it may be rotted for manure. The spray of all trees not resinous may be used in 
tlie distillation of pyrolignous acid. TTiis acid is much usc’d in ralico>printi|ig works f 
and, according to Monteith, sold in 1819, in the ncighlionrhood of Glasgow, at from 
1/. 2(> to l/. 10s. per ton. The distillation is carried on in a cast or malleable iron 
boiler {Jig. 597.), whicli should be from five to seven feet long, three feet wide, and 



r 

say four feet deep from the top of the arch, built with fire-brick. The wood is ^lit 
or round, not more than tliree inches square in thickness, and of any length, sb da to 
go into the boiler at the door. When full, the boiler door (5) is properly secured, t»“ 
keep in the steam; then the fire is put to it in the furnace below, and the liquid ComCfi 
off in the pipe above (d), which is condensed in a worm, in a stand (c) filled ydth 
cold water, by a spout (/), and empties itself, first into a gutter below (g), and from 
it is let into barrels, or any other vessel; and thus the liquid is prepared. One 
ton weight of any wood, or refuse of oak, ddli make upwards of eighty gallons of the 
liquid. There is also a quantity of tar extracted, which may be useful in ship^buildin^.^ 

( Gfard. Mag. vol. li.) 

4040. 7’he ihtnmngs, when not beyond a suitable age, and taken up properly, ami at ^ 
a proper season, may be planted in other situations, or as single trees and groups} or th^ . 
may be useil as hoops, hop-poles, polai for garden training, for fencing, for props ill 
colberiea ; and tor a great variety of purposes; tliose of wluch the bark is u^id fixr 
tanning ^oefld nobbe cut down or rooted up till May, but the othett at any time during ' 
winter. It is txMjamon to sort tliera into lots, according to their kind or size; and to fii^pot ' 
up the spray fi^MTuel, besom stuff, or for ^stilling for bleachers' liquid 

40dl. The see^ of trees in general cannot be considered of much use beyond 
(iondnuing the speenra. The Sheds of the;, oak, beech, and sweet chestnut, hovfever, jwe 
valuable for feeding swine, and where they abound may either be swept together after they 
dropi audoarriedjinvayand preserved dry in lofts or cellars for uiat purpose; or, if mbek 
ciiqpmstances are ftvourable, swine maybe'driven ufidar the trees to ooliect ^tfaOid.'' ' 
Th^ knd other seeds, as the haw bpd holly, are eatqn by deer. Ibe seeds of the trsetfi ^ 
ipentioUfed, and of atf ibeibBinoM tribe, are in^neral demand by the nurseiymdi^M^ * 
the purposes oI ]iinpagatlQ& ; ana th|, seeds ofiflaUbat all other trees and sb^uba -isa 4^ r 
'limifted or oecasionaL de^nd t they^ay also bi^cifllectod fim private OOwinM* 
seechr gm|^*Uy^en Mte id tliS seite^ and to be ooOected in tedof « 

4 . ’ U u*, ' >r “r i. 














658 PRACTICE OF AGRICULTURE. Part III. 

beginning of winter, with the exception of a few, suclj as the elm, poplar, willow, and one 
or two others, which ripen their seeds in May and June. 

4042. In osier grounds, willows produce flexible shoots, and, whether intended for the 
basket-maker or cooper, should not be cut till the second season after planting, in order 
to strengthen the stools: but by the third autumn the crop will be flt for the basket- 
maker ; and in the fourth,, plantations intended for the cooper (hoops requiring the growth 
of'two years) will be ready. The seasons for cutting are November and March j after 
the fbrmer period the wounds arc apt to be injured by frost, and after the latter the sap 
is too far advanced ; some is lost by bleeding, and the buds are developed too suddenly 
to admit of proper strength in the shoots. The cut should be made within three buds of 
tlie point whence tlie shoot issued, in a sloping direction, and the section on the under¬ 
side. In cutting hoop-willows, the swell at tlie bottom of the shoot only should be left, 
that being furnished with abundance of buds for future growth. After being cut, the 
hoops are trimmed from any .side-shoots, and tied up in bundles of a hundred, of six 
scores each, which, in 1820, sold for from four sliillings to five shillings a bundle. The 
willows are sorted into three sizes and tied in bundles two feet in circumference, within 
a foot of the lower ends. When to be peeled, they are immediately after cutting set on 
their thick ends in sbinding water, a few inches deep, an l there they remain till the sap 
ascends freely, which is commonly by the end of the succeeding May. “ Tlie apparatus 
for peeling is simply two round rods of iron, nearly half an inch thick, sixteen inches 
long, and taxicring a little upwards, welded together at the one end which is sharpened, 
so as that it maybe easily thrust down into the ground. When thus placed in a piece of 
firm ground, the peeler sits down opjjosite to it, and takes the willow in the right hand 
by the small end, and puts a foot or more of the great end into die instrument, the prongs 
of whieh he presses together with the left hand, and with die right draws the willow 
towards him; by which operation the bark will at once be separated from the wixid : 
the small end is then treated in the same manner, and die peeling is completed. Good 
willows, peeled in the above manner, have been sold, for some seasons past, at from 
six shillings and sixpence to seven .shillings the bundle of four feet in circumference. 
After being peeled, they will keep in good condition for a long time, till a projior 
market be found.” 

4048. Copse-vmods are generally cut oner when the shoots of the stools have attained 
from three to five inches’ diameter at their bases; some grown chiefly for hop-poles, 
and ware or stuff for crates, hampers, or wattled hurdles, are cut over earlier; and 
others, where small timber for fencing and other country purposes is wanted, are 
left later. In some parts of Herefordshire, where the oak grows w'itli great rapidity, 
copse-woods are cut over every twelve yeais; in the highlands of Scotland, where it 
grows much '“more slowly, the time varies from twenty to twenty-five or thirty years. 

“ The bark is there considered as having arrived at its utmost perfection and at its 
highest value, at the age of between twenty and thirty years: under that age, its virtues 
arewe.ik; above it, tlie bark becomes coarse, and loses its sap. Another important 
reason for cutting down oak coppice-wood about the above period is suggested in the 
Stirlingshire litport, p- 218.; namely, ‘that it is a fact established by experience, that it 
will not renew itself, if it remains uncut beyond the space of about forty years.’ ” 
{Gen. Hep. of Scotland, 218.) Where there is a considerable tract of copse-wood, it is 
common to divide it into poitioas, in number accortling to tlie jicriod of cutting. These 
are to be cut in rotation, so that, when the last portion is cut over, the first is again ready 
for cutting. 

4fm. The seasons for cutting tlie kinds of trees whose barks arc not maile use of, are winter and early m 
spring; but the oak and other trees whieh are pecicil, are left till the middle of April or May. Birch 
ttiul larch woods will pcc*l nearly a month earlier than the oak. Should there be no frost, birch and lan'h 
may lie iierlcd niiout the bcpiiining iil April, but the birch is commonly allowed to st.md till July, 
aim the {Heeling ut it is commenced alter that of the oak has been completed. The reason is, Uiero is 
an outer skin upon birch-bark which requires to bo taken off, as it is of no use to the tanner, and 
renders that part which is of use more dilKeult to lie ground; the month of July is the only time at 
which the two barks can be separated with ease, as at this time the juice or sap has made its circu. 
latioii througli the tree and hark, and this cirrurastanec renders tlie separation more easy, from the 
beginning of May to the mutdlc of .liily is the u''M.i 1 time for barking the oak. The earlier in the 
spring tins operation is pcrformml on the oak, both for the growth if a natural woixi, and lor the 
bark, the better. When the sap has begun to rise, the bark will easily be detached fVom the wiwl, 
and it ought then to he taken off without loss of tunc ; and, if the whole could^ be taken off before 
the I^’ is completely developed, the bark would be better. After the sap li-as arisen to the leaf and 
new gttnvili, the bark becomes more dry, an<l requires more beating to separate U from the wood : and 
'heir wtiat is calied the black sap is descending the tree, the bark taken off is black, and loses Its 
original colour, at this time also the bark begins to throw ofl' a scurf, more especially young bark 
without mueh "cork on it; this outer skin having less of the proper sap or juice, and teing qmch drier 
when taken off, will weigh less, and consequently will not be so valuable. If possiWe, oaks should 
be barked by the middle of June, as every ton of bark taken off after the first of July will be deficient 
two cwt. per ton, compared with the same quantity taken off in May or early in Juna 
4Q4£i. The lertnmatum cf cutting is generally fixed for the fifteenth day of July, and after this date 
there Should not be a single stool o( oak wood cut that is intended for the growth; and as soon as possilde 
*(tw the fifteenth, the whole of the wooil and bark should be carried away, that the young growths 
ntsy not lie disturbed or injured, as at this timo they will have made considerable progress; at any 
rate, there should neither be wood nor bark remaining within the new cut bag after the ^st of Augusts 
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nor (hould either horse or cart be permi^ed to enter it after that period; for, after the beMnning of 
August, oaks make what is termed a Lammas growth, and the future prosperitjr and health ofuie cop{»c« 
in a great measure deiiend on the first year’s growth, as far as regards form and vigour of the shoots. 
{jforetter's W.) 

TAf best mode <tf cutting is evidently that of using a saw, and cutting the shoots over in a slanting 
direction close by tlic surface. When the stool, after having been cut several times, has acquired con> 
sidcrable diameter, it is customary in the midland counties, hlarshal states, to hollow it out in the centre, 
from a notion that, by rotting away the central roots, the circumlhrential stems will grow more vigors 
ousi^y, and become as it were separate plants. This is in Act the case in very oU copses. For seven! 
cuttings, however, it must evidently be the safer policy to keep the stool highest In the middle to throw 
off the rain, and preserve it sound. 

4047. Montcith says, “ It will be found, upon experiment, perfectly evident, that stools dressed down 
to tlie surface of the ground (taking care always not to loosen the bark fVom the root, or’allow it to 
be iK'cled ofi'in the smallest degree below the earth, but rouinied down level to it) will send forth the 
most vigorous shoots, and stand the weather, and he the stoutest and best throughout the age of the 
coppice.” (I'lnester's Guide, 61.) From the late season at which the trees to lie barked are generally 
cut, tliey often receive considerable injury, both from that rircumstance, and the manner in which the 
operation is performnl. Montcith appears to us to have furnished the best directions for executing 
the work in a safe manner, lie first sends a ,icTsoii furnished with an instrument with a sharp cutting 
edge (Jiff. .tPS. a) through the eoii.se, whose business is, “ to trample down the long grass or foggage alt 
round the rout, and then to make a circular ineision into the bark so deep as to reach the wood, at 
.aiHuit an meh above the surfiice of the earth; thus the bark when taken oft) will injure no part of that 
whieli 18 below the circular incision.” 

4(siS. The root of the tree being thus prepai cd, the cutters ought to proceed to their part of the work, 
not with an axe, however, as is most generally recommended, but with a saw ; because, in cutting with 
the axe, unless the root of the tree be so small in diameter as to be severed in one or two strokes at most, 
tlic axe loosens the root to such a degree, tli.at it not only loses the i>rcscnt year’s growth, but often fails alto. 
getlier to grow. Therefore, if the diameter of the root be six inelies, or upwards, it should always be cut 
with a cross-cut s.iw, entering tlic saw about half an inch above wliere the circular incision has been 
made into the bark, if a sm.atl tree; but if the tree be ten or twelve, or more incites in diameter, the 
saw ought to be entered two inches .aliove it 

4040 There are two advantages to be del wed from euttinff with the saw . it ha.s no tendency to loosen 
till' rootol the tree, but leases it in such a condition as to he more easily and properly dressed; it also 
saves a portion ot (lie uooil th.it would otherwise be dcstroved by the .i-\u. On no pretence should oaks 
of six iiiehcs’di.imeter be cut with an .ixe, hut .ilu ays with a saw Having cut through the tree with 
.1 saw, take a sli.irp adze, and roinirt the Oilgrs of (lie stool or root, going close down to the surface 
of the earth, taking wilh the adze both bark uiul wood, sloping it up tow.irds the ceiitro of the stool, 
taking |iartieular care .alw.ns that the lurk and woml Iwth sloiic alike, as if they formed one solid 
IwkIv, being snrealw.ns that the bark be not (lit-iched fioin the root An objeotion ha.s been made 
to this iiKxle ot (ultiiig with the s.'iw, as t.aking up too much time; but 1 have found that two men 
tilth a cioss.cnt saw, kept in good order, will rut <is mutli as two men wilVwith an axe. (Fotester's 


di'iile, 'ik ) 

HlV) Ih the ii]ii laliiiii oj hulking liees, " the li.irkeis are c.arh fnriiishcd with light short-ha.ided 
iii.dlets, made ot li.irit tvooil, .dioiit right or nine iiu lies tong, tliree mi.hes sipi.are nt the face, and the 
other end sli.irpcned like a wedge, in order the more c.isily to make .in incision in the bark, which is 
done .ill .dong Ihe side ot the tree winch h.'ippens to lie n|iperiiiost, in a straight line; and as twoharkei's 
are geiiei.illt emplojed .it one tree, it is j.roper, that whilst tile one is employed in making .an incision 
with the mallet, .is .iliuvc, the other being liiriiished with the barking-bill {Jig. !Xhi. a), cuts the bark 

across the tree, in 

y / nan C\ i lengths of IVom two 
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this is placed on two pieces of wood three feet long, and called horses: those are about the thickness of a 
p.ahiig-st.iKe, and have u forked einl on e.rch .iboiit six inches long, the other end being sharpciieil to go 
into the ground ; two ot these horse.s are pl.iced in a triaiignk'vr form against one another, one end of the 
piece to be iicel(>d being raised on tlio horses, the two barkers standing opposite to each other, and enter, 
ing the |)ecliiig-irniis into the incision made by the mallet, and ]iressuig the iron downwards between the 
bark and the timber. In this way it will lie (ouiid very e-tsy to Uke the bark oft in one whole piece round 
the tree; and, if po.ssible, let these pieces lie as long as the incisions made in the bark. In some cases, 
where there is not nincli saji, the bark may require a little be.ating with the square end of the mallet, 
to eauBC It to senaratc easily from the wood; but the les.s beating with the mallet the better, M it has a 
tendency to blacken tlic bark in the inside or fleshy part of it, so th.at, when the tanner secs it, he sup. 
IKisos it to be damaged, and undervalues it The branches of tlie tree being previously all lopped off with 
the axe, the persons, in nunilier aecuriliiig to the extent of tiie work, with the hill smooth all the branches, 
cutting them in lengths of Ironi two feet six inelics to tlirec feet, down as small as one inch in circum. 
ference. The barkers, principally women, arc each provideil with a smooth hard stone of aliout six or 
eight imunds’ weight, beside which they sit down, and h.iving eollectiMl a quantity of saplings, branches, 
or twigs, they hold the piece on the stone with one liaiid, and with the mallet iii the other, they beat it 
till the bark be split from the woimI, from the one end to the other, and taking it off all the length ^ the 
piee^ if possible, then lay it regularly aside, till a bundle of consideiablc size is formed.” 

4051. Dri/ing ihe bath. The point most particularly to be obscrviMl in this .art is, putting the bark up 
to dry; wliicli is done by setting it upon what arc ralleil tlic lofts or ranges. These are erected by taking 
forked pioncs of the loppings, called horses, the one three feet long, the other two feet six inches, and 
dnving them about four inches into the ground, opposite one another, aliout two feet asunder in tha 
breadUi, and as much betwixt them lengthways as will admit long small pieces of wood to be put upon 




itfl outside. The bark being rarncii and laid on this loft, with the thick ends of it all laid to the high side 
of the range, and the small hark laid on to the thickness of «Tbout siJt inches j and the bark taken off the 
largest of the wood laid regularly on the top, which serves for a covering, and the lofts or ranges having^ 
a declivity of a^ut six inelies, the ram will run oil them readily, and If properly put up in tliM inanxicr| 
tlicy will Kcop out a great deni of rain After it has lain in this state for three days, if the weather U good 
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*«id < 117 . It ought to be all turned over, and the amall bark (jircrd out, so as not to allow It to sit together, 
which, if mu(% iircsscd, it is apt to do; and if it docs so with the natural sap in it, it has a chance of 
moulding, which is extremely hurtful to the bark, and both lessens it in weight and in value. After 
the bark has stood on the ranges about eight or ten days, if the weather be good, ft may cither be put 
into a house or a shed, or if intended to be put up into a stack it may now be done. A stack of bark 
ought never to exceed eight feet in width, and twelve or fifteen feet in height, raised in the middle 
like a haystack. If it is to stand any length of time in the stack, it ought to be thafehed, and in that 
state may remain all winter. Tlie greatest care ought to be taken to preserve the colour of the inner 
parts of the bark, because the colour of it is generally looked to as a principal criterion of Its value. 
Before being put into the stack, the natural sap ought to be dried out of it, in order to prevent its 
fermenting; tiMause, if a fermentation takes place in one part of the stack, it generally yoes through and 
spoils the whole. The same mode of treatment will do for all kinds of bark as well as it e oak; but the 
birch has an outer or shreddy skin uiion it, that is rejected by the tanner, and, as already obseived, must 
be peeled off. 

4052 Chopping the hark. “ When the bark is ready for the tanner, it has to undergo the work of 
chopping, wnirn is done by driving in two or more stakes into the ground, with a fork on the upper end 
of each, leaving them about two feet six inches from the ground, and laying a long small piece of wood 
across between the two, where a number of people stand, and the bark is earned and laid down behind 
them, which they take up in their hands and lay on the cross tree, and then, with a sharp whittle or 
bill In the other hand, they cut it into small pieces, about three inches in length ; wlien this is done, it is 
trampled into ba^s, which hold about two hiindrcd weight each, and in these bags it is weighed when 
sold by the ton, in tons, hundred weights, quarters, and pounds, and in the above manner delivered to 
the merchant or tanner.” (Forester's Guide, 199.) 

4053. The disharked timher is prepared for sale by being sorted into str. Ight poles of the largest size, 
stakes and other pieces dt for i>a1ings, faggots, fuel, &c. The unbarked wood is similarly sorted, and 
affords, where there is much hazel or ash, cord wood or bundles of clean shoots for making packing 
crates, hampers, &c, |)olcs for hops, larger polos for fences, rails, pnling.stnkcs, stakee and shoots for 
hurdles, besom stuff, spray for distillation, and a variety oi other objects, according to the It^al demand, 
or the oiqxirtunlty of suiiplying a distant market by land-carnage. Thu brush or spray of non-resinous 
trees is called in some places ton. wood, and is used for distilling the pyrolignous at id useii in bIcarhfieUls 
and calico print-works. “ When wood of this desrnjition is sent to (ilasgow, where tliere are extensive 
works for tlic purpose of distilling it, it sells readily at from 1/. 2.«. to 1/ 1u.v. per ton; but when there 
arc large cuttings, particularly of young woods, it is worth while to erect boilers near the wood to distil 
it, as these boilers ran be erected at no great expense, and in tins rase the liquid is easily carried in 
casks to where it IS consumed, at less expense ttian the rough tmilirr could be; of course it will pay 
much better. Small wood of this description is also used for charcoal: but in distilling it, there is part 
of it made into charcoal, whiih will supply the demand of that .-irticle, so that it is by far the most 
profitable way, when there is any great quantity to dispose of, to erect boilers and distil it; unless where 
the local 8itu.ition of the wood will admit of its licing shipped at a sm.ill expense, and earrieil to where 
the works mentioned are carried on. All kinds of non-rcsinous wooiU will give the extract in question ; 
but oak, ash, Spanish c hestnut, and bireh, arc the best." i.Foi estet's Guide, I5i) Where the oak grows 
slowly, as in the Highlands, the biit-ends of the lailes arc used for spokes tor chaise wheels. “ Jamg 
spokes are from thirty to thirty-two inches long by three inches and a liuJf broad, and one inch and a half 
tnick, and the short ones for the same puriiosc, from twenty-two to twenty-four inches long, .and the 
same sizes otherwise. Cart-wheel spokes, from twenty-six to twenty-right inches long, tour inches 
broad by two inches tliick. These arc the sizes they reqinic to stand when rough blocked from the axe. 
Small wood, when sold lor this purpose, brought, 111 1820, 2s. a cubic loot, measured down to three inrhes 
square.” (Monteith.) 

4054. In some cases copse.uioods are sown with grass-seeds, and pastured by sheep, horses, and cattle. 
Some admit the animals the fifth year after the la-st cutting; others, not till the eighth : but Monteith 
thinks tins should never be done till the fifteenth year. If the ground is proiicriy cuvercil with 
trees, it can seMom be advantageous to admit any species of stock, unless during a month or two 
ill winter. 

4055. Pollard'trees, wliicli may be considered in most cases as injurious deformities, 
are lopped at stated periods like copse-woods ; and the lop, whether to be barked or other¬ 
wise, is to be treated in all respects like tliat of copse. 

4056. The period at w/iicfi trees are felled, for the sake of their timber, is determined 
by various cau.scs. By maturity of grow th, or where the annual increase is so trifling as 
to render their standing no longer worth while in point of profit; wfcn wanted for pri¬ 
vate use or sale; or when defects in the tree, or new arrangements in its situation, point 
out the necessity of its removal. “ A timbered estate,” Marshal observes, “ should fre¬ 
quently be gone over by some person of jiidgincnt; who, let the price and demand for 
timber be what tliey may, ought to mark every tree which wears the appearance of decay. 
If the demand be brisk, and the price high, he ought to go two steps farther, and mark 
not only such os arc full-grown, but such also as arc near iierfection.” In trees, as in 
the human species, there are three stages, youth, manhood, and old age. In the period 
of youth, the growth is rapid; in manhood, that growth is matured; and in old age, 
it begins to decay. 

4057. The most profitable season for felling timber is at what may thus be tcrmcil the beginning of man¬ 
hood. After that time, though the tree may appear sound ■'lul healthy, its anmiai increase is so little, th.it 
it would be more profitable to cut it down and replant 'I’hi number ol years that a tree may stand, before 
it arrives at this pcrioil, must vary in difibrent soils and situations; but the periuil itself may easily be 
ascortaineil by the annual shoots, the state of the bark, and by taking the cireumicrence of the tree at the 
same pl^e for two or three successive seaton*, ami lomparing the diifereiiec. In tlie view of profiling 
fkom timber produce, it is of great conscqiicnee to cut down plantations at maturity. Many trees will 
stand half, others a whole century, after they arc full-grown, aiqiear quite healthy, and at the Shme time 
make little or no incr,lase of timber. But there are particular cases, arising from the nature and state of 
the markets, where it may even be more profitable to cut timber before it U arrived at a ftill growth. 
(jli‘eat.on,Countr. Res.W. sn.) . ... 

4^. JPrevaraHont for felling. It has boen strongly recommended to dislvirk trees a year or more 
before tliM arc taken down, in exmsctjucnce ot the result of certain experiments cominenerd by liuffon 
in J737, In May of that year, he disbarked three oak trees, forty feet iii height, where they stood. In 
the course of three years they died, and, on cutting them down, the outer wood was found hard and dry, 
and the internal wood moist and softer. After tryinj^ its strength, &c., he concludes that “ timliur which 
has been disbarked and dried while standing, will weigh heavier, and prove stronger, than timber cut in 
its bark.” Bose and other FVi-nch authors (in CSnurs Coinpl, d’Agr. the. art Aubier, Bois, Huereus, &c.) 
strongly recommend this practice, which is followed in some places on the Continent, and in this country 
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with tticoak and larch; but not, aa far m wc have learned, witli any other tree. Montelth flndaitby 
far the moat cllicient way of aeaaoning lircli tinber. He barked some trees in spring, and did not cut 
them down till autumn, and others stood in the peeled state ior two years. After various and extensive 
tri.ils, he is “ decidedly of opinion, that the larch treated in this way at thirty years of age will be found 
equally diirablcwith a tree cut down at the ageof fifty years, and treated in the ordinary way.” (Foresler’s 
(juiric, 152.) 

'Mlfii). A .1 the dry rot (Mcrulius liichryinans Schum.) is found to arise in a great measure fVom want of 
seasoning, or at least to proceed with the greatest ramdity in timber not well seasoned, this practice seems 
to deserve adoption in that point of view. (Encyc. Ent. Suppl. art Dry Rut.) In some parts of the north 
ot Kuropc, the trees are dii ested of their bark for a foot or two feet In height from the ground a year or 
more previous to that on which tlicy arc to be felled. Wc saw this done ui Poland and Lithuania; but, 
though we made diligent enquiry tlicrc and in Sweden, we could not learn distinctly the extent to which 
it was practised in the latter country and Norway. It is occasiniially practised in Poland, for theostensitde 
puriMiHc of hardening the soft wood: but also accoinpaiiied l.v .s dcr]> incision made for the purpose of 
extracting tar; a practice evidently injurious to the timber, ami therefore generally, in these countries, 
kept out of view. When trees stand close together, a very obvious preparation for felling is hghtenhig 
the lops of such branches as would, in falling, do injury to the tiecs that arc to be left, or to other am.. 
joining objects. 

40t!0. The $eason qf JeUing is commonly win.cr, for timber not to be disbarked; but some, for the rew 
sinous tribe, recommend summer, as being the season in winch it is generally felled in the north of Europe 
and 111 the Al^n. But the summer season is there adopted from necessity, as in winter the woods are se 
filled up with snow that felling is hardly practicable. As the timber ofthesc countries is generally squared 
fur the market, the sotl wocmI is eliiefly removed, so that the season of felling does not seem to them tobe 
of much consequence. Besides, the timber is never so full of sap in summer as it is in spring and autumn, 
and therefore, next to midwinter, midsummer may be the best time for felling all kinds of timber trees. 
Where the trees arc disbarktd at the base a year or more before felling, the soft wood will be partially 
hardened ; lint this practice is by no means gencr.al in the North. 

•Wil. Kuomles, in a recent work on preserving IheBritisli navy, and on dry rot, &c, after collecting the 
opinions ol all the ancient and inuderii authors who have written on felling timber, concludes that the 
common notion that trees felled in winter contain less of .sap or of the vegetable juices, than those cut 
down at any other season of the year, is not true: and that the uietliod of barking standing trees in spring, 
and nut iclling them till tlic succeeding winter, has not in any way realised the expectations formed of the 
Ilian. After describing all the modes that have been adopted for seasoning timber, he concludes that the 
iiest 18 to ” kop)> it in air, neither very dry nor very moist; and to protect it from the sun and rain by a 
roof raised .suHiciently high over it, so as to prevent, by tins and other means, a rapid rush of air.” (In- 
guiry into the Means qf preserving the British Navy/iom Dry Rut, ^c. by Knowtes, Sec. to the Com. qf 
Sitiviyurs chap, ill.) 

4U62 The ojieratiun of felling is perfarmed cither by digging an excavation round the stem, and cutting 
the roots at two or thrcvfcet in distance from it, or by cutting over the stem at tiic surface. By the former 
mode the root is ubtanicd lor use, and the ground more edcctually cleared and prepared for the roots of 
adjoining trees, or whatever crop is to follow. W'licrc the tree i.s intended to stole, wnich can very seldom 
be advisable III the c.ise of cutting full-grown timber, or wlicie there is some nicety requisite in taking it 
down, so ,as not to injure other trees or ailjoining objects, it is cut or sawn over, and the rcxit, if to be re¬ 
moved, dug out aftci wards ” In cutting Ktrge trees, in order to m.ikc the tree fall the way required, 
enter the cross-cut saw on that side of the tree it is hitc-nded to fall, .ind rut it .'cbout a third part through ; 
then enter tlic saw at the other side, and wlicii it is cut so far as to admit a wedge, place the wedge exactly 
<>|i|H>site the way yon want tlic tree to tall, and kec]> driving it slowly till the tree is nearly cut through.” 
(Monleifh ) The tree, being telleil, is next dive.sted of it,s branches, which are sorted into fence wood, 
liiel, ton-wood, Ac, .iccordiiig to the kind ol tree, and tlic trunk is gcnenilly preserved as entire as pra- 
sililc for tlic purchaser Sometimes it is cut in two, and the root-eut, or but-end, being the most valuimic, 
sold for one class of purposes at a higher price, and the top-cuts lor others somewhat lower. 

4(11x3. The seasoning if timber consists in ev.iiior.iting the Hiiid matter or sap by the natural warmth of 
the atmosphere, with Die prec.iutioii of screening the timber botli from the direct action of the sun and 
wind, otherwise it cracks, and riveives muili injury As tins process jirocecd.s slowly and irregularly when 
conducted in the ordinary way, Mr. I.aiigton has discovered a new method of seasoning timber, consisting 
ill the removal ol the greater part of the atmospheric pressure, and the .application of artificial heat, by 
wliuh the time necessary to season green tindier, and render it ht tor use, is only about twice as many 
weeks as till" ordinary process rcquiies years. In this process the power of an air-pump is added to draw 
the sap out ot the interior of the wood ; and the tendency of tile fluid to the outside being thus increased, 
a higher temperature than that of the atmosphere c.in he appheil, with less risk of causing the timber to 
split, consequently the process may tic coinplctcvl in loss tmip, and a few trials will show the best relation 
iietwccn the tunc anjmeat for the ditleront kinds of wood. The late Mr. TredgoUi's opinion being asked, 
lie gave it as decidetlly in favour of Mr. Langton’s process; and timber is now completely seasoned by 
Mr. l.angtoii in eight or ten weeks after the tic-c is cut down. (Sen'ton’s .Journal, vol i. Sd senes, p. 144.) 

4t1()4 Si'asiaiiiig timber by steeping. “ Some remaiKahle tacts respecting the durability that may be 
given to timber by artifiiial means luve been oliscrvcsl at Closeburn. The proprietor of that estate has, 
lor thirty yc.irs, lieen in the coiisUiit practice of so.ikiiig all fir and larch timber, after it is sawed into 
planks, in a pond or cistern of water strongly impregnated with hme. In consequence of this soaking, the 
s.icchariiie matter in the wood, on winch the worm is believed to live, is either altogether change, or 
completely destroycil Scotch fir-woovi, employed in roofing houses, and other indoor work, treated in 
this manner, has stood in such situations for thirty years, sound, and without the vestige of a worm. In 
a very few years tir.tnnber so employed, witlioiit sueh preparation, would be eaten through b; that 
insect” (Mcnlath if Closeburn, in Edin. E'eui Ptnl. Juutii. June, 

4065. The roots of trees arc the last product we shall mention. These should, in 
almost every case, be cfiectually eradicated; to aid in which, in the case of very large 
roots, splitting by w'edges, rifting by gunpowder, tearing up by the hydrostatic pres.<i, or 
by a common lever, may be resorted to. Some compact ash or oak roots are occasion¬ 
ally in demand by smiths, leather-cutters, and others; but, in general, roots should be 
reduced to pieces not exceeding three feet long, and six inches in diameter, and put up 
in stacks not less than three feet every way, but commonly containing two cubic yards. 
These, when dry, arc sold for fuel, or reduced to charcoal on the spot. In eradicating 
and stacking up coppice-woods, it is common to allow a certain sum per stack, and 
something for every acre of ground cleared; if there are no trees to bark, allowances 
are also made for the poles, faggots, &c., so that no part of the operation is performed 
by day work. 

4066. The usual method of charting wood is as follows : —Tlie woo<l Insing collected 
near the phicc intended for the operation, and cut into billets, generally about three fefct 
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in length,' the pits or stacks are usually formed in thjs manner: —A spot adapted to the 
purpose, of from about fifteen or twenty feet in diameter, of a conical form, is selected, 
and after being properly levelled, a large billet of wood, split across at one end, and 
pointed at the other, is fixed in the centre of the area, with its pointed extremity in tho 
earth, and two pieces of wood, inserted through the clefts of the other end, forming four 
right angles; against these cross-pieces, four other billets of wood are placed, one end 
on the ground, and the other leaning against the angles. A number of large and strmght 
billets arc afterwards laid on the ground, to form a floor, each being, as it were, the 
radius of the circular area; on this floor, a proper quantity of brush or small wood is 
strewed, to fill up the interstices, when the flour will be complete; and in order to keep 
the billets in the same position in which they were first arranged, pegs or stumps are 
driven into the ground, in the circumference of tlie circle, about a foot distant from one 
another; upon this floor a stage is built, with billets set upon one end, somewhat in¬ 
clining towards the central billet, and on the tops of these another floor is laid, in a 
horizontal direction, but of shorter billets, as the whole is intended, when finished, to 
form a cone. Tho pile is then coated over with turf, and the surface generally plastered 
with a mixture of cartli and cluncoal dust. 

4067. Pi-et>iousfy to the operation of setting Jire to the p'h-, the central billet in the 
upper stage is tlrawn out, and pieces of dry combustible wood sulislitutcd in its place, 
to which tho fire is applied. Great attention is necessary during ihe process, in the 
proper management of the fire, and in immediately covering up tlie ajieitnres through 
w'hich the flame obtrudes itself, until tlie oper.ition be concluded, which is generally 
cflectcd in the space of two or three days, accoriling to circumstances. When the char¬ 
coal is thought to be sufficienlly burnt, winch is easily known from the'appearance of 
the smoke, and the flames no longer issuing with impetuosity through the vents, all tlie 
apertures arc to be closed uii vei-y carefully, w itli a mixture of earth and charcoal dust, 
which, by cxchuling all access of the external air, prevents the coal fi’om being any 
furtlier consumed, and the fire goes out of itself. In this condition it is suflcred to 
remain, till the whole is sufficiently cooled ; when the cover is lemovcd, and the charcoal 
is mkeu away. If tlie whole process is skilfully managed, the co.nls will exactly retain 
the figure of tlie pieces of wooil; some aie said (o have been so dexterous as to char an 
arrow without altering even the figure of the feather. {Encyc. Brit. vol. v. art. Charcoal.) 

40t>S, The method of charring wood, for the making of guniwwdcr, ACConWng to an improvci] system, 
.Kloptcd not many years ago, is however a much more rostly oiieratinn, Ihuiigh tho expense attending it 
13 amply compensated hy the supenot excellence ot the artule when in.iiiui.'ictiired It is done in iron 
cylinders, and in so complete a luaiiiier, flint every partu le of the wood is charred 'I’ho oily or tarry 
matter ns also preserved, and may, so tar as tlic quantity goes, be made use of instead of foreign tar or 
pitch. This inwlc of eharriiig wood for making giinpowiler is earned to the greatest perfection near 
betworth in Sussex, and there is a maiiufaetiire ut a simil.ir nature near ('hester, {Gen, Jtcp.Jor Siot- 
land, voL li. p. 

Sect. IX. Estimating the Value of Plantations and their Products, and erposing them to Sale. 

4069. The valuation of limber forms a didinct jirofcssion, and can only lie .ncquired hy 
continued observation and exiierieuce; like other valuations of property, it depends on 
a great variety of considerations, some of a general, hut the greater part of a local 
nature. Wc have alreatly offered some rein.arks on vahung yoiinjf plant.itions, as a 
part of what may be called the inherent v.-iliie of landed estates (S3dO.), and shall here 
confine ourselves to the valuation of saleahli* trees. 

4070. In valuing saleable liees of any kind, tlieir miinber peracie or their total miniher 
by enumeration being ascertained, and the kinds and sizes classed, then each class is to 
be estimated according to its worth as timber, fence-wood, fuel, b.irk, lf.c. 

4071. In a coppice wood which cannot readily he measured, “ the readiest method of counting the stmils 
is, to cause two men to take a line, say about a hundred feet long or mure, and pass it round as in.iny of 
the stools .13 it will enrtise, the one imm^tanding while the otlier moves round a new numlier of stools; 
then count always the stools hetwixt the two lines, causing the one man to move while tlic other stands 
still, and so on alternately. The valuator at ttic same time taking care to average every twenty stouts 
as they go on, before losing sight of the counted stools. This way, too, is a very syiecdy and sure method 
of counting the number of trees in any plantation.” 

4073. Or the stools if a cop/iice wood may be counted and avetaged " bv two men going parallel to each 
other, and tlic person valuing going betwixt them; the t o men putting up marks with moss, or pieces 
of white paper, on a branch of tlie stouts; the one man always going back by the hast laid marks, and the 
valuator always counting and averaging the stools betwixt the newly laid and tlic late made marks; 
counting and averaging the stools always as the men go on, taking only twenty, or even ten stools 
at a time. To those who have been in tlie practice of doing tills frequently, it will be found very 
easy, and will be done very speedily, and with a very considerable degree of accuracy. The proper 
method of learning to do this correctly is, when a person cuts an oak wood for the first time (or, even 
were the work repeated several times) ; he should then, in order to make himself perfectly acquainted 
with ascerfadnlng the quantity of bark that a stool, or even the stump of a stool, will produce, go before 
the poelera, and select a stool or stem; alter having examined it narrowly, he aupiioscs it to produce a 
certain quantity of bark, and marks this down m his memorandum book. He then causes a person to 
peel it by itself, dry it, and carefbtly tic it up and weigh it, and compare it with the weight he supixiscd 
it wOuM produce, and he will at once ace how far his calculation approarhes the truth. A stem of oak, 
flrom a natural stool, suppose it to measure in girth two inches, by seven feet long, will contain two solid 
inches, and one third of an inch, according to the measurement of Ho|ipus, This stem or khoot will pro. 
dace two pounds two ounces of bark. Again, a 'stem or shoot of natural oak, measuring four inches iii 
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girth, by nine feet in length, will be found to contain one solid foot of wood, and will produce thirteen 
pounds and a half of bark.'' ( Forester's ^uide, 170.) 

4073. IFhen growing trees are valued, an allowance is made from tlicir cubic contents 
for the bark. ITio rule given by Monteitli is, “ When the girth or circumference is any 
thing from twelve inches up to twenty-four inches, then deduct two inches j from 
twenty-four to thirty-six, tliree inches; from thirty-six to forty-eight, four inches; from 
forty-eight to seventy-two, five inches; and above seventy-two, six inches. These 
deductions,” he says, “ will be found to answer in almost all trees; unless in such as 
arc very old, and have rough and corky barks, or barks covered with moss, when an 
extra allowance is to be made.” (Forester's (luide, 130.) 

4074. Fn valuing measurable oak-trees, many person., proceed on the data that every 
cubic foot of timber will produce a stone (sixteen pounds) of bark. “ This," Monteith 
says, “ is not always correctand he states the following facts from his own expe¬ 
rience, with a view to assist beginners in ascertaining tlje quantity of bark from different 
trees. An oak-tree, about forty years old, measured down to four inches and a half a.s 
tlic side of the square, and weighing only the bark peeled off the timber that is measured, 
without including the bark of the spray, &c., every foot of measured timber will 
produce from nine to eleven pounds of bark. An oak-tree of eighty years old, weighing 
only the bark peeled oft' the measurable timber, as above, every foot will produce from 
ten to Uiirteen pounds of bark. Every foot of large birch timber, i)eeled as above, will 
produce fourteen pounds of hark. Every foot of inount.iin-ash, as above, will produce 
eleven pounds and a half of bark. Every foot of the willow, unless a very old one, 
will produce from nine to eleven pounds of bark. Every foot of larch fir, not exceeding 
tliiity years old, will produce from seven to nine pounds of bark. The bark of trees, 
particularly tlic oak, is peeled off, every branch and shoot, down as small as an inch in 
circumference." (Forester's Guide, 189.) 

iffJS. To/act/ilate the mcasuting of standing timber, various iii^'cnious instruments and machines have 
l>et“n invented, by Monteith, t.orrie, Rogers, and others. Perh,ii)S the most generally useful is Ilroad’s 
callipers (fis- ^hU instrument is eomposed of two thin pieces of dv.sl about thirteen ieet long, with 




.1 brass limb or index (a), on which arc engraven ligurcs denoting the quarter girth in feet and inchea 
Raising the instriuncnt, the index end (a) is Ukoii liold of, and the other .ipplied to that part of the trunk 
whero tile girth is to be taken, opening it so wide as just to tom.h at (lie s.aine time both sides of it, keeping 
the graduated index uppennost, on which tliequaiter giith will be shown, allowing one inch m thirteen 

fur the bark. For taking the height of 
,1 tree, rods of deal or bamboo, seven 
teet long, made so .is to tit into ferules 
at the cud of c.irh other, tatieriiig as la 
a fishing-rotl, may be used. Fiveof them 
with ieet marked on them would enable 
a mail quii kly to measure the height of 
a trunk of more than forty feet as he 
would reach above seven feet. Mon- 
teith’s machine being described in the 
flncyclopccdta qf Gardening (2d edit 
J 61)70), and Gome’s in the Ciard. Mag. ' 
(voi 11 p. 9), wo shall here confine our¬ 
selves to the invention of Mr. Rogers. 

4070. Jtogers’s rlendromcter {Jig. 600) 
roiisisis of a tripod stand, and a machine 
for taking angles horizontally as well as 
vertically. A n upright stem arises from 
the top plate, at tlic end of which is a 
ball, with a hole perforated through it, to 
receive the horizontal stem of the in¬ 
strument ; b e may be called the base 
limb of the instrument, which Is to bo 
placed in a truly horizontal position, 
and ai^ustcd by the suspended level (d). 
The limb (e) rises on a joint at and 
slides upon a vertical arch (/) whi^ Is 
graduated. At the Joint (c) there is an 
eye-picce, through which the surveyor 
looks along the side of the bar (b) to a 
small point, or rising edge, at the end of 
the bar; the part of the tree cut by this 
line of observation will. If the Instru- ^ 
ment is properly adjusted, be perfectly 
horizontal with the eye-picce. An eyfc 
piece is also placed at c, on the up^ 
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side of the rising limb, for the purpose of looking along this limb to a. point or rising edge (e) in Us 
extremity.' The surveyor elevates tnU limb, until that part of'Ihe tree intended to be noticra is exactly 
cut by the line of otiservatfon, and the angle subtended between that and the horizontal is shown upon 
the vertical .arch (/). It is here to be remarked, that the graduations upon the arch (f) are not angles 
of altitude, but marks or graduations answering to feet and inches of a tangent line, extending from the 
horizontal point upwards, taken at a given distance from the tree; consequently, there are two or more 
rows of divisions, answering to the several distances at which the Instrument may be planted. . Twenty, 
four feet and forty-eight feet are proposed distances, and the graduations uixm the arch (/) arc made 
acconllngly, Vor lo^ trees, the longer distance is to lie used; but for shorter trees, the distance of twenty, 
four leet will be sumcient. The horizontal angles which are to determine the diameter of the trunk, at 
the several imints of observation, are asccrtaineii by the limb U), which slides laterally upon an arch or 
graduateil plate (A) divided upon the same principles as the arch (/). The limbs (A) or (e) being dxed| so as 
to coincide with one side of the trunk, the limb (g) is then moved until it coincides with the other side of 
the trunk, and tlic angle subtended between the two shows, by the graduated plate (A), the diameter in fleet 
and inches of the trunk at the imiiits of olisen'atioii. The length of the trunk, and its diameter in the 
soveial {sarts, being thus ascerbiincd by the improved instrument, recourse must then be had to tables, cal. 
ciiintioiis, or the ordinary sliding rule, for the purimsc of obtaining fVom these admeasurementH, the solid 
content of tinilicr iii each portion of the tree There are adjusting screws, and circular racks and pinions 
for moving tlic limbs of the instrument, and altering their position, as circumstances may require; and 
when criKiked arms, nr bent parts of tile trunk present themselves, the instrument may be turned upon 
its pm, in the ball at the top of the stem (a), and used in an inclined position. {Newton's Jour, voL ix. 
V. 3fX).) 

4077. Tfie price of timber, like that of every other article in general use, varies with 
the supply and demand, and is easily ascertained from *bc timber-merchants at the 
ditferent sea-ports; as is that of bark, charcoal, and fire-wood, from the tanners and 
coal-in erchants. 

4078. 'The usual modes cf dispasiuK of timber trees .ore, selling the titea standing, 
by auction, by receiving written proposals, or by bargain and sale; iid, cutting 
down tlie trees, and selling them in the lough, by cither of these iiiethods; 3d, con¬ 
verting the fallen trees; that is, cutting them up into the jilanks or pieces to which 
they are best adapted, or which are most eligible in the given situation. The first metliod 
seems the best, especially on a large scale, and also for the disposal of copse-wood or 
osier crops. 


Chav. X. 

Formation and ^lanagenient <f Orchards^ 

4079. The formation of orchards is to be considered among the permanent improve¬ 
ments of an estate ; and should lie kept in view in its first arrangement or laying out. No 
temporary occ\jpior could afford to plant an orchard without extraordinary encouragement 
from his landlord. Orchards in this resiiect may be ranked with timber plantations, 
and both subjects together agree in belonging equally to agriculture and gardening. 
Orchards have iloiibtless existed in Britain for mimy ages as appendages to wealthy 
religious establishments; but, as objects of fanning or field culture, they do not appear 
to have been adopted till about the beginning of the seventeenth century. (J,aivson.) 
They were then introduced by I.ord Scudamore in Herefordshire, in which county, and 
in such parts of those adjoining as exhibit a red marly soil, are the best farm orchards in 
England. The cliief jiroduce of these orchards is cider and perry ; but as these liquors 
are not in very general demand in this country, and are confessedly less wholesome and 
nourishing than malt liquors, their formation cannot be carried to any great extent. 
It seems desirable, liowever, that orch.ards of moderate size should be as generally intro¬ 
duced as pos.sible; as the use of the fruit in jiies, tarts, and sauces would add considerably 
to tlie comforts of the lower classes. Besides, there are some situations, as steep .sheltered 
banks of good soil, which cannot he so profitably enqdoyed in any other branch of hus¬ 
bandry. The subject of orchards maybe considered in regard to soil and situation, sorts 
of trees, planting, culture, and the manufacture or disposal of the produce. 

Sect. I. Soils and Situations most suitable for Orchards^ 

4080. The sites of all the best apple orchards, and all the cliicf cider districts, have been 
discovered by W. Smith to be on the saine stratum of red marl which stretches across 
the island from Dorsetshire to Yorkshire. Fruit of no kind, indeed, can be raised with 
much success on a soil that does not contjiin in its composition a portion of calcareous 
matter: though apple frees will thrive well on any description of clay wluch has a dry 
bottom, and pears and plums on any dry-bottomed soil whatever. , 

4081. The most desiral'le as]>ec.t is unquestionably a somewhat elevated and naturally 
dteltetred declivity, open to the south and south-east; but, as the author of The Hereftrd- 
skire Survey remarks, orchards are now found “ in eveiy aspect, and on soil of every 
quality, and under every culture.’* The most approved site, he says, is that which is 
open to the soutli-east, and sheltered in other points, but particularly in tlmt opposite. 
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Much however depends on the c|)aractcr of tlie winds of a country; for in some parht 
of the island, the west, and in others the east or iiortli wind, is the most injurious to 
vegetation. 

4082. The soU which in Herefordshire is conridered best adapted to most kinds of 
apples is a deep and rich loam when under the culture of the plough; on this, the 
trees grow with the greatest luxuriance, and produce the richest fruit. Some trees 
however, the stire and the golden pippins in particular, form exceptions to this general 
rule, and flourish most in hot shallow soils on a lime or sandstone. The best sorts of 
pear-trees also prefer the rich loam, but inferior kinds will even flourish where the soil 
will scarcely produce herbage. An orchard is genet ally raised with most success and at 
least expense in a hop-yard, the ground under this culture being always well tilled and 
manured, as well as fenced against every kind of eneni). 

4083. The soils and sUualiom devoted to farm orchards in Scotland are steep clayey 
banks sheltered from the more violent n id injurious winds; and in whatever part of that 
country such situations occur, they can scarcely Ihj more profitably employed. Fruit 
trees of tlie apple, pear, and cherry kind, especially of the hardier and tall vigorous- 
growing varieties, might be introduced in tlie hedge-rows of dry and moderately sheltered 
grass-lands in most parts of the British Isles. By tlius rendering these fruits universal, 
there would be a considerable accession of enjoyment to the lower classes, and less tempt¬ 
ation to break into gardens and orchards. 

408-1. The commercial situation most desirable for an orch.ard is, of course, near a 
market town, or near a ready conveyance to one; because though the making of cider 
ailiirds a profit, yet the fruit sold for culinary or table use yields a much more consi¬ 
derable one. In The Gloucestershire Report it is stated that the fruit, wliich would fetch 
8 /. IGs. unground, would only bring in cider 31, 15s, 

Sect. T1. Sorts of Trees, and Manner of Planting. 

408.5. The most generally usefulfruit that can be grown in farm orchards is the apple; 
next the pear; then the pinm for tarts or wine ; and to these may be added the cherry, 
filbert, walnut, chestnut, and elder. In the cider countries, where the climate is more 
certain than in some others, it is customary to plant but a few good sorts ; and not to 
mix above one or two sorts together in making cider: in the northern districts, on the 
contrary, it is a maxim to plant a considerable number of dilferent sorts, both of those 
which blossom early and late ; because, should the blossom of one variety be destroyed 
by a frosty wind, that of another may e.scape. In cold districts, it is advisable to plant 
orchards in sheltered hollows, exposed to the sun, and to plant thick: but in the wanner 
southern counties, many descriptions of cider and perry fiuit^ may bo gro^yi to perfection 
in the hedge-rows, or as cultured trees in permanent pastures. "J'he fittest trees for such 
purposes are those which grow tall, with upright shoots, and which hear fruit of a small 
size; such as the Siberian pippin ap))le, and squash teintori pear: such trees sliadc the 
hedges or pastures less than the spreading kinds, and their fruit, being small, is less likely 
to be blown down by high winds. 

4086. 21ic most approved sorts of cider apples we have enumerated and partially described 
in tiie accompanying table (4089). It will be particularly observed that some of the 
sorts form imieli more handsome trees than others, and shuidd therefore be preferred for 
hedge-rows, and indeed in all cases where the tpiality of the fruit is not objectionable. 
Some also have sitiallcr-sized fruit than others, and these are to be preferred for situations 
exposed to much wiiul. 

4087. The colours of good cider fruit are red and yellow ; the colour to be avoided is 
green, as aflbrding a liquor of the harshest and generally of tlic poorest quality. The 
pulp should be yellow, and the taste rich and somewhat astringent. Apples of a small 
size are always, if equal in quality, to be preferred to those of a larger, in order that 
the rind and kernel, which contain the aromatic part, may be die more easily crushed 
with the pulp. 

4088. I'he sorts of baking apples most suitable for orchards are the calvilles, of which 
there are several varieties, including the Hawdiornden for early use; the reinettes, 
pcarmains, and Northern greening for autumn use, and the russets and Padlcy’s pippin 
for winter and spring. Many other sorts might be named, but an inspection of the 
fruit markets will prove that these aic the best; and further details belong to books 
on gardening. Whoever intends to plant an orchard will do well to describe the soil, 
situation, climate, and object in view, to the nearest resident gardener or nurseryman 
of science and great experience; because the nomenclature of fruits is at present too 
uncertain to justify any one in tnisting entirely to a selection of names taJeen from books. 
Ronalds of Hrentfiard, Gibbs of Ampthill and Old Bromi>ton, and Pearson of Chilwell, 
near Nottingham, are very extensive growers of apple trees for sole, and have paid great 
attention to the merits of die diflereiit sorts. 



4089. TABLE OF CIDER APPLES OF ESTABLISHED REPUTATION. 
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4090. The dessert ap}}tesJU fir frchards are the rathripes or Margarets for earliest use j 
the juneating, pomcroy, summer pearmain, anti Kentish codling*for summer use; >the 
golden, Downton, and other pippins, especially the ribston pippin, with tiie nonpareil 
and other small russets, for autumn, winter, and spring use. The following list is given 
by Nicol as including a lit collection both of kitchen and dessert apples for a private 
orchard; those marked thus • being preferable: — 

KllMton pippin, ^ oslin ditto, * ffogar ditto, * KenUtth ditto, ditto, nimmer grecninff, 'winter ditto, * Yonnhite ipvcnlnir. 
"Toynl codiinf);, >*Keutuih ditto, *Carlleio ditto, ^ro^al lUMvC, * mnrf^l (very^ood), marfmrei apfde (good), * white Haw* 
Wheelcrr's<I(tto,>vro;Rlpearmain,ALoan'8ditto(goou),*RoIden thornden, ^Noifoik bcauno (food), stnwbmr, *purie* 
reuiette, * KentLsb ditto (K(>od}, * grey X«adiiigton, icarlet mouth (very good). 

4091. The most approved sorts of cider pears are the following: — 

Barland, Pom. Her. t. 37., Fonyth, p« 145., fruit very 1.11«,Forsyth,p. 141.,tree. KoiighcAp,Fonyth,p«144., 

(tore, hardy u]>rlght tree. JJulmore, Pom. Her. t. 20., For- very (iu«tcTe, h<rdT free-OTowliif tree. .Squash tomtoii, Pom. 
fjrth, p. 114., ur>ri((httree. Huilcap, Pom. Her. t.24., Forsyth, Her. 1.13., Fo;<>ytn> p. 144,, flruit very ttusterc, uptight tree, 
p. 141., fruit austere, large, hardy trees. Uldheld, Pom. Her. and great bearer. 

4092. In choosing pears for jAaniinr, in orchards, the description of the plant is a 
matter of very considerable importance, as pear trees attain a much greater age and size 
tlian apples. In our opinion the planting of pears in hedge-rows ought to be more 
encouraged than the planting of apples, as they arc calculated, when dned, to be used 
in soups; or, wlicn stewed green, to afford a light and agreeable nourishment; and 
perry is at least a more wholesome and exhilar.ating liquor to most constitutions 
than cider. 

4093. The baking and dessert pears ft for orchards, according to Nicol, are the 
following:— 

Crawford or lainm.'u, * ramof k or Drummond, * .Scot’s ditto, musk robin tonxl), aainron, hanging leaf (very 
*M«^y achaii, bwnnS * moorfdWlS egg, *yair, * golden rooiI), the jiound pear, cadiUac, waictvii (for baking. 
kuAp (good), tongucvilitf, * summer bvigauiot, ^ autumn ditto, 

401>1. Gorrte {Oard, Mag, vol. iv. p. 11.) recommends the Cenvie {Jig. (iOl. a), Golden Knap (d}| 



Elcho (r), Husked Lady (d), and Pow as handsome tree') But where hi^h.daroured fruit if 

the objcM't, and the rhmate is not unfavouralde, the Beiirrvs, the Bergamots, and otJier new Krencli 
and V'lenush sortb, bliould he prefened The follownig sorts will succeed as standards in the tioigh- 
iKiuriKKHl ot Loudon 'Hieir time ol ripening n> i idicated, and also their qualities: very good (v. g.); 
good (g ); and modcraW (m ). 


Juft/. * Muscat KoUrt (ni), rtoh mu<ic.it. (g) 

ilu/f. Fpint' \orto d'tlt: (g ), *jargoOL*lle (v. j* ) 

diifumM. * Ik.'Tgdinoto ulvongo (g.), *bemnS rougo (g), 
heurr^ vi-rt (g.) 

Seitl. ’^IWrgatnolc pHysMiU: (vs ), roufiscUH dc Ubetms (r g ) 

Sepi. andOtt* Fimdtinte iVHnray (^•g), *bon chictien 

<1*4^1#. (S.) 

0<f. Foiidaiito do Brest (v.g.), ^pine d'hi> t r. (g.) 

Oct. and fiov. * Ileurrd Spence (v. g.), * M.irle Chris¬ 
tine. (^.g*) 

A’rn*. licurTt^ Cnplmitnont (▼. g.h ixmird ernpaud (v. g ), 
beurrv d'Allli|cli(-iii (v.g.). Mane I^utsc (v.g), *N.ipQieon 
*Urbanu>te. (v. g I 

lift. IScurre dlel (v.g.), paitorale (g.), *prdseni tic Ma- 
Ines. (r g* 


liezi V'aat 
Jan. and fib. 
dit iSdcel. (v.g.) 
rdt d March Orange dlutpr [m.), l‘mcommutUcable. (m.) 
March Duihosse do Mars, (g ) 

March iMil April. (* Romani (m.), ^bcigomote de 
(in ), *l»currl'ranee. ( .g) 

Aprti. F«inclAnto Hatnv<; (g ), btfirorite. (g.) 

April and M*ij 4 . Muscat Ailemand (ni), be/1 de CaisKor. fg.) 
Man and June'. ^Bcrgomoie de PcntccCtc (g), Hame- 
ticr. (m.) 


Qjrc Canning, (r.c) 

> lux (>, g ), Etoidc Home, (g.) 
(v*K )> '* htiuise Bonne (e ) 

Passe Colmar * I'o^ Colmar gris. 


4095. The best sorts of baking plums arc tiie following ; 

Damson, bnnacc, musclf*, winesour, ami magnum bonnin. winch thrives only on a calramau soil, anti grows wild in 
Of tlieie Che damson is by tir (lie best, and next the wmesour, abundanic m the U'est Hidmg of Vorksture. 


4096. The following are excellent dessert plums for an orchard : — 

* Okto kW!. Oilcans * damask (Mark, good), white la-rdrl- ditto, or Imperial, * drap d'or (jcllow, good). Of these Itw 
gon, * blue ulto, blue gage, * while magnum bonum, red green gage, Orleani, and damask ate much tlie best. 

4097, Gibbs of Brompton gives the following select list of orchard fruits from his 
own experience s — 


Summer TiMt AppUt. Earl, Margaret, tvd Aatrarhim, 
oRiin, Matam’s early, Kerry, yillow Ingodrlo, Carter's seedling, 
Tliorle, red Qiiarendcn, eorb AnintnlU pippin. 

fBimmrr Kwhen Applti. Kenwirh codim, raaulden cndlln, 
CsrtFs monster, French codlin, yellow liarviat, llollandbuiy, 
Aiifumfi TaNt dppUs. Ribston, Manrali, court iHffidUt 
Uowntoiu Newtown Spitoenburg. Engtudi iwsrh ipple. 


Ft-ame’s pippin. Wyken, Graremtein, Ross nonpareil, pomme 
de ntdgu. 

Av/umn KffcAeti Apfdett. Alexander, Uowbuiy plfi 
TlawUiomdcn, Ducliess of Oldenburf^, NrUun. do'' 
BUnbetm or.mge, Dutch and French codlins (g<KNl ^ auUmln 
wt‘11 as bununer uie). 

Winter and fipn/iff Tabk Appltw* Scarlet nonpar^, dd 
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ilMrait, old golden piupln, Newton pippin, Wlieeter’a ms- 
eel. nonpatvll itiMot, t.ilili’. pippin, ronrt of \Viclr, /,emon 
Krevnlw .ery uuallty, t'u<^'r'» ruuel, Sykehouae 
nistfetp Amorli ' no futtherg koIuvu Harvoy. 

KUt'ken Apitin, i‘>encb crab, Norfiilk 
nAulin, Norfolk Paradise. p.i)weUi winter queen* winter 
grecnli^, Yorkdilrc L'reeuJnkp royal russet, beauty of Kent, 
white Leadingtont Fullwood's apple, lemon pippin, skinless 
plpp^ luoriiuiade pippin, winter itearmain. 

Cider Apfiiei. lledstreak Somerset, redstreak Devon, 
rMbtraak lute white I’orsion's, cncca^ec, DufTlln, woodcock, 
Styre, Downttm, Solebury elder apple, Kingstm black, 
Somerset sweeting 

Summer TXdde Peart. Citron des carmes, ja^coneUe* sum¬ 
mer bun cbi^en, early bei){amot, Juiieii aichiduc d'dU^, 
green chisel, Lammas. 

Summtr bahnfi and preserve Pears, Windsor, Edelcrant/, 
iwan’s throat, OrawIbrU, lemon. 

Avtuma Taide Pears, Gonoers bergamot, Cresanne, brown 


bcunr^, Maria Louise, Napoleon, beurrd Si>eneei s piiqdn, 
puire .'Inana.'^ 

'iHterHrt preserve and baking Poare, ('haumontclle, relne de 
pi)ir«, Scotch C.omiick, black ochnn, EMnghaft, AMon-lown* 

Winter and Spriw Table Pears, Kt. Germaia* beurrd 
d*l)iver, noire liraddlck d*hWer, poire d*Aucb> hrm chrc’tten 
d'hiver, iieigainole dlilvcr, Vcinis dliiver, bettrrd ranoc, 
winter verte longuo, berganiotc do l*if{uc. Von Mens, present 
dc MallnPH, bon Mailnob^. Dillon. 

Wtufer and Sprinf( baking and nreservs Pears, Cadillac, 
lilAok pear of Woruestur, Uvedofes St. Germain, oiange 
d*hsver, rousselet gros, nienrellle. 

Prrru Pn^, Asion-town, achon red, achnn green, swan's 
OKXi Windsor, grey tieurrO, orange bergamot. 

V/u'rries* Couroiuie, black heart, black eagle, Elton, liige- 
rcau, white heart. 

iVunu. Orleans, green gage, wmesour, Cooiler's large redj 
bonuiii magnum, 0<w’s golden drop. 


4098. Bmalfls of Brentford, who is perhaps better acquainted with English Apples 
than any other individual, recommends tire following sorts : — 

, brandy aiiple, Robinson's piiipin, new sriulot nonpareil, 
phipin, redlvyS pippin, (Jrofuin pippin, nutmeg cockle 
, wykin plppm, ruMCt pearmcun, I'orr * - - 


TaHe Apples, Hicks's fancy, Dell's hue scarlet, red 
Quarenden, peach apple, )a fameuse, summer oslin, summer 
golden pippin. Duchess ol Oldenhuigh, Kerry pippin. 

.Vurnmer baking Apples, Nonesuch, Spring-grove, Monks 
codllii, Hawthomden, Hrio striped General Arabin, Wonnsiey 
lilppin, Carlisle codllii, early Julian, early spliO apple. 

Autamn TaMr Apjilet. Moigii, Downton pqipin, Kcddle- 
stone pippin, Franklln’H golden pippin, Delaware, aromatic 

Atfiiionn Apjdes. ”HoI Iliury, beauty of Kent, Sa¬ 

lopian apple, golden burr, Uiiksian apple, Emperor ^llcx.iiider, 
Carlisle t'oiiUn, (irarensieln, yellow bow (Ameruan). 

fKMfr TaUs Apples, Ntmpareil, Alorris's russet, Bringwood 
pilipin, King George, Sykehouhe, Court Wyke pippin, Chri 


herns, 

pippin,* Wykin plppm,* imMCt pearmoini'Barry's peWmain, 
new green nonpareil, new golden plppm, tulip adipic, court 
pendu plat rubra, golden Won ester, £>mlgc’s|^Iden plppm. 

baking Apples. Large russet, transparent, golden 
russet. Fro ' crab, Mi>'shull crab, Ncarfolk paradiHO, IWnch 
pipinn, ndon pippin. ji« w bcarlet pcaimoln, Kirk's fniii . 
jiuKe of lA'eUin^on, Vorkshtru greening, Kymer, Deeiriug 
jilppin, pound 

f tiler dpples. 

coccagec. rjnis (unique, Tartarian crab,. 'Sllkerion bitter 


a{»ple (America^. 

I. Bitter sweet, Silwrlau '^‘‘TTey, Foxli^ apple, 
ns (unique, Tartarian crab,. Sllierion hitter 
sweet crabitriUisparent crab, I)co|Mngplppin, l/owntonpippin, 
Brentfivd crab, GJrdler's large stniHiu. 


4099. Pearson of Chihvell recommends tlie following apples as very select: — 

Par tariv Dr^serf, the Eggleslone xurnmering, Watorli Mankg coilbti, American t>i ‘cring, and llawthornden. 
pippin, and I'eifect's Juneating. /■Vr .S'eosun, the Bur- For middle seoaont Greenup's pippin, malster, and Barton 

gin, Lmd Lennox, lake's (icarmain, and Blenheim nrangn. free-bearer. P'vrhng Keeping, Caldwell, Normantori wonder. 
For btle Keeping, Wollaton pipjdn, Besn I’ool, Kcddlestcme and northern greening, Aiithcforegolng will du well as dwarfa 
pippin, and Haraord'<i russet. For KUchen Ihe, nir/.y, the on FaiadJjse stocks, (oanl. Mag. roi. ti ) 

4100. The cullivatiun of the plum appears to us deserving of more encouragement tfian 
it generally meets with. Not only dues the fruit make excellent pies and tarts, but it 
may be kept in large quantities, so as to be ready fur that purpose at any period of the 
year. They also make a sort of wine, and with other fruits and ingredients form one 
of the best substitutes for port. The damson, biillnec, and some other varieties, will 
grow and bear very high-flavoured fruit in hedges whore the soil is dry below and not 
too thin. Tlic fruit of the sloe is, for wine-making, superior to that of the plum, and 
nearly as good for tarts. 

4101. The cherry is of more limited culture than any of tlie foregoing fruits; because 
chiefly used for eating, and not being of a nature to keep. Near large towns they may 
be cultivated to a certain extent. In Kent and Hertfordshire .are the cherry orchards 
wltich afford the chief supplies for the London market. The sorts are chiefly the caroon, 
small black or Kentish, the May-duke, and the inorello; but llolnuin’s duke, tlie 
black heart, and the large gean, will do well in orchards. 

4102. The walnut and Spanish chestnut may he advanhigeously planted on the outskirts 
of orchards to slieltcr them, and a few of them in hedge-rows where the climate is likely 
to ripen their fruit. Tlie chestnut can hanlly be considered as ripening north of London, 
or the walnut north of Newcastle. Roth trees, however, may he planted for their timber 
in moderately slieltercd situations, in most parts of the Rritish Isles. 

4103. The elder is not beneath notice as an orchard tree. It need seldom he planted 
as a standard ; hut in unpruned hedges on a soft, deep, and ratlior rich soil, it yields 
great quantities of fruit, which is readily manufactured into a sort of wine esteemed by 
many persons when warmed, and funns a comfurtahle evening draught for the cottager. 
No tree requires less care; it propagates readily by cuttings or .seeds, and requires little 
or no pruning ; but, though it will grow in any soil whatever, it will produce no fruit 
worth mentioning on any but one tolerably deep and rich, anrl must he cut down when 
it begins to show indications of age. 

4104. The fJbert, currant, gooseberry, raspberry, and some other fruits, are cultivated 
extensively near large towns; hut tlie treatment they require renders tiicm in our opinion 
unfit for farm orchards. ^ 

4105. In choosing trees for orchards, standards, sufficiently tall to admit of horses and 
cattle grazing under tlicin, shoidd always be preferred. Maiden plants, or such as are 
oidy two years from the hud or graft, arc the most certain of success ; the apples being 
wo^ed on crab, the pears on wilding, and the cherries on gean stocks. The common 
baking plums neel not be grafted at all, but the bettof^ sorts should either be grafted or 
budded on damson stems. Where budtled or grafted chestnuts and walnuts can be got, 
they should always be preferred a.s coming much sooner into bearing. The former may 
be had from the Devonshire nurseries, and some public gardeners about London are now 
attempting to inarcli and bud tlie walnut. 

4|06. ■ Ifith re^Kct to the distance at which orchard trees may be planted, every thing 
will d^tpnd on tlie use which is intended to be made of the ground. Where tlie soil is 
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to be pastured or dug, they may Jie planted in quincunx and close but where it is to 
be ploughed, tliey should either be planted in rows with sufficient space between for one 
broad ridge, or two ordinary ones, or thiy should be planted in squares to admit of 
ploughing both east and wcst^ and north and south. 

4107 Tic Herefordihtre orehardutt recommend that the rows should extend fVom north to south, as 
in that direction each part of every tree will receive the moat equal portions of light and heat Ihe 
distance between each row, ns well as the space between c-icli tree, should ileiiend on the situation and 
soil Where the lonuer is high and eiyiostd, the trees should be closely planted to adbrd each other 
protection, and where the latter is poor and shallow, their growth will ot course be less luxuriant, and 
they will consequently require less room But in low and sheltered situations, and in deep and rich sidls, 
wider interi als should be allowed In the former instances, twelve yards between eucn row, and six 
between each tree, arc sufficient, in the latter, twenty four y i s between each row, and eight between 
each tree, will nut be too much 

4108 As aacnttalgutdt. with regard to distance, Nicol states tli extreme limits at which apple and 
pear trees should stand, in a pro^rly planted and close oreh ircl, as from thirty to forty feet, less ot 
more, according to the quality ot the soil, taking, as the medium, thirty six tcet In a poor soil and n 
bleak ix^xisure, where the trees may not be xpeeted to grow very lictly, thirty feet are suffieieut, 
whereas in good soil, and a sheUcred situation, lorty may not be too muc h Cherries and plums may be 
planted at from twenty four to thirty six feet, arcoreling to soil and situation, as above, taking as a me- 
dniin, thirty tect tor the ultimate distani e at wine h they are to stand clear ot one anc ther But it would 
be advisable, in the hrst instance, to plant teur trees for one that is intended ultimately to remain, 
)il intiiig the proper kinds at the above distances first, iiid then temiMirary plants between them each 
way These teiniwary pi ints should be ot the free growing sorts th it liegin to bear e irly, such as tlia 
nciiesuth and Hawthornden tptles the May duke eliirry and the Crawtord and yair pears, or any 
others known to iroduee truit sooner after ylaiiling Xhese shculd be considered and be tieited as 
temporary 1 lants lioin tie biginiiing, and must gist place to the ]niiripal trees as they advance in 
growth, by beiiii, pruned away hit by bit and at last stubbed up entirely In bleak situations, if forest 
mil other hardy trees be pla ite 1 among the truit trees, it m ly not be necessary to plant so many (it any) 
temperiry fruit tri cs, or these niiy chiefly consist ot tlie hardier serts, such is the Hawthornden a]ipfe, 
the May duke iiid morell i el ernes, in 1 the Scotch gems, whii h preduce truit the soonest 

4100 In the ojxmtlion of planting, grt it t ire ought to lie taken not to insert the plants 
deeper in tJit soil ih in they were before removal 1 his is a very common error in every 
description of tree pi inting , duel in retentive sods is ruinous to the tree Sir C. M, 
Biiiicl leeommencls, as i useful prietiee m net soils, or where the substratum is not 
suited to llie ippleortiie pear, to pi ml the trees on hillocks of ea yaseent, as fur instaneci 
one toot higher in tlie ceiilie th in tlie lea el of the field, and sloping gradually to that level 
for three oi four feet eiery w ly ftom the centre By Hus practice, the roots will natqrally 
follow the good surface e irth , whereas, it thej ire pi iiited in lioles, the roots are apt to 
shoot intolhe piejudieial suhsoil, 1o the evenlii il injurj ot the phnts by canker and other 
thseists When trees aie thus jilanted on sniill lulloiks, tlie undei-draiiis may pass 
between the rows with greiter utility 

Sfct III Cnlliiation of I arm Orchards. 

4110 The trtts bnn^ carefulhj plaiiUd, nakrtd, and tud to tall $lion^ ^ake%, require 
little more thin common attention for sivtial yens I very autumn oi spring they 
should he looked over, and dl cross irrcgulir shoots m lele during tlic preceding summer 
cut out, suckers ^if any) removed from tlieir roots, and side growths cleared fioni their 
stems. 

4111 The oh)tct m priinini; trees, Nieol observes, is to form a proper head. 

Generally speaking, the shoots m ly he pi une d in proportion to their le ngths, cuttm ' clean 
aw ly such IS eioss one iiiolher, uid finning the tiee out towards the extremities on all 
sides, thereby keeping it ecjn illy poised, and httoiesist the e fleets of higli winds When 
It is wished to throw a young tree into i bearing state, which should not be theiught of, 
howcier, sooner than the third or fouilh >tar after planting, the leading branches slioulel 
be very little shortened, iiid the lower or side branches not at all, nor should the knife 
bo used, unless to cut out such shools is cross one another 

4112. -^Jler an ordtard-lrce is come into bcannj, \bertrombu says, continue at the tune 
of winter pruning cither every ye ir, or every two, three, or four years, as an occasion is 
perceived, to eut out uiijiroductive wood, eiowded spray, and decayed parts Also 
reduce long and outiimmiig ramblers anil low stragglcis, eutUng them to some good 
lateral that grows within its hniits Where fruit-spiirs are too numerous, then cut tlie 
strongest anel most unsightly. Also keep the tree pietty open in tho middle If it be 
iiei tssary to take oil large branches from aged trees, use a chisel or saw, and afterwards 
smooth the wounel with a sharp knife In case old wood is fo be cut down to young 
shoots spnnging below, to make the sep iration m summer w ill be ot more aelvantege to 
those young shoots, though it is not a common practice, on acvount of the liability of 
many stone-fruit bearers to exude gum, when a large branch is lopped in tlio growing 
season. Observe to keep the sten clear fiom all lateral shoots, and eradicate all suckers 
from the root. 

4113 On aged trees that have run into a confusion of shoots and branches, and wfause 
spurs have become clustered and crowded, the saw and the knife may be exercised ynA 
freedom, observing to cut clean away all useless spray, rotten stumps, and the like luieless 
pxcresecnccs. Thin out the spurs moderately to let the oir circulate freely among 
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leaver and fruit in the summer season, and to admit the rays of the sun, so as to give tlie 
fruit colour and flavour. 

4114. In pruning the apple tree and all other standard trees, Knight observes, the points 
of the external branches ^ould be every where rendered thin and pervious to the light, 
so that the internal parts of the tree may not be wholly shaded by the external parts: the 
light should penetrate deeply into the tree on every side; but not any where through it. 
'V^en the pruner has judiciously executed his work, every part of tlie tree, internal as 
well os external, will be productive of fruit; and the internal part, in unfavourable seasons, 
will rather receive protection than injury from the external. A tree thus pruned will not 
only produce much more fruit, but wilt also be able to support a much heavier load of it, 
without danger of being broken ; for Any given weight uill depress the branch, not simply 
in proportion to its quantity, but in the compound proportion of its quantity and of its 
horizontal distance from the point of suspension, by a mode of action similar to that of the 
weight on the beam of the steel-yard; and hence a hundred and fifty pounds, suspended 
at one foot in distance from the trunk, will depress the branch w'hich supports it no more 
than ten pounds, at fifteen feet in distance, would do. Every tree will, therefore, support 
a larger weight of fruit without danger of being broken, in proportion as the parts of such 
weight are made to approach nearer to its centre. 

4115. Where o ticc stunted, or the head ill-shaped, fiom being originally badly pruned 
or liarrcn, from h.i\ing oveiborne itself, or from constitution.il weakness, I'le most exjicdi- 
tious remedy is to head down the plant to within thice, four, or five eyes (oi Inches, if an 
old tree), of the top of the stem, in older to furnish it w itli a new heml. The rccoveiy of 
a languishing tree, if not too old, will be furtliei pionioted by taking it up at the same 
time, and pruning the roots; for as, on the one liand, the depriving too luxuiiant a tree 
of part oven of its sound healthy roots will moderate its vigour; so, on the other, to relieve a 
stunted or sickly tree of cankeied or decaycil roots, to piiine the exfiemities of sound 
roots and especially to shorten the dangling tap-roots of a plant uH'ceted by a bad sub¬ 
soil, are, in connection with heading down, or very short pruning, the renovation of the 
soil, and draining, the most availing remctlies that can be tiled. 

41IC. A tree often becomes stunted from an aicumulalmn of wirn'., wliicli aflctts the 
functions of the baik, and renders the tree unfnutful. This evil is to be removed by 
scraping the stems and biiimhcs of an old tiee; and on a young trie a hard biusli will 
effect the purpose. Wliercvcr the baik is decayed or ciackcd, Abercrombie and l''oisyth 
diic'Ct its removal. Lyon, of lldinbiirgh, lias lately c.iiried tlii< pi.utjcc to so gio.it a 
length ns even to recommend the icmoval of pait of the bark ot young lues. Practical 
men, in general, bowevci, eoidine the opci.-ition to ci<ickcd b.irk, which nature seems to 
attempt throwing oft ; and the eftect in rendering the tioe inoie fiuitful and luxuriant is 
acknowledged liy Neill in hii. Account of Siottish Gardening and (hchards, and by difieient 
writers in The I ondon and Caledonian Horticultural Tranuictions. 

4117. The other dtseates to which orchard trees are sniped are chiefly the canker, gum, 
mildew, and blight, which, as wc h.ive already observed, are rather to be preventecl by 
such culture as will induce a healthy st.ite, tliaii to be leincdied by topical applications. 
Too mucli lime. Sir H. Davy thinks, may bring on the canker, ancl if so, the leplacing a 
part of such soil with alluvial or vegetable earth would be of service. The gum, it is 
said, may be constitutional, arising from oflc-nsive matter in the soil; or local, arising from 
external injury. In the former case, improve the soil; in the latter, .ipply the knife. 'J'he 
mildew, it is observed by T. A. Kniglit .ind Abercrombie, “ may be easily subdued at its 
appearance,by scattering flour of sulphur upon the infected p.arts.” As this disease is now 
generally considered the growth of p.irasilical fungi, the above remedy is likely to succeed. 
For caterpillars and oilier insects in spring, Forsyth recommends burning rotten wood, 
weeds, potato-hulni, wet straw, &c., on the windward side of the trees when tlicy arc in 
blossom. He also recommends washing the stems and branches of all orchard trees with 
a mixture of “fresh cow-dung with wnne and soap-suds, as a whitewasher would wash 
the ceiling or walls of a room.” The promised advantages are, destruction of insects 
and “ fine bark more especially, he adds, “ when you sec it necessary to take all the 
outer bark off." 

4118. With the Hc’refordshire orchardists pruning is not in general use; tlie most ap¬ 
proved method is that of rendering thin and pervious to the light the points of the external 
branchc's, so tiiat tlie internal branches of the tree may not be wholly shaded by the external 
parts. Large branches should rarely or never be amputated. The instrument generally 
used for Hm purpose of pruning is a strong flat chisel, fixed to a handle six feet or more 
in length, having a sharp edge on one of its sides and a hook on the other. {Knight's 
Treatise an the Ajjple emd Fear.) 

4119. The culture of the sod among orchard trees is always attended with advantage; 
though it can so seldom be properly conducted in farm orchards, that in most cases it is 
bettffl- to lay them down with grass seeds for pasture. To plough between the trees and 
take com crop% even if manure is regularly given, cannot be any great advantage, unless 
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a radius of six or eight feet is leftiround each tree. If such a space is left, and yearly 
dug but not cropped, the trees will thrive well; and a ridge between each two rows may 
be sown with com. The greater number of orchards in Herefordshire and Gloucester' 
shire are under pasture; but the most productive are those trees grown in hop grounds. 
In Kent, in some Instances, the interspaces of young orchards are occupied by hops, in 
others by filberts, and in grown orchards the latter are sometimes seen. Some «dd 
orchards are likewise in permanent sward, others under arable or garden crops, and some 
in saintfoin, while otliers are in lucern. In all cases where the subsoil is moist, or otheiw 
wise unfavourable, tlie ground of an orcliard should neither be dug nor ploughed, in ord» 
not to prevent tlie roots from spreading themselves imioediately under the surface. The 
cfiwt of repeatedly stirring the surface to six or eight inches or more in depth is to cause 
the roots to descend. In all soils, tins descent, by fumislung them more abundantly with 
moisture, tends to prolong tlie growth, and prevent the ri{>cning of the wood and tlie 
formation of blossom buds; but, in the «.asc of noxious subsoils, it brings on canker and 
other diseases. This is the reason why standard fruit-trees in kitchen gardens are gene* 
rally less productive than in grass orchards: the productive trees in certain hop'grounda 
in Kent and other counties may seem an exception; but they are not so, the subsoil in 
these cases being good and dry. 

StcT. IV. Gathering and Keeping of Orchard Fruit. 

4120. The gathering of otchard fruit, and especially apjiles, should be pcrformetl in 
such a manner as not to damage the branches, or break olf the fruit spurs or buds. Too 
frequently tlic fruit is ulloued to drop, or it is beat and bruised by shaking the tree and 
using long poles, Ac. Nicol directs that it ‘liould never be allowetl to drop of itself, nor 
should it be shaken down, hut should he ])ulled by the hand. This may be thought too 
troublesome a method ; but every body knows that bruised fiuit will not keep, nor will it 
bring a lull pi ice. I'ho expense of gathering, therefore, maybe more than defrayed, if 
c.urel'ully done, by saving the fruit from blemish. 

4121. With remrd to the keeping of kernel fruih, the old practice, which is recommended 
by Maisli.il and Forsyth, commences with sweating, though Nicol and other modern 
gardeners omit this jirocess. It is evident from the general practice of both commercial 
and private gardeners, tlial sweating fruit is not essential to its keeping, though some 
persons continue to allege that, in consequence of that operation, it keeps better. Marshal, 
the author of An Introduction to Gardening, observes, that those fruits wliicli con¬ 
tinue long for use should be suflercd to hang late, even to November, if the frost will 
permit; for they must be well lipened or they will shrink. Lay them in heaps till they 
have sweated a few days, when they must he wiped dry. Let them then singly, or at 
least tliinly, for about a fortnight, and he again w-iped, and immediately packed in boxes 
and hampers, lined w ith double or treble sheets of paper. Place them gently in, and 
cover them close, so as to keep air out as much as possible. Preserve them from frost 
through the winter: never use hay for the jiurpose. Kernel fruits and nuts keep no 
where better than when mixed and covered witli sanil in a dry cool cellar, in the manner 
of potatoes. Buried in pits well protected from moisture, russets have been found to 
keep perfectly fresh a year from the time of their being gathered. The keeping of cider 
fiuits is not appiovcsl of, it being found best to crush them after they have been tliinly 
spread for a few days on a dry boarded floor. Many of the Herefordshire growers carry 
them direct fiom tlie tree to the crusliing-uiill. 

SncT. V. Manufacture of Cider and Terry. 

4122. Cider is commonly manufactured by the grower of tlie fruit, though it would cer¬ 
tainly bo better for the public if it were made a distinct branch of business like brewing 
or distilling. “ The true way to have excellent cider,” Marshal observes, “ is to dispose 
of the fruit to professional lider makers. The principal part of tlie prime cider sold in 
laindou and elsewhere is manufactured by professional men; by men who make a 
business of manufacturing and rectifying cider, even as distillers, rectifiers of spirit, and 
brewers follow tlieir businesses or professions, and like them too conduct tlicir operations, 
more or less, on scientific principles.” (Itev. (f Agr. Rep. vol. ii. p. 294.) It is allowed 
oil all hands that tJie operation is performed in a most slovenly mannei^by the farnw, 
and that it is very difficult to procure this liquor in gootl quality. The operation of 
cider-making is as simple as that of wine-making or brewing, and will be perfectly un¬ 
derstood from the following directions, chiefly drawn from tlie treatises of Crocker and 
Knight; so that any person possessing an orchard, or a few hedge-row fruit trees, may . 
make a supply for liis own use. The first business consists of gathering and preparing 
the fruit; the second, of grinding and pressing; and the last, of fermenting and bottling. 

4123. Jn gathering ciiter apples, care should lie token that they are thorougidy ripe 
before they are token from tlie tree; otherwise the cider will be of a rough, lianh taat^ 
in. spite of all the ciulcavo'in of tlie operator. It is observed by Crocker, in fan beet 
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on ‘l%e An ^Making and Managing Cider, that the inost certain indications of the ripe¬ 
ness of apples are the fri^nutce of their broell, and their spontaneously dropping firotn 
the trees. When they are in this state of maturity, in a dry day, the limbs may, he 
a^ns, be slightly shaken, and pardy disburdened of their golden store; thus taking such 
apples dnly as are ripe, and leaving the unripe longer on the trees, that they may also 
acquire a due degree of maturity. It may not, he thinks, bo amiss to make-three gather¬ 
ings of the crop, keeping each by itself. The latter gathering, as well as wind-falls, 
can, however, cmly be employed in making inferior cider; the prime cider must be drawn 
from the former gatherings. 

4124. On the proper mixture of fruits, or rather on their proper separation, the merit 
of cider will always greatly depend. Those whose rinds and pulp are tinged with 
green, or red without any mixture of yellow, as that colour will disappear in the first 
stages of fermentation, should be carefully kept apart from such as are yellow, or yellow 
intermixed with red. The latter kinds, which should remain on the trees till ripe 
enough to fall without being much shaken, arc alone capable of making fine rider. 
Each kind should be collected separately, as noticed above, and kept till it becomes 
perfectly mellow. For this purpose, in the common practice of the country, they arc 
placed in heaps of ten inches or a foot thick, and exposed *'i the sun, air, and rain, not 
being ever covered, except in very severe frosts. The strength and flavour of the future 
liquor are increased by keeping the fruit under cover some time before it is ground ; 
but unless a situation can be afforded it, in which it is exposed to a free current of air, 
and where it can be spread very tliin, it is apt to contract an unpleasant smell, which 
will much afiect the cider produced from it. Few farms are provided with proper 
buildings for this purimse on a large scale, and the improvement of the liquor will not 
nearly pay the expense of erecting them. It may reasonably be supposed, that much 
water is absorbed by the fruit in a rainy season ; but the quantity of juice yielded by 
any given quantity of fruit will be found to diminish as it becomes more mellow, even 
in very wet weather, provided it be ground when thoroughly diy. The advantages there¬ 
fore, of covering the fruit will probably be much less than may at first sight be expected. 
No criterion appears to be known, by which the most jiropcr point of maturity in the 
fruit can be ascertained with accuracy; but it iin)>rovcs as lung as it continues to ac¬ 
quire a deeper shade of yellow. Eacli heap should be examined prior to its being 
ground, and any decayed or green fruit carefully taken away. The expense of this 
will be very small, and will be amply lepaid by the exLcllence of the liquor, and the ease 
with which too great a degree of fermentation maybe pi evented. (Crocker.) In Ireland 
a mixture of every sort of apple is considered ns producing the best cider. A propor¬ 
tion of crabs is always admitted. “ The taste, in consequence, is very sour, and less 
sweet than English cider: but this is matter of fancy ; and, a relish for rough cider once 
acquired, the sw'eet kind loses much of its attractions. Owing to a considerable admixture 
of crabs, the Irish cider is always more sour than the Knglish, and this is a quality, 
when not too predominant, for wliich it is valued by the natives.” (Lardtwrs Cyc. 
Dom. Econ.) 

4125. In grinding, the fruit should be so reduced that the rind and kernel should be 
scarcely discernible. In such a complete mixture it seems probable that new elective 
attractions will be exerted, and compounds formed which did not exist previously to 
the frtiit being placed under the roller. The process of slow grinding, with free access 
oS air, gives tlie cider good qualities it did not possess before, probably by the absorption 
of oxygen. To procure very fine cider, the fruit should be giound and pressed im¬ 
perfectly, and the pulp spread as tliin as possible, exposed to the air, and frequently 
turned during twenty-four hours, to obtain as large an absorption of air as possible. 
The pulp shpuld be ground again, and the liquor formerly expressed added, by which 
the liqt^NT will acquire an increase of strength and richness. (Lardner's Cydo. Dorn- 
Etum,) 

„412A Whether the pommage should, immediately after grinding, be conveyed to the pre^s, 
1^«re to tip formed into a kind of coke, or what is c^led the cheese ; or whether it should 
repialn ^^e time in that state before pressing, riderists have not agreed. Some say it 
^bouM be pressed immediately after grinding; others conceive it best to suffer it to 
remain in the grinding trough, or in vats employed for tlie purpose, for twenty-four 
hour^ even two days, that it may acquire not only a redness of colour, but also tliat 
it may form an extract with the rind and kernels. Both extremes are, Crocker thinks, 
«S1iere is an analogy, he says, between tlic making of cider from apples, and 
grapes; and the method which the wine-maker pursues ought to be followed 
dder-maker. When the pulp of the grapes bos lain some time in tlie vats, tho 
yintagesr thrusts his hand into the pulp, and taki*s some from the middle of the mass; 
Md when he perceives, by the smell, that the luscious sweetness is gone off, and that his 
iNlMtis qjffected with a alight piquancy, he immediately carries it to the press, and by a 
pressure expresses his prime juice. In like manner should Uic ciikrist determine 
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the time wh$n hi:^ pdip shodld b« carried to the pr^.' he tjanied it iituc^atfeS 
the mill to the press, he might lofeo gome stnaU g^antage .siMilr^bfeevpesiM 
the rind and kernels, and his liquor rdi^t bft|^ t&trer colour. fie 
sufler it to remain too long unpressed, lie will find to bis coat that die acetdOs 
ation will come on before the rinous is perfected, especially in the early pari 
making season. He will generally find that his pulp is ih a fit state fiir.|n*Msh^ jit' 
about twelve or sixteen hours. If he must of necessity keep it in that state loi^e^ite' 
will find a sensible heat therein, which will engender a premature fern^taSitmi ^an^ 
he must not delay turning it over, thereby to expose the middle of the mass to the in¬ 
fluence of the atmosphere. Knight's opinkin is, however, tliat it shouM rgptaio'hiibenty- 
four hours before it is taken to the press; and in this opinion die. author of the^ Art of 
Cider Making, in l.ardner's CyclopeetRa, Domestic Economy, vol. u also concutls *< 

4127. The pommage being carried to the jrress, and a square cake or cheese made df'i^. 
by placing very clean sweet straw or reed between the various layers of pommage.^ o;, 
by putting the same into the hair-cloths, and placing them one on anodier. It is qf. 
importance that the straw or weed be sweet, and perfectly free from any fustiness, 

the cider be impregnated thcrewitli. Particular 031*0 ought also to be taken to kee^ 
hair-cloths sweet, by frequently washing and drying, or the ill effects of their acidity 
will be communicated to die cider. To this cake or cheese, after standing awhile^ S 
slight pressure is at first to be given, which must be gradually increased until' all the 
must or juice is expressed; after which, this juice must be strained through a coarse 
hair sieve, to keep back its gross feculences, and be put into pioper vessels. These 
ves.scls may he eitlier open vats or close casks; but as, in the time of a plendful crop 
of apples, a number of open vats may by the ciderist be considered an incumbrance in. 
his cider-rooms, they should be generally carried immediately from the press to the 
cask. Thus far, says Crocker, cider-tnaking is a mere m.anual operation, performed with' 
very little skill in the operator; but here it is th.it the great art of making good cider' 
commences; nature soon begins to work a u underfill change in this foul-looking, turbid, 
fulsome, and unuholesumc fluid; and, by the piocess of fermentation alone, converts it 
into n wliolesomc, vinous, suluhiious, hc.\it-rlu.ering beterage. 

4128. FiTmentttlioii i', an intciii.il motion of the paits of a fermentable body. 

motion, in the present ease, is alvuijs accompanied with an evident ebullition, tlie bub¬ 
bles rising to the surface, and flieie forming <i scum, or soft and spongy crust, over the 
whole liipior. This ciust is fteipiently raised and bioken by the air as it disimgages 
itself from the liquor, and forces its way thiough it. This effect continues whilst the 
formontatioii is brisk, but at last giadii.illy ceases The liquor now ap])caTS tolerably 
clear to the eje, and has a piquant vinous shaipness upon the tongue. If in this state 
the least hissing noise be heaid in the feimcnting liquor, the room is t^o worm, and 
atmosplieric air must he let in at tiie doors .siid at the windows. Now, condnueK 
Crocker, is the critical moment which tlie cideiist must not lose sight of; for, if he 
would have a strong, geneious, and pleasant liquor, all further .sensible fermentation 
must he stopped. This is best done by racking off the pure part into open vessels, 
w'hich must be placed in a more cool situation fur a day or two; after which it may 
agiun be barrelled, and placed in some moderately cool situation for tlie winter. Tbe 
Herefordshire cider-farnieis, after tlie cider has perfected its vinous fermentation, place 
their casks of cidtr in open sheds thioiighout tlie winter; and, when the spring qd^AUt^^l 
give the last racking, and then cellar it. In racking, it is advisable that the str^anrfrottl 
the racking-cock be small, and that tlie receiving-tub be but a small depth below the 
cock, lest, by exciting a violent motion of tlie parts of the liquor, another fermentation 
be brought up. The feculence of the cider may be strained through a filtering-bag, aadj 
placed among the second-rate ciders; but by no means should it be returned to 
prime cide|j> In this situation the cider will, in course of time, by a sort of insensiyif ' 
fermentation, not only drop the remainder of its gross lees, but will become traqlparei^ 
highly vinous, and fragrant. . 

4129. According to Knight, after tlie fermentation has ceased, and the liquor 

clear and briglit, it should instantly be drawn off, and not suffered on any acct$|tb|;;a^Hi^ 
to mingle with its lees ; for these possess much the same properties as yeast, 
inevitably bring on a second feimentation. The best criteiion to judge of 
moment to rack off will be the brightness of the liquor; and this is always attendia^witlK, 
external marks, which serve as guides to the cider-maker. The discharge 
which always attends the progress of fermentation, has entirely ceased ; and a thiiflc qrwsp*' 
formed of nagments of the reduced pulp, raised by the buoyant air it contahsyjjl-^ “ 
lected on the surface. The clear bquor being drawn off into another cask, the iN 
put into small bags, similar to those used for jellies: through tliesc whatever 
lees contMn gradually filtrates, becoming perfectly bright; and it ia then retuiaied tj» 
in the cask, in which it has tbe effect, in some Ineasure, of preventing a secondi^SisfllMB^^I 
ation. It appears to liave undergone a considerable change in the prOce» of 
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Ita colou* iareiaaT^^br^vcpj taste harsh jand fiat, and it has a strogg tenctencjr to 
becM^e acetous; prpbaDly by h^vtog 'given out dae^ and absorbed vital air. Should it 
bei^ipe acetous, which ijt wi^l frequently do in fof^-etght botitfs, it mu^ not^ on any 
account be put into t^e cask. If the cider, after being racked off, retnaius bright and 
quiet, nothing more is to be done to it till the succeeding, spring; but if a scum colldbts 
ou the sur&cc, it must intm^diatcly bo racked off into another cask, as this would pro¬ 
duce bad effects if suffered' to sink. If a disposition to ferment with violence again 
appears, it will be necessary to rack off from one cask to another, os often as a hissing 
nohte heard. The strength of cider is much reduced by being ftequently racked off j 
but this arises only from a larger portion of sugar remaining unchanged, which adds to 
the sweetness at the expense of tlie other quality. The juice of those fruits wKicIl pro¬ 
duce very strong ciders often remains muddy during the whole winter, and much atten¬ 
tion must frequently be paid to prevent an excess of fermentation. 

4130. 7'Jic cai^h into which the Krjuor is pvt wl^jpver racked off, should always have 
,'beon thoroughly scalded, and dried again ; and eai^ Should want several gallons of being 

full, to expose a larger surface to the air. . 

4131. The abovepiccantions neglected by the ciderist, the inevitable consequence will be 
this. — Another teimentation will quickly succeed*, a.id convert the fine vinous liquor he 
was possessed of into a sort of vinegar; and all the art he is master of will never restore it 
to its former lichncss and iiiiiity. When the acetous feimcntation has been suffered to 
come on, the following attempts may he made to prevent the ill eftecls of it iV.im running 
to their full extent.—A hottlfi of h'renth hi .indy, half a gallon of spirit extracted from 
the lees of cider, or a padful of oli^ cider, poured into the hogshead soon after the 
acetous fcimentation is begun . hut no wonder if all these should fail, if the cider be 
still continued iii a close w.iim cellar. I’o give ellcct to cither, it is necessary that the 
liquor be as nuicli exposed to a cooler air as conveniently may be, and tliat for a con- 
mderahle lengtli of time. By such means it is possible fermentation may, in a great 
ipcasurc, be reiiresscd: and if a cask of piime cider cannot tlicnce be obtained, a 
cask of toleiable second-rate kind may. Tliese umedics arc innocent; but if tile 
farmer or rldcr-merchant attempt to cover the aicidciit, occasioned by negligence or 
inattention, bj apjiljing any picpaiatioii of lc.i(l, let him icfiect, that he is about to 
«omnut an •ibsolute and uiKpialificd muulci on those whose lot it may be to drink his 
{loisonous di aught. 

4132. Stumming, which signifies the fuming of icask with buniiiig sulphur, may some¬ 
times be adv aiitageous, llisthuspiifoimcd —T.ike .astiipcof cam .is cloth, about twelve 
inches long and two broad; let it be dipped into melted biiuistonc ■ when tliis match is 
dry, let It ^ lighted, and suspended fiom tlic bung of>a cask (in which there arc a few 
gallons Qj^idfr^ until it be burnt out. The cask must remain stopped for an hour or 
more, ailtnie then rolled to and fio. to incoipoiale the fiiincr’of the match with tlie cider; 
after which it may be filled. If (be stumming be designed only to siqipress some slight 
improper fermentation, the brim .tone m Ucli is sudiciciit; but if it be lequired to give 
any additional ilavour to the cidci, some powdered giiigei, cloves, cinnamon,&c. may 
be sticwedon the iihatcli wlun it is made. The binning of these ingredients with the 
sulphur .will convey somewhat of tin ir fragrance to the whole task of cider; but to do 
it to the best advantage, it must be petfoiiiied as soon as the vinous fermentation is 
fully pcrfe'cled. 

p. *4133. Cotter ts generally in the best Hate to be put into the bottle at two years old, where 
it. will soon become brisk and spaikhng; and if it posses'es much richness, it will remain 
* with scarcely any sensible change during twenty or thiity years, or as long as the cork 
^y pcf/bmis its office. 

4134. In mahing nderfor the common use of the farm-house, few of the foregoing rules 
^re attended to. Tlie flavour of the li<|uoi is lieic a secondary consideration with the 
"'j^ttner, whose first object must be to obtain a laige quantity at a small expense. The 
applra an usually ground as soon as they become modciately lipe: and the juice is either 
ftteked off at once as soon as it becomes bright, or more frequently conveyed from the press 
ifiiiuediately to the cellar. A violent fcrmentatic ' soon commences, and continues until 
nearly the whole of the sacebanne ])art is decomposed. The casks arc filled up and 
dtoppto^ early in the succeeding spiing, and no further attention is either paid or re- 
(j|Wnid. The liquor thus prepared may be kept from two to five or six years in the Cask, 
acodtding to its strength. It is generally harsh and rough, but rarely acetous; and 
to tills it is usually supposed to bo preferred by the fanners and pcas.<mtiy. SVbcn 
‘M'hait extremely tliin and harsh by excess of fermentation, the additildb of a ianaU 

'qjaantity of bruised wheat, or slices of toasted bread, or any other farinaceous substance, 
tnueh diminish its disposition to become sour. 

Ufa dider. «s new cider tVom the press, mix it with honey till it bears an egg, boll it 
g^ly (op a..«ii8rter u; an~«ii}ur, but nor in an iron not, take off the scum as it risep/iet it cool, then 
~ illJUIIlii flilfng the vessel quite full : liottlc it oiF in March, In six weeks afterwards, it will 

, ^ lijto tw 'ose, and as strong as Madeira, 'flip longer it Is aftetiraids kept, the bettetf <ilfecA. Hlag.) 



* 1 ** 

. ^ 

4136. PeiTy is, mmufactimM on oxactl;^' the wtmo nifhotp^*- tn4eiv^ veiW^ 

sliould not be qniti^ tiney and the- madYture of some wildh:^ wdjt '^4 snoch |o-J^ 
spnglitliness of the taste. ** It is tboiight by some to humble dMapogne i&are ^aa 
goobcberry wine does; wid it is said, when of the best qvhlfty, tfo mi» beatt at times 
sold instead of cbon^agne.** (iardna^s Qfc. J^om. Ecoh,\ ^ ' ‘ 

4137. The jiroduce ^ cfeter or perf^ hff tAe~acre dm only ^ guessed at, t>y Itm istrer- 
taming the number of trees. From an on.hard of trees in AiU betmi^,hsJf a bo^dmad. 
of i idei;^ may, in seasons ordinarily favourable, be expected from thd^fhtit of each tr^e. Alf 
the number of trees on the acre varies from ten to forty, Ijie qtiaubty of cider tamst Vpiy 
in the same prpporrion, that is from five to twenty nog&hends. Pear-trees io 4qita|Jy 
good beaiwg, yield fully one third more liquor, therefore, although Ibe liquor estr&rtld 
Irora jieirs sells at a lower price than -tliat produced from apples, yet tlie talue by thb 
acre, when the number of trees is the same, is nearly on a par. 

*"**** 

Sadr. VI. Machtnery &id Utensds nectssmyfor Culer-mahngt ,*vl’ 

4138. The machuievy of the common udenst includes the mdl-hotise, mill, preiit clotht 
vat, and cask, with tlitir appurtenances 

1-139. Marshal, ih T)te Jtinal Economy of Glouceshrshtrc, remaiks, that a ndll-bou^l^ 
on an orchard-tarm, is as necessary as a l)uii It is ginerally one end of an out.btil!m* 
ing, oi perhaps an open slieel. iinelerwliuh straw or small iinplements are oecasidhally 
laid up. 'I he smallest dimensions, to lendei it any way convenient, are tvventy-fbu? few 
by twenty, a floor thrown over it, at seven feet high, a door in the middle of the 
it out, and a window opposite, with the mill on tine side, the press on the other side^ of tho 
window, as much room being lelt in front, towaiels the door, for fruit and utensils, as the 
natuie of the mill and the piess will allow. The utensils belonging to a mill-house are 
lew the fruit is brought m e wts or baskets, .ind the liquor carried out in pails. 

4110 Of the comm m cttln mill there arc several vanities, turmec] on the principle* o( the bai^N 
mills 01 tanners t be eirrle enclosed by the trough is in llev onsliirc gsperally in one division W2 ), 4 ait 
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IS snnKlimesthviileil into com] srtinriits for i out lining ilifli rent varieties of the same fruit Ifg 603 ) Tbl^ 
SI 2 L ot the luiiliei v.irits lium two anil a hall to leiir ii il i h ilf fii t in diimeter, and from nine to twel^ 

11)1 lies in thiikiicss, which in general Is equal, like 
th It ot a grindstone, not varying, likethi^ of amiU- 
btoiu the weight one or two tons iChe bott^Of 
the ihaii is somewhat wider than the runner, that 
this may run Irrtly llie inner s^ rise* 
di< III irh, hut the outer side spretil^ so as to mSkhsH 
till top ol the trough some six or eight inches wider * 
th III the bottom, to give treedom to the nini)cr,and ' 
mom to sc itti r m the Iruit, stn it up white sTiiwliig, 
and tike out till giouiid matter rhCmqpth is MOe 
or ten me lies 1 he outer rim of the trough is tnive 
or tour inches wiiU , and tin diameter of the iiimr imit, whiili the trough circumscribes, AvSh 
tour and a bait to tni Icet aiiirding to tin sin ol Ihe mill i Ins is sometimes raised by a uhle Hr , 
tt i< k pi tuk fixed III on tiie sti i e, with a i urh ol wmid, lessi miig to an aiigli, bxcci upon the circumferwca,*. 
of tin (rough. 111 ikiiig till wlioli <li| (h ot the trough ilioiit equal to its width at the bottom rhitlefMM 
lh( quantity of the stone, and the plank upon thi cintro answers other purposes. iiiecnttWblB Ota « 
liiiildle si/ed mill IS about nine h et, si nit ire tin, ami seme few twelve, in diameter, thownOjOtte^ 
eomposed ol two three, or tiur stones, ciimped togtthcr as one, and workeil, or at least finianM,Mto 
tliey an ciainped togtlhir Hit best stones are r used in the forest ot Otan they are mot^ljr a daiki. 
icduisli gritstone non t s)i ireous), working with sufliiiint tieedoin, yct sufllriently hard for this intenpoo. 

1 he be dot the mill is lonncd, and the trough p irtly liollowcd, at the quorry, leaving a IMr )ncb|^«tM« ^ 
tdgi ot eai li stone untut out, us a bond to I ri vent Its breaking 111 Carriage Mueh depends on tfic qUltlli? s. 
ol tilt stone It ought not to be calcareous, m whole or in p irt, as the acid ot the liquor would CBiaids 
It home ol tht Hirtroidslnrc stoiiis h ne irlcareniis iKhbles in them, winch being of course dwswvW 
iMvo holes in Hit stone Nor should it I c eutli as will eoinmunitatc a disagrteable tinge to Uialuidai'. , 
A clean g^med grindstone gut is tht (itUst for the | iirposo. 'rp- f ' 

4141 Thif runner, as it his been sien (/j fiU2 ), is moved by means of an nxte pasenSIWUq^. 4ll« - * 
centre, with a long arm, reathing without Wie btel of the mill, for a hoise to draw by, and with a *hM 
one passing to an upright swivtl, turning upon a pivot, in the itntre of the stone, and stqgdIM avUw 
t()|>, by entering a bearing ol the floor above An iron bolt, with a large Kbad, passe* (hroUghaa ejwa,, 
the lower part of the swivel, into tht end ot the iiinei arm oi the axis, ihus thoreguMite double gwi tl^^ 
u obtained anddiie stone kTOt perfectly upright (which it ought to be) witl\lueet stmphe^ and wiflio^^jj. 
Stress to any iwit of the mai iiinc Ibis is the ordinary method of haiigiiig'tnc runner Tqitnlf UMre Mw * 
complex way of ibiing it, but Marshal says he sees no advantige arising trom it Ihifc aiatonUiUinp •,, 
It SCI ins wiHi two lupnw*, one opposite tlie olhtr On the miur arm ol the axis, about afoot BOOi tnl' 
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ia fixed <pr ougltt to be, though >t la frequently wanting) a cogged wheel workuig in a circle of 
com, fixed upon the bed of the mill , ^ .u 

*142 Ihe dtntaelet cf ike vheel is determined by the height of the axis above the bed of the mill, the 
diameter of the ring of cogs, by the distance ol the wheel from the tentre of motion The use ot oog 
wheels is to prevent the runner Irom sliding, to which it is liable whin the mill is lull, the matter, whin 
nearly ground, rising up in a body before thi stone Besides, by tsiiitiiig the rotatory motion of the 
•tone, it renders the work more easy to tlie horse 1 hese wheels reijuire to be made with great exait- 
flesi, and in a country where canicnters ore unaieuslomed to tin in, a inillwrightshould be employed in 
fixing them Thi mill is placed so as to Itiii a horsi path, thout three tut wide, bitwein thi bed 
apd the walls, so that a moderately sized null, with its horst p ith, t ikes up a siate ot fourteen or hfleeu 
feet every way 

4143. A cidtt-tntll tue m the soutk o/Fiance (fig ff4)is worked onacirciilar platform of boards, 

ind in tiad of stone the vheel or loniial roller (a) u> of 
c 1 st inn 1 hi fruit is spreail thinly ovir tin plittorin, 
and the nlhr moved round by one in in or i woman 
h I om the roller s cov inng rnon breadth than the narrow 
h irk winds in usi in 1- ngland, more fruit is < rushed in 
a short time by this sort of null than would at hrst 
sight hi suiiostd 

4144 All elif,ilili fiesriiption of mill, where cider is 
only midi I ir priviti usi, (onsistsot t |>air of fluted 
rolUis wirking into t ich other flu si rollers are of 
east lion, holli w ihout nine inches in dnmetir, with 
Holes or tilth abrutaninili widi aiidiii'irly as miiih 
detp 111 gtiieial Ihiv ire worked by h nd, two intii 
wrrkin„ ti, oust eaih othii Bilwcin these theliuit 
pi IS tuui till rolltrs bung t ''st set wide to break 
it into lra(,m<nts an I afterwards sir to ridiiie 
the fragments and the setd«, the bruising ct the latUr biiig ot cssiiitiil use iii laking h fcli 
flavoured Cidir 

414<> the upfle miff is an iron imihmi ^\llere non mills base hern triid this metal Ins been found 
to bt solubli in thi acid ot api Its to which it tomimu it iti i lire wn eol< in mil m uiiuli'isaot tiste 
No lombmatioii li IS b( in a iitiincdt tikiilic lilwiiiilhs leid mil li ul, but as thi calx of this 
metal readily dissolves in and lominiinu itis m ixtriinily i one ns qualify to tin uetous Jiiuc ot the 
atijile, It should never bi siilliud to loiiu into i nta t with the liuit i r liipi n (Knight nl/itAf/lt inii 
Ptai ) In Ireland the tiiUr mill is tom] sul ot tivi hi n/i nt d wi idt n cylinders, lovireil avith studs cf 
iron like an organ barrel llusi woik. into tach other and trusli the in Us, wlnih ire afterwards beat 
In a vessel with wooilen pestlis 

414(> Ike cnK-rj! ss in Heirfordshiri is amolifiiation of the common siriw press In Ireland the 

J iTCss bears a eoiisideral le rtstinblanit to the itmmi n wine ] rt sis it lime tint bung ettiiteil bv i 
ong liver which in hngland is ifliitid ly i sirtsv It will sisc s iiit subsiqiicnt troutli it in pressing 
out the juiLi, till iitii n ol till I ress U q 11 cd i r duallv indvtiysl wiv in reasiil In this way the 
Junes, at first rimning muddy, will atlingth Lome (tt j iitiilly trail jaiint laidtii) siyeh Dom fun) 

41 n Cider cJoiht lie usid for tout unin,' thi poininige in oidor to Us being prtssed. 
Tlitj are usually iindt of toiuiiioii hiir-cloth , but siiili as is ratliir tlosc in its texture 
IS the bist Till size is giuti illy ibout foui iitt sqinic, ind tiny hold about two or 
three buslitls, or is much as thi mill i in gnnd at onrt and llitsc ait In ipcd over tath 
other till the press Is full Hit liigti prtsstsavdl hold iiom light to fifteen bi„s, wliiih 
ynld from om to two hundiid gallons of liquor, ncordmg to the largeness of what is 
termed the clifeise lo peifoim the woik initlj, it is ntttss uy to have two sets of tlnse 
bags for tiny dog and fur iii piissing, ind consiqiniitly hetomc unfit for list till they 
have bun w islnd and dntd, so tint, while this is doing, tilhtr the press must st ind 
still or anothir set bt rtady to tiiiploj it Hut some, iinttad of hair bigs, lay long 
straw' undtr the pommagt, tin tnds of wluih tiny tiiiii up ovtr it, tlnn tovti tin 
pommage entiiely with fitsh titan stiaw, upon wluili liny spri id moflnr laytr of 
pommage, and so on alteinatily, till llit puss js full I itlni of flit mtthods will do, 
but those who ait dtsnous ot doing tin woik in tin ncilcst ind best maninr gtnirally 
use bags 

41 IS Ihe cider-iat is a vtsstl made for tin purpost of receiving tin pommage, oi the 
Cidtr btfort it is ratked off into the t isk \ tssil ot this kind should bt madt of wood, 
AS whtre lead is employed it is li iblc to bt coriodtd by tht main and 

4140. Cider casks, wlnn new, though the wood bt tvtr so wtll seasoned, are apt to 
give a disagrteabli rtlisli, unless due t iiition bt iistil btfort-h md 1 rtqutnt scalding 
vuth hot water, into wluch somt handfuls of salt h ivt been (list thrown, or with wattr 
xn which some ot the jxnnmigt his bttn hoiltd, mil wasliiiig afteiwards ivith cidtr, aie 
tlie usual remedies against this tail, and stldoin fiil of removing it effectually Of old 
casks, beci-vcssils art flit worst, is tiny alwijs spoil tidtr, and, in return, tider-casks 
infallibly spoil beci Wine and biandy task uo very wtll, provided the tartar adhering 
to then sides be carefully scraped off, and tiny aic wtll scalded. 



Chap XI 

Laying ovt of Farm and other CuUurable Lands- 

4150v The farmin^temds of an edale arc in generil the grand soiurcc of its annual 
fental. The demesne lands arc thnfly for tnjoybnnt, the roads afford no direct in- 
iome, tha villages, manufactories, coinnioidy the mints and fisl^tnes, and often also 
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the woods, yield no income of consequence; but there remain the lands to be let Out 
the professional farmer, market-gaJdener, nurseryman, and cottagers: from these thO 
landlord generally derives his principal return for the Capital ^d out on tlie estatOb 
Having therefore disposed of all the other ports of the terrimry, it remains only to 
arrange the farming or culturable lands in farms of difierent characters and sizes, in 
cottage lands, gardens, or orchard grounds; these may be considered in regard to their 
extent and arrangement. 

Sect. I. Cxtent or Size of Farm and Collage Lands. 

4151. The proper size of farms, or of land to be let m any way, must necessarily be 
tliat uhich best suits the markets: not altogetlier the market of the moment, for there 
may be a run for large or for small farms; but the market on an average of years, 
times, and circumstances. 

4152. 2'he enlargement or diminution of far ms can proceed only for a time, and to a limited 
extent. '1 he interest of the landlord, which gave the first impulse, is es cr vigilant to check 
its progress, when it is attempted to cairy the measure beyond due bounds. ^ It is in this 
that the security of the public consists, if it were ever possible that the public interest 
should be endangered by the enlargement of farms. Accoidiiigly, in most of our coun¬ 
ties, a few tenants, of superior knowledge .ind capital, have been seen to hold consider¬ 
able tiaets of kind, wliicli, ai'tcr a few yeais, were divided into a number of separate 
farms. 'I'hc practice of these men is a lesson to their neighbours; and their success never 
fails to bring forward, at tlic expiration of their leases, a number of competitors. M'^hcii- 
cver skill and capital come* to be generally dilluscd, there can be few instances of very 
large farms, if a fail competition bepeimitted. No individual, whatever maybe his 
fortune and abilities, can then ])ay so high a rent for several fatnis, each of them of such 
a bi/c as to give full loom for the use ofinaeliineiy, and other economical arrangements, 
as can be got from scpar.ite te*nants. The impossibility of exercising that vigilant super¬ 
intendence, wliich is so iiidispe-nsablc in agrieultural concerns, cannot long be compen- 
satcel by any advantages vvbicJi a gicat fanner may possc'ss. Ills operations cannot be 
biought together to one spot, like those of the manulacturer; tlie materials on which he 
works arc seldom in the same state for a few da)s, and liis instlaments, animated and 
mechanical, aic exposed to a gicat many accidents, which his judgment and experience 
must be called foitli instantly to lepair. 

4153. Jf ue ctaminc the mnous si:es if faims in those districts where the most perfect 
freedom ensts, and the best inanagcinent prevails, we shall find them determined, witli 
few exceptions, by the degree of superintendence wliich they icquire. Hence, pastoral 
farms arc the Lagest; next, such as aie composed both of grazing and^tillage lands; 
then such lich soils as carry cultivated crops eveiy jear; and, finally, the farms near 
large towns, wbcic the giower of corn giadiwlly gives way to the market gardener, cul¬ 
tivating his little spot by manual labour. The lulls of the suiilh of Scotland are distri¬ 
buted into funis of the fiist class; the counties of Ilcrw ick and lloxbuigh into those 
of the second; and the smaller farms of the Lothi.ms and of the Carse of Cowrie, 
wheie there seems to be no want of c.ipital for the management of large farms, are a 
sufficient proof of the geneial principle which dcteiniines the size of faims. {Sup, 
Encyc. lint. lut. 

Stcr. II. Laying out Farms and Farmeries. 

4154. The arrangement if farms naturally divides itself into whatever relates to the * 
farmery or home-stall, and what rel.ites to the arrangement of the fields, roads, fences^ 
and water-courses. In a country like Britain, long under cultivation, it is but seldom 
that these can bo brought completely under the control of the improver; but cases 
occur where tliis may be done without restraint, as in the enclosure of large commons; 
and in Ireland and the highlands of Scotland the opportunities are frequent. 

Subsect. 1. Situation and Arrangement of the Farmery, 

4155. The general principles if designing farmeries and cottages having been already , 

treated of: we liave in this place chiefly to apply tlicm to particular cases. Thoqgh 
the majority of farms may be described as of mixed culture, yet there are a number 
w hich are almost exclusively devoted to pasture, as mountain farms ; to meadow culture, 
as irrigated or overflown lands, lands in particular situations, as in fenny districts, and 
those situated on the borders of some description of rivers: there are otlicrs in wliich 
peculiar crops are chiefly raised, as in the case of the hop and seed farms of Kent, Essex, 
and Surrey. All these require a somewhat different kind and extent of accoromodatioit 
in the farm buildings. . 

4156. The requisites for a farmery common to most characters if farms are, a cefitrat 
situation, neither too^high nor too low, shelter, water, exposure to the south or south-v 
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east, In preference to other points; a level or flat area of sufficient extent lor the build¬ 
ings, yards, and gardens; grass-land sufficient for dne small enclosure or more; and 
suitable outlets to the ^ifcrent parts of the farm, and to public roads and markets. 

4157. Some of these requisites nviy be supplied by art, as shelter, by plantations; water, 
by wells fnd ponds; a flat, by levelling; and grasvlands, by culture: the direction of 
the roads depends entirely on the designer. But in some cases tlic situation of the 
farmery cannot be rendered central, as it frequently happens in the fenny districts of 
Cambridgeshire, where danger might be incurred from extraordinary floods; and in the 
case of mountainous sheep farms, where a central situation might be so elevated as to 
be deprived of most of the other requisites. Still, even iii these cases, the general re¬ 
quisites ought to be attained as far as jiracticable; and there are degrees of attainment, as 
to a central sitimtion, to be arrived at even among fens and mountains. 

4158. Excellent examples of difcrcnt descriptions of farmeries aic to be found in Uer- 
wickshife, Northumberland, East Lothian, and on the Marquis of Stafford’s estates in 
Shropsliire, Staffordshire, and Sutherland. Besides a great number of cottages and 
farmeries of different descriptions, thirty-seven new faimerics liave been erected by the 
Marquis of Stafford in Shiopshire alone, l.och, Lord Sufl’ord’s agent, in describing tlicse 
{^Account of Improvements on the M, of Staford's Estates, tjc.) states, Unit “much attention 
and consideration have been given to the plans of these building'-, with the view of com¬ 
bining as many advantages as possible, and of arranging tiic diffcie*.) {larts in such a 
way as to save the time of the tenant and his people, and in order that their extent 
might be reduced to the least size practicable, seeming at the same time the accommo¬ 
dation required. The most approved plans in botli ends of tlie island were consulted, 
and a gradual improvement has been made on Uiein. The latter ones combine the ad¬ 
vantages of the English and Scotch buildings, avoiding, it is hoped, their respective 
defects. To almost cveiy one of these homesteads is attached a threshing machine, 
constructed on the best principles: wherever water could be obtained, that has been 
made use of a.s the impelling pow cr; and, of late, some of the more extensive farms 
have been provided with steam-engines for that piuiiosc.” 

4159. In selecting a f»o of these examjjlei,, the fust vve shall mention is that of Sidcia, 
or Cider Hall, in Sutherland, erected in 1818. The soil of this farm is of a light and 
excellent quality, particularly suited to the Norfolk lotation of husbandry, which is 
followed by Rule, the new tenant, a native of (he county of lloxburgh. The house and 
homestead cost 22001. It is built, iii the most suflicLent manner, of stone and lime, 
and covered with Easdalc slate, fioin the west coast of Scotland. In the gaiden, which 
is an old one, there arc some of the finest holly trees to be met with any where, with 
several apple, pear, and goan, or small black clierry, trees, of so consjdcr.able a size as to 
show that there is nothing in the climate to prevent the growth of even the more delicate 
kinds of timber, if not exposed to the sea breeze. 

4160. The accommodations of the house Mo, on the ground floor, a pailour, lobby, and 
staircase, family room, pantiy, and kitchen ; behind may be an open yaid, and in front a 
flower-garden; the chamber story, a bedroom and hcdcloset, two bedrooms, maid servant’s 
room, and bedroom. The ofites contain a cart-bousc, stable, tool-house, thresbing- 
inill, and straw-house, lioise-course, cattle-sheds, dairy, ealf-pen, cow-byie, feediiig-byro, 
boothy (i. e. booth or lodge) for ploughmen; jiigsties, and poultry above; paved way, 
and cattle-yards. 

4161. As an example of a N'orthinnherlund farmery for a farm of fi om 400 to 500 acres, 
we have recourse to The General lieport if Scotland. The accommodations aie as 
follows: —In the dwelling-house aic the entrance, stairs to chambers and cellars, and 
lobby, diniiig-room, pantry, coal-closet, pailour, business-room, kitchen, back-kitchen, 
dairy, store-room, jioultry, lann-servants’ kitchen, boiling-hoiise, root-house, riding-horse 
stable. In the economical buildings are a cart-shed, straw-barn, and granary over; 
corn-barns, hinds, byre for throe cows, byre for ten cows, with feeding passage in the 
centre; calf-house, loosc-liorse place, stable, feodiag sheds for cattle, with feeding 
passage along the centre; pigs, dung-places, stiaw-yards, cart-shed, and open court. 
The aspect of the house is soutli, and the garil''<i ancl orchard are in fiont of it 

4162. As an example of a very c»mplile farmery for a turnip and barley soil, wo give 
that of Feam (fg. 605.), erected by the Marquis of Staflbid in the parish of Escall 
Magna, in Shropshire, in 1820. The farm contains 460 acres of turnip soil; and the 
farmery the following accommodations, including a threshing machine driven by steam. 
In tlie house are two parlours (a, a), family-room (b), brew-house, two stories (c); pantry 
(d), milk-house (e), kitchen (y), bedrooms (g), menservants’ bedroom (/i). In the 
court offices a hackney-stable (t), stair under cover (Ir), waggon-shed and granary over 
(1), tool-house (w»), cow-hopsc (n), places for turnips and straw (o, p), steam-engine (q), 
fcarn (»0, straw or other cattle-food (s), stall-fed cattle (t), stables («), turnip-houses (w), 
Viggerira, poultry, tools,^and necessary (w), cattle-sheds to each yard (x). 
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4163. j 1$ an example of a farmery to he mana^d by a bailiff, wc ^ ^1^1 

also in Sutherland. The farm consists of 4.10 acres, the greater part a 

heatltery waste. It contains a suitable house for the grieve or bajhff, and attached to 
the oflaco is a threshing machine, combining a com oi raeal-mill. Its accommodationa 
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Me, ft cIialT-house, corn-rooms, tbresliing-mill, with water-wheel and straw-hotise; 
cattle-sheds, poultry-liouscs, and piggery; stables, byres, cart-shed, cattle-shed, dairy, 
meal-house, lodge for plouglimcn, paved way, and cattle-yards. 

4164. jIs an example a small farmery in the county of Stafford, wc select that of 

knolhvall. {jig. 606.) The extent is 104 
acres; the soil is strong and rather wet, and 
there are some water and other meadows. 
The liouse and yard-buildings are of brick 
and tile, and their accommodations are, a 
kitchen (a), a brew-house (/>), parlour (c), sit¬ 
ting-room (d), pantry (e), milk-house (,f), 
court-yard open (g), coals (A), liackney- 
stable (i), turkey-house (i), pigsties (/), wag- 
gon-hoi-se stable (?«), corn-bay (*), barn (o), 
straw-bay (p), caw-tyiiigs(y), fodder-bins (r), 
caU-Jiouses (a), and waggon-shed, granary 
over, connected with barn (!)• 

4165. As an example of a muldle-sized 
farmery on a clayey soil, wc may refer to that 
of Newstead, in Stafford' hire. This farm 
cotit.iins 614 acres, and the te-’ant. Ford, is 
said to be an example to tlie v\holc country. 
The accommodations of tljc farmery are, in the 
dwelling-house,an outer kitchen, and kitchen, 
master’s room, brew-house, dairy, pantry, 
parlour, bedrooms, cheese-room, attics. Jn 
the court a shed for waggons, with granary over, hackney stable, waggon-horse stable, 
cattle-sheds, turnip-houses, fodder-house, straw-hays, threshing-mill willi water-u'heel, 
corn-bay, tool-house, workshop, bay for unllireshed corn, small granary, and j)igsties. 

4166. As an example of an economical fannery for a faiin of 50 or 60 acres, we copy 
from The General Jieport of Scolhuvl. The accommodations are ; — in the liouse, a 
kitchen, parlour, store-room, pantry, with three bediooms, and a light closet over; closet, 
milk-room, and scullery. In the economical buildings are, a stable with a loose stall, 
byre for ten cows, cattle-shed, barn, cart-shed, willi granary over; jiigsties and cattle- 
yard. This appears one of the most compact .and eligible plans for the fannerics of 
arable farms under 100 acres. 

4167. As an improved lierwichshire farmety, we submit another specimen from The 
General Report' Its accommodations arc calculated for a firm of 600 acres, and consist, 
in the dwelling-house range, of a jiorch, lobby, dining-room, parlour, kitchen, scullery, 
Coal-place, store-room, dairy, pantry, business-room, iioultry, steaming-housc, bailiff’s 
room. The economical buildings contain a riding-horse stable, tool-liouse, cart-sbed, 
with granary over ; corn-barn, straw-barn, fceding-liousc for 66 bead of cattle, root- 
house, byre for cows, calf-pens, stable for ten horses, pigs, with yard and troughs, cattle- 
sheds, dung-basin, and urinariuin under; cattle-yards, cart-road jiaved, rick-yard, mill 
track, open court, lawn, garden, and orchard. 

4168. A farmery for a turnip soil of liom 600 to 900 acres, fiom the same work, 
deserves coasidcration as a very complete specimen of !irrangt‘mcnt. Omitting the 
farm-house, the economical buildings contain a stable, cow-liousc, servants’ cow, root- 
house, young horses’ stable, straw-barn, corn-barn, st.able, cart-sbed, place for pickling 
wheat, killing sheep, or other odd jobs; feeding-house, carpenter’s svorkshop, pigs, geese, 
common poultry, turkeys, pigs, cattle-sheds, dung anti stiaw courts, with urinariums in 
the centre of each, paved cart-road round, optsi court between the yard and dwelling- 
house, rick-yai'd, paddocks of old pasture, ponds for drinking and washing the horses’ 
legs. 

4169. The accommodations fur a farm-house, ^uitahle to such a design and to the 
style of life which the person who can occupy ucli a farm is entitled to enjoy, arc as 
follows: — In the parlour story there is a lobby, with staircase to chambers and cellars, 
drawing-room, bedroom, a. family work-room, dining-room, business-room, kitchen, 
barrack-room or munservant’s room, store-room, dairy, &c. On the first floor ai-e two 
best bedrooms, two other bedrooms, bed-closets, anolber closet, and a water-closet; over 




are servants’ roo.Tis. 


4170. As a farmery for an arablefarm near London of 350 acres (fg. 607.), wc sliall 
give as an example one erected (-with some variations) in the county of Middlesex, in 
1810. It is to be observed, that in Middlesex fanning a great object is hay, especially 
meodosk hay, for the Lot]|don marieet, which gives rise to the covered spaces for loaded 
carts (x); it being the Custom to load tlie carts at night, place them under cover, and yoke 
and ^ bn the ro^ early the following morning. The accommodations of this farmery 
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arc, ill the dwelling-house, a lobby and stair (a), dining-room (6), drawing-room and 
grctn-hoijse (r), a housekeeper’s room, nuiscry or biitlei’s pantry (d), dairy (e), kitchen 
(J"), back kitthen and biciv-housc Cfig-boiise or coaih-liouse (A), small stable (t), 
humess-ioom and stair to men’s room and hnj-loft (A). In the economical buildings 
are a granary (i), pigs (w), laits or odd artiilts (w), viatcr-tlosct (o), poultry litter 
foi the stable (^), stable for twelve horses (»), cliall-ioom (0> litter (t), room for cutting 
hiy into thafl («), places for horse food, or straw, hay, &c. (j)j cattle-slieds (w), open 
colonade tor loaded liaj-c.irts (r), straw cud of barn fi/), corn floor (s), untlircshed com 
and torn-floor (4), machine (1), mill coiiisc (2), tows (3), tow-food (4), calves (5), 
bailifi’s house (6% impltments (7), wood-house, coals, Ac. (8), kitchcn-coiirt to master^ 
house (9), garden (10), poultry-yaid (11), bailill’s garden (12), lawn, shrubbery, and 
sheep-walk (13), pond (14), rickjard (15), stack-stands (16), urin.irium (17). 

4171. In the fteiation<t of t/ns formety (Jig^ 608.), some attention has been paid to 
effect, by intermingling trees, chiefly oaks, with thorns and honeysuckles. 

608 
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4172. An, anomalous design of a farmery for a hayfarm {fg. C09.), calculated for 
eflect and for inspection from the sitting-room (a, o),*fcontains the following economical 
buildings: — A poultry-house vvitli granary over (a), a chaise-house with men’s room 



over (b), rabbits (c), tools (d), carts (e), open sheds for carts or other implements (_/*), 
sick horse or cow. Sic. (g), pigs (fi), stable (»}, calves [k), cow's (/), open passage lighted 
from above and pump (wi), saddle-horse, &<■. (ji), straw (o), chaff-cutting room (p)f 
hand-thrcshing-anachinc (y), unlhreshcd corn (»•), loaded carts of hay (s, <), hay-ricks 
witlt roof movable on wheels to protect the hay while binding (m), ponds (v), lawn (w), 
yard (»). Sitting in the circular room (n, n), tl"' master may look down the liglit passage 
wliich has a wire dfwr, and along the oblique front of the buildings, and see every door 
that is opened. He may also, as appears by tlic elevation (fg. 610.) sec the men binding 
hay under the movable covers. 

610 
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4171. An anomalous design fora com and stall-feeding farm {fg. 611.), m which the 
stacks are built on the tops of the stables, cattle, and cart-sheds (a), may be noticed, os 

pleasing in cftcct, but 
not likely to be so use¬ 
ful as the more simple 
piano. The hay, roots, 
and straw, aie stacked 
in the central circle (6), 
and very readily sup¬ 
plied to the stable (c), 
cow-stalls (d), or feed¬ 
ing-yards (c). The 
threshing-machine (^) is 
driven by water, which 
is supplied by a citipuit- 
ous route (g), from the 
pond near the house (/<)• 
The elevation r 612.) 
has a good eiPect when 
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all the stacks are in their places, and untouched; but as they are removed to the barn the 
appearance of the flat-roofed sheds will not be so tfonsonant to established notions of 
beauty and neatness. 

4174 A farmery for a meadenufarm ^250 acre^ near Ia>ndon 613.)» may be 
at ranged as follows . -i—The house may contain a porcli, lobby, and stair to chambers and 



/ r.. 
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cellars (n), parlour (6), bedroom or study fr), pantry (d), kitchen (c), liimbtr-roorn (y), 
biisiiiess-i-oom (g), bick kitchen (/i), coal cell ir and maid's room over (<), wood-house 
(<), yard and pump (/), pigs (m), chine (n\ povilliy (o), took and toots, &,c (p), two 
stalk, and a saddle and liaincss place hariows and largo implcmunls, &c. (/), 

bailiif’s house or men’s lodge (»), tows ft), chaH-cutting room, and gnnary over (it), 
straw-barn (e), corn-floor (ui), imthreshed corn (t), stable and stall for litter (y), loaded 
or empty carts and implements (z), watering-trough (c^j), rick-stauds (1), baihli’s garden 
(2), master’s garden (3), lawn (4), paddock of old grass (i). 

4175. An anomalovs tlesii'n for o Ivrmp-fnm of 500 an "S (fig- C15 ) contains a 
dwelling-house (a), on an eminence commanding not only the larmery (b), but great 
part of the farm. It is surrounded by the ricks for shelter (<), and by a pond (d), w hit h 
tlrives the threshing-machine (c), and forms <i foreground to the distant sceneiy. There 
are a large feeding-shed (f), a b.ulifl’s lioiisc and garden (g), and the other usual ac¬ 
commodations. The elevation of the feeding-sheds and end of the barn looking tow aids 
the house is simple and not inelegant, ^fg. G11.) Farmciics of this sort are not sub- 
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luitted as examnles for general imitation, but merely as sources of ideas to such as have 
tlic designing of this species of rural buildings, for employers who have a taste for design 
and for oiiginality, and who can afford to gratify tliat taste. It is a poor business and 
pne which never can procure much applause, when a propnetor of wealth and cultivated 
mindm yeets for his own use the same sort of farmery, or, indet'd, of any other buildings, 
as me tenants who support him. In East Lothian, Berwicksiiirc, Northumberland, and 
on the Marquis of Stafford’s estates both in England and Scotland, are some noble 
eSBjnpItis of substantia], commodious, and even elegant farmeries. (See Gen. Rep. qf 
nwA Loch's Imp, on the Marq. of Staffords Estates, ^c. 8vo. 1819.) 















SuBSF.CT. 2. I,a]/hig out Cottages^ 

417G. Cott^^e buildings include a variety of habitations, from the 
wa^ds On a large estate there will be cottages for tradesmen and mechanics, wrth anj 
without fields and^gardens ; others for market-gardeners and ®“3“"on ^hB 

gardens and orchards; for operative manufacturers ; *'^e*^extent of ground 

fann lands near the farmeries, for ploughmen 

wliich ought to accompany these cottages must be determined entirely by the demana . 
the regular labourer and ploughman require the least; and the gardener and tradesman, 

who keep a horse or horses and cow, the moj.^^^ ^ ^ ^ tradesman, me- 

--chanic, or bailiff, given in The General liej^ort 

-'“Si -l| of Scotland, contains the following accommo- 

, I „ ^ \\ e Lions;-A porch, lobby, living-room, two 

I 1 closets with beds, pantry and dairy, fuel and 

- t,^b lumber-place, pig, and garden. 'IJe cow is 

Yr kept at the farmery, if for a bailiff; the poult^ 

* <f1 " e the fuel-place, and the bees on stands m 

^ J the open garden. « /« 

I f ' f L—— 4178. A double cottage of only one ^oor {Jig, 

n n 616.) contains in each, the kitchen (o), with 

oven (6), pantry and dairy (c), lobby (d), two 
g n cJLa n g bedrooms {e, e), entrance door (/), frOTt 

L ftl court-yard (g),t.igs (A), necessities 

1 _r rardens are at each end, and the coi^ feu^- 

IfTirn posed to be kept at the fannery. _ 

_ 2 _alav-— ' 417 ?), A coltase on a smaller scale contaiW 

^ a la i» the entrance and stair, parlour and bedrooM, 
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■with two good bedrooms over. Behind the main body of the house ie* a }ean-to« con¬ 
taining the kitchen with dairy and pantry, brewing, fiacl, and lumber-place. Tlie usual 
appendages arc detached. 

4180. A double cottage for two married ploughmen, given in The General Report of 
Scotland, contains a porch, and stair to bedrooms, living-room, pantry and dairy, back 
kitchen, cow or pig-house, gardens, and two good bedrooms to each. 

_ ~~ _ ~~f = ^— " " ] ^ 4181. A labourer'* collage with cow- 

g|— U 3 1 — gL^^j_jAoj«e and piggery {fg. 617.), as com- 
•" g j 7 d monly constructed in the south of Scot- 

-l-i_L — 11^ 1 — 1-'—land, is thus arranged :—Thecow-housr 

r/'-.l' -OO C®) ® lean-tc. 

•‘*’1 Tile dwelling contains, on the ground 

^-Pj floor, an entrance and stair to bed-gar- 

j — 10.6 - -— .u. ^ ret (6), large kitchen and living-room 

I c 2 « ® * _J (t"), dairy and iMintry (d), coal and wood 

I I __ ^ 7 j U')’ •u'^'-t-ary (h). 

!___ _I 4182. A good mechanic’s cottage (fg. 

I ^ > * 618 .) is dins arrangedParlour («), 

kitchen (6), closet (c), dairy and pantry 
- (d), closet to parlour (■’), tool-house {f), 

_ _ poultiy ("), back cntianc.. to the kitclien 

”P l-irl L] !-• U pi * \ fuel-place (/i), back entiancc to house 

1 /« j g / __ - d \ e and stair (i); over are two good bedrooms, 

jll-11—J -^1 -ll-j I— beliind is a small court-yaid, and the gar- 

p r ■ —a—J -- u' * H den surrounds the whole. 

L n n tH 4183. Where Cottages arc erected aspic- 

It, [I cl S /Mrc.vv/Kc (dycc/i'i various oxteiual forms and 

j 1 IIZJ “ J styles of design may be adopted, and at the 

T 11 ^ same time the requisite degiee of comfort 

j preserved within. Three may be grouped 

* \ Syn_n-,' _ togetlier ( ^g. 619.) and each have the usual 

accoinmuiiation of kitclien (a) and par¬ 
lour (6), with the usual closets and garret bedrooms. Tor cottages of ujipcr servants, 
on the demesne lands of piopiietois, Gothic elevations {fg> 620.), Chinese, Swiss, and 
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4184. Far entrance lodges there are many elegant designs by Gandy, Roberton, Pap- 
wortli, and others i some simple and modem, and others in imitation of the elder styles 
of building. 

4185. A very simple entrance lodge of one story {Jig. 621.) may contain a kitchen (a), 
parlour and bed-room opening into it (b), pantry (c), and closet (d). Towards the road 
there may cither be a bow projection or poich. Detached, in the garden, and concealed 
by trees and shrubs, may be the usual appendages to comfortable cottages. 

SonsECT. 3. I ai/ing out the Farm Lands. 

4186. In arranging farm lanth, the principal consul lations arc tlic size and sliape of 
the fields, and the next the access to them and to the faimery by proper loads. 

4187. The form and size of fields have too often bitn determined without much 
regal d to the si/c of the firm, the cxposiirt, and the eijuability of tlie soil. This is the 
more to be regretted in the cisc of live, ft ores, which ought to endure for a long course 
of years, and which cinnot be traditatid without considciabic expense. In The Code 
of AgticuUure it is observed, tint when a whole firm is divided into fields of various 
sires, it IS chfhcult to form i pi in so is to suit a regulir rotation of crops, or to keep 
VIly accurate accounts. Wlitreis, by hiving the fields in, gemralof a 1 irge si/e, the 
whole stiength of i firm ind the whole itteiition of the farmer aie directed to one 
point; while in cmulition is excited among the ploughmen, when they are thus placed 
m circumstinces wliiih admit tlicn vvoik to be eonipiied. Some small fields are 
ceitaiiily eonvcmeiit on any fum, for gi izing and other puqioses to be afterwards 
exiilamed On elcvited situations, also, the slicltcr dciived from small enclosures is 
oi use. 

41SS A numhet of small encloswts, irrp),ul irly stuped, surrounded wifti trees or hiRh heilges, in corn 
firms, tnd more esi tt i illy in com Iiiulv situ ite 1 in 1 1I it < ountry where shelter is urmevissiry, is exceed. 
inf,lj iiijiiiiiiiis to the f irmtr lie i Its tin i rij, iial tspcnsi ot ni iking tin enclosures, the injury done to 
the Hops ot trim, prolmed by tlu wmt ot i Irci ciuulition ot nir, and the harbou'' iflordcd to num¬ 
bers of sm ill birds the viry siti ot iiiiinc lous lie Ig s, with thin ittindint ditclus, mil the iineultivatcd 
slips ot land on both sides n( thiin, loiisiiiiK i much lirgir pripoitin of irabli linil tlmi is commonly 
iniaginid Helgis, i iiiiillyil ici ompimi 11 y rows it tries griatly i xhiust thi ground of its fertility, 
nourish wiids, tlie seeds it wlnih in iv It widrlj ibssimiii iti I, mil, by Ihi ivilusion of air, the bar. 
listing of the I r p is eiriii d on muii slowly 1 \< n U| n nu idow I iiid, sm ill inelosuris eneirilod by 
Ik I IS in iiijiiri us, is the\ privint tin iiiLiiIiliun tl itr I r mikiiij or ilrving thi hay binall in. 
closuirs, wilhl i(,h he Igts inltiiis ire il o ivtri iiiilv ii jiiiioiis to thi i o ids in their ntighbourhood 

41S> Huh 11 Us i! a cm III rehl i/" Iiss ground is w isted, iiid tewer li nics arc to uphold The 
crops of gi iin bung in in ev.|o i 1 to wind, i in In hir\i tid latliir, iiid they suflbr less trom damp 
snsons Sndl eiilr urts in [ stiiri lie more produitivi in wintir, being better shiltcred, but in 
siiininer the I irg r ind more 11 in tl e in li nr s iit tin bcttei t i in nut Wi ithir both i ittle md sheep 
dlw lys res )it to lilt ini ht iry pines Itisiini, il i, when they in ui ] isture, to obtiin a supply of 
witir in luge tit Ids tli in in snnll oiks indit I, In Ids in s< initnnes so sm ill, th it it IB very diRieult to 
priKurc an id< quate sup ily it witirevin in wiiitir 1 ut the. luinhisui argument ui favour of large 
ar ible dilds is this, tli d win re fnl Is iiit sm ill, iiiui h time ind lili nr ne wasted by short turnings, and 
It IS now isiert lined, “thitif hi his ire ol a n iihr shii c, ind the ridgi s cl a piojier length, hve 
ploughs miY do is much work is si\ j h iighs in fn Ids r f a small sui iiul ol in irngiil ir shijie, while 
eveiy olhir bnnih of I ibour (siii li is dung jwine hii rowing, n ij iiif,, tnd carry mg in the hiivest,) 
lan hi exoeuteil though nut iltoeithir, jit neailj, in the saint ;Topuitiun ' {Uuib of hcot vol. i. 
p 41 and Sup huyi Jtnt lit ytgi ) 

4100. fhc (ircumslamts on uhich Iht si c if Jnld\ cuAd to dipend me, the extent of 
t]ic film in winch thej aie situitid, tlu nitiiie of the boil ami subsoil, the lotations 
adopted, the iiulination of tlie giound, its being in pasturige or otliciwise, and the 
natiiie of the chin ite. {Codi ) 

4101 r t lent of the f aim llu sire of fields ought iiitimlv, in some miisuri, to depend upon the 
extent of the pu sissi m In smill funis ni ir louiis Ik n six to twilvi lerts miy bo sufficient, but 
while firms ire ol i eonsulei ibit exti iit, (u Ids fiom twiiitj (o cvin tiltj acres, md, n soini particular 
easts, IS Inth is sixty, iniv be used to idvii tige In giiiiril hiwiver, oviii on Urge firms, when 
pciiiuUid by loeil eiriuinst mcis, hilds ol a inidiutn sin, as from filtceii to twenty-hve English acres, 
are iteommtndid by conn iti nf judges 

4112 Sul and subsr I In dividing a farm into fields, the niture nf the soil and subsoil ought to be 
kiptmviiw Whin the soil is miiu ns, it would bt i loptr to stpinle the light from theheavy They 
an not only bitti i i iliiil ited f ir dilfi ii nt einps and difh lent rotations, ut arc niturally idiptcd to be 
lultivatrd it dift rci t eist ns It is in ft rtun ite, thiietoii, to hive soils ol i hctirogeneous nature 
mingled 111 till same hi Id Hut while this ) irtiilly likis iliit, Ur nistinie, wheie there is only an 
nirt or two ol h ht soil to ten ti twenty ol stroi g soil, ht the folhwiig plan be adopted —At any 
slicktimi, t tliir in siiimnir ir wmtir, nu re esiieciilly whin tin liilt is under fillnw, employ two 
earts and horses with four hlU i s, to rover the lere or two of light soil, with the strong soil Contiguous, 
and the soil in the held will thin b^omo more iiuitirm In fields wI ere light soils predominate, the 
pliii might be reverse tl this plan, though it first ixi>ensi\(, is ittiiidiil with surh advantages that, 
vilieni vt r It IS liLCCSsirv and pnitirible, it ought to hi tarried into etfiet 

U*)? 7hi lotation adepltd It in ly be lonsidireil is a good gineril rule, to divide a farm according 
to the course of crops pursued m it, tint is to sav, a turn with a rotition of six crops should have six 
fields, or twelve, ai cording to cut mnst met s It is proper to have a w hole field, if the soil be uniform, 
under one crop, and every farmer of exptritnie knows the comfort of having the produce of the farm 
as equal every year as the sod and seison will admit ot 

4194 Inclination of the pound It is, however, evident that tha size of the fields must in some 
respects depend on the fl itness or the liillv sh qic of the ground Fi en on dry land, if there be a rise on 
the gromiil, from fifteen to twenty ehllns is sufhiiiiit length, for if the ndw be longer, the horses 
bceoinc iniieh fatigued if eompelleil to plough a strung furrow up hill beyond that length in one direc- 
tion Tins ohJiiUon, however, to large fields, mav m vtme mcisure be obviited, by giving the rid^ 
and furrows in such fields as arc on the sides of a hill, such an obliquity as may dimiiiisli the difficulnet 
of till ascent 
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4W5 Pa^urage Where the Bystem* of {treiing and tillage alternately i* followed (more eroeclally 
whire the heldn are pastured lor two or three year, in succLsaion), it u convenient to have the nelds of 
from twenty to perhaps thirty rnghsli acres The firmer m lifts tnahled to divide Jus stoik, which he 
cannot well do with larger holds 1 hi. rattle or shttp remain more quiit thm if a greater number were 
culieoted togethir, and less grass is destroyed bytreuhiig When such a held has been pastuicd tor 
some time, the stock should be iimoVLit to another, till the grass in the tormcr has rtniwcu, and is tit 
for being eaten buih a size also, in gtniral, suits graziers bitter than larger ones, and consequently 
fields of this extiiit when in pasture, generally let for nioie rent 

41!»i C/im ttf llie last circumstinLc to be considered, in determining the proper size of fields, is the 
nature of theelimitc Indiyand cold climates, small enclosures are desirable on account ot shelter, 
whereas, in wet toniitries, the fields uiidir culture caiinut be too opiii and airy, for the purpose of dry. 
log the ground, of bringing torw ird and ripening the grain, and ot en ibhng the f irmer more easily to 
secure It dm ing an unfavourable harvest, by haviii„ i In e rii i uhtion ot air Rut, though on large firms 
fields should in geniral be torined on an extensivescali.yit thire is i convenience in having a few smaller 
fields near the farm house fir keeping the fimily lows foi turning out young horses, marcs, ami loals, 
lor raising a great vincly of vcgitables, and for trying expeiiments on a small bciIp, whicli may after¬ 
wards be extindeil, if tht v shall be found to answer When enclosures an too large tor particular pur. 
poses, and where no small fields, as above ri commended, hivebein prepirid, large fields maybe sub. 
(tividi<d by sheep hurdjes, a sort of pi rtible ft me well kiit un to every tin nip grower In this w iv, great 
adv Ullage miy be dcnvid from the constiiit use of land Ih it iv lulil i tlienvise have been occupied by 
stationary fi iiies, and the i\[K.nst ot sulxlivisions, whi h, on a large f irm, would iieeissarily h ira been 
numerous, is thereby iv oided I Ins fence is perfectly ctfei tiial igainst sheep, though it is not so Wml eal. 
culated lor strongci animals 

4197. The ikape of fuhh may be eitlier square or oblonw. 

4148 40K i> eji hli i he advantage of having the f mis in straight liiv s, and the fields, when largi, of 
a sijiiare form, is in quest imable is the pli iighiiig 1 1 thim uiulir tins arr iiigiii int can be i irriinl on with 
much greiter de jiateh Some farmirs, win o fill Is are if a w iving or mieviii npi.andwhb enclose 
with hedge iiid ditch, i arry thiir ti m i tbr ugh the h Hows, oi bi st soil, with a vie v ot raising a good 
heilge , thus often sii rificing lorcliesaki of the tinn, the f im of the ir field A sir light Inn, however, 
isprelerihlc evi ii though it shoul 1 be niiissiry tutikes mi ] iiti ulir pains to cnriin thi soil for the 
hedge, where It IS thin and poor on any ilevatioii l>y means ot the square foim, in opportunity is 
alfirded ot ploughing in ivery diricti n, win n neciss iry ind li s time is lost iii e irrying on ill the oper. 
iti >ns of husbandry lU i field of th it loiin th in ot my < Ihi r When tht waving torm is iieie sary to set lire 
proper water runs, plintitions m ly bi so dispostil as to reduce thi hi Ids to squares or oblongs, an! the 
lences to straigfit lines llirtaiigiilar fici Is li ive an ther iilvantagc, tl it in In Ids ot thit sha^ it may 
be known whether the [loughiiiiii have pcrtornieil tinir duty, the qu iiitity ot work done being cisily e if 
culateil, from thi length and breadth of a t ert iiii number 1 1 ritlgos 

4IW OhIoHgJi /fif When fiel Is iie sm ill, an oblong shaj i should be priferrtd, tint the ploughinga 
may be dispitihell with is liw tiirniiigs ispisilil lliisform has ilso other idviiitagis thi litlds ire 
more easily subdivided indw itir ran iii ilmt t every i isi be g t by m ikmg pr j ir | oiiils in the muting 
or joining ol three or fi iir fields nhnsi gutters oi ilif hi s will ii iiviy vv tii ti the p mis In turnip soils 
while the shape is obi mg it is i isier to ilivi li the turnips vvitli nets oi hurdles fur the loiivenn nee of 
Icedmg them off with shicp If the r il„<s are loo fi ii^, ami the ful I dry iml level tJie length may bi re 
duced by m iking cross head I mils or hi id iiilge , it iny place th it miy be considered the fittest by the 
oceu]pier {Codt tj Ag> 1 i to la7) 

4200 //ii/Kf-row tf ICS are very frene rally objeeteil to by agrieultiirists Notwithstand¬ 
ing the giidcn-liko appearance sv Inch they give to the landst ipe, “ it seems to be agiced 
by the most intelligent dgiieiiltunsts tliat thiy ire extremely hiiitfiil to the feneu, mil for 
some distance to the eiops on e ich suit , mil it is evident, th it in rnmy instances the high¬ 
ways, on the sides of which they often stand, suffer greatly horn their shade It lias theic- 
fore been doubted wliether such tiees lie profitable to the piopiietor, or bcnefieial to the 
public, to thefainui theyaic almost m every cise mjuiious, to a degree beyond what is 
commonly imagined ’ {^upj) to 1 myc lirU art jigi ) 

4201 The opinion of loch, a will inlonntd an! uiq rijiid ieil improver ol lamleil property, la of an 
opposite description Hesiys ' 1 lure is lu i hinge in tin iiiial iii ii iiiv ot 1 nglaml in ire tube rigri tied, 
than the neglect whith IS now sli )wn to the iiiUivitiin in I growth it hidgi row limber i he injury 
which it does to the lultiv itioii ot tl eland ismiiili t s. ingiriti 1 ,1 ]eiia]lyil i pi jir ikitiin ol tires la 
made, but even the growth 1 1 the ish solurmdbict igruultur sis n iglit be difiii led, on the ground 
that without It the bist iiiii 1 nici ts eiii] loycil iii the cult vatioii of the siil could not be in ide It is wi 11 
known tint gmxl liidgi row timber is by f ir tin mi st v ilii ible both fir n iv il and domestii purposes its 
superior toughness rendering it eipi illy v dual li to the sliqi builili r and to the pluughwriglit 1 he value 
will! h it IS 0 in ilfurding sliilter is ilsn in itir il be iilis, the raising of gram is nut tin only purpose of 
life, or the only matter 1 1 be attended t nor tl e only objeit worthy ot attention i he purposes ofw ir and 
of national glory, the protcetion imi tiu extension ol our commerie tht eoiistriictioii ami repair of build, 
mgs, and even the enjoyment arising from thi rich and biaiitiftil clfict produced by such deeoratiiui and 
ornament, are all alijects 1 1 matcnil im| irtanii to the well being and constitution ol a highly cultivated 
state of society I ven up in the nimi n irrow basis ot individual utility this priitiii might bo detenricil 
and reeommcndui font is not useless to lo isidir how many I iimlies iml istites have been preserved, 
when pressed by tempi rary diHiiiilties (tram whiih none an extmptid) by i fall ol hedgerow timber 
Oncot the best legal les whiib agrcat]ropi elor i in hive hiB lountry and bisfimily, is an estate well 
stocked with such trei s Believing, as wi do th it tberc e in be no re i1 and pi rmani nt beauty that is 
inconsistent with utility, w e jirefer, tor ir ibli 1 inds, bedges wholly without tinibi r trei s In p isturc 1 inds 
wewould rather see the trees in Blattered groups thai in the hidgi s, because so plai ed they are only injuii. 
ous to the pasture, whereas in the hedge they an injurious to that and the pasture also 

4203. The gates of fields should in most casts be placed in the middle of that side of 
the field which i» nearest the roid, because, in caiting home produce, or m carting out 
manure, the labour of carting is less on a road than on the soft ground of the field, and 
becfiWte such fiartmg always more or less injuics tins ground, a part of it along the hcad- 
being neccssanly sub|cctcdto repetition in the same track, and not man angle, or 
a| ciwoer, unless particular circumstanetb point out this as the preferable mode. 
Some contend that tlie gates of fields should be placed in or near the corner next to the 
or homestead , but our objeetion to this arrangemc'nt is, that, m carting out manure, 
or caiting home the crop, tlie headland is liable to be much more sovciely injured by cart 
fUts than when the gate is ni the nuddic. 



Booit ih Luting pw the farm liANDa 

. 4208.’ The dmittage and water-eounes, if »ny> on fittm laads> require,to be eite(l4e4 fe. 
in laylttg out the ibnces, so as if possible to make the ditches of the latto* ser^ as op^ •' 
drains; alsOf when opportunity ofl^rs, for feonveying streams to be used in irrigat^ot^ ,dlt , 
for diivinfi'hiachincry. The fences and roads will, to a certain extent, be guided by ^e 
course gff such stream or streams. 

4204. an example of laying out Jiirtn land* from a newly enclosed commont we 
submit the case of a flat surface, a strong retentive clay soil, a moist climate, a situation 
distant from markets, with no other object in view than that of making as much of the 
lauds as possible. 

4205. A public road {fig, 625 a) passes the farm, and the farmery is approached by aotlvate road {4), 

eoa The size of tnS (kim deemed 

proper is 550 acres j the most 
protitable mode of occupation 
Is, 180 in arable, and too re. 
maindor in pasture The arable 
subjected to a rotation of 1st, 
beans drilled, or naked flitlow 
dunged j 2d, wheat; 3d, clover 
and rye-grass, fed oR* or mown 
for soiling cattle; 4th, wheat 
or oats, if the clover was mown, 
dunged. The grass-lands are 
supposed to be wholly fedo0^ 
rhiedy with cattle, but also 
with ten cows, for butter and 
breeding, and a few shemt 

4206. 77ie buddings (e) are 
placed in the centre of the farm, 
and rontain stabling for fear 
work-horses, and open sheds for 
eight oxen; ISO iMt of sheds 
for thirty fatting cattle; a bun, 
with threshing-machine im. 
polled by wind; houses for ten 
cows, and other conveniences 
In proportion. Thero is a 
kitchen-garden, orchard, rick, 
yard, and two paddocks (d,/), 
adjoining the farmery. 

4207. Thegrasi-fields {g)ieon- 
taiii only ten acres each, to 
admit of the great advantage of. 
shitting the stock itom ode to 
another. They are most distant, 
from the farmery, because re. 
nuiring least cartage: and, some 
of them being in the lowest part 
of the farm, they may he Irri. 
gated. Trees# are avoided in 
the fences, as injurious In 
surfaces and adhesive soils. For 
the purposes of shading cattle, 
one or two might be planted ii* 
the angles of the field j but » 
temporary shed of the rudest 
and slightest matcrhds, end 

. „ easiest taken down, reeved, 

and reconstructed, is preferable, as calculated to distribute the manure produced by the cattle when at 

*^*4^ The arable lands (h) are preserved in the centre, to save ratting to and 

the enclosures are four times the sizeol the grass-fields, e^li shift formng central fields 

four fields, divided only by open ditches tor carrying off ‘^e surf^e water The two smai^emrei^t^s 
shown under aration, are supposed alternately in turnips, potatoes, cabbages, «c. f » 

The paddocks and closes arc for calves or colts. j ♦t, 

4209. TAe chUf, and almost sole, products of this farm wUl dS! 

former best worth sending to a distant market; tlie latter easily transpo y 

tance ; and botli staple commodities. , . . 

4210. With respect to roads, sometimes a farm is situated on both sides of a highw y, 
in which case all the fields may be made to open into it, cither directly or through an inter, 
vening field. Hence no private road is wanting, excepting a few yards to reach the tarmCTy. 
But when, as is most generally the case, the lands are situated at a distance from a gr^ 
road, and approached by a lana or by-road, then from that by-road a private ro w 
quired to the fannery, and a lane or lanes from it so contrived as to touch at mMt ^ tto 
fields of the farm. In wet and clayey soils, these lanes must be formed of durable 

rials; but in diy soils, provided attention bo paid to fill in the cart ruts as they are 



If 



that being Ad spot which is most frequently m use. WiAout this pr^auhon. 
becomes a mfre where com is Arown down and spoiled m barest, or, 
toavoid the ftiird, Ae gate-posts and neighbouring fence are often damaged. (CYwnnMi;. 

nicatiotu to the Board rf Agriculture, voI..ii. p* 251.) 
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i&ll. WiA good prhale roads a ftnner will pcrfotm hU operation) at mpoh lew exwnsoi the labont d( 
the horse) will be much easier; a greater quantity or weight of grain and other articles may be more ex¬ 
peditiously carried over them; manure can be more ea^iy Conveved to theideUM; the harvest can Im 
carried on more rajjddly; and wear and tear of every description wiU be greatly reduced. jtCode c^-duri. 
culture, pi 138.) , 


BOOK III. 

OF niruovixa the culturahle iands of an estate. 

* 

4212. ITavino completed the general arrangement of an estate, the next thing is to 
improve the condition of that part of tt desUned to be let out to tenants, which, as already 
observed, constitutes the chief source of income. The farm lands being enclosed and 
subdivided, and the farmeries and cottages built in their proper situations, in many cases 
no other improvements are wanted on tlie soil than such as arc given by the teQant in 
the ordinary course of culture. But there aie also numerous cases, in which improve¬ 
ments are required which could not be expected iiom an occupier having only a temporary 
interest in his possession; and these form the pre*-^.it subject of ihscussion. Such 
improvements are designated by agiiciilturists permanent, as conferring an increased 
purchasable value on the pioperty, in opposition to impiovcinonts by a tdhapoiaiy 
occupier, the benefits of which are intended to be rc.iped during his ’ease. Tlie latter 
class of improvements includes fallows, liming, m.uling, manuring, improved rotations, 
and others of greater expense, according In the length of lease, rent, and cncouiagement 
given by the landlord ■ the foi mer, vi liich w e ai e now about to discuss, includes draining, 
embanking, irrigating, biinging waste lands into cultivation, and impioving the condition 
of lands already in a state of culture. 


Chap. I. 

Draining Waleiy Lands. 

4213. Draining is one of those means of impiovement, respecting the utility of whicli 
agriculturists are unanimous in opinion. Though piactiscd by the Koinans (14.3.), and 
in all probability in some cases b^ tlie religious fiaternities of the daik ages, It was not 
till after the middle of the last centuiy that its iinpoitance began to be fully understood 
in Britain; apd that some individuals, and cliicfly Dr. Anderson and Elkington, began 
to practise it on new principles. About tlie same time, tlie study of gcologj became more 
genera], and this ciicumstance led to the estabhslimciit of tlie ait on scienlifie piiiuiples. 
The public attention was liist excited by the practice of Elkington, a faimer and self- 
taught professor of the ait of diaining in W arwicksluie and the adjoining counties. On 
the practice of this artist most of tlic future iiiiprovcineiits liavc been founded ; and tliey 
have been ably embodied in the account of his practice by Johnston, fiom whose woik 
we shall draw Uic principal inateiials of this section, botrowiiig also fiom the wiitings 
of Dr. Anderson, Marshal, Smith, Faicy, Stephens, and some others on the same 
subject, and from the sixth and seventh volumes of the Highland Society's Trans lUwns. 
After subndttiiig some general reraaiks on the natur.d causes of wetness in lands, w'c shall 
consider in succession the drainage of boggy lands, hilly lands, mixed soils, retentive soils, 
and mines and quarries; and then tJic kinds of chains, and clrainiiig materials. 

Sect. I. Natural Causes of Wetness in Lands, and the general Theory of Draining. 

4214. The successful practice of draining in a great measure depends on a proper 
knowledge of the structure of the earth’s upper crust, tiiat is, of the various strata of which 
it is composed, as well as of Uieir relative degrees of poio'ity, or capability of admitting or 
rejecting the passage of water through them, and likewise of the modes in which water is 
formed, and conducted from tlic high or hilly gituatious to the low or level grounds. In 
wliatever way the hills or elevations that present themselves on the surface of the globe 
w’cre originally formed, it has been clearly shown, by sinking large pits, and digging 
into them, that they are mostly composed of materials lying in a stratified order, and in 

or, planting directions downwards. Some of these strata, from their nature and 
WOjperties, are capable of admitting water to percoIate.or pass through them; while otbera 

not allow it any passage, but force it to run or filtrate along their surfaces witliout 
t^fOnetrating them in any elegree, and in that way conduct it to the more level grounds 
lielow. There it becomes obstructed or dammed up by meeting with impervious materials 
^ some kind or other, by which it is readily forced up into the siipei incumbent layers 
they happen to be open and porous, soon rendering tliem too wet for the purposes 
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of agriculture; but where they are of a more tenacious and impenetrable qliaSty, they 
only become gradually soften^ byithe stagnant water below them; by which the surdtee 
of ^ grov^d is, however, rendered e^pially moist and swampy, tliough somewluit more 
slowly thdh in the former cash. It may also be observed, that some of the Strata which 
cunstitsite such hilly or mountainous tracts arc found to be continued with much greater 
regularity than others; tlmse which are placed nearest to the surface, at the inferior parts 
of such hills or-elevatiorts, being mostly broken or interrupted before they reach Uic tops 
or higher ports of them; while those which lie deeper, or below them at the bottom, show 
themselves in tliese elevated situations. Thus, tJiat stratum which may lie tlie tliJrd or 
fourth, or still deeper, at the commencement of tlte valh \ may form the uppermost layer 
on the summits of hills or mountainous elevations. This arrangement or distribution of 
the difl'erent strata luay have been produced partly by the circumstances attending tlie 
original elevation of such mountainous regions, and partly from the materials of tlie 
original exterior strata being dissolved and carried down into the valleys by successive 
rains and otlier causes, and tlius leaving such as were immediately below them in an cx- 
jioscifaiid superficial state in these elevated situations. {Darmn's Phytologia, p. 258.) 

4215. Ttuisc elevated Urata frequently prove the means of tendering the grounds behto 
wet and swampy} for the general iiioisturc of tlie atmosphere being condensed in ix^ch 
greater quantities in such elevated situations, the water thus Ibrnicd, as well as that 
wliich iSllis iu rain and sinks through the superficial porous inatciials, readily insinuates 
itself, and thus passes along between the first and second or still more inferior strata 
which compose tlie sides of such elevations, until its descent is retarded or totally 
obstructed by smVie iuijiencliable substance, such as clay : it Ihcic beconicv dammed up, 
and ultimately foiccd to filtiate' ••lowly over it, or to rise to some part of tlio surface, and 
constitute, aceuiding to the paiticular circumstances of the case, difleruiit watery appear¬ 
ances in the grouiuls below. These appearances aic, oozing springs, bugs, swamps, or 
morasses, weeping rocks from the water slowly issuing in various places, or a large 
spring or rivulet from thi“ union of small currents beneath the ground. This is obvious 
from the sudden disiii)pe<nance of moisture on some parts of lands, w Idle it stagnates, or 
remains till remove'll by the cHeets of evaporation, on otlieis ; as well as from the force 
of springs being slrongci in wet than in ilry weather, biiakiiig out frequently after the 
land has heem impregnated with much moisture in higher situations, and as the season 
becomes diier ceasing to flow, except at the lowest outlets. The force of springs, or 
proportion of water whicli they send foitli, dejicnds likewise, in a great measure, on the 
extent of the high giouiid on wln'ih tlie moistuie is received and detained, furnishing 
extensive reservoirs or collections of vvater, by which tliey become more amply and 
regularly su])plied. On this account, what arc tcinied bog-springs, or such as rise in 
valleys and low grounds, arc consideiahly stiongcr and moio regular in their discharge, 
than such as biiist foith ou the more elevated situations or the sides of eminences, 
{^Johnston s ^Uiount of Etldnuton's Mode of Jiiaiiitng J^aiid, p. 15.) 

4216’. The waleit condenned on eleiated regions aie sometimes found to descend, for a 
very considerable distance*, among the puious substances between the difl'erent conducting 
l.iyers of clayey or otlier mateiials, before tlicy break out or show themselves in the 
grounds below ; but they are more fiequenlly found to proceed from the contiguous 
elevations into the low grounds that immediately surround them. 

4217. The nature of the stratum (f mutervds on which the water descending fivm hills has 
to proceed must considerably influence its course, as well as the ell'ccls which it may 
produce on sucli lands as lie below, and into which it must pass. W'heie the stratum is 
of the clayey, stiff marly, or impervious locky kind, and not interrupted or broken by 
any other materials of a more poious quality, the water may pass ou to a much greater 
distance, than where the stratum has been frequently broken and filled up with loose 
porous materials, in which it will be detained, and of course rise up to the surface. 

4218. These sorts tf strata eitend to very different depths in different situations and 
districts, as it has been frequently noticed in the digging of pits, and the sinking of deep 
wells, and other subterraneous cavities. The clayey strata aie, however, in gener^ 
found to be more superficial than those of the compact, tenacious, marly kind, or even 
those of a firm, uiyntemipted,*rocky nature, and seldom of such a great thickness; they 
have, nevertheless, been observed to vary greatly in this respect, being met with in soma 
places of a considerable thickness, while in others they scarcely exceed a few inches. 

4219. The intervening porous substances, or strata, wliere clay prevails, are found, for 
the most part, to be of either a gravelly or loose rocky nature. Stiff marly strata, which 
approach much to the quality of clay, though in some instances they may present them¬ 
selves near the surface, in gjpneral lie concealed at consiJeralile depths under the true 
clayey strata, and other layers of earthy or otlier materials; they have been disedvered 
of various thicknesses, from eight or ten feet to considerably more than a bundled. 
{Darwin's Phytologia, p. 259.) The intervening materials, where strata of this nature 
predominate, are most commonly of the more sandy kinds; possessing various degfv^ 



PamUJ. 


<m PRACTICE OF AGRICULTURE. 

of mduffttioB, so as in some cases to become perfectly hard and rodcfi but with frequent 
breaks or fissures passing through them. The loose/ friable, marly strata are capable of 
absorbing water, and of admiUiug it to filtrate and pass through them. 

4220. Thus the vallei/s and more level grounds must constantly be Uable to be overcharged 
noth moisture] and to become, in consequence, spouty, boggy, or of the nature of a morass, 
accordingly as they may be circumstanced in respect to their situation, the nature of their 
soils, or the materials by which the water is obstructed and detained in or upon them. 

4221. tVhere lands ham a sufficient ilegiee of ekuation to admit of any over-proportion 
of moisture readily passing away, and where the soils of them arc of such a uniform 
sandy or gravelly and uninterrupted texture, as to allow water to percolate and pass, 
through them with facility, they can be little inconvenienced by water coming upon or 
into tliem, as it must of necessity be quickly conveyed aw'ay into the adjacent rivers or 
small runlets in their vicinity. 

4222. ffut where grounds are in a great measure fiat, and without such degrees of ele¬ 
vation as may be sutficient to permit tliose over-proportions of moisture diat may have 
come upon them from the higher and more elevated grounds to pass rcadiiy away and be 
carried oft’, and where the soils of the i.uids are composed or constituted of such materials 
as are liulile to admit and letain the excesses of moisture; they must be exposed to much 
injury and inconvenience from the leteiitiou and stagnation ot such quantities of water. 
.Sueli lands consequently letpiiic artificial me.ifis to drain and render them capable of 
affording good crops, wlietber of grain or grass. 

422.2. Lands of vallei/i and other low places, as well as, in some cases, the level tracts 
on the sides or borders of Luge rivers and of the sea, must also frequently be subject to 
great injury and inconvenience fiom their imbibing and retaining the water that may bo 
thus foiccd to flow up into or upon lliem, dtlier through the diff'erent conducting strata 
from the lulls and moimtaiuuus elevations in the neighbourhood, or the porous materials 
of the soils. In these w ays they may be rendered swampy, and have bogs or morasses 
produced in them in proportion to the predominancy of the materials by which the water 
is alisorbed and daiiuncd up, and the peculiarity of the situation of the lands in respect 
to the means of conveying it away. 

4224. To pci form pinpalif the liusiniss of di awing, attention should not only be 
paid to the discrimination of the diffcitnces in legard to tlie situation of the lands, or 
■what is commonly denominated diainago level; but also to the nature, distribution, and 
depth of the materials that constitute the soils or moi e superficial parts of them, as upon 
each of these some variety, in respect to the efteets aiising fiom water retained in them, 
may depend. 

4225. The general orn'hi of that witness of land which it is the objed of under-draining 
to remove, “ will be found to be the existence of water in substrata of sand, gravel, open 
lock, or other porous substances, which either lead to the surface, or, having no natural 
outlet, become tilled or •-aturated, Vliile the picssuie of moic water coming from a 
higlier source, foices tliat which is in the lower part of the stratum upwards through the 
superior strata to the surface ; thus occasioning either hursts and springs, or a general 
oozing through the soil. The object in under-cl.iining, therefore, is not to catch the surface- 
water, but that which flows through their inferior strata; and, for this purpose, it is 
necessary to make a sufficient channel, either at the lower parts of the porous stratum, 
or ill such part of it as may most conveniently cany off the water, so as the pressure 
icferred to may be relieved, or the watei intercepted before it reaches the surface. It 
must always be kept in mind, then, that iindcr-dr.uning and surface-draining are oper¬ 
ations essentially distinct; and every care must be uses! in practice not to blend them in 
the execution. If surface-water be allowed to get into covered drains, the sand and mud 
which it will cairy into tlicsc subterraneous channels will soon choke them up, and occa¬ 
sion bursts, creating, as may be conceived, new swamps; while the expense of taking 
up and relaying tlie under-drains vcill be very gicat, and the execution imperfect, the 
sides being found never to stand a second time so well as when first formed.” {Highland 
Society's Trans, vol. vii. p. 218.) 

4226. Wetness of land, so far as it respects agi'-ullnrc^ and is an object of draining, 
may generally depend on the two following causes, first, on the water which is formed 
and collected on or in the hills or liigher grounds, filtrating and sliding down among 
some of the different beds of porous niatei iais that lie immediately upon the impervious 
strata, foiming springs below and flowing over tlie surface, or stagnating underneath it; 
andj jecondly, on raip or other water becoming stagnant on the surface, from the retentive 
nature of the soil or surface materials, and the particular nature of the situation ofthe 

" ground. The particular wetness wiiich shows itself in different situations, in the forms 
of bogs, swamps, and morasses, for the most pait proceeds from the first of these causes; 
but that superficial wetness which takes place in tlie stiff, tenacious, clayey soils, with 
little inclination of surface, generally originates from the latter. 

4227. The most certain and crpcditious method of draining, in such cases, is that of 



Door lit DHAliJIN© BOGS., 

inta'cepdhg the dascent of the water or spri&g, and thereby totaHy lettioviog the Oii^' 
of wetness. ‘Hiie may be done trhere the depth of the superdctid strata, and edniK 
qucntly of the spring, is not great; by making horizontal drains (Jig. 624. a) of ecmu. 



derable length across the declivities of the hills, about where the low grounds of tlie 
valleys begin to form, and connecting these with others (b) made for the purpose of con.- 
veyingthe water thus collected into the brooks or runlets (c) that may be near. Where 
the spring has naturally formed itself an outlet, it may frequently ouly be necessary to 
bore into it (e}, or render it larger, and of more depth ; which, by adbrding the water a 
more free and open passage, may evacuate and bring it off more quickly, or sink it to a 
level so greatly below that of the surface of the soil, as to prevent it from flowing into 
or over it. 

4228. Where the uppermost stratum is so extremely thick as not to be easily penetrated, 
or where the springs, formed by tlie water passing from the higher grounds, may be con¬ 
fined beneath the third or fourth strata of the materials that form the declivities of hill? 
or elevated grounds, and by this means lie too deep to be penetrated to by the cutting oJ 
a ditch, or even by boring (Darwin's Phytolagia, p. 26'3.) ; the common mode of cutting 
a great number of drains to the depth of five, six, or more feet, across the wet morassy 
grounds, and afterwards covering tliem in such a manner as th.!! tlic water may suflTer no 
interruption in iiassing away through them, may be practised with advantage, as mucli 
of the prejudicial excess of moisture may by tliis means be collected and carried away, 
though not so completely as by fully cutting off the spring. 

4229. As water is so7netimes found upon thin layers of clay, which have underneath 
them sand, stone, or other porous or fissured strata, to a considerable depth; by per¬ 
forating these thin layers of clay in diflercnt places, the water which flows along them 
may frequently be let down into the open porous materials that lie below' them, and the 
surface land be thus completely drained. 

4230. Where morasses and other kinds of wetnesses are formed in such low jilaces and 
hollows as are considerably below the beds of the neighbouring rivers, they may, pro¬ 
bably, in many instances, be effectually diained by arresting tJic water as it passes down 
into them from the higher grounds, by means of deep drains cut into the sides of such 
hills and rising grounds, and, after collecting it into tliem, conveying it away by pipe^ 
or other contrivances, at such high levels above the wet lands as may be necessary: or 
where the water that produces the mischief can, by means of drains, cut in the wet 
ground itself, be so collected as to be capable of being raised by means of machinery, it 
may in that way be removed from the land. 

4231. 7'he drainage of lands that lie below the level cf the sea can only be effected by 
the public, and by means of locks erected for the piirjjose of preventing the entrance qf 
the tides, and by windmills and other expensive kinds of machinery constructed for the 
purpose of raising the stagnant water. 

4232. The mpeiftdal wetness of lands, which arises from the stiflf retentive nature of 
the materials tliat constitute the soils and the particuLar circumstances of their situations, 
is to be removed in most cases by means of hollow surface drains, judiciously fenmed, 
cither by the spade or plough, and filled up with suitable materials where the lands are 
under the grass system; and by these means and the proper construction of ridges and 
furrows where they are in a state of arable cultivation. 

4233. Having thus explained the manner in which soils are rendered loo wet for the 

purposes of agriculture, and shown the principles on which the over-proportions of mois- 
tufe may, under different circumstances, be the most effectually removed, we shall pedt 
ceed to the practical methods wliich are to be made use of in accomplishing the business 
in each case. " ■ 

SeCT. H. The Methods of Draining Boggy Land. 

4234. In the drainage o^ wet or boggy grounds, arising from sprin^^ ofjvater be&e*^ 
tliem, a great variety of circumstances are necessary to be kept in view. .Xiands dfdlW' 
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description, or such as arc of a marshy and boggy nature, from the detention of water 
beneatli the spongy surface materials of which they ai4 composed, and its being absorbed 
and forced up into them, are constantly kept in such states of wetness ns arc highly im¬ 
proper for the piu-pose of producing advantageous crops of any kind. They arc, there¬ 
fore, on this account, as well as from their occupying very extensive tracts in many districts, 
and being, when properly reclaimed, of considerable value, objects of great interest and 
importance to the attentive agricultor. Wet grounds of these kinds may be arranged 
under three distinct beads : first, such as may be readily know n by the springs rising out 
of the adjacent more elevated ground, in on exact or regular line along the higher side 
of the wet surface; secondly, those in which the numerous springs tiiat show themselves 
are not kept to an exact or regular line of direction along the higher or more elevated 
parts of the land, but break fortli promiscuously throughout the whole surface, and par- 
ticidarly towards the inferior jwrts 6‘25. «), constituting shaking quags in every 
direction, that have an elastic fool under the feet, on which the lightest animals con 
scarcely tread without danger, and which, for llie most part, show tlieraselves by the 
luxuriance and verdure of the grass about them ■, and, tliirdly, tliat sort of wet land, from 
the oozing of springs, whieli is neither of such gicat extent, nor in the nature of the soil 
so peat^ as the other two, and to which the tenn bo" cannot' ' stiictly applied, but which 
in respect to the modes of draining is tlic same. (Johnston’s Account of Elkington's Mode 
0 / Dratntng Land, p. 19.) 

43B5. In order to direct the proper mode cf culling the drains or trcnclie, in draining 
lands of this sort, it will be nccessaiy for the draining engineei to make himself perfectly 
acquainted with the nature and disposition of tlic stiata composing the higher grounds, 
and the connection which they have w ith that which is to be rendered dry. This may 
in general be accomplishctl by means of levelling and carefully attending to what lias 
been already observed respecting the formation of lulls and elevated grounds, and by in¬ 



specting the beds of rivers, the edges of banks that have been w rought through, and such 
pits and quarries as may liavc been dug near to the land. Rushes, alder-bushes, and other 
coarse aquatic plants, may also, in some instances, serve as guides in this business; but 
they should not be too implicitly depended on, as they may be caused by the sbignation 
of rain-water upon the surface, without any spring being p'esent. Thu line of spiings 
b^ing ascertained, and also some knowledge of the substrata being acquired, a line of 
drain (Jig. 625. b, b) should be marked out above or below them, according to Uic nature 
of the strata, and excavated to such a depth as will interetpt the water in the porous 
strata before it rises to the surface. Tlic cllcct of such drains will often be greatly 
heightened by boring holes (e) in their bottom with the auger. Where the impervious 
stratum ( fig. 626. a), that lies immediately beneath the porous (&), has a slanting direction 



thro)ilKh a hill or ri»ng bank, the surface of the low lands will, in general, be spongy, 
we^ Imd covered with rushes on every side (c). In this case, which is not unfrequen^ 
a or drfud ((£), properly cut on one side of tlic hill or rising ground, may remove 
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the wetness from both. But where the impervious stratum dips or declines more to one 
side of the lull or elevation than ttie other, the water will be directed to the more de. 
pressed side' of that stratum; the eil'ect of which will be, that one side of such ritang 
ground will be wet and spongy, wliile tlic other is quite free irom wetness. 

4236. Where water issues forth on the suiface at more places than one, it is necessary to 
determine which is the real or principal spring, and that from which the other outlets are 
fed; as by removing the source, the others luust of course be rendered dry. When on 
tlic declivity or slanting surface of tlie elevated ground from which the springs break 
fortli, they are observed to burst out at dillerent levels according to the difference of the 
wetness of tlic season, and where those that are the lowest down continue to lun, while 
the higher ones ore dry, it is, iii general, a certain indication that the whole arc connected, 
and proceed from the same source; and consequently that tin line of the drain siionld be 
made along the level of the lowermost one, which, if properly executed, must keep all 
the others dry. But if the drain were madi along the line of tlic highest of the outlets, 
or places where the water breaks forth, without being siilliciently deep to reach the level 
of those below, the overflowings of the spring would merely be carried away, and the 
wetness pi occeding from tliat cause be removed ; while the main spring, still continuing 
to run, would render the land below the level of the bottom of the drain still preju¬ 
dicially wet, from its discharging itself lower down over the surface of the ground. 
This, Jolinstoti states, was the custom, until Klkington showed the absurdity of the 
practice of diaincrs beginning to cut their trenches wherever the highest springs showed 
tlicmselvcs between the wet and the diy giound, which not being of a deptli sufficient to 
arrest and take away the whole of the water, others of a sinular kind were under the 
necessity of being formed at diffeient distances, to the very bottom of the declivity: 
these being afterwards in a great measure filled with loose stones,'merely conveyed away 
portions of surface water, without touching the spring, the great or principal cause of 
the wetness. The effects of drains fuitncd in this manner lie asserts to be that of ren¬ 
dering the surface of the land iii some degree drier, so long as they continue to run with 
fiCLduin; but as they arc liable soon to be obstructed and filled up by sand or other 
materials, the water is often foiced out in diffeient places and directions, and thus 
renders the land as wet as before, if not wetter. In addition to this, it is a more diffi¬ 
cult task to diaiii the giound a second time in a proper method, from the natural appear¬ 
ance of the ground being so much changed, and the bursts of the old drains, as well as 
tlic greater difhculty of ascertaining the real situation of the springs. 

4237. It matf sonieti/nes happen, hoivtvcr, that uhere the higlwsl are the strongest outlets, 
they may he the main or h ailing ipnngs ; those w hicli show themselves lower down in the 
land being merely formed by the water of the main spring overflowing, and finding itself 
a passage into the earth through an opening in the surface, or thiough tlie pcftxius materials 
of the soil near to the surface, mid being obstiucted somewhat further down in die 
ground by some iuipcivious stratum. This circumstance must, therefore, it is observed^ 
be fully ascertained before the lines for the ditchc's or drains arc marked out. 

4238. In cases where the banks or rising grounds are formed in an irregular manner 
627.), and, from the nature of the situation, or the force of the water underncatli, 

627 springs abound round the bases of 

the protuberances, the ditches madsi 
for the purpose of draining should 
always be carried up to a much 
higher level in the side of the ele¬ 
vated ground than that in which the 
water or wetness appears; as fkr 
even as to the firm unchanged land. 
By this means the water of the 
spring may be cut off^ and the 
ground completely drained; which 
would not be the case if the trench 
or drain were formed on the line 
of the loose materials lower down, 
where the w'atcr oozes Out, which is 
liable to mislead tJie operator in 
forming the conducting trench, or 
that which is to convey the water 
from the cross-drain on the level 
of the spring to the outlet or opening by which it is discharged. But where the main or 
principal spring comes out of n perpendicular or very steep liank, at a great height above 
the level of the outlet into which it may discharge itself by means of a drain, it wnll 
neither be necessary nor of any utility to form a deep trench, or make a covered drain,* 
all the way from such outlet up to it; as from the steepness of the descent tljo 
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would be liable, when the drain was tiius cut, from the thin strata of sand and other 
loose materials, always found in such cases, to insinCiate itself under the bricks, stones, 
or other substances of which tiie drain was formed ; to undermine and force them up by 
the strength of the current, or probal>ly, in some instances, block the drain up by the 
loose sand or other matters, which may be forced away and carried down by it. In 
situations of this kind, Johnston observes, it is always tlie best way to begin just so far 
down the bank or declivity as, by cutting in a level, the drain may be six or seven feet 
below the level of the spring ; or of such a depth as may be requisite to bring down the 
water to a level suitable to convey it away witliout its rising to tlie surface, and injuring 
the lauds around it. The rest of the drain, whether it be made in a straight or oblique 
direction, need not be deep, and may, in many instances, be left quite open; it should, 
however, be carefully secured from the treading of cattle, and, wliere tlie land is under 
an arable system of cultivation, also from the plough. Wltere it is covered, the depth of 
about two feet may be sufficient. There will not, in such drains, be any necessity for 
the use of the auger in any part of them. 

4239. irAere there is a diJficuUy in ascertaining the hue of the spring, and consequently 
that of the cross-drain, either from its not showing itself on the surface, or from there 
not being any apparent outlet, it may, generally, be met with in carrying up the con¬ 
ducting drain for conveying away the w'ittcr. As soon as the operator discovers the spring, 
he need not proceed any further, but form the cross-drain on the level thus discovered to 
such a distance on each side of the tail, or tenninating part, of the strata, of whatever sort, 
tliat contains the water, as the nature of the land, in regard to situation or other circum¬ 
stances, may demand. Where, in forming a cross-drain, the line indicated by the spirit or 
other level is found to Ihj in some places below that of the spring, and where, in boring 
in this direction, water' is not found to follow, it will be necessary to make short drains 
or cuts of the sanie depth with the cross-drain, from it quite up to the source of the 
spring; for, if the drain be cut below the line of the spring, the possibility of reaching 
it by means of an auger is lost, as wliere the under stratum is clay, and there is no under 
water, the use of the auger cannot be elFcctual; and if it be made above the line of the 
spring, it will be requisite to cut and bore much deeper, in order to reach it, the ground 
being in general higher in that pai-t; besides, the portion of porous sti-atum below the 
drain may contain a sufficient quantity of water to render the land wet, and that may 
readily get down underneath the trench, between the holes fonned by boring, and break 
out lower down. 

4240. In situations where the extent of bog in the willep between two banks or eminences 
is so narrow and limited as that the stratum of rock, sand, or other materials, that contains 
the water, may unite below the clay at such a deptli as to be readily reached by the auger 
(Jig, 628. a), will seldom be necessary to have more tlian one trench up the middle. 



well perforated with holes (6) by means of the auger, cross or branching drains being 
unnecessary in such cases. For notwithstanding tJic spruigs, that render the land in¬ 
juriously wet in these cases, burst out of tlie banks or eminences on every side, for the 
most part nearly on the same level, the reservoir from which tliey jrrocced may be dis¬ 
covered in the middle of the valley, by penetrating witli the auger through the layer of 
clay that eonftnes and forces the water to rise u{i and ooxe out round the superior edge of 
it, forms It uiuon with the high porous ground. From th^ drain being made 

in thohollowest part of the land, and the porous stratum containing the water being then 
bored ipto, it is obvious that, tlie ditch or drain tlius formed being so much lower than the 
ordinaiv outlet of the springs, the pressure of water above that level, which is the bottom 
of the dtain, must be such as to force that which is under tlie drain or trench ffirough the 
boles HIMMle by the auger, and in many instances, until a considerable quantity of tlie 









Book 111. 


DRAINING BG6& 




water ia evacuated, make it rlw to a greater height than the level of its natural outlet. 
The eflect of which must be, tfaat^the water forming the spring, having found by these 
ineanv a fresh and more easy passage, will quickly relinquish its ibmier opening and 
thus be prevented from running ov«r and injuring the ground that previously lay lower 
down than it. 

4241. Hut in swamps or bogs that are extensive and very wet, other drains or cuts than 
sucli as convey off the springs'^iust be ihade; as, notwithstanding the higher springs 
which ciiiefly cause the wetness may be intercepted, there may be lower veins of sand, 
gravel, or other porous materials, from which the water must likewise be drawn off. In 
cases of this nature, where the land is to be divided into enclosures, the ditches may be 
formed in such directions as to pass tlirough and carry off collections of water of this 
kind, as well as those that may be retained in the hollows and depressions on the surfach 
of the land. There are in many places very extensive tracts of ground that are rendered 
wet, and become full of rushes and other coarse plants, from causes of such a nature as 
cannot be obviated by the making of cither open or covered drains, however numerous 
tlicy may be. Lands in this situation arc frequently termed holms, and mostly lie on the 
sides of such rivers and brooks as, from the frequency of their changing and altering their 
courses between their opposite banks, leave depositions of sand, gravel, and otlier porous 
materials, by wliich land is formed, tliat icadily admits the water to filtrate and pass 
through it to the level of the last-funned channels, and which preserves it constantly in 
such a state of moisture and wetness as to render it productive of nothing but rushes and 
other aquatic plants; and if a pit or ditch be made in lands under these circumstances, 
it quit kly fills with water to the same level as tliat in the watercourse. This effect is, 
however, more liable to be produced, as well as more complete, where the current of the 
water is slow, and its surface nearly equal witli that of the lantl, than Where its descent 
is rapid. Under such circumstances, while the river or brook remains at the ordinary 
height, no advantage can be gamed, whatever number of diains be formed, or in what¬ 
ever direction they may he made. The cliitf or only means of removing the wetness of 
land proceeding from this cause is, that of eiiLirging and sinking the bed of the stream, 
where it can be effected at a reasonable expense where there is only one stream, and it 
is very winding or serpentine in its course, hukIi may however be effected by cutting 
through the different points of land, and rendering the course moic straight, and thereby 
less liable to obstruct the passage of tlic water. But in cases where there are more than 
one, tliat should always be m.ide the Lhann(.l of conveyance for draining the neighbour¬ 
ing land, which is tiic lowest in respect to situation, and the most open and straight in its 
course. It may likewise, in particular instances be advantageous to stop up and divert 
the waters of the others into such main channels, .is by such means alone they may often 
be rendered deeper, and more free fiom obstruction : the materials removed fiom them 
may serve to embank and raise up the sides to a gieater height, as while the water can 
rise higher than the outlets of the drains, and flow backwards into them, it must render 
the land as wet as it was bcfoic tlicy wcic foinied. and the expense of cutting them to 
be thrown away. 

4242, The collected rain-water, becoming stagnant on a retentive body of clay, or some 
other impervious nuiterial, as it can Jiave no outlet of the natural kind, causes such lands 
to become soft and spongy, thus fonning bogs of a very confined kmd. As such bogs 
are often situated veiy gieatly below tlic giound that suirounds them, the opening of a 
main drain, or conductor, to convey off the w ater collected by smaller drains, would be 
attended, in many instances, with an expense greater than could be compensated by the 
land after it had been drained. The thickness of the impervious stratum that retains and 
keeps up the water in such cases is often so great, that tliough the stratum below be of a 
porous and open nature, such as sand, rock, or gravel, the water cannot of itsdf penetrate 
or find a passage from the one into the other j consequently, by its continued stagnation 
above, all the different coarse vegeUble productions that have for a great length of time 
been produced on its surface, and probably tlie upper part of the soil itself, are formed 
into a mass or body of peat caith, equal in softness to that of any bog originating from 
water confined below, and less productive, and which is only capable of sustaining the 
weight of cattle in very diy seasons, when tlie wind and sun have exhaled and dried up a 
great part of its surface moisture; but even then it is incapable of admitting the plough 
upon it. 


4243. As these Mnds of bogs diffn materially m then ortgm from those whu ii have been alrei^ noti^. 
their drauiaee must of course be accomplished in a different way Iho foUowin|[ method of moceediim 
Is recommended as perhaps the least cxi>eiuivo — In the middle, or most dc|>cnding part of the ground, 
the first drain (fie 629 a), may be rut, into which all the others should be made to lead ; the num^r 
ftnd dircN^ion of wnteh mutt be r^^lated by the extent of the bog They should 1x5 cut through the 
pMt, or moiit spongy upper soil, to the surface of the clay, or other retentive stratum of materwis, which 
must then be perforate or bored through in order to let the water down into the pervious stratum bmow, 
by which it may be absorbed and taken up. The same effect might be produced by digging one MrM 
well, or pit, m the middle or li# 08 t part of the bog, through into the porous stratum belw, and ooniw^ 
lug the other with it, as by such a method the troulae and expense of boring along the aipin* woipd 
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be laved In thcie caiei, 'when dralniare made, they should always be cut as narrow as it is possible to 

make them and, after the holes have been formed 
in them by (ioTing, filled up with loose stones to within 
about a toot and a half of the Surface, which space 
may be made up by a portion of the earth that bad 
bic n taken out, putting in turf with the green side 
to the stones before the earth is thrown in By this 
means the water and prejudicial moisture of the peat, 
or up] er soil, may be taken away by the drains, and 
]iass oir through the holes that have been formed in 
their bottoms But where pits are employed, these 
should only be filled with small stones to the level of 
the bottom of the dram, the filhng being performed 
as soon as possible after they are formed. {Ander 
son s IrtaUie on Dtatnmg, p 88 ) Where there is a 
chalky str itum below, after taking it out, the flints 
contained in it m ly be made use of in this way with 
iniKh advantage, andwherc the drains can be earned 
into quarries where the stone is much fissured no¬ 
thing imie will be nciessary Where land of this 
s rt IS aft rwarls to be iloughcd, great attention 
she uid le given ti the forming of the ridges and 
giving them a regular descent towards the main 
dram, which will contribute greatly to the assist nee of the others in conveying oft heavy falls of ram 
water when they occur 

4244 JBut a nee jsm/y /t rauli a ] revi u h to any attempt to diain l.inds of this kind m the way that 
has been desirilHd, is to ascirtiiii whither the j rous stritum under the ilav be dry, and tapible of 
receiving the water when let down into it or already so loatld with moisture itseif as instead of receiving 

111 re from abf ve, to force up a Ur e quantity to the 
sucfiee, in I thus increase the evil it was intended to 
remr VC i his m ly be the ease m many Inst mees, and 
the substratum i niitain w iter whit h affords no appear, 
anccs ol wetness on the surface, at the place, on 
act lint f f the compact boily of clay that is placed over 
It, but which from its being conncited with some 
silling that is higher, may flow up when an opening or 
passage is gi'in it, either by me ms of a pit or the 
aug r In this way i greater quantity of water might 
be biouglit to the surlare, whieh, from its being eon- 
fiiit I ly the burroiiii ling banks, would reiidei the 
gr 1 lid 1 iiieh in lie wet than be fore, ind m particular 
St itioiis pro luce very groit degrees of wetness 
When tlie sumunding high ground declines lower 

II III th( log Ihough It in ly he it a considerable dis. 
t let 1 V till ail 61 the level and the appearance of 
tit siirliee fit ii iture if the stratum iiiidcriieath 
iniy, in some dtgret be asetrtaiiiid, ind, notwitli 
St 111 ill g it II y alre i ly toi t tin w iter, a dram may be 
( rut 1 into it to t irry off that water, and what may 

III i wist b« It t down ii to it from the riteiitivc stratum 
Hi t he al VC it It must Ic loiifesstd, however, 
tl at cases where surf tei w itei can be let down through 
aretciitive stratum to a ixnous one that will actually 
carry it off, are very raie When these occur, it is 
t hit Hv II limestone or eu il di tru ts, where the surface 
IS hilly tr rugged (Jif, ), and more calculated for 

the pursuits of the miner ilogi t than those of tht agricultt r 

Si CT III J)taintng IltlU/Iands 

4245 Dtmmng hiUi/land% is not in general itUntled witli gre it expense, as the drains 
need seldom be lovered or iilleil up, only in such pi tees is in ly be suHieient lor passages 
toi the annnalg to cioss b} and tlioiigli, wlitie the depth ol the tieiieh does not tuine 
to the water confined below, it miy be iiceessary to peilorite lowet, there need not be 
any fear tliut the holes will fill up, even wheie the di lui is left open , as the iiTipctiiosity 
of the water itself will remove inj sand or innd that m ly tdl into thorn, where mueh 
flood or surf lee water dots not get in Sin ill optiiings may, however, be inide along 
the uppei side of the treneh, in order the more eftcetnally to secure them agiiiist any 
obstructions , an I in these the peiforations in ij he m lelc, Ic iving the mouth of the holes 
about SIX inches higher than the bottom of the di am, vvbielli will be wiUiout the reach of 
the water tliat miy be collected during the tune ol heavy rams 

4246 One qf tke gieat sf impinvements of th liillii <theep pastmis ot Holland bav been eftbeted by 
drainage, while the e'cptnse is comparatively vmall I he depth ai 1 width of the small ones arc only 
those ol the spade fhey are usually carried across the Aue of the hilN m t slightly iiielineil direction, 
so as to avoid the inji ry of too rapid a devetnt after heavy lains and these small eiiU o|)cn into a few 
larger, formed with due regard to the same in me iple, the wl ole it 1 ist, for tn extent ol several hundred 
acres being led into one still larger, which il si barges itstlf into the ncirest rivulet Imiirovenicnts of 
this kmd arc, perhaps, of greater benefit to the individual proprietors ot land who undertake them than 
any titiieri^ 

424^s T/ic sides or decltiiltes of mamy hills, from the irregularity of the disposition of 
the sbt&ta that compose them, arc often covered with alternate portions or patches of wet 
and d^ ground By tlie general appearance of tlie suifacc and tlie vegetable products 
that grown upon it, the nature and direction of the internal btrata may frequently 
be ascertained witli so much certainty as to determine the line or direction of a dram 
vpif^it necessity of examining below the surface of tlie land. As the ease or difficulty 
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of draining such grounds depends solely on the position of the different strata of which 
the hill or elevation may be formcch and upon the erect or slanting direction of the rock, 
Or other retentive body in wliich the water is contained } where the rock has a Blnn H ffg ©r 
horiaontal inclination, the whole of the different springs or outlets, that show tliemselves 
on the surface, may originate from or be connected with tlie same collection or body of 
water, and may be all drained and dried up by cutting off, or letting out, the main body 
of water, by which they are supplied, at the inferior part of the reservoir, or that part 
where the water would of its own accord readily run off if it were not confined beneath 
an impervious covering of clay or some other material. 

4248. Jfut in cases where the rock lies in an erect or ijerpendicularform, and contains 
only partial collections of water, in some of the more open cracks or fissures of the stone, 
which discharge themselves at various openings or outlets tliat have not the least connec¬ 
tion with each other, it would be an idle and fruitless endeavour to attempt the cutting of 
them off by means of one drain {Jig- 631. a), or by boring into any one of them in 

particular, without cutting a 
drain into each (a, b, c). In 
this case it is more advisable 
to make the main drain wholly 
in the clay, with small cuts 
made up to each outlet, than 
along the place where the 
springs burst out; as in that 
line of direction it would be 
too much in the rock, and consctpiently be extremely difficult to cut, on account of the 
nature and disposition of tlie stone. When the water passing out on the lino of flie 
springs can be found by the anger in the main drain, at the point of junction, it will 
bo the more com]))cte1y cut off; but where this is not practicable, the depth of the 
small cuts may reduce it to such a level as will prevent its flowing over and injuring the 
surface of the land below it. 

4i!49. In such hills as are conslilnted <f allemate strata if rock, sand, and clay, the 
surface of the last may frequently he wet and swamp, while that of the sand is dry, 
and cai)al)le of producing good crops of grass; in all such cases, in order to drain the 
land completely, as many cuts will be necessary as tJiere may happen to be divisions of 
wet and dry soil. The summit, or most elevated part of such hills, being mostly formed 
of loose porous materials, the rain and otlier water descends through it till its passage 
becomes obstructed by some impervious bed or stratum, such as clay, when it is forced 
up to the surface, and runs or oozes over the obstructing stratumoffer having 
overflowed tlie upper clay surface, it is immediately absorbed and taken up by the suc¬ 
ceeding porous one, and, sinking into it in the Siimc way as before, passes out again at 
the lower side, rendering the surface of the next clayey bed prejudicially wet, as it had 
done that of the first. In this way the same spring may affect all the otlicr strata of the 
same kind, from the highest part down tlic whole of the declivity, and produce in the 
bason, or hollow at the bottom, a lake or bog, should there not happen to be a passage 
or opening to t.ike away tlic water. In order eflectiially to drain hills of this kind, it 
will be most advisable to begin by forming a trench along the upper side of the upper¬ 
most rushy soil, by which means tlie higlicst spring may be cut off; but as the rain and 
other water that may come upon the next portion of porous soil may sink down through 
it to the lowest ])aft, and produce .another spring, a second cut must be made in that 
part, to prevent tlic water from affecting tlie surface of the succeeding clayey bed. 
Similar cuts must be formed so far down the declivity as the same springs continue in 
the same way to injure tlic land, and in some eases a sufficiency of water may probably 
be obtained to irrigate the land below, or for some other useful purpose. 

Sect. IV. Methods of draining Pitied Soils, 

4250. Where the soil is of a mixed uful varied nature, but the most prevailing parts of 
the clayey kind, the business of draining is considerably more tedious and difficult titan 
where the superficial and internal parts have greater regidarity. In such lands, as the 
collections of water are completely separated by the intervening beds of clay, each 
becomes so much increased in the time of heavy rains, as to rise to the level of die sur¬ 
rounding surface; when the water, finding a free passage, as it would over the' edges of 
a bowl, overflows and saturates the surface of that bed of clay, rendering it so wet and 
sour that its produce becomes annually more scanty, and the soil itself more sterile and 
unproductive. 

4251. From the sand-beds (Jig- 632. a, a, a) in such cases having no coinmunicadon 
with each other, it must evidently require as many drains (b, b, b) as there are beds of this 
kind, in order fully to draw off the water firom each of them. A drain or trend) ik 
therefore recommended to be cut from the nearest and lowest part of the field Intended 
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to be draiaed (c), up to the 
piu. d^ough some rf the 

®lli^BBSfiSB8^ be requisite. 

4252. jyjiere the difereiU beds of sand and clay are of less etlent, and lie togetfier with 
greater regularity, they can be dniined in a more easy manner with less cutting, and of 
course at less expense. Below the layers or beds of sand and clay that lie, in tin’s 
manner, .alternately together, and nearly parallel to each other, is generally a body 
of impervious cloy, which keeps up the water contained in the sand, which sand being 
constantly full, the adjacent clay is thereby rendered moist, and in wet seasons the water 
runs or trickles over it. As in tliese cases, the principal under-stratum of clay is rarely 
more than four or five feet below tlie surface, it is advisable lo cut a drain (Jig. 635 . a) 







to that depth through the middle of the deld^ if it have a descent from both sides; but 
if it decline all to one side, the drain must be made on that side (ft), as the water will 
more readily discharge itself into it; and, unless tlic field be of great extent, and have 
more than one depression or hollow in it, one drain may be quite sufficient for the pur¬ 
pose, as by crossing the different beds tliat retain the water, it must take it off from each. 

4253. A principal difficulty in draining ground of this nature, and which renders it 
634 impracticable by one drain, is when the direc- 

r I, .>1111 tion of the alternate layers, or beds of clay and 

|K sand, lies across the declivity of the land (Jig. 
' ■ W “) «)) that one drain can be of no other 

J S service tlian that of conveying away the water 
I ft after it lias p.issed over the different strata, and 
would naturally stagnate in the lowest part of 
. .a IR the field, if there were no other passage for it. 
1^^ Where the land lies in this way, which is fre- 

K"!!!'! ^ R quently the case, it will therefore be necessary. 

It Insides the drain in the lowest part (ft), to have 
iR others cut up from it in a slanting direction 
ii ■ *he declivity (c, c), winch, by crossing 

the different veins, or narrow strata of sand 
Sill^irnr capable of drawing the water 

from each of them. 

" 4254. Informing the drains in these cases, it 

is rccohimended tliat, after laying the bottom in the manner of a sough, or in the way of 
a triangle, it be filled some way up with small stones, tough sods with the green side 
downwards being placed upon them before the mould is filled in. But where stones 
cannot be readily procured, faggots may be employed, the under part of the drain being 
laid, or coupled, with stones, so as to form a '■hannel for the conveyance of the water that 
Inay riuk. through the faggots, and for the purpose of rendering them more durable; as, 
where the water cannot get freely off, which is generally the case where there is not an 
open passage made of some solid material, it must, by its stagnation, soon destroy the 
fagots, and choke up the drain. 

4^ Tfeesta^ofSpottisuioode in Berwickshire affords an Interesting example of successful drainage of 
ailx^ soil and striate, It was begun in 18ir>, under the direction of Mr. Stejdiens, an etnlnent drawing 
en^neer, add author of a iisenil work on the subject (The Practical Irrigator, &e., Bam. 8yo. ]gS9); 
and eighteen miles and a half of drains, someuarts ot which were thirteen feet deep, but the medium depth 
of which was ftom dve to seven feet, had, in 1820, rendered between five and six liundred acres ofland 
most vduable, which had been before of little value. .. , , 

485(5. The grounds to be drained at Spottiswnodc " consisted of a soil ot various depth, under which 
eobuaonlylaf a stratum of clay from two to three feet deep, then a thin bed of sandy or gravelly substanc^ 

of a foot deep, or mare,4»ntalniiig water j after that another bed of clay, r" 

lastly, sand, gAvel, or slaty rock, containing the larger quantity 
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lowei of these poroas ittaU, the water disappeared in the upper one: and hencejceneraUy tlie expediency of 
not stopping at the first, but of working down till the main stratum was reached. Several instances occuired 
wlicre the strata lay too deep to be reached by a drain: in which cases it was deemed necessary to sink 
wells or pits at certain distances along the iine of the drain, from ten to eighteen feet deep, or more. In 
order to reach the open strata, so that the water, rising through the wells to the bottom at tbedralBi, might 
be conveyed away without reaching the surflice. It was never thought sufiicient to liave reached the first 
seam containing water, unless It were at the depth of four feet or more, and evidently appeared to be that 
containing the main body of water which occasioned the wetness of the surtace.” < Thau, Night. She.) 

4297. The first operation in the process of draining “ was to ascertain the depth and nature of foe 
strata in which the water was contained, and the overfiowing of which, where no outlet existed, produced, 
as was before remarked, either springs or bursts of water, or a general oosing. Along the line of these 
springs, or in ttie upper part of the wet ground, pits were sunk in various placet. The ptaee of each 
being marked out, a man was sent to dig each pit, breaking the ground nearly In foe direction of foe 
intended drain, six feet long and three tcet wide, which is sufficicn* space to allow a man, or sometiinei 
two, to wbrk freely. The earth was then thrown to the lowest side, and well off tram the pit, to prevent 
the sides from breaking m: these pits were made to the deptli of five or six feet, or to a greater depth if 
necessary, according to the nature of the ground, or until thebed of sand, gravel, or rock, which contained 
the water, was reached. Sometimes ic became necessary, alter having gone as deep as a man could work, 
and wlien no water appeared, to bore down with buri'ig.rods, in order to ascertain at what depth the stra¬ 
tum containing the water lay. In some instances, where the surface was wet from a general oosmg, and 
no regular spring appeared, it became necessary to go down to the depth of thirteen feet, when, in break¬ 
ing through a thin cake of freestone, not above an ineh in thickness, the water burst up, and filled the pit 
to the brim in the following morning. This species ot examination prevents the working at random in 
]a)ing out the lines of drams, afi’ords data forjudging of the depth and dimensions to which they should be 
formiid; and, by giving a knowledge of the substances to be dug through, enables one to enter into con- 
tiacts with tile workmen with greater certainty.” (Trans. Night. Soc.) 

4298. A general idea being thus obtained of the gi ound to be di anted, and men employed to sink the pits, 
the next operation is to mark out these lines on the ground. In doing this, a hand sketch (fig. oJSL) 

indicating the direction of the drains and 
tiiiir depth will be found usefol. ** On 
the ground, the lines may be marked in 
various wajs. When the land is in grass, 
a plough may be made to follow the dU 
reetor, as he walks deliberately along his 
iiiteiideil line, a man leading the horses by 
the head, if necessary, and walking be¬ 
tween them. If it is inconvenient to use a 
plough, the lines may be marked by pins, 
or small pits, a spade’s breadth square, 
made at convenient distances, by cutting 
out a turf clean by four cuts of a spade, 
and laying it upside down at the side of the 
hole, in the line of the drain.” The drains were next dug out, and formed j some of them three feet 
wide at the top, six feet deep, anti two (eet wide at bottom, and others of diflfcrcnt widths and depths, but 
generally in tlie same propoi tion. The follow mg are Mr. Stephens’s directions for building: — 

42.99. The side walls of the dram, supposing it to be six feet deep, and tw o feet wide at bottom, “ murt 
be well built with dry stone, all laid on the pro|xr bed land not stt up edgeways), nine inches thick by six 
inches liigh, forming an aperture of six inches square, the covers for winch must be sufficiently strong to 
sustain the pressure of tne iniiinibetit weight of stone and earth; and sliould project, at least, three 
inches over the inside of cacli side wall, — tw'o feet of stone must be well packed above the cover of the 
aperture. The first foot of stone above the cover of the aperture may be put into the drams from three 
to four pounds weight, the upper part must be broken as small as common road-metal, atii should be made 
quite smooth or level, so that every part of the drains may have an ewsl 
depth or thickness of stone. A tliin covering of straw should be laid 
on the top of the broken stonc.s, to prevent the loose earth from foiling 
through the aperture of tlic drains The drains may be then filled with 
earth, nine inches above the natural level of the surface of the ground. 
Wells must be sunk along the lowest side of the lines of drains. In every 
place where the above mentioned depth of six feet does not reach the porous 
bed that contains water. These wells may be made from five to six feet 
square, or sufficientiv wide to allow a iierson to work with freedom; and 
must be sunk through the impervious strata into the pervious stratum bf 
sand, gravel, or rock, where the water flows freely. The wells may tlienbe 
filletl with small clean stones, thrown in promiscuously^till the stones in the 
wells come in cont.-ict with the stones in the drains. The upper part of the 
wells above tlie level of the stones in the drains may be filled with earth. 
rufsaaEccMOB (Jfe. *>>56.) (Tram. lUgM. Soc. voVyu. p.m.) , • u 

4260 The stones of lohirh the drmns at the bottom of the conduit are to be built, and with which the 
drain is afterwards to be filled to the depth of two feet ot more, as is shown above, should be laid down on 
the upper^de of the line, as near to it as possible, that they may be the 
laid on the unner side, for the convenience of throwing out the earth on the lower side. U is 

that 
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handed in. Itheyaro 
very desirable 


t the itonesshouki be, if possible, laid down before the drain is bcgiiii to be dug, as it is neces¬ 
sary to build and fill it as fast as it is dug, to prevent the sides from falling in, which, when it occw, 
occMions a very great deal of extra work, and the drains themselves are never so well construrtrf. This 

OUBSIOIIS a viiy gicKi _ t.ii--. ,h„ cirfoa Iu> nirmnr,- tonder than when in erass. 



laid down When the sides are evidently likely to fall in before the drain can be bui^t, they may be krat 
ut> tor a time bv a board laid flat to each side of the drain near the top, and imiss sticks pnt in to kew foe 
boards asunder Ciroumstanres frequently occur, which prevent the itones from beil^ Iwd down before- 
hand and they are then brought forward as the work of cutting the dridn is gmiig on. Under the eye of an 
intoll’i^^nt attentive dirrotor, this may be done without danger ; but, even foen, unforMcen occurrences 
nrevent the nnssibility of getting the materials forward for several days; and If any rainy wea- 
?rr intmmir and theS aro in a clayey soli, there is a certainty of slips and falls, ifocaslonlng mifoh 
rxtm liboM anTreauiring. in consequence of the additional breadth of the drain, a much largerquantlty 
foe OMU ng Where a pieoc of drain seems likely to fall in. it should always, if ^ssibte. 
to bSut iAtedfflre night, or the sides kept asunder by means of boards, as before menUoued,'* 
(Trans. Night. Soc, vol. vii.) 

4261. Drains may he dug, and, w hen built, the earth may be filled in by eontr^ 
work • but in general day work is to be prefeiTcd. “ The conduit is built m the 
bottom of the drain by a confidential person, cither a mason, or any otlier workmaa 
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who, by practice, is equally competent; this person always working at dally wages, to 
prevent him from having any interest in hurrying o>| 2 r tliis most important part of the 
operation.” 

4263. The draim mettf be cut only “ two feet wide, witli the sides perfectly perpen¬ 
dicular, provided that, from the tenacity or hardness of the substances dug through, the 
Mdcs will stand till the stones are put in. It is usual, however, to break tlie ground 
somewhat wider at tlie top, and so to give it a slight slope to the bottom. The 
work of cutting is always done by contiact at so much per rood or yard, and se¬ 
veral labourers generally join in making one dtain, and arrange the work among 
(themselves. The casting or cutting, it is scarcely necessary to observe, is always 
commenced by the workmen at the lower end, and worked upwards to the'*'liigher 
ground, and never downwards. They usually begin by working about two feet 
deep in the first instance, several roods in length, then going over the ground again, 
deepening it to four or five feet, and afterwards going over it the last time, and 
finishing Uie bottom, by making it perfectly level and read^ ftrr the mason to build 
tire conduit in the bottom. 'I'he bottom nrust, for this purpose, lit* completely two 
feet wide, though, when free-stone is enrployud, the width may be rct>* ” {Tram, 
lh"hl. Soc -) 

4263. In hudeUnj’ the dram, “ the mason li.as an .assistant, generally a female, at 
the top, who bands him the stones ho iiqiiirts. lie begins with small flat stones 
to build the wall on eath side of the boilom of the drain, nine indies broad, and 
six inches liigb, so as to leave six inches for the conduit in the middle. This he 
docs roughly, but in such a manner that tire stones sliall be laid solidly on one 
another. Wlien the ground at the bottom rs solid, either dry gravel, or clay, or 
rock, the mason’s foot, with his ordinary clog or shoe, standing in the centre, is 
the measure of the width of the condnit. When the land is inclined to be wet 
and solt, a plank six inches broad is used for him to stind u]}on. When the bot¬ 
tom is a wet spongy clay, or sand of the natuie of a quicksand, or very soft, it 
is often necessary to fl.ig the bottom of the conduit with very thin stones or slates.” 
{Trani. Ilii’hl. Soc. vol. vii.) -v 

■4264. JHirn a perfect quas’iniie has been met with, “ which has hajipcncd chiefly in 
red clay, the faster the wet clay has been thrown out, the fiister it has boiled irp fiom 
below. In these cases, it has been found ncccssaiy to lay planks on the bottom of the 
drain, and build upon tlieiii. But this will veiy seldom be ncces-ary where proper pie- 
cautions arc used. On fust meeting with c]uagimrc*s of this kind, attempts were 
made to dig tJiem out; for w hicli pm pose a strong wooden fiamc was made, large enough 
for four men to woik in with fieedom, composed of diftl rent jueces, so tliat the workinea 
might add to the sides of the frame as they woiked downwards. Notwithsl.iiuling 
the frame’s being made very strong, the piessiue became so great, that tlie sides came 
together, and stopped the oper.ition. The con‘e(|ticnce was, that, after great labour and 
active exertion in taking out large ((uantities of wet cl.iy, which thus continued to boil 
up (but the very taking out of wliich undermined the banks front beneath), the sides of 
the drain fell in masses, and made great gajrs, which iiicrc.vsed the longer the work wSs 
carried on. In these circumstances, it became necessary to use pianks to,,build tire con¬ 
duit, and to fill in the stones as fast as possible, by employ iitg a great number of persons 
at once. The weight of these supcrinciinibent stones then kept the jdanks and conduit 
at their proper place, so much so tliat the worst of these parts never exhibited any 
symptom of imperfection, though made ten years ago. On all occasions afterwards, 
however, when any of these quagmires were found, the process of taking out the bottom 
of the drain wav followed, yard by yard, by flagging the bottom, building tlie condnit, 
covering it, and filling the stones over it; and m this way the quagmire was prevented, 
by the immediate pressure from above, from boiling up. It n' ver failed to be seen that 
the longer these operations were delayed, tlio softer and more intractable the interior of 
tire drain became. After budding the side walls for a yard or two in length, tire 
mason, according to circum.stances, cleans out the conduit with a narrow hoe, and then 
covers it with such large broad stones as he can piocurc, from fifteen inches in length to 
two feet, bedng tire utmost width of the drain itself. TITese are handed down carefully 
to Iiim by his attendant; and, after he has laid three or four of them, lie takes smaller 
fiat stones, as the larger arc always uneven at the edges, and covers every interstice; and 
afterwards, with similar stones, packs carefully the ends of the covers, before finisbing 
any particular portion of the work so as to prevent them from shifting; and still furtheir 
tp cover every bole through which any tiling might be carried into tlie conduit, he has 
a rolled up wisp of straw which he puts in the mouth of the conduit, which allows the 
water to pass out, but prevents mud and sand from getting in. His attendant then 
throws the remainder of the stones in promiscuously to the depth of two feet, or some¬ 
times more, if the materials arc plentiful, and particularly whore there are two seams con- 
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talnlng water; for in tbis case it is gene¬ 
rally desirable to raise the stones above the 
level of the bottom of the upper scam, so 
as to convey away any water which may 
remain in it, to the conduit beneath 
{Jig. 637. o, sand or gravel; b, clay) ( 
and it was a circumstance very generally 
observed in the course of operations, that 
where the upper stratum containing water 
was only a few feet in depth or thickness 
another open stratum was generally found 
a few feet deeper. 

4265. Stones. When the stones to be used are only brought forward at the time of 
cutting the drain, tlie carts are often run back to the edge of it, and the stones, after the 
conduit is built, tumbled straight out of tlie cait into the drain; but, in lliis case, it is 
necessary to take care that the sides of the drain be not injured by the c,irt-whee1s pr 
otherwise, lest the earth should fall into the drains, and so through tlie iuteivals of the 
stones. A part of the stones for tilling w ore recommended by Mr. Stephens to be broken 
like large road metal. This, howeyer, is very expensive, and was found by experience 
not to be necessary, though usually largo stones sliould lie broken. When the stones 
are small, that is, ten or twelve ounces, it is as well; but no inconvenience has been 
found from the constant use of stones of a luucli huger and veiy unequal size. When 
a sutliclcnt quantity of stones has been thrown in, the mason levels them at the top, 
filling up tlie intervals of larger stones with sin>illcr ones, so as to make the top of them 
level. If the sod which has been cut oft' the surface of the drain is sulliciontly solid, it 
should be laid carefully by itself on the upper edge of the drain at the side of the stones. 
It should again be laid with its gmssy side uiulennust, on the top of the stones, as a 
covering, to prevent the earth fiom getting down amongst them. If the sods are qpt 
sufiicicntly coherent or plentiful to cover tlie wholp completely, old coarse hay, or straw, 
or heath, may he used as a substitute. W htn all tliis is completely done, the earth is 
shovelled in upon the top, until the drain is full. It is then heaped up, somewhat after 
the manner of a grave, to allow for the earth’s subsiding to the level of tlie surface. It 
is a circumstance deserving of notice, that, in digging the tiial-pits, the earth taken out 
is in most cases iiisufticient to fill them agiiii, if allowed to lie open for any time ; so 
that, in fact, contrary to what would be naturally iiifeiied, the earth must become more 
compact by being removed. 

4266. Repairs. W’hen tbe drain is thus completed, it is still necessary, and parti¬ 
cularly when the land is under tillage, can.fiilly to inspect it from time t*i time, and to 
see that no surface-water finds its way into it. If any hole is found, it ought to be im¬ 
mediately stopped up, as a cliannel of this kind will sometimes very speedily cairy 
enough of mud into a conduit to choke it entiicly, and spoil the duiin. Under- 
draining, it will be kept in mind, will not supersede the necessity of surface-drains, 
w'here these are nccessaiy to carry oft' viater stagnant upon the grouud. Resides tlie 
danger to drains by the flowing in of surface-water, there aic other sources of injury 
which must be guarded against by a sigilant caie. Animals, by burrowing in tlie 
earth, or finding their way from any coutse m the conduit, ate sometimes apt to ii^ure 
it, and cause the earth to ciunible in; but a inoiu fiequent source of injury is fiom 
vegetable substances, as loots of trees, and paitlcularly of the ash. As an instance of 
this, there happened, on tliis property, to be an ash tree giowing near a diaiii, the fibres 
of which took possession of Uie conduit, and so obstructed the passage of the water, as 
to produce a new swamp, in consequence of which it became necessary to lift tlie ma¬ 
terials of the drain, and form it anew. It is often very ditlicult to eradicate certain 
plants, whose long and creeping loots get intervened in the intcistices of the conduit. 
The advance of those larger animals whicli enter the conduits for safety, or in pursuit 
of prey, may be prevented by an iron grating at the outlet. {Trasu, Iltghl. Soc. 
vol. vii.) 

Sect. V. Methods of draining Rclentioe Soils. 

4267. The mode of draining rUentivc soils is materially dilfercnt from tliat which 
has been described above. Many tracts of level land are injured by the stagnation 
of a superabundant quantity of water in the upper paits of the suiface materials, which 
docs not rise up into them from any reservoirs or springs below. The renfova! of the 
wetness in these cases may, for the most part, bo cft'ected without any vciy heavy expense. 
From the upper or surface soil, in suck cases, being constituted of a loose porous stratum 
of materiids, to the depth of from two to four or five feet, and having a stiiT retentive 
body of clay underneath it, any water that may come upon tlie surface, from heavy rains, 
or other causes, readily filtrates and sinks down through it, until it reaches tlie obstruct- 
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the radges and furrows funned accordingly, may be fdfficieilt for effbctltii^ 

Hier^ mayitiiowevtar, be cases, as where a field is Jarge and very flat, in wtu^h sotpe 
Cutsi^pm the principal drain maybe necessary, which must be ifiado 
clay, nndjts iwrow as they can be wrought, and then "filled up witb ston^3/^P!^t£i^. 
aUe nsmilll^ ' ‘ 

4270< Jrf^^ ctdled the Essex method of draining in plou^ed SQ^n^Ion^'Whferathe 
iiwlace soU is tenacious, is described by Kent, and .(onsi^ in subm8^ti|ij|hi^t tiad^ 
* * I (Jig. 640. a^or open furrows; or in some cases having a;unal^uti^^jtr><^lfi^^ 
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427®.' "pie emOruotioii ^ th4^ ridgcB m tuch soilst ao that they pjajf acrai^ with thfe^ 
declivity, is a master whicb'-murt be carefiilly kept in view,* They should in such* 
cases have a d4gr&e of cdWatioa or roundness in the middle, sufficient to afford the water 
UJUody fhll into the furrows, which likewise should have 'suchli depth and fall ks may 
it quickly idle the drains. The ridges, besides being well laid u|f, should have 
atnkll open drains foi:med in a slanting direction across them, in such a malinei^ as to 
form comiQuiucations with one another, and with the furrows; bwa^dch. m^ran^ they 
are made to perform the office of drains; the mter ;Eoming hpqp the ridges Wing tiius 
readily cohveyed into tlie furrows, along which ft proceeds till impeded in DUcduiae by 
the rising of ffie ground or Other cause; it then passes through tliC open croso^drains into 
otliers whore the descent is greater, andis nltiinafely conveyed off into the ditch, or other 
passage, at the bottom of the enclosure. The elevation of the ridges riiould prob^Iy, 
too, be made greater for the winter than the summer crops, as there must much more 
injurious moisture at tlte former than the latter season. This may be easilynocomplished 
at tlie time of ploughing the land. Some useful observations on this description of 
drainage will be found in Marslial’s work on J^anded rroperty, and in Dr. Anderson’s 
TreatiK on Drainings , 

' JSect. VI, Methods drainig^ Mines, Quames, Fits, Ponds, and Lakes- •* 


4273. H'here pits, mines, or qifarries, happen to be formed at the bottom of decUvitieh 
and are inronvcntenccA or wholly obstructed, cither in the digging or working, by thp 
water contained in them, it may be possible, in many cases, to prevent its coi^ng into 
such mines ot fits, by cutting or boring into the lower parts of 'tiie porolp strata 
(^g> 341. alir order to accomplish this object, it will be necessary to ascertaitittf my 



porous stratum presents itself bighsp up jjie elevation than the place whflNi the mine or 
pit is formed, that may conduct the water it contains to the porous body betow it; as by 
cutting into such Stratum, where discover^ much of the water may be drawn off and 
prevented from passing down. But notwithstanding the water from above may be cut 
off in this way, a quantity sufHcient to inconvenience the working of the ta pit 
may still filtrate fVora the sides of the porous bed, even though it may incune in the 
Section of the lower ground. When this is the case, it may, however, be readily taken 
away at sUme place in tlie bed. To accomplish this, %nd thereby obviatd the effects ist 
the water, the termination of the porous stratum (fg, 641. a) below the pit must b* 
nscerta^d; and whpre tliere is any mark of a natural outlet at the place, a large 
diould M formed, in order to'pcrmit the watered flow off with more expedition. 
however, there is a thick bed of some impeivious substance, such as clay, pWm ^ 
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the termiiuition of the porous material, tlie drmn need only l)e cut a little way into that, 
as by boring through Uie rest a sufficient passage may be given to discharge the water. 
In this way, tlie draining of such grounds as lie above or near to mines or pits may be 
of great advantage. 

4271. Where a quarry or other pu to be dried {Ji^. 642 a) is situated above a porous 

stratum, whether 
of rock or gra¬ 
vel, itmay some¬ 
times be drained 
by boring into 
the latter (A). 
In tills way dif¬ 
ferent chalk pits 
and lime quar¬ 
ries have been 

drained in Kent and Hertfordshire. {See the Reports of these Counties-) In marl-pits 
also, which, from the nature of their situation, mostly require mucli cutting tlirinigh some 
pait of their sides, in order to remove the water that prevents their being wrought, the 
mode of letting the water down by means of pits dug through the upholding stratum 
bclowr the bed of marl into the porous materials underiieaUi, might be economically 
practised. In such cases, tlie number of the pits must bo proportioned to the space 
occujiicd by the marl; and when they aic lequircd to be of such depths as to l>e liable 
to give way, they should be built up, or nearly filled with loose stones, so as to admit the 
water to pass off, such lateral diains as arc necessary communicating with them. In 
some Situations of the pits, as whei e the bank slopes lower on the contrary side than the 
level of the wqter, an easier mode may be iiractiscd; such as by forming a diain in it, 
and then pcrfoiating with a horizontal boring-instrumcnt into the terminating part of the 
stratum that holds tJie water; thi reby removing and keeping it below the level of the 
marl. In addition to these, in some cases, as whera<thc water of such pits proceeds from 
springs in the high giounds aboie tliem, it may be useful to intercept and convey it away 
before it reaches the marl-pits. 

427.5. The dtaina^e or drifing vp of lakes or ponds cornea occasionally within tlie 
practice of the drainci, especially iii countiics with an irregular suiface. Thi're are, 
perhaps, few natural lakes indeed, the surface of the water of whicli mightiOiot be very 
considerably lowered, by deepening their natural outlets, the consequence of which would 
be, in miny cases, a very considciablc .iccession of generally rich land round their mar¬ 
gins, <1 better dioiiiagc for the surrounding countiy, and an improved climate. Much, 
it is said, migiit be done in this way in Ireland; but there can be no doubt that in every 
country m the world a great tlcal may be done. In flat countries nearly on a level Vi^itli 
the sea, like Holland and parts of the counties of Cambridge and Huntingdon, the 
water will in gcp^ital require to be raised by machinery; but in by far the greater number 
of cases, dcepcnlggjthc natuial outlet will be found amply sufficient. 

4276. Bar Loch, in the county of Renfrew, wak reduced in size by drainage and embanking, in 1814, at 

an expense of nearly 10,000/, which haa since returned 13 jier cent per annum, 280 acres have been laid 
dry upwards of 200 of which have been since under crop A very interesting account of this drainage 
will be found in the/TigAtend Aocit/f/’s voi vii p. 375. 

4277. Steam-engines have latdy been employed, both in Cambridgeshire and Lincolnshire, as substitutes 
tor the very uncertain iiower ol wind, to raise the water from the low lands, and deliver it into the drains 
and rivers by means of scoop wheels working like a grindiiig-stonc in its trough. Wheat and other corns 
have thus been sown on lands never before plough^ 1 he improvement indeed is one of the greatest 
that has taken place in fenny countries, since they were first attempted to be drained and embanked. 
(Meeh. Mag voL v p 179 and Gard. Mag vols iv and v) 

Sect. VII. Formation of Drains, and Materials used tn filing them. 

4278. Drams should be formed with as much truth and exactness as possible.• such 
labourers as are not dexterous in using their tools s Idom make them well. The most 
general method of performing this sort of work is by admeasurement, at so much a rod, 
or a score of roils, which necessarily induces the workmen to do as much as they possibly 
can; they should, Uierefore, be frequently inspected, to see that they keep to the proper 
and required depth, that the earth taken out be laid in suob a manner as not to fall down 
again into Uie ^ains in time of filling them, and that the surface mould be kept oii one 
sid e free from the clayey or other material of the inferior stratum. 

4279. When there ts any declivUy m the ground, drain* riiould be made in a slanting 
direction across it, instead of the old method of conducting them according to the nature 
or inclination of the slope. By attending to the former mode of cutting the drains, the 
wetness is not only more effectually removed, but, by allowing the water to pass away 
in an easy current, they are rendeml less liable to be choked, or, as it is frequently 
termed, blown up, by which artificial covings of water are sometimes formed in such 
places. But where grounds are either quite or nearly levpl, it has long been a general 
practice to cut the. drains at the different distances of about sixteen, twenty-four, and 
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thirty>two feet from each otlier, across the fields from the different ditches, according to 
the circumstances of the lands; (pr, indeed, where the drains, either fVom some slight 
unevenness of the surface, or other causes can only be made to flow at one end, to 
avoid cutting them further on one side than where the ditch is capable of taking away 
the wetness. In cases where the declivities of a piece of ground are various, and have 
different inclinations, the diainer should constantly .tUend to them, and direct the lines 
of his di ains in such a manner as that they may cross the higher sides of the different 
declivities in a slanting direction. 

4280. The dejAh of drains must depend upon the nature of the soils, the positions of 
the land, and a great variety of other mo e trifling circumstances. It was formerly the 
custom to make tlicin three or four feet in depth, but by modem drainers the most 
general depth is two and a half to throe feet. As the majii drains have more water to 
convey away, and are generally of greater length than the lateral ones, they should always 
l>c cut somewhat deeper; and w here the materials of the soils are porous, the deeper 
they are cut, the more extensively they act in lowering the wetness of the land: when, 
however, the operator reaches any material through which the moisture cannot pass, it 
will be useless to dig the trench to a greater depth. If it be clay, by going a few inches 
into it, a more safe passage for the moisture may however be secured. It must notwith* 
standing be invari.vbly attended to, th.it the depth of the diains be such as that the 
trcachng of heavy cattle may not displace, or in any way injure, the materials employed 
in constnicting or filling them. It may be noticed too, where the horses in ploughing 
tread in the boltom of the furrow, at the depth of four inches or more below the surface, 
that, if eight or ten be allowed for the materials with which the drains are filled, when 
the depth of tlie trenches does not exceed twentj-four inches, there will only be nine 
or ten inches of earth for the support of the horses when ploughing. Where the earth 
has been stiricd, such a depth must undoubtedly be too little, and this in some measure 
])ro\cs that drains of such a depth aie not siifHcicnt. By cutting them down to tlie 
depth of two feet and .i half in the stifTer soils, they will seldom be penetrated to, or 
have too great a depth; and in the pervious ones a still greater depth is highly useful, 
and constantly to be practised. 

4281. Cuttin!( the drains as narrow as possible, which has of late been much practised, 
is of iinport.ince, as it causes a considerable sasiiig of the matters employed in filling 
them up, whethei wood or straw ; but in cases w here firicks or stones are used, this 
cannot be so much attended to; however, a greater width th.in about a foot is seldoia 
necessary, provided the stones be coupled at tlie bottom, or thrown in in a mixed way; 
nor more than sixteen inches w here laid in the manner of a sough or channel. But of 
whatever depth the mateiials may be, the eaith or mould by which they ^-e covered up 
should not be loss in depth than a foot; in arable lands it should he more. 


42h2. The different wits iff diaiiis in use may be classed in two divisions; drains of 
conveyance {Jin. Ci;{. a, b,) alone, jind diains of convcy.mce and collection jointly. {Jiir. 

613. c,d.) In the formeft that is neces- 
(jtg ^ ‘-hamicl oi passage for the water, of 

" _ g sufficient dimensions, which may be formed 

T H? by pipes of diftbreiit kinds, arched or barrel 

I drains (&), and box or walled drains (o). The 

. 1 1 ^*^ construction of tlie latter requires not only 
an opening for convoying the water, but a 
^ superincumbent or sunounding stratum {e,ff ,) 

r v'-'CTT'TN. sufficient porosity to permit and induce 

all latent water to find its way to the channel 
of convcy.inco. The most complete drain of 
conveyance is a large pipe of metal, masonry, 
Of brick-work; and the most complete col- 
N -/ i Iccting drain, one formed of a channel built 

on the sides, and covered with flat stones, witli 


a superstratum of round stones or splinters, diminishing to the size of gravel os tliey rise 

sfo to the suiface, and tlicre covered with the 




common soil. As tlie best constructions, 
however, arc not always practicable, the fol- 
lowing are a few of the leading sorts adapted 
for different situations. 

4281 For dt ains qf eonorpanre, there lire the walled 
or box drain (jfp 64.3. a), the barrel drain (ft), the 
walled or the triangular drain (c), and arched drain. 
^ {fig Gii.) 

4984 flr<r*B» are formed of atone, brlClc, 

gravel,clndera.wood, spray .straw, turf, and carthaJonek 
4i85. The boxed and rvbble dram {fig. 644.) has been 
idroady desaibed as a drain of conveyance and col- 
Z s 2 
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lection, ^e common nibble driiin is formed of rough land-stones of any sort, broken so as not to exceed two 
or three inches in diameter. Mo good drainer uses stones six or. eight mencs in diameter in any part of 
a rubble drain, least of all at the bottom. The point kept In vR>w is to use such small stones at the bot- 
tmn as may allow the water a great many rhannels; so that, if a few should become impermeable, there 
should bo many others remaining. The nearer the bottom of a drain of this kind approaches to the cha¬ 
racter of a natural bed of gravel, the more certain 
will be the free |iassagc of the water. Gravel or ashes 
^ should be laid on the top of the stones, on these a thin 
layer of straw or haulm of any kind, and the remainder 
fllled up with the surface soil. 

4^6, Tie brick dram is formed in a great variety 
of ways, cither with common bricks and bats in 
imitation of the boxed and rubble, or rubble drain; 
or with bricks made on purpose, of which there is 
great variety, (fig. 64(>. a to k.) Draining tiles, to be 
used with eiiect as collecting drains, should generally 
lie covered a foot in depth or iiiotc with stones or 
gravel. Vut if the land to be drained be in grass, 
laying the sod over the tile is sufflrient: if the land 
be not in grass, and be' -vise in texture, a little straw 
may be profitably laid over the tile, to prevent the soil 
from running in. The pantile (d) is the best for 
general purposes, but ought not to have holes at top; 
but sometimes such holes are made, in very loose 
soils, plain tiles arc wanted to place the draining tiles 
on. Ill other soils, old broken pieces of plain tiles 
are sulflrieiit for tlie ends to rest on. Sometimes, 
even at dentils of six feet, these tiles, though of live 
inches in Che clear, will be entirely blocked up by the 
bbrous routs ul trees, especially of the black poplar. 
g 4 >y A variety of this tile, of a more ample capacity, has 

lately been brought into use in laiicoliishirc. (fig. 
b47.) The best draining tiles in England are manu- 
fsetureil at thcStaflbrdsliire potteries ; and Feake^ of 
Tunstall, may be niamed as eminent in this line. 

(Oard Mag vols. v and vi.) 

4387. On the Marquia of Sluffhrd’s rslnte, “ an allow.iiicc of draining tiles is made, wherever the 
exertions of the tenants seem to merit siirli a reward In order to secure the drains being properly 
Ailed up with stones above the tiles, the tenant is oliligeii to ilrive a sufficient quantity of atones or cinders 
from the furnaces, and lay them on the ground, ]>rei lously to an order being made for the delivery of the 
tiles. Without attending to this im|x>rtaiit circninstancc, much draiiiiiig would be thrown aw.iy. The 
park at Trentham is a complete illustr.ation of this remark Tlie draining of this sjiot was eonducted under 
the direction ofKIkington. 'i'lie act ness with which these lands are affected does not arise fVom any lino 
of springs bursting out from the upper grounds, to which that gentleman's systc'in of deep drains could 
be applied ; but is oceasiuiied almost entirely by the retentive ualurc of the sul}.sni1, and by its being in. 
tenmxcd with small basins of sand, winch he detached and unconnected with each other, in the bed of 
clay. To cure this species of wetness, a number of small drams, well filleil up, with one cut into each of 
these beds of sand, is necessary. In pursuiinecof this plan, agreatpartof the jiark at Trentham has been 
lately drained over again, by making a number of small shallow drains, about fi fteeii feet asunder, in tome 
instances aliovc the old ones, taking particular rare to fill llicin up as well as possible, and not to permit 
any clay to be laid over the stones. 'I'his has proved eftertiial ” (Loch ) 

4288. The gragel or cinder dram is seldom made deep, though, if the materials be large, they may be 
made of any size. In general they are used in grass lands; the section of the drain being an acute-angled 
triangle, and the materials being filled in, the smallest uppermost, nearly to the ground's surface. 

4289. The wood dram is of various kinds. A very sutficient and durable construction eonsists of poles 




648 or young fir-trees stripped of their branches and laid in the bottom of the dram 
len^hw'ays. They arc tlien covered with the branches and spray. Another form 
is that of filling the dram with faggot-wood with some straw over. A variety of this 
mode (fig. 648) is formed by first setting in cross stake's to prevent the faggots fyom 
sinking; but they are of no great use, and often ocrasioii surh drains to fail sooner 
than common faggot drains, by the greater vacuity they leave after the wood is rotten. 
In some varieties of this drain the brushwood is first laid down alongside the drain, 
and formed by willow or other ties into an endless cable of ten or twelve inches m 
diameter, and then rolled in; whieh is said to form an excellent drain with the least 
quantity of materials, and to last a longer time than any of the modes above men. 
tioned. Some cut the brushwood into lengths of three or four feet, and place them 
in a lioping direction with the root end of the branch in the bottom of the drain ; 
others throw in the branches at random, with little preparation, and cover them with 
spiay, straw, or rushes, and finally the surface soil. 

42fX). The sprat/dram is generally, like the gravel drain, of small size, and formed, 
like it, with an acutc>.angled bottom. In fteneral, the spray is trod firmly in; though 
in some cases it is previously formed into a cable, as in the brush-wood dram. 
Drains of this sort arc much in use in evass lands, and when the spray of larch wood, 
heath, or ling can be got, they arc of great durability. 

4291. The straw drain, when reeds, rushes, and bean straw arc used, is sometimes made like the spray 

649 vjm/mmmm/), the material down, 

^ or formini; a cable; but m genera] the 

straw IS twisted into roties as big as a man’s 
leg, bf the aid of a machine (2.362.), and three 
or more of these (fig. 649. a) laid in the 
bottom of a triangular drain, with at with, 
out the protection of three turves (6). 
Where some sorts of moss, as Sphagnum 
or I.ycopi'idium, can be got, these drains 
are of unknown durability. Drains formed 
in this manner, through tough and reten. 
tive plays, will he found, in a short time 
after the work is finished, to have formed 
over the straw with which the drain was 
filled, an arch of sufficient strength to sup¬ 
port the incumbent weight of the toil and 
the casual traffic of the field. In twelve or 
eighteen months it may be observed that the straw, lieing of one uniform substance, is ail rotted and carried 
away, leaving a clear pipe through the land in every dram, Xhe passage of the water into these drains 
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may be much facihutcd by a due attention to filling them with the most friable and poroui porta of the 
surface the field may aSord 

4393 The turf drain (Jigi 650 and SSlI^i may be made of any convenient depth, but it must be at least 

the brtadtb of a turf at bottom I he drain being 
dug out as It It were to bt filled with stones or any 
ordinary matiriil, the mKrator next, with a spade 
three inrhes wide, digs a narrow channel along its 
centr a), clearing it out with the draining scoop, 
and over this the turves (i) are laid without any 
olhci pri par ilion, or any thing put over them but 
the earth th It was excavated this is found to 
bt a very the ip, and, considering the materials, a 
surprisingly durable mcthoil of dr'iining, answer, 
ing, in pasture-fields esperially, all the purposes 
that the farmer can expert to derive from drams 
constructed with more labour, and at a much 
greatir (xiitnsc i hey art said to last frequently 
twenty yeirs and upwards but the period which 
It 1 an be supposetl tbey will continue to prove 
cfiectual must dtpLiid on tht nature of tin soil and 
the current of w iter 

43'Jl3 /he i 1 1k 0 } hiankiUat tod dram (Jig 
65') IS thus made — When the line of drain is 
inarkrd out is si Is lutin the form ot a wedge, 
thegriss ndi being the narrowest, and the sods 
being from twelve to eighteen inehes in length 
The dram is then cut to the depth required, but is contracted to a aery nerrow tiottom Ihe soda are 

then set in with the grass sidi dunnwariis, indpressed as far 
as they will go As the tiguie of the dram docs not suffer 
them to go to the bottom, a cavity is lift which serves as a 
w itercaiirse, anil the spare above is tilled with the earth 
ll town out Ihc work is performed by means of three 
spades ot different sizes ilie first in ly be a common spade 
ot moderate breidth.with which the surface clay may be 
taken off to the di | th ot eight or ten inehes, or not quite so 
inui h, if the rlay be i e r> stre ng J he breadth ot the dram, 
at tep may be from a foot to fifteen inches, but it never 
should be less than n foot, as it is an advantage that the sides 
should have a considerable slope, and the two sides should 
slope as equally as possible Another workman follows the 
fiist, with a s| ade six inehes broad at the top, and becoming 
narrower towards the point, where it should not exceed four 
inches (Jtg 6jo a ) Xhe length ot the plate oi this second 
spade should be fourteen inrhes, and with it a foot ot four, 
tei II inehes in depth can easily be gamed A third workman, 
and he should bt the mo t expert, succeeds the second, ancl 
his SI ade should be tour inehes broad at top, only two inches 
bruid at the point, and fourteen or fifteen inches in 
length (6) With this spade a good workman can take out 
It least tineiii inches ol (lay A sort of hoe or scoop, mad» 
el a plate of iron, lormid nearly into the shape of a half 
rylineiei of two me lies eh imeter, and a foot orToiirtccn im hes 
1 iig, an I listened, at in acute angle ot p&liaps 70°, to a 
I ngwroelen h indie ((), is now employed to serapeout the 
b tti m ot the drain, and reinose any small pieces ot clay 
that III i) hue tilleii into it ihe grassy sido ol the turf 
being turned undermost, they an put down into the dram, 
the workman standing upon them liter they are put in, anil 
lies mg them down with hia whole weight till they are 
t imly wedgi d lietwein tlic akp iig sides ot the dram The 
tuda ol the tiirls being cut aoinewliat obliquely, they overlap 
'each other a little, aid by this means, iltbough there is 
suflieient miming lor the am tare water to pet down, nothing 
else can Ihc open space, below the turf, ought to be five 
or SIX inches in depth, three inchea wide at top, and an inch 
and a hilt nr two inches at bottom (Itata Highl ioc 
vol VI p j71 ) 

4294 The hollow fun ow d> urn is only used in sheep p istures W herev er the water is apt to st ignate, 
a deep furrow is turned up with a stout plough (Jig (>j4 a) Alter this, a man with a spad< pares ( H the 

loose sod from the inverted sod, and scatters it over tlie 
held, or casts it into hollow | laces. 1 he sod, thus pared, 
and brought to the thickness ol about three inenes, is 
I ill. restored to its original situation, with the grassy side 
II upi ermost, as it no lurrow had been made (It) A pipe 
or opening two or three inehes deep is thus formed 
beneath it, in the bottom ol the furrow, suHleient to 
disehargen considerable quantity of surface water, which 
readily sinks into it Ihesc furrows, indeed, are easily 
^ chcviked up by any pressure, or by the growth of the 
'//// / grass, but tbey art also easily restored, and 

III Hi no surface is lost by means of them. 

429o TAe eatth diatn, railed also the rlay pipe diam, 
is better calculated fbr the purpose of an aqueduct, or 
mnvevance of water, than for drying the soil A drain 
11 dug to the necessary depth, narrow at bohom, m 
which Is laid a smooth tree or cylindrical piece of wood, ten or twelve iret long, six inebes In diameter at 
the one end, and five at the other, having a ring lastciied in the thickest end After strewing a little 
sand upon the upper side of the tree, the clay or toughest part of the contents of the treneh is 
first thrown in upon it. and then the remainder, which is trod firmly down Bv means of the ring 
and a rope through it, the tree is drawn out to within a toot or two of the small or hinder end, and the 
same operation repeated. A gentleman who has triexl this experiment says, this clay pipe has conducted 
a small nil of water • conslclerable way under ground for more than twenty years, without any sign 
ol fhillng 
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MSC. Pipe dtams ef <W/ are lomctiines formed where the surface toil i« a strong clay, as It is only 

turves from such a surface that are sufficiently 
durable UV scmicylindricil spade (fig 6!ii a) is 
used to dig the turves the ground plan ot which (6) 
prt entb a senes ot semi< irrics or half pipes 1 he 
drain (c) being cug out to the proper depth, one turf 
lb laid in the bottom (d), and another being placed 
over It (e), completes the pipe The sime sort of 
pijK dram has been forraeil out ot solid beds of elaj, 
and has servid for a time to convey water As col 
Iccting drams, of eoiirsi they can be ot little or no 
use Hann tj, m ingenious farmer in Wigtonshire, 
ado| ted this imde for the puqiox ot (oiiveyiiig 
water through ruiiiiing s uid, in which only a pipe 
ilram will list for a modente time After a numher 
of years tht elay turves were found cflftctne in con. 
veymg luay the water, and preventing the ruiiiimg 
awi\ ot the (.indy sides of the drain 
42 >7 jTcaticnt mit/ial <J pipe draining will be 
found desinbcd at length m the lianiaiturns if the 
of Ills, vol X I torlH®*! I he greiind is 
first opened by i plough, »i*h what is tailed i 
him shire i/tg ftitl) With Ion- horses and the 
hern slim (a), a liirrow nine (r te nelies deep 
by ten imhes is taken out The horns ire then 
removed, the coulters (ft A) idded, and eight horses 
ittuhid Ihis cuts the soil to in adihtiunil depth 
eif ten inches (c\ and it is immediately removed with ii irron spades, and larger and siualler draining 
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teoept (figs 651 e, and (ifl ei, ft) A second pair of coulters cuts the soil to the depth required, which 
u alio taken out by the scoops ibe total eletth is now ibout twenty six inches, the width it top 
ten inelies, and at bottom about one inch A slide (fig &i7 a) is then diopped to the bottom of tlie dram. 



commencing it its lowest Icicl, so as to work up hill A win liss (ft) is next placed it the AiIl length of 
the rope, which is attached to the slide Clay is ne <t rammed firmly down on the slide with a htivy 
rammer to the depth of three or four inches, and the slide is next pulled forwanl, leaving i eylindruil 
drain of three or four inches in diameter, according to ttic di iinetcr of the slide (Trans Sm Arts, lol 
xivii p W) 

4298 A mode nf turf draining in use in Cheshire is s follows — ’’he surface of the ground where the 
drain >s intend^ to bo cut, is marked out in iiarallelograms about the size of bricks on one sule 
(fig 658 a), and that op,iosit< is left of the width of a common sod, i e nine inches wide fhist 
sods arc taken out at a spade s depth, and lild carefbUy by the side of the drain for covers The sods 
(a), resembling bnrks in their size and shape, are then dug, and laid carefully on the tame side as 
the soda intended for covers Ihe dram is then sunk to its proper depth, end the stuff taken out is 
thrown to the other aide The liottom is levelled with proper draught lor the water, ind set with the 
sods like bricks (a), two in height on each side (e) , tliesc are coitrcd with the larger sods set ob¬ 
liquely (M, the grass side of each sod being turned downwards (Agr Rep qfChishire, 314) 

4299, 3«e moU dram (fig 659) is formeil by the draining plough of that name already described (2643) 
with the manner of using it ft is chiefly ustiul in pasture lands, and especially m such as have some 
declivity, or are fnmied into ridges 

4300 the wheel dram is avery ingenious invention, described in The AgricuUaral Report of the County 
of Bttea It consists of a draining lyneel of cast-lmn, that weighs about 4 ewt It is four feet in diameter { 
the cutting edge or extremity of the urcumfcrcnce of the wheel is half an inch thick, and Increases In 
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thickneu towaids the centre. At fifteen inches deep it will cut s drain half an inch wide at the bottom, 
and four inches wide at the ti^ llie wheel is so placed in a frame, that it may be Inailcd at pleasure, 
and made to operate to a greater or I'^s depth, according to the resistance made by the ground It Is 
used in winter when the soil is soft, and the wheel tracks arc cither immediately filled with straw ropes, 
and lightly covered over with earth, or they arc left to crack wider and deeper till the ensuing summer, 
after which the fissures ate tilled with ropes of straw or of twisted twigs, and lightly coveied with the most 
porous earth that is at hand Thus, upon grass or ley lands, hollow drains, which answer extremely well, 
are formed at a trifling expense It is said that twelve acres may be ililly gone over with this draining, 
wheel in one day, so as to make cuts at all necessary distant t 

658 



4.301 Sttrface-guMfrs made by eatt-ulieeh hate bctii Ufid by Middleton, on meadows in Suricy To 
the felly of a common cirt-whct I (Jig WO a), is addtd a piitc of wood, the set tion ot whiih is a truncated 
triangle (t), and on this is fixed a piece of iron cnnipleting the triangle (c) 'i he c irt is loaded and dm on 
so. s the prepared wheel maj run in the furrow, or, if tlitrc arc no turrows, both wheels may bo prepared, 
and the loaded cart diawn by two horses, in ly bo ltd otcr the whole field, forming pirallcl gutters, four 
or hve feet disbint The advantage of this mode ot surlaic driiniiig is, that the herbage is only pros'-ed 
down, not destroy id, and risis up again in spring The ojieralion, tor that reason, fiquiresto be rincned 
eicry winter It certainly seems a barbarous mode, but it may have answered better than one who has 
never seen it practised might be led to imagine 

4J02 Infortmng ^maH drams, chufiy Jot utmtve sods, the common jilough has been used in many 
places, and with some advantage 1 he method praetised by Young, as described in The Annah ot Agi i- 
cutture, IS this — When he has marked the drains in a Held usually a rexl asunder, he draws two tsiirows 
with a common plough, leaving a baulk betwixt them aliout fifteen inelics wide, then with a strong 
double-breisted plough, inide on jiurpose, he splits that baulk, and leaves a cl<.iii furrow fourteen or 
fifteen inches below the surface, but where the depth of soil reipiires it, hy a se-coiid ploughing he sinks 
it to eighteen or twenty iiiehcs it is then ready for the laiid-ditehing sjaade, with whuh he digs, filtccn 
indie's deep, a drain as narrow as possible Hut the mcthoil followed by some I irmers, who do not possess 
ploughs made on purpose for the work, is tins—With Iheir lommon plough, drawn by four or five norscs, 
and usually storing about four or (lac inches deep, they turn a double furrow, throwing thi' earth on each 
side, and leaving a baulk in the middle Ihis baulk they raise by a second bout, iii the same manner 
then they go in the ouiii furrow twice, with their eommon double breast plough, getting what depth 
they can After this they shovel out all the loose mould and inequalities to the breadth of about a lout, 
and thus having gamed a clear open furrow, the deptli larying according to the soil and ploughs, but 
usually aljout eight o' nine inches, they dig one spit with a draining siude sivte>en inches deep, thus gain¬ 
ing in the whole twe iity.four oi twenty six niches But as tins depth i« seldom sulficieiit, when necessary 
they throw out another, or even two other spits, whuh m.ikts the whole depth from thirty to forty iiicbc>s 


4i;03. The best season fir mat king out and forming dtains is tlie spring oi beginning 
of summer; because then the l.intl spiitigs, being still iti vigour, are more easily 
discovered and traced than at a later period. When the ground is soft on the surface, it 
is a useful precaution, after the line is indicated, to cart on the materials for filling before 
digging the drain, as the weight of the carriages and liorses is apt to press in the sides. 
In the case of straw, turf, or earth drains, where the ground is of a film texture, this 
precaution does not apply. In filling drains, the eartli shoulel always be raised some¬ 
what above the general surface, to make allowance for sinking. 

4304. Til* duration of drams must ncccssaiily depend on the nature of the materials 
with which they are filled, and in some incasuie on the quality of the soil, as certain 
species of land have the power of preserving wood or other perisliabic materials much 
longer than others. Stones last till accidental causes impede the flowing of the water, 
and may last for ever. Wood perishes in certain periods, but it does not follow that the 
drains riiould stop; if the earth arches, the water will necessarily continue to flow, which 
is found to be tlie case when wood, straw, and stubble are rotten and gone. Drains that 
have been filled with bushes and straw, both which were rotten, have been observed to 
run well forty years after making. 

4305. The expense of drams will of course vaiy with tlio soil, depth, price of labour, 
&c.; and these circumstances are so dillbrcnt in different districts, and even in difierent 
parishes, that it accounts for the various reports of w'riters on the subject Those fanners 
who are most solicitous to have the work well performed, contract witli men only for 
digging and leaving clean, in order tliat tlie filling may be done by men paid by the day, 
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as a greater security that it should be executed with all possible care. Whatever may be 
the expense and trouble incurred in draining, it may be safely asserted that, if the work 
is judiciously contrived and properly executed, no kinif of outlay will prove so beneficial 
to the cultivator. 

4306. The enemies of drains, according to Marshal, are moles, field mice, and tlio roots 
of trees: the first two may be kept under by traps or other <levices ; but the last enemy 
is not easily guarded against, except in the laying out of the drain, which should always, 
if possible, be kept distant from trees or woody plants of any description. 


Sect. VIII. Of the Implements peculiar to Draining. 

4307. The tools peculiar to draining are chiefly of the spade kind: there are also boring 
instruments of diiFerent kinds. 

4.308. The dratning-scoop {Jig (iOl.fr, b, e,) H a orooKod kind of tool m.ide use of in some cases for 
clearing out the loose materials from the bottoms of drams. It is formed of diB'ercnt sizes and breadths, 

according to the drains, and in working is drawn or inishcd aluiig 
661 H the bottom. 

, I If 4‘>0!l. The draining shovel (d) is another sort of implement 

Ifl ll 11 employed for the s.imc purpose as the above It is made with a 

\\ Jf II crooked handle, and the edge of the shovel part 'nnied up, in 

\\ I ordi'r to prevent the materi.als from falling ott; 

\\ ll W 4 >10. j'Ac dr/iming sorf Aniyc le) is an iinplemont made use of 

/ 1 ? \\ 6 h i 1 with great henelit 111 scoring or euttnig out the sward in forioing 

13 \\ _ 11 ‘ t r f drains. 

\\ '■ ^ I tt7 I 4111. Di-/7in/»g'j[pm/c« f/,g, A,) are made of difTerent breadths, 

U II JJ so as to follow each other, and rut the drams narrow at the 

H n "ll ' bottoms. An upper ami pointed draining spade (g) IS 111 general 

I ' II V\ use, and a wooden one (A) IS employed ill peat soils 

// 4312. The draining straw-twisting engine is a nia- 

r 7 Vv simple construction, already described 

V/ V 1 I / (2.')62.), and c.ipable of being readily removed, con- 

N) triveil for tlie purpose of twisting straw into ropes for 

the filling of drains. 

4313. 0 # variety of boring implements, including Good’s and the prat-borcr, have been 
already described. (2507. to 2519.) 


4314. The common draining auger {Jig. 662.) consists of four parts, the shell or wimble, the chisel, the 

rod, and the handle The auger shell, or 
wimble (c), as it is variously called, for exen- 
v.itiiig the earth or strata through which it 
passes, IS generally from two and a half to 
three and a half inehes in diameter; the 
hollow i>art of it one foot lour inehes in 
leii;dli, and eonstruetrd nearly in the sham* 
o* the wimble used by earpenters, only the 
sides of the shell come closer to one another. 
The rods {a) are made in separate pieces of 
lour feet long e.aeh, that screw into each 
other to any assignable length, one after 
another, as the depth of the hole requires. 
The size above the auger is about an inch 
, _ , . square, unless .it the joints, where, for the 

sake of strength, they are a quarter of an inch more. There is also a chisel and punch (A), adapted for 
screwing on in going through hard gravel, or other stony substaiires, to accelerate the i>assage of the 
auger, which rould not otherwise perforate such bodies The luinch is often used, when the auger is not 
applied, to prirk or open the sand or gravel, and give a more easy issue to the water. The chisel is an inch 
and a half or two inches broad at tlie point, and made very sharp for cutting stone; and tlie piineli an inrh 
square, like the other part of the rods, with the point sharpened alsa There is a sliiltiiig handle of 
wood (dj, fastened by means of two iron wedges affixetl to it, for the purpose ot turning round tlie rods in 
boring : and also two Iron keys (/, c), for screwing and unscrewing the rods, and for assisting the handle 
when the soil is very stiff, and more than two men reiuiireil to turn it. 

43]& To judge when to iw.iAc use of the botcr is a dinlciilt part of the business of draining. Some have 
SSf** ■ mistaken notion, both as to the manner of using it and the purpose for which it is applied. 

They think th^ if, by boring indiscriminately through the ground to be draineil, water is found near 
enough the suriace to be reached by the depth of the dram, the projicr direction for it is along these holes 
where water has been found; and thus they make it the first implement to be used. The contrary is the 
case land the auger should never be used till after the drain is cut; and then for the puriiose of per¬ 
forating any retentive or impervious stratum, lying between .-ic bottom of the drain and the reservoir 
or strata containing the spring. Thus does it greatly lessen the trouble and expense that would other- 
wlie rwuisite In rutting Ihc trench to a depth which, in many instances, the level of the outlet will 

ftsInAir ' 



_43I& TAe maimer of using tl Is simply thus: — In working it, two, or rather three men are necessary. 
Two, sUmting al»ve, one on each side of the dram, turn the auger roilhd hy means of the wooden handles. 
Md when it Is full Ihi^^ it out; and the man in the bottom of the trench clears out the earth, assists 
in pulling It out, aid dindting it into the hole, and he can also assist in turning with the iron handle or 
k^. When the depth and length of rods require additional force to perform the operation. Tlie workmen 
t^ld be cautious, in hnring, not to go deeper at a time, without drawing, than the exact length of the 
ftnell: otherwise thceftrtil. clav. nr sand tlirniicrh tifhu>h ik «b linwivis* af*e.w r..n _ir... _ 


side by side ac^s the drain, arc very useful for dircrting the rods Dcrpendiciilarly in going down, for 

Ic^PDincr tnpfn xt/»aHv In hm*infr nrift lur fhn mnn tn c.4«v»\ai ..ri.,...,.. _^ * 


tome cw«, eonslderable, by lessening the expense of cutting, and perfoniiing the work In a much shorter 
time, mere a drain or walcr.course has to jiass under a bank, road, hedge, wall, rivulet of water, or for 
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drying DiarUpits, Ac, it may be used to advantage in excavating a nifficient passage for the water, without 
opening a trench. In laying leaden pipes for the conveyance of water, it is also usefUl ui making a bole 



in will! h the pipe may be l.iiri, without opening a cut on purpose 1 or tapping springs, or finding water at 
the bottom ut .1 hill, cither toi the supply ot a hoiisi, or lor draining the ground, it in.-iy likewise be used 
with sii(i.Lss, ns the w iter of the spring, win n hit on, will How more L.isily and in greater abundance 
through a hoiizontal or Iivel, than thiough a pcrptiidiiular outlet 
■fdlH. T/ie mmmet of u<,mg it is this — Suppose a l.iko or pond ol water, surrounded with high banks, to 
be emptied, it (he ground dedines loner on the opjiosite side, find the levd ol the bank where the jier- 
foration is to b, in.ide J here smooth the surlace ol the ground so as to jiHce the frame nearly level nith 
the .tuger, pointing a little iipnaids It requiies two mdn to turn the h.iudles .it top (a), in order to work 
It, and whin the auger or shill is lull, the rods .ire driwn hai k hy revt rsing the Inner handle (i) Other 
rodsarcadded atthejoint win 11 thedistanierequires them In boring through a bank ol the hardest clay, 
two men will work through from thirty to forty fcit in a day, provided there is no interruption Aoin baiii 
stones, whiili will require the ihisel to be fixed on in plate of the slull, and longer time to work through. 
It the length to be bond tbroiigh is lonsidcrtble, or longei th.in the whole length ot the rods, a pit 
must be sunk upon the line, down to the hole, for placing the frame when removed, and the operation 
carried on as bclorc. 


Chai-. II. 

Embanking and ofheiutse proUrting Lands fioin the Ooetjlowing or Encroachment 0 ^ 

liners or the Sea. 

d319. Lands adjoining riieis or the sea aie ficquently liable to be ovcrflow'cd or 
washed away, or to be injuiitl by the courses of listrs beiiif? changed during great floods. 
These evils arc guarded against by ciiibankments and piers ; or liy tliesa constructions 
joined to deepening or stiaighteniiig the couises of iivirs, and we sliall therefore treat 
in succession of enibanknients and of improving the couises of liyers. 

Sect. I. Embanking T.andsfiom Itivos or the Sea. 

4.320. The great lalue if allintal sod to the agricultuiist no doubt gave rise to the 
invention of banks, or otliir haulers, to protect soils from the ovciflowing of fJieir accom¬ 
panying rivers. The civilised nations of the highest antiquity were chiefly inhabitants of 
valleys and alluvial plains; flic soil, moist lire, and vvaimth of which, by enlarging the com¬ 
ponent parts and amclioiating the fruits of tl’e vegetable kiiigelom, allurdcd to man better 
nourishment at less labour than euuld be obtained in hilly districts. The country of Para¬ 
dise and around Babylon was flat, .mei the soil sapoiiaeeuiis clay, occasionally overflowed 
by the Euphrates. The inhabited part of Egj pt vv as also entirely of this description. His¬ 
torians inform us that embankments were fiist used by the Babylonians and Egyptians, 
very little by the Greeks, and a good deal by the Bomans, who embanked the Tiber near 
Rome, and the Po for many stadia from its embouehure. The latter is perhaps one of 
the most singular cases of embankment in the vvoilil. 

4321. The oldest embankment in England is that of Romney Marsh ; as to the origin of 
which, Dugdale remaiks, “there is no testimony left to us from any record or historian.” 
{Iltslorif of Embanking and J^amtjig.) It is conjectured to have been the work of the 
Romans, as well as the banks on each side of the Thames, for several miles above 
London, which protect from floods and spring tides several thousand acres of the richest 
garden ground in the neighbourhood of the metropolis. The commencement of modem 
embankments in England took place about the middle of the seventeenth century, under 
Cromwell. In tlie space of a few years previous to 1651, 425,OtX) acres of fens, mo¬ 
rasses or overflowed muddy lands, were recovered in Lincolnshire, Cambridgeshire 
Hampshire, and Kent; and let at from 2s. 6d. to SOj. an acre. {HaHe't Essnyh p. 54^ 
2d edit.) Vermuyden, a Fleming by birth, and a colonel of horse under Cromwell, 
wlio had served in Oermany during the thirty years’ war, was the principal undert^er of 
these works. Some farther details of the history of embanking will be found in tb 
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Reperlory of Patent Inventions, for January, 1826, and in Ihe Bulletin ties Sciences Agri¬ 
coles, for November, 1827. 

4322. Very little has been written on ike subject of embankments, as a separate branch of 
art, l>y British authors. Dugdale’s work is entirely historical and topographical. But 
the writings of Stneaton, Young, Gregory, &c., contain the general principles on which 
is founded tlic art of embanking, and every other operation connected with water; and 
Bcatson, (in Communication to Board of Agriculture,) Dr. Anderson, Marshal, and some 
others, have written on the practice of the art. The works of this sort constructed in our 
own times will be found described in the Agricultural Reports of the maritime counties, 
especially of Lincolnshire, by Arthur Young. Wo shall first submit some general 
remarks on tlie principles of designing embanlynents, and next describe tlie principal 
kinds of banks, with their application. 


Subsect. 1. General Principles of designing Embankments, 

4323. The theory of embanking. Marshal observes, is bcautilully simple. I'he outward 
waters having been resisted by a line of embankment, and having receded, those that have 
collected internally arc enabled, by their own weight, to open a valve pkecd in the foot 
of the bank, and effect their escape: thus securing the embanked lands from inundation, 
though beset on every side with water. 

4324. The pressure of still water against the sides of the vessel containing it being as its 
depth, it follows, that a bank of any material whatever, impervious to water, wliose section 
is a right-angled triangle, and the height of whose perpendicular side is equal to tliat of 
the water it is to dam in, will bal.'incc of resist this water, whatever may be the breadth 
of the surface of the latter; and therefore that, .as far as width or extent is concerned, it 
is just as easy to exclude the Atlantic Ocean as a pond or a river of a few yards in width. 

4325. Embankments may be considered in regard to their situation, direction, con¬ 
struction, and materials. 

432(5. The situation qf the bank should bo such that its base m.iy not bo unnccofsarily exposed to the im¬ 
mediate artion of the waves or the current; and where (lie quantity of w.-iter is limited, as in the c.rse ot 
iand.floods In a i«rticular river, the more room it has to spread, tlie less height and sticngth the bank will 
require: and tlie power of the current will be proportionably lessened. It is to be recollccteil, however. 
In all cases where the channel of the water is liable to be warpeil or tilled up by sulli.ige, that the narrower 
the spare is, in which the water is confined, the stronger will be its current, and the loss silt will, in ordi¬ 
nary cases, be deposited. _ , , , . 

4327. The direction of embankment should be free from sharp angles, sons to occasion the least possible 
resistance to the current, whether of a land-flood or the tide. . , v . 

4323. In the consfrurtion or form of the bank there are certcun principles to be observed Its height and 
strength ought ever to be proportioned to the depth and the pressure of water which it will have to sustain ; 
iind, to increase its firmness, the inner face should lean towards it, as a buttress. But it is on the construe.* 
tion of the outer lare its stiength, firmness, and durability princijially depend. 1 his ought to be made 
sloping, to a deK>-ec of flatness: for the twofold purpose ot prevcutiiig resistance and t.ikiiig oft the weight 
of water. In druieiilt eases, the outer surface may form an angle with a perpendicular line of 45 to 00 

degrees, according to the force to bo guarded against, and the materials to be employeji. , 

432.<) The materials of the body of the bank (as well .as of the inner (aecl, where the foundation is .sound 
and firm, and the bank can be earried up at a proper season, without gieat molestation from the water, 
may generally be the natural sod of the lands to be embunkwl; and, where merely the weight of stagnant 
or slowly moving water is to be guarded against, the outer .slope m.ay be of the same material Hut " here 
force whether ot waves or a strong current, will act immediately upon the bank, its outer face ought to 
be made proof against it: and lU base should be particularly guardcil, to prevent its being undennined ; 
the most mischievous and irreparable disaster of embankments. Hence, when the foundation is not 
sufficiently firm, piles, timber, and masonry may be required, to ensure success; and no man ought to 
begm a work of this nature without attentively guarding it against every probability of miscarriage. 

4330. A system of drains and floodgates is requisite for the purpose of freeing the cm- 
banked lands from mtemal waters. 

4331 In detienini and retting out the main drain, or discharging channel, on the outside of the mbank- 
ment there arc points which roqnire particular attention. 'Inc situalion of the outfall, or mouth, with 
respect to the current of the water mfo which it opens, is of eonsidcr.ible importance Itoughtto tesuch 
that the current of the water received will not warp up the channel of the drain ; but such, to the con¬ 
trary, as will tend to clear the mouth and keep the channel free. If it were not to preserve the requisite 
character of an elementary work, it might be deemad uiinrei lary to add, that the mouth of the discharging 
drain should be situated as low beneath the flowlgate of the embankment as givTO circumstances and a 
prudent expenditure will allow; in order that, by ndiicing a sufficient current, the fli)odg.ilc, as well as 
the mouth ^the channel, may become free from ebstructions. Against the open sea, or a wide estuary, 
where there is no disgorging channel, hut where the waves reach the foot of the embankment, two floiid- 
gates may bo required: one on the outer side, to sustain the force of the waves, and prevent their blowing 
UP thrinnct vrerks i the other within, to secure the pas.s.igc the mofe e/reetiially. 1 he outer gate in this 
cate Is liable to be lihet'. with the agitation of the waves, and thereby to admit much water; but the inner 
valve heme in an undisturbed situation, cffccfually stops its progress. 

433(l Where the discharge h made immediately behind a shifting heaeh, and penally where the 8°^- 
BBte Is necessarily placed level with or beneath the general surface of the gravel bank, through which the 
wi^is h^becn wont to force a channel, the valve is liable to be buried, and the channel to ^ clwed up 
bv every spring tide, and by every gate of wind whicli sots in upon it; and cann^ be kept free 1*7 
and expense, lii an obstinate case of this kind on Lord Cawdor’s estate in Pembrokc- 
thf ffisXrging fliidgate is defended by a covered rhannel, carried out thrTOgh the line or ridge of 
tafo the sea 1 fong made strong enough to sustain the weight ohhc JiMv est breakers Th is, it as 
ttue hTs b^ effected at a great expense, but nevertheless, the Improvement being of considerable mag- 
nttu’de with great profit. In every case where an external v.alve is required, and where it is liable to be 
SaSd tirS fS^with sand or gravel, groat attention to the outward channel is necemry, w some 
de^ce mult be^structed; for the floodgate, when loadc^d, euU olTall comraunication between the pent 
urwater“and th^Xials that imixmiid them. They cannot, by loosening the obstructing matter, ns 
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nature would otherwise direct them, force tbcir way through it, nor, by surmounting it, can they wear 
down a channel, and thus set them.cIvLs at liberty 

♦33 J In ordtnary caset, the outer flo^gate nny be guardeit by a pile fence or jetty, run out from the 
foot of the enibatiRment across the knmrn drift ot the b&ai h, ind m such a manner as not to inti rrupt 
the outfall channel of the water, the gravel, &c which such a s ill guard may acLumulate, bung removed 
fyom time to time as occasion may require 

4331 The beet conUraetton qf the flood gate for the uses now under consideration is thi common valve, 
hlngeing at the top, swinging outward and falling into a r ibbeted ftame In forming and hanging a 
floodgate of this construction, there are a tew partieulars worthy of attention It should be made of 
seasoneal wood, and ought to be double , the boards or planks of which it is formed being made to cross 
each other, to prevent Us easting It should fill truly, and nt neatly within a surrounding rabbet (fo 
lessen the power of the w ives to lift it), hut not so closeIv or tight %s to stick when swelled by moisture 
lo present this, as well as to give it additn nal tightness Us edges should not be square, but should bevel 
somewhat inward m (he manner ut a bu if,, the ralbet m the frame being made to answer it In 
fixing the frame, it ought to be suftered to Icin or batter inn ird in which jiosUinn the door will shut 
closer, and be less liable to the action of the waves in in e\f osed situ Uion than it would if it wi re bung 
perpendicularly It oufsht not, however, to he so fiat or heavy as to prevent the tVec escape ot the 
Intcrial waters llie floodgates or sell acting sliiiecs at llu laicli embankment fall against a flat 

surf ice (/igbOl) A writer in the fii M a/itccffany St ites, (voL i p 41) 
664 that miiiy of the tunnels in the embankments ol the lay hive only 

wooden valves with iron Iniiecs, and a lid of lead or iron nailed on (or 
weight t< keep them down lliose, he sajs, are not to be depended on, 
and h( has accordingly had some tunnels n tdi ol two null plank with the 
end cut at an angle of 4)° for the vahe, and placed on a slope of 8 inches 
in 18 teet, the water being discharged on a broid piiie of pavement He 
bad an ireii plate ‘ cast the exact size cf the mouth ol the tunnel, and 
about half in inch thick, with holes drilled two iiielics apart, and three- 
fourths from the edge of the plate tor rivi ting a piece of saddler s leather, 
or shoemaker s brown sole, which exte nded it least two inches beyond the plate, and covered the whole 
end ot the tunnel, the iip] er end of the li ather ii iiled to the wood serving as hinges, and the edges ot 
the mouth previously lined with the same materi il llius the strength ot the tide never raises the 
valves, and eoirii letely prt vents the wiUr fmn getting in (p 4 ) 

4315 Ihe latunnl uatin whitli rise within or fill iiixin the area of the embanked lands, are to be 
eollceted by i mam dram continued upw ircl Irom the floodgate and furnished with branches to spread 
over every |iart ot the held of im) ri v emeiit si as to diaw the water fiom every dip and hollow plai e as 
it collects, ind thus free the surface cneetu illy Irem stagii iiit w iler, savuig such only is may be wanted 
for the use of jiastuniig stock 

4"3() If ail n iiattn have a natural and accustomed channel through the embanked area, it may Jtie 
found necessary to raise i suitibli liank it i j reper dislanre o i e uh side of the stre im, in order to 
prevent its overflowingtbc aic i in turn of floo Is Where it is found that in outlet cannot be hail low 
enough to ftce the area entirily (rini surtue wafer, it is requisite (tin ugh no alien waters intrude) 
to term an embanked channel c r reseivi ir, to gam the Teqiiired outfall iiid to throw the waters which 
lodge on the lower grounds into this receptacle, by a draining mill, ol which there are a great variety of 
constructions 

43 37 ylii emhanhed channel, if tlic Iiinks aic laiscd high enough, or are placed wide 
enough asunder so as to contain a sufhcient body of wutei, may have a fuither use, 
which, in some cases, may he of the lughest importance to in improvement of tins nature 
For, by the help of folding fioodgates, such as are eommonly seen in use for the locks of 
navigiblc canals, pliecd it the lower cud of this euiil or reservoir, a body of water may 
be collected and lapidly cbbchirged, by wbieh cisj means, not onlv the ehtinncl of the 
outer drain, but Us mouth, if lutbeiouslj coiUi leted, may from tiiiii to ^jrat be cleared 
from obstructions Where dien w iteis of a good quality pass through the field of im¬ 
provement, an embanked channel may be profitably applied in «a*tiing the lands, and 
where alien waters, which have notanituial or foituitous passage Uirough it can be 
commanded, and conducted to it at a moderate expense, thej maypiove highly beneficial, 
for either or both of these puiqiobes. 

SunsECT. 2. Different DescitjHwris <f Danis in general Use for evcludiug Watcis. 

4338. Mounds or banks for extludtn^ run t or the sia aie gcneially formed of tirth, but 
sometimes albo of mosoniy and even of wood 1 inbinkmeiits of common earth are 
sufficient for resisting occasional floods if this oirth he loose, the bank will lequirc to 
be spread out at the base, at the rate of one foot and a half or two feet honrontal for 
every foot m height, that is to saj, a bank of loose eaith three teet high will require to 
be nine feet or twelve feet broad If the earth to be made use of is a compact clay, or if 
turf of a solid and compact body can be procuitd, tJie slope of (he hink may be much 
steeper, according to its height and the depth of water whieli may be expected to press 
against it. 

4339. The earthen wall (fg- 665.) is the simplest description of embankment, and is 

frequently erected by temporarj occupiers of 
lands on the general principle ot enclosing and 
subdividing, which is sometimes made a condi¬ 
tion of tenure between tlie landlord and tenant. 
Tins wall applies to lands occasionally, but 
rarely, overflow cd or inundated, and is set out 
in a direction generally parallel to the rii i r or 
shoiL Its base is commenced on Uic sur¬ 
face, from two to five feet wide, regularly built 

of turf on tlic outsides, with the grassy sides undenieath The middle of the wall is 
filled up with loose earth. Tlie wall is carried up with the sides bevUled towariU the 
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centre, so as to finish in a mdth of one foot or eighteen inches, at five or six feet in height. 
Collaterally w ith such walls, and at the distance of three or four feet, a small open drain is 
formed, as well to collect the surface water of the grounds within, as that which in time 
of floods will necessarily ooze through a wall of this construction. The water so col¬ 
lected IS let through the wall by tulies, or tunnels of boards, with a valve opening out¬ 
wards on their exterior extremity. When the flow of water from without approaches, it 
shuts the valve, which remains in this state till the flood subsides, when, the Ijtight of the 
water within being greater than tin*- without, it presses open the valve and escapes. 
Walls and valves of this kind aie common enough in the drier parts of the fenny distncts 
of Lincolnshire and Cambridgeshire 

4340. The tarlhi n mound 606.) is the most general description of embankment, 
666 snfi. its ’'t IS executed at considerable 

expense, is only undertaken by such 
as have a p^nnanent interest in the 
soil rius barrier applies to sea 
lands overflowed oy every spring 
tide, and to alluvial plains inundated by every flood. It is set out in a direetioi parallel 
to the shore, and to the general turns of the rivti, but not to its minute windings, and 
It IS placed farther from or newer to the latter, iceording to the quantity of water in time 
of floods, the rapidity of the current fiom the declivity of the bed, the straight course of 
the stream, and the intended height of the bank The two sides of such a mound are 
generally formed in different slopes Pint towards the land is always the most abrupt, 
but can never be seeutt if more so than 44°, th it towards the water varies from 44" to 
15°, the power of the bank to resist tlic weight of the water, as well as to break its force 
when in motion, being inversely as its steepness The power of water to lessen the 
gravity of bodies, or in other words, to loosen tlie surf ice. over winch tlieyflow or stand, 
IS also lessened in a ratio somewhat similar. 

43H T/u fotmatim f the earlhtn mound rnr\suHmorL\y m tikiiig earth from the general surface of 
the ground to Iw protected, or from a eoUate r il ext ivatioii, <tist int it least the width ot tlie mound from 
Its base line, and hedpmg it up m the desired form the surtaic is then in general lases eoiered with 
turf, well rolled in ordir to bind it to the loose earth 1 he earth of such mounds i» geiiei illy wheeled 
in barrow s , but sometimes it is led in carts pi icchI on a woo len roller instead of wheels, wliieh, with the 
treading ot the horses, serves in some degree to consolidate the bank 

The iicavaltm serves the same purposes as the open dram m the earthen wall, and similarly 
construrted sluices or valves arc introdueetl on a lirgcrseite Sometimes, alsj, the interior water is 
drawn ofFby wiiiilmills, and thrown over the mound into the river Ihis is very common in Hunting 
donshirt, and might be greatly improved on by employing steam engines lor entire districts, one of which, 
of a ten horse power, would do the work of twenty milts, and this m calm weather, when the latter 
cannot move 

4df f mbaiikmenft of this if srrinfionar tin and theirsections vary firoma scalene 

triangle of ten fiift in base, iiid three feet in height, as on the bVirth near Stirling, and the Thames at 
I'ulhani, to a base ot i(IU liit, and a height of ten fict, is in the great bulk of the ()use, near Wisbeaeh 
The great rivers of (.ermaiiy and Holland ire emb inked m this w ly, when so far from the sea as to be 
out of the reach of the tide, as the Vistula at Manenwerder, the banks ot which, near Dantzie, are 
alMve fifteen feet m height, the Oder, the Hbc, Ae All these banks aic closely covered in every pait 
■with a grassy surface, and sometimes oinamonted with rows of trees 
4W Vicar the sea, whii • such banks att v ashtd by eiery tide when the course of the wind is towirds 
the shore, and by all land floods and spring tides, grass is only to be found on and near their summits 
The rest of the bank is hire, ind to prcsirvt it from the action of waves, currents, and the stones, 
pieces of wood, and other foreign m itters which they carry with them, the surface is covered with gravel, 
reeds, or straw kept down by puces of wood , f iggots, wieker hurdles, nets of straw roi>cs, straw ropes 
laid side by side iiid fastened, or handfuls of straw fixed m the ground with a dibber (Neah s TraviU 
in Germany, ffr chm. i), or anv other contrivance, according to the situation, to prevent the washing 
sway of the bank It is common to attribute to these coverings the power of breaking the force of the 
waves, but this power depends, as we have already stated, on the slope of the bank and its smoothness, 
and the use of the Biurtaee r< v ring, and i f the constant attention required to remove all obstacles which 
may be left on it by flooi s ind tides, is to prevent the loosening power of the water from wearing 
it Info holes For this puri>ost, a sheet of canvas oi straw netting is as good, whilst it lasts, as a covering 
of pbte iron or stone pavement 

4345 AU banks uhatetei ni/uiu to be constantly uaiched in Umc qf floods or spring tides, in order to 
remove every object, except s ind or mud, which may be left bv the water Sui h objects, put in motion 
by the water, in a short time wear out large holes Ihcsc holis, presenting abrupt points to the stream, 
act aa obstructions, sixi n become much larger, and it not immediately filled up, turfed over, and the turfs 

pinned down, or the new turfs ren. 
dered by somcothermeans not easily 
sofleiicd and raised up by the water, 
will end 111 a breach of the bank 
'A similar effect is produced by a 
surface formed of unniual degrees 
of hardness and durability The 
banks ot this description in Holland, 
at C uxhaven, and along the coast of 
Lincolnshire, are ri gularly wateheil 
throughout the yc ir, the surface 
protection is repaired whenever It 
goes out of repair, as is the body of 
the bank m the summer season 
4346. The mound with pude 
dlewatl. ^.667.) It gene¬ 
rally happens that the earth of 
such banks is alluvial, and thur foundation of the same description, but there are some 
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cues where the basis is sand, silt, or gravel; or a mud or black earth, as in some parts of 
Cambridgeshire and Lincoliishire| which does not easily become so compact. Here it is 
common, before beginning the bonk, to bring up from the solid substratum (a) what is 
called a puddle-ditch, or section of clay in the centre of the highest part of the mound in the 
direction of its length, and of three or live feet wide, according to the depth of the stratum 
of silt (It), and thejintended height of the bank (i). When the clay of tliis puddle-ditch 
is well worked, either by men’s feet or clay rammers, the bank \sili be irerfcctly imper¬ 
vious to waler, and if against a mild stream or shore, need not contain such an accumu¬ 
lation of earth as where the imperviousness of the bank to water depends chiefly on tlio 
mass of materials. As already obsersed, the important point to attend to in this variety 
of mound is, to found the section, or wall of clay, so deeply as to be in contact with a 
stratum (a), cither by induration, or its argillaceous nature, impervious to water. In 
tlie drainage of the Bar Loch in the county of llenfrcw, considerable difficulty was expe¬ 
rienced in some places in getting to the bottom of the sandy subsoil, so as to bring up the 
66fi puddle wall from the retentive stratum. Such 

was tlic difficulty in some cases, that the puddle 
could not be carried up perpendicularly, but a 
puddle wall being raised within the bank, as 
high as the natuial surface, it was joined hori¬ 
zontally to another puddle wall in tlie body of 
the bank. (Jig. G68.) 

4347 IS often found defective, owinjt to the iinpcrfeet working of tlie materials Many think 

that when clay is used, it it he woi ktd inlo the consistence ut dough, it is suificieiit, but this it a mistake i 
it should he slaked .and so decomposc'd hy I lie labour ol propii tools and treading, and so completely satu. 
rated with water, that the whole mass becomes one uniturin and homogeneous body, and almost fluid, 

4348. Mounds wUh revtrsed dopes- In some cases of embanking rivers, as where they 
pass thiough paiks, it is desirable to conceal, as inucli as possible, the appoaiancc of a 
bank from the protected grounds. Hence the mound is slmplj rcveiscil, the steepest 
side being placed next the water. It is proper to observe, that such lianks are not so 
strong, by the difference of the wciglit of the triangle of water which would rust on the 
prolonged slope, were it placed next the river, and aie more li.ible to be deranged in 
suifiice in proportion to the difference of the slopes, the water acting for a longer period 
on every part of the slope. 

4349. Mound faced uUh stones. This is the same species of mound, with a slope 
next the water of forty-five or fifty degrees, paved or causewayed with stones or timber. 
In Holland this pavement or causeway is often foimed of pl.aiiking or bricks; but in 
England generally with stones, and tlie mortar used is either some cement wliich will 
sot under water, or, what is better, plants of moss firmly ininmcd betwenn tlicni. Tlie 
objections to such banks aie their expense, and their li.ibility to be undermined invisibly 
by the admission of the water through crevices, &.c. They are, therefore, chiefly used where 
there is little room, or where it is desiralilc to narrovv and deepen the course of a river. 

4350. 7'Ae bank fotmed with piles, biushwood, and stones, is occasionally used for pro¬ 
tecting moving sands, or directing the course of stiearns flowing tlirough a sandy shore. A 
dikeor bank for the latter purjiose (^fg. 6G9.) has been erected on theriver Don in Aberdeen- 

geg shire. It consists of piles or poles, 

being the thinnings of plantation 
of Scotch pine and larch, driven six 
feet into the sand (a a a ): the 
spares betw’een these piles (i b) are 
filled in with furze or other spray 
or small branches; and on the top 
of them, arc wedged in stones to 
keep them down. On the side of this row of piles next the river, stones (c) from 
50lbs. to half a ton weight each, are precipitated from a punt, until they form a bank of 
an angle of nearly 45°. On the outside of this bank and piles, the sand (rf) gradually 
drifts up, and forms a bank, which, being planted with ..friindo arenaria and other grasses, 
gradually becomes covered with verdure. {Ilighlasid Soc, Trans, vol. vii. p. 91.) 

4351. Mound protected by a wMer hedge. This is a Dutch practice, and, where 
appearance is no object, has the advantage of not requiring watching. Wicker-work, 
however, subjected to strain of waves, will be obviously less durable, than where 
it lies flat on the ground, and can only decay chemically. This wicker hedge is some¬ 
times a series of hurdles supported by posts and studs; but generally in Brimn it is a 
dead hedge or row of stakes, wattled or wrought witl] buslics presenting their spray to 
the sea or river. Besides placing such a h^ge before a bank, others are sometimes 
placed in parallel rows on its surface; tlie object of which is to entrap sand, shells, wd 
sea weeds, to increase the mass of mound, or to collect shells for tlie purpose of carrying 
atvay as manure. 
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43J2. The sea wall (fig. 670.) is an embankment formed to protect abrupt and earthy 
~ n shores or banks of riyers, and consists of a wall, vary- 

670 ^ ^ thickness, and in the inthnation of its surface, 

~ ~ according to the required height, and other circum- 

— .. —- stances. Bebdor, in his TrauS de Hydravliqve, has given 

— exact curve which the section (^such a wall ought 

, to have (n, b), in order to resist loose earth, and which 
— —'*^ — somewhat gieater than where tlie earth behind tlie 

wall IS supposed to be thiefly firm. Some fine exam¬ 
ples of such walls, foi other purposes, occur in the 
Caledonian Canal; and perhaps the finest in the world are the gianite walls which 
cmb.mk the Neva at Pcter'biirgh, the constriiLtion of which may sei vc as an example of a 
river cased with stone on a founcLitiou of soft bog earth. 

415} JlmbanJ vu.nls Joi fiJCing djif(tn!'-%avih, slnlh, or mud. In several tracts of 
coast, the sea at oidinaiy tides barely cove is i sui t lee of sand, ai d tlusc sands, in dry 
weather, during high winds, arc drifted and blown about in all directions Great part of 
the north shores of the Solway I nth, of Lancaster Bay, and of the coast oi Norfolk, is 
of tins description. Young, in liis Jarmers J ettw., informs us, that a considerable 
]) 11 1 of the county of Noifolk was dr lit s iiid, and c\ en as far inland a-s Brandon in Suffolk, 
before tlie introduction of the turnip tultuic, and Ilaite (Lssay I ) states that some of 
what IS now the richest land in Holland, was, about tlie midille of the sixteenth century, 
of Uus description. The suggestion of .my mode, thirefoie, by whuh, at a moderate 
expense, such traets could be hxed, and covered with vegetation, must he deemed worthy 
of notice. The mode winch nature heisilf employs is as follows After the tides and 
wind have raised a marginal steep of land as high as high water-imik, it becomes by 
defrree>s covered w ith vegetation, and ehicfly by the X,'lymus ireiiiiiiis, 7’ritieum_;<inccum, 
various species of Juncus, and sometimes by the Galium \ciuin. With the exception of 
the first of these pi mts (the leaves and stilks of whuh aie manuf<ietui cd into mats and 
ropes in Anglesea, and the grain of wliieli is sometimes giound and used as meal in 
Ireland), they ai e of no other use th m for fixing the s mds, which. In mg composed in gi eat 
p.art of tlie dfbris of shells, expand as they dee ly, and contribute to raising the surface still 
higher, when the fibrous loots of good grasses soon destroy the others. The ..^ifiiulo 
arenana is pLiiited in Holland for the purpose of binding sands, .md was extensively 
introduced into the Highlands of Scotl iiid foi the s.iine purpose, by Macleod of Hams, 
in 1819. (lians. Hi.’kl. Sol. voI. vi. p. 265.) 

4154 To asiist mtuic infixing Ji iff sandt, it is otilv necessary to traiisiiluit the y^lymus, which is to be 
had in abiindanec on almost esc ry sandy coast in lint iin, and as it would he liable to be blown away 
with the siiids, i\‘ merely inserted ill the toiiitnciu way, it seems advistlili to tie the iilaiits to the upper 
ends ot f/ tUuu or rldei rods, of two or throe feet in It ncth, and to insert these in the sand, by which means 
there is the douhli ehance ol the grass growing, uid thetrniiclicon taking root the cldei will grow cx. 
posed to the sea breeze, and no plant throws out so m my and such vigorous roots in proimrtinn to its shoots 
4,}'i5 I he mode hu uhich such sandi, uirejixtd in IM/amtwifhy the form ition ot wicker woik embank, 
ments.andb] stieking in the sands branches of trees, bushes, turre, Ac in illdircctions i hcsc obstrut ted 
the motion ot the sands, and collected masses of sand, shells, cir mud, and sco-weeds around them, whuh 
were immediately planted with some desinptioii of < rceping gr iss, or, what was more frc()uciit, covered 
with a thin eoating of elay, or alluvial earth, and sown with clover Though the most certain and least 
expensive mode ol gaming such lands is undoubtedly that ot seconding the eflorts ot nature, by inserting 
bushes and planting .he i, lymus in this way, yet it may sometimes be desirable to make a grand ellort 
to protect an extensive surface, by torming a bank of branches, which iniglit, in a single or several tides, 
be filled with sand and shells It is evident, that such a bank might be constructed in various ways , 
but that which would be most certain of remaining firm, and cffheting the purpose, would be one regu¬ 
larly constructed of fiwnied timber, the section of which would resemble a trussed roof, each truss being 
joined In the direction of the bank by rafters, and the whole inside and surface stuck full of branches 
To retain it firm, piles would require to be driven iiitj the sand, to the upper parts of which would be 
attached the trusses. Ihe hi^nt ot such a barrier would require to be several feet above that ot the 
highest spring tides, and the more its width at base exceeded the proportion of that vl an equilateral 
trungle the better 

43S6, A mode suUed to a less extensive scale of operato^, i< to intersect a sandy shore in ail directions, 
with common dead or wicker-work hedges, formed by first driving a row uf stakes six or eight feet 
into the ground, leaving their tops tfircc or four feet above it, and then weaving among these .takes, 
branches of tries, or the tnpa of hedges I lie Dutch arc said to weave straw ropes in this way, and 
thereby to collect mud in the manner ol imi ptng 1 his mode, being little expensive, seems to deserve a 
trial in favourable situations, and in so doing, it must not be lorgottcn, that miii h depends on the 
immediate management of the surface, after it is in some degree fixex In an extensive trial of this sort 
at present m progress on west coast of Scotland, under an Fnglish gentleman, seeds and roots arc 
baked in a mixture of loam, dung, and gravel, and then formed into masses, and scattered over a 
sandy surface These, ikom their weight, will not, it is thouffiit, be moved by the water or the wind, but, 
becoming more or less covered with sand, the mass will be kept mo st, and the seeds and roots will grow, 
and, fixing themselves in the soil, will in time cover the surface with verdure Ihe cxticnmcnt is in¬ 
genious, and we hope will be crowned with success 


4357. EndtankmerUs of cast tion have been pro^sed to be constructed by Deeblc, a 
civil enginecc of London, lie proposes to coinbilK a scries of caissons, made of cast 
iron, in ranges, agreeable to the required form of the intended embankment, llie 
caissons are to be fastened together by dovetails, and, being hollow, are, when fixctl in 
their intended situations, to bo filled with stones and other matcnals, making tltem up 
solid. (Newton's Journal, vol. ii. p. 202.) 
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Sect. II. Guarding the Safilis and otherwise improving the Courses of Rivers and 

Streams. 

43.58. The subject of guarding the banks of nvers is of considerable interest to tlie 
proprietors of lands situated in hilly districts, where, in tlie valleys and on the hiU sides, 
the streams often produce ravages on the banks, and sometimes change their courses. 

4359. The natural licence of rivers, Msirshal observes, is not only destructive of 
landed property, frequently of lands of the first quality ; but is often the cause of dis¬ 
putes, and not unfrequently of legal contentions, between neighbouring proprietors. A 
river is the most unfortunate boundary line of an estate. Kven as a fence, unless where 
the water is unfordablc, a river, or rapid brook, which is liable to high floods, is the 
most tormenting and inefficient. Proprietors have tlicrefore a double interest in ac- 
commodUing each other, as circumstances may require, with the lands of river banks, 
so as to be able to fix pernunent boundary lines between their properties. When the 
owners of estates cannot, by reason of entails or settlements, or will not for less cogent 
reasons accommodate each other, they lia\c a line to tread which they cannot deviate 
from with prudence, much less with rectitude; namely, that of cautiously guarding 
their own lands, without injuring those of their neighbours; for a lawsuit may cost 
ten limes the value of the sand banks and islets of gravel to be gained by dexterity of 
in<inagcinent. 

4.360. The operations for improving rivets have for their object tltat of preventing 
them fiom injuring their banks, of .tcceleratiug tlieir motion, and of lessening the space 
of ground which they occupy, oi altering their site. These put poses are effected by piers 
or guerdesfor altering the direction of the current; works for protecting the banks; and 
by changing or deepening the rivei’s course. 

4361. 2'he principles on ivhtch these operations arc founded are chiefly two ; first, that 
water, like every oilier body when it impinges on any surf.ice, is reflected from it at a 
similar .angle to that at which it approached it; and, secondly, that tlie current of water, 
other cucuin..tances .alike, is as the slope of the suifaee on which it runs. On the first 
of these principles is founded the application of piers for reflecting currents; and on 
the second, that of straightening livers, by which more slope is obtained in a given 
length of slieani, and of couisc greater rapidity of motion obtained. 

Si'BSECT. 1. Guarding River Jianhs. 

4.362. ^ common cause of injury to the banks of rivers is produced during floods, A 
tree or branch carried down by a stream, and deposited, or accidentally fixed or retained, 
in its banks, will repel that part of the stream which strikes against it, and the impulse 
(counteracted more or less by the gencml current) will direct a substream against the 
opposite bank. The effect of this continual action against one point the ojiposite 
hank is, to wear out a hole or breach; and immediately above this breach it is customary 
to place a protecting pier to receive the impulse of the substream, and reverberate it to 
tlio middle of the general stream. But if this pier is not placed very obliquely to the 
suhstream, as well as to the general stream, it will piovc injurious to the opposite bank 
by diiceting a subcurrent there as great as tlie first; and, indeed, it is next to impossible 
to avoid tins ; so much so, that Smeaton, in almost every instance in which he was con¬ 
sulted in cases of this sort, recommended removing the obstacle where that could be done, 
and then throwing loose stones into the breach. 

4363. Injuries by foods, according to Marshal, are to bo remedied in two ways; 
the one is to sheath the injured banks of the bays (Jig. 671. o, b, c) with such materials 



as will resist the circuitous current; and let tlie river remun in its crooked state. _ The 
odicr, to erect piers (d), to parry off tlie force of the current from the bank, and direct it 
forward; with the twofold intention of preventing further mischief, and of bringing back 
the course of the river to its former state of straightness. It is to be observed, that the 
operation of guarding the immediate bank of a sharp river bend, against a heavy emrent 
meeting with great resistance, by sheathing it with stones, is generally a work of much 
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difficulty and expense, even where materials can be easily procured: wlule that of divert¬ 
ing* tbe current by a pier may fVequcntly l>e accomplished at a comparatively small 
eost; and its eftect be rendered infinitely more salutary and pcrmsneat. For it is plain 
that, if the accidental obstruction mentioned had been timely removed, no bad efiect 
would have ensued: and the river would have continued its direct coqrse. Or if, through 
neglect, it had been sufiered to remain awlule, until its mischief was discoverable; even 
then, if it had been moved from its station to the opposite side of the river, and placed 
in the part affected, this small counterpoise might have recovered the balance of the cur¬ 
rent, and directed it into its wonted channel; and, in almost any case, by judiciously 
placing, in a similar manner, a pier or other obstruction proportioned to the magnitude 
of the power to be counteracted, the bkc effect may be produced. 

' 4364, /» the use of jners great cautwn is requisite, for a very little reflection will 
diow that they are more likely to increase than to remedy the evil they are intended to 
cure. We have seen the injurious effects of such piers on the Tay and the Dee; and on 
a part of the Jed near Crailing tliey arc so numerous, that the sUeam is, to use a fkmthar 
phrase, bandied about like a foot-ball, from one shore to the other; behind every pier an 
eddy is formed, and if the stream does not sti ikc the pier exactly, a breach m file bilnlLlakcs 
place. Many of these piers have, in consequence, beciiHakcii down. The use of such piers 
can only be justified where the obstruction, from jill-ncighbourhuod or some such cause, 
cannot be removed from the opposite bank , ot where, as is sometimes the Case, it arises 
from an island of sand oi gravel thrown out lij the river neai its middle, wluth, however 
absurd it maj appear, the inHlrostcd parties t mnot agree as to who may icmove. Tlie 
case of buildings also being in danger mai^ustify such a pier for immediate protection; 
but if such breaches are taken m time, a mw loads of loose stones dropped m tlie breach, 
os reCoHUnended by Smeaton, will effect a remedy without the nsk of incurring or 
occasioning a greater evil. 


4J6& In tkr construction of pm <r, attention ii required to secure the foundation, cither bv first throwing 
In a quantity of loose stones, which the water will in a great messure diS|>ose nf so as to form a flat 
surface , or hy the use of pile* either under, or In single or ilouhlc rows around, those parts of its base 
InconUet with the river {jig G73,a) Ihe elevatiQii (6), wliore the current is not required to act with 
uraqt violence oft the opposite shore, ought to be bevelled bat k on iill sides exposed to the witcr, towards 
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wat«t, «o as to render it difficult -to get a proper foundation for a pier* Where the 
foot of thd injured bank is covered with a pool at low water, shelve off the brink ti 
the bank, and shoot down loose stohes from the top of it; suffering them to form tbetr 
own slope, in the action of fklling, and by the operation of succeeding floods: continuiiig 
to poiu* them down, until the bank be secured, at least from minor floods, and tbeh 
back the upper part, to give freedom to floods of greater magnitude. 


43fi7. When the channel qf a rapid river u Tkirrow, and the tanks undenauAed and washed away ttf 
the torrents, what Marshal terms the land-guard is to be used 
4.168 Informing a land-guard for this purpose, he says, the foundation should be laid pretty deop^^ 
guard amnst any occidental scooping from t) e floods The wall ought to be carried up dry, or Sfmi. 
out mortar, the stones being laid with their ends outward, their inner ends pointing to the same centre, 
like those ot an arch, and to be backed with gravel, or earth, rammed in firmly behind, as thefaeinSl* 
tarried up The coping or uppermost course of the stones is to be securely bound, with thick tough 
sods (8 or 10 inches deep), whose surfaces, when beaten down, ought to lie even with that of thd sfone. 

yk, and similar sods rcouire to be laid, with a gently ruing slope, until they unite smoothly with the 
natural turf of the land to oc detended, so that the waters of floods, when they nse above the stonework, 
may have no abruptness to lay bold ot, but may pass away smoothly over the surface of the land, as they 
commonly do over smooth greensward, without injury i inally, the stones are to be beaten fon ibly Into 
the bank, with a rammer, a mallet, or a small battcring.ram, adapted to the purpose, thus rendenng the 
whole cbmpact and firm, to resut the current. Where vacancies or fissures stiU appear, long spUutera 
of stoneare to be driven in, as wedges, to inerease the firmness, and prevent the current from tearing out 
an unguarded stone It follows, of course, that the largest and longest of the stones ought to be used 
whore the greatdst resistance is known to be required 
41b‘l. Pie repaire nf a bulwat k of tha lort, like every other species of river fence, require to be 
attended to firom time to time, especially after great floods If the foundation bo laid bare, it requires to 
be re covered with rough gravel, or with stones thrown loosely against it. If any of the facing stones iK 
displaced or loosened, they arc to be wctlgcd in afresh, or their plaw supplied by others Or, if the turf 
which binds them at the top be disturbed, the torn jiart should be cut out square, and be firmly and 
completely filled up with fresh turves ^ 


SuBSKCT. 2. Changing the Courses of Riversi deepening their Bedst or raising their IFaiers 

to a laghttr Level. 

4370. A river whose course ts in a straight line, or nearly so, hardly ever makes any en<- 
croachinent on its banks, except perhaps very large rivers, when tliey rise above tlieir usual 
level, cither by an increase in their own waters, or from their flow being in some degree 
interrupted by tlic tides. Hence, whcnevei a nver is narrow m its channel and winds 
considerably, any misehief it commonly occasions may be prevented by deepening and 
straigbtemng the course of the stream. {Code of Agr. p. 319.) 

4371. The alteration of the course of a river or biook is attended with difficulty and 
expense, according to the particulai circumstances. In a simple case, in which one 
straight cut only is required, the principal difficulty, and tliat which requires the best skill 
of the artist, lies in directing the current of the hrst flood, out of the old into the new 
channel hut if a bend of the old channel can be made use of, this difficulty may be said 
to vanish. The mouth of the new cut receives the current with a straigfft course; con¬ 
sequently, if it be made of sufficient capacity, the nver, in a flood, can have no propensity 
Itu towards its old channel. and the loose materials which rise in forming the mouth of 
tlic new cut, will generally be sufficient to turn the stream at low water into it. But 
if a suitable bend cannot be approached by the new cut, a directing pier will be required 
to bend the flood current, and give it a straightforward course into the new channel! a 
watertight dam being formed between the point of the pier and the Ann bank of the new 
channel to prevent the water from regaining its wonted course. 

4372. Aneniirelynew bed or 
channel, however, is much to 
be prefened wk^it can be 
obtained: for in an altered 
course, when the stream passed 
alternately ffirough new soil 
and through a part of its old 
bed, its action on surfaces 
wldch are so dijSerent in re* 
gord to ^duration ends, ff 
great cajee is not taken, in 
holes and galleys in the new 
bank, which require to be con- 
stantiy filled with loose 
stones tlirown in, and left to 
he fixed by t]{6 prefisttre and 
motion of the water. In the 
ease of a river passing near a hquse (Jig, ti7d.} this is sometimes of great importance. 

* 4373. Ch<6m MOW cSonmI is merely a work of manual labenr; being attended with no othmiUflU 

cuMy than wluit may aclK firom the expenie, which Will depend on the liae of the river, tlfo nature iM 
the gfonml to be cut through, and the vaiua hr labaqr tai the gtym^fiiatnet It U tnoatly tote aacattMned 
with auflclant aCcuraoy by previmu calcidatHmi, (flee 33S3.1 
^ 4374i iMifsrqf Mk new oaf, on account of its ItoaterdepUi^i^htmiBU, compared With that of the 
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old channel For the current of floodi, by carrying off the earthy particle* with which they come in 
contact, will soon enlarge it It is nevertheless right to give ample room in the new channel, lest vhe 
first flood should prove high, and, by bursting its bounds, lorce (fs way back to its former course 

4375 A new ttver count requires to be carcfiilly attemled to, during a few years after it is opened, to 
ace that its channel preserves its straightness, and that no breaches are mode or threatened in its banks. 
Ckinsidering the uncertainty of extraordinary floods, it cannot be said to be out of danger in lets than 
three years hence it becomes prudent, when a work of this nature is contracted for, or undertaken to 
be done by measurement at an estimated price or prices previously agreed upon (as it generally ought), 
that the undertaker should agree to preserve the straightness ot the i hannel, and uphold its banks during 
that or some other time fixed upon, and to deliver them up, at the end of the term, ui the state and 
condition specified in the contract 

437i». A cate of straightening the course of a rtver is given in The Code of Agriculture The waters, 
which in their crooked course were formerly almost stagnitid, now run at the ordinary rate of the 


▼alley, so that three hundred acres of meadow may be converted into arable land, sixty acres of moiti 

may be improved into meadow, and five hundred acres ot arable land are rendered of double tV_ 

former value (p 319) 

4377. Raxang rivers to a higher levels As rivers and streams may require to be 

g 74 deepened for the purpose of drainage, 

so may their waters requite to be 
raised for the purpose of irrigation, 
impelling machineiy, or producing 
cascades or waterfalls for the purpose 
of ornament. Dams or wears for 
this purpose should be constructed 
so as to form a segment of a ciicle 
across the bed of the stream, with the 
convex side pointing up the stream, 
and the ends abutting against a na¬ 
tural or artificial bank (Jig 674 ) Uy 
this construction, the force of the 
water, however great, will be effectually resisted, and the structuie remains secure. The 
gseater the slope towards the upper side, the better, but the lower side should be nearly 
perpendicular, that the water may fall over it without coming in contact with the face 

of the building, (fig. 675.) 
Ihe Wcdl (a) i^ould be 
built of regularly hewn 
stone, as should tlic abut* 
ments (&); next the wall 
tliere should be a mass of 
clay as a puddle (c), and 
above that gravel or earthy 
tuatter of any kind to a considerable slope (d). Beneath the dam a considerable por¬ 
tion ought to be paved (e). (Gen. Rep Scot. vol. li. p. 669.) 

4378. Heads, or banks of earth, for tlie confinement of water in artificial lakes or 
ponds, arc often constructed at groat expense, and, not being pioptrly fonned, often break 
out, and occasion considerable damage. The error in their construction is commonly 
owing to the want of breadth at the base in proportion to their height, and their not 
having a sufficient slope towards the water, nor a proper section of puddle in the 
centre. (Ibid.) 

4379. Heads of loose stoim of a large sxxe (Jig. 676.) may bo had recourse to in slow 

running rivers not subject to 
high floods, and where there is 
Bucb a sujierabundance of water 
that no loss is sustained by the 
quantity which flows through 
the stones. Where it is re¬ 
quired to retain the whole of 

the water, a puddle bank should be carried up the middlaof the dam. (Ibid.) 





Chap. III. 

Irrigation, or the Improvement of CvUnrable Lands and Farmeries by the means of Water. 

4380. The improvement of lands by water is of three kinds • — irrigation, or the appli¬ 
cation of water to the surface of the soil, and especially of grass lands, as a species of 
culture} wartiing, or the covering of the toil with water to receive a deposition of earthy 
matter; and the procuring or preserving of water by wells, reservoirs, and other meant, 
for the use of farmeries, live stock in the fields, or the domestic purposes of the fanner or 
cottager. 
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SkcT. 1. Irr^ation, or the Pve\mraivm of the Swrfnce of Lavidt for the prtftabk 

^j>pticaHon of VTater. 

4381. Irrigation in its diflerent forms may be considered an operation of culture as 
well as of peimanent improvement. It is acco^ngly in many cases effected by tenants, 
but always^ as in the case of improving wastes, in ronsequence of extraordinary encou¬ 
ragement from the landlord, by long leases, money advanced, or other advantages. 

4382. The application of water to the sutface of lands for tlie purpose of promoting 
vegetation has been practised, as we have seen (141.), from the earliest ages in warm coun¬ 
tries. Solomon made him gardens, and orchards, and pools of water to water tlierewith 
the wood that bringeth forth the trees. (^Ecclesiastes-) The art was taught by nature in 
tlie overflowing of the Nile and other rivers. Water is an essential article for the cul- 

iji both of the cereal and pasture grasses, and indeed of most herbaceous crops, in all 
thS tropical climates, and even in a great degree in the South of Europe. In the greater 
part of Italy and Spain, few crops arc raised without being irrigated; and even in the 
south of France, potatoes, maize, madder, and sometimes vines, and orange trees, (as at 
Ilieres,) have water applied to their roots, by furrows and other gutters and trenches 
formed on tlie suiface. The system of watering grass lands was revived in Italy in the 
nintli century, and seems to have been practised in a few places in Britain from the 
time of the Homans; there being meadows near Salisbury which have been irrigated 
from time immemorial. In 1610, tlie public attention was called to it by Rowland 
Vauglian, in a work entitled, “ Most improved and long experienced Water Works; con¬ 
taining the manner of summer and winter drowning of meadow and pasture, by the 
advantage of the least river, brook, fount, or water mill adjacent; thereby to make those 
grounds (especially if they be dry) more fertile ten for one.” 

4383. Irrigation informer times, and in all countries, however imperfect, was probably 
much more frequent tlian it is now. In light and gravelly tracts of country, the greatest 
difficulty in farming was to procure a sufficient supply of fodder for their cattle in winter. 
Meadows were therefore indispensable, and to increase the crop of hay, watering in a dry 
spring, and immediately (in dry summers) after the first crop was off, was constantly 
followed. Since the practice of sowing artificial grasses, and the introduction of the 
turnip husbandry, the custom of watering has been in such situations given up ; not only 
because it ..has become less necessary than it was heretofore, but because watered meadow 
hay is of inferior quality as well as value in the market. It is nevertheless true that the 
herbage of very coarse boggy meadows is improved, and that of cold meagre soUs is 
accelerated and increased by it. 

4384. lint the principal scKntifc iforls in watering lands have been made during the 
latter end of the last and Itcginning of the present century, in consequeAce of a treatise 
on the subject by George Boswell, published in 1780, and various others by the Rev. 
'Hiomas Wright, of Auld, in Northamptonshire, which appeared from 1789 to 1810. 
T'ho practice, however, has been chiefly confined to England, there being a sort of 
national prejudice, as Loch has observed (Improvements on the Stafford Estates, ^c.), 
against the practice in Scotland, though its beneficial effects may be seen as far north as 
Sutlicrland, where rills on the sides of brown heathy mountains never fail to destroy the 
heatli plants within their reach, and these are sucewded by a verdant surface of grasses. 

A valuable treatise on the subject of irrigation in Scotland, by Dr. Singer, will be found 
in The General Beport of Scotland, vol. ii. p. 610. In England the best examples of 
watering are to be found in Gloucestershire and Wiltshire. In our view of Jhis subject, 
we shall first consider the soils and situations suitable for irrigation, and next the different 
modes of effecting it, known as flooding, irrigating, warping^irrigation on arable lands, 
and subterraneous luigation. ^ 

Subsect. 1. Soils and Situations suitable f>r W'ateringt 

4385. The theory of the operation of water on lands we have already develop^. It 

appears to act as a medium of conveying food, as a stimulus, as a consolidator of mossy 
soils, as a destroyer of some^escriptions of weeds or useless plants, and as the cause of 
warmth at one season, and of a refreshing coolness at another. From these circum¬ 
stances, and also from what we observe in nature, there appears to be no soil or situation, 
nor any climate, in which watering grass-lands may not be of service ; since the banks of 
streams between mountains of every description of rock, and in every temi^raturc from 
that of Lapland to the equator, are found to produce the richest grass. One wcum- 
Btonep alone seems common to all situations, which is, that the lands must be drained 
idthpr naturally or by art. The flat surface's on every brook or river, after being covctm 
with water during floods, are speedily dried when they subside, by the retiring of toe 
waters to their channel. , 

4386. 2'/ia most proper soift for being watered are all tliose^ vvhich are of a SMiuyOT 
* gravelly friable nature, as the improvement is not only immediate, but the e®cti ttic™ 
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powerful than on other (lescriptions of land. There are also some strong adhesive sour 
wet lands, such as arc common in the vicinity of larg(j rivers, which are also capable 'jf 
being improved by watering; but the beneficial effects are not in such cases so soon pro¬ 
duced as on the first sorts, nor is the process so advantageous to the farmer, on account 
of the very great expense to which he must, In many cases, be put by previous draining. 
There are some other lands, as those which contain coarse vegetable productions, os 
heath, ling, rushes, &c. which may likewise be much improved by watering. It must 
be kept constantly in mind, in attempting tliis sort of improvement, that, the more tena¬ 
cious the soil is, the greater should be the command of water for effecting the purpose ; 
as a stream, capable of watering fifteen or twenty acres of light dry land, would be found 
to be beneficial in but a small degree when applied to watering half the same quantity of 
cold clayey ground such as in its natural state abounds with coarse plants. On all soils 
of the latter kind a considerable body of water for the purpose of floating them is required 
to produce much benefit, and where asufficient quantity cannot he procured, tliis mode of 
improvement will seldom answer the farmer’s intention or be advantageous in the result. 

4.^7. Smith, an experienced irrigator, supposes that “ there arc only a few soils to which i.'/’gation may 
not be advantageously applied: his expenenre, he says, hcis determined, that the wettest land may be 
greatly improved by it, and also that it is equally beneficial to that which is dry." (Vbt. on hrigatton, 
^c.) But, as many persona unarquaintcd with the nature of irrigation maybe more inclined to the latter 
supposition than' the former, he explains the reason of wet land Iwing as capable of improvement from 
flooding as that which is completely dry. It is, that, in the construction of all water meadows, particular 
care must be taken to render them perfectly dry when the husiiiess of floating shall terminate , and that 
the season for floating is in the winter and not in the summer, wliieh those who are unacquainted with 
the process have too generally supposed. All peat bogs are certainly of vegetable origin, and those vege. 
tables are all aquatia It follows that the same water which has produced the vegetables of the bog would, 
under due management upon the surface, produce such grasses, or other vegetables, as are usually grown 
by the farmer , and he has hitherto had reason to think that this in.ay he considered as a general rule for 
determining the situation of any experiments with water. The lanits that permit of this sort of improve¬ 
ment with the most success arc such ns lie in low situations on the borders ot brooks, streams, or rivers, or 
in sloping directions on the sides of hills. 

4388. The purity oj the water to be used in irrigation is supposed by some to be 
a matter of the first imjiortancc; but it is now fully proved, by the accurate experi¬ 
ments of an able chemist, and by the extraordinary growth of grasses in Pristlcy meadow, 
in Bedfordshire, that ferruginous waters are friendly to vegetation, when properly applied. 
(^Sniith’s Observations on Irrigation, p. 28.) Lead or copper never docs good, and it is well 
known, that waters of that description, after they have been brought into fields, by levels 
cut at a considcralile expense, have again been diverted, and suffered to flow in their original 
channels. Waters impregnated witli the juices that flow from peat-mosses, are consi- 
sidered by many'not worth applying to the soil. It is objected to them, that they arc 
soon frozen, that they convey no material nutriment, and that they are coiamonly loaded 
with such antiseptic substances as, instead of promoting, will retard vegetation. {Dr. 
Sitter's Treatise, p. 579.) It is urged, on the other hand, that a want of sufficient slope 
in the meadow, or of proper management in regard to the water, may have occasioned 
the disappointments experienced in some cases, when bog-waters have been applied. 
{Derbyshire Report, vol. ii. p. 463.) 

4389. The advantages of watering lands must, in a material degree, depend on the 
climate. It is evident that the benefit to be derived from this process in Sweden, for 
example, where the summers are short, must be greatly inferior to what it is in Lom¬ 
bardy, where grass grows all the year; and that in Pcrthsliire, where grass ceases to grow 
for at least three and often four months in the year, it must be much less than in Glouces¬ 
tershire or Ireland, where its growth is not interrupted above a month or six weeks, and 
sometimes not at all: most grasses vegetating in a temperature of 33 or 34 degrees. 
Still, however, as the most luxuriant pastures are found on lauds naturally watered, both 
in Sweden and Perthsliire, it would appear worth wlille to imitate nature in cold as well as 
in warm countries. According to many writers .-n the subject, the benefits attending 
watering in England arc immense. In Davis’s Survey of Wiltshire, it is calculated that 
2000 acres of water meadow will, on a modi-rate estimate, produce, in four or five years, 
10,000 tons of manure, and will keep in permanent fertility 400 acres per annum of 
arable land. 


4.100. Watering poor lAut, especially if of a gravelly nature, is stated in The Code of Agriculture to be 
by far the easiest, cheapest, and most certain mode of improving it. *' Land, when once improved by 
irrigation, is put in a state of perpetual fertility, without any occasion for manure, or trouble or weeding, 
or anv other material expense. It becomes so productive, as to yield the largest bulk of hay, besides 
obuiRianM of the very best support for ewes and Iambs in the spring, and for cows and other cattle in the 
autdlnn of every year. In favourable situations, it produces very early grass In the spring, when it is 
doubly valuable; and not only is the land thus rendered fertile, without having any occasion for manure, 
but'it produce food for animals, which it converted into manure, to be used on idher lands, thus augment, 
ing, in a coroiiound proportion, that great source of fertility.” Were these advantages more generally 
known, or more fully appreciated, a large proportion of the kingdom might become like South Cerney, in 
GlOocesterahIre, where every spring, or rivulet, however insigiiTflcant, is made subservient to the purpose 
of Irrigatioh, OtUlising, in pnqportlon to its size, either a smaU quantity or a large tract of land. (Glouces- 
tersMre liepori, p. 2^.) 

may occasionally be practised in the neighlmurhood 
vantage. In the neighbourhood of Edinburgh, we 


4391, Irrigation by liquid manure 
of and cities to the greatest ad 
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are informed by Stephens, upwards of 200 acres are so irrigated from the principal com¬ 
mon sewer, and that, although yie formation of these meadows is irregular, and the 
management very imperfect, the effects of the water are astonishing; they produce 
crops of grass not to be equalled, being cut from four to six rimes a year, and the grass 
given green to milch cows. * 

SoBSECx. 2. Impknxvnts made Use of in Waterinfr Lands/ and the Terms tf Art 

peculiar to such Operations- 

4392. The principal instruments made use of in tlie preparation of lands for watering 
arc the following: — 

4393 TAr level, of which different descriptions have already been given, is necessarily employed 
to take the level of the land at a distance, compared with the part of the river, &c. whence it is 
intended to bring the water, to know whether it ran or cannot be made to float the part intended 
to he watered. Bringing the water after them to work by is found very useful in undertakings 
of this nature, especially when on a large scale, though the workmen ioo ftcquently dispense 

A with it. In drawing a main, 

fMo they begin at the head, and 

work deep enough to have the 
(y^) water to follow them; and In 

cirAwintr A tail drain. fhd»v tsAsnn 


A wicn It. in drawitiff a main, 

,.. 1-0 they begin at the head, and 

work deep enough to have the 
((^) water to follow them; and In 

drawing a tail drain, they begin 
/ y. \ at the lower end of it, and work 

/y V \ upwards, to let the water come 

/ / \\ after them. Tlie level should, 

// W however, be made use of, as 

// being more certain and correct. 

// \ / \\ Brown, an experienced irriga. 

// \ / tor In the west of England, re- 

\ / commends a level 677. o), 

f \ which when not in use may be 

/ O \ closed (4) like a walking-stick. 

/ \ There is also a compass level 

!—r-- r -^-^ V (/d WS.), which may be used 

- - ganie way. 

4394. /I Ime and reel, and a breast-plovgA, or turf spade (Jig. 211), arc likewise absolutely necessary, 
he use of the two former are well known j but as the line is mostly used in the wet, it should for this 


The use of the two former are well known j but as the line is mostly used in the wet, it should for 
purpose be larger and stronger than those employed in gardening. The turf spade should be of the 
description, being principally employed in cutting turfs lor the sides of the channels. 

4395. The s/mdes made use of m this sort of work (Jig 679.) should have the stems considerably l 


4395. The spades made use of m this sort of work (Jig 679.) should have the stems considerably more 
crooked than those of any other kind; the bit n 

f 70 y- —q liemg of iron, about a foot wide in the middle, 6’83 II 

IT /J terminating in a point; a thiek ridge running , 11 

perpendieuiarlydowiithemiddle,fromtlicstem jl 

// almost to the point; the edges on both sides , J 

'A // should lie drawn very thin, and as they are q | C i 

\\y obliged to be kept very sharp, they should be I il 

often ground and whetted. This necessarily | I 

/fK wears them away, and they soon become nar- jj 

y'A row; thoyarethenusedforthcnarrowtrenclies IJ || 

jl 'a and drains, whilst new ones are used for the (1 JL 

I I ^ wider. From the stems being made crooked, // 

"i - I the workmen, standing in the working jiosition T 

I I / I in the bottom of the trench or dram, arc en. fiiri | / 

I // / abled to make it quite smooth and even. I \ i \ «l/l\ 

\ j//\ N J shovels of different forms gnig'. (SJO. «, 4), and I \ / \ Bk 1 

/y / a scoop for bfting water (c), are also requisite. ’ \ / \ iniX// 

/y V 4396. The crescent (fig, 679.4) is a tool made \ / 

like the gardener’s edging iron, only much 

larger, having the form of a crescent, being very thin and well steeled, with n stem about three feet long, 
and a cross handle to twar upon. It is used lor tracing out the sides of the mains, trenches, drains, &c. 

_ 4397. The turf knife (Jig.SSl.) has a cimeter.Iike blade, with a tread for the foot (a) 

r.'u I ^ and a bent handle (4): it is used for the same purpose as the crescent, and by some 
I preferred. 

I ! 4396. If'4cr/4inrewis also become necessary to remove the clods to flat places: they 

II may be open, without sides or liindcr parts, 

h Ij 4399 . Ifandbarrows arc likewise sometimes made use of where the ground is too 
J soft to admit of wheelbarrows, and where clods require to he removed during the time 
jj the meadow is under water. 

P/ 4400 Three-wheeled carls, Sfc. arc necessary, when large quantities of earth are to 
yf be removed, particularly when it is carried to some distance. 

4401. Scj/thes, of different sorts (Jig- 682. a, 4), are required to mow the weeds and 
/ grass, when the water is running Ill the trenches, drains, &c. TTic crooks (6) should be 
/ made light, and have long stems, to reach wherever the water is so deep that the wotiu 
men cannot work in it. 

tidz. Besides these,/orks (c), oad long four or five lined hacks, axe requisite to pull out the toots of 
the sedge, riisbei, reeds, &c. whicll grow in the Urge mains and drains. 

682 
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4103. Stout large waterproof boots, having toM so as to draw up half the length of the thigh, are 
Indispensable} they must be large enough to admit a quantity of hay to be stuffbd down all round the 
legs, and be kept well tallowed, to resist the running water ibr a i’angth of time. 

4404. The terms made use of are various: — 

4405. A wear is an erection across a river, bri^k, rivulet, main, &c., made often of timber only, some, 
times of bricks, or stones and timber, with from two to eight or ten thoroughs (openings) to let the water 
through, according to the breadth of the stream. Its height is always equal to the depth of the stream 
compared with the adjacent land. Its use is, wlicn tlic hatclies are all in their proper places, to stop the 
whole current, that the water may rise high enough to overflow the banks, and spread over the adjoining 
land; or, by stopping the water in its natural course, to turn it through mains cut for conveying it another 
way, to water some distant lands. 

4403 A sluice {fig. 683. a, b) is made exactly as a wear, only it has but one thorough i for if there are 
mure than one, it becomes a wear. 



4407. A trunk is a rovered sluice, being a necessary construction in all cases where two streams of 
water arc to cross each other, to serve as a bridge lor that stre.iiii wliicti is to pass over or under the 
other. 

4408. A carriage is a sort of small wooden or brick aquwlurt, built open, for the purpose of carrying 
one stream over another, and is the most cxjicnsivc conveyance belonging to the business of wnteiing. 

44C9. A drain slutce, or drain trunk, signifies such as are placcil in the lowest part of a main, .as near 
to the head as a drain can be formed, and situated low enough to dram the main, &c It is placed with 
the mouth at the bottom of the main, being let down into the bank -, and from its other end a dram is 
cut to communicate with the nearest trencn-drain. It is a contrivance to carry off flic leakage tlirough 
the hatches when they arc shut down, to convey the water to other grounds, or to lepair the main, &c. 

4410. HatUus {Jig. 683 c) arc floodgates, vanously constructed A particular kind, which has alxiut 
a foot to take off, so as to permit the water to flow over that much of the hatch where it appears to lie 
usetiil in irrigation, has been employed, but is not found to answer. They arc best when mode wiiole. 
They may be made of any timber, but oak and elm are the best. 

4411. Head main is a term used to signify a ditch drawn from the river, rivulet, &r. to convey the water 
out of its usual current to water the lands laid out for that purpose, through the means of lesser mains 
and trenches. The head main is drawn of various breadths and depths, according to tlic quantity of land 
to be watered, to the length, or to the fall or de.scent of the land it is rut through. Sipaller mains are 
nrequcntly taken out of the head main, at, or nearly at, right angles, to which they arc usually cut. They 
are mueh smaller(fhaii the head mam, and this constitutes the only diflercnce The use of both the 
large and small mains is to feed with water the various trenches which branch out into all {larts of the 
meadow. These smaller mams are by some called carriages, but improperly, for it is cunfuimding them 
with the open trunk, called by that name, as seen above. 

4412. The trench is a narrow shallow ditch, for conveying the water out of the mams to float the land. 
It ought always to be drawn in a straight line from angle to angle, with as few turnings as jioiisible, It 
Is never made deep, but the width is m proportion to the length it runs, and the breadth of the pane 
between it and the trench dram. It narrows gradually to the lower end. 

4413. The trench drain is cut parallel to the trench, and as deeji, when necessary, as the tail drain water 
will admit It ought alw.ays to be cut, if possible, so as to come down to a firm stratum of sand, gravel, 
or clay: if the latter, a spade’s depth into it will be of great advantage. Its use is to carry awav the water 
immediately after it has run over the panes from the trench. It need not be drawn up to the head of the 
land, by five, six, or more yards, according to the nature of the soil. Its form is the reverse of the 
trench, being narrower at the head, or upper part, and gradually wider, till it comes to the lower end 
and empties itself into the tail drain. 

4414. The tail dram is a receptacle for all the water that runs out of the other drains, not so situated 
as to empty themselves into the river: and therefore it should run nearly at right angles with the 
trenches, but, in general it is drawn in the lowest part of the ground, and used to convey the water out 
of the meadow where there is the greatest descent. TliU is gcnei.'diy found in one ef tlie fence ditches; 
ibr which reason a fence ditch is mostly used, at once fcneii:^ the meadow and draining it. 

4413 A pane if ground is that part of the meadow which lies between the trench and the trench drain, 
and is the part on which the grass grows thiit is mown for hay: it is watered by the trendies, and 
drained by the trench drains, consequently there is one on each side of every trench. 

441ft A way pane is that part of the ground which, in a properly watered meadow, lies on that side of 
« main where no trenches are taken out It is watered the whole length of the main over its banks, and 
a drain runs parallel with the main to drain the way pane. Its use is to afford a road for conveying the 
hav out of Uhs meadoa i, and prevent the teams ftom crossing all the,trenches. 

4417. A bend is a stoppage made In various (larts of those trenches which have a quick descent. It is 
form^ by leaving a narrow slip of greensward across the trench, where the bend is intended to be, cutting 
oocasionally a wedge-shaped piece out of the middle of it Its use is to check the water, and force it over 
the trench into the panes ; for if it were not for those bends, it would run rapidly on in the trench, with, 
out flowing over the land m it passed idong. The great ait of watering meadows consists in giving to 
every part of each pane an equal quantity of water. 

4418. A gutter is a small groove cut out fVom the tails of those trenches, where the panes run longer at 
cm darner than the otlier. Its use is to carry the water to the oxtremo point of the pane. Those panes 
Which ara Intersected by the trench and tail drains meeting in an obtuse angle, want the assistance of 
these gutters to convey the water to the longest side; and when, from insuflielent levelling, some parts 
of the panes lie higher than they ought, a gutter Is drawn from the trench over that high ground, 
whibh otherwise would not be overflowed. Without tliis precaution, unless tho flats were filled up 
(which ought always to be done when materials can be had), the water would not rise upon It: and 
after the watering se.ason was past, those places would appc.'ir rusty and brown, whilst a rich verdure 
would overspread the others; at hay.timc, also, the grass In tliose pfaces would be scarce high enough 
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for the scythe to touch it, whilst that around them, which had been properly watered, would ftam its 
luxuriance lie down. Though this method of treating such places is mentioned, their existence ought 
always to be reprobated ; for every inequality in water meadows should cither be levelled down or filled 
up. Here the irrigator’s skill is shown, in bringing the water over those placos to which it could not rise 
of itself, and in carrying it off flrom others where it would otherwise stagnate. 

4419. Catch drain is a term sometimes applied to a method made use of to irrigate the land when the 
water is scarce, and the method is this; when a meadow Is pretty long, and has a quick descent, the water 
is made to run swiftly down a drain or drains, in which it is stopped at different distances so as to spread 
it over the adjoining surface. (Sec./lg. 686. p. 7S8.) 

i^O. The bed of a river, main, trench, &c,, is the bottom of it 

44S11. Fond means water sUndiiig upon the land, or m the tail drain, trench drains, &c.. so as to injure 
tho ground near them; and is occasioned sometimes by the flats not having been properly filled up; 
and at other times, when, a ware being shut close, to water some high ground above it, the water 
is thrown back upon the ground contiguous. In this case the lesser evil, whichever it is, must be 
borne with. 

4422. A turn of water means so much land in a meadow as can be watered at one time. It is done 
by shutting down the hatches in all those wears where the water is intended to be kept out, and 
oiicning those that are to let the water through. The quantity of land to be watered by one turn 
must vary with the siao of the river, main, &c as well as with the plenty or sc.areity ot water. 

4423. The head of a meadow is that part into which the river, main, &c. first enters; and the tall of a 
meadow is that part out of which tlib river, &c. last passes 

4424. The upper side of a main, or trench, is that side which (when the main or trench is drawn at, or 
nearly at, rignt angles with the river, &a) fl:unts the part whciiec the river entered. Consequently the 
lower side is the reverse. 

4123 The upper pane in a meadow is that pane which lies ujinn the upper side of the main, or trench, 
drawn at right angles with tlie river: that is, when the river, &c runs norlli and south, entering at the 
north, and the mams and trenches are drawn cast and west, all those panes which lie on the tiortli side 
of the main, dee. are called tlic upper panes, those on flic south side are called the lower. But it may be 
iKitieed, that where tlie mams, trendies, &e. run parallel witli the river, the panes on cither side are not 
distinguished from each other. 

4426. Meadows are of two sorts : flowing, calculated fora flat country; and catch-workj 
for sloping grounds. 

4+27. Flowing meatlows. Where the ground is flat, tho soil is formed into beds, or broad ridges like 
those met with at hleachficlds. They are commonly from .20 to 40 fret wide, and nine or ten poles In 
length; as, in such situations, the great object is, when once brought on, to be able to carry off the 
water quickly. Hence it is necessary to tlirow up the land in liigh ridges, with drains between them. 
More of the failures in irrigation arise flrom the riagos not being sutticiently high, and the slopes not being 
sufficiently steep, than flrom any other cause. (Code.) 

4+28. Catrh-worh meadows. It is difficult to give an intelligible written description of the mode of 
making these meadows. To be properly understood, the operation must be seen. It may, however, in 
general be remarked, that the system is calculated for sloimig grounds, and that, after the water is brouglit 
from the original stream, into a new cut, it is stopjied at the end, on as high a level as the case admits of, 
liy which means it is made to fill the trcneli, .and iiin over at the side, flooding the land below. But as 
the water would soon cease to run equally, ami would wash (lie land out in gutters, it has been found 
necessary to cut small parallel treiichc'., at tho distance of from 20 to SO feet, to catch tho water again 
(hence tnc name origimated), and the same plan of spreading or diflUsing is continued, until the water 
reaches the main dram at the bottom of the meadow. It is a groat advantage attending the catch, 
work system, that it is not only less expensive, hut the same quantity of water will do much more 
work. (Code.) 


SoBSECT. 3. Freparation of Surf aces for Irrigation^ 

4429. Artyicial irrigation. Smith observes, is produced by diverting tlie water of a 
brook out of its accustomed channel (where there is a fall) in such a manner that, the new 
watercourse being kept nearly level, the space between the old and new channel may be 
floated; the water being brought upon the land by the new channel and taken away by 
the old one. Thus a constant discharge and succession of water is maintained, without 
such an accumulation as would make it appear bright upon the land, or without such a 
deficiency as would leave any part of it not perfectly floating; for the art of irrigation 
may be most properly called floating, not soaking nor drowning. Soaking the soil, 
similar to tlie effects produced from a shower of rsiin, is not suflicient for the general pur¬ 
poses of irrigation, nor will damming up water, and keeping it stagnant upon the surface, 
like tliat in a pond, or on the fens, produce the desired effect. 

4430. Stagnating water on land may properly be called drowning, because it drowns or 
covers all the grass, thereby rendering tlie plants beneath it in some degree aquatic, or 
the herbage disposed to make such a change; whereas the herbage of a water meadow 
should, by the construction and good management of tlie latter, enjoy the full benefits of 
both tlie elements of air an<^ water. Practice has proved that there is no better method 
of doing this than by keeping water passing over the surface of the land with a brisk 
current; not so brisk as to wash away the soil, and yet in sufficient quantity to cover and 
nourish the roots, but not too much to hide tlie slioots of the grasses: hence appears the 
nicety of adjusting the quantity of water; and lienee it also appears, that one main drain 
to bring tho water on the upper side of the mead, and another on the low er side to take 
it away, will not be adequate to all the purposes of such an accurate regulation. If the 
space between the upper channel or main feeder and the lower one or main drain, should 
therefore be wider than is proper for tlie good adjustment of the water, that is, so that eveiy 
part of the space shall have enough water passing over it and no part too much, then that 
space must be divided into smaller spaces by intermediate drains, which shall catch find 
re-distribute the water. As the water is brought by the main feeder upon tlie higher 
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side of a piece of ground which slopes towards the main drain, and down wliich sloping 
surface the water will run very readily, it does not, to, persons unacquainted with irri¬ 
gation, at first sight appear necessary to make such a number of intermediate catch 
drains; but it is proved by experience, that, however regular the slope of ground may 
appear to the eye, the water will find a number of irregularities, forcing itself into gut¬ 
ters or channels, and defeating tlie purposes of irrigation; in the hollow places by excess, 
and in high ones by the want of water. Hence the water, which was scattered over die 
surface of the first space, being all collected in the catch drain, may by the skill of the 
floater be let out upon those parts of the bed below which appear to need the most 
assistance. 

4431. TAe work should always he well J'ormied at Jirst in all cases of improvements of 
this nature. Temporary means of making dams and hatches to divert tlie water out of 
its usual channel may, says Smith, sufiice to try an experiment, or for a tenant who 
has but a short term in the grounds to be irrigated ; but every land-owner who enters 
upon such work in this temporary manner sadly mistakes liis own interest: indeed, it is 
frequently more difficult to repair tfian to renew upon large streams, when the foundations 
are often destroyed by the force of the water. The same principle holds good upon 
small streams, and even in the drains and feeders of a water meadow. Wherever 
the channels are so constructed as to make a fall, or much increase the rapidity of the 
stream, it is constantly disposed to wear away the sides of its channel, or undermine a 
dam. To repair these defects, land must be dug away and wasted each time it is re¬ 
placed, u ith the loss of labour. The consequent ill management of the water renders it 
more advisable, and perhaps cheaper, to make all such works of masonry. When works 
are well done at first, the owner ever finds much pleasure in viewing them; and even the 
labourers feel much more interested in tlicir good management. 

4432. The expenses of making a water meadow are not easily estimated Murh depends on the oriKinal 
state of the ground, the size and fall of the streams to be used, the rost of hutuhes, and length of the 
main feetlcrs which may be neecssary for diverting the water out o( its original channel, and even upon 
the charge for levelling land, irhu'h diH'ers materially .Some sods arc much harder and moreditficult 
to move than others, and, in certain situations, building materials are very scarce and dear. This last 
circumstance must make a considerable variation in the prioc of the hatches, where the stream is 
large It is also impossible to tell, with any degree of rcrtaiiity, what proportion these expenses 
should hear to the quantity of land irrigated, for some situations will require much more masonry 
than others. 

443.3. Before enterin/’ upon the execution of a water meadow, it is necessary to consider 
fully, whether the stream of water to be made use of will admit of a temporary wear or 
dam to lie formed across it, so as to keep the water up to a proper level for covering the 
land without flooding or injuring other adjoining grounds; or if the water be in its na¬ 
tural state suffityently higli without a wear or dam ; or can be made so by taking it from 
the stream higher up more towards its source; and by the conductor keeping it up nearly 
to its level till it comes upon the meadow or other ground; and still further, whether tlio 
water can be drawn off the meadow or other ground in as rapid a manner as it is brought 
on. Having, in addition to these, an attention to all such other diificuhics and obstruc¬ 
tions as may present themselves, from the lands being in lease, through which it may be 
necessary to cut or form the mains or grand carriers, from tlie water being neces,sary 
for turning mills, from the rivers or brooks not being wholly at tlie command of the 
irrigator, and from small necks of land intervening so as to prevent the work from 
being performed to the greatest advantage, the operator may be in a situation to com¬ 
mence his operations. 

4434. In order to have an equal distrilrution and prevent waste. Smith states, that no 
part of a meadow, either in catch-work or beds, should be so formed as to be floated 
directly from the main feeder; but all the main feeders should be kept high enough to 
discharge the water into the small feeders with considerable velocity and through a 
narrow opening. The motion of water Ls truly mechanical: it requires a great deal of 
ingenuity, and a perfect knowledge of lines and levels, to make it move over the ground 
in a proper manner. No two pieces of land being exactly alike, renders it still more 
diflkmit to set out a water meadow ; but even if the figure of two pieces -be alike, the 
inequalities of surface will probably vary. Each meadow, therefore, requires a diflTcrent 
derign, unless the landowner makes up his nund to the heavy expenses of paring off banks, 
and filling up such hollows as may be necessary to reduce it to some regular method; 
the constructiun to be varied according to the nature of the ground. This constitutes 
the difference between the water meadows of Berkshire and Devonshire. Those of the 
latter are upon small streams carried .round the sides of the hills, and are chiefly catch- 
vrork i those of the former, being near large rivers and boggy ground, are thrown up 
ipto ridges to create a brisk motion in the water, and also for the essential purpose ol 
draining off all superfluous moisture, which might be injurious to the grasses when 
shut up for feeding or mowing- Where there is much floating to be done with a little 
water, or rather where the great fall of a small stream will admit of its being carried 
over a vast quantity of ground and used several times, it u desirable to employ it in such 
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a way as that the earthy particles it may contain may be deposited as equally as possible 
over the whole surface to be irrigated. But it is to be observed, that this mode of applying 
water must not be exhibited as a perfect model. If it should answer the purpose of a 
coat of manure, upon such an extent of ground, it is all that can be expected, and will 
amply repay the expense. Losing fall is wasting water. 


44;J5. The draint qf a water meadow require no greater declivity than is necessarv to carry the water 
from the surface : therefore the water ought to be collected and used again at every three feet of the foil, 
if It be not catrh-woric. It is acunetimes difficult to do this in bed-work meads; but where the upiier part 
of the HMiadow is catch.work or in level bed^, and the lower part not too much elevated, it may be done. 
By collecting and using the water again in the same piece of ground before it falls into the brook, a 
set of hatches is saved; and it is not necessary to be very ]>articular about getting the upper part into 
high ridges, since that part of the meadow which is near the hatches generally biicomes the best, and 
the lower end of the field, being often the wettest or most boggy in Its original state, requires to be 
thrown up the highest If the land is of a dry absorbent nature before floating, it is not necessary tliat 
it should be thrown up into high beds, but merely .is much inclined as will give the water a current. 

44315. Inelmed planes arc a^olutety necessary for the purpose qf irrigation. To form these between 
straight and parallel lines, it is necessary to dig away land where it is too high, and move it to those 
places where it is too low, to make such a uniformity of surface. The ncw.inado ground will of course 
settle in hollows proportioned to the depth of loose matter which has been recently put together, but 
this settlement will not take place until the new soil has been completely soaked and dried again; 
therefore these defects cannot be remedied before the second or third year of watering: it will there* 
fore re<]uire more skill to manage a water meadow for the first three or four years, than atlerward*. 


4437. Vroperly to construct a water meadow is much more difficult than is commonly 
imagined. It is no e.asy task to give an irregular surface that regular yet various figure 
which shall be fit for the overflowing of water. It is very necessary for the operator to 
have just ideas of levels, lines, and angles; a knowledge of suiierficial forms will not be 
sufficient; accurate notions of solid geometry (obtained from theory or practice) are 
absolutely necessary to put such a surface into the form proper for the reception of 
water, without the trouble and expense of doing much of the work twice over. (06s. 
on Irrigation., ^c.) 


()84 



4438. As an example of irrigating a meadow from both sides of a river, we take the following case from 

Bosweirs treatise. From the upper part of 
the grounds, two main drains (fig. 684. a, a) 
aic lormcd at right angles to the river, one 
running north, the other south, across the 
mc.idow, to within about six yards of the fence 
ditches winch surround it (b) and are used for 
t.ul drains. by means of these fence ditches 
the water is discharged into the river. A 
wear erected across the river forces the 
w.iU‘r into either of the mam drains, which 
done by shutting the other wear close. 
When there is not water enough, or it la not 
convenient to water both parts of the mea- 
dow .at once, by shutting ^losc one of the 
wears, the current is forced into that main 
whose wear is open, thence to be conveyed 
through the trenehes over the panes, to water 
that side of the meadow; then by shutting 
that, and opening the other, the op|xisltc main 
IS filled, and by means of the trenches that 
side of the meadow is watered in the same 
manner; and lastljr, by shutting them both, 
and opening the river wear, the water flows 
in Its usual course, and the land on both sides 
is laid dry. From the mam drains (a, a) the 
water flows along the highest part, or crowns of the ridges in the trenches (c), and is carried off to the 
tail ihrains by the trench drains (<i). .... t 

aa-iu a..... />c ...« lurfnee tnntered from one side Of a rtver, wc shall have recourse 

to the same author There is a wear 
(Jig. e) erected across the river, 
ana another across the hcad-main (a), 
from which proceed three main and 
branch trenches (g, g, a, and /, /), 
which water the whole meadow. 
There Is a tail drain (6) for carrying 
off the whole of the water by means 
of the drain trenches (d, d). The 
water, having thus passed over the 
field, is returned to the river by thd 
tail drain already mentioned. When 
it is desired to withhold the water, the 
wear of the head main (a) is shut, and 
that of the river (e) opened. If will 
be observed, that In this design there 
are branch trenches (/, /), and varU 


c 

- - 

a 

d 




...... 



ous gutters (h, A), taken out of the 
ends of some of the trenches, to Carry 
the water to the longest corner of the 
panes, and sometimes taken out of 
different jiarts of the trenches, to water 
some little irregularities In the pahes, 
which, without such assistance, would 
not have any water upon them. ThCre 
is a sluice (f) erected at the end of one of the small mains, to force Hie water into the branch tnneh 
adjoining (/), that being the highest ground. 



730 


PRACTICE OF AGRICULTURE, 


Part III, 


♦440. A wrrp complete piece qf irrigation{fig. 68fi.) was formed for the Duke of Bedford, by Smith, at 
FrUUey. Ibc water is supplied (torn a brook ( 0 ), to a mam fc^er, with various ramiduations (i, 6) ^ the 



by John Brown. on Irrigation, 1817.) In this the field of t^rations being on the steep side of a 

hill, a main carrier is ftom the sluice (o), directly across the declivity (6), and lateral feeders (c) taken 
out ft-om U at regular distances. These feeders have sto|)s of turf, at ngiilar distances (if), by which 
means the water is dispersed. After watering a space of ftom twenty to forty feet in breadth, it it again 
collected by the small drains in the furrows, and returned lower down to another feeder. The advan¬ 
tage of this method, Browne observes, “ relates more materiatty to the sides of hills, and to porous soils 
that are by some thought incapable of being watered. The chief point is to get the water to the highest 
level possible; and in case the soil be porous, one main carrier only will require puddling, in order to 
prerent the water from sinking away: when that is done, no difficulty whatever is found In taking it in 
small streams verticaffy, or directly down the slope (c), and putting stops {<!) to arrest its process occa¬ 
sionally, which will throw it on each side; and when those stops are placed one above another, it will 
have the e^t of spreading the water on the land, somewhat similar to a fan when extended. The 
stops need only be sods or turfs, one laid Icngthway.s in the gutter, and one across It, which may be raised 
(nr lowered according to the declivity: these sods or turn will require probably a smaB wooden peg to 
fasten them at first; and by the time the land requires a second watering, the roots of the grass will have 
sufflcicntfy fastened them; and they ncetl not be removed, unless occasionally for the purpose of watering 
arty separate part below, when the stream may be too small to water tlic whole piece at once; and the 
sinidl cuts for conveying the water will be less expensive in cleahing, net being to liable to ch^e upas 
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those carried on what w termed horizontal or level gutters. In some places in Essex, it is the practice to 
irrigate during winter i)y means of the water of occasional floods. Sometimes this water is obtoined from 
tile ditches along the sides of the roads, Aid from the drainages of villages; and in these cases is more or 
less enriched liy earthy materials 

4442. As an example qf the ben^t of flooding, we refer to Loch JCcn, in Kircudbrightsbire, the most 
striking instance known in Great Britain of advantage i]eing derived flrom the inundations of a lake. 
At the nead of that beautiful piece of water, there is a flat id about ‘.’4() statute acres, which is rendered, 
by flooding, one of the richest spots in Scotland. Many acres in it produce at the rate of three tons of 
hay each, and some parts of it have been cropped with gram foi twenty.flvc years in succession, without 
any manure, except what it receives ft-om the inundations it experiences. These, however, leave behind 
them a variety of enriching substaneca {Statistical Account qf Scotland, vol, iv. p. 2G0.) 

4443. Floating vpwards. The anuent and now ob.soletc practice of flooding, or, os 
it was termed, of floating upwards, was practised in various parts of the kingdom. For 
that purpose, the water was penned, in times of floods, by means of a dam or floodgate 
across the bottom of the meadow or flat to be watered. Tiie waters were not suffered 
to remain long U[>on tJie land, but were let off as soon as it was judged that they had 
deposited their sediment. The benefit arising from this method of using floodwaters, it 
is said, was considcralile; but when the improved mode of irrigation by floating ridges 
was introduced, and found more advantageous, the other was discontinued. (Mars/iaTs 
Midland Counties, Minute 27.) 

4144. Watering land by machinery- If tlic land be put in a proper form for irrigation, 
and supplied with a good stream at proper seasons, there can be no difference from the 
method of getting it on the surface ; and if all other circumstances are eijually favour- 
ai)le, tile same fertility may be expected from water tlirown up by a drain-mill, as from 
tliat which runs from a brook. {Smith's Observations on Water Meadows, &c. p. 9.3.) 
A cheap and effectual power for raising water in sufficient quantities to flow about ten 
acres at a time, would be an invaluable acquisition ; for a productive water meadow is 
probably the true mark of perfection in the management of a farm. {Middlesex Report, 
p. 322.) 

444.5. Sea water. Smith suggests the idea of employing machinery to raise not only 
fresh but even seawater for irrigation. {Observations, p.HT.) It is well known how 
much all kinds of stock are improved by salt marshes, and how beneficial to tlicm is a 
moderate quantity of saline matter. There are many parts of the kingdom where, by 
the aid of machinery, tliese ailvantagcs might be obtained at a moderate expense. 
{Code.) 

4446. The expense of irrigation varies according to the nature of tlio work. Where 
the catch-work system is practicable, in favourable situations, the forming may be done 
as low as ten shUlings per acre. This facliis, in many cases, decisively in favour of this 
natural and simple mode, which requires also much less water, and often answers fully 
as well as flat flooding. {General Report, vol. ii. p. 598.) The expense of bed-work, 
as it is called, is, however, considerable. If the ground to be flooded be smooth on its 
surface, or in regular ridges, and if the water can easily be brought to tlie meadow, with 
a temporary wear, supposing the extent to be almost twenty acres, it may be done at fbom 
51. to IQf. per acre; but if tlic land be of large extent, with an irregular surface; if 
a large conductor and a proper wear shall be required, witli hatches botli in it and also 
in the feeders; and if the aid of a professional person, to lay out and oversee the work, 
be necessary (which is generally the case), the expense will vary from 10/. to 204 per 
acre. {General Rejmrt, vol. ii. p. 598.) Nay, in Wiltshire, where they are anxious to 
have their meadows formed in die most perfect manner, with that regularity which the 
nice adjustment of water demands, the expense per acre has amounted to 404 {Smith’s 
Observations on Irrigation, p. 56.) 

4447. Objections to irrigation have been made on the supposition that il renders a 
country unhealthy; but as the water is contiiuially kept in motion, this is not likely to 
be the case, and indeed is found not to be so in Gloucestershire, Lombardy, and odier 
places wliere it is extensively practised. It is also thought that though the produce may 
be increased, it becomes in a few years of so coarse a nature, mixed with rushes and 
water plants, that cattle frequently refuse to eat it; and when they do, their appearance 
proclaims that it is far from being of a nutritious quality. {Rutland Report, p. 114.) 
But this objection is never applicable to meadows skilfully made and properly managed; 
and whenever the grasses are coarse, if intended for liay, they should be cut earlier. 
Rushes and water plants are proofs that the meadow lies too flat and is ill managed. 
{Code.) 

4448. The principal impediments to irrigation arc the claims of different individuals on 
one stream, as millers, canal owners, &c.; the intermixture of property and interests; 
and the existence in some cases of adverse leases. 

4449. The formation and arrangement <f surfaces for irrigation, however simple in 
principle, is in practice one of the most difficult operations of agricultural improvement. 
Whoever, therefore, contemplates extensive and intricate works of this kind will find it 
desirable to call in the assistance of a professor and contractor of reputation. lu Glou¬ 
cestershire there are a class of men known as “ flooders," who have under them a com- 
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pany of men accustomed to every pRrt of the work, and who accompany their chief to 
execute works in any part of the country. t 


Sect. II. Warping, or the Improvement of Land by muddy Water. 

4450. Warping is a mode of fertilising lands by depositing a coat of mud on tlieir 
surface. This may be practised on the borders of large rivers and estuaries into which 
sea tides flow, or where floods arc frequent; provided, however, that in either CEise the 
waters contain alluvial matters in a state of suspension. According to the best inform¬ 
ation that can be obtained (^Marshal, in R. Econ. (f York., 1788. Day, West Riding Re¬ 
port, p. 171.), warping was first practised on the banks of the Humber, by one Barker, 
a small farmer at Rawcliff, between 1730 and 1740: it was afterwards extended by 
Richard Jennings, of Armin, near Howden, in 1743; but, till about the year 1753, it 
was not attempted by any other person. It was first brought info notice by Marshal, 
in 1788, and subsequently in the Report of the West Hiding of Yorkshire, and is now 
practised by various proprietors and farmers on the Humber, the Trent, and rfher rivers. 
It has been long practised in Italy in a manner something different from tliat employed 
in this country. It may be considered as of Egyptian origin. 

4451. The theory of warping is tlius given by Arthur Young: — 

4452. The water of the tides that come up the Trent, Ouse, Dun, and other rivers which empty them¬ 
selves into the great estuary of the Ilumhcr, is iniuldjr to an excess; insomuch that in summer, if a 
cylindrical glass, twelve or nfteen inches long, be tilled with them, it will presently deposit an inch, anil 
sometimes more, of what is called warp Where this warii comes from is a dispute: the Humber, at its 
mouth, is clear water ; and no flooiis in tlic countries washed by the warp rivers bring it, but, on the con¬ 
trary, do much mischief by spoiling the warp In the very driest seasons and longest droughts, it is best 
and must plentiful. The improvement is perfectly simple, and consists in nothing more than letting in 
the tide at high water, to deposit the warp, and permitting it to run off again as the tide falls : this is Uie 
aim and elftct ■ but to render it efficacious, the water must be .it comtnatid, to keep it out and let it in at 
pleasure; so that there must not only be a cut or canal made to join the river, but a sluice at the mouth 
to open or shut, as wanted: and, that the water may bo of a jiroper depth on the land to he warjied, and 
also prevented fiom flowing over contigriioiis lands, whether cultivatcil or not, batiks are raiscil around the 
Aelds to be warped, from three or four to si\ or seven feet high, according to circumstances. Thus, if the 
tract be large, the canal which takes the water, and which, as in irrig.ttion, might he c.dled the grand 
carrier, may be made several miles long : it has been tried as far as four, so os to warp the lands on each 
side the whole way, and l.iteral cuts made in any direction for the same puri>ose; observing, however, 
that the effect lessens as you recede from the river, that is, it demands longer time to deposit warp enough 
for producing heneflt. 

4453. The effect of warping is very dilfcreiit from that of irrigation ; for it is not the 
water that works the olfect, but the mini; so that in floods and in winter tlic business 
ceases; and it is not the object to manure tlx soil, but to create it. The nature of the 
land intended to be warped is not of the smallest consequence : bog, clay, sand, and 
peat, arc alikeaeligihlc; as the warp raises it in one summer from six to sixteen inches 
thick, and in the hollows or low places, two, three, or four feet, so as to leave the whole 
piece level. Thus a soil of any depth you jilcase is formed, which consists of mud of a 
vast fertility, though containing not much besides sand and gravel. 

4454. The method of executing the work is described in the following manner by Lord 
Hawke, in The Agricultural Survey (f the West Riding of Yorkshire: — 


4455. The land to oe warped must be banked round against the river. The banks arc made of the earth 
taken on the spot IVom the land ; they must slojic six feet; that is, three feet on each aide of the top or 
crown of the bank, for every foot perpendicular of rise: their top or crown is broader or narrower, accord¬ 
ing to the imiietuosity of the tide, and the weight and quantity of water, and it extends from two feet to 
twelve: their height is regulated by the height to which the spring tides flow, so as to exclude or let them 
in at pleasure In these hanks, there arc more or fewer openings, according to the size of the ground to 
be warped, and to the choice of the occupier; but in general they have only two sluices; one called the 
floodgate, to admit, the other, called the dough, to let uiT, the warcr gently: these are enough for ten or 
fifteen acres When the spring tide begins to ebb, the floodgate is opened to admit the tide, the dough 
having been previously shut by the weight of the water brought up the river by the flow of the tide. As 
the tide ebbs down the river, the weight or pressure of wat"v being taken from the outside of the dough 
next the river, the tide water that has been previously adiniiled by the floodgate opens the dough again, 
and discharges itself slowly but completely through it The doughs arc walled on each side, and so con- 
structixi os to let the water run off, between the ebb of the tide admitted and the flow of the next; and 
to this point particular attention is paid. The floodgates are placed so high as only to let in the spring 




of them with warp thus collected and accumulated; but these willows r>ust never be planted on the banks, 
as they would destroy them by giving the winds power to shake them. 


4456. 2'he season for warping begins in the month of July, and continues daring the 
sumfner; and as this sort of business can only he performed at that season, every occasion 
of having it executed should be embraced, by having the work in perfect repair, that 
every tide may be made to produce its full effect. With regard to the advantage of doing 
this work in the summer months, it may be remarked that at these times the lands not 
onl^ become the soonest dry, a circumstance which must always fully take place before 
Hie process of cultivation can be carried on; but the tides are less mixed with fresh water, 
in %hich condition they are constantly found the most effectual. 

4457. The expense of this mode of improving lands must differ mudi in different cases, 
according as the circumstances of situation and distance vary; but it can seldom exceed 
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121. or 131. the acrei according to Young, and in most instances it must bo greatly below 
such estimates. • 

4458. TAal no eiHnmte can be made without viewing the situation of the lands to be warped, and the 
course and distance It will be necessary to carry the warp to such lands, is remarked by Day, in the AgrU 
cultural Survey of the same district Is^ The situation of the lands must be considered i Sd, The quantity 
of land the same drains and doughs will be suflinient to war)., 3d, The expense of building the doughs, 
cutting the drains, embanking the lands, &c. An estimate of these expenses being mode, it will then be 
necessary to know the number of acres such doughs and drains will warp, before any estimate can be 
made; as the greater the quantity of land the same doughs and drains will war|>, the lighter the expense 
will be per acre. In Day’s opinion, there is a great deal of land in the country capable of being warped 
at so small an expense as from 41. to 8/. per ace, which is nothing in comparison to the advantages which 
arise from it He has known land raised in value by warping, lirom 51. to upwards of H)l. and SOI. per 
acre. The greatest advantages arise upon the worst land, and the more porous the soil the better, as the 
wet filters through, and it sooner becomes fit for use. The advantages of waiping arc very great; as, 
after lands have been properly war|ied, they are so enriched thereby that they will bring very large crops 
for several years afterwards without any manure: and, when it is necessary, the lands might be warp^ 
again, at a very trifling expense, by opening the old drains, and would bring croM in succession for many 
years, with very little or no tillage at all, if the lands were kept free from quick grass and other weeds, 
which mutt be the case in all pro{>erly managed lands; besides, the drams which are made for the pur< 
pose of warping arc the best drains that can be constructed fur draining the lands at the time they are not 
used for warping, which is another very great advantage in low lands. 

4459. The best mode ef cultivating netu-warped land must depend principally on the 
nature of the warp and of the subsoil. In the Code of Agriculture it is recommended to 
sow it with clover, and to let it lie under tliat crop for two years, in order that it may be 
brought into a state fit for corn. Even tliougii fallowed, it does not answer to sow land 
with wlieat immediately after it is warped; but after wliite or red clover for two years, 
a good crop of wheat may generally be relied on. Nor is it proper, when land is warped, 
to plant it witli potatoes, or to sow it with flax, being at first of too cold a nature; tliougfa, 
if tlie land l)c nut too strong for potatoes, these crops may answer, after it has been for 
two or three years in cultivation. In the quality of warped land, there arc most essential 
diflcrenccs; some will be very strong, and in the same field some will be very frialde. 
The land nearest the drain is in general the lightest, owing to the quantity of sand tliat 
is deposited as soon as tlie water enters the field: tiie land farthest from the drain is in 
general the best. The produce of warped land varies much, but in general it may be 
stated as abundant. {Code, 315.) 

Subsect. 1. Irrigation of Arable Lands, and Subterraneous Irrigation. 

4460. The irrigation of arable lands is universal in warm countries, and even in the 
south of France and Italy. The land is.laid into narrow beds, between which the 
water is introduced in furrows during the growth of the crop, and absorbed by the soil. 
In other cases the crop is grown in drills, and the water introduced in ghe furrow be¬ 
tween eacli row. In this mode of irrigation no collecting drain.s are required, as the 
whole of the water laid on is absorbed by the soil. The principal expense of tlie opera¬ 
tion is that of preparing the lands by throwing the surface into a proper level or levels. 
The main or carrier is conducted to the liigher part of the field, and the rest is easy. 
A particular description of the practice, as carried on in Tuscany, is given by Sigismondi. 
(Agr. de la Toscane.) Some account also of tlie practice in Italy and the East Indies 
will be found in our outline of the agriculture of these countries. (267 and 921.) In 
the General Report of Scotland, vol. iii. p.361. it is stated, that a field of waste land, which 
had been flooded during winter with stagnant water, was thus, without manure, rendered 
capable of yielding a good crop of oats; but this is more of the nature of warping than 
of that description of irrigation which is iirectised in warm countries on arable lands, 
during the growth of tlie crop. 

4461. Subterraneous irrigation appears to have been first practised in Lombardy, and 
first treated of by Professor Tliouin. {Annales du Music, &c.) It consists in saturating 
a soil with water from below, instead of from tlie surface, and is eflected by surround¬ 
ing a piece of ground by an open drain or main, and intersecting it by covered 
drains communicating with this main. If the field is on a level, as in most cases where 
the practice is adopted in Lombardy, nothing is more necessary than to fill the nuiin, and 
keep it full till the lands hav^ been sufficiently soaked; but if it lies on a slope, then the 
lower ends of the drains must be closely stopped, and the water admitted only into the 
main on the upper side: this main must be kept full till the land is soaked, when the 
mouths of the lower drains may be opened to carry off the superfluous water. The 
practice is iqiplicable either to pasture or arable lands. 

4462. In Britain, subterraneous irrigation has been applied in a very simple manner 
to drained bogs and morasses, and to fen lands. All that is necessary is to build a 
sluice in the lower part of the main drain where it quits the drained grounds, and in 
dry weatlier to shut dow'u this sluice, so as to dam up the water and throw it back into 
all the minor open drains, and also into the covered drains. This plan has been adopted 
with success, first, as we brieve, by &nith, of Swineridge Muir, in Ayrshire, and subse¬ 
quently by Johnston, hi tlie case of several bog drainages executed by him in Scotland. 
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It is also practised in Lincolnshire, where it was introduced by the advice of the late 
engineer Rennie, after the completion of a public drriiioge at Boston. 


Sect. III.* ArtyUtal Means of 'Procuring Water fur the Use of Live Stock, 

4463. Water is supplied bp nature in most parts <f the British isles, and retained with 
little art botli at farmeries and in fields. There are exceptions, however, in difierent 
districts, and especially in chalky soils, gravels, and some upland clays. In tiiese cases 
water is procured for cattle by some of the following means; — By conducting a stream 
from a distant source, as in a work of irrigation; by collecting rain-water from roads, 
ditches, or sloping surfaces, in artificial ponds, or reservoirs; by collecting it from tlie 
roofs of buildings, and preserving it in covered cisterns; by sinking a well, or a pipe, 
either in the field or the farm-yard; and by artificial springs. 

4464. An artUicial stream will in most cases be found too expensive an operation to 
be undertaken for the supply of drinking-water for live stock ; but thi - purpose may 
frequently be combined with that of watering lands or driving machineiy'. In the 
North Riding of Yorkshire, there is a tract extending for many miles entirely destitute 
of water, except what flows along the bottoms of the deep valleys by which it is in¬ 
tersected; and little relief could consequently be afforded, by streams thus'distantly and 
inconveniently situated, to the inhabitants of the uplands, or their cattle. About the 
year 1770, a person of the name of Ford devised the means of watering tins district, 
by means of rills brought from the springs that break out at the foot of the still loftier 
moorland hills that run pariillel'to, and to the north of, this tract, in some instances at 
the distance pf about ten miles. The springs he collected into one channel, which be 
carried, in a winding direction, about the intervening space, according to its level, and 
along the sides of the valleys, until he gained the summit of the arid country wliich he 
wished to supply with water; and when this was accomplished, the water was easily 
conveyed to the places desired, and also to the ponds in all the fields, over a considerable 
tract of ground. 

4465. Collecting rain-water from roads, ^c. in ponds or drinking pools. Formerly, it 
is probable, something of tliis art was practised throughout the kingdom : most villages, 
and many old farmsteads, have drinking pools for stock, which appear to have l^en 
formed or assisted by art. In strong-land grazing districts, pits have evidently been 
dug, to catch the rain-water fortuitously collected by furrows and ditches, or by land- 
springs. On the chalk hills of the southern counties, the art has been long esta¬ 
blish^, and continued down to the present time. 

4)66. Aa improved practice wag introduced on the wolds or chalk hills of Yorkshire by Robert Gardner, 
ofKilham, which gained an establishment towards the end of the last century, and has spread rapidly 
over the ^jacent heights, with great proKt to the country. In every dry-land situation, it may be 
practised with high advantage to an estate, and is well entitled to attention, 

4467. The mode of constnultng these colleitmg puads is described in The Annals of Agriculture (vol. vi.), 
and illustrated by a section. (Jig. 688.) 'I'hc ground plan is circular, and generally forty or fifty feet in 

diameter, and the excavation u not made 
hoo deeper in the centre than five feet This 

excavation iKiing cleared out, a layer of 
clay (a, b, c) sufflcicntly moistened, it to 
be carefully beaten and trod down into a 
compact and solid bmiy of about the 
thickness of a foot. Umn this a layer of 
quicklime, of one inch or upwards in 
thickness, is finely and uniformly spread. Next is another layer of clay of about one foot in thickness (rf). 
which is to be trodden and rammM down as the former Upon this are spread stones or coarse gravel 
fe), of such thickness as may prevent the pond receiving any injury from the treading of cattle, which 
would otherwise break through the body of the clay and lime, and by so doing let out tlie water. After 
this, the pond will remain five feet deep and forty.five fe. * in diameter; the size they are usually made. 

4468. Brick-clay is bp no means required for the ponds; any earth sufficiently tenacious to bear 
beating into a solid compact body, though not approaching to a pure clay, will answer the purpose very 
wdt* 

4469. The preferable situation to make the pond is a little valley, or at the bottom of a declivity, or 
near a high road, in which situation a stream of water may be brought into it after sudden showers or 
thaws, the object being to get it filled as soon as possible after it is made, that the sun and winds may not 
onek the clay. Ifiils not likely to be filled soon, some straw or l^ter must be spread over it; but in 
general, after it ia once filled, thd rains that fall in the course of the year will keep it ftill, no water being 
lost otherwise than by evaporation and the consumption of cattle. 

.447(X Tke whole escetlence of the pond depends upon the lime : care must be taken to spread it regularly 
and unifonnly over the surface of the lower bed of clay. It is well known that ponds made of day alone, 
however goM Us quality, and whatever care may be bestowed in the execution, will frequently not hold 
-water; these, with the above precautions, rarely fail. By what means the lime prevents the loss of water 
ia not exactly known; one.of these two is probably the cause; either the lime sets like terrace into a* 
bo^ hnMmous to water; or its causticity prevents the worms in dry weather,.ftom penetrating through 
the eWin search of the water: certain, notgrever, it is, that, with lime thus applied, ponds may be made 
in sand, however porous, or on rqeki, however open, in neither of which situations arc they to-be depended 
upon wken made with clay alone. On this mode of making ponds for the use of live stock, there are 
several cheumstances of the process more fltlly detailed in f9ie Rural Economp ef Yorkshire. 

4471. tn constructing ponds in loamp soUs, all that is necessary is to coat the bottom over with clay or 
low to the de^ of eighteen Inches or two feet, and then to puddle o4work this well with water till it 
a homogeneous layer Impenetrable to that clement. If clay or Iqannr earth cannot be obtainedi 
pay oarth not very much Inclined to sand may be substituted, but it wUl reqUfUwqre labour in pufUUoft, 
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the next 

vpcrttiiiiii » w uuju 11 »vcr wim ciwrbe giEvei w me aepin oi at least eiehteen inches • of %irh»F u 
ferabic, chalk and flints with gravel j or, best of all, to causeway or pfvc it. It is also very desirable 

to pave or gravel the sur¬ 
face for the breadth of at 
Icasr two yards round the 
pond, in order to prevent 
the cattle from poaching it 
when they come to drink 
4472. On clayey soils an 
economical mode qf fomt- 
ine ixinds is often adopted, 
where gravel or stone fbr 
paving is scarce; It consists 
in employing the horse-shoe 
form as the ground plan of 
the excavation, and cutting 
all the sides steep, or at an 
angle of 45 or £o degrees, 
except the part answering 
to the heel of the shoe 
689, a), which is well gravd. 
led or paved, as the only en. 
trance lor the cattle The ex¬ 
cavated earth serves to raise 
the higli side of the pond {5), 
which is generally guards 
^ a fence, or a few trees. 
The disadvantage of such 
ponds is, that one is re¬ 
quired for every field, or at 
least for every two fields: 
whereas a pond sloped on all sides may supply four fields, or even a greater number, {fig. 690.) 

447A The Gloucestershire ponds arc made cither of a square or a circular shape, and generally so situ¬ 
ated as to turmsh a supply to four fields, {fig. 680.) Three layers 
of clay, free from the smallest stone or gravel, arc so worked In 
as to form an imiienctrable cement. The whole is afterwards 
covered with sand, and finished with iiavcment. {Oloueeslershtrt 
lleport, p 31 ) 

4474. The Derbyshire artficial meers, or cattle ponds, are made 
ill their dry rocky pastures, with great success. Having selected 
a low situation for the purpose, they form an excavation ten or 
tw'ciity yards across, and spread over the whole a layer, about five 
inches thick, of reAisc slaked lime and coal cinders; frien they 
spread, trample, and ram down a stratum of well tempered clay, 
about four inches thick; and upon this they spread a second bM 
of clay, in a similar manner, of the same thickness; the whole 
of the bottom and edges of the meer is then paved with ruldile 
stones ; and small rubble stones, several inches thick, ace spread 
upon the pavement. {Derbyshire Report, vol. i, p 4£4.) 

4475. The stlualwa of field ponds, where pradticable, should be 
at the intersection of fences, so that one may serve as many fields 

as possible. This, however, cannot be the best situation in every case, because it may haiqicn that water 
cannot there be collected. At the same time a low situation is not always desirable, because it may be so 
circumstanced that too much dirty water may run into it during rains. 

4476 Trees are freeptcraly planted i ound pomls, and with seeming propriety, as their eflfcct is beautiftil, 
and they shade the water from the direct influence ofthc sun during summer; but in autumn their leaves 
certainly tend to render the water impure for a time. As most leaves are of an astringent quality, perhaps 
there may be no injury sustained by Cattle from drinking sucli water at first, but after some time the 
leaves begin to decay, and occasion a sort of fermentation, which, till it subsides in the beginning of frosty 
weather, renders the water somewhat unhealthy and very unsightly. Leaves therefore ought to be drawn 
off with long open rakes as they fall from the trees. 

4477. Wells, where no better method of procuring water can be devised, may be re¬ 
sorted to, both for fields and farmeries; but the great objection to them is the labour 
required to pump up or otherwise raise the water, and the consequent risk of neglect. 
Before proceeding to dig a well, it ought first to be determined on whether a mere 
reservoir for the water which oozes out of the surface soil is desired or obtainable, or a ' 
perpetual spring. If the former is the object in view, a depth of fifteen or twenty feet 
may probably suffice, though this cannot be expected to afford a constant supply, unless 
a watery vein or spring is hit on; if tlie latter, tlie depth may be very various, tliere bein|( 
instances of 300 and 500 feet having been cut through before a permanent supply of water 
was found. {Middlesex, Surrey, and Hampshire Beportt-) 

4478. TTte aH qf viclUdlggirse is generally carried on by persons who devote themselves exdustvcgy to 
that department The site being fixed on. the ground-plan is a Circle, generally of not more than six M 
eight feet in diametric: the digger then works down by means of a small short-handled spade, and a small 
Imj^ement of the pick-axe kind j the earthy materials being drawn up in buckets by the hand or a wind, 
lass, fixed over the opening fbr the purpose. Where persons conversant with this sort of twinm are 
employed, they usually manage the Whole of the work, bricking round the sides with great ftciUty and 
readiness j but in other cases it will bo necessary to have a bricklayer to execute this part of me busing 

447ft meifdng. There are two methods of building Uie stone or brick within the well, whim is called 
thesteining. fn one of these a circular ring Is formed, of the same diameter as the intended wUi aiu 
the ttmW of s^ich it is composed is of the siee of the brick-courscs with which the well is to ta lin^ 
llie lovrer edge of this circle is made sharp, and shod with iron, so tliat it has a tendcMjr to cutdnto m 
ground: this circular ourti is placed fiat upon the ground, and the bricks are built upon it toaconmenm 
Height, like a circular wall. TTie well-dlg^ gets witnin this circle, airf dj« away the Mrth at thd 
bottom I the weight of the wall 4hen (brees the klrb and the brickwork with which It is IpmM to descoid 
fhto the earth, and as fas^ the earth is removed it sinks deeper, the ^utar brick wall bebig^sMSM 
raised, at t4 u Ost atfPslnks down; but when it geCi my deep; it will sink no longer, parttculariy if 
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it passea through aolt itrata; m this caae^ a second klrb of a smaller site is sometimes begun within the 
first When a kirb will not sink flrom the softness of the strata, or when it is required to Stop out water, 
the bricks or stones must be laid one by one at the bottom of ihe work, taking care that the work is not 
left unsupported in such a manner as to let the bncks fall as they arc laid: this is called under-pinning 

NbxiOus air Well diggers experience sometimes great difficulty from a noxious air which fills 
the well, and sufibcates them If they breathe it. The usual mode of clearing wells of noxious air is, by 
means of a large pair of bellow s, and a long leathern pipe, which is hung down into the well to the bottom 
and ftesh air ton r$t down by working the bellows 

4481 2h« use of the aufer is common in well.digging, both in ascertaining befbre commencement the 
nature of (he strata to be Jug into, and also in course of digging for the same purpose; and bec-iuse, by 
boring in the bottom of a well to a considerable depth, the spring is sometimea mt upon, and digging ren¬ 
dered no longer necessary 

4482. The use (f the borer alone may pracurean adequate supply qf water in particular situations This 
mode appears to have been long resorted to in this and other countries From what we have already 
stated as to the disposition of strata, the conditions requisite for its success will be readily conceived, 
VIS. watery strata connected with others on a higher level the pressure of the water contained in the 
higher parts Of such strata on that in the lower will readily force up the latter through any orifice, how. 
evor small All that is necessary, therefore, is to bore down to the stratum containing the water, and, 
having completed the bore, to insert a pipe, which may cither be left tc overflow into a cistern, or it may 
terminate in a pump In many cases, water may be found in this way, and yet not in suthcient quantity 
and force to rise to the surface, m such cases t well may be sunk to a certain depth, and the auger-hole 
made, and the pipe inserted in it in the bottom of the well From the bottom it be pumped up to 
Vie surface by qw of the usual modes 

4483 At art temple if wett-iligging cmnhmrd with boring, we give that of a well dug at a brewery at 
Chelseiu Middlesex, In 1793 The situation was within 2U or 30 feet of the edge of the Thames, and the 
d^th 391 feet, mostly through a blue clay or marl At the depth of nearly fitly feet a quantity of loose 
coal, twelve inehcs m thldiness. Was discovered and a little sand and glavcl was found about the same 
dqiih. The well-diggcr usually bored about ten, fifteen, or twenty feet at a time lower than his work aa 
he wept on, and on the last boring, when the rod was about fifteen feet below the bottom of the well, the 
man felt, as the first signal of water, a rolling motion, sCmething like the gentle motion of a coach passing 
over pavement upon m continuing to bore, the wifter presently pushed its way by the side of the auger 
with great fbice, scarcely allowing him time to withdraw the borer, put that and his other tools into the 
bucket, and be Brawn up to tue top of the well The water soon ruse to the height of two hundred feet 

4484. Ja a case which occurrod t» digging a well at Dr Daruiin'r, near Derby, the water rose so much 
higher than the surface of the ground, tliac, by confining it m a tube, he raised it to the upper part of the 
limue. (Hee^s Cyclopwdia, art Well, and Derbyshire Rep) 


448S The process ^ bonng the earth for spnnq water has of late been practised, with 
g^eat success, in various ports of England, chiefly by a person named Goode, of ITimt- 
itlgdon. In the neighbourhood of London, many fountains of pure spring-water have 
lately been obtained by these means. We may particularly name those at Tottenham, 
llliddlesex, and Mitcham, Surrey, both of which afford a continuous and abundant flow 
of water, at one time equal to about eight gallons per minute, but now reduced to a much 
smaller quantity, in consequence of the great number of holes that have been bored into 
the supplying strata. 


iig at top, 
whlon all the boring implements are 
' ' chisel (*) IS 
id^connectqg to this 


<486. The operation tf tor t»g for viaier [Jig 691) Is thus performed —The situation of the intended well 

being determined on, a circular hole it 
got generally dugjor the ground, about six 

* or eight fcBldeep, and five or six feet 

wide In the centre of this hole, the 
boring is carried on by two workmen, 
assisted by a labourer aboxe (Jig 691} 
1 he implements used may either be 
those of Croude, already described 
(J S507) as the best, or any other in- 
Btniments In repute Tor variety’s 
sake, we shall here describe the pro. 
cess by the instruments formerly in 
most general use qpout London. 
The handle [fg fiflra) Iwvtngafe. 
male screw in the bottom of its Iron 
shank, a Wooden bar or rail passing 
through the socket of the shank, and 
a Tuig at top, IS the general agent, to 
whlon all the bor 
to be attached 
first emplo>ed, and 

If the 
e weight 
. bearing upon 
the cross-bar and occasionally forcing 
It round, will soon cause the chisel to 
penetrate, but If the ground Is hi^ 
pr strong, the workmen strike the 
dhisel down with tepeateft hMrt, so 
as to p|pk tbhtr way, often cluing 
^pftheir situation by Walking round, 
whioh breaks the stone, o^ other 
hard wbstmeet, that may baffca 
to obstruct its progress. 

4487. The labour is very 
siderablf reduced 1^ means of 
^, an dUittic wooden pole pldced 

IM^n«t|iiffy ovgr the irell, fVom wbigh a chain is brought down, and attached to the 
ring of tfaa handle. This pole is usually made last at one end ea a fulcrupa, by being 
set idto ft heap of heavjrloose stonesji at the other end the lebowcs^ gives it a slight up 
dosm vibrating motion^ corresnoi^g to the beating motioi^lif the workmen belowr 



kK, hstidle by its screw at tem 

_ gfwnd is tolerably soft, the 

of the two workmen, bmrin 
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by whicJi means the elastidty of the pole in rising Ufts the handle and picker, and 
thereby very considerably diminishea the labour of the workmen. 

4488. When the kule has been Hhns opened by a chisel, as far as its length would 
permit, tiic chisel is whlidrawn, and a sort of cylindrical auger (c) attached to the 

, handle (a), for the pur- 

692 pose of drawing up the 

dirt or broken stones, 
which have been disturbed 
by the chisel. A section 
of this auger (d) shows die 
intei nal valve. The auger 
being introduced into the 
hole, and turned round by 
the workmen, the dirt or 
broken stones will pass 
tluougli the aperture at 
bottom (shpum at e), and 
fill the cj Under, which is 
then drawn up, and dis- 
diaf^d at the top of the 
aug<% the valve prevent* 
ing escape at bottom. 

449i>. In order to pens’- 
trate deeper into the ground, 
an iron rod {f) is now to 
ba attached to the chisel 
(b), bj screwing on to its 
Upper end, and the rod is 
also fastened to the ban* 
- j die (o), by screwing into 

its socket. The chisel, luiving thus liceoinc lengthened by tlie addition of the rod, Is 
again introduced into the hole, and the opet4tioa of picking or forcing it dowm is car- 
wed on by the woikrncn as before. When the ground has been thus perforated, as far 
SIS the chisel aiul its rod Vill reach, they must be witbdiawn, in order again to introduce 
the auger (c), to collect and bring up the rubbish, which is done by attaching it to tlic 
iron rod, in place of the chisel. Thus, as the hole becotVles dampened, oth^ lengths of 
iron rods are addi^d, ^ connecting them together ( f and g whenJoined forA 11). The 
necessity of frequent^withdrawing the rods fiqju Ihc hole, jn to coUeCt the mud, 
stones, br rubbish, and the great friction pioduccd by the. rubbing of ^e i^ls against 
its sides, as Wh)l as tlic lengths of rods abgmenting in the •pro^p.s of the operation, 
sometimes to the extent of several hundred feit, render it cxtnwnely inconvenient, if not 
impossible, to raise them by band. A tripedal statidiurd is theiefore generally corfttriteted, 
by'three scaflblduig poles tied tdgetliqi, over the hole (jf^. 601.), from the centre^ of 
wliich a wlieel and axlci or a pdfe" of pulley blocks, are suspended for the pttfpo^ of 
hauling up the rods, and from wliich hmigs a forked hook (i), Thisjlbrked hook is to 
be broij^t dowm under the shoulder, near the top,of oath rpd, and if^e fast to it by 
passing a pin through two little holes in die claws. The rodtarc thus drawn up, about 
seven feet at a time, which fa the usual dis|>uce between cactfjohit,. and at even haid a 
fork (h) is biid liurizontally bver the hol(^,with the shoulders of the lower rod redling 
between its claw’s, by which%ieans ard.prevented from sinkli^ dnwn into the* 

hole again, while the uppt^Jlength is^ unscrewed and rcujoved* In'attaching and de¬ 
taching these lengths of lo^s wyemih (1): cm^oyed, by which they are turaed round, 
and the screws forced ui» tomejr fiiip bca|iii^. ' 

4490. The boring is somewnes pcrfoime^ for tbh finit ^pixty or a hundred wetr-hijr ft, 

chisel of tworand a half inches wide, and cleared out by tfgouge of t*o and a quftrt^^ 
diameter, and then the hole is widcncftl hy anotlicr tool (m). This is merely, a riiisel] 
four iyhes wide, but wStJi a gifitle (n) put on at its lower part^^ for the purpose of keep* 
iug itm,a perpendicular ditectigp 5 ^ the lowca part is notfintended to pick, but ^ 

down die bole previously made, whijsf the sfdes bf the chioel opSratf ih Milai^^lil^ tftq 
hole to four inches. Tlie process, hotkever, is gtjjerally performed at one opeiil^^^y ^ 
a chisel four inches wide (6), and a gouge of thiw inches and three quarters (o), -vv-r’ 

4491. Pkunng and dis^acing the lep^s^f rod is,ddne*',every ^e that ffie rtigerift' 
required to be introduced or withdrawn ;,anait)|s obvious that this must of itsetf bft e*^ 
tremely troublesome, independenUy of flic labout“pf boring i but yet tbe operatipO 
ceeds, when no unpropitious circumstances atten^ ft, with a facJlIty almost incr eittP la» > 
Sometimes, however, rocks intercept the way, wjilih requite great labodr to p^latr^tl* ' 
but this is always effected by picking, which 8loW|y,p«Iverises fltc stone. * The ni^ 
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unpleasant circumstance attendant upon this business is, the occasional breaking of a 
rod in tl>e hole, which sometimes creates a delay of many days, and an incalculable 
labour in drawing up the lower portion. f 

4492. When the water is obtained in such quantities and of such quality as may be 
required, the hole is dressed or finished, by passing down it the diamond chisel (o) : this 
is to make the side smooth previously to putting in the pipe. This chisel is attached to 
rods, and to the handle, as before described; anti in its descent the workmen continually 
walk round, by which the hole is made smootli and cylindrical. In tljc progress of the 
boring, frequent veins of w'ater are passed through; but as these are small streams, and 
perhaps impregnated with mineral substances, the operation is carried on until an 
aperture is made into a main spring, which will flow up to the surface of the earth. 
This must, of course, depend upon the level of its source, which, if in a neighbouring 
hill, will frequently cause tlie water to rise up and produce a continued fountain. But 
if the altitude of the distant spring happens to be below the level of the surface of the 
ground where the boring is clfected, it sometimes happens that a well of considerable 
capacity is obliged to be dug down to that level, in order to form a reservoir, into which 
the water ma|P'flow, and from which it must be raised by a pump: while, i.i the former 
instance, a continued fountain may be obtained. Hence, it will always be a matter of 
doubt, in level countries, whether water can be procured which would flow near to or 
over tlie surface: if this cannot be effected, the process of boring will be of little or no 
advantage, except as an experiment to ascertain the fact. 

4493. In order to keep the strata pure and uncontaminated with mineral springs, the 
hole is cased for a considerable depth with a metallic pipe, about a quarter of an inch 
smaller than the bore. This is generally made of tin (though sometimes of cojjper or 
lead), in convenient lengths; and as each length is let down, it is held by a 
shoulder resting in a fork, while another length is soldered to it, by which 
means a continued pipe is carried through the bore as far as may be found 
necessary, to exclude land-springs, and to prevent loose earth or sand from 
falling in and choking the aperture. {Newton's Journal, vol. vi. p. 146.) 

C - 4494. The manner of forcing down lengths of cast-iron inpe, after the bore is 
formed, is this; —The pipe [fg. 693. <i) has a socket in its upper end, in which a 
693 block of w'ood (A) is inserted. From this block a rod (c) extends up- 694 
wards, upon which a weight (d) slides. To the weight (d) cords are 
attached, reaching to the top of the bore, where the workipan al¬ 
ternately raises the weight and lets it fall, which, by striking upon the 
block (6), beats down the pipe by a succession of strokes; and when 
one length of pipe has by these means been forced down, anotlicr 
le*hgth is introduced into the socket of the former. Another tool for 
the same purpose {fig. 694.) is formed like an acorn, the point of the 
acorn strikes against the edge of the pipe, and by that means it is 
, forced down the bore. 

4495. Wrought-iron, cop}>er, tin, and lead pipes, are occasionally used for lining the 
bore; and as these are subject to bends and bruises, it is necessary to introduce tools 

for the purpose of straightening their sides. One of these 
tools {fig. -695. a) is a bow, and is to be passed down the 
inside of the pipe, in order to press out any dents. ^Atiothcr 
tool for the same purpose (5) is a double bow, and may be 
turned round in the pipe for the purpose of straightening it 
all the way down. A pair of clams (c) is used for turning 
the pipe round in the hole while driving. 

4496. In raising jnpes, it is necessary to introduce a tool 
to the inside of the _ ipe, by which it will be 
held fast. The pine- 3 p[>ic stool for this pur¬ 
pose (rf) has its surface cut like a rasp, wliich 
passes easily down into the pipe, but catches a.s 
it is drawn up, and by that means brings the 
pipe with it. There is a sflear for the same 
purpose { fig. 696) which easily enters the pipe 
by springing; at the ends of its prongs there 
are forks which stick into the metal as it is 
drawn up, and thereby raise it. 

4497. Mr. Goode suggests the employment of 
long baskets with valves opening upward in 
their bottoms, for the purpose of drawing water from these 
wells when the water will not flow over tlie surface; also 
lift-pumps, with a succession of buckets, for the same pur¬ 
pose. {Newton's Journal, \o\. vaj^p. 2^9.) 
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44 98. Mammon has invented a neto apparatus for guiding the opcmtion of boring, whicli 
■eems very ingenious; but we arc nut aware that it has yet been adopted in pnictice. 
Engravings, accompanied by a copious description, will be found in the Mechanics' 
Magazine, vol. iv. ; in which work arc also various other articles on the same subject. 

44!)9. (If the various modes qf raising tuaterfrom deep wells, tlie pump is the most convenient, and tlio 
lever and bucket the most simple. When a constant supi)!} .r wanted from a very deep well, machinery 
Jig &n.) may be erected over it, and driven by an old horse or ass. While one bucket is filling, tlie 



other is emptying. In order to ctTect the filling of the bucket, the handle (A), which is of iron, is attached 
by iron swivel rivets, on which it readily turns, below the centre of gravity of the bucket (c\ In order 
that it may empty itself, a horuontal handle (d) is attached, whicll, w hen the filled bucket attains a certain 
height, IS caught by a hook (t) tixcil in the trough which conveys away the water raised if) 'J’he horse 
or ass may be made to work in thi.s machine without the attendance of a man, by the following training: 
— Attach a bell to the lever of draught [k ); use eye-blindcrs to prevent the animal liom seeing whether 
or not any one is in altendancp, and from becoming giddy by going constantly round Put the animal in 
motion, and the Im^II will not stop ringing till he stops. The moment he stops, and the bell ceases to ring, 
apply the whip severely Continue to do this every time the iitiimal stops, till the two hours’ labour are 
completed , then unyoke and feed After one or two hours, or wliatever period may be deemed necessary 
fur rest and refreshment, yoke again, and proceed as before Co on in tins way for two days, and the 
terror of receiving cliastiseineiit when the bell leases to ring, will have fiigbtened the animal into a habit 
of working two hours at ii time without attendance. This mode is practised sucrcssfully ill France, 
Italy, and Mjiain. {Cuurs, ^r. Ati. Putt h Houe ) 

i5(K>. Pumps are of various kinds, as the lifting.pump; the foriing-pump, for very deep wells; the 
suction pump, and the rotatory pump, a recent invention for such as do not cxccihI thirty-three feet in 
depth, and of which there are several varieties, but by far the best is that by Siebc. A gooil pump for 
urine pits or reservoirs, where the water Is not to be raised above twenty-eight or thirty feet, is fhat of 
Kobertson Buchanan, author of A Treatise on Heating hy Steam, Ac j because this pum]) will raise 
drainings of dunghills, the contents ot cesspools, privies, a'c , or even water thickened by mud, sand, or 
gravel. “ The points in wliich it ditlers liom the common pump, and by which it excels it, arc, that it 
discharges the water below the piston, and lias its valves lying near eai’h other. The advantages of this 
arrangement .ire: —that the sand or other matter which may be in the water is discliargcd without in¬ 
juring the barrel or the pisloii-leatheis ; so that, besides .ivuiding unnecessary tear and wear, the |)Owcr of 
the pump IS preserved, and it is not apt to be climinished or ilcstroycd in moments of extraordinary exertion, 
as IS often the case with the cominon and chain pumps . that the valves are not confined to any particular 
dimensions, but mav bo iiiadc capable of discharging every thing that can rise In tlie suction.piece without 
danger of being choked; and that if, upon any occasion, there should happen to be an obstruction in the 
valves, they are both within the reach of a person’s hand, .md maybe cleared at once, without the disjune. 
tion of any part of the pump It is a simple and durable pump, and may be made either of metal or wood, at 
a moilerate expense.” Where clear water only is to be raised, Aust's (of Hoxton) curvilinear pump is pre» 
ferabic t» the common sort. The advantages depend on the Curvilinear form of the barrel, winch allows, 

and indeed obliges, tlie rod, the handle, and 
the lever on which it works, to be all in one 
piece. Hcnre simplicity, cheapness, precision 
of action, more water discharged in propor¬ 
tion to the diameter of the barrel, and less 
frei|uont repairs. (Repertory qf Arts, Jan. 
1821 ) Terkiiis' squarc.barr^led pump is a 
powcrfiil engine (London Journal, &c.) ; but 
this and other contrivances for raising water, 
though promising advantages, cannot of^i 
be made available by tlie improver, A-om tnclr 
nut having come into general use. 

4501 Siebe’s rotatory pump (fig. 698.) ap¬ 
pears to us by far the best of modern iptprove- 
ments on tins machine. It is used for drawing, 
raising, and forcing all fluids and liqidds, ana 
maybe worked by manual labour, steariMirMiy 
other power. By Uic rotation of a rmn (a) 
having paddles or pistons (6) a'vacuil||i'1s (M. 
ducedwithin the Iiarrcl (c), and in consequence 
the water flows up the rising trunk through 
the space into the barrel, and oi the paddles 
go round they force the water through an 
opening, which conducts it wherever It tnay 
be wanted, and by that means produces a con¬ 
tinual stream without an air vessel It Is evi. 
dent that this pump may, by an ascending 
tube (e), and a cock on the horizontal spout 
(/), be used as a common pump, or a forcing 
oump at pleasure. (.yetv/onVJ’otirRe/, vol. 11. Sd senes, p 90.) 
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iros!. An old but ingenious mode of raising water from a well to the upper part of a house {fig. G.W) 

e 18 .sometimes iulopted on the Continent. A post 

— is fixed close to the well; this is connected with 

‘v. the 0 |>cfting in the upper part of the house, where 

^ ' the w.iter is to he mtroiluted, bv a fixed coni (n) 

On this curd a wooden collar {h) is placed, and 
. ' slides ireely from one end to the other: thcbiirkct 

rope is put through .1 hole in the coll.'ir, and over a 

a pulley in the window in the upper part ot the house, 

^ and thus the Inickct is first raised perpendicularly 

o ,/y from the water 111 the well till it comes in con- 

tr.act with the collar, when, the jiowcr being con- 
tinued, the collar slides along the fixed rope till it 
re.iches the operator at the window. {JmsI. Col. de 
Maihtnes, &o.) 


i,--—. _<1503. ArliJicMsprings. Marshal seeing 

lofinitlitin of iiatunii siirings, and ob- 
L’iiiC 3/*' S serving the eflfert of subsoil drains, and 

fl “t the same time, aware of an ob- 

jection to roof w^ter, which, thongli more 
J wholesome, is seldom so well <astcd as 

" I ij spring water; wasledtotlieideaofform- 

11 ing artifici il l.-md springs, to supply farm- 

I steads with yvater, in dry situations. He 

.yXi'j! proposes arresting the vain-water that has 

__ \\X -■’‘■'■I ' ~ filtered tlirough the soil of a grass ground 

w||||KLXi-^ j I -~-j situated on the upper side of the buildings, 
1-^.3 covered drains, clayed and di.shcd at 
the bottom, and partially filled with peh- 
hies or other open materials: thus con¬ 
veying it into a well or cistern, in the 
manner of roof water: and by this means uniting, it is probable, the )i.ilatahleness of 
spring water with the wliolesoineiicss of that which is collected imnicdiulely lium the 








atmosphere. 

4504. Water for common farm-pard and domcslic pinpnses ni.ay be obtained in most 
situations, by collecting that which falls on the loofs of the farmery and dwelling-house. 
This is ilone by a system of gutters and pipes, which, for the faimery, may lead to a 
cistern or tank under ground; and for the family, that from tlic roof of the dwelling- 
house may lie conducted to a tub. According to Waistell, a sufficient sujiply of water 
has'lieen collected from the roof of a cottage to answer every purpose of the familj during 
tlic dryest season, by preserving the water so collected in a t.ink. The quantity of 
water tluit fitlls annually upon every hundred superficial feet, or square of build¬ 
ing, is nhoiit 140(1 gallons. Hefore using the water so collected, it should he filtered ; 
and it seems very desirable (hat it should undergo this operation before it enters the 
tank. 


4.505. The operation of file ring may he performed in various ways : — 


4j0i> a ven/ simple mode is by having two c.isk8 two or three feet high, .ind of any convenient width 
{fig 7(X).) One of these casks {a) may ri>ceive the w.iter from the root, or from any other supply , the 
700 other (A) should have .1 fiilse bottom (c) perforated with holes ana covered 

with flannel, 011 this fiat bottomed equal quantities ut .sand and ehareoal 
may be laid to the depth of twelve or fourteen inrhes, and rovertM] with 
another false bottom similar to the fir-t id) , the remainder of the cask will 
coiit.un the filtered water, ivhuh may either be dr.iwn ofi’ ns w.iiiteil by 
a loek(c), or allowed to p.iss into an underground tank by tlie s.uno 
means The grosser impurities will always be deposited at the bottom of 
the liltcriiig tank (A), ami these m.iy be dr,iwn off at pleasure by a cock 
(,/!, placed immediately above the bottom of the barrel The sand and 
charcoal in.iy also tic iicutl from any impurities which they may contract, 
by first allowing both b.irrel. hi be quite full, .and then turning the Ixittom 
cock (/), in eonscquenccof whieli thelilteriHi water will descend through 
the filter and clear it. The advantage of having two barrels tor the pur. 
pose ol filtering the water from a root is partly to retain a larger quantity, 
on the supposition that tln-re is not a rcservolt or tank under ground, and partly to admit of supplying 
the first barrel, froin (mnds 01 other soiiiees, in seasons when the roof is unproductive. Where the water 
IS to be preserved in a tank under ground, only one barrel (A) is necessary, the pipe trom the roof (g) pro. 
ceeding, in that ease, at ince to the holtoin ol the liltcrnig barrel, ami entering where, in the case of two 
barrels, the junctiun-pipc (A) enters. In pll rases of preserving water, whether filtered or uiiflitcrod, it is 
of great Imjiortaiiee to preserve a steady and a low temperature, and for this purpose an underground 
reservoir is highly dc.sirable. 

The best Jot m for a tanl, according to Waistell, is a eimilar plan ; the bottom in the form of a 
fl it dome reversed, and the top al.so domical, with an npening left in tiie centre of siilfleiciit siae to admit 
a man to clean it out occasionally. “ J he ti p of this opening should be a little above the siirfaee ot the 
ground, and should be covered with an oak fla|), with several holes bored in it for ventilation: or the 
cover may lie an iron grating, horizontal, and a little elevated, 6r ronir.il 'I’hcse tanks may be tonstriicted 
of various dimensions: the depth and width shouhl be nearly equal; a hole should also be left for the 
tcrvicc.pipe, or that which conveys the water into the tank, and aksn for tlic pipe for the pum]i, if the 
water be drawn out by that means. Tlic water may he filtcreil previously to its entering the tank j the 
bole for the scrviee-pipe ought, tliereforc, to he near the top, and on that side most convenient for the 
filtering chamber j this may be about four feet in diameter, and three feet deep; across this, about twelve 
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701 Inches from the side next the tank (fiu. 701.) a slate partition 

ftroui the top to ^Ahin about six inches troni the bottom, should 
be. fixed; at the nottom of the box should he put clean coarse 
s#nd or poiiuded charcoal, about a foot in thickness. The pipe or 
opening from the liltei to the reservoir should be of ample dimen. 
sionsi'aiid be made at alaiut eighteen or twenty inches from the 
bottom, iir the small division or space behind the slate (6). Aboie 
this openniK, and*i. iny part most cnnvciiicnt (v), in the large 
division of the filtei', niioiild be an o]H'ning or dram to carry otl the 
water when the tank is full. 'J'his lilter .■thoiild also have a cover, 
that it may lie cleaned out, and tresh sand or other purifiers put in 
as often as may be lound requisite. Of course the water as it comes 
ftom the roof is to be first conveyed into the hirge division of the 
filtering chamber, on the opposite side to the date partition (c}, 
and passing through the sand it rises in the small division purified, 
when It IS lit to pass into the tank. If there arc two or more of 
those filtering chambers, or if they are of greater depth, the water m.iy be passed tbrougb the greater 
quantity of sand, tie ifi them, and be still more purified Holh the t.iiiks and the filters should be water¬ 
tight ; if constructed of brick, the inner course may be built willi Kiniiaii cement, and afterw'ards the 
whole of the inside covered with a coat of about thiee qiiaiters of an iiicli thick. Water, trom drams 
I'urmcd in the ground tor the i>uriH>sc ofc-oUcctingit for domestic puiqioscs, may in' purified, by passing it 
through a sand filter previously to its entering the tank ot reservoir S]ioiige and fiainiLl iiiiiy also lio 
us(.d a.s filters. In eoiistiuetwig Links ol the above descriiition, rare must be taken to have the earth 
to have the earth closely tilled around the brick-work, and to allow siilticient time f(K.the work to get 
properly sett led, previously to adunttiiig any great weight of water.*' (^gi truUural Busings, p 1.5.) 

tUlS. Filtering wata on a Inrge scale may be efiected by einptjihg one pond into another on a lower 
level, through a coiidiiit of any kind filleil with gravel, sand, and rhareoal. 

‘k'iOS AjUtenng ai'paialui for sail iuaUr b.is been iiivcnlcil, but we aic unable to say how far it has 

succeeded ; it, .it any rate, will succeed well wilh fresh water, 
and, we have no doubt, to a certiin extent .ilso with that 
of the se.i. Kg. 702 a a is a rvlinilric.il vessel of wood, or any 
other siiil.il>le material, which is lined on the inside with 
cement as far as the filtcrer extends ; b is the botloiii of the 
filteror, loiuied with a grating, which is supported by the 
rauie ol a stool, e i.s a pipe extending trom the under 
p<irt of a cask {i(\, eoiitainiug the .salt water, and whicli pipe 
opens to the lower part of the vessel a a below the filtcrer. 
Over the grating (/>) (here are placed sevctal thicknesses of 
woven lioise.liair, or .i qiiiUitity ui woo], and above tins the 
vessel IS tilled with sand. On the top ot the sand there is a 
plate (c) like .i piston pressing upon the sand and keeping it 
coiiip.ut, the |il.ite being held down by a screw (,/), Xhe 
s.ilt water thus delivered from the c.isfc (d) by the pipe (c), 
fills Ihe low'ci pait of the vessel (n), and by the superiiicum. 
bent jiressiirc of the coluinii descending from the cask, the 
vvatei IS forced upward' through the mass of sand, and runs 
oll'at the cock (g) in a |>nrifieii state There are man holes 
(/i, h) lor the puriiuso of getting aixxss to the nileriur when 
it IS required to remove the sand or other matters, and the 
iiiternai siitl.iee of the (ilferer is rendered rough in order to 
prevent the water from sliding up the sides of the vessel, 
iiisti'.'id of passing through llie sand. (A'cwftnt’s Journal, 
vol. i, 2d series, p I'sS) « 

+ )l(l. The lii^liilalinn of palatable water at sea has been 
efiected by P Xicole, of I )ii ppc, by simply causing the steam 
.'tnsiiig tiom hoillng se.i viater in a still to pass through a 
str.itum ol co.irsely powdered charcoal, iii its way to llie con. 
tieiiser, or woim-tub (Miihanns’ Magazine, vol. iv p. 2801 
4.)1J fV'aUr cistcms, termed of blue slate, or Yorkshire 
paving-stones, are much belter than those made of wood, and linetl with lead. (If awfe/f's Aguculturat 
Buildings, i> 1.5) 


Chap. IV. 

Improiicmcnl of 1.a mis l^ing Waste, so as to fit them for Farm-Cullurc, 

'l.'iiy. Of waste lands, many tlcscriplions arc best improved by planting, and therefore 
arc to be considered as disjiosed of in that viay in tlie laying out or iirrangenient of an 
estate; but flierc .are others wliich may be mure profitably occupied as fami-landsv and it 
is the preparing or bringing of these into a .state of culture, Wbicli is the business of^he 
jiresent chapter. Such lands may be classed as mouiitainous or billy grounds, rocky or 
stony surfaces, moors, bogs, or jieat-mosses, marshes, woody wastes or wealds, warrens 
or downs, and sea-sliorcs or Itcaclies. In the improvement of these, many of the oper¬ 
ations are such as are ])crfonned b^ temporary occupiers or farmers; but, as in this case 
such occupiers liave always extraordinary eiicoiiragcmciit from the landlords, either in 
Ihc shape of a low rent, of money advanced, of long leases, or of all of tlicsc ; we consider 
it preferable to treat of them as permanent, or fundamental improvements, tlian to con¬ 
sider them as parts of farm-culture. The dcbisivc jirospects of profit, from Ihc improve¬ 
ment of wastes, held out by speculative men, have an unhappy tendency to produt'e dis¬ 
appointment in rash and sanguine adventurers, and ultimately to discourage such attempts 
as, with judicious attention to economy, would, in all probability, be attended with great 
success. Those who are conversant witli the publications that h.ave lately appeared on 
this subject must l»c aware witli what caution the alleged results of most of these writers 
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ought to be examined; and how different lias been the experience of those who have 
ventured to put their schemes in pra<^c, from what they had been led to anticipate. 
{Gen. Rep. Scot.) i 

Sect. I. Mountahiovs and hilli/ Grounds and their Improvement. 

451.3. The upper parts ^ mountains may be considered as among the least improvable 
parts of the earth’s surface, from the impossibility of ever ameliorating their climate. 
“ 'flic highest peaks and ridges arc mostly naked granite, slate, or volcanic productions. 
Tlicir more elevated sides, and the tops of those of moderiite height, are usually covered 
by a thin soil, producing a short dry Jierbage, which is frequently mixed with a dwarf, 
or stunted'heath. Where the soil is not injured by moisture, these are best calculated 
for sheep. When the height of mountains exceed bOO feet of elevation above the level 
of the se.'i, unless covered eitlu'r with natural woods or artificial plantations, they can only 
be profitably used in pasture.” {Code.) 

4514. The hills, or lands less elevated than mountains, have, m general, a deeper and 
inoister soil, and produce a more luxuriant herbage, but of a coarse quality ; hence they 
arc better adapted for small hardy cattle. Though the summits of hills si.’ generally 
unfit for raising grain, yet the plough is gradually ascending along their sloping sides, 
and within the last thirty years many thousand acres in such situations have been re¬ 
claimed in the United Kingdom. 

4515. Steep lands along the sides of nrers and small streams are often inaccessible to 
the plough, and unfit for tillage. The more rugged of these .ire well calculated for 
wouils or coppice; while those in more favourable situations and climates may be con¬ 
verted into orchards. {Code of Agr. 161.) 

Sect. II. Roclp or Stoni/ Surfaces. • 

4516'. Rocly and stonp lands are common in the valleys of a hilly or mountainous 
country, and sometimes, as in Aberdeenshire, they cover iuimeiise tracts of flat surface. 

4517. IVhen rocks jirotriide from the surface here and there in fragments of a few tons, 
and it is considered desirable to render the field or scene fit for aration, the only mode is 
to rend tiicin asunder by gunpowder, and then carry olf the fiagments for walls, driiins, 
roads, or buildings; or, if thej’ are not wanted for these or any other purpose, to bury 
them so deep in the ground as to be out of the reach of the plough. lJut wliere rocks 
rise in considerable masses of several poles in diameter, it will generally l)c found pre¬ 
ferable to enclose and plant them. Clefts and crevices arc found in all rocks which 
have been long exposed to the air and weather, and in these m.ay be insetted young 
plants, or seeds, or both. Such masses being enclosed by rough stone walls, formed from 
the more dctacljcd fragments, or from loose stones, will grow up and be at once highly 
ornamental and useful as shelter. It is true they will interrupt the progress of the 
plough in a straight line, but not more so than tlio rock if left in a state of nature. When 
a rocky surface is not intended to be plouglied, all tliat is necessary is to remove as many 
of tlic solitary rocks as possible, and either enclose and plant the rest, or cover them with 
earth. 

4518. The stones which impede the improvement of land are either loose, thrown up 
when the land is trenched, or ploughed; or fixed in the earth, and not to be removed 
without much labour and expense. 

4.^19. Loose stones may often be converted into use for the puriiose of forming covered drains, of con¬ 
structing walls or fences, nr of making and repairing the ro.ids on the farm or in the neighbourhooii ; and, 
on these accounts, are Kiiuelimes worth the trouble of collecting They may be removed, with the least 
inconvenience, when the land is fallowed Where loose stones are of a moderate .siae, they are sometimes 
found advantageous rather than detrimental, as in the stuiic-biash soils ot Somersetshire and other dis. 
tricts. They prevent evaporation, and thus preserve moisture in the bod. llonce the old remark, that 
farmers have been induced to bring back again to ttioir corn-f elds those very stones they have been in¬ 
duced to carry oH; (Torfe) 

4520. JVJiere stones are large and fixed in the earth, if they appear above the .surface, tl:ev should be 
rpmoved bi'fnrc the ploughing ot the waste commences ; but where tliey arc concealed under the surface, 
varfous modes to get rid ot them h,ivc been adopted. In some parts ot Vorkshire, the whole surface is 
gone over with sharp prong^, which, at the distance of every twelve or ftiiirtcen niches, are thrust into 
the ground to the depth of alioiit a frait, to ascertain where stones are to be met with. The spot is marked 
by a twig, and the stones arc removed belorc the land is plonghid. Sometimes the plough is used without 
such previous cxamlna.inn, and tlic place market! where stones are ovcoiiiitcri'il, that they may be taken 
away, aQd sometimes, in order to iliscover and remove such stones, the land is trenched by the spade 
(.Communications to the Soard qf Agne-nlture, vol. li. ]>. ‘25:}.) 

4621. Stones above the surface may be avoided by the plongliman, though not without loss of ground; 
but stones under the surface are olten not discovered till the plough is drawn against them, and (icrhaps 
broken, by which a day’s work is sometimes lost. A wooticn bolt, however, to unite the hnrsc-trecs to the 
chain of the plough, may prevent mischief by giving way. ('learing the ground from stones not only pre¬ 
vents such mischiefs, bnt Is attended with actual prulit When removed, they may be used for various 
purposes, and aro otton leas expensive than if dug, or purchased at a quarry. The soil roumt a largo stone 
IS likewise, in general, tbe best m the field, and is bought at a low rate by the exiiense of taking out the 
stone, as tile plough has thus access to all the land around it. In stony l.irid the plough must procrad 
slowly, and cannot perform half so much work as it ought to do; but, after such impediments have been 
removcti, the field may be ploughed with the usual facility and eheapness, and In a mueh more iierfeet 
maimer. It frequently happens, that when working stony l,md, more ex|>ense is incurred in one season 
by the breaking of ploughs, besides the injury done to the horses .aiid harness, than would cure the evil. 
(dcu. Rep. of ^oc. vo1.Mil. {>,256; Katmes's Gent. Farmer, pi 5i< j 
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4522. There are various modes of getting rid if stones. These are generally of such a 
■ize as to admit of being conveyed away in c^j^s or other vehicles calculated for th4 
purpose. Some ingenious artiii(^rs hare constructed machines for raising themt when 
large. On some occasions, pits have been dug close to large stones, and the latter have 

been turned into the former, at such 704 

a depth as to lie out of the read) . f 
the plough: but it is frequently 
necessary to reduce their size by 
the force of gunpowder before they 
can be removed. ' .oosc stones are 
commonly moved by levers, and 
rolled on a sledge; but sometimes 
they are raised by a block and 
tackle attached to a triangle with 
a pair of callipers to hold the stone 
{Jig. 703.) The stone may also 
be r:used by boring a hole in it 
obliquely and then inserting an iron bolt with an eye (Jig. 704.), which, though loose, 
will yet serve to raise the stone in a perpendicular direction. 

4523. Ittckardson’s machine for raising large stones {fig 705 ) rormists of a frame-work supporting a five- 

fold tackle, with blocks ten inches in dia¬ 
meter, and a roller seven inches in diame¬ 
ter turned by two long iron levers A hole 
is made in the stone to be raised by meauf 
of the tool well known ta masons as a 
Jumper; in this hole a simple plug may ba 
driven tightly; or a compound plug {fig. 
7()(i ) may be introduced ; or, what is sim¬ 
plest, the hole may be made obliquely. 
{Smith's Compendium of Practical Inven¬ 
tions ) 

4524. The mode of bursting or renSng 
rocks or stones by gunpowder is a simple 
though dangerous operation. When a hole 
IS to be made in a rock fo» the purpose of 
blasting with gunpowder, the prudent work 
man considers the nature of the rock, and 
the inriination or dtp of the strata, if it is 
not a detached fragment, and from these 
determidcs the calibre, and the depth and 
direction of the bore or recipient for thq. 
gunpowder. According to circumstanGCl, 
the diameter of the hole varies from half 
an inch to two inches and a half, the depth 
from a few inches to many feet, and the 
direction vanes to allfhe angles from the 
perpendicular to the horizontal. The Im¬ 
plements for the performance of this ope¬ 
ration arc rude, and so extremely simple 
and familiar as hardly to require dcscTiption; and the whole operation of boring and blasting rocks is so 
easily performcii, that, in tlic space of a few weeks, an intelligent labourer may become an expert guarrier. 
A writer in the Mechanics' Magazine has proposed to increase the effect of the gunpowder, by widening 
the lower extremity of tlie bore, and this he thinks may be cfltcted, after the boro is made of the proper 
engtli, by introducing an instrument with a jointed extremity which would work obliquely. 

4525. The opaatim of ramming 
frequently gives rise to accidents; 
but a recent improvement, that of 
using a wadding of loose sand, or of 
any earthy matter in a dry state, 
answers all the purposes of the firmest 
ramming or wadding. It has been 
used for upwards of ten years at I/ord 
Elgin’s extensive mining operations 
at Charlestown in Fifeshire, and also 
in removing immense bodies of rock 
ft-omthe Calton hill at Edinburgh, by 
Stevcnson,an eminent engineer,wno8G 
article on the subject of blasting, in 
the Sup, to the £ncyc. Snt deserves 
the attention of such as use the pro¬ 
cess in working quarries or cleanng 
rocky or stony grounds. 

4526. Dr. hyce of Aberdeen baa 
communicated to Dr. Brewster’a 
Journal an account of a cheap and 
efiTcctual method of blasting granite 
rock, which deserves the rarticular 
attention of the owners and workera 
of quarries. It is beautifully scien. 
tifle, and may be summed up under 
tlic three following heads; viz. 1. To 
ignite the gunpowder at the bottom 




ignite the gunpowder at tne bottom 
~ of the charge, by means of sulphuric 
7 acid, charcoal, assA sulphur. & To 
take advantaBepfthepnpdBnKpowec, 
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of gunpowder, aa is dtme with a cannon hall, only, instead of a spherical ball, to employ one of a i oiiical 
form ifis- 707.), by which the Aill eflcct of tnawedge is eivcii in every direction at the lower part of the 
charge, but particularly downwards 3. An^ in the Ul'tt place, to add to the efft'ct of the whole, to 
insure a fourth part of the depth of the bore atthebuttuin (A) to be free from the gunpowder ; so that, 
when inflamation ensues, a red heat may be communicated to the air in the lower chamber, whereby 
it will be exp.indtHl to such a degree as to have the power of at least one hundred times the atmospheric 
pressure, and thereby give this additional momentum to the explosive (Miwer of the guni>owder. (/Jr. 
Brewstn’s Edm Jtnirn. Oct. IS2(i p. 3t.'i, and AVijrf Man. '<>1 *'• P P'7) 

Al!/?. 7’Ac Assnmne close the month ol the hole by drii iiig in with a mallet a stout womlen ping some 
inches in length, through whiih a>fuuch.liulu is bored itetwecn the iiowdcr and the lower part ot the 
plug, an interval of several inches is letl The cuiiiniiiiiication i.s perlectcd by means ot a tin tube hik'd 
with (lowdcr, and pa-siiig through the centre ol the plug. {MontlUy Magazmi ) 


Sect. III. Iinproviiig Woody Wasites or Wcahls. 


4.')28. With .sni'/Iici'.s parliatfy coi't'rrd wifh hudirs anil .\hinip^ of trees, ferns, Ac., llic 
obvious iiiiprovL'Uiciit is to grub them mi, and subject tlic land to cultivutiun according 
to its nature. 

4529. The growth of large trees \s-ta sign that tlic soil is naturally feitile. It must also 
have been enriched by the quantity of leaves which in the course of ago have fallen and 
rotted upon the surface. Such are the lienelicial effects of this process, th .t after the 
trees have been cut down, the soil lias often been keiit uiKlor crops of grain for a number 
of years without interruption or any addition of manure: but laud thus treated iilti- 
mately becomes so much reduced by great oxhaiistiou, that it will not bear a crop worth 
the expense of seed :ind labour, {Comm, to the Hoard of Agr., vol. ii. p. 257.) It is 
evident, how'ever, tliat this deterioration entirely proceeds from the improvident manage¬ 
ment previously adopted. In reclaiming such w'astes, the branches of the felled trees, 
arc generally collected and burnt; and the ashes, cilhei in whole or in part, are s]iiead 
on the ground, by which the fertility of the soil is excited. Indeed, where there is no 
demand for timber on the spot, nor the means of cimvey.ince to any advantageous 
market, the whole wood is burnt, and tlie ashes .spplieil as mftnure. 


AiX) Much coppice land fia.i Itccti grubbed up in varimis ixirls of Eiiglanil, anil hrinigbt into tillage. 
Sdmotimes woods are grubbed for p.ibture mertlv In tli,at case the ground should be as little broken as 
possible, because the surface ol the land, owing to the dead wood anil le.ivcs rutting tiiiic out of mind upon 
it, is much better than the mould below' It.soon gets into good jMslurc as glass land, without the sowing 
of any seed. {Comm to the Hoard of Agr vol iv p ‘PJ ) Hut by t.ir the most eligible mode of eoiiverting- 
woodland into arable is merely to cut dow ii llie tices, and to le.ivc the kind in a .sl,ite ol gr.iss until the 
roots have dccayeil, rutting down with the scythe from time to time any young shoots that in.iy .irisc 
The roots in this way, instead ol being a eanse ol anxiety and expense, as they geiicr.illy arc', beroine a 
source of improvement, and a grassy surlacc is pieparoii lor the operation of soil burning. [Maiibal’s 
Yorbsltiir,\o\.\ p .'Hi!) 

4531. Nuliiia/ tooods and p/antaftoni have been siieeessliilly grnlilied up in Stotland. In the lower 
Torwoofl in Stirlingshire, many acres ol natural coppice were cle.ncd , and the land is now hi'coiiie as 
valuable as any iii the iieigliboiirliiHid , .'itnliiigdii/i' iicjunt, p Ul.l ) ()ii the banks of the t lyde .iiid the 
Avon, coppices have been cut down, and the land, alter being dr.iiiieil, eulliv.itisl, .uni manured, li.isbeen 
convertc'd into productive oreliards In Perthshire, also, several tliinisand ..rrcs of pl.int.dions have been 
rooted out, the soil, subjected to tlie plough, converted into good arable land, .mil prohtably employed in 
tillage. {1‘crthihtrc Report, p .W)) 

PsiS i'or puUmg up or rending aiunder the > noli of large trees, various mar bines and contrivances have 
been invented t k'aring away the earth and splitting w ith wedges const it ii to the icsiial mode; but blasting 
is also, as in the case ot rocks and stones, oecasion.iily resorted to. For this imrpose a new uistriiiiient, 

1 ailed the biastmg-si i ew {Jig. 703 ), h.is been 
o lately aiiplic'd with considerable siu cess to the 

rending or splitting ot large trees and logs of 



timber It consists of a .screw («), an auger 


{b, c), and charging-piece {it) I'hc screw is 
wrought into an augcr-holc, boicd in the 
eeiitrc of the timber lierc tlic charge of 
powder IS inscrtcil, and tlic orihcc of the hole 
in the lug IS then .shut up or closed with the 
screw, when a miitch or piece of rord, pre- 

{ lared with salt|>etre, is introduced intoasinall 
lole («), left III the screw for tins purpose, by 
which the powder is ignited. The application 
isiof this screw to the purposes of blasting is not 
•cry obviously nccessai y , bi-causc, from what 
wc have seen (45115), it would appear that the 
augcr-holc, being charged witli powder and 
sand, would answer every purjiose. One groat 
nbjci tion to the process of blasting opyihcil to 
the rending of timber is, the irregular and 
uncertain direction of the fracture, by which great waste is sometimes oeiasioni'il It may, however, be 
necessary to resort to Inis mode of breaking up large trees, when cut down and left in inaccessible situa¬ 
tions, where' a great force ot men and implements raiinot easily be |irocured or apjilied; and certainly it 
is one of the most citbctual modes of tearing tlie.r stools or roots ni pieces. l&up, Jincyc. But art. 
Blasting.) 


4533. Land covered vritk furze, broom, and other shrubs, is gcneralJy well ailaptcd for 
cultivation. The furze, or whin (ZJlexeuroprra', will grow in a dense clay soil; and 
■where found in a thriving state, every species of grain, roots, and grasses, may be cul¬ 
tivated with advantage. The broom, on the other hand, prefers a dry, gravelly, or sandy 
soil, such as is adapted for the culture of turnips. A large proportion of the arabio land, 
in the nehest districts of England and Scotland, was originally covered by tliese two 
Iilanta; and vast tracts still remain in that state, which might be profitably brought 
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under cultivation. For this purpose, the shrubs ought to be cut down, the ground 
trenched, or the plants rooted out by a strong pl^gh, drawji by four or six horses, and 
tlic roots and shrubs (if not wantod for other purijoscs), burnt in heaps, and the ashes 
spread equally over the surface. (Com. to the Board of Agr. vol. ii. p. 260.) In many 
places, slurubs and brushwood may be sold for more than the expense of rooting tlu’in out. 
When coal is not abundant, and limestone or ch.tlli can be ha<l, the furze should he em¬ 
ployed in burning the lime used in carrying on the improvement. (Oifordshire Report, 
p. 232.) It requires constant attention, however, io prevent siich ]>lants from ag:un 
getting possession of the ground, when restored to pasture. TJiis can best be effected, 
by plougliing up the land occiisionaliy, taking a few crops of potatoes, turnips, or tares 
in rows, .and restoring it to be dep.asturcd by sheep. In moist weather, also, the young 
pl.ants should be pulled up and destroyed. (Code.) 

4534. F'crn (Vlcrii, and Osmiinda.) is a very troublesome weed to extirpate, as, in many 
soils, it sends down its roots into the under stratum, beyond the reach of the deepest 
ploughing; but it is a sign of the goodness of any soil where it grows to a large size. 
June and July are the best seasons for destroying it; the j)lants are then full of sap, and 
should be freipiently cut. Tliey are not, however, easily subdued, often appearing after 
a rot.ation of seven years, including a f.dlow, and sometimes reijuiring another lotation, 
aiifl repeated cutting, before their final disappearance can be elFected. Lime in its 
caustic state is peculiarly hostile to fern ; at the same time, this weed can h.'u-dly be com¬ 
pletely eradicated but by frequent cuitiv<ation, and by green enrps assisted by the hoe. 
(Ofordshirc Report, pp. 234. 240.) 

4535. The. heath (Ertia) is a hardy plant, jralatable and nutritious to sheep; and 
under its protection coarse grasses are often produced. When young, or in flower, it 
may be cut and converted into an inferior s])ecics of winter ])rovision for stock; but 
where it can be obtained, it is desirable to have grass in its stead. For tliis purpose, the 
bind may in some eases be flooded, and in others the heath may be burned, and the 
l.iiid kejit free from stock for eighteen iiiontlis; in conse(iueuce of either of these inodes, 
many new grasses will spring uji, from tJie destriietion of the lieath, and iJie enrich¬ 
ing qiulity of the deposit from the water or the aslies. The improvement is veiy 
gre.xl; more especially if the land be drained, and lime or compost ajiplied. (Gen. 
Rep. of Scot. vol. ii. p. 359.) But if tlie land be loo soon depastured, the grasses being 
we.ik and tender, the sheep or cattle will pull them ii)» with their roots, and will mate¬ 
rially injure the pasture. (Slati.diial ylicoutil of St oUand, vol. iv. p. 46.1.) Wliere it is 
pro))osed to cultivate the land for arable (.ro[is, the lime apidied should be in a finely 
powdered slate, highly caustic, and as equally sjxread as possible. (Com. to the D. of 
A^r. vol. ii. p. 264.) Lime in a caustic state is an excellent top dressing for heath. It 
is astonishing to sec white clover spring up, after lime hits been some tiinp applied, on 
s]iols where not a green leaf could be detected before. 

4536. Paring and burning is a speedy and effectual mode of bringing a surface covered 
with co.irse herbage into a slate of culture. Some have rcconmiciided making a com¬ 
post of the pared surface, with lime ; or IniiJdiiig folds or earthen walls of the sods, wliieli, 
by the action of the atmosphere, become friable and fertile ; but these ))rorcsses are slower 
and not so effectual as paring and burning. In coarse rough p.istiires, ant-hills fre¬ 
quently abound, w'hichare effectually destroyed by paring and burning. (Code.) 

Sect. IV. Moorf and their Improvements, 

4537. Moorlands are of various descriptions. Sometimes they .arc in low and mild 
situations, wlicre the upper soil is thin or scantily supplied with vegetable mould, and 
where the bottom or nnder-stratuin is impervious and barren : those, in general, may be 
reclaimed with more or less advantage, .according to the proximity of manure or markets, 
anil of other means of improvement. Soflietiincs, on the contrary, they are in situations 
imich elevated above the level of the sea; where the surface is covered witli heath and other 
coarse plants, and frequently encumbered with stones: such moots arc seldom worth the 
expense of cultivation, and from their height are only calculated for woods or pasturage. 

4538. Moors not placed in high or bleak situations, where the surface is closc-svvarded, 
or covered with plants, and wfccru the subsoil is naturally either iipt aJtogetlier wet, or 
capable of being made suliicieuth dry at a moderate expense, may not only he reclaimed, 
but can often be highly improved by the common opeiations of farm culture, by paring 
and burning, by failovv and liming, or by trenching or deep ploughing. 

45.5P. Vast improvements on different sorts qfmoory lands have been made in Yorkshire where there are 
innnense tracts of moors. It is stated in The Agrtniltural Rcpui t (if the North Riding of Yorkshiie, that 
an improvement was made upon Ixickton Moor, on a quantity ot land ot .about seventy acres, winch would 
not let for more than l.«. per acre before it was enelosetl Of tins forty-eight acres were pared and burnt, 
and sown with rape, except about an acre .sown with rye; the produce about sixty quarters. The rye 
grew very strong, and in height not loss tlian six feet, and w.is sohl, w4ii1c standing, for five guinen.s tlie 
acre. The land was only once ploughed, otherwise the crop of rape would prob.ib!y have been much 
better. One hundred and twenty chaldrons (each thirty.two bushels) ot hme were ploughed uito Uic 
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BeU; which, for want of Wore frequent ploughing, was probably not of the serrieo it otherwise might 
hare been.' Part of the land was afterwards own down with oats and gra.ss seeds ; the former of which 
afforded but a moderate crop, the latter a very good one, aud has since produced two loads, lilO stones 
each, per acre.: The speds sown were rye-grass, rib-i^''^*^) wlate clover, and trefoil j of these, the first 
suecMcd amtneingly, the others not so well; potato^ throve very weli; turnips not t^ual to them A 
fafoa-hoiise has been built upon it, which now, aing with five acres more of the same kind of land, is let 
on lease at thirty pounds per annum. The 8o}l consisted, in general, of benty peat, upon red gritstone, 
with a mixture of clay upon iimestonoj this last is, in some places, at a considerable depth, in others, 
suRlciently near the surface for lime to be burnt on the premises 

4540. Fitdayson's rul-plough (§ 2605.) has been found a valuable implement in 
breaking up heath and moorlands, in Scotland. 


Sect. V. Peat Mosses, Bogs, and Morasses, and their Improvement. 

4541. Mossy and boggy surfaces occupy a very considerable portion of tlic British 
Isles. In Ireland alone there are of flat red hog, capable of being converted to the 
general purposes of agriculture, 1,576,000 acres ; and of peat soil, covering mountains, 
capable of being improved for pasture, or bcncflcialty applied to the pumoscs of plant¬ 
ation, 1,255,000 acres, making together nearly three millions of acres. Mossy lands, 
whether on mountains or plains, are of two kinds: the one black and sedid; the other 
Rpongy, containing a great quantity of water, with a proportion of fibrous materials. 

4542. Black mosses, though formerly considered irreclaimable, are now found capable 
of great melioration. By cultivation, they may be completely changed in their quality 
and appearance; and, from a peaty, become a soft vegetable earth of great fertility. 
They may Iks converted into pasture ; or, after being thoroughly drained, thriving plant¬ 
ations may be raised upon them ; or, under judicious management, they will produce 
crops of grain and roots; or, they may be formed into meadow-land of considerable 
value. 

4543. Flow,Jlmd, or spongy mosses, abound In various pa^fts of tJie British Isles. Such 
mosses are sometimes from ten to twenty feet deep, and even more, hut the average may 
be stated at from four to eiglit. In high .situations, their improvement is attended with 
BO much expense, aud the returns are so scanty, that it is advisable to leave them in their 
original state; but where advantogooiisly situated, it is now proved that tliey may be 
profitably converted into arable land, or valuable meailow. If they are not too high 
above tlie level of the sea, arable crops may be successfully cultivated. Potatoes, and 
other green crops, where manure can be obtained, mav likewise be raised on them with 
advantage. 


‘t.')44. Peat is certainly a production ca] il.Ie of administerinB to the support of many valuable kinds of 
plants: but to efFert this purpose, it must be reilurcil to sucli a state, either by the application of fire, or 
the inlluence of putrefaction, as may prepare it for their nourishment In cither of these ways, peat may 
be chanKOd into a soil tit for the production of gras^, of herlis, or of roots The application of a proper 
quantity of lime, chalk, or marl, prepares it equally well for the productum of corn. (Code.) 

4HF). The fandameatal impravrrnenl of all peat soils is drainage, whicli alone will in a few ycars^ibange 
a boggy to a grassy surface. After being drained, the surface may be covered with eartliy materials, 
pared and burned, fallowed, dug, trenched, or rolled The celejiratcd Duke of Bridgewater coveri'd a 
part of Chatmass with the refuse of coal-pits, a mixture of earths and stones of difTerent qualities and 
sizes, which wore brnuglit in barges out of the interior of a moantain; and, by compressing the surlacc, 
enabled ij; to bear pasturing stock Its fertility was promoted by the vegetable uuiuld of the morass, winch 
presently rose and mixed with the heavier inateri.als which were spread uiion it {Marshal on landed 
Property, p. U!.) v 

45i6. The Jenny fi'-ounds of Huntingdonshire are in. some cases im^oved Jiy applying marl to the sur. 
focc. Where that substance is mixed with the fen soil, the tincr grasses flourish beyond what they do on 
the fen soil unm'xed ; and when the mixed sod is ploughed, and sown with any sort uf gram, the calca¬ 
reous earth renders the oroi>s less apt to fall d.)wii, the produce is greater, and the grain of better quality 
than on any other part of the land. {Huntingdonshire licpnrt, p 3f)l ) 

4M7. Conering the surface of peal hogs with earth has boc.i pnii'tiscsl in several parts of Scotland. Clay, 
sand, gravel, shells, and sea ooze, two ur three inches thick, or more, have been usetj^ and land, nrigin.ally 
of no value, has thus been rendered worth from S/. to M. and even it. per acre. The horses upon this 
land must either be equipped with wooden clogs, ot the work performed ill^osty weather, when the 
surface of the moss is hard. Coarse olKluratc clay (praeincially till) is iieculiarly eniculated for this pro. 
cess; as, when it is bicndeti with pent and some i alearcous matter, it contains ail the properties of a fertile 
{Clydesdale Report, p lOO, note I -This is certainly an expensive in^thod of improving land, unless 
the sulistance to be laid upon it is mthin .W yards’ disUnce; but whore if can proi>erfy be done, the moss 
thin obtains solidity, and after it liartircn supplied with calcareous earth. It may be cultivatcxl, like other 
soils, in a roti.tiqn of white and green crops In the neighbourhood of populous towns, where the 
rent of laud is high, the covering substance may be conveyed tlom a greater distance tlian 500 yards. 
{Code.) 

4.’i48. Rolling peaty surfaces has been found to improve them. The greatest defect of soft sods is. that- 
le drought easily penetrates them, and they become too open. The roller is an antidote to that evil, and 
-le expense is the only thinK that ought to set bounds to the prnrtice of this operation. It also tends to 
destroy those worms, grubs, and insects, with which light and fenny land is apt to be infested. The roller 
for such soils ought not to ue heavy, nor of a narrow itfauicter. If U. is weighty, and the diameter small. 
It sinks too much where the pressure fklil, which causes the soft moss to rise 
before and behind the roller, and thus, instead of consolidating, it rends tlie soil. 
A gentle pressure consolidates moss, but loo much weight has a contrary effect. 
A roller for moss ought therefore to be formed of wood, the cylinder about four 
feet diameter, and mounted to be drawn by two or three men. Three small 
rollers working in one frame, {fig. 709.), have sometimes been so drawn. When 
bor#s arc employed, they ought to have clogs orpattens, if likely to sink. The 
oftqner the roiling is performed, on ^tigysoils as long as the crops of com or 
‘ ims will admit of it, the bettor, and the morg certain Is the result. 
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4649< An eaitnthu ircd tjf mp#f tn tfm <2f l^nvuter 
has botn reccntt} imii^ved uy the cdebnted H^oedfliror- 
jpooly in a verr spmtM ui<) skltful manner Chatmoss In that 
i.ount; v» well known, len|fth is about «bc milesi its ;ireatest 
^Adth about three miles* and its depth mey m estlmaiipd 
irum ten to upwards of thirty fevt* It h entirely oomposcd ttf* 
ttie subhtanc e wt 11 known by the name of peati beinfi an a^tcre* 

f 'ote of etabk* matter* disrn'Ksniaed and inert, but preiH.rvOd 

•V < ertaln caiises ftnra putn faction. ()n the suWbt e It U light 
and dbrous* but becomes more dense lelow <)n cut/ ^ 
condderablti deptli* It is found to be black* comp^t. and 
hear;* and In many reB]>ecU rewmblbtg coal ihere ts not 
througlmut the whole mosb the least interiDiitute pf sand* 
Kravel, or other material, tlie entire substance btlllg a pure 
ve^table Alwut 1796 or 1797* Rosooe bf^pm to 
U riffiud mms, a tract of three hundred *)crch, lyine i iro miles 
east of Chatmoss, and his oporatjong on it smn to i^ve bmn 
so successihl at to encourage h^n to proceed with (B'ltraoss 
In the Impmmnnit Of the lottcar* he found it unnecessary to 
incur so heavy an esL{>ense fbr drainu|^ as he had done tn the 
former From ohservioe that where the moss had been due 
lor peat* the water liad drawn towards U fVoin a dfscimce < f 
fifty to 1 hundred yards, he conceived that if enoh drain had to 
draw the water only twentv five yuds* they would* within a 
reasonable Ume* undoubtediy answer Uib nurpofie 1 he whole 
of the m<%.8 was therefore laid out on the following phn - 
i*>50 A main road, Ro^oe states, ** was first carried nearly 
(W>m east to west, thiough the whole, extent of my imrtion m 
the moss Thk road is about three milc«t long and thirty six 
feet wide, it IS bounded on each side hy a mam drun, seven 
feet Wide 'ind sit text deep* fh*m u Inch tfio water is conveyed* 
by a (omldcrable fall* to the n^r Fh>m these two in'im 
tlrnns* othi r drams diverge, at fifty yards* did incO ftrom i a< h 
other, wid extend fnnn e.tch side lif the road to the utmost 
limits of the moss Ibns, e'tch held contains f fty yirdsm 
front to the mad, and u of lu indefiniCt loncth, aorording the 
biAindaryof the moss raries Ihc^ field dr^im are lour ft et 
wide nt the top, one ftxit at the bottom,^nd four feet and a h'llf 
deep Iheynrekept aateftiUy open, and,'wtir as my expert 
erne hitherto goes* I believe tliey will sulbrientlv drnln the 
moss, without hiving recourse to underdnunuig* which J hi\<. 
never mad** use of \t C h itmosy, exu'pt in i very f«.w instances* 
when, firoiii th< lownelh of the miif ce, iht. wit(.r rould not 
„ (j gotu 
struct the plough * 

4o^l 7 lu nutn aiton ofi! emou then prqrieds tn tiu. following 
.r Aiur Silting tire ti thi hi ith and liirldi,c.<n 
the iross* and burning it dow ii as fur as pr ictldhTe, I plough a 
thin sod or fiirrow* with \ very shirp iiora. pi nigh* which 1 
bum m amili heap^ ind diMC]iate considering it of 'ittle use 
but to destroy the lough sods ot the Lndphorum* JVdrdus 


•MiiU, Hid other plants, nhoamtUed not, im iMostlHs- 
pcrbbwe. The aoH belno thoi tooiigliit to a Mora|^ 49 
and leiH surface, I tlien ploiwh it in a Mrnlai ftimtr MX 
nichet ace|i> wd as loon as posuhle after It u tnus Mined np, I 
set apon h the neocssarr quaiAll} of marl, not Ims Umui tvo 
hundred cubic yards to the ai ic At the nw beitius to prutn- 
bl« and fbll sriih th, sun or ftmt. It Is spmd arbe the limd 
with considerable eaacbiess, after whirh I put Ih a cidp as 
earl^ possible, sometimes bv the ploujch, and at othen with 
them It. scuffle or scartficr, acooroing to Uii nature of the 
tGAW, adding, for the flest bnm, a quondry of manure, which I 
bringdown the navigable river Irwell, to fhehotdcia of the 
mobh, eeti t g on about twenty tons to the acre. Moss land thua It 
troOM may not only be advantageously cropped lAe ftrilf/ear 
wUh green crops, as potatoee, tuniips, dec hut with any kind 
of gralu, and as wheat has, of leit , juakl better to the fttma 
than any offlnr, 1 hate hitherto chiefly relied upon it, as my 
first rrom for wimnundng the eapensr.” 

4dd2 TAe azMarr ef the aevern ploughliq^, wlrh the bum* 
big, sowing alia tiarrowlng, and of the marl and nuuuire, but 


ihtat, then worth ajtuineaper buihel, anden another plwe 
ci^teen bushils, but these were the best crops upon the moss 
“ volh lime and matl are generally to be found within a rea 
sonabledistance; and the prefbrence given to cillierot them 
will much dept nd a; on the fitt Ihty of obtaining it The 
quantity of lime iiccessalTr for the purpose la so small, in piti- 
portion to that of marl, that, wlien. Ihe ilitt ini e is great, and 
the carriage high. It is more advisable to ni iki iim of it bnt 
where marl ta%pun the spot, or can be obtained In sufficient 
guintity at iTeasondli cxpensi, it eppcITs to be preftrablt. " 
Rost ot IS Uioroughly consluced, after a grt at in iny different 
tiiils,thil silt mtirii/lngexpLdis.n(s arefillacious, and**that 
the last intthod nt improving moss I mil is /y tlia apfJiraHm qf 

tnh a flat, ami lytlan jiJ aiutmU or utAir 

tndnvt t, sucli ns the i ' t itiuri, and the nature of 

tbf fr>|a, mar la t uiul to require 
4o>f Rtisra*! r aim unci f r imnfytng m the mark seems 
peculiar It u uid not be prirlitablt, hi observes, to ettect 
the marling el so cb( ip a me (10/ per acn ,1 were it not firr • 
the issistai CL of an iTi II mid or rnluav.laid u[uni boards or 
sit per., and inovLab L at pliasure Along this road tbs marl 
h conveyul la w iggunsuith small non wheels, i iih drawn by 
one man Them w iggons, by t iking our a pm, nirn tbeir 
I id ng out on t itbi r siiIl Ihev carry about i 5 ci t each, htlng 
as much as could heri ti I >re be convesid oi ti the moss by a 
lart with adrislr and two horses. 


4554 Jn anomalotci mode qf Iriatmg peat bo^s was inicntrcl and practised by the late Lord K times, 
ttbich may be appliiabic in it few t ises J liis Hngulai mock t in be adopted only where flitri is a lom- 
niand ot water, and where the sulijat ent clay is of a most futile quality, or consists of alluiiil soil A 
stream ot watir is brought into the rnoft, into winch the spongy upjitr str ilum is first tliroavn, and after¬ 
wards the heavier moss, in small (|uaiitities at a time, the whole is then eoiivi jed by the stream into the 
neighbouring riycr, and thence to the si i the moss thus got rulot, in the iiist me e of BUir Drummond, 
in Perthshire, was, on an average, about seven feet deep Mui li ingenuity was disjil-iyed in eonstructing 
tlio matliinerv, to supply water for reiroving the moss, previously to the improvement of the rich soil 
below It required both the genius and the perscverani e ni I ord Kaiines to complete this seheme, but 
by this singular mode of improvement, about lOlX) Liiglish acies b.iv e been already i lean il, a population of 
above *XX) inhabitants lurnisned with the means ofsubsisteiiet, and an extensive district, where only snipes 
and moorfowl were formerly maintained, is now eoiiverted, as ij by viagtc, into a iieh aii4 fertile cat se,or 
tract of alluvial soil iCpili ) In ]bi (revtial Itipoif of Stotitmd, Ap'^ntlw, Vul ii p 38 , and at p oS6 
ot this work, will be found a detaileii airount ot this improvement 

4555 bJoss bat been ronvertid into mnnuic by terinentatioii with stable dung, and with this article 

joined with whale oil In the Hightniyi Soc 7 / nns, v ol v ii, an account is giv eii (p 147 ) of several ex. 
periments of this Kind by W Bell, Tsq •_ A layer ol moss a foot thick wis foiined after the material was 
tolerably dry, in the month of June, above this a layer ol stable dung was placed, at least twiec the thick, 
ness ol that of moss, next followed another layer < f moss tine kcr t)i m the hrst, on this 1 ist lay er a ton 
of eoarsc whale oil was pound, and the whole was completely covered up with moss In ten days the 
whole mass came freely into heat, in about eight weeks it was tugiied, and eon'inucd to ferment fieely, 
in a few weeks afterwards Uic wnnie mass restmblnl blitk garden mould Out ot tweiity-hve cubit 
yards of stable dung, and one ton of oil, two hundred and sixty cubii yards of eomiiust were pro, 
‘lured. , , , , 

455b Peat may bt charred and rendt icd fit to lie used like rharcoa! in cookery and othi>r domcstie pur. 
poses, in the same way as wood or t oal is eh irred, and in much less time hor ordinary purposes, it is 
charred by some tamilie s on the kiti hen fire, thus — I ake a dozen or fifteen peats, and put them upon the 
top of the kitthcii fire, upon edge thev will soon draw up the eoal tiic, and become red in a short tunc: 
after being turned about onee or twiet, and done with smoking, they Te eharred, and may be removed to 
the stoves if more char Is wantiMl, put on aiiolber supply ot jicaf, ns before me iitioned By following 
this plan, you keep up the kitchen hro, and h ivo at the same tune, with very little trouble*, a supiily of the 
best charred peat, perfoetlyfVco of smoke, and the \a|iour is liv no means so noxious .is (hare oal made 
from wood Beats charred in tins way may be used in a eliateirj in any.ioom, or even in a nurserv, with, 
out any danger arising from the vapour It would also be found vuv fit for the warming of beds, and 
much liettcr than live coaU, which are in general used full ot sul)inur, and smell all over the house 
[barm Mag vol. xvii) 


Sect. \*I. Majskes and their Imjnotemcnt. 

4557. A tract of land on the borders of the^sea or of a targe river is called a marsh: 
it differs from the ftn, bog, and morass, in consisting of a firmer and better soil, 
and in being occasionally fltXbdcd. Mar«hes aie geneially divided into fresli-water 
marshes and salt-water maishes; the latter sometimes called saltitigfc or ings. fresli- 
water marshes differ from meadows, in being generally soaked with water from the sub¬ 
soils or springs. 

4558. F» eshewaier marshes ai e often found interspersed with arable land, where springs 
rise, and redundant water has not been carriJd off; and may be improved by a course ot 
ditching, draining, and ploughing. Where large inland marshes vc almost constantlj 
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covered with water, or the soil is extremely wet, they may be drained, as large districts in 
the fens of Lincolnshire have been, and made highly \aluable. The object, in that case, 
is, by embankments, draining, and otlier means of imi‘roveincnt, to convert those marshes 
into pasture or meadow, or even arable lands ; and wliere such imi)rovcments cannot be 
accomplished, the most useful woody atjuatics, as willows, osiers, &c., may be grown with 
advantage. 

4559. liomwnj marsh is one of the most extensive and fertile fresh-water marshes in 
Britain. It contains nearly 24,000 acres; besides which Wallaiid marsh and Uingc 
marsh, which are compiiscd within the walls, contain, the former 12, OCX), and the latter 
8,000 acres. Boys informs us that “ the internal regulations of these marshes are com¬ 
mitted to the superintendence of expemlitois. These are appointed by the Commissioners 
of Sewers, and are to t.'ike care th.it the repaiis of the walls aic maintained in due onler, 
and that the costs attending the same be levied on each tenant according to the number 
of acres occupied by him ; for which put pose they are to cause assessments to be made 
out, with the names of the occupiers, and the rateable proportions to be boine by tlicm 
respectively; and these rates, which must be confirmed by the commissioners, arc teimed 
scots; ami that when any occupier refuses to pay his scot, the expeiK,,^ >is can obtain a 
warrant from the commissioners, empoweting them to distiaiu for the same, as for any 
otlier tax.” These marshes are both appropriated to the purposes of breeding and 
feeding. 

4560. Salt wafer marshes arc subject to be oveiflowed at every spring tide, and .it othei 
times, when, ftom tlie violence of the wind or tlie impetuosity of the tide, the water flows 
beyond its usinil limits. Their goodness is in a gio.it measure .vnalogous to the feitihty 

«of the adjoining marslics; and tin ir extent dilleis .according to the situ.ilinn. Embank¬ 
ments, as it is remarked in The Code of Ai^ncultxnc, are perh.ips the only means by whitli 
they can bo cfl'ectu.illy improved, cspeii.illy when they arc deficient in pisture. How¬ 
ever, where pasture abounds, they aic in some cases more valuable th.iu arable lauds, the 
p.asturc operating as a medicine upon ilise.astd c.utle. 

4561. Marshes on the Thanus. In The A^iiciiltiiral Suriuy of Kent it is .asserted, that 
great profit is made by the renters of marshes boidering on tlie Tiiames, in the neigh¬ 
bourhood of London, from the gia/ing of horses, the pastiiic being descivedly accounted 
salubrious to that useful animal. Such horses as have»hccn worn down by hard travel, 
or long afliicted with the farcy, lameness, Ac., have frequently been restored to their 
pristine health and vigour, by a few montJis’ tun in the maishcs, especially on the salt¬ 
ings ; but as every jiiete of marsh land in some nie.isure participates of tins saline dis¬ 
position, so do they all of them possess, in a comparative degree, the viitucs .above 
mentioned, and for this reason the T.ondoners aie happy to procure a run for Iheir 
horses, at 4t. Ur 5s. per week. Another method practised by the gra/iers in the vicinity 
of London is, to pinehase sheep or bullocks in Smithficld at a Iianging maiket, wliicli, 
being turned into tlic marshes, the lapse of a few weeks arc not only much improved 
in flesh, but go off at a time when the markets, being less crowiled, have eonsidcrahly 
advanced in price; and thus a twofold gain is made fiom this traffic. Many of the 
wealthy butchers of the metropolis arc possessed of a tract of this marsh land, and, 
having from their consUnt attendance at Smithfield, a perfect knowledge of the rise and 
fall in the mas’kots, they arc consequently enabled to judge with certainty when will be 
the proper time to buy in their stock, and at what period to dispose of them. 

4562. In various districts of the island situated on the borders of the sea, or ne.ir the 
mouths of large rivers, there arc many very extensive tracts of tlus description of land, 
which by proper diaiiiagcaud enclosure maybe rendered highly valuable and productive. 
This is particularly the case in Somersetshire and T.hieolnshire. In the former of these 
counties, vast improvements have, accoiding to Billingsley, as stated in his able Sunn/, 
been effected liy the cutting of ditches, fur the miipose of ilividing the property, and the 
deepening of the general outlets to disibarge ilie snpeifliious water. Many thoiis.ind 
acres which were formerly overflowed for months together, and consequently of Jittle or 
no value, are now become fine gracing and dairy lands. 

Sect. VII. Douiis and other Shore lands- 

456.1. Downs are those undulating smooth surfaces covered with close and fine lini 
met with in some districts on the '■ca-shoic; the soil is sometimes sandy, and .it olhci 
times clay or loam. In inland situations there aie also down lands, as in Wiltshire, 
Lincolnshire, and Yorkshire; in tliel.ittei two counties they arc called wolds. 

4.564. Sandif downs on the sea-shore aie often mote valuable in tlieir natural state 
than after cultivation. In a state of nature they frequently afford good pasture for sheep 
and rabbits, and at other times produce grasses tliat in.iy bo used as food for cattle, or as 
Jitter. But the great object should be to raise plants which contribute to fix these soils, 
and to prevent tliem from being drifted by the winds, which often occasion incalculable 
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mischief. The most suitable plants for the purpose are, the ^'lymus aronarius, Jiincus 
arenitrius, ^rundo /^onax, Ononis spinusa, Galium verum, TiissiUgo jPetasites, and a 
variety of other creeping-rooted ]4aiits and grasses. Of woody [dants, the elder is 
one of the best for resisting the sea breeze, and retjuires only to be inserted in the 
sand in large truncheons. Where tlic sands on sea-shores arc mixed with shells, 
and not very liable to drift, if they can be she!! red by fences or an embankment, 
and sown with white clover, it will be found botli an economical and prohtable 
improvement. 

4565, The dr\ft.sanS3 of the mUer Hebrides "lave in some places been consolidated and covered with verd¬ 
ure by “ square pieces of turf, cut from solid sward, and laid upon 
the dnilinf; surface, in steep places nearer to each other, and in less 
inclined places at a greater distance: on very rapid declivities the turts 
arc placed in contiguity These turfs, although separated by intervals 
of a foot nr so of sand, arc nut liable to lie liuricd, except in very ex. 
posed places.” {(luttr Jour Agr. vol. 1. p 715) N. Marleod, Esq of 
Harris, has reclaimed and brought into useful permanent pasture 
above 120 acres of useless drifting sand, by planting it with .^rOndo 
aren&ria (Jig 710 ) in IHl'l The operation is pcrfoimed in •September, 
liy rutting the plants “ about two inches below the surface with a 
small thiii.edgcd Bp<u1e, with a short handle, which a man can use in 
his right hand, at tlie same time taking iiolil of the grass witli his left; 
other persons carrying it to the lilowing-sand to be planted in a hole, or 
rather a cut, made in the sand, .about eight or nine inches deep, (and 
deeper where the sand is very open and much exjiOHed,) hy a large 
narrow.poiiiled sp.idc A h.iiidfiil of /Irdndo areiiilria, or bent gras.s, 
w'as put into e.acli of these cuts, winch were about twelve inches dis. 
tant, more or less, according to the exposure of the situation When 
properly fixed in the blowing-sand, the roots begin to glow and spread 
under the surface, in the course of a month after planting This grass 
IS relished liy c.attle in summer, lint it is of greater value, by preserv. 
ing it on the gionnd for wintering cattle: it would be injudicious to cut 
it, beiaiise it will stand the winter belter than any other grass, and is 
seldom covercil w ith snow, Neither wind, ram, nor frost will destroy it; 
but the old gr,iss nat iirally deeays towards the latter end of spring and 
the begiiiiiingofsuiiimcr.asthenewcropgrows White and red clover 
will grow spontaneously among this grass in the course of a few years, 
provided it is well secured. (Tnins. Htghl Sue vol. vi. p 2d5.) 

4.56'6’. Poor senidj sniis in inland districts arc not iinfre- 
queiilly stocked with rabbits. When the |irodiiclioiis of ara¬ 
ble lands are hijrli, it is found worfJi while to break up these 
warrens and cultivate com and turnips; but it fie(|uently happens that, taking the retpii- 
site outlay of capitid, and the expenses and risk into consideration, tJiey do not pay so 
well as when stocked with rabbits. Such lands are generally w'cll atlaptcd for plant- 
711 ingj but in this, as in evciy other case 

wJiere there is a choice, circiimbtances must 
direcT what line of impiovemtnt is to be 
adopted. 

4367- Shores and sea beaches of grairl and 
shingle, without either soil or vegetation, are 
perhaps the most imimprovcablc spots of uny; 
but something m.ay be done with them by 
liurying the roots of the arenarioiis grasses 
along with a little clay or loamy earth. Of 
these, the best is the j^rimdo arenkria and 
£'Jynuis aren^lrius 711. a), already 

mentioned; and E> geiiiculatus (6) and 
sibiricus (c) would probably succceil equally 
well. The hast grows on the sandy wastes 
of Siberia, and the preceding is found on 
the sliores of Britain, 


Chap. V, 

Tmproivment e)f I,awls already in a State of Cvltiav. 

4568. -if profitable application of mamj of the practices recommended in the chapters of 
this and the foregoing Book may bo iiiiule to many estates which have been long under 
ciiUivation. It is cergtin, indeed, that the majority of those who study our work will 
have that object rilore in view than the laying out or improvement of estates ab origine. 
Few are the estates in Britain in which the farm lands do not admit of increased value. 
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by rectifying the shape of fields, adjusting their size, improving the fences, draining the 
soil, or adding to the shelter ; and few are the farmeries that may not be rendered more 
commodious. Of this, we shall give a few examples, after we have stated the general 
principles and modes of proceeding. 

Sect. I. General Principles and Modes of Procedure, in improving Estates already more 

or less improved. 

4509. The groundwork of improvement, on which a practice man may tread with safety 
and full effect, is an accurate delineation of the existing state, together with a faithful 
estimate of the present value, of the lands, and other particulars of an estate to be im¬ 
proved. A general map of the approjiriatcd lands, readily exhibiting the several fanns 
and fields as they lie, and showing the existing watercourses, embankments, fences, and 
buildings; the woodlands, standing waters, morasses, and moory grounds; the known 
mines and tiuarries; together with the commonable lards (if any) belonging to the estate, 
forms a comprehensive and useful subject of study to the practical improver. It is to 
him, what the m.ip of a country is to a traveller, or a sea-chart to a navigator. If an 
estate is large, a faithful delineation of it will enable him in a few ho^rs to set out with 
advantages, respecting the connections and dependencies of the whole and its several parts, 
which, were he deprived of such scientific assistance, as many days, weeks, or months 
could not furnish. If on the same plan appear the rental value of each field or parcel 
of land, and the annual produce of each mine, quarry, woodland, and productive water, 
ill its present state, tlie preparatory information which science is capable of supplying 
may be considered as complete ; and it remains with the artist to study with persevering 
attention the subject itself, in order to discover the species of improvements of which it 
is susceptible, and the suitable means of carrying them into effect. 

4570. The species of imjnovements incident to landed property are numerous. They 
may, however, be classed under the following heads; — the improvement of tlie outline, 
and general consolidation of an estate by purchase, sale, or exchange; the improvement 
of the roads; of the mines and minerals; of tlie towns, villages, mills, and manufacto¬ 
ries ; of the waters; of the woods and plantations; and of the farmeries and farmlands. 
This last subject is the most common, and to it we shall devote the succeeding section. 
To discuss the other species of improvement, as applied to old estates, would necessarily 
include so much of what has already passed in review^ in the foregoing Book, as to be 
wearisome to the reader. 

Sect. II. Improvement cf Farmeries and Farm Lands. 

4571. Famn lands are of more or less value according to the means of occupying them. 
Arabic lands in particular require buildings and other conveniences proportioned to the 
size of a farm. We frequently sec tenants curbed in their 0 ])erations, and incurring a 
waste of produce, through tlie want of sufficient liomcstalN. On the other hand, we 
sometimes observe a prodigality of expenditure on farm buildings; tliiis not only sinking 
money unnecessarily, but incurring unnecessary expenses in subsequent repairs, by ex¬ 
tending homesteads beyond the sizes of farms. In some cases, therefore, it will be 
found necessary to curtail the extent of farm buildings, as large barns; in others to 
enlarge the yards, and in many to add and rc-arrangc the whole. The subject there¬ 
fore may be considered in regard to design and execution; but as wc have already 
treated fully on laying out new farmeries, we shall here offer only a few general remarks 
as to alterations. 

4572. In improving the fdan of a farmery, the given intention is first to be maturely 
considered, and the several requisites to be carefully ascertained. The given site is next 
to be delineated, so as to show the existing buildings, yards, roadways, and entrances ; 
and then, by maturely studying the ]>1aii alicriiately with the site itself, the improver is 
to endeavour to trace out the most suitable alterations; all the while keeping in view the 
perfection of arrangement, the situation and value of the existing buildings, and Uie ex¬ 
penses of alteration; reconsidering the subject repeatedly, until the judgmait be fully 
satisfied. It is much easier to plan and erect a new larrastci.d, than to improve ^e which is 
already erected. The former requires science and ingenuity only; the latter good sense 
and judgment also. 

4573. In executing improvements on old farmeries, some difficulty occurs as to the in¬ 
corporation of new and old materials. If the situation and plan are likely to be of per¬ 
manent approval, the new erections may be made in the most substantial manner; 
keying it in view that the old, which arc repaired at the time, may afterwards be wholly 
renewed. But if the repairs and improvements are not to ci^nd furdier than the 
duration of a lease, or till, by the expiration of various leases, some general plan of 
improvement can be determined on, then old materials may be used, or less permanent 
structures may be erected. 
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4574. At an txample of adtling part qf a newly-enciosed common-field to a stnaU ancient^ enOoted greut- 
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farm Cw- 712.), we 
the following case: 

4575. The farmery («) 
an.f ancient enclosedfieUt 
(ft), are separated from 
the common field bjr a 
road, and bounded on the 
other side by a lake. The 
soil 13 a soft black cartl 
on - a gravelly subsoil, 
the surface a gentle slniw 
towards the lake. The 
farm-house is supposed to 
be already placed in this 
ancient part j and the ob. 
iect in view is to unite a 
large portion of the com¬ 
mon held, when enclosed, 
to each ancient form, to 
as to get a fair rent for the 
lands at the least expense. 
I'he soil of this common 
field IS a light poor san^ 
with nearly a flat surface. 
'The circumstances of the 
country are favourable to 
large farms, the climate 
is dry, and the situation 
such as to require shelter. 
The number of acres to 
be enclosed and added to 
this farm is 1200. llicse 
will be most advantage¬ 
ously cultivated in six 
shifts of, 1, turnips (c) j 
2, barley (d); 3, artificial 
grasses (c); 4 and 5, the 
same {/, g ); 0, wheat or 
oats (ft). Kach shift is 
proiiosed to be separated 
by a plantation for shelter, 
and no inferior divisions 
are made. In two of 
the plantations are field- 
barns, sheds, &c. where 
the corn grown on one- 
half of the arable lands is 
threshed by a moveable 
threshing-machine, and 
the straw consumed by 
cattle. 'There are cottages 
at each laf these barns for 

labourers to attend to the stock, tee. The ridges in each of the breaks or shifts are supposed to extend 
their whole length ; or they may be ploughed as if the whole break were only one ridge, by which means 
not a moment is lost in turning at the ends, Ac. Hereford or Devon oxen arc supposed the lieasts of 
labour on this farm. 



4576. In place of the above rotation, wheat may he added after the second year of arti- 
flcial grasses, and one shift kept entirely under s.aintfoiii. This saintfoin division must 
of course be changed every sixth or seventh year. However, if a proper mixture of 
artificial grasses is sown, such as red, white, and yellow clover, rib-grass, burnct, saint¬ 
foin, timothy, cocksfoot, rye-grass, and soft-grass, the produce will be superior to that 
from either saintfoin or lueem alone, on a soil such as this, or even perhaps on any soil. 
Every agriculturist of observation must be aware that the efforts of annual and biennial 
plants are powerful for a few years at first, and that they uniformly produce a greater 
bulk than perennials : the latter seem to compensate for this temporary bulk by a steady 
durable produce. 

4577. The old patiure near the house is supposed to be irrigated from the upper part 
of the lake, by a cut passing near the house. These pastures are particularly advan¬ 
tageous for early lambs, milch cows, &c. and for stock in general in seasons of great 
drought. 

4578. Correcting the outlines of fields is one of the most obvious sources of ameliora¬ 
tion on many, perhaps on mdst, estates. The advantages of proper sized and shaped 
enclosures have been fully pointed out, when treating of laying out farm lands, and in 
altering existing fences the same principles must be steadily kept in view; for though, 
unless by a total eradication of all the existing fences, every requisite may not be attain¬ 
able, yet such a number may be gained as amply to compensate for the expense. In 
altering the shape and size of fields, besides the advantages resulting from the improve¬ 
ment in form, it will generally be found that a number of culturable acres may be added 
to the farm in propoitioo to the crookedness and width of the fences. Better drainage 
and roads will also be obtained, and where Ornament is an object, a park-like appearance 
may be produced by leaving a single trees as part of what may have stood in the eradi¬ 
cated hedge-rows. 
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4579, As an example qf imprmiit^ Ihe shape and size qf fields, wo shall refer to a form of 350 acres, 
rituated in Middlesex, (fig. 713.) In tins case, the Aelda were larger than usual, but the fences were in 



many parts from ten to fifteen yards in width, more resembling strips of copse wood than fences, as tlicy 
contained hascl, dogwood, tiKirk and white thorns, wild roses, brainbles, and a variety of n.itive shrubs. 
■J'he tines of these fences ssere so ill r.aleHl.itetl for carrying off 1hosurfare-w.iter, that in one lialf of the 
lielils there were open gutters for the discharge of the w-iter collcrted in the hoilge-row ditehes. 

4580. Ill the centre of one field (lij], for ex.iiiipic, above an acre was rendered waste by the water from 
other fields (19, 20, and 21), whieh water, it is curious to remark, miglit, if led over the same acre agree¬ 
ably to the principles of irrigation, hare produced aiiiiuidly at least two loads and n half of good hay, in 
place of annually rendering the produce of this acre iiiimarkctahle. Tile water of some fields (as 111, 18, 
and part of 19,) ran in a diagonal direction through another (15), two acres of which might have been irri¬ 
gated by it to advantage. 

4581 In the farm, when altered (,/!g 714), the fields arc more uniform in shafie and size ; their sides 
are par.allcl, and better adapted for ploughing the lands in stmight ridges. All the surfi^-W'ater is 



catrlcd'otTby the open fence drains. Access is had to every field by the shortest possible road from the 
faftner^. Only two-thirds of the number of gates formerly mjiiired are requisite. Fifty acres are ren- 
dtiKd ukcftil which were formerly lost, or pernicious, by occupying space for which rent was paid, and by 
hUtteuring insects and noxious weeds j and as much rich vegetable earth is obtained from the old hedge 
tNUiksas, spread abroad in every direction, may be said to manure at least ten acres. The whole is more 
open and healtliftil; and, from the number of single trees thrown into the fields, more elegant, and bcar- 
fng a greater resemblance to a park. A iiart near the house (1.2,3) is in permanent pasture, and the rest 
14, a, d, &e..) under a course of fallow, wheat, clover, beans, and wheat. 




















Bwm tlh .SHELTERINia FARM LANDS. T4$ 

468fiS. Ai an example qfaUermg the fields and ameomatina a farm, we fulnnit case of a mofdow- 
Akrm, with the arable laixU in a commoo field state, ifig, 715.) By an act of eacl<iauro» these icatterwl 
arable lands (a) were exchanged for others adjoining the meadow grounds {fig. 716* 5), and the whole ren¬ 



dered more compact and commodious. Tliis farm, being intersected by a public lane, afibrds an example 
in which no private roads are wanted. The size and shape of the fields were impirovedi and the broad 
fences reduced as in the preceding case, and attended with the same advantages in an a^icultural point 
of view. 


45S3. Bid th^^k in aUtrine broad fenet* there are obvious and 
lndUputnbl|||pdvantA(^tol]iebiriner»y.<l, <ih JuNfly ot)m*ivec1 by 
loK h, pain Iff not evt>ry llilnp. The fences on the Marauess 
of Htalford'B he says, ** were JIable to the same ooje#* 

tion which in ap|illcable to a ffreat nrojportlon rJie rnuntits of 
JSnpInnd. They arc not couiposea of qaick, at least but . .. 
scanty decree ; they fbr the mmt part ron’jist of bushes, growing 
fium the Mump of every sort cn fon»t*trec, biteriniied t ith 
haa^, birch, hornbeam, luaple, alder, willow, &c. They arc 
planted ou liiali and dry mounds, and thus are subject to con¬ 
stant decay. They occupy too much ground, provided agricul¬ 


ture alone wiu-e the occupaUon of life. But aa they give great 
pnitection, when they dirive, to the game, they become an im« 
rtant object of preservation, inasmuch as every tiling must 
of consequence which contributes to the tpcttt. and has fhe 
effect of retaining the gentry of Kngland much u|»on their 
..tales. For thm reman, it may accasiouBlly lie prcqier to con¬ 
sider of Ihe best way to preserve these * ' • • • 

expense, in place of substituting more i .. ... _... _ 

stead : nor should one object exclusively he attended to in the 
i^icuUuntl Inmrovementa of so great and so weMthy a country.** 
(such are Mr. hoch's Ideas <» game and hedgm. 


4584. When form-lands are exposed to high winds, insterspersing them with strips or 
masses of plantation is attended with obviously important advantages. Not only dre 
such lands rendered more congenial to the growth of grass, and corn, and the heall^ of 
pasturing animals, but the local climate is improved. The fact, that the climate may be 
thus improved, has, in very many instances, been sufficiently established. It is, indeed, 
astonishing how much better cattle thrive in fields even but moderately slreltered than 
they do in an open exposed country. In the breeding of cattle, a sheltered farm, or a 
sheltered corner in a farm, is a thing much prized; and, in instances where fiel^ are 
taken by the season for the purpose of fattening, those most sheltered never fail to bring* 
the highest rents, provided the soil is equal to that of the neighbouring fields which are 
not sheltered by trees. If we enquire ihto the cause, wc shall find, that it does not alto¬ 
gether depend on an early rise of grass, on account of the shelter afforded to the lands 
% the plantations; but likewise that cattle, which have it iif j^dr power, in cold 
seasons, to indulge in the kindly shelter afforded them by the trees, feed better; because 
thdr bodies are not pierced by the keen winds of spring and autumn, neiUier is the 
tender grass destroyed by th» frosty blasts of March and April. {Plant. Xal. p. 121.) 


4585. TV operatkm qf skreen plantations, in exposed situations, Marshal observes, Is not merely that 
of riving shelter to the animals lodging immediately beneath them: but likewise that of brepdiig the 
unifonn current of the wind,—shattering the cutting blasts, and throwing them Into eddies; thus 
meliorating the air to some distance IVom them. Living trees communicate a degree of actual wamUi 
to the air which envelopes them. Where there is life thgte is warmth, not only in animal but In ' 
vegetable nature. .The severest fVost rarely afibcti the sap of trees. Hence it apoMrs, that trees and 
•hrubs pn^Mirly disposed, in a bleak situation, tend to Improve the lands so situatM, in a threefold way 
for the purposes of agriculture; namely, by gud|<g shelter to stock; by breaking the currents of wipds 
and by communioating a degree of warmth orwiftness to the rir, in calmer weather. 

49Ba TV proper disposal of skreen plantsUions for this purpose Is in lines across the most offhnslve 
winds, and In sUoations bMt criculated to break thrir force. Placed across valleys, dips, or more open 
plains. In Meak exposures, they may be of ringttlar use; alsoon the ridK^**veuaa on the points ahd 
bangs,of hills.’ ' 
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4587. The width threen ^antationt ought geBcralljr to be regulated by the value of the ta^ for 
agTieultural uaea, and the advantage* of the iituatlon for the rale and delivery of tUnber. In oiduiary 
caae^ftom two to four itatute polea may be coniidered a* an eligible width. . , , 

46% The form of plantalioru for theiter, however, will not It every case be that of a stripe or belt of 
unifotin width. In nlUy, rocky, and other situations, didbrent form* will suggest themselva, according 
to the situation and the object* in view. In rocky abrupt site* (Jig. 717.) the ^ntation will consist of a 







number of masses (a, b, c), of forms determined by the rocks and precipices, aniotig which some of the 
most valuaMe pasture may be left as glades (d, e), for use, ciibct, and for the sake of game. Strips and 
hedges for shuteiing, or separating arable lands, should lie formed as much as possible in straight and 
parallel lines, in order not to increase the ex|>eiisc of tillage by short and irreguKar turnings. Straight 
parallel strips, on irregular surfaces, have a more varied appearance at a distance, than strips ever so 
much varied on a flat surface; for, in the former case, the outline against the sky is varied as much as 
that on the earth. In extensive hilly pastures, in which it is often desirable to produce shelter, and at 
the same time to plant only the most rocky and unproiUictivc S|>ots, the forms may be of the most irre. 
guUr description; and by planting chiefly on the eminences and sloiies {fig 718.), shelter will be most 
iTjg effectually produced, the pasture improved, the least valu. 

I, ., 11 , .iiiiH'i .r 'v* js'jk rendered productive in copse or timber, and the 

Sreatest richness and pictiiresciue beauty conferred on the 
landscape. There arc some fine examples of this in the 
*'5r» ■sS* districts of Fifeshire: there, on many estates where 

•' nothing was sought lor but profit and shelter, the greatest 

beauty has been produced; and the picturesque tourist now 
liAcVlAAr.'„ passes through glades and valleys, pastured by welUfed cattle 
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passes through glades and valleys, pastured by welUfcd cattle 
and sheep, enlivened by m*ks, thickets, hanging^woods, and 
%tX ^occasunisil rills and Ukes. Fifty years ago scarcely a tree 

" was to be seen, and only the most Inferior descriptions of 
sriWa.- livestock. 

■ ■” 4589. ne rpcciM of woody plants best adapted for shelter, 

&> arc the rapid.growing and evergreen trees, as the Scotch 

pine; and such as are at the same time clothed with branches 
from the ground upwards, ns the spruce fir, are the best of 
•" »Jl trees for shelter, unless the situation is very elevated, 

*' Among the deciduous trees, the fast-growing brgpchy sorts 
arc most,desirable, as the larch, bircli, poplar, willow; in 
elevatctl situations, the birch, mountain-osh, and Scotch 
i' pine; exposed to the sea breeze, the elder and sycamore. 

** 'f'rr maintain a branchy leafy screen from the ground up. 

'* wards, intermix tree and shrubs which stole; or such as 

B HW IillllllllBBBfey *V'.% *V glow under the shade and drip of others, as the holly, hazel, 

dog-wood, box, yew, &c. To produce shelter, and yet admit 
■MMfflyiOHfflv of fl’O growth of grass below the trees, prune any sort to 

i single stems, and use chiefly deciduous sorts. 

bleak and barren sUuatutna, Marshal observes, 
larch will generally be found the most profitable, as 
timber: but, being deciduous, it does not in winter, when 
’f* services are most wanted, aflhrd as much shelter a* the 
^ , t " common nine: A skreen, to shelter live stock, should be 
^ close at tne bottom, otherwise it is injurious rather than 

beneficial; not only the blast acquiring additional current, but snow Ixilng liable to be blown through, 
and to be lodged in drifts on the leeward side, to the annoyance and d.anger oi shew Uist have reraired 
to it for ^eltet. A larch plantation margined with spruce firs, and these headed at twelve or fifteen 
feet high, would afford the required shelter tor a length of years, 'fhe lira, or pines, thus treated, would 
* be indued to throw out lateral boughs, and feather to the ground: while the larches, in their mote 
advanced state of growth, would, by permitting the winter’s winds to pass through the upper parts of the 
skreen, break the current and mellow the blast. 

4S91. In more genial situations, the beech, by retaining it* leave* in winter, especially while it is young, 
forms a valuable skreen. If the outer margins were k pt in a state of coppice wood, and cut alternately, 
and the middle ranks suflSered to rise as timber trees, the triple purpose of skreen plantations might be 
attained in an eminent degree, and almost in perpetuity. 

UOi. Ih deepsofled tieue mttricts, which not unfr^uently want shelter, skreens of oak might be 
managed in a similar way. Hollies, or other hardy cvi^reens, planted as underwood, in groves of 
cither of the above dcscrij^ions, would, if suitable situations were assigned them, assist much in this 
Intention. 

4S93. fi tall impervious fence is, for the purpose of shelter to pasturing stock, nearly equal to a depth of 
ooptitop wood, and infinUmy preferable to an open grove of Umber trees: beude its additionai use as a 
fence. ’ There appmrs one species of fence which is peculiarly adapted to this purpose. This is the 
coppice mound h^e of Devonshire and South Wales; namely, a high wide bank or mound qf earth, 
TiCnted wRh cilice woods. This becomes, immediately on its ermion, a shelter and a guard to 
pasture grounds 

4A9S. th* mellHd qrybnOiw Asot qf IMi kind is to caivy up ficient feiKc is thus immcdlstely Canned sgtlnitadliuty stoek. 
» itvMijtm of ovth» DeCTr«en twoiodlMlng«i ** bAtterinKs** or But if thpbftnkbe low«rp or ifnunltr^ptAnts arput Iny 
.. Iinlin fORuntbat Imrardf to the roqtilrad hel^t; and to plant gua^ run aioM the outer brink ott either ridh* aiid leaning 
on tep the tooU and lourcv atenu of eepplce ptanta* ga- outward over the &ce of the tnoundq la e e ^uh e d (cnedally 

riieied la woods or on waste grdmnds i or nun^ plants adapted against sheep) uadi the plants get up* If a he(^ of this kind 

to tbs^rearitualkn. IftlienioandberarrledtoaftiU hebtht, bemlsed uapJae/odiie ibior (espfciall; on the lower sldeof a 
•a flee or riz fsKi and about that width at the topi and this be slam)* the outer side only requires to be faced with sodij tha 

^laMaa whli siaraig nhuiis. wirii ftemi cut sir aoMt two ftoi hedga ptants being set In a naigh aheirbig bMfk> on the-iimer 

g to fi the loMi (In tM utual pnedee of BMoaihlre)# a suf* ddas 


ui« vuima lustv wrssjj aniiunv W tms awn«4 wjuc vuv 

plsnts being set In a nugh ibslviag iMnik, «n Ihnnciar 
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4S9A. TU tfMft iMMbi pMper for moiind fencm, nd tht oak an th» « pUntg of hcditc mdUiidl. .Th« 

daMBdowUieljmtheMatadilaaUon. jOamoaniiiDf bad vUlowtrib*luvt»qiM—., —1 ihUDf ln aUii- 

■oru, ta abteok altuotkm. the Atrae alouo anordo wuoli akaltar^ atlooa ahera thn wm|U)uHali; tta^grow Arael^lVam«uttih|ni 
and a aand fcnce. Tlw aUea Miik kept ptunea, to at tp thow or Imnclwoni aef in dbe s^nd; trnaTeao, tolecnn the nawth 
a eloae Ann laoe riiuiK abore the top « dio hank,*! U a Kcun of erdlnaiT eoputca wood*) noted pUnto an requbedT The 
batricr, enn vakut tli* wilder fareedt at Weldi dieep. The nok-wUlaw (SUtx ohptaa) trOl gnw tat hldh ud diy tH». 
boaoh toeoaunmj plantedlnhldh eapoeed sUuBtloiu; andin 
I'lace* more genial to the grawtfi of wood, the haxel, the adi, 

4596 . On tkm-toiUd stoiu/ turfaees, tall mounda are diffitulr t'> raise; and there stone watls are not onltr 
built at a imall expense, but are convenient receptacles for the stone* with which the soil Is encumbered 
But a stone wail, unless it be carried up to an Inordinate heieht, at a great expense, is useless as a skreen; 
and may be said to be dangerous as such, in a bleak exposed situation, for as soon as the drifting snow has 
reached the top of the wall, on the windward side, it noun over it, and inevitably buries the shecii which 
may be seeking for shelter on the leeward side. Hence, in a situation where shelter is required, it is 
necessaiY th^t a stone fence should be booked with a skreen plantation, 

459?. lb jmnt trees for shade may in some cases be requisite for agricultural purposes Where tbia is 
the case, close plantations are seldom desirable, a tree circulation of air being necessary to coolness ; 
therefore trees with lofty stems, and large heads pruned to single stems, are preferable: the oak, elm, 
chestnut, and beech, for thick shade; the plane, acacia, and poplar, for shade of a lighter degree: 

4598. An example <tf sheltering a hill farm by plantation, and at the same time improving the shape and 
fixe of fields, shall next be given. No farming subject aflorda lietter mportunities of introducing hedge, 
rows, and strips of planting, than hiil.farms. The one under consideration (/e. 719.) is a small estate 
Airaied by its owner: it consists of nearly 370 acres; and is situated in an elevated, puUiresque part of a 
central English county. The soil is p.irtly a flinty loam or chalk, and partly a strong neh soil, Incum. 
bent on clay, llic fields are very irregular, bounded by strips of timber and copse. By the alterations 
and additions proposed {Jig. 7i!0.), all the most hilly and distant spots will lie kept in permanent pasture; 
and the exposed and abrupt places, angles, tic. planted chiefly with oaks for copse, and beech for timber 
and shelter. 



iSgft On hta farms fw Scotland, where shelter cannot be given to gnus and stock by plantations eni 
circular inclosures have been adopted for that purpose. The diameter of these circles is fyoM n) tiM 
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height of the wall alx or eight feet, and a conical roof it placed on them, and caverad with turf; 
w^tBanv inciosurea of thia kind are formed without rooft. They are called in Selkixluhire Stella, and 
were br^ht into notice. In 18SS, by Captain, now Lord Napier, in bis Treatise on Store Fanning, a work 
to which we shall hare recourse in a subsequent section. >• 


Chap. VI. 

Execution of ImprovemerUst 

4600. The mode in which improvements are executed is a point of very considerable im¬ 
portance, and may materially affect their success as well as their expense. We shall first 
consider the different modes of execution, and next offer some general cautions to be kept 
in view in undertaking extensive works. 


Sect. I. Different Modes of procuring the Execution of Improvements on EUates^ 

4601. The necessary preliminary to the execution of an imiiroverneiU, is a calculation of 
the advantages to arise from it, and an estimate of the expense of -arrying it into effect. 
If the former, taken in their full extent, do nut exceed the latter, the proposed alteration 
cannot, in a private view, be considered as an improvement. The next point to be ascer¬ 
tained is the practicability, under the given circumstances of a case, of executing the plan 
under consideration. There are three things essential to the due execution of an im¬ 
provement. Ist, an undertaker, or a person of skill, leisure, and activity, to direct the 
undertaking; 2d, men and animals with which to prosecute the work; 3d, money, or 
other means of answering the required expenditure. A deficiency in any one of these 
may, by frustrating a well-planned work after its commencement, be the cause nut only 
of its failure, but of time, money, and credit being lost. — (mprovements may be exe- 
.cuted by tlie proprietor, either directly; gradually, by economical arrangements.; or 
remotely, to a certain extent, by moral and intellectual means. 

4602. To execute improvements directly, all that is necessary is to employ a steward 
or manager of adequate abilities and integrity, and supply him with tlie requisite 
plans, men, and money. This will generally be found the best mode of forming new 
roads, new plantations, opening new quarries or mineral pits, altering the course of 
waters, and all such creations or alterations as are not included in the improvement 
of farm lands. 

4603. To procure the gradual execution (f improvements on farm lands, various arrange¬ 
ments may be made with the tenants; for example, by granting long leases; letting them 
find the requisites of improvement, and take the advantages during their terms; by granting 
sliorter leases^ with a covenant of remuneration for the remainder of such improvements 
as they imve made, at the time of quitting; by granting leases, at a low rent, for the first 
years of the term, to give the tenants time and ability to improve at their own expense; 
by advancing money to tenants at will, or, which is the same, making allowances of rent 
for specified improvements, to be executed by them under the inspection and control of 
tlie manager, they paying interest for the money advanced or allowed; by employing 
workmen on tenanted farms; the tenants in like manner paying interest on the money 
expended. Tlie usual interest, till lately, was six per cent.; thus estimating the value 
of the improvement at sixteen years’ purchase. 

4604. The moral and intellect tud means of improiAn^arm lands conrists, as Marshal 
has observed, in enlightening the minds of tenants. Though this mode is but of slow 
operation, and respects improvements in modes of culture, rather than such as require 
great outlay; yet it deserves notice in tills place, as necessary to second the efforts of the 
landlord. 


4605. Farmers, as moral and htieUectual aeents, may tw divided into reading men, and illiterate beingi; 
the first class derive hints for improvement fcom hoc’s; hut the second can only, if at all, derive benefit 

' nom example. 

4606. IVith tespoct to improving farmers by OopAts,— agricultural newspapers, magazines, and county 
lurveyt, are prifiiwly what would be read with most eagerness; and aa such works abound in statements 
of what actually has taken plaae in different situations, by farmers like themselves, perhaps they aye the 
most likely to stimulate to exertion. Historical relations of the agriculture of other countries are also 
generally Interesting to agriculturists; and though no great professional benefit is to be derived from 
tnyiB, yet they Vvd to enlarge and liberalise the mind, and promote a taste for knowledge. Under tbesd 
'diTAunttaiiceSiltmay be worthy of consideration whether an wrioulturai library might not be establtihfid 
ifi tbeiCBwvrd’t office, on very extensive estates, for the use of tenants and all other pwaans belonging 40 
Uif esti)to..vbe chose to read from it, Itinerating libraries for the use both of farmers and their s,ervantss 
M, Indeed, of whoever chooses to use them, have for some time been established, and extensively used in 
East Lothian, and they are gradually being adotited in other counties both' in Scotland and Ihiglnt^ 
(jBhmd itag. voL ii. p. Sl&) 

4607. .The establishment of schools for the children of the lower class of tenants, and of cottagers of 
evei^mcription, is an obvious and important source of moral and Intellectual improvement; and con. 
sidg^g it as decided by experience and the most competent judges, that the eduoatlon of the lower 
clasMi will tend greatly to their amelioration and the benefit of society at iarg& we are of opinion that, 
whireVet they are not already established, they should be Introduced, 'Woiking schools, somewhat In 
thO^Mmian manner, both for boys and girls, would also be a material imioovement in tuch districts at 
afe.bdWnd in «taste for cleanliness, fireside comf(»ts, cookery, and dresA 
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4008.' iM ttimuH to hnprooemeta may be exhibited in various rray*; by- citing a flira to a 

tenant of mipmor energy, or fi-om a more improved district $ by exhibiting improved implements sfiid 
operations on one partioular thrm) by an itinerant ploughman of abilities, accompanied by a Smith and 
caipenter, and with some implements, td go round the estate and histruct each tenant on his own flimii 
and Anally, and perhaps preierabiy, by inducing every fanner to make a tour into some other dlstriot 
once a year. 

4609. In addition to these modes, appropriate as we consider for two diffbrent classes of tenants, Marshal 
suggests the following as calculate to insure a spirit of improvement among all farmers not of sufficient 
energy and intelligence. They arc to be adopted in various ways, by a proprietor, or by the manager of 
an estate, who has a knowledge of rurai altkirs, and who posu-sscs the good will and confidence of its 
tenantry. 

4610 By personal attention edone much is to be done. By reviewing an estate, once or twice a year: 
by convming with each tenant in looking rwer his farm; and by duly noticing the instances of g^ 
management which rise to the eye, and condemning those which are bad; vanity and fear, two powerihi 
stimulants of the human mind, will be roused, and an emulation be created among superior managers: 
while shame will scarcely fall to bring up the more deserving of the inferior ranka If, after repeatM 
exhortations, an Irreclaimable sloven be discharged as such, and his farm given to another, professed 
fur his suimrior qualiliratlons as a husbandman, an alarm will presentiy be spread over the estate, and 
none, but tliosc who deserve to be discharged, will tong remain in the field of bad management. 

4611. Been by conversation, well directed, something may be done. If, instead of, on the one hand, 
collecting tenants to the audit, as sheep to the shearing, and sending them away, os sheep that are shorn: 
or, on the other, providing for them a sumptuous entertainment, and committing tlicui to their fate in a 
state of Intoxication; a repast suitcil to their conditions and habits of life were set before them; and, 
after this, the conversation bent towards agriculture, by distributing presents to superior managers, and 
specifying the^ particulars of excellence for which the rewards or acknowledgments were severally be. 
stowed; a spirit of emulation could not fail to arise among the higher rl.-isses; while the minds of the 
lower order of tenants, and of the whole, would be stimulated and improved by tlie conversation. 

461SL By encouraging leading men in difihrent parts of a large estate, men who are looked up to by 
ordinary tenants: by bolding out these as patterns to the rest; by furnishing them with the means of 
improving their orems of stock; by supplying them with superior varieties of crops, and with Implc. 
ments of improved constructions ; and, in recluse and backward districts, much may m done by tempting 
good husbandmen, and expert workmen, from districts of a kindred nature, but under a better system of 
cultivation, to settle upon an estate, 

461fiL By an experimental farm, to try new breeds of stork, new crops, new implements, new operations, 
and new plans or management; such as ordinary tenants ought not to attempt, befbre they neve seen 
them tried. To this imtiortant end, let the demesne lands of a large estate, or a suffleient portion of 
them, be appropriated to a nursery of improvements, for the use of the estate; to be professedly held out 
as such, and Ixi constantly open to the tenants; more particularly to the exemplary practitioners, the 
leading men of the estate, just mentioned; who, alone, can introiiuce improvements among the lower 
classes of an ignorant and prejudiced tenantry; it is in vain for a proprietor to attempt it On the 
contrary, the attempt seldom fails to alarm, disgust, and prevent the growth of spontaneous improve, 
ments. 

4614. tinder the present plan of demesne farming, the tenants seerxpensive works going forward, which 
they know they cannot copy, and hear of extraordinary profits by particular articles, which they are cer. 
tain cannot be obtained by any regular course of business. They therefore conclude that the whole is 
mere decmition, to gain a pretext for raising the rents of their farms above their value. Whereas, if the 
demesne lands were held out, as trial groiinils, for their iiiimcdiatc benefit, and conducted, as such, in 
a manner intelligible to them, they would nut tkil to visit them. Instead of large proprietors attem^ing 
to rival the meanest of their tenants, in tarmiiig tor pecuniary profit, which, on a fair calculation, they 
rarely, if ever, obtain ; let their views in agriculture be jirofessedly and effbctually directed toward the 
pecuniary advantages of their tenants; for trom these alone can their own arise, in any degree that is 
entitled to the attentions of mei; of fortune. Instead of boasting of the price of a bullock, or the pt^uec 
of a field, let it be the pride of him who [xisscssos an extent of landed property, to speax of the nourish, 
ing condition of his estates at large, the number of suiicrior managers that he can count upon them, and 
the value of the improvements wliicli he has been the happy means of diffbsing among them. Leave it to 
professional men, to yeomanry and the higher class of tenants, to carry on the improvements, and incor. 
porate them with established practices; to prosecute pecuniary agriculture in a superior manner, and set 
examples to inferior tenantry. This is strictly their province; and their highest and best view in life. 
It has been through this order of men, chiefly or wliolly, that valuable improvements in agriculture have 
been bright into practice, and rendered of general use. 

4615. Tw possessor of an extent qf ten dory has higher objects in view, and a more elevated station to fill 
As a superior member of society. It may be said, he lias still higher views than those of aggrandising his 
own income. But how can a man of fortune till what mav well be termed his legitimate station in life, 
with higher advantage to his country, than by promoting the prosperity of his share of its tciritory: by 
rendering not one Arid, or one farm, but every farm upon it productive I This is, indeed, being feltniully 
at his post: and it is a good office in society, which is the more incumbent upon him, as no other man on 
earth can of right perform it, valuable as it is to the public. 

Sect. II. General Cautions on the Subject of executing Improvements. 

4616. No work can be prudetUly commenced until the plan be fully matured, not in 
idea only, but in diagrams, and in models, if the subject requires them; in order that 
every bearing and every binge may be sufficiently foreknown: the site of improvement 
being revert^ to, again and again, wiith the draught or the model in hand, until the judg¬ 
ment be satisfied and the mind be inspired with confidence. If a proprietor have not 
yet acquired sufficient judgment within himself, let him consult some one man, or one 
council of men, in whose knowledge and judgment he can confide; and thus fix a rally¬ 
ing point. Having brought his plan to a degree of maturity, in this private manner, he 
may then venture to publish it; and endeavour to improve it, by the advice of its friends, 
and the animadversions of its enemies. 

4617 . Jjf a proprietor wants judgment himself, and a friend to supply it, let him not 
attempt the more difiScult works of improvement. Yet how often we see, both in public 
and private life, men engaged in arduous undertakings, embarked on the wide oceaa.of 
business, without rudder or compass to guide tliem, depending on casual information, 
to help . ffiera on their way! They are consequently ever of opinion with the last petsmin 
they converse with. Such men’s deciuons and operations are always wrong: aud fn 
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An obvious reason. They consult those who are best able to inform them, first; and re¬ 
ceive their last impressions from those who are least capable to give them. Men who 
have neither judgment in themselves, nor any standard of practice to rally at, are liable 
to be led astray by the plausible schemes of theorists, the greater part of whom know 
nothing of the practical part of business, and who, by their calculations, both of expense 
in tlie outlay and of profit in the return, deceive both themselves and their friends or em- 
ployers; some also may have sinister designs in view; though we believe the errors of 
speculative men are in most coses owing to their being endowed with more imagination 
than judgment. 

4618. The erecution of tJte different imjirovements of which an estate has been found 
susceptible being determined on, it is always advisable to begin with one which is ob¬ 
vious ; which may be cll'ected with the greatest certainty; which will repay most amply 
the expenses of carrying it into effect; or wliich leads to other improvements, as em¬ 
bankment, drainage, &c. To attempt a doubtful project, while plans which are obvious 
and certain remain unexecuted; to try experiments before the list of known improve, 
ments has been ^one tluough ; is seldom to be recommended, though it might sometimes 
turn out to be i^ht. 

4619. All rural operatiom are more or less publict and as it were performed on a stage; 
and spectators fail not to criticise. If an experiment should prove abortive, or a pro¬ 
posed improvement turn out to be false, the ardour of tlic improver will be liable to be 
damped, his people to be discontented (as partaking in the discredit), and the expecting 
public around him to be disappointed. A few miscarriages, in the outset, might frustrate 
the best intentions and the most profitable schemes. Uut if, by prosecuting plain and 
certain improvements, a man once gain his own confidence, as well as that of the 
people about, liim, he may then venture to explore less beaten paths; and this ho will 
be able to do with greater caution, and more probability of success, by the experience 
already gained; this being a further motive for pursuing tlie line of conduct here, 
suggested. 

4620. All works (ff improvement should be executed with rigour. Many falter in the 
midst of well-planned works, cither, througli the want of foresight or of business-like 
exertion ; in consequence, the money alrc.ady expended lies dead, and the works are in¬ 
jured by the delay. Some works, as embankments and drainages, may be ruined by the 
slightest neglect or relaxation ; and, indeed, as Marshal observes, we see, in every deport¬ 
ment of the kingdom, these and other works deserted, and left to moulder into nuisances 
or disreputable eyesores. 

4621. In carrying on a work, execute every thing substantially, and in a workman-like 
manner. Too often a false economy loads to the subversion of this principle. , To save 
a few pounds i.i the first cost, materials of an inferior quality are laid in, or a quantity 
used insufficient to give the required substance and strength to the work. By either of 
these imprudences, its duration is abridged; and the eventual los.s, by repairs and re¬ 
newal, may be ten times greater tlian the sum injudiciously saved in the original erection. 
Nevertheless, to increase the evil of these ill-judged savings, inferior workmen are em¬ 
ployed ; or sufficient workmen at inferior prices, at which tliey cannot afford to make 
good work, nor can a superintendent urge them to make it under such circumstances. 
Cmiscquently the work is ill performed, its duration is still more abridged, and a further 
loss is incurred by injudicious saving. 

4622. There are cases in which temporary works otdy are required. A lease-tenant, for 
instance, wonts to make an improvement wltich will last as long as his lease, without 
caring about its further duration. In such a case, it may be well-judged frugality and 
admissible “ cleverness in business,” to work up cheap materials in a cheap way: but it 
seldom can be right in the proprietor of a hereditary estate, whose interest in it may be 
said to be perpetual, to proceed in the same manner. His best policy is to take favour, 
able opportunities of laying in good materials at moderate prices; to use them when 
duly seasoned; and to employ good workmen at such prices as cannot furnish an excuse 
for bad workmanship, aud will warrant him to enforce good. 

4628. Accomplish one work before another is commenced. A work may be considered 
89. accomplished when the chief difficulties arc surmounted,'and the chief cost expended; 

case, it cannot be prudent to embark in anotho-. By avoiding em- 
barraiments, tfie execution of improvements becomes a present pleasure, as weU as a 
source of future profit ;• no half-finished works are left as monuments of disgrace to an 
estate and its owner; no time nor interest of money is lost; every work is brought into 

t.and profit as it is finislied; and if, as it frequently will happen with the most 

J t calculators, the estimated sum has been exceeded, due rime may be taken to let 
d of impiovemcnt accumulate, so as to enable it to discharge the arrear, and to fUr- 
w wanted, the estimated sums requisite for the succeeding work. 
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4624. The management tm exlendoe landed etiate, like that of every other great jho- 
perty, is a bosincss both of talent and integrity. In ibimer times, when every proprietor 
may be said to have cultivated the whole of his agricultaral territory, it constituted Ms 
whole occupation, when not engaged in war; or required a host of managers, if he was 
a man of ^e first rank. On the continent, and especially in Russia and Hungary, 
where estates are of enormous extent, and wholly farmed by the proprietor, the largest 
estates, as we have seen (621.), are managed by a court of directors, and an executive 
deportment^ with a numerous body of superintendent officers, artists, and artisans. A 
better system is now adopted in this country, in consequence of the creation of profes* 
sionol farmers, who, taking large portions of territory from the owner for a certain num. 
ber of years at a fixed rent, and on certain stipulations for mutual security, occasion little 
more trouble to the proprietor, during tiiat period, than receiving payments. Hence it 
is that the management of estates in Britain, though important, is a more simple busi¬ 
ness than in any otlier country. 

4625. Where there are only tenanted holdings, the business of management is very 
simple; where there arc woodlands, it requires a person to look after that department; 
and where there arc waters, quarries, and mines, a greater number of subordinate 
officers are requisite. But what often occasions most expense, and at the same time is 
attended with the least profit, is the management of the abstract rights belonging to an 
estate; such as manorial rights, quit-rents, and other feudal or antiquated trifles or 
absurdities, which require courts to be holden, and lawyers and other officers to be called 
in to assist. The only British author who has cUgested the business of managing 
estates into a regular system is Marshal, and we shall follow him in considering this 
subject: —1st, as to the superintendents on the executive establishment of an estate; 
and, 2dly, as to tlie general business of management. 


Chap. I. 

Superintendents, or Executive Establishment of an Estate^ 

4626. Though every man who cannot manage his oum estate in all impAiant matters, 
deserves to lose it, yet, as extensive proprietors generally have their properties situated in 
different parts of the country, and have, besides, public duties to attend to, certain sub¬ 
ordinate managers become necessary. In The Code of Agriculture it is stated, that no 
individual having a large estate is equal to the task of managing it, unless he is in the 
prime of life, dedicates his whole time to the business, and gives up every other occupa¬ 
tion. It is there stated to have been found expedient, by the proprietor of an estate of 
great extent, to nominate two or three commissioners to assist him in its management. 
Under the superintendence of such commissioners, it is said, tiie affairs of a great pro¬ 
perty would be as well conducted as on the best managed small or moderate-sized 
estates; while the duties of the proprietor would principally be to carry the exercise of 
true b^evolcnce into effect, which would consist in softening severe decisions; or in 
granting those marks of approbation and reward which, when bestowed by the proprietor 
himself, are the most likely to produce beneficial consequences. (Code, ^c, App. 58.) 
Such may be the case on a few estates in the British isles not yet brought into a regular 
system of improvement, and about to be remodelled, of which a grand example occurs 
in the immense property of the Marquess of Stafford; but, in the great majority of cases, 
to each estate a manager of qualifications suited to its extent and duties, and a genertd 
receiver and controller in the capital or metropolis (if the proprietor and his banker can¬ 
not effect these duties between them) are all that is requisite. We shall first offer a 
few remarks on the qualifications and duties of managers, and next on the place of busi¬ 
ness and its requisites. 

Sect. I. Steward or Manager of an Estate, and his Assistants- 

4627. The head manager of an estate ought unquestionably to be the proprietor him¬ 
self, or bis representative, if a minor or otiterwisc incompetent. Next to the proprieldr 
is his acting roan of business, with proper assistants; togetlier with such pt^essioaal 
men as advisers os the circumstances of business may render necessary. A tcDanted 
estate differs widely from other species of property; as ^ving power and authority over 
persons as well as things. It has, therefore, a dignity and a set of duties attachca to it, 
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wfaleh af« peculiar to itodf. A man who receives ten thousand pounds a year from the 
|>uUic funds, for instance, is an insulated being, compared with him who recdves the 
same income from landed property, and who is one a2 society’s best members, provided 
his aflairs are judiciously conducted. On the contrary, if, regardless of the dignity and 
the dutiw of Ms station, he lives but tp dissipate Ids income, leaving the government of 
his estates and their inhabitants to those whose interest and honour are unconcerned in 
their-welfare, or to those whose best interests lie in their derangement, he becomes at 
once an enemy to himself, to his family, and to the community. As unpardonable it 
would be in the possessor of a kingdom to be ignorant of state alTairs, and unmindful of 
the ministers who reside about his court; or in the commanding oiHcer of a regiment to 
be a stranger to his men, a priest to his parishioners, or a shepherd to bis flock; as for 
the possessor of a tenanted estate to be ignorant of territorial concerns, and a stranger to 
Ms lands and their occupiers. 

4628. ITiough it be an essential part of Ike duty of a man of fortune to be intimately 
acquainted with his own affairs, it does not follow tliat he should bo absorbed in them, and 
neglect Ms duties as a superior member of society. In all matters of government and 
command, subordination is essential to good order and success. A commander in chief 
does not act as pioneer, nor dues a naval commander reef Ms sails, or heave Ms anchor. 
Each has his subordinate officers to convey his commands, and men to execute them. 
But it is essentially necessary that the former should be well acquainted with military, 
the latter with naval, affairs. Every heir apparent, therefore, to a large landed property, 
should be regularly, or at least more or less, bred up in the knowledge of rural affairs, 
so as to fill with honour and profit the high station he has in view. But if the possessor 
of an estate has not been fortunately initiated in the knowledge which belongs to his 
station, the task of acquiring it is far from great. 

4629. On a large estate we generally find a resident manager, a land steward, a man who 
has some knowledge of what is termca country business, and who acts under die control 
of his employer, or of a confidential friend, w'ho is more conversant in rural concerns; 
or perhaps of a law agent, who knows less of tlicra; or such residing steward, espe¬ 
cially of a detached estate which lies at some distance from the residence of its proprietor, 
acts without control. In the last case, if lie is a man of judgment, it is fortunate both 
for the landlord and tenant: but, on the contrary, if such possessory manager wants 
those requisite qualifications, the consequence becomes mischievous to the lands, their 
occupiers, their proprietors, and the community. 

4630. The requisUe acquirements of an acting manager, according to Marshal, are, a 
knowledge of agriculture, surveying, planting, some knowledge of mechanics, natural 
history, and skill in accounts. Agriculture is the only firm foundation on which the 
other required attainments can be securely reposed. It is not more essentially valuable 
in the superinteodence than in the improvement of an estate. It is difficult to become 
an accurate judge of the value of lands without a practical knowledge of tlieir uses; nor 
can any man witliout it properly appreciate the nianageinent of occupiers, much less 
assist them in correcting their errors, and improving their practice. 

4631. Land-surveying is a requisite qualification. Not so much, however, for the purpose of measuring 
and mapping an estate at large, as fur checking and correcting the works of professional men, as well as 
to assist in laying out its lands to advantage. 

4632. Planting, and the management of woodlands, arc acquirements that cannot be dispensed wito. 
Nor should his knowledge and attention be confined to the surface of the estate entrusted to ins care j he 
ought to have some acquaintance with natural history, chemistry, and experimental phrluscphy, to enable 
him to form just notions on the subject of the subterrenc productions which it may contain. 

4633. Some knowledge of mechanics, and other sciences that are requisite to the buauiess of an engineer, 
may be highly useful m prosecuting the improvements incident to landed property. 

4634. A competent knowledge Of rural architecture, the doctrine of the strength of materials, and the 
auperlntendence of artificers, may be said to be of daily use. 

4635. A thorough knowledge of accounts is essentially requisite to the manager of a landed estate 

4636. He should be a man qf good character, of upright principles, and conciliatory manners ,• to set 

an example of good conduct to the tenants, and tu become their common counsellor and peace.maker, in 
those trifling disputes which never fail to arise among the occupiers of adjoining land; and which too 
fctiijucntly bring on serious quarrels and lawsuits, that end in the ruin, not only of themselves, but of the 
tenements they occupy. A proprietor has, therefore, an interest in checUng such disputes in the bud: 
and do man can do this with so much effbet as a manager in whom they have a proper confidence, and 
who poMesset a due sbaro of popularity on the estate, ^ 

46S7. 2^ acting manager requires certain assistants on »large estate; especially if it 
. lice ia detaehed and scattered parts. Those in general use are a ground officer and 
clerk. 

4638. ^ land-reeve, woodward, or ground officer, is required on each district or depart- 
meitt'sCa large estate; to attend not only to the woods and hedge-tintber, but to the 
^le’fences, gates, buildings, private roads, driftways, and watercourses; ako to 
l^'stocking of cfunmons (if any), and encroadiments of every kind; as well as to pre- 
^^t or detect waste and s^il in general, whether by the tenants of the estate, or others ; 
’•fweiii- to report the same to the manager. 

" 4639. The qffkerderk, book-keeper, or under steward, is employed to form registers, 
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nmk^ tmi rcntalB,' &e. and keep the accounts of- the estate; as well as to as^ the nua> 
ager in his more active employments; also to act as his substitute in case of sickness, or 
absence; and to become his successor in the event of his death, or other tennination of 
his stewardship. 

4640. A law a»dsl<mt, solicitor, or attorney, may next be considered as requisite to 
the good management of a landed estate. For although much is to be done by judicious 
regulations, and the timely interposition and advice of a resident manager, such are the 
frailties of human nature, that, in a state of civilised society, and of property, legal 
assistance will sometimes be necessary. 3'he error of country gentlemen consists, not in 
employing lawyers, but in committing the management of their landed estates to th«n. 
The employment of law agents as land stewards, however, is not without some reason. 
Farmers are not for the most part sufficiently skilled in accounts for taking the charge of 
a large estate; and such of them as are capable, are commonly men of capital, and 
would not exchange their situation for the less independent one of a land steward. /The 
ffivision of labour, in the case of largo estates, is not without its use, and is recognised 
in practice. A law agent collects the rents and keeps the accounts, often on a very small 
Salary; and in questions of a practical nature, such as the valuation of new leases, the 
modes of cropping, &c. he advises with a surveyor or land valuer. After all, however, 
a well chosen land-steward to reside upon the estate, and to consult, when necessary, 
with a lawyer, must be the best plan, even though his salary be higher than that of the 
law agent, who commonly acts for several proprietors, docs not reside on any of their 
estates, and very likely, as we think, cannot do them justice. 

4641. In the feuM systemt under which every manor court was a court of law, we 
may perceive the origin of law land-stewards. It is allowed by the best agricultural 
writers in Europe (Chateauvieux, Thaer, Thouin, Mathieu de Dombasle, Sigismondi, 
Jovellanos, Young, Marshal, Drown, Coventry, &c.), that these men by their rigid ad^ 
herence to precedent in the clauses of leases, have contributed most materially to retard the 
progress of agricultural improvement. 

4642. The land-sunxyor is another professional man, whom the superintendent of an 
estate may want to call in occasionally. Not merely to measure and map the whole or 
parts of the estate, but to assist in matters of arbitration, and the amicable settlement of 
disputes; or to act himself, as valuer or referee. 


Sect. II. Land Steward's Place of Business, and what belongs to it. 

4643. A manager’s jdace (f business may be considered in regard to its situation, 
accommodations, and aj>propriate professional furniture. 

4644. The sihiation of the place of business should be under the roof of the proprietor’s 
principal residence; round which, and in its neighbourhood, some considerable parts of 
his estates may be sn])posed (as they ever ought) to lie. If a large bulk of his property 
lie at too great a distance for tenants to attend at the principal office, and if on this he 
has a secondary residence, an inferior office is there required for such detached part. 
And it may be laid down as a rule, in the management of landed property. Marshal ob¬ 
serves, that every distant port of an osta(:e ought to have a place upon it (be it ever so 
humble) in M-hicli its possessor may spend a few days comfortably; to difiuse over it a 
spirit of good order and emulation. He has known the most neglected and almost 
savage spot, such as are many landed estates in Ireland, reclaimed and put in a train of 
improvement by this easy method. 

4645. T/te accommodations requisite for a principal office are, a commodious business 
room, a small ante-room ; and a safe-keep, or strong room, fire proof, for the more valu¬ 
able documents. 

4646. The profesrionalfurniture with which an office of this description requires to be 
supplied are maps, rental-books, books of valuation, register, legal papers, and some 
others. 


4647. A general map of the whole estate on a Urge scale is an obvious requisite; and portable separate 
tape, with accompanying registen and other descriptive particulars, are useAil in i^uportion as tmprove- 
ments may be in contemplation. ...... 

4646. Books of valuation are essAitial. especially where there are numerous small holdinn on short 
terms. In these registers are contained the number, name, admeasuremmt. and estimated vdue of each 
field, and of every parcel of land, as well as of each cottage or other building not being part of a farm¬ 
stead, on the several distinct parU or districts of the estate The.valttatlons bring inserted in columns, as 
they arise, whether by general surveys, or incidentally, beaded with the names of their respective valuers, 
$9 that wnenever a farm is to be relet, these columns may be consulted, and its real value fixed in a 
resdrvey with the greater exactness. ... . j . 

464^ A general register qf limber trees, eopsewood, and young plantatmu Is particularly wanted where 
there la much hedgerow timber. Marshal directs to specify in this roister the number qf i 




also recommends separate pocketbooks, containing the particulars of each division, or of s number of 

contlkuons divisions, for the occasional use of the manager and woodreeva 
4650. Controeis, agreements, accounts, letters on business, and other doeuments, sho^ be intcuiplm 
rirdoried, ^ted or numbered, and arranged so as to be easily refcrred to A book of atotracts, or heim 
of papers of greater Importance, should be made out to be referred to on ordinary occasions, and likewise 
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to MmAAM Index.(0 tiw origtiubi whicb requlra n mora mcum Npoiitorjr than a eonimon butneia. 
nxmi. 

4K1. X^eof doernnenU, inch as title deeds, legal decistons, amrds of arbitration, counterparts of leases, 
securities, cash, Mils, passed accounts, &a, as being the most important objects, should be carefUUjr depo* 
sited in the safety •chest or strong room. 

4653. PortcMe regttten of the tenanted lands, in convenient pocket volumes, vith maps on a small scale 
heading cverv farm, are,according to Marshal, who seems to have looked upon tenants as placed in a state 
of eonUmial noatUity with their landlords, a most Invaluable description of books both for the manager and 
his employer. Two opposite pages being appropriated to each form with its map, the fldlowing information 
should be given;— 

Kame of the farm and its number of acres. The eligibility of the plan and circumstances of 

The name of the tenant and the existing rent the farm. 

The tenancy: if on lease, the term of expiring. The eligibility of the occupier. 

Any extracmiinary covenant of the lease. The eligibility of the present rent 

The number of cottages lot with the farm. The state of the buildings, ftocet, and gates. 

The number of timber trees growing on it roads, and watercourses. 

The number of orchard trees growing on it The state of cultivation, and condition of the live 

stock. 

465^ Jdd, among other things, the following, viz,: — 

The r^wirs more immediately wanted. With any other incident or occurrence respeet. 

_ The improvements of which the whole is suscep. ing the farm or its occupier, tbet requires to be 
tibia remembered: and with references iu the books 

Hie agreements entered into with the tenant. and papers wtiich may pertain to the several parti- 

Thopermissions granted him. culars; thushavingatoneviewacompieteabstract 

The Injunctions delivered to him. of the history and present state of every farm, to- 

With a hint as to his personal character, and the gether with the particulars of attention which each 
number and general character of bis family. nil require. 

4654. The trouble qfforming an abstract of tbit kind, or of renewing it when filled, or in order to adapt 
it to the varying circumstances of the several farms, is inconsiderable, com|>arcd with its uses, which are 
not only obvious In theory, but are fUlly established in practice. Un returning to an estate, after twelve 
months’ absence. Marshal has geiicr.illy found, that, by consulting a register of tins sort, and, tlirnugh its 
means, making systematic enquiries respecting the incidents that have occurred on the several farms 
during his absence; he, in this summary way, and before he entered upon a fresh view, became better 
acquainted not only with the general interests, but with the more ordinary business, of the estate, than 
the acting manager, who had constantly resided upon it, without such a remembrancer. This abstract 
or remembrancer, ho says, ought not to comprehend tenanted farms only; but should comprise woodlands, 
quarries, the demesne, &c. in hand; as well as the more important improvements going on : each of which 
ought to have its separate folio assigned it. To a proprietor, or his confidential fnend, who only goes 
over his estate occasionally, such an intelligent companion is essentially serviceable. He cannot profit¬ 
ably direct, nor safelv advise with, an acting manager, or other agent or officer of the estate, until he has 
consulted so infallible an oracle. The utility of such a register, while a proprietor is absent from his 
estate, if he can be said to be so, with such a faithful mirror in his {losscssion, is too obvious to require 
expianation. 

465.5. Among the instruments necessary for a manager''s qfflee, may be included those requisite for sur¬ 
veying, mapping, levelting, measuring timber, and every description of country work, together with 
boring machines, draught measurers, weighing scales, some chemical tests, models, and such other articles 
as may lie required or rendered useliil by particular rirrumstanecs. 

4656. An agrtcuUurai library may be considered an essential requisite; including works on rural archi- 
tecturc, the prices and measuring of work, and other fluctuating matters; and one of the best encyclo.. 
ps^as of universal knowledge. We have already suggested an important use to which such a library 
might be appUci^. 

4657. Such an establishment and place of business as has been described, we agree with 
Marslial in thinking, many will cunsider as in some degree superfluous or extravagant. 
In many cases we .admit it would be so; but it is impossible to determine what things 
can be done without, unless a particular case were given. Such a minute register of 
farms, for example, w-ould be quite ridiculous on an estate in East Lothian, where 
tenants are of sufficient wealth and respectability of manners to be treated as men; and 
not watched and schooled like those which Marshal seems generally to have in view. As 
tenants of land become enlightened, they will be very differently treated from what in 
many places they arc at present. As a proof of this, we have only to compare one dis¬ 
trict of country with another. In East Lothian, Berwickshire, and some other parts of 
Scotland, the farmers are os intelligent as tlieir landlords; and the transactions which 
take place between them resemble the transactions which take place between one mer¬ 
cantile man and another. In districts where tlie tenant has little capital, and where he 
is sunk in ignorance, he ranks with the labourer, and occupies his farm by a sort of suf¬ 
ferance. It is a pity that the ignorance and seclusion of such men do not admit of their 
comparing their state with that of others possessing no greater capital, but more know¬ 
ledge and skill: it is a pity, we say, for the sake of their children, whom they might 
tliuB be induced to educate. 


Chap. II. 


Duties of Mane^ers ff Elates. 

405^9. Jte various duties the manager, or the proprietor, of a landed estate, sway be 
considetx^ tmder the heads of general business business with tenants, and auditlsg 
fccounti^; 
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4659. The ,first and most general principle, in this and every other department ot 
business, is to embaraee readily the shverol matten as they occur; and not to put them 
ofT from time to time, until they accumulate, and render the task difScult and irksome. 
The only artifice, it may be said, which a man of •character can well employ in business 
is that of endeavouring to render it pleasurable; and, by meeting it cheerfufiiy, as it 
rises, or as it becomes ripe for despatch, this desirable end will generally be attained; 
for, in that state a man not only enters upon it with pleasure himself, but he will gene> 
rally find his opponent in the same temper of mind. Whereas, tlnrough delay, misun« 
derstandings, idle tales, and groundless surmises are liable to intervene; the minds of 
both to be soured; a distant coolness to take place between them; and a barrier to be 
raised, which, tliough altogether imaginary, nothing but the mystic wand of the law may 
be able to remove. 

4660. There are three distinct methods of conducting budness. Hie first is that, in 
which the parties meet, with fair intentions, to find out the point of equity, and there to 
dose. In the second, they enter upon business, guarded with cunning, and armed with 
trick and artifice, as gamblers draw round a table, to take every advantage, fair or other* 
wise, which they .can efiect with impunity. The last mctliod lies in the courts of law 
and equity. 

4Gf>I. A business founded on honourable intenhons is the only one In which a man of honour can vOlun. 
tarily appear. Here honest men come, as indiilhrcnt {ihrsons, to arbitrate the matter in reference. In 
every settlement between man .and m.tii, there is a point of equity and right, which all good men are 
desirous to find ; and when men of liberal minds fortunately meet and join in the search, it is seldom 
ditlicult to be discovered. Should some little diirerunce of opinion arise, let them call in an umpire to 
decide between them; or leave the whole to the decision of three capable and disinterested men. 

4562. A man qf strict sntegrUy may become entangied m Inisiness with a man qf looser prineipfes. tn 
this case, it behoves him to be upon his guard; but still to enter into the negotiation with temper and 
civility. There is even a potiteness in afiairs of business which cannot be departed from on any occasion. 
Interruptions and schisms frequently arise, especially between men who arc of keen sensibility, and who 
(though passably honest) arc tenacious of their own interests, from mere matter of punctilio. The mind 
of cither being once soured by neglect, or ruffled by disrcspecttbl bebaviour, the smooth path of peaceful 
negotiation is broken up, a spirit of warfare is rousnl, and advantages aro taken, or attempted, which 
calm reason would not have suggested. Hence, when men of unequal degree are brought togiMcr in 
business. It is incumbent on the superior to set the example of liberality and civility of demeanour. 

4653 in ext, erne cases there is no resource but tbe law; and here the most that an honest man caudo 
is to procure, without lo.ss of lime, the licst advice; and to spare no exertion or useful expense in bringing 
the dangerous and tormenting business to a speedy couciusioii. Mot only is a man's prop^y endangered 
while it is tossed on the troubled sea of the law; but his time and attention arc led astray, and his peace 
of mind is liable to be broken in upon, thus deranging his ordinary concerns, and disturbing the stream 
of life. How much legal disputation mlglit be prevented by a timely attention to business t 

4664. Jn forming connections in business, select the man who has a character to lose- 
This principle should be invariably acted on; for if a man of established good cha¬ 
racter be properly treated, and determinately closed in with in case he demyr or swerve 
from the right line qf conduct, he will not forfeit his good name by doing a disreputable 
action; and must thcrclbre come forward to tlie point of equity and justice. 

SgcT. II. Management of Tenants. 

4663- The general treatment of tenants and cottagers may be considered as the most 
important part of every land-steward’s occupation : it includes the mode and conditions 
of letting lands, and the time and manner of receiving rents. The idea of a landlord 
or his agents managing his tenants does certainly on the face of it appear an absurdity. 
The tenant is not more obliged to the landlord than the landlord is to the tenant; and 
tliercfore both parties being on on equality in point of obligation, the one ought not to 
require or have the power to manage the other. This power is given, however, by the 
ignorance of one of the parties, and the existing monopoly in favour of the other; and 
till these are done away with, by education and politick Ganges, the ignorant of 
fanners will always be managed by their landlords. 

SuBSEO®. 1. Proper Treatment rf Tena/nts. 

4666. On every large hereditary estate, there are established customs and usages, to which 
the proprietor and the occupiers consider themselves mutually amenable, though no l^gal 
contracts may subsist betweeif them. Even where imperfect leases, or other legal 
agreements exist, stiU there is generally much left for custom and usage to determine. 
Though some of these may be improper, yet they ought to be strictly observed by its 
superintendent, until better can be placed in their stead; not merely on the score of 
moral justice, but, in the same observance, to set an example of integrity and good faith 
.to the tenants. If a superintendent imprudently break through a custom or a covenant, 
what can he say to a teiuuit who follows his example? 

4667. A manager ought to set an example to the tenants under his care of liberality 
and kindimss. This is more especially applicable to the case of cottage and others who 
rant smidi holdings. There are numberless small favours which he can bestow upon 
them without loss, aodi|nany with eventual advantage to the estate. A spirited un|ubr'* 
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tng teiKmf sboiUd be tefaeed nothing thrt he can reasonably ask; should have favours 
conferred upon him, not merely as a reward for the seryices whieh he indivi- 
dutdljr is rendering the estate, but to induce its oth^r tenants to follow Ms ex^pie, and 
to i^kO. known' to th6 whole that their conduct is observed, and distinctions made 
between good and bad managers. . 

46.1fS'.' Est<^es, men, have their good and bad characters. No skilfol farmer who 
'haa aoapitai tojpse, will take up his residence on an estate of known bad character. 
On the contrary, when once an estate has acquired the character of good faith and proper 
treatment of its tenantry, men of money and spirit will ever be anxious to gain a footing 
there. Resides, the chai^ter of an estate will ever involve that of its possessor: and, 
setting income at naught, it surely behoves a man of property to pay some attention to 
the character of his estates; for what can well add more to the permanent respectability 
of a family of rank or fortune, than having its estates occupied by a wealthy and respecU 
able tenantry ? 

. ,4669, In a slate of civilised society and property, one of the great arts of Ife is to leach 
character and interest to go hand in hand, and on ordinary occasions to endeavour to turn 
every incident, as it fortuitously occurs, to their mutual advantage. If a tenant of 
capital and an improving spirit be found Upon an estate, give him due encouragement, 
for the purposes Mrcody explained. On the contrary, if another is found to possess re¬ 
fractory habits, to swerve from his engagements, or to injure the lands in his occupation, 
it is but common prudence to take the iliM legal and fair opportunity of dismissing liim, 
and supplying hjs place with another who is better qualified to fill it; not more with a 
vjew of rescuing his particular fann from further injury, and of making an example of 
him in terror to others of similar liabits, than to preserve and heighten the character of 
the estate. 

4670. These remarks may be considered as applicable chiqfly to small tenants, or such 
as from ignorance and want of leases may be considered in a state of bondage. It 
ought never to be in the power of a landlord to make “ an example of a tenant in terror 
to others;” it is enough if this power be left to the laws. A tenant who rents a farm 
on certain conditions, and fulfils them, is, in point of obligation, on an equality with his 
landlord; neither is obliged to the other ; and while the one docs not require those acts 
of kindness and liberality which Marshal inculcates, the other is not entitled to that 
submission and slavish deference so common among tenants at will, and indeed most 
others in England. It is justly observed by Brown {IVeat. on Rvr. Aff.) tlmt the moral 
excitement, or degree of encouragement, given to tlie tenant for improving the ground 
put under his occupation, is regulated entirely by the terms or conditions of the lease 
under which he holds possession. If the conditions be liberal and judicious, and accom¬ 
modated to'the soil and situation of the land thereby demised to the tenant, all that is 
obligatory upon tlie proprietor is faithfully discharged. But when matters are otherwise, 
when the tenant possesses under a shoit lease, when the covenants or obligations are 
severe in the first instance and ultimately of little avail towards forw'arding improve^ 
ment, it may reasonably be inferred that the connection is improperly constituted, and 
that little benefit will tiience follow either to the public or to the parties concerned. 
The proper view of a lease is, that it is merely a mercantile transaction reduced to 
writing, in which both parties arc on an equal footing. 

Subsect. 2. Business of letting Farms. 

4671. There are three methods ef letting a farm : putting it up to public auction, and 
taking the highest bidder for a tenant; receiving written proposals, and accepting the 
highest off^; and asking more rent for it than it is wortii, haggling witli dilTerent chap¬ 
men, and closing with him who promises to give the most money, without regard to his 
eligibility as a tenant. After a variety of obvious remarks. Marshal concludes, that 

seeing in eve^ rituation, there is at all times a fur rental value, or market price of 
lands, as of their products, there appears to be only one rational, and eventually pro¬ 
fitable, method of letting a farm; and this is, to fix tlie rent, and choose the tenant. In 
'the choice, of a tenant every body knows the requisite q-ralifications to be, capital, skill, 
ioduatry, and character. The respective advantages of these qualities are amply 
dayaltdi^ ia The Treatise on Landed Property. 

- , SoBSECT. 3. B^erejU Species of Tenancy. 

, .^n/e d^ftsr^ holdings in use in Britain are at wHl, from year to year, for a tenn 

oCyeartti «r tfm a tife or lives. 

', ®e tehani kdUUnrsd wM, or until the ciutomary notice be given by eltber party to the other, is 
any tenl eontrat^ or written agreement: the only tie between the owner and Ue occupier being 
the 'eiritombf nia estate or of the country In which It lies, and the common law of the land. THls may 
. be tofisldefed 4s the Simple holding which succeeded the Ibudal or copyhold temii«; but whieb is now 
fiwtgoWglhtodiWse. , 

ffli Boiatttg/rom year to year, wider a written agreement, with spedfledravenaSits, it a more modem 
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u^,«ndlMc<nUiigtaoMw4npr« talent to lomepuU of SngbDd, tod ainoiw null (Bnwt«.mfn 
where leaie* foir a term of yearn were formerly granted. » 

4675. Leatafitra tern art^an, aa leveh, foarteen, tilrenty.onc, or agreater numlwrof vImr Otttidii • 
but without the power of aM^naoat, unite with the cofuent of the lenior. ^ 

467& h(^M4teeti at,oiie^ twa three, or more, without the power ofauignment In BriUin.life 
leaaea of thir deeeriptlon are now rarely granted. In Walea and Ireland they are atilltmaunt; the nfot 
being there lettled according to the value ofthe land at th&thne of letting I a* eh grantfaiBaleam ibr'a 

IhAPgM Ym Okra wmMiOyMM* ^-* UJ'^ _a ea . . 


reiervlng only a quit reul^ or annual acknowledgment 

4677. A kase Jvr a farm of yean, or f<» two or more lives, can alone be favourable for 
the progress of agriculture. A farmer holding at will, or froth year to year, may plough, 
sow, and reap; but he will, if a prudent man, be vciy careful not to make improventents, 
well knowing that the first effect would be a rise of rent or a notice to quit Leases fbr 
a single life have the great disadvantage of uncertainty in duration, both as to landlord 
and tenant; and though the latter may insure a certain sum on his life for the benefit of 
his family, yet it were better that he should lay out that money in improving the 
Leases on lives, renewable, arc for all purposes of culture as good as freehold; but they 
have this disadvantage to a tenant, that they require a considerable part of his capital p^d 
down, and a furdier draught on his capital on the falling in of any of the lives. Even 
the first of these payments would embarrass the great majority of professions! fanners, 
and disable them from bestowing proper cultivation on the soil; but to a former with a 
surplus capita] no description of lease can be better, as he lays out his surplus capital at 
the market rate of interest, and is, as it were. Ins own annuitant. To the landlord such 
leases cannot be advantageous; because, there being fewer who can compete for them, 
lands let on these conditions do not fetch their full price. 

4678. ThefundamerUat principle on which both the duration and conditions of leases 
are established is evidently this — A agrees to lend to B a certain article for his use for 
an equivalent in money; but such is the nature of this article, that, in order to use it 
with advantage, B must possess it during a considerable time; he, therefore, requires a 
security from A to that effect; and A on his part requires a security from B that he 
will return the article at least in as good condition as when it was lent to him. The term 
of years for which the article is to be lent, and the precautions taken to insure its return 
without deterioration, aie founded on experience, and vary according to the peculiar dr" 
cumstanccs of lender and borrower. In general, however, tlus is obvious, that where 
the period of lending is not sufficient for profitable use, or the conditions required for 
ensuring the lender an undctcriorated return of tlie article unreasonable, the value of tbe 
loan or rent will be proportionably diminished. {Sup. Enc. Brit. art. A^.) 

4679. In recurring to what actually ends in the best cultivated districts, wq shall quote 
the excellent observations of an expenenced farmer and approved public writer:The 
general principle which should regulate the connection between landlord and tenant seems 
to be, that while tlie farm ought to be restored to the o« ncr at the expiration of the tenant’s 
interest, at least without deterioration, the tenant should be encouraged to render it as 
productive as possible during his possession. Tn both of these views, a lease for a term 
of years is scarcely less necessary foi the landlord than for the tenant; and so much is the 
public interested in this measure, that it has been proposed by intelligent men, to impose 
a penal tax on the rent of lands held by tenants at will. 

4680 J%ii the value of the property is enhanced hy the seaii tty which such a lease confers on the tenant 
will be put beyond all doubt, If the renU of two eatitcs for half a century back arc tomparol, the one 


iiali by tenants at will remains nearly stationary, the other is gradually, yet ef^ually, unproved, imdM 
the security of leases, by the tenants’ capital, and, in no long period, the latter takes tbe lead of the 
former, both in the amount of the revenue which it yields to the proprietor, and in the quantity of pro¬ 
duce which It foraishes for the general consumption. The higher rents and greater prAduee of sente 
parts ef S^land than of many of the English counties, where tiie soil, chmate, and markets are aiieh 
more fovourable, must be ascribed to the almost universal practice of holding on leases m the former 
country, In a much greater degree than to any of the causes which have be 
than a century ago, what are now foe bmt cultivated distncls of Scotland we.. . 
part of England; and, indeed, bad made very little progress foom foe time of foe feudal sy 
9^ years since foe farmers of Scotland Were in the practice of going to learn of their southern neighbouis 
in art, sriiteh waa then very imperfectly known in their own country. But in several parts of Pn^nd 
there lias been bttle or no improvement since, while the southern counties of Scotland have unHormly 
advanced ; and at present exhibit very generally, a happy contrast to their condition in the middle of foe 
last century 

4681. In tetpeci to farmers themselves, it cannot be necessary to point out foe advantages of leases. It 
maybe tnie, fo<^ under foe security of foe honour of an English landlord, tenanta at will have bera con. 
tinued In possession ftem generation to generation, and acquired wealth which be has never, like the 
landholders of some other countries, attempted to wrat Aim them. But there are few IndivtdiiaM In any 
rank of hi^ who continue f 
Something 14 almost tl 

ova^b^ i!ScS**tte laniiSid^never Si^to Mer^ at the ritelon of membera oiPpaillam^ ili 
other political emergencies Ko (nudent man will ever ihvest his fortune in foe imptmnnwm. Of another 
psimt prapertyi unl^ foom the len^ of hit leaser be hei a reasonable prospect of beugrfUihmHed 
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affiiet tbe pimle at lat^ m well aadowMa one it the Uofett and moit valuable claasee It ii clearlv 
their Inter^ that oom and other |«oT£doiu ebould be tupped In abundance, and the people of England 
ipaf Juatly coetmlaln of the want or lauet, aa one of the prucipat oaiuee which check the Improvement 
Of their own teiritoey. * . 

4683. be tketerm ef a leme can onl]^^ determined by a reference to the eircumetancet 

of eadi pattlculu cam iMda naturally ruh, or ruch at have already been brought to a high degree ct 
Artihty, requiring,1M great luvettmcnt of capital, and returning all or nearly all the neccMaty ouuay 
within the year, agiyhe odvantageouily held upon ahort leaser, ruch as perhaps give tune for two, or 
at most three o( the rotations or courses of crops to which the quality ot the soil it best adapted The 
ptaetioe of4ihglsod in thU respect iseatremefy various, almost every term, from twenty years down, 
wontic being found m difibrent parts of it In ti^tlaiid, by far the most common period is nineteen years, 
to which M was formerly the practice, in some places, to add the life ot the tenant In that country, even 
when it is thought expklient to agree for a much longer term, this is still expressed in periods of nineteen 
years, a tort of mystmous cycle, which seems to be no less a iavountc with the courU of law than with 
landholders and farmers. Yet this term is somewhat inconvcment, ss it can never correspond with any 
number of the recognised rotations of arable land 

4664 A leaie/br tieenlgyean, it has been maintained by several wntcis, is not sufficient to reimburse 
Titff*“"* for any considerable in^rovcments, and landholders have often been urged to agree to a much 
loljier term, wnicb, it is alleged, would be not less fur their own interest than fur that of the tenant T his 
Is a question which our hmits do noyicrmit us to discuss, but, after viewing it in didbroii. lights, assisted 
by the experience of long leases in diderent parts ofiKotland, we cannothelp expressing somoaoubtsol their 
utility, even in so fhr only as it regards the parties themselves, and wc arc decidedly of opimon, that a 
greater produce will be brought to market, ftom any given «xtent of land held on successive leases of 


m 


or Indelimte as is the case of a lease for lile As a general mode of tenure, leases for lives seem to 
ns rarticulariy objectionable. 

4685. Tbe greet advaiitaga efuteaee are so well known in Scotland, that one of her best agricultural 
writers, himseir a landed proprietor, has suggested a method of conterring on it the character of perpetuity, 
to surh an extent as, ho tiiinks, would give ample security to the tenant for every probtable improve, 
ment, without preventing the landlord ftrom resuming possession upon equitable terms, at the expiration 
of every specified penod But the author of this plan (Lord Kaimes), inhia ardent wishes tor Uie advance¬ 
ment of agriculture, at that time in a very backward state in lus native country, secerns to have overlooked 
the difficulties that stood in the way of its adoption , and the great advance in the price of produce, and 
consequently in the rate of rents, since his lordship wrote, have long since put an end to the discussion 
which hu proposal excited, hor a fonn of a lease on his plan, the reader may cousult Bell’s Triat»e an 
Leaeet ; and the objections to the plan itself are shortly stated in tbe supplement to the sixth edition of 
Tbt Gen^etnan Farmer, recently published. 

4686. Lang katet granted upon condttkn qf rtceivmg an advance qf rent at the end qfa eertatn number 


holder than to tbe farmer If the price of produce shall continue to rise as it has don& till very lately, 
for the last forty years, no improvements which a tenant ran be expected to execute will compensate the 
landlord'i loss; and u, on the other hand, prices shall decline, the capital of most tenants must be 
exhausted m a few years, and the lands will necessarily revert to the proprietor, as has been the case of 
late in many instances. Hence a landholder, in agreeing to a long lease, can hardly ever assure himself 
that the obligations on the part of the tenant will be fully disi barged throughout its whole term, while 
the obligations he incurs himself may always be easily enforced He runs the nsk of great losstrom a 
depreciation ot money, but can look forward to very little benefit from a dcprei mtion ot produce, except 
for a few yeaie. at most Of this advantage a generous man would seldom avail himscft, and, indeed, 
in most instances, the advantage must be only imaginary, for it would be over.balanccd by the de¬ 
terioration ot his property ” (iup Encyc JBrtt art Ap-) w 

4687 l%ere are various objections made to leases qf nineteen or twenty-one years Some of these are 
of a feudal and aristocraticai nature, such as the Indciicndence it gives tbe tenants, who may bexome 
purse-proud and saucy under the nose of their landlord, &c A greater objection has arisen fVom 
the depreciatiou of British currency during the last ten years of the eighteenth, and first ten of the 
nineteenth centuries Various schemes have been suggested to counteract this evil, but the whole of 
them arddiatde to objoctions, and it may be doubted if it admits of any remedy, excqit a compromise 
between the parties. 

SvBSECT. 4. Rent and Covenanit of a Lease. 


4688. Te avert the evils of fired money rents, and long leases, both to landlords and 
tenants, the best mode known at present is the old plan of corn rents. This plan was 
first revived in 1811, by a pamphlet pubhshed in Cupar, which attracted con^dcrable 
attention, and has led to the adoption in various piuts of Scotland, of a mixed mode of 
paying rents, parjiy in com or the price of com, and partly in money. In hilly districts, 
wool, or the price of wool for an average of ^ears, is sometimes fixed on ioste^ of com. 
We shall qifote tram the same intelligent writer on the duration of leases, his sentiments 
on com rents, 4pid subjoin his observations on covenmits. 


4689- Though the mast egtutable mode of determining the rent qf lands on tesue, would be to make It 
rise 1 ^ Ihll with the pbM of com; yet a tent paid in com is /table to Knoua objections, and can 
sSMosS he adviiabls ia4 commercial country. It necessarily bears hardest on a tenant when he least able 
todbchwaeit, In very bad seasoiu, his crop may be so scanty, as scarcely to return seed andtheexpenses 
of culfivanou, and tbs mare which he ought to receive himself, as the profits ofhls capital, as weD as the 
4|iiaqtity aUatted to tbe JOixllard, may not exist at alL Though, in this ease, if he pays a money rent, hit 
Im may be oobslderable, it may be twice or three times greater if the rent u to be paid in com, or 
aoeenfing to the high price of such seasons. In less favourable yean, which oRen occor in the variable 
onmetew Blitaim a oom rent would. In numerous Instances, absorb nearly tbe whole free or disposable 
pCbduee^aaitkly no means uncommon to find the gross prodhee of even g^ land reduced from twenty 
to fl|U ffs vetet below on avenge in particular aeasona And it ought to he considered, in reward to the 
UafUeitt bisMi^ mt his inoome woidA thus be doubled or trebled, at a time when all other masses Were 
ehWlSFlag firom icatelty and consequent dearth; whde^ in times of plenty and cheapness, he might find It 
dlflUhiM to make his expenses correspond with the great diminution of hu receipts It is of much im. 
portaoeeMlKith psirties, that the mount of the rent shoiddvary as bttle as possible from any unforesren 
causes^ titoi^ tenants is genemlwpuld he perhaps the most isluted^ such fluepaotiona 
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4690. and to d» tqiid jdstiwat 

landlord and tenant, a plan haa been lately lugnited fbt cimmtMig tiie c<mt Into' money, adopting ft>r Ito 
price, not the price of the ymcJx wbieh toe rent it payable but the amage price or a certain. 
number of yeara The rent, acemdlng to afait pfam, may be calculated every yoarj by omitting the firtt 
year of the aerlet, arid adding a nor one; or, it may conthiua the lame for aaertain nnmbor of yoart, 
and then be Saed awordlog to a new aferam IM ut nippotetJie teata to be for twenty-one yeara 
the average agreed on being leven yean, and the lint year'urent, that it, the price of to many ddtrtm of 
eom, will ba palculatod ftom the amage price of tb« crop of tiim ytar, anll-.of flie rix yean preceding^ 
If it be meant to take a new average for the teeond and everptuccoeding yearit rent, nil that It neocnary 
it, to itrike off the Ant of them teven year*, adding the ytu for whim the rent ii^yaldeb' and to on 
during all the year* of the lease But tiili labour, lUght at it it, may be ditpented wMn^by contianlag the 
rent without variation for the flnt teven yean of the leaie acconung to the average prieo of the aevcn 
yean immediatdy preceding ita cmnmencement, and, at the end of thia periocL flaing .a new rent, 
according to the average pAx of the seven yean jurt expired, to continue for the next teven yean 
Thui, in the courae of twentv-one yean, the rent would be calculated only three timet; and for whatever 
quantity of corn the partiei had agreed, the money payraenta wouid be equal to the average price of four, 
teen yean of the lease itself, and of the seven years preceding it •, and the price of the last seven yean ot 
the old lease would determine the rent during the first seven years of the new one; , 

4691. The landlord and tenant coaid not suffer, it has been thought, either ftnm bad teasoot, or any 
change in the value of the currency, should such a lease as this be extended to several periods ef twenty, 
one years. The quantity of corn to be taken as rent, is the only point that would require to be settieiM' 
the commencement of each of those periods; and though this would no doubt be greater or less, scconfflw' 
to the state of the lands at the time, yet it may be expected, that in the twenty.onc yeen precediim, aU 
the tenant’s judicious expenditure liad lieen fully replaced. Instead of the twMoU difficulty In fixing a 
rent for a long lease, arising ftum uncertainty as to the quantity of produce, which must d^nd on 
the state of improvement, and still more, perhaps, firom the variations in the |»ice of that produce} the 
latter objection Is entirely removed by this plan: and in all cases where land is already bnwbt to a high 
degree of fertility, the question about the quantity of produce may likewise be dispensed with. 

4692. {f the corn-rent plan be applied to leases pf mnetecn or twenty-one years, the inconvenience rmult. 
ing IVom uncertainty as to the amount of rent, as well at other difficulties which must neeeiSHily attesid 
it, would be as great, perhaps, as any advantages which it holils out to cither of the parties. If it be said 
that a rent, determine by a seven years' average, could not sud^gnly nor materially alter, this is at once 
to admit the inutility of the contrivance. The first thing which must strike every practical man' h, that 
corn Is not the only produce of a farm, and in most parts of Britain, perhaps not the principal source foom 
which rent is paid; and there is no authentic record of the prices of butcher meat, word, cheese, butto', 
and other articles in every county to refer to, as there is of com. This is cot the place to enquiro whether 
the price of coin regulates the price of all the other products of land. In a country whose atatate books 

' are nill of duties, bounties, drawbacks. See., to say nothing ot its internal regulationt; but it is sufficiently 
evident that, if corn does {wssess this power, its price operates too slowly on that of other {woducts to serve 

'' as a just criteriqn for determining rent on a lease of this duration. Besides, in the progress of agriculture, 
new species ot varieties of tlie cereklia themselves are established even in so short a period as twentyawe 
years, the prices of which may be very diflbrent from that of the com specified in the tease. What 
security for a full rent, for Instance, would it give to a landlord, to make the rent payable according to the 
price of barley, when the tenant might find it more for his interest to cultivate some of the varieties of 
summer wheat, lately brought foom the Continent ? or, according to the price of a particular variety of 
oats, when, within a few years, we have seen all the old varieties superswed, throughout extensive dis. 
tricts, by the introduotioii of a new one, the potato-oat, which may not be more pennanent than those 
that preyed it ? There c in be no impropriety, indeed, in adopting this plan, for ascertaining the rent 
of land kept always in tillage; but it would be idle to expect any important benefits ftora it, during sueh 
a lease as we have mentioned. 

4696. The eom-rentpian, la the case of much longer leasee, will no doubt diminish the evils which we 
think are Inseparable irom thepi, but it cannot possibly reach some of the most considerable. Its utmost 
cflhct Is to secure to the landholder a rent which shall in all time to come be an adequate rant, according 
to the state of the lands and the mode of cultivation known at the date of the lease. But it can make no 
provision that will apply to the enlargement of tlie gross produce fooin the foture improvement of the 
lands themselves, or of the disposable produce from the invention of machinery and other plaiis for econo, 
mising labour. And the objections just stated, in reference to a lease of twenty.one years, evidently 
apply much more forcibly to one of two or three times that length. Old corn-rents, though much higher 
at present than old money-rents, are seldom or never so high as the rents that could now be paid on a 
lease of twenty.one years. But, independently of these considerations, which more immediately bear 
upon the interests of the parties themselves; one insuperable abjection to all such leases is, tbiW they 
partake too much of the nature of entails, and depart too far from that commercial character which is 
most favourable to the investment of capital, and cCnscquently to the greatest increase of laud jpnv 
duee. 


469*. The most recent opinions on this subset are in favour of a money rent, or of a rent formed partly 

■what complicat 

aaaaxa Mswacawav saw Msmvsj w vwsssc aaiM/ |^c;aiv*0i laos.’, Asix.'a«/ ovwasawa aa ideed, no essent......., .— „ ... 

agriculture should not be regulated on the same general principle as rents in commerce; and were it not 
for the extraordinary fluctuation that has taken place in the currency of the c&untry within the last forty 
years. It is more than ptctoble no such aileron of principle would ever have Men thought of. The 
reader who wishes to enter more at length imo this sumret, may consult the most recent works cm poli¬ 
tical economy, and especially M'CuUoch's Princ^les. He will also find a paper on she subject of some 
practical value, in the Quorter/y./otsma/q/'./fgricidfure, voL 1. pt. 809. and vol, U. p. ISfi. . , 

4695. Mr. M’Culloch, In the second edition of his Principles qf Polilkal Economy, with reference to 
corn rents, observes, that the disturbing efflecti of changes in the value of money are aygrted, at the same 
time that the ^Ibct of those which occur In the cost of producing corn are mitigated. Ala plan, hesaidi, 
la, however, defective, inasmuch as it obliges the tenant to pay more than the foir value Of hu Arm In 
scarce yean; while, on the other band. It has the effbet of irnmoperly reducing the landlord's rents In 
years of uotMual plenty. A simple device has, however, been Alien i^n, which has gone far to reduce 
these defocts: this cminsts in fixing a masimum and a fnim'mum price, it bMng deciaied In the teSM 
that the produce to be paid to the landlord shall tw converted Into money, according tq the cnrreH nnees 
of the year: hut that, to whatever extent prices may rise above the maximum price fixed m thdltaw, 
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hnagorada^ of twhrm, of which they must otherwise have been demved. It 
with one or other of two advantages to the landlord, fl rst, by bringing tanu maid 
Auids of talcen, it excites greater competidon, or, secondly, it leaves a ftmd in ha)hd to tM 
the lnalWtlatB culdyatioa of his land in Scotland thu system is attended with no haaardi tine 
" ligve alwayikJn that country, a security, by means of their legal rights of hypothec, on ttteerw Of the tenant 
In the case of farms merely pastoral,Imlera, the landlord’s claims w ill not be weU sepured, Decanseaionant 
temoving at W^itsanday'tinll have left no crop behind to answer for the rent ui fisned of tlMMUtHre, 
aoecrdlngiy, rents are stipulated to be paid in advance IQuar Jour Jgr vci.il p.1^) 

tBffl 2 Mite for o term <f$/ear> u not, tn all caret, a enffinent encouragement to tpirited cuUHiaaoitt 
ttfpovanants in respect to the management of the lands miy be iiyudiciou , the tenant may he-aostrlcMy 
wAMned to a particular mode of culture, or a particular course of cr^s, as not to be able to avail hmmdf 
mRne beneSctal discoveriet which a progressive state of agriculture never fails to intfo^KK JOx, on the 
pMtar hand, though thU is much more rare, the tenant may be left so entirely at liber^iih that emor the 
necessity of his cumimstaoccs, during the currency of the lease, or his intinrest towards its sbMfimUoo, may 
lead hln| to exhaust the soil, instead of rendering it more productive When a lease therHore u either 
redundalM^ or dedoicnt in this respect, where it either permits the lands to be determratoA or prevents 
tbelr ImpiWenfent, tiw connection between landlord and tenant is iorined upoti other views, am lOgu* 
lated bp some other prweiple, than the general one on which we think it should be founded 

46^ Bettn^tae covettantt are atwayi necessary to the seem tty of the landlord, nofidthstandlQg (he 
blgh Buthoritywr Or Smith to the contrary, and in some cases beneArial to the tenant Their sxpedlMcy 
(Smoot well be ^estionM in those parts of the country where an improved system of agriculture has made 
Ititle progress. A landnoider, assisted ^ the advice of men experienced in framing these covenant^, can¬ 
not aocfit any daaier or less odbnsive plan for the improvement of his property, and the ultUhate advan. 
taM m hit tenantrj' feven iii the best cultivated districts, while farms continue to be let to the highest 
gWAmsible ofibrers, a few restrictive covenants cannot be dispensed with T(ie supposed interest ql the 
tensxf i* fnn feidile a security for correct management, even during the earlier part of a lease, and In the 
tatter phrt of ft, it is thought to be his interest, b^ost cases tn exhaust the soil as much as possible, not 
Miy for the salie of immediate profit, but frequent m order to deter competitors,-and thus to ahtain a 
ronewaVof JhMJease at a rent somewhat less than uie lands would otherw ise bring [Sup Encjps. Srtt art., 
Agr } In England the tenant is generally bound down by a mass of cumbrous and useless ooilenants, not 
depn^g him of the power of exercising all judgment, but often tying him to a course at variume 
win the interfet of both the contracting parties A few simple, but precise stipulations, will, fpr the 
mAst part, be sutflcient to restrain the lessee trom an injurious course of cultivation, and supersedd the 
necessity of those vexatious covenants which areftiftentoo heedlessly imposed upon hun. (Qian- Jemf. 
Agr vol I. p 798) 

4099 ffIM tenants at anil, and such as hold on short leases, restrictive covenants are more necessary 
than with tenants on le-iscs of nineteen or twenty years, but in many instances, they are too numerous 
and complicated, and sometimes even inconsistent with the best courses o modem hushandry The 
gimt error lies, in prescribing rules by which a tenant u positively required to act, jiot in prohibiting 
such practices and such croiis as experience has not sanctioned Tlie improved knowledge, and the 
liberailty of the age, have now expunged the most objectionable ol these covenants, and throughout 
Whole counties, almost the only restriction in reference to the course of crops is, that the tenant shall not 
take two culuiferouB crops, ripening their seeds in close succession Tins single stipulation, combined 
with the obligation to consume the straw upon the fsrm, and to apply to it all the manure made from its 
produce. Is sufficient not only to protect the land ftom exhaustion, but to insure, in a greet measure^ IW 


tent of this, siMIbc the interval between the succession ot corn crops on the same fields, if It be agreed that 
Iialf the farm, for instance, shall always be under grass, there can nc only two crops of corn ftom the Same 
field in six years In this case, not more than two sixths being m com, one sixth in green crops or fallow, 
•nd three sixths m clover or grasses, it becomes almost impossible to exhaust any soil at s3l fitted for 
tillage There are few indeed that do not gradiudly become more fertile under this course crf'croppiiig 
It Is sufficiently evident, that other covenants are necessary in particular circumstances, such as peimis. 
glontodlsposcofstraw, hay, and otlicr crops ftom which manure is made, when a quantity of manure 
equal to wW they would nave ftiinishcd is not firom other places, and a prohibition against converting 
rich old grarmg lands or meadows into corn lands In this place we speak only of general rules, such as 
arc applicable to, perhaps, nine tenths of all the arable land of Britain, and such as are actually oWfirved 
in our best cultivated counties 

4700 For the last four years qf a lease, the same c ovcmip ts are generally sufficient, only they require 
to be applied with more precision Instead of taking^lVKranted, that the proportion the Arm that 
eailDot be under com, wiu be properly cultivated, ftoia the tenant’s regard to nis own interest, it becenies 
nMeisaiy to take Mm bound to this enbet m express terms the object generally bang to enkble the tenant, 
W4b a new lease, to carry on the cultivation of the lands, as if the former lease baft not termimfted 
1|^at these additional sUmlations should be, must depend in part on the season of the year at which the 
neW lesM commences, and in part on the course of crops best adapted to the soil, and me partial^ 
awwtanCca of every Csrm 

470L mth respect to the form tfa tease, as no one form would suit every district, noUiIngepecifie can 
be laid down with advantage The lawyers of every estate have wticular fomu, and It is earn tor 
th eonifert wtth the proprietor or manager, to Obliterate useleu dt Injurious lestnotloni, gut ndMitute 
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distinct, days, or disti^t parts of die ^y, ibt each receipt, so that die different tenants 
and suitors may kno% their hours of attendance. 

• 4703. The intdnsa ^holding maTtor courts depends on whether they are held of right, 
or merely by cusd|^ Jf the copyhold tenure is so far worn out in any manor, that there 
are not two ancirat or feudal tenants remaining yrithin it, dit court has lost its legal 
power; it cannot by right take ci^nisance of crimes, nor cnfbrce amerciaments. Never> 
theless, manorial courts have their uses, in regulating &rm roads, dri^ays, and water¬ 
courses, and in preventing nuisances of different kinds within a manor ;%d it is generally 
right to preserve the custom of holding diem for these purposes, 

4704. Where copxfhcild courts remain in force, and where legal forms are to be observed, 
a law “ steward of the manor ” is proper to hold them. It is not necessary, however, 

'that courts of* this kind should interfere with the receipt of farm rents; or that a business 
of this nature should in any way clash with the general receivership of the estate. Em¬ 
ploy an attorney to hold courts, as a surveyor to arbitrate disputes, or an engineer to plan 
works of improvement. 

4705. The^ projnrielff of having fixed days for reedving the rents (f furnis is evident ; 
and some consideration is required to dctemilnc on the season of the year for holding 
diem, so as not to oblige the farmer to forced sales of his prodi^e. In England and 
Ireland, farm rents are generally due at Lady-day and Micliaelinas, and in l^tland at 
Candlemas and Lammas. But the proper times of paying them depend on the market¬ 
able produce of an estate, and on the season of the year at whicli it goes in common 
courw, and with the best advantage, to market. A tenant should never be forced to sell 
his produce with disadvantage; nor, when ho has received his money for it, ought be 
to be at a loss for an opportunity of discharging his debt to his landlord. On corn-farm 
estates, or those w'hose lands are kept in a stete of mixed cultivation, which comprise 
the great mass of farm lands in this kingdom. Michaelmas may be considered as one of 
the worst times of the year, at which to callWpon tenants for tlieir rents. It is at the 
close (or, in tlie northern jirovinees, perhaps at the height) of harvest, when the farmers’ 
pockets are drained by extra labour, and when they have not yet had time to thresii out 
tlicir crops to replenish them ; nor is the summer’s grass at that season yet consumed, 
nor otr-going stock, perhaps, yet ready fur market. In Norfolk, Marshal found the 
end of February, or beginning of March, a very fit time to pay the Iialf year’s rent due 
at Michaelmas; and June for paying those chic at Ladyday. In some districts of the 
north it used to be the custom not to demand the first half year's rent, till the tenant was 
a year in his farm, by which ine.ans he had the use during his lease of nearly a year’s 
rent in addition to his actual ciipital. But farmers theie being now considered as 
possessed of more wealth than formerly, the first half year’s rent of the lease is paid 
nine months after possession, and the last half year’s rent of tlie term on or 4mmcdiatel;|r 
before its expiration. 

4706. The proper days for receiving rents arc to be determined by the local circum¬ 
stances of an estate and the district in which it lies ; mure especially by the fairs of the 
neiglibourhood at that season, and by otlier stated times at which the tenants are accus¬ 
tomed, in conformity with the practice of the country, to receive for their dairy produce 
or other articles delivered in to dealers; and should he fixed immediately afWr these 
days of einbursemcnt. 

4707. On the sulgect of arrears, a good deal has been said by Marshal; but it is one 
of'those which may very safely be left to tlic good sense and discretion of the proprietor 
or |ii8 manager. 


Sect. III. KeSping and Audaing Accounts. 

4708. dearness and brevity constitute the excellence of accounts, and these excel- 
ibneies are only to be obtiuned by simplicity of method. Where lands lie in detahlied 
estates so as to require different receivers, a separate account is necessarily required for 
each receivership; but to preserve this simpli(;ity and clearness, it is necessary that the 
several sets should be in precisely the same form. 

4709. The groundwork of t%e accounts peculiar to a landed estate is the rent-roll: 

from 'this receiving rentals are to be taken, and with these and the misddlaneous 
receipts and disbursements incident to the estate, an account current is to be annually 
made out. » 

4710. In the receiving’rental the particulars which a receiver wants to see at one view, 
when receiving the rents of an estate under judicious management, ^^cre rents arc 
regularly received, and where occupiers pay taxes and do ordinary repairs,' aie few; die " 
name of the farm, the name of the .tenant, and the amount of bis half prear’s rent, oidy ^ 
are required; but upon an e.state, on which arrears are suffered tO remain, and on whiplff 
matters of account are liable t» take place, a greater number of particulars are necessary,; 
as the name of the farm, of the tenant, his arrears, his half year’s renf^ any other charge 
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against him, any allowance to be made him, and the nett sum Receivable, leaving a 
blank for the sum received and anotlier for the arrear left. 

4711. Accounts current are required to be delivered in annually by tlie acting manager, 
who ought generally to be the receiver. If the current receipts and disbursements are 
numerous, as where extensive improvements arc going on, and woods, mines, quarries, &c., 
in hand, such accounts may be given in montlily, which will show the progress of the 
several concerns, and simplify the business at the end of the year. 

471^. On the best mawtged estates it is usual, besides the books which have been 
mentioned, to keep a ledger; opening separate accounts for farm lands, woods, mines, 
quarries, waters, houses and their appurtenances, public works, &c.: and where a pro¬ 
prietor has several detached estates, besides such accounts being kept on each, one master 
ledger contains accounts for the whole property. This, indeed, is notliing but an ob¬ 
vious application of mercantile book-keeping to territorial property, the advantages of 
which cannot but be as great in the one case ns in tile other. 

4713. In auditing estate accounts, the rent accounts are to be checked with the arrears 
of the preceding year; tlic column of rents with the rent-roll, corrected up to the last 
term of entry in order to comprise the fresh lettings; and the columns of account with 
the particulars, those of allowances being signed by the respective tenants. 

4714. The monthly accoxints of receipts and disbursements, as well as the annual pay¬ 
ments, arc to be compared with voucher.^. The receipts arc checked by deeds of sale, 
contracts, and other written agreements, the awards of referees, or the estimates of sur¬ 
veyors, the market prices of produce, &c. ; the receiver, in every case, identifying the 
person from whom each sum was received. Each disbursement requires a direct and 
sufiicient voucher, cndorseil and numbered, witli a corresponding number ailixcd to the 
charge in the account, so tliat they may be readily compared. 

4715. The most essential part of the office if an auditor is that of entering into the 
merits of each receipt and payment; and considering whctlier the charges correspond 
with the purposes for which they are m.-ide; and whetJier the several sums received are 
adequate to the respective matters disposed of; by these means detecting, and thence¬ 
forward preventing, imposition and connivance. This, however, is an office which no 
one but a proprietor, or other person, who has been conversant with the transactions that 
have taken place upon the estate, and who has a competent knowledge of rural concerns, 
can properly perform. It may tlierefore be right to repeat, that if a proprietor has not yet 
acquired a competent knowledge of his own territorial concerns, to form an adequate 
judgment of the different entries in his manager’s account, he should call in the assistance 
of those who are conversant in rural aflairs, to enable him to judge of any particuhu- parts 
that may seem to require it; and should not set his hand to an account which he does 
not clearly understand, nor authorise another to sign it, who may have less knowledge 
than himself of its merits. 


BOOK V. 

SELECTION, HIRING, AND STOCKING OF FARMS. ' 

471fi. Farms or lands let out to men who cultivate it as a business or prfession exist in 
all highly civilised countries. Sometimes the farmir or tenant pays to the proprietor or 
landlord a proportion of tlie produce, ilclermined yearly, or as the crops ripen; and 
sometimes he pays a fixed ijuantity of produce or labour, or money, or part of each of 
these. In Britain, where farming, as a profession, is carried to a higher degree of per¬ 
fection tlian in any other country, the connection between landlord and tenant is regularly 
defined by particular agreements and general laws; and the latter, on entering on a farm, 
engages to pay a fixed sum for its use for a certain number of years. This sura is fixed 
according to the estimated value of tlie land; but being fixed, and for a certain time, 
it admits of no aliatemenf in proportion to the quantity or value of the produce, as in the 
proportional or metayer system general in most countries (265. and 596.); and hence 
the necessity of a farmer maturely considering every circumstance connected witli a farm 
before he becomek its tenant. The subjects of consideration form the business of this 
Book, and naturally divide themselves into such as relate to the farm, to the farmer, and 
to the landlord. &me of tlie subjects, being treated of in the preceding Book, will be 
but slightly noticed, though, as connected with the object of the present, they could not be 
altogedier omitted. 
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Chap. I. 


Circumslances of a Farm netessary to be considered by a proposed Tenant- 


4717. Whoever intends to become aprofesshnal or rent-paying farmer will, in searching 
for a farm, find it necessary to attend to a great vsfriety of considerations. Those of the 
greatest importance may ho included under climate, soil, and subsoil, character of sur¬ 
face, topographical position, extent, buildings, roads, fi<4ds, tenure, rent, and outgoings. 
In The Code of Agrtculture, a more valuable collection of facts as to these points is brought 
togetlier tlian in any other work, and fn-in it, therefore, we shall select the greater part of 
the following sections. 


Sect. I. Climate, in respect to farming Lands. 

4718. The climate of a farm is one of the circumstances over which human art has 
less control than over any other; and a fanner who has but a teinpar.ny interest in his 
possession may be considered as incapable of exercising any influence over it. He may 
improve the soil and subsoil by draining and culture; and the buildings, roads, and 
fences by additions and alterations; but it is for the landlord to attempt improving the 
climate by planting, and for a future generation to enjoy the ettects. 

4719. Siifficient attenUon, it is sjiid in The Code of Agrmdture, “ is rarely paid by the 
fanner to tlie nature of the climate in which his operations are earned on. Unless the 
system he adopts be calculated for the weatlier his crops are likely to experience, every 
exertion will often terminate in disappointment. The system tliat is proper for warm 
and dry situations is not suitable for cold and wet ones; and in a bleak and backward 
climate, the nature of the soil ought not only to be attendetl to, but the utmost care 
ought to be paid to the early sowing of the c.arliest varieties of seed. Even the species 
of stock to be bred or kept on a farm should, in a great measure, be regulatt'd by the 
climate. Hence, this is a subject which the diligent farmer will invariably study witli 
the greatest solicitude. Climate jmd soil, Curweii justly remarks, are, alwve all other 
considerations, those which the farmer ought constantly to keep in view.” {Itqjort to the 
Workington Society.) 

47‘20. In considering the climate if a country, the following points are of peculiar im¬ 
portance _Its general character, and the means of its improvement; its local heat; the 

light it furnishes; the quantity of its moisture; the prevailing winds; its position, 
whetlicr maritime or inland; the regularity of the seasons; the phenomena to which it is 
liable; the productions best suited to it; the expenses it may occasion in cultivation; 
and its suitableness for the introduction'of exotic pliints and animals. 


4721 Tke geiwrol character of a iltmafc not only depends on position or latitude, but likewise on the 
riev.ition of a rotiiitry above the level of the sea; its gciier.il aspect, the vicinity to moiuitains, forests, 
Ixigs, marshes, lakes, and seas, the natiiic of the soil and siihsoil, mid the power which the former pos. 
scssps of retaining heat and moisture , the direction of the winds, the length of time the suii contmues 
above the liorisoii, the dift'erenee of teiiiperalnrc between the day and the night; and the extent ot dry 
aurt.ice III tin* ncighboiirhooil. The result of these particulars eombined form what may be e^cd tlic 
rhafflutor of rliinati* sSornc of tiie tMiiscH of an nn/avouraljlc climate cannot be reracctiwi by 
any human efibrt, in other cases, art may etfiJut much , but that art is jfcncr.illv I'Uch as the fanner can 
Rpidoni undertake, unless with a very long lease. Anieliomtions of this sort, iherciore, belong to tne 
landlord. , , . * * • j 

The tMporfance (if heat^ as a stimulus to vegetation, Csannot be doubted. It is at a certain degree 
of heat that vegot.Uion commences, and it boeoines nearly stationary when the temperature falls below it. 
There arc, comiwr«ati vely hpeaking, but few plants caleulatcd for very cold countries, and these arc scUioin 
Vsilunble : whereas, in warm and temperate regions, the variety is great, .ind their ''fllbo unquestionaDie. 
Indeed, such is the etTect ol cold, that, while the thermometer is below lorty deuces ot heat, the strongest 
plcints become toriiid, and remain in that state while it continues. Rovived by the • 

strengthened by tne heat of summer, they acquire fresh lilc and vigour, and arc thus better enabled to 
withstiind the rigours of the succeeding winter. . - j. s 

4723. An mcreasi d fcmpi'i‘ature^ when not ca)rie<i to excess^ will fwgmmt the qf^mtitv nvirttlot: 
matter in a plant, or improve the quality of fruit grown under its infiuenre. Thus, Liigusn barley, or 
equal weight, is more valuable than the Scotch, bfeaiise, from growing in a wanner elimate, and enjoying 
the advantage of a greater quantity of heat and light, it is more fully ri|>cned. It thence acquires more 
saccharine matter, and produces a greater quantity of spirits, or of malt liquor. It is also proved, by tne 
cxiicriments of Sir Humphry Davy, that wheat, ripened in a more regular and warmer contains 
more of that valuable article calUni gluten, than the same siiccics of grain when raised in ^^and. 



seldom ri|>en in a northern elimate, where the greatest summer heat is both unsteady ana ot snort 

*47525. The quantity qf solar liyht which n climate ftitnishes, is likewise an important obj^t of enquiry. 
Light is essential to increase the proportion of stan h or farina j to complete the formation ol oiM m 
plants: and to give to fruits their'Jiropcr cdilour and flavour. It has also thq. effect ofaugmcntiiig 
saccharine matter, insomuch that those sugar-canes which are exiiosM to the lun have more or that 
iiniHirtant ingredient than when they grow under shade. Nor ought the observation to w wniitM, rrmt 
darkness and light have effects directly opposite upon vegetables. Darkness favours the lengtn or we 
growth, by keeping up the pliancy of their parts, lignt eonsobdates them, and stops growth, by favounng 
maturation. Hencjc- m the nortnemmost regions, plants go through all their stages of fpowtn a tinus 
when the sun no longer quits the lioruon; and the light, of which they thus experience the unremUia^ 
effect, hardens them beiore they have lime to lengthen. Their growth is therefore quick, but or wort 
duration. They are robust, but undersized. {Mirbcl.) It has been remarked also, that a soil, not reten. 
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tlve, will be more productive in a wet cUmate than in a dry one. Hence, in the western coatto of England, 
as in Lancashire, where the quantity of rain that fails annually vanes from forty to sixt^ inches, a siliceous 
sandy soil is much more productive than the same species of soil in the eastern distnets, where seldom 
more than from twenty-Ave to thirty.Ave inches of ram fall IK a year. In wet climates, also, even wheat 
and beans will reouire a less coherent and absorbent soil than in drier situations. At the same time, 
weather moderately dry is the most favourable to a great produce of corn j and the blossoms of wheat, in 
particular, sat best if no rain falls in the Aowcnng season. 

4736. The importance qf moitture to vegetation is obvious to every one. Water constitutes a large pro. 
portion of every plant, and is the vehicle of tlie food of plants held in solution. Hence, without so essential 
an ingredient, they must either become stunted in their growth or perish. In dry weather, when vegc. 
tation seems at a stand, no sooner do showers of ram fall, than a rapid growth of every kind of herbage 
immediately succeeds, even on poor dry soils, where otlicrwisc, however well manured, vegetation would 
make but slow progress. 

4737. The quanhiy qf rain that falls annually in any eourUry is a very inferior consideration, when 
compared with that of the general and cijuablc distribution of that quantity throughout the several days 
and months of the year. A great quantity, at the same time, is rather hiirttiil than licncAcial j whereas 
those moderate, but golde.'i showers, which regularly fail on a soil ealeulatcd to receive them, are real 
sources of fertility, it is by this that the character of a climate, whether wet or dry, is chicHy deter¬ 
mined, and the operations of agriculture are principally inAuciiced. 

4728. The utility of a moist atmosphere, mth a view to vegetation, in some respects, jieculiarly re. 
markable. Thus, in wet climates, as on tho western coasts of England, .Sci’tland, and Ireland, croiM of 
grain and potatoes are found to exhaust Ihe soil less than in dry situations (lats in particular are im. 
poverishing in a greater degree in dry clin\ates, than in moist ones; and in the lui oier, should be sown 
much earlier than in the latter. 

4729. The disadvantages qf a wet elimale to a farmer, more especially if accompanied with a retentive 
aoil, are very great. It is calculated, that in the richest district iti Scotland, the Carse of Cowrie, there 
are only about twenty weeks in the year At for ploughing, whereas in several ]<arts of England, they 
have thirty weeks, and in many cases more, during which this essential operation can bcpcrfomied. 
Hence idoughing must be much more expensive in the one case than in the other. 

4730. The season of the year in which rain abounds is likewise of much imiiortance. An excess is pro. 
judicial in any season, but is jiecuharly so in autumn, when it oflcii lodges the grain by its violence, or by 
Its long eontinuance prevents the corn from being properly liarvestcd. The hopes of the husbandman 
are thus blasted, and the fruits of his toil and industry arc frequently diminished, and sometimes entirely 
lost. 

4731. Dews have a great effect in furnishing plants with moisture; and, indeed, without their aid, 
vegetation, in warm and dry climates, could not go on. Even in temperate regions dews are bencAcial. 
In Guernsey, on the coast of Normandy, the autumnal dews arc singularly heavy, so much so tliat, in the 
middle of a hot day, the dew.drops are not quite exhaled from tlie grass. From this moisture the alter, 
grass receives great bencAt. Dr. Hales estimatixl the quantity of dew that tails in one year at three and 
a half inches; Dalton, at nearly Ave inches. In this matter, however, it is not easy to lie correct. 

4733. The prevailing winds have a great inAucnce on the char.icter ol a climate, and a powerful efibet 
on vegetation. When they pass over a large expanse of watci, they arc usually of a warmer or higher 
temperature in winter, than those which blow over high lands; more especially if sueli come from 
countries covered with snow. Hence the cast and nortii.east winds, which have passed over the coldest 
regions of Europe, are much colder than the west and south.wcst winds, which blow over the Atlantic 
Ocean, and they oftener occasion blights. The former are comparatively drier unless when accom]Miiiicd 
by those thick mists, called haars, arising from the copious evaporation of the German Ocean. I'hc latter 
are loaded with the vapours of the Atlantic, and often, from excess of moisture, are rcndereii prejudicial. 
The strength of the prevailing wmd<^ or the violence with which they act, more esmcially during harvest, 
ought likewise to be considered If they are very violent, they are apt to affbet the croiis, and of course 
it becomes an object to suit the produce to them; and to form tences, enclosiia-s, and plantations accord, 
ingly. 

4733. A mardhne position ocA'asions a more ci^ual temperature in a climate. Where a great body of land 
is exposed to the heating rays of the sun, the air becomes much warmer than it would if resting upon a 
small body of land, contiguous to, or surrounded by, the ocean. On the other hand, as the sea always 
preserves nearly the same temperature, aud, except in the most northern regions, is never frozen, it com¬ 
municates warmth, in the cold seasons of the year, to the air jiassing over it, which had been cooled in its 
passage over continents covered with icc and snow. Henre islands are more temperate than continents. 
It appears, indeed, that the thermometer has not so great a range on the sea coast, as in the more inland 
parts of Great Britaiq, even at an elevation of 4(X) feet above the level of tiie sea. Of the iiiAiience of 
proximity to the sea many proofs might be brought forward. It is in consequence of this circumstance, 
that the city of Moscow, which is situated somewhat farther south than Edinburgh, exiiericncce winters 
much more severe. Another eflbct of a maritime position is, that strong winds which blow from the sea 
are sometimes accompanied by salt spray or vapour, which is injurious to crops of grain, and the leaves of 
trees i but when it comes in moderation, tliosc saline particles, with whiih the westerly winds are loaded, 
eontribute to the verdure of tlic Acids in pasture. 

4734. The nature qf t/w inland position is also of much importance. The relative position of the neigh, 
bouring hills occasions a material iti Abrence of climate, exposing some districts to great seventy ot weather, 
and,l^ paotecting others IVom that disadvantage, greatly promoting their fertility. 

4735. In manv countries the seasons are regular. In others, as in Great Britain, they are extremely 
variable, and often change, in the space of a lew hours, from dry to moist, from hot to cold, from clear to 
cloudy, and from a pleasant serenity to all the violence of a tempest. But such irregularities of climate, 
however uncomfortable, are often favourable to vegetation and compensated by the advantages they pro¬ 
duce U is not in countries where the seasons oi heat and cold, wind and rain, are periodical, or where 
the greatest regularity of climate takes place, that mankind are the most healthy nr vigorous, or the useful 
productions of the soil most perfect Perhafia a sameness of climate, as well as of other things, is prejudi. 
elal rather than usefril. Where a climate is inconstant, tlie air is reAned and puriAcd by the frequent 
changes it undergoes; and the disadvantages which originate from that source are ofren counteracted, 
or St least essentially mitigated, by judicious management, and persevering exertions. 

j473A. The climate of a country is likewise reeled by atmospherical and natural phenomena; by earth- 
quakes, v^canos, violent thunder storms, lightning, hail storms in summer, early frosts, whirlwinds 
and hurricanes, water-spouts, and by that atmospheric appearance, known under the name of 
Aurota borealis, so frequently to be seen in northern, and sometimes even in southern, regions : but these 
pbMomana, for the most part only occasional, sometimes prevent greater calamities, and, in this country, 
are rarely attended with permanent evils. 

4TS7. rhu'tt late In spring are highly injurious to the blossoms of fruit trees; and autumnal frosts creep 
along the lianks of rivers, destroying the com in the dowering season, and blasting the stems of potatoes 
in low situatloni. Winter frosts are ultimately rather favourable to vegetation j and snow, particularly 
When it CMers the ground for some time, and gradually melts away. 

4J^ n* MVj ond, in many eases, the value, qf the productions qf a country, depend upon Us climate, by 
yHiMe'inMuence their growth may either be advanced or retarded. The same stiecies of tree, which, in a 
temperate ellinat^ wUT rise to a great height, and swell to an immense sice. In an exposed situation will 
remain smaU and stunted. By a favourable cUmate, also, the most barren spots, whicli in a cold country 
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must remain completely waste. In a warm one may be rendered productive. Thus, where tbe climate Is 
adapted to the culture of the vine, rocks, which in Great Britain, and in colder countries, would in 
general be of little or no worth, in the southern provinces of France may yield as mneta in valuable pna. 
ducc as the cultivated land in their neighbourhood. The real excellence of a climate, however, depends 
on Its yielding, in perfection and abundance, the necessaries of life, or those which constitute the principal 
articles of fo<^ for man, and tor the domestic animals kept for his use. In this point of view, a meadow 
is much more proiiuctivc, and in some rea|iects more valuable, than either a vineyard or a grove of oranjges; 
though the one may be situated in a cold and variable climate, and the other in a country celebrated both 
for its regularity and warmth of temperature 

473a £wh the nature qf the artieles raned depends upon the climate Thus, in many elevated parts, 
both of England and Scotland, wheat cannot be grown to advantage, and in some ol the high.lying dis¬ 
tricts of the Utter, it has never been attempted. I n several of the northern counties, it has been found 
necessary to sow, instead of the two-rowed bai ’ey, the inferior sort called bear or big; and oats, fVom the 
hardy quality of the grain, are found to be a more certain and more profitable species of com than any 
other; while in humid districts peas or beans cannot be safely cultivated, firom uie {leriodical wetness of 
the autumn. On the whole, without great attention to the nature of the climate, no profitable system 
ran be laid down by any occupier of Und. 

4740. An inferior climate greatly augmenit the expentet qf cultivation; becssisea number of horses are 
required for latxiur during the sliort period of the year, when the weather will admit of it, which, at other 
seasons, are a useless burden u|)un the ferm. When to this arc joined an uneven surface and an inferior 
quality of soil, arable laud is ot little value, and yields but a trifiiiig rent. 

4741. Exotic plantt or animalt can only be naturalised in climates with success by |Ntying attention to 
tiiat whence they were brouglit, and by cndcavouriiig either to render the one as aimiUr to the other as 
rirriimstani-es will admit of, or to counteract, by judiriou.s management, the deficiencies of the new one 

4742 In order to aacertam the nature qf a climate, the farmer, in modern times, has many advantages 
which his predecessors wished for in vain. The progress of science has given rise to many new instru. 
mviits, which ascertain natural phenomena with a considerable degree of accuracy It may still be proper 
to study the appearance of the Heavens, and not to despise old iiruverbs, which often contain much local 
truth ; but the vane now (lOiiits out the quarters whence the winds blow, with ail their variations; the 
barometer often enables us to foretel the state of the weather that may be exiiecteil; the thermometer 
ascertains the degree of heat, the hygrometer, the degree of moisture ; the pluviometer, er raili-gauge, 
the quantity of nun th.st has fallen during any given pciiod ; and, by keepuig exact registers of ail these 
particulars, much useful infonnation nmy be dciived. The influence ut diil'erent degrees of temperature 
and humidity, occurring at diflerciit times, may likewise be obsci red, by comparing the leaflng, flower, 
ing, and atter.prugress of the most common sorts of trees and plants, in dlfl'crvnt seasons, with the period 
when the several crops of gram are sown and reaped each year. 

Sect. II. Sotl in reitfiecl to Jarming Lands-- 

4743. The necesiity of paying attention to the nature and quality of the soil need not 
be dwelt upon. By ascertaining the (qualities it possesses, or hy removing its defects, 
the profits of a farmer may he greatly increased. He must, in general, regulate his 
measures aceonlingly, in regard to ilie rent he is to offer; the capital he is to lay out; 
the stock he is to keep ; the crops he is to raise ; and the improvements he is to execute. 
Indeed, such is the importance of the soil, and the necessity of adapting his system to Us 
peculiar properties, that no general system of cultivation can be laid down, unless all the 
circiim,stances regarding the nature and situation of tlie soil and subsoil be known; and 
such is the force of habit, that it rarely happens that a farmer who has been long .accus¬ 
tomed to one species of soil will he equally successful in the management of another. 
From inattention to the nature of soils, many foolish, fruitless, and expensive attempts 
have been made to introduce different kinds of plants, not at all suited to them; and 
manures twive often been improperly apidied. This ignorance has likewise prevented 
many from employing the means of improvement, though the expense was trifling, and 
within their reach. From ignorance also of the means calculated for the proper culti¬ 
vation of the diflereiit soils, many unsuccessful and pcniicious practices have been 
adopted. Soils may bo considered under the following general heads : — Sandy; gra¬ 
velly ; clayey; stoney; chalky; peaty; alluvial; and loamy, or that species of arti¬ 
ficial soil into which the others are generally brouglit by the effects of manure, and 
of cartliy applications, in the course of long cultivation. 

4744. Though sandy soils are not naturally valuahle, yet being easily cultivated, and well calculated for 
sheep, that most profitable species of stork, they arc often fanned with considerable advantage; and when 
of a good quality, and under a regular course of husbandry, they arc invaluable. I’hey are easily worked, 
and at all seasons ; they arc cultivated at a moderate ex]>ense; arc not so liable to injury from the vicia. 
situdes of the weather; and in general they .urc deep and retentive of inoistiiro, whirh secures excellent 
crops even in the driest summers. The crops raised on sandy soils are numerous, such as turnips, potatoes, 
carrots, barley, rye, buck-wheat, peas, clover, saintfoin, and othey grasses. This species of soil, in general, 
has not strength enough for the production of Swedish turiiii>8, beaus, wheat, flax, or berqjK in ahy dcgrei^ 
of perfection, without much improvement in its texture, the addition of great ouantitics of enriching ma- 
jiurc, and the most skilftil management. In Norfolk and Suflbik it is found, that poor sandy soils, unfit 
for any other purpose, will, under saintfoin, produce, after the first year, about two tons per acre of 
excellent hay, for several years; with after-grass, extremely vatuabre for weaning and keeping lambs. 
How much mote beneficial than any crops of gram that such soils usually yield I { Young’s Kale^. 12SL) 
474% The fertility cf sandy sods is in proportion to the quantity of rain that falls, combined with tho 
frequency of its recurrence. As a proof of this, in tbe rainy climate of Turin, the most prolific soil has 
from seventy-seven to eighty per cent, efsiriceous earth, and from nine to fourteen of calcareous; whereas 
in the neighbourhood of Paris, where there is much less ram, the silex is only in tbe pioportum of ftom 
twcnty.six to fifty per cent in the most fertile parts. 

4746. Gravelly sods difier roaterially from sandy, both In their texture and modes of management They 
are frequently composed of small soft stones, sometimes of flinty ones; but they often contain granite, 
limestone, and other rocky substances, partially, but not very minutely decomposed. Gravel, being more 
porous than even sand. Is generally a poor, and what Is called, a hmvry soil, more especially when the 
parts of which it consists are hard in substance, and rounded in nirm. Gravelly soils are easily exhausted; 
for the animal and vegetable matters they contain, not being thoroughly incoriiorated with the earfhy 
constituent parts of the soil (which are seldom sufficiently abundant for that purpose), are more Uablfl to 
be decompose by the action of the atmosphere, and carried off by vater. 
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4747. A gravelly lott, free from stagnant water, gives mcli an additional warmth to the (Tiraate, that 

vegetation ia nearly a fortnight earlier than wliere other soils (iredoininate. About Dartford and Black- 
n^lh, in Kent, such soils produce early green peas, winter tares, rye, autumnal peas, and occasionally 
wheat, in great perfection. ' 

4748. Gravelly totli, iu a wet climate, answer well (hr potatoi's; in Cornwall, in a sheltered situation, 
"^*1? * ™mniand of sea-sand, and of sea-wced, they raise two crops of potatoes in the same year. 

47W. Poor gravelly soils full of iprtnga, ani those sulphureous, arc very unfriendly to vegetation; and 
arc better calculated for wood than for arable culture. 

4750 The stony, shatey, or stone-brash soils of Gloucestershire, and the midland counties of England, 
are much mixed with small stones, but have more freiiuently s.ind, or clay, or calcareous loam, in their 
composition than gravelly soils, and are therefore generally preferable. 

47.41. A clayey soil is often of so adhesive a nature that it will hold water like a dish. In a dry summer, 
(ho plough turns it iiji in great clcxls, scarcely to be broken or separated by the heaviest roller. It requires, 
therefore, much lalxiur to put it in a state (it for producing cither corn or grass, ami it can only be culti. 
voted when in a )>arucular state, and in favourable weather. Though it will yield great crops under a 
(iTo^r system of maiingement, yet, being cultiv.-itcd at a heavy exiiciise, requiring stronger instriiincnts 
and stouter horses, it is seldom that much profit is obtained, unless when occupied by a judicious and 
attentive (armor. The liest iiiamsgemcnt of clay soils is that of the Lothians. There they are found 
well calculated tor growing crops of beans, wheat, oats, elover, and winter tares; but arc not adapti^ for 
barley, unless immediately after a fallow; nor for potatoe.?, unless uml very peculiar management. In 
regard to turnips, they do not usually thrive so well in eliijs, as in soils wlueh are more dree and open : 
but it is now ascertained, th.it the Swedish, and above .ill the yellow, turnip maj be raised in them with 
advantage, t^it the quality is superior} that if they are taken up early, the soil is ik • injured; and that 
there is no diiiiculty in preserving them. Clays beeome good meadow-lands, and aiiswci •' ell for hav, or 
soiling, when in grass; but (rom their ajititude to lie po.iehed, they are, in general, unfit to lie fed by 
heavy cattle m wet weather. In dry sca-soiis the after.grass may be used to feed neat rattle till October, 
and sheep till March A stiff clay, when not cold or wet, with a strong marl under it, is preferred iii 
Cheshire and Derbyshire for the dairy. 

47.42. On reclmmed jhat-hop, oats, rye, beans, ijotatoes, turnips, r.arrols, cole-seed, and white and red 
clover, may be cultlvateil. Wheat and liarlcy have succeeded on such lands, after they hi-ivc been siipjiliiHl 
with ubiiiidance of calcareous earth ; and the fioriii grass (.fgrnstis stolonifer*i) seems likewise to be well 
adapted to that description of sod in a warm rlimate In Leicestershire, and other counties, they have 
great tracts of meadow-land; these are, in many instances, the sites ot lakes filled up, and the soil is com¬ 
posed of peat and sediment, the pc'at origiiiaMv formed by aquatic vegetation, and the sediment brought 
down by rams and streams from the upland I'his soil is admirably ealcnlaled (or grass 

475.5 The fens in Cambridgeshire, Lnieolnshire, and several other districts in England, consist of iieat 
and sctliinent 

47.''4. Chalii/ mils nrineipally consist of e.aIeareous mattci mixed with various siihstanees, in greater or 
less proportions. Where clayey or e.irthy sulistaiiees are to lie lound in such sods in eonsider.ible quanti¬ 
ties, the composition is heavy and jiroduetivc: where sand or gr-ivei abounds, it is slight, and rather 
iiiifertiie 'I'lie crops chiefly cultivated on chalky soils are pea.s, turnips, b.trley, clover, and wheat; and, 
however much the soil is exh.iusted, it will produce saintfoin. 

47.4 1 Chatli/ soils are m general Jitter for fillaife than for grazing, for, without the plough, the pecu¬ 
liar advantages derived from this soil by snintfoio lotdd not be ol>t.lined Theplough, how'ever, oiiglit not 
to extend to those fine chalky downs (called ewe le.ises in Doisetahirc), wliicfi, by a very .attentive man- 
.ngcinent during a number ot years, have been hroiight to a considerable degree of fertility as grazing land, 
and which are so useful to slieiqi in the winter season. A chalky sod that has been m tillage permits 
water to jwss through it so freely in winter, and i- so pervious to the sun’s rays in summer, that it is the 
work of an ago to make it a good jaiature of ii.itur.il grasses, more especially when the chalk Iii>s near the 
surface. Hence, in the western loiinties of Eiigl.iiul, sever.d thousands of acres of this soil, though not 
ploughed for thirty years, have scarcely any grass of tolerable ipialitv upon them, and arc Uterally worth 
nothing. 8urh sods ought to bo laid down with saintfoin. 

4756 Alhtmtl soils arc of two sorts , oncileiived ftoni the sediment of fresh, and the other from that 
of salt water. Along the sides of rivers, and other eonsUlerable streams, w.ater-formod soils are to lie met 
with, consisting of the decotiiposcd matter of dot aveil veget<iblcs, with the scilimeiit of streams. They 
are In general deep and fertile, and not apt to bo injured by ram, as they usually lie on a bod of open 
gravel. J'licy are commonly cinployeil as meadows, from the h.izard of crops of gram being injured or 
carried offby floods. 

illp. Alluvial soils, arising ft out the ojierahons of sail water, called salt marshes in England, carses in 
Scotland, ami polders in Holland and Flanders, are eoinposed of thb finest jiarts of natural clay, washed 
oft by running water, and deposited on fiat ground, on trie shores of estuaries, where tiiey are formed by 
the reflux of tlie tide, and enriched with marine productions. They generally have a rich level surface, 
and being deep in the staple, they arc well ailajited for the culture ot the most valuable crops, lienee 
wheat, barley, oats, and clover are nil of them productive on this species of soil; which is likewise pecu¬ 
liarly well calculated for beans, as the tap-root pushes vigorously through it, and (inds its nourishment at 
a great depth. From the great ina.ss of excellent soil, the fertility of these tr.icts is nearly inexhaustible; 
but, from their low and damp situations, tliey arc not easily managed. Xjiiiie, in considerable quantities, 
is found to answer well <ipon this species of soil. 

4758. The term loamy soil is applied to such .as are moderately cohesive, less tenacious than clay, and 
more so than sand. Loams are the most desirable of all soils to viccupy, They are friable; can m general 
be cultivated at almost any season of the year ; arc ploughed with greater facility, and less strength than 
clay; bear better the vicissitudes of the seasons; and seldom require any change in the rotation adopted. 
Above all, they are peculiarly wcU adapted for the convf'tihic husbandry; for they can be changed, not 
only without injury, but generally with benefit, from grass to tillage, and from tillage to grass. 

4759. As to the comparative value of soil, it has been justly remarked, Utat too much 
can hardly be paid for a good soil, and tliat even a low rent will not make a poor one- 
profitable. The labour of cultivating a rich and a poor soil is nearly the .same; while 
the lat^r requires more manure, and consequently is more expensive. Poor soils, at the 
same time, may have such a command of lasting mEumrcis, as lime or marl, or even of 
temporary sorts, like sea-weed, or the refuse of fish, as may render them profitable to 
cultivate. It is a wise qiaxira in husbandry, that the soil, like the cattle by which it is 
cultivated, sliould always be kept up in good condition, and never suffered to fall below 
the work it may be expected to perform. 

Sect. III. Subsoil relatively to the Choke of a Farm, 

4760. On the nature of the understratum depends much of the value of tlie surface 
soil. On various accounts its properties merit particular attention. By examining the 
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subsoili infomiation may be obtained in regard to tlie soil itself; for the materials of tlie 
latter are often similar to those which enter largety into the composition of tlie former, 
though tlie substances in the soil necessarily altered, by various mixtures, in the 
course of cultivation. The subsoil may be of use to the soil, by supplying its defi¬ 
ciencies and correcting its defects. The hazard and expense of cultivating the surface 
are often considerably augmented by defects in Ihc under-stratum, but which, in some 
cases, may be remedied. Disorders in the roots of plants arc generally owing to a wet 
or noxious subsoil. Subsoils are retentive or porous. 

4761. lUfentiue subsoils consist of clay, or marl, or of stone beds of various kinds. A retentive clayey 
sulisoil IS III general found to be highly injunoi s The surface soil u soaked with water, is ploughed with 
difficulty, and is usually in a bad coixfitiun for the exertion of its vegetative ixiwcrs, until the cold slug- 
gislf moisture of the winter be exh.ilcd. By the water being retainerl in the upj>or soil, the putrefactive 
process is interrupted, and manures are restrained from operating, consequently tlie plants make but 
httlc progress. Hence, its grain is of inferior quatity, and when in grass its herbage is coarse. 

4762. A stony subsoil, wlien in a position approarliing to the horizontal, is in general prejudicial, and, 
if the surfacc-Hoil be tinn, usually occasions barrenness, unless the rock should be limestone; and then 
the soil, though tliin, ran easily be converted into healthy pastures, and, in favourable seasons, will fe^ a 
heavy stork They will also produce good crops of rorn, though subject to the wire-worm. 

also produce good crops of corn, though subject to the wire-worm. 

470.1. A porous subsoil is uniformly attended with this advantage, that by its means nil superfluoua 
moisture may be absorbed. Below clay, and all the variety of loams, an open subsoil is particularly 
desirable. It is favourable to all the operations of hasbandry; it tends to correct the imperfections of 
too grc.it a degree of absorbent power in the soil above; it promotes the beneflcial effects of manures; ft 
rontribiiles to the preservation and growth of the seeds; and ensures the future prosperity of the plants. 
Hence it is, that a thinner soil, with a favourable subsoil, will produce better crops than a more fertile 
one incumbent on wet cluy, or on cold and non-absorbent rock. Lands whose substratum consists of 
clean gravel or sand can bear little sun, owing to tlieir not having the cajiacity of retaining moisture, and 
their gener.illy jsissessing only a shallow surface of vegebible mould In Kngland this soil was formerly 
called rye-land, being more generally cropped with that species of gram than any other. When such 
soils arc cultivated for b.arlcy, they shouUI be sown early and thick, w ith seed soaked fort^.eight hours in 
water or in the exudation hroni a dung-heap. Thus its simultaneous germination and its siinultanoous 
njieiiing may be secured. 


Sect. IV. Elevation of J.ands relatiisely to Farming. 

The elevation of lands above the level of the sea lias :i material influence on the 
kind and quality of their pi'iidiice. I.and in tlic same parallel of latitude, other circum¬ 
stance being nearly similar, is always more valuable in proportion to the comparative 
lowness of its situation. 

4765. Iti the higher districts the herbage is less succulent and nourishing, and tJio 
reproduction slower when the land is in grass; while the grain is less plump, ninsmore 
to straw', is less perfectly ripened, and the harvest is also later w'hen the produce is 
corn. It has been calculated that in Great Britain sixty yards of elevation in the land 
arc equal to a degree of latitude ; or, in other words, that sixty yards perpendicularly 
higher, are, in respect of climate, equal to a degree more to the north. In considering 
the crops to be,raised in any particular farm, attention ought therefore to*bc paid to its 
height above the level of the sea, as well as to its latitude. In latitude 54° and 55°, an 
elevation of 500 feet above that level is the greatest height at which wheat can be cul¬ 
tivated with any probable chance of profit; and even there the grain wjill prove very 
light, and will often be a month later in ripening tliaii if sown at the foot of the hills. 

4766. The usual maximum tif elevation may be rcrkomsl between (iOO and 800 feet for the more rommnn 
sorts of grain ; and in backward seasons the produce will be of small value, and sometimes will yield 
iiotlimg but straw. It is proper, at the same time, to remark, that iii the secniid class of mountains in 
the county of Wicklow, in Ireland, where no other gram is eonsidcrcd to be a safe crop, rye is cultivated 
with success. Where the sod is calcareous, however, as on the (Jloiicestershire and Yorkshire wolds, 
from the superior warmth of that species of sod, comivared to cold clays or peat, barley grows in great 
perfection at an elevation of 800 feet above the level of the sea. Some cxpeiiinerits have been made to 
raise corn crops, at even a higher elevation, on the celebrated mountain Skiddaw, in Cumberland, but 
uiisucccssf^illyi 

*4767. The greatest height at which eom will grow, in the more remote parts of Scotland, so as to yield 
any proflt to the husbandman, is stated to be at SOO feet above the level of the sea At the same time 
ixirn has been produced, in other districts of that country, at still higher elevations, in particular at tlie 
following places; — 

Feet above the Level Feet above the Level 

Hf the Sects 

Parish of Hiune, in Roxburghshire - 600 Doubrtich, in Braemar, Aberdeenshire 1294 

Upper Ward of l^anarkshire - - 760 I..ead-hills, in Lanarkshire - - - 1564 

4768. These aAd other instances of land being cultivated on liigli elevations, however, are merely small 
spots, richly raanurcil, and, alter sA, producing nothing but crops of interior barley and oats, and seldom 
AilK ripe or successfully harvested, it is chieny where the soil is sandy or gravelly, that corn will answer 
in {M-'otiand on such elevated situations; and even then, only when the seasons are propitious, and when 
there are local advantages, favourable to warmth and shelter, in the situation of the landa 

Sect. V. Character tf Surface in regard to farming Lands. 

4769. A hilly irregular surface, whether at a high or low elevation above the sea, is 
unfavourable to farming. The labour of ploughing, carrying home produce, and carrying 
out manure, is greatly increased; while soil on the summit of steep hills, mounts, or 
declivities, is unavoidably deteriorated. On the sides of slopes the finer parts of the clay 
and mould are washed away, while the sand and gravel remain. Hence the soil in such 
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districts often wants a proper degree of tenacity for supporting corn crops. A great 
part of the manure that is applied in such situations is likewise soon lost. From 
various causes, also, they are colder than the plains. , 

4770. Many extendve countriet have no perceptible rise. These have their advantages 
from uniformity of soil, where it is rich. In otiicr districts, the surface is of a waving 
description, an inequality which contfibutes much to the ornament of tlie country, by 
the agreeable relief which the eye constantly meets with in the change of objects ; while 
the universal declivity whicli prevails mure or less in every field is favourable to the cul¬ 
ture of the land, by allowing a ready descent to any water with which the surface may 
be encumbered. 

Sect. VI. Aipect in regard to farming Larula. 

4771. Atpect, in hilly or mountainous districts, is an important subject of attention to 
the farmer; more especi.jlly where the climate is unfavourable. It is proved in a variety 
of instances, both in the central highlands of Scotland, and in other parts of the king¬ 
dom, that where the aspect of a hill is towards the north, the soil is more fertile than 
when it lies witli a southern exposure. This is attributed to the variations from frost to 
thaw in the spring months, which are greater in a southern than in a northern aspect. 
Plence, while the soil to the north remains locked fast, and secured from waste, the 
other is loosened by the sun, and carried off by showers falling in tlie intervals of thaw. 

4772. Soils which face the south are more liable to have their substance carried away by 
heavy rains, which arc generally impelled from the south and south-west. But though 
the soil to the north often produces the heaviest crops of grass and hay, yet from pos¬ 
sessing a more genial climate, and from the earlier and mure powerful action of the 
sun, both corn and grass are harvested earlier on land which has a southern than on 
that which has a northern aspect; and superiority of quality thus compensates for any 
inferiority in the quantity of the produce. 


Sect. VII. Situation of Farm Lands in regard to Markets. 

4773. No farming can go on nilhout markets. The system of fanning to be adopted 
on any particular farm, and the expense attending it, must materially depend on its situ¬ 
ation in regard to markets; to the facility with wliich its produce can be conveyed, 
where a contiguous market is wanting ; to vicinity to manure, to fuel, and to water. 

4774. The advantages rrsulftng frotn vicinity to a market, or to a large town, by which ‘that is insured, 
are very great. Some croiw, as those of potatoes, turnips, and clover, arc freijiiciitly sold on the ground. 
Without any farther trouble or expense to the firnier ; and grc.it quantities of manure may be purchased 
at a moderate expense. In such situations also there is a ready sale for every article the farm can 
produce; and the article* sold are nut only liroiiglit to market at a small expense, but the payment is im. 
mediate. For aS' these reasons, it is contended, and apparently with justice, that the neigntiourbood of a 
capital is the most proflfalile spot to farm in, notwithstanding the high rent of land, and the great expense 
of labour 

477.^. tVhere markets are not at hand, the farmer ought to take into consideration what articles will 
best suit those at a distanre to which his iirodure must be sent. In such a situation, unless 'there are 
facilities fiir the conve^anre of so bulky an article as corn by good roads, or by water-carriage, it is ad. 
visable, instead of cultivating gram, to attend cither to the dairy husbandry, or to the breeding of stock 
which can be fattened in other districts where good markets arc more numerous. This plan, by which 
the dairy, the breeding, anil the fattening of stock, are made distinct professions, is highly bcneflcial to 
the country at large. Stock can be reared cheaper in remote districts than where land is dear and labour 
high. On'thc other hand, the purchaser of lean stock avoids the expense and risk of breeding great 
numbers of animals. His attention is not distracted by a multiplicity of objects: he can alter his system 
from rattle to sheep, or brum sheep to cattle, as is likelv to be most profitable; his business is simplified, 
and the capital he lays out is speedily returned. The division of professions between breeding and 
feeding (though they m.iv be united in eircumstanccs peculiarly favourable), is on the whole a most im- 
portant link in the progress of agricultural prosperity. 

4776. /» regard to facility qf conveyance, the state of public roads, bridges, iron rail-ways, canals, rivers 
rendered navigable, and harbours, deserves the consideration of the farmer, and will most materially 
influence the value of produce. 

4777. The situation 0 the farm in regard to manures, for an easy access to lime, chalk, marl, sea. weed, 
&c. is of essential advantage to cultivation. The price at vhich these articles can be purchased, their 
quality, their distance, and expense of conveyance, are likewise of imjiortance. Farms, for example, 
possessing the advantage of sea-weed contiguous and in abundance, can pay ftom fincca to twenty per 
cent, more rent per acre than otherwise could be aflbrdcd. 

4776 Vichuty to fuel in the cold and moist regions of Europe arc important considerations to the fiirmer. 
In the same county, even in England, the diitbrence of expense is often matcrUL In the.Hcbrides, ftom 
thcmolstncss of the climate, the expense of fuel is reckoned equal to a thirdpart of therentof the land; 
and farmers who pajr, iq some cases, IfiUf. per annum, would give 200f. if the landlord would supply them 
and their servants with ibcl. 

4779. Where a farmer is under the necessity qf using peat, from the labour attending the cutting, 
spre^ing, drying, and conveying it from a distance, several we^s of'hls horses and servants arc devoted 
to that sole nnrnnsp : and much valuable time is lost, which ought to have been employed in the ciilti. 
vation of his farm.' it hasoeen'well remarked, that many farmers, to save five guineas on coal, often 
expend twenty, in thus misapplying the labour of their horses. 

4780. Where wood it used, it occupies a great deal of ground that might often be cultivated advan. 
tage, and it is not of a lasting quality. Coal is preferable, for general purposes, to every other species of 
fuel: and besides its domestic application, its superiority for burning lime, that important source of 
fertility, or roteareous clay, also of much value to the farmer, is an object of great moment. The tenant, 
thmfore, who resides in the neighbourhood of coal, more especially If limestone or calcareous substances 
are at no great distance, farms at less expense, can afford to ;iav a higher rent, and may derive more profit 
from the land he cultivates, than if In these respects he were difforently circumstanced. 
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SzcT. VIII. Extent of Land suitable for a Farm> 

4781. Theexlent f ground which a farmer proposes to occupy demands due consideratiotu 
If it be beyond his capital to culti^te or improve, he can derive no profit by taking it. 
On the other hand, a small occupation may not be worthy of his attention. 

4782. Farms as to size may be divided into three sorts ; small farms under 100 acres ; 
moderate-sized farms, from 100 to 200 acres ; large (arms, from 200 to 1000 acres, and 
upwards, of land fit for cultivation. The expense of labour is now so great, oiid the rent 
of land so high, that the profits of a small farm ore not suilicient, witli the utmost 
frugality, or even parsimony, to maintain a family with comfort. 

♦783. Moderalesaed farms arc well calculated for the dairy ayatcin, for the neighbourhood of largo 
(owns, and where capital is not abundant. There arc few trades lii which a small capital can be employed 
to a greater advantage than in a dairy farm, yet there is no branch of agriculture where such constant and 
unremitting attention is required. I'hat is not to be expected from hired servants : but it is in the power 
of the wife and daughters of the farmer to perform, or at any rate to superintend, the whole business, and 
without their aid it cannot be rendered productive. 

47>S^. Moderate-sixed farms are general in the neighbourhood of towns. This neccssarUy results fi'oni 
the high rents i>aid in such situations; the shortne.ss of the leases usually granted of land near towns; 
and the necessity the fanner is under of selling, in small quantities, the articles produced on his farm. 
On Uita subject it has been remarked, that farmers in the vicinity of large towns resemble retail shop, 
keepers, whose attention must be directed to small objects, by which a great deal of money is got, the 
greater |iart of which would be lost, without the most unremitting attention. The farmer at a distance 
from markets, who cultivates on a great scale, may be compared, on the other hand, to a wholesale trader, 
who, as his profits are less, requires a greater extent of bind, for the nuriiosc both of engaging his atten. 
tion, and of enabling him to support that station of life in which he is placed There is this difference 
also between farmers in the iiciglibourhood of towns, and those who reside at a distance from them, that 
the former find it more profitable to sell their produce, even such bulky articles as turnips, potatoes, 
clover, hay, and straw, than to fatten cattle for the butcher, and they arc enabled to do so, without injury 
to their farms, as they can procure dung in return 

♦78i. farms ql the largest sw differ in respect to the capital required. A mountain breeding farm of 
.^XK) acres will nut require more to stock it timii an arable farm of WO acres, and much less ex|iensc of 
l.ibour to carry it on. In all cases the s.sfe side for the farmer to lean to, is to prefer a farm rather under 
than exceeding his capital: mid let him consider well beforehand whether he is going to cmnmmre a 
retail fanner for daily markets, or a manufacturer of produce on a large and ample scale; for the spirit, 
attention, and style of living of the one differs materially from that of the other. —The subject of this 
section and the two following having been treated in a general way as between landlord and tenant in tho 
preceding cliapter, will be here only brieiiy noticed us on the part of the tenant 

Sect. IX. Tenure on which Lands are held for Farming. 

4786. Perpetual tenures, or abkoliite property in land, can never conne into considera¬ 
tion with a farmer looking out for a farm. A proprietor cultivating his own property 
cannot, in correct language, be said to l)c a former; for to constitute the latter an essential 
requisite is the payment of rent. 

4787. The leases on which lands arc Id for farming are for various terms, and with very diflbrent cove¬ 
nants. The shortest lease is from year to year, which, unless in the case of grass lands in the highest 
order, and of the richest quality, or under some other very peculiar circumstances, no prudent man, whose 
object was to make the most of nis skill and capital, would accept of Even leases for sewn or ten years 
arc too short for general purposes, a period of fourteen or tilleen years seems to be tlie shortest for arable 
l.inds, so as to admit of the tenant paying a full rent; but fourteen ydhrs, when the lands to be entered on 
are in bad condition, are too few, and twenty-one years much better for the true interests of both parties. 
In fanning, however, as in every other occupation where there arc more skill and capital in want of em¬ 
ployment than can find subjects to work on, farms will be taken under circumstances, both in regard to 
leases and rent, that are highly unfavour.Uile to the fanner; and if they do not end in liig ruin will keep 
him alw-sys poor, and probably not only jiay less interest for his capital tlian any other way in wliich he 
could have cmjiloyed it, but also infringe on Us amouiiL ’I'he rapid depreeiatiuli of currency which took 
pkice in Britain during the wars against the French deceived many fanners, and flattered them for a time 
with the gradual rise of markets year after year. However high land might be token at the coiiimcncc- 
moiit of a lease, it was always considered a consolation that it would lie a bargain by the time it was half 
done; and that the farmer's fortune would be made during the last few years of its endurance. When 
the currency of Britain was permitted to find its level with that oi other countries, the delusion ceased, 
and the majority of farmers were partially or wholly ruined. 

4788 In regard to the covenants of a lease, it is necessary that there should be such in every one as shall 
protect both laiHllord and tenant Certain general covenants in regard to repairs, renewals if necessary, 
timber, minerals, entry and exit crops, are common to all leases, Ucgulations as to manure are require 
where nay and straw, and other crops, arc sold not to be consumed on the farm. Water meadows, rich 
old grass lands, copse woods, hop grounds, orchards, &c. require special covenants Fewest covenants are 
required for a mountain liiecdiiig farm; and in all eases there should be a clause entitling the tenant to 
an appeal, Ac., and a hearing flrom the landlord, and ucriiaps a jury of landlords or agents and farmers, 
against covenants as to cropping, repair, or renewals, which may, ftom extraordinary circumstances, press 
particularly heavy on the tenant 

4789 The power qf the landlord to grant a lease, with liberal conditions, may in some cases be required 
to be ascertained by the tenant; and in Scotland, where it is illegal to sublet a farm unless a clause to that 
eflVict has been inserted in the original lease, a farmer may cease to be the master of hif own property, 
unless he lias taken care to see thaf clause inserted. In England, for the most part, subletting a farm is 
no more prohibited than subletting a dwelling-house or a shop. When the laws of countries shall come 
to te founded on equity, this will be the case every where. At present they almost every where lean to 
the side of the powerful party, the landtoid. In the progress of things it could not be otherwise. 

SzcT. X. Rent. 

4790., The rent tfland, in a general point of view, must always depend on a variety 
of circumstances ; as the wealth of the country; its population; die price of produce; 
tlte amount of public and other burdens; the distance from markets; the means of con¬ 
veyance : the competition among farmers; and other less important considerations: but 
die rent of any particular farm must be regulated by the nature of the soil j the duration 
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of the tenure, and the covenants contained in the lease; the capital to be invested by the 
fanner in its culture; and the expenses to which he is liable. 

♦791._ The rent (^f jxtor land cannot possibly be the same as i.. the case of fertile lands. The labour of 
tilouahing, harrowing, sowing, &c , when the land is in cultivation, is nearly the same, and yet the produce 
U greatly inferior, not only in quantity, but in quality. Indeed, where the produce is inconsiderable, or 
the quality much inferior, the whole, or nearly the whole, may be swallowed up by the expense of labour, 
and no rent whatever can be aflfbrded, more cspccmlly in adverse seasons. 

4792. The ituratioa qf the tenure must have a considerable effect in fixing the rent. No farmer can 
afford to pay the same sum fur land on a short as if he held it on a long lease. The covenants, also, 
which arc in fact a species of rent, must influence the money payments. 

479dl. Rent tmint also depend on the capital invested in the cultivation of the farm Thus, if a farmer 
can lay out only 4/. of capital per acre, he may not be able to afford for it a higher rent th.in 10* per 
acre; if he lays out ’ll. he may pay 14s.; and with a c.ipital of 10/. i>er acre, he may be enabled to pay 18s. 
or 20f. of rent 

4794. The proportion qf produce which should he paid as rent, is a question that has long been 
considered as abstruse, mysterious, and very difficult in resolve. Some have supposed that one fifth 
was a reasonable proportion, while others contend for .i fourth, or even a third part of tlie produce 
of arable land. Hut all former calculations on this subject arc rendered fallaeioiis by the ellects of 
modern imiirovcmcnts. 'ITie rent ought eertainiy to depend upon the ..looiint of the disposahle proflucc; 
and thatpi^uce in grain is greatly auginentedy lintli by a diminution of the (yiiisiimptioii on the farm, 
cffecttsl by improved implements, .ind a more correct arrangement of laliour, and bkewise a Ixdter culti¬ 
vation of the land in tillage. Hence, while the price of wheat has gre.itly advance ! during the last 
twenty years, above the average price ol the proeeding twenty, the rent of land has not only risen, but in 
a higher proportion. More gram, and that of a lietter quality, li.is been produced on the same extent of 
land, and a greater amount of disjxisable surplus has gone to iniirkct Out ut this surplus diS|KH>al)le pro¬ 
duce, it IS evident that the rent must be jiaiil Itut it is diflirult to divide its amount between the lanillord 
and tenant, as so much depends upon the seasons, and on the prices of the ditti‘reiit articles which the 
farm produces. In bad seasons also, c>very ilohciency ot jitcxluee, in the .icres set ajiart for su|i|Hirting 
home population, must be made up from the disposable surplus, nor is it jiossiblp t<> apply the same rules 
to all situations, soils, and climates, in all the various ilistriet.s of an extensive country It may he 
iwn|icr, however, to give some general idea of the pruiiortiun of jiruduec paid as rent in Scotland and in 
Itoglatid. 

4795. In Scotland, the follow'ing table states what is considered to be a fair proportion, where the land 
is cultivated. One ot the most scieiitifir agneiiltural wi iters, and, at the s.ime tunc, one who has hail 
mueh experience in farming, informs us that “ tins table is a statement of Sir John Sinclair, who wishes 
to subject every thing to petty regulation j and tliat there is no such proportion rccoguisixl in .Scotland 

Pet at I e 

Where land prmliiccs 10/. Kb. per acre per annum, one third, or - - -jP3 II 0 

Where land produces fi/. 12s per acre per atniinn, one fourth, or . - . I I;l 0 

Where laiiil produces only 4/ js per acre jier annum, one lillth, or - . - 0 17 0 

4790. In reeard togiaxin^farms, they are let on |)ruu iplcs totally clifferenf from the arable, namely, 
nccorcling to the quantity of stock they ran maintain ; and as they arc not liable to the s.ime exjiense of 
management, both the landlord and the tenant receive larger .shares of the produee than in the case ut 
arable farms 

4797. In England, the tenant is allowed, on arable land, what is considered to be one nioioty of the 
surplus, utter defraying the expenses of cultivation, the taxes to which he is liable, and every other out. 
going Uay land requires much less of his -ittention, and tor this he only obtains one third ut the surplus. 
But the profits of gracing depending much on superior judgment in buying and selling stock, as well as 
skill 111 preventing or curing their diseases, the grasicr is entitled to a share of the surplus, fully eipial to 
that of nis landlord. It has been cuntcndeil, as j general principle, that as both the expense ol cultiv.iting 
land, and the value of its prmluee, arc infinitely various, a larincr ought to calculate wliat profit lie can 
make on Ins whole farm, without entering into details ; it being of little ronsequeiice to him whether he 
pays at the rate of 10/ or lUs per aci^e, provided he makes an adequate interest on the capital invcsteil. 
That is certainly a fair criterion on which a tenant inav calculate what be ouglit to offer; but a landlord, 
in estimating the rent hr ought to insist on, will necess.irily take into his consideration the produce that 
his land is cajiablc of yielding, and what proportion of it, or of its value, at a fair average, he has reason to 
expect, under all the circumstances of the case. 

4798. Tithe, sin Scotland there is no tithe. In Rngland, romjxisUions for tithes are computed as six is 
to twenty.twoj so is the composition for tithe to the rent; so that land averaging 10/ 10s. per acre would, 
according to Sir John Sinclair’s calculation, be chargcil for 

Rent - . . . . jfS 11 7* 

Composition for tithe - . - . 19 4} 

11 0 

4799. What the prqhts ore to which a farmer is entitled, is a question much disputed. The proper 
answer is simply this. —. The common profits of capital invested in other commercial uuijertakings. As 
the subject, however, will bear talking about, let us near what is said in the Code on this subject On the 
one hand it is contended, that the produee of land is of sui h universal and absolute necessity to the 
existence of mankind, that it is not reasonable it should yield to him who raises it more than a fair profit. 
On the other hand it is urged, that a fanner is entitled to lie fully recomjiensed for the application of a 
roiisiderable capital, exposed to the uncertainty of the s. isons, when it is managed with economy, and 
conducted with industry and skill; and it has also been observed, that it is seldom more money is got by 
fiirmiiig than an adequate interest for the capital invested. This is owing to ronipctitioii, the articles 
produced being in numberless hands, who must bring them to market; and necessity, the goods of the 
farmer being in general of a perishable nature, on the sale of which he depends for the payments he has 
to make, and the sub^ence of his family. To prove how moderate the profits of farming in general are, 
it oppean ttom the m«t careful enquiries, that on arable farms they rarely exceed from ten to fifteen per 
cent, on the capital irvestod, which is little enough, considering that few employments are more subject 
to casualties than farming, or require more uniform attentiun. Some arable farmers, possessed of supc. 
rlor skill and energy, and who have got leases on reasonable terms, may clear tram fifteen to twenty per 
cent; while others, who are deficient in these qualities, or pay too high rents, ftequently become In- 
solvenL Certain it is, that the great majority of farmers merely contrive to live and bring up their 
families; adding little or nothing to their capital, but that nominal addition which takes place in conse. 
quence of the depreciation of the currency. 

48^ tn graving farms the case is ditfhrent ; as they are attended with less expense of labour, and pro. 
duce articles of a more luxurious description, for which a higher price will be given. Hence, In such 
Arms, fifteen per cent and upwards is not unusual. Besides, the grazier is more of a trader than the 
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than common profit for bit skill and attention. 




Book V. TAXES, ETC., AFFECTING THE FARMER. 

4j)01. For t/ie mode in udiieA rent sAould be paid, and ihe terms qfpat/mcnt, we refer to the lucceeiitBg 


Skct. XI. Tares anti other iJiirdcns which affect the Farmer. 

4802, Farmers are sui^ected to the payment of various luxes besides the rent paid to the 
landlord; some of tliem imposed for local purposes, nid others for the general expenses 
of the state. The real amount of such burdens every careful tenant ought accurately 
to know before he bargains for his lease, 'fhey may be cliisscd under the following 
iieads ; parochial, national, and miscellaneous. 

180.S. Parochial taxes are for the support of 'he clergymai), for the maintenance of the poor, and, in 
Scotland, for providing a parochial schoolmaster Xho mode of supiwrting the clergy in England, by 
pairing them a tenth part of (he proclucc of the land in kind, ii. highly injurious to agriculture, and a bar 
to improvement It u. a great bar to improvement, because an improving fanner, one more enlightened 
or more spirited than his neighbours, would ])ay more tithe bv means of ins outlay and his exertions, but 
it IS not eertain that lie would likewise receive more profit 'I'he proiluec would be more, hut the expense 
^ would be greater. Nothing can be more obnoxious than a law by which, when a person expends a large 
sum, either in reclaiming wastes, or augmenting the fertility of land already cultivated, he should bu 
under the necessity of yielding up one tenth of its produce to a person who has been hahle to no share of 
the ex]x*nRC, who has run none of the risk, and who has sustained none of the labuui attending the 
improvement A commutation of tithe, therefore, instead of its bonig ex.acted in kind, would be one of 
the greatest licnefits that could be conferred on agiirulture ; and there is not the least ilifflciilty in clfect- 
ingit, by giving to the tithe-owner either a proportion ot the land, or by converting the tithe into a 
perpetual corn rent Doth tlicse plans have been adopted in a variety of cases, by local acts in England, 
and they ought now to be enforced as a general system. 

4804 An assessment for the maintenance of the pour is another parochial burden, which is aiinually 
increasing, and which, if not speedily regulated upon proper prnu'iples, will mevitalily ahsorha very large 
pro|iortion of rent in Engl.md. indeed, there are iiistaiiees where, between the years 1815 and 182i, it 
has absorbed the whole. This tax is the most dangerous of all for the farmer, on account ot its fluctu. 
ation, and, mdei'd, it maybe said th.it it never fails, but continually rises. During mfnney, m sickness, 
and in old age, as.sistance may be necessary, but, as Malthus justly observes, tlie [loor-laws hold out 
support to the vinous and idle, at the exiamse of the prudent and the nnliistruius. These leiyments 
also destroy the spirit of inde|iendence, and those ideas of honest pride which stimulate a man to use Ins 
utmost exertions in support of himself and his family , and, on its present footing, the boon is adinmistered 
by tlic parish ottieers with caution and reluctance, and received by the poor with dissatisfaction and 
ingratitude. 

480.5 The tithes and the poor-rates arc charges ujioii the land, and in fact come from the landlord’s 
pocket rather than from the tenant's; but in their operation are often oppressive to the ten.mt, by rising 
111 the course of the lease much higher than they were at the comincnccmeiit; and as a farmer's rent is 
always considered by the overseer to be his mrome, he is charged on th.it: while the tradesman, who 
realises three times the amount, is only charged to the poor on the amount of rent of his house. 

480<) In Scotland, the poor air in grneriit niaintainrd tm vohintary conlnhuttons, but when these are 
not iound to be suflicicnt, the projinctors of the lairi.sli, with the clergyman and vestry, or kirk,session,are 
direi'ted to make a list of the indigent jiersons in the parish, and then to nTi])osc an assessment for their 
relief, one half to be luiid by the proprietors, and the other half liy tlie tenantry. 

4807. The national burdens in genet at, as the duties on houses and windows, and other assessed taxes, 
or assessments for the support of militia-meii’s w ives ami tamilies, for the conveyance of vagrants, or the 
prosecution of felons, fall no heavier upon the fanner than upon other classes of the cominiimty. 

■1808. There ate varioits miscellaneous burdens atlc'cting the farmer, as statute assessments lor bridges, 
whicli are of such public utility, that modcr.ite rates for their mamtenaiiee, jiroiicrly applied, cannot be 
objected to: statute labour on the highways; constable dues, which arc seldom of yiueh moment; 
charges of the churchwardens, including the repairs of llie church ; and in some (lopulous parishes, there 
18 sometimes a buri.il-groiiiul tax. All these are )>aid by the occupiers. In some places, also, there is a 
sewer tax, chargeable on the landlords, wheie if is not otliorwiso settled by express contract 

4809. The vexaltons to which fanners in England are sulijccted, lYom various uncertain burdens, operate 
as a premium to Scottish agriculture It is ingeniously and justly remarked, that physical circumstances 
arc much more favourable to agriculture in England than in her sister country, but these advantages are 
counteracted by the accumulntinn of moral e\ ils, which might be removed if tKe legislature were to bestow 
on luattcrs connected with tlie mteriiai improvement of the country, and the means for promoting it, a 
portion of that attention which it so fteqiiently gives to the ninilioratiun or improvement of our tureign 
possessions. It ought to have been the business ot tlie late I>o,-ird of Agriculture to endeavour to prevail 
on the legislature to relieve .'igrieiilturo ftoni its inorid ,‘uid political evils; but, imstcad of this, they set 
about procuring and distributing statistical and piolcssioiial infurmatinn, conijiaratively of very interior 
utility j and after receiv ing from gov eminent nearly 50,(K*>/, or, flir any thing we know, more, left agricul¬ 
ture where they found it. Even in the partieular line which the Board adopted, Marshall was a much 
more effectual instrument of agricultural improvement. 


Sect. XI1. . Other Farlkulars requiring a Farmer's Attention, with a View to the 

Renting qfl.and. 

4810. A variety ofmiscellaneous particulars require consideration before a prudent farmer 
will finally resolve to undertake the cultivation of a farm ; as, the nature of the property 
on which the fiinn is situated •, in particular, whether the estate is entailed, and to what 
extent the possessor of the ^tate is authorised to grant a lease; the cliaracter of the 
landlord, and, in case of his decease, that of his family, and of those whom they are likely 
to consult; tlie real condition of the farm in regard to the enclosures, drainage, build¬ 
ings, Ac.; the crops it ha.s usually produced, and the manner in which it has been 
managed for some years preceding; tlie general state of tlie district, in regard to the price 
of labour, and the expense of living; tlie character of its inhabitants, in particular of the 
neighbouring fiinners and labourers, and whether they are likely to promote or to dis¬ 
courage a spirit of improvement; the probability of subletting to advantage in ca.se of 
not liking tlie situation, of finding a better bargain, or of death. The chlnces of settling 
one’s family; os of marrying daughters, or of sons’ making gdod marriages. The social 
state of the farmers, or those that would be considered one’s neighbours; the number and 
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tone of clergy, and lawyers •, the game, and the chances of disputes concerning it; tlic 
morals of the ser^'ing class : schools, places of worship, &c. It is evident, that in hardly 
any one instance can all the circumstances above enumerated be favourably combined. 
But the active and intelligent fanner will not be discouraged by the obstacles he may 
have to surmount; but will strenuously endeavour, by exertion, industry, and persever¬ 
ance, to overcome the difficulties he 'must unavoidably encounter. These are vague 
generalities, and may be thought too commonplace for a work of this description; but 
the young farmer on the look-out for a farm may nut be the worse for having his memory 
refreshed by them. 


^ Chap. II. 

Considerations respecting Himsey, which a Farmer ought to kfp in view in selecting and 

hiring a Farm. 

4811. Whoever intends to embrace farming as a profession, will be less likely to meet 
with disappointment, if he previously examines a little into his own disposition and 
talents; and weighs his expectations against ordinary results. Nor is it less essential 
that he should estimate justly the extent to which his capital may be adequate, and keep 
regular accounts. 

Sect. I. Personal Character and Krpectations rf a professional Farmer, 

4812. Every one whojmiposes to farm with success, I’rofessor Thaer observes, ought to 
unite energy and activity, to reflection, to experience, and to all necessary knowledge. 
It is true, he says, fanning has long been considered as an occupation fit fur a young 
man incapable fur any other, and such have sometimes succeeded; but this has always 
been chiefly owing to a fortunate concurrence of circumstances, which it i& not now very 
easy to meet with. 

4813. The praettre of agriculture consists of an infinite number of iiarticular operations, each of whicli 
appears easy in itself, but is often for that very reason the more difficult to execute to the precise extent 
required; one operation so often interferes with another To regulate them according to the given tune 
and strenrth, and in such a way that none is neglected, or causes the neglect of otlicrs, requires at once a 
great deal of attention and activity, without inquietude; of promptitude without precipitation j of general 
views, and yet with an extreme attention to details 

4814. To easnaliies and arcidents no business is so much exposed as farming; and therefore, to enjoy an 
ordinary degree of haiminess. Professor Thaer considers it essential that the fhrmer possess a certain 
tranquillity of mind, tnis, he says, may cither be the result of a naturally phlegmatic habit of body, or of 
elevated views in religion or philosophy. These will enable him to bear with every misfortune arising 
firom adverse seasons, or the death of live stock ; and only permit him to regret accidents which result 
fVom his own neglect. 

4815. The expretations of profit and happiness which a young fanner has formed ought to be well 
weighed against the profits and happiness of farmers in general However superior a farmer may con. 
aider his own talents and abilities, he may rest assured there arc a number as skilful and adroit as 
himself, and just as likely to realise extraordinary advantages. lAit none therefore engage in farming, 
thinking to make more money than other farmers similarly circumstanced with himself. If flom a happy 
concurrence of circumstances he is more than usually successllil, so much the better, and let him consider 
it at partly owin^ to good fortune as well as good farming; but never let him set out on the supposition of 
gaining extraordinary advantages with only ordinary means 

4816. The pr0ts farming are much exaggerated by people in general; but it may be asserted as an 
unquestionable fact, that no capital affbrds less profit than that employed in farming, except that sunk in 
landed property. This is the natural result both of the universality of the business and of its nature. 
Fanning is every where practised, and every one thinks he may easily become a farmer; hence high rents, 
which necessarily lessen the profits on capital. From the nature of farming, the capital employed is re. 
turned seldom. A tradesman may lay out and return his capital several times a year; but a fanner can 
nevK, generally speaking, grow more than one crop per annum. Suppose he succeeds in raising the best 
possible crops in his given circumstances, stilt his profits have an absolute limit: for if an ordinary crop be 
as five, and the best that can be grown be as seven, all that the most fortunate concurrence of circum. 
stances will give is not great, and is easily foreseen It la hardly possibic for a fanner, paying the market 
price for his land, to make much more than a living for himself and family. Those tew who have ex. 
ceeded this, will be found to have had leases at Iq)v rents; indulgent landlords; to have profitcil by 
accidental rises in the market, or depreciation of currency : or to have become dealers in corn and cattle; 
and rarely indeed to have realised any thing considerable by mere good culture of a farm at the market 
price. Veiy different is the case of a tradesman, who, with the properties which we have mentioned as 
requisite fos a good fanner, seldom fails of realising an indmndency. 

4817. Uanp persons, chagrined with a city Iffe, or tired of their profession, fancy thiy will find profit 

and hapinaess by retiring to the country ana commencing farming. Indqiendently of the pecuniary 
losses attending such a change, none is more certain of being atte!iided with disappointment to the 
generality of men. The activity required, and the privations that must be endured, are too painful to bo 
fWmitlM tO; whilst the dull uniformity of a fanner’s life to one accustomed to the bustle of cities be. 
comes intolerable to such as do not find resources in their fire.sldes, their own minds, or, as Professor 
lliMr observes, in tlie study of nature. ... 

4818. The most likely persons to engage in farming with success are the sons of farmersi 
or $uch others as have been regularly brought up to the practice of every part of agri- 
cuHure. lliey must also have an inclination for the profession, os well as a competent 
understanding of its theory or principles. Books arc to be found every where, from 
which the science of the art is to be obtained; and there arc eminent farmers in the 
improved districts who take apprentices a.s pupils. 

4819. In The Husbandry Scotland, the case is mentioned of Walker, of McUendean, an eminent 
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only one. 1 hey eat in hi« kitchen, whore Oicy hove oiway« uienty of pbin wholesome lood. He taket, 
none who are above living in that way, of who will not put their hands to every thing going forward on 
the farm He has sometimes been ofibred ten times the above sum, to take in young getitlcmeii to eat 
and associate with his own family j but that he has uniformly declined. These young men have an 
opjMTtunity of attending to every (^ration of husbandry, As practised on Walker’s farm j and arc taught 
to nold the plough, to sow, to build stacks, &c. 

Sect. II. Capital required by the Farmer. 

4820. The importance of capital in every branch of industry is universally acknow¬ 
ledged, and in none is it more requisite than in farming. When there is any deficiency 
in that important particular, the farmer cannot derive an adequate profit from his exer¬ 
tions, as he would necessarily be frequently obliged to dispose of his crops for less than 
their value, to procure ready money; and it would restrain him from making advan¬ 
tageous purchases, when even the most favourable opportunities occurred. An indus¬ 
trious, frugal, and intelligent funner, who is punctual in his payments, and hence in 
good credit, will strive with many difficulties, and get on with less money lhan a man 
of a different character. But if he lias not sufficient live stock to work his lands in 
the best manner, as well as to raise a sufficient quantity of manure; nor money to 
purchase the articles rcijuired for the farm; he must, under ordinary circumstances, 
live in a state of penury and hard labour; and the first unfavourable season, or other 
incidental misfortune, will prolmbly sink him under tlie weight of his accumulated 
burdens. Farmers arc too generally disposed to engage in larger farms than they have 
capital to stock and cultivate. This is a Jtreat error; for it makes many a person 
poor upon a large farm, who might live in comfort and acquire property upon one of 
less extent. No tenant can be secure without a surplus at command, not only for 
defraying tlie common expenses of labour, but those which may happen from any un¬ 
expected circumstance. When a farmer farms within his capital, he is enabled to em¬ 
brace every favourable opportunity of buying when prices are low, and of selling when 
they arc high. 

4821. 2'he amount of capital required must depend upon a variety of circumstances; 
as whether it is neccsviry for the farmer to expend any sum in the erection, or in the 
repair, of liis fann-hniise and offices ; whnt sum an in-coming tenant has to pay to his 
predecessor, for the straw of the crop, the dung left upon the farm, and other articles 
of similar nature; the condition of the farm at the coinraenceincnt of the lease, and 
whether any sums must be laid out in drainage, enclosure, irrigation, levelling ridges, 
&c. ; whether it is necessary to purchase lime, or other extraneous manures, and to 
what extent; on the period of entry, and the time at which the rent becomes payable, 
as this is sometimes exacted before tlierc is any return from the lands, out pf the actual 
produce of which it ought to be paid; and, lastly, on its being a grazing or an arable 
farm, or a mixture of both. 

4833. In pasture districts, the rommon mode of cstimatiiiK the amount of capital necessary is according 
to the amount of the rent; and it is calculated that, in ordinary pastures, every farmer ought to have at 
his coininaiid from three to five times the rent he has agreed to pay. But in the more fertile grazing 
districts, carrying stock worth from SO/, to 30/. and even upwards, per acre (as is the case in many 
iiarts of England), five rents arc evidently insuffleieiit When prices arc high, ten rents will freijnently 
tic required by those who breed superior stock, and enter with spirit into that new field of speculation 
and enterprise. 

4823. TVie capital requiredhy an arable fanner vaiXcs, aecording to circumstances, from 5/. to 10/. or even 
ISt per acre. An ignorant, timid, and penurious farmer lays out the least sum be can possibly contrive; 
and consequently he obtains the smallest produce or profit from his farm. The profit, however, will 
always increase, wlicn accompanied by spirit and industry, in proportion to the capital employed, if 
judiciously expended. At the same tune, attention and economy cannot be dispensed with. It is 
ill-judged to purchase a horse at forty guineas. If one worth thirty can execute the labour of the farm; 
or to lay out sums unnecessarily upon expensive harness, loaded with useless ornaments. Jhrudent far¬ 
mers also, who have not a large capital at command, when they commence business, oRen purchase 
some horses still At for labour, though past their prime, and some breeding mares or colts; and In 
five or six years, they are fully supplied with good stock, and can sometimes sell their old horses 
without much loss. In every case, such shifts must be resorted to, where there is any deficiency 
of capital 

4694. A mixture of arable and grass farming is. on the whole, the most profitable method of forming. 
Independently of the advantages to be derived from the alternate husbandry (which arc always consi- 
derablci, the chanSes of profit arc much more numerous from a varied system than where one otficct is 
exclusively followed. Where this,mixed mode of farming is practised, the former will frequently rely 
on the I'urchase of lean stock, instead of breeding bis own; and derives great advantage from the 
quickness with which capital thus employed is returned. But, in that case, much must depend upon 
judicious selection. In gaierai it may oe said, that to stock a turnip-land arable form, will require, at 
this time (1830), S/. or fU. and a clay-land farm from or 91. per acre, according to circumstances. 

4825. 7Ais capital is ntcessarilp divided info two parts. The one is jpartly expended on Implements, or 
stock of a more or leas perishable nature, and partly vested in the soil; for this the former is entitledto 
a certain annual gain, adequate to replace, within a given number of years, the sum thus iaid out. The 
other is en8i''oye«r in deflnaying the cnarges of labour, &c. as they occur throughout the year; the whole 
of which, with the interest, should be replaced by the jearly produce These two branches of expense on 
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* Chap. III. 

Choice of Stock for a Farm, 

4826. The stocking of a farm may be considered as including live stock, implements, 
servants, and seed. A considerable portion of a farmer’s capital is employed in manures, 
tillages, labour, &c.; but a farm being once engaged, the above are the only descriptions 
of stock which admit of a choice. 

Sect, I. Choice of lAoe Stock, 

4827. The animals required by a farmer arc of two kinds ; such as are employed to 
assist in labour; and such as arc used to convert the produce of tlic farm into food, or 
other disposable coimrodities. 

SuBSECT. 1. lAoc Slock for the Purposes of Labour. 

4828. The animals of labour used in lirittsh farming are cxclt>sivcly the horse and the 
ox. Much diiicrcnce of opinion forniuily prevailetl, as to which of these two animals 
should be preferred ; and tlie preference has gi'nerally been given by sjjLflative writers 
to die ox, and by practical farmers to the horse. Lord Kaimes in the last century, and 
Lord Somerville in the present, may be considered the principal advocates for the ox. 
To their arguments, and to all others, the following objections have been stated by the 
able author of the supplement to the 6th edition of The llentleman Farmer ; and they 
may be considered as conveying the sentiments, and according with the practice, of all 
the best informed and most extensive llritisk farmers. 

4839. The first objection to oxen is, th.nt they are unfit for the various labours of modern husbandry,— 
for travcllinj; on liard mads in particular, — for all distant cam.sges, — and Kciicrally for every kind of 
work which requires des|ialch ; and what sort of work often docs nut in this vari.alilc climate ? A great 
part of a farmer’s work is indeed carried on at lioinc ; and it may still be thought that this may be done 
by oxen, while one or more horse teams are employed in carrying the produce to market, and bringing 
home manure and fuel, fiut it is unnecess.sry to appeal to the author of T/ie Wealth of Motions, to prove 
the impracticability of this division of labour, unless upon very large farms; and even on these the 
advantages of such an arrangement arc at best extremely problematical. The ditTereiit kinds of lann- 
werk do not proceed at the same time ; but every season, and even every ehangc of weather, deinaiids 
the farmer’s attention to some partieiilar employment, rather than to others When his teams .ire 
capable of performing every sort of work, he brings them all to bear for a tune upon the most iin)>urtant 
labours of every season ; and when that is des|iatcheil, or interrupted hy unfavourable weather, the less 
urgent branches are seedily executed by the same means. 'J'liis is one cause, more important {lerhaps 
than any other, why oxen have ce.ased to be cmployeil; for even ploughing, vvhieli they can perform 
better than any other kind of work, is scarcely ever going forward all the year; and for some months in 
winter, the weather often prevents it altogether. 

48.TO. Another ohjeetwn is, th.it .an ox team capable of performing the work of two horses, even such 
kind of work as they can pcrfurin, consumes the proiUice of coiisidciahly more land than the horses If 
this be the case, it is of no great importance, either to the farmer or the community, whether the land be 
under oats, or under herbage and roots The only circumstance to be attended to here is, the carcase of 
the ox; the value of this, in stating the consumption of produce, must lie added to the value of his 
labour. He consumes, from his birth till lie goc.s to the shambles, the produce ol a certain number of acres 
of land ; the return he makes tor this is so much beef, and so m-my years’ labour The consumption of 
produce must therefore be divided between these two articles To find the share that should be allnttMi 
to each, the first thing is to ascertain how many acres of grass and roots would produce the same weight 
of beef from an ox, bred and reared for beef alone, and slaughtered at three or lour years old. What 
remains ha.s been consumed in producing labour. The next thing is to compare this consumption with 
that of the horse, which produces nothing but labour. By this simple test, the question, viewing it upon 
B broad national ground, must evidently bo dctcrinineil. Every one may easily make such a calculation 
suited to the circumstances of his farm ; none that could Ixi ofiibred would apply to every situation. But 
It will be found, that if even three oxen were able to do the work of two horses, the advantages in this 
point of view would still be on the side of the horses; and the first objection applies with undiminislietl 
force besides. 

4831. The money-pHce of the horse and ox, it is evident, is merely a temporary and incidental circiim- 
stance, which depends upon the demand A work ox may be gut for leas than half the price of a horse, 
because there is little or no demand for working oxen; while the dcm.ind for liorses by manufactures, 
commerce, pleasure, and w^r, enhances the price of farm.horses, as well as of the food they consume. 
Those who wish to see horses banished firom all sorts of agricultural labour, would do well to consider 
where they are to be reared for the numerous wants of the other classes of society Besides, if two oxen 
must be kept for doing the work of one horse, it ought to be foreseen, that though beef may be more 
abundant than at present, there will be a corresponding i firiency in tlic production of mutton and wool. 
A greater portion of the arable land of the country must ha withdrawn frutn yielding the fnoil of man 
directly, and kept under cattle crojis, which, however necessary to a certain extent fur preserving the 
fertility of the soil, do not return human food, on n comparison with corn crops, in so great a pruiiortion 
as that of one to six fVom any given extent of land of the same quality. 

48.82. Tlie demand for oxen is confined almost every where to the shambles ; and by the 
improvements of modem husbandry, they are brought to a state of profitable maturity at 
au early age. No difference in price at setting to work, — no increase of weight while 
working,'i—no saving on tlie value of the food consumed, can ever make it the interest 
of tillage farmers generally to keep oxen as formerly, till they are eight or ten years old. 
They judiciously obtain the two products from didbrent kinds of animals, each of them 
from the kind which is best fitted by nature to afford it, — tbe labour from t]ie horse, 
add the beef alone from the ox. And though the price of the horse is almost wholly 
sunk at last, during the period of his labour he has been paying a part of it every year 

a ftmd, which, before his usual term expires, becomes sufficiently large to indemnify 
hb owner. Tbe ox, on the other hand, is changed three or four times during the same 



Book V. 


789 


CHOrCE OP LIVE STOCK. 

period 5 and each of them gives nearly as large a carcase for the food of man as if his 
days had been unprolitably prolonged in executing labour, from which he has been gra¬ 
dually exempted in Britain, in France, and in other countries, very nearly in proportion 
to tlie progress of correct systems of husbandry. 

dSa.'J. The description of horse which a farmer ought to choose will depend chiefly on 
the soil of the farm, and partly also on die quanflty -.if road-work. Stiff lands require 
obviously a heavier and more powerful breed tlian such as are light and hilly. In the 
latter case, two of the best breeds are the Clevelands and Clydesdale, or some local cross 
with these breeds. In general, it is not advisable to procure horses from a climate ma¬ 
terially difi'erent from that where they ure to remain; and therefore, for various reasons, 
a pmdent farmer will look out for the best in his neighbourhood. Often, however, he is 
obliged to take the stock of his predecessor; and this he can only get rid of or improve 
to his mind by degrees. The farm-horses in most parts of England are much too cum¬ 
brous and heavy, and are more fitted for drawing heavy drays or waggons in towns than 
for the quick step retjuired in the operations of agriculture. 

4834 The oljerlions of Dams of l.ongleat to thf using of large heavy-heeled horses, in )irrrcTciicc to the 
smart, the active, and the really useful breeds, merit particular attention. In some situations, the steep, 
ness of the hills and the heaviness of the soil require more than ordinary strength j but, in such cases, he 
maintains that it would be better to add to the number of horses than to increase their size. Groat horses 
not only cost proportionahly more at first than small ones, but require much more food, and of a better 
quality, to keep uu their flesh. The Wiltshire carter also takes a pride in keeping them as fat as possible; 
and their footl (which is generally barley) is given without stint. In many instances, indeed, the expense 
of keeping a flue team of horses amounts nearly to the rent of the farm on which they are worked. They 
are purchased young when two years’ old colts, and sold at five or six years of age for the laindon drays 
and waggons. The expense of their maintenance is very seldom counterbalanced by the difference of 
price, more esuecialiy as surh horses are gently worked when young, that they may attain their full size 
and beauty. In ploughing light soils, the strength of a dray-horse is not wanted j and in heavy Mflhi, the 
weight of the animal does injury to the land. 


SuHsxcx. 2. Choice of TAve Stock for the Purposes of breeding or feeding., 

483S. The most desirable properties of live stock destined for food are considered in The 
Code of Agriculture, in respect to size, form, a tendency to grow, early maturity, hardi¬ 
ness of constitution, prolific properties, quality of flesh, a disposition to fatten, and light- 
ness of offal. 

48311. The bulk of an animal was the sole criterion of its value before the improvements introduced by 
Bakewell; and if a great size could he obtained, more regard was paid to tlie price the animal uHiroatcly 
fetched tfiaii to tlic cost of its fowl. Of late, since breeders liegan to calculate with more precision, sniaU 
or nioileratc-sizal animals have been geiiernlly preferred, fur the followiiig reasons : — 

4837. SnuiU-siXi’il animals are more easily kept, they thrive on shorter herbage, they collect food where 
a large animal could hardly exist, and thence arc more profitable, 'i'licir meat is finer grained, proiiuces 
richer gravy, has often a superior flavour, and is comiiiunly more nicely marlilcd, or veined witfi At, 
especially when they have licen fed fur two years. T.argc animals arc not so well calculated for general 
consumption as the moderate-sued, particularly in hot wtMlher; large animals poach pastures more tlian 
small ones , they are not so active, icquire more re.t, collect their food with more Iabou|', and will only 
consume the nicer and more delicate sorts of jilaiits. biiiall cows of the true dairy breeds give propor. 
tionably mure milk than large ones. Small cattle may be fattened solely on grass of even moderate 
quality ; whereas the large require the rirhest pastures, or to be suill-fed, the expense of which exhausts 
the profit of the farmer. It is much easier to procure welUshapcd and kindly-fccding stock of a small 
size than of a large one. Small-sizud cattle may be kept by many persons who cannot afford either to 
purchase or to maintain large ones, and their loss, if any accident should happen to them, can be more 
easily borne. The small-sized sell better; for a butcher, from a conviction that, in proportion to their 
respective dimensions, there is a greater superficies of valuable parts in a small than a large animal, will 
give more money for two oxen of twelve stone each per quarter than for one of twenty-fbur stone. 

4838. Jn favour qfthe large-stzcd it is, on the other hand, contended, that witliout debating whether flrom 
their birth till they arc slauglitcred the large or the sinali one cats most for its size, yet on the whole the 
large one will pay the grazier or the farmer who fattens him as well for his food ; that though some large 
oxen are coarse-graini, yet where attention is paid to the breed (as is the case with the Herefordshire), 
the large ox is as delicate lood as the small one ; that if the small-sized are lietter calculated for the con. 
sumption of private families, of villages, or of small towns, yet that large cattle are fitter for the markets 
of great towns, and in particular of the metropolis; tliat were the flesh of the small-sized ox better when 
teesli, yet the meat of the large-siznl is unquestionably more calculated for salting, a most essential object 
in a maritime and cominen'ial country,— for the ’hickcr the beef, the better it will retain its Juices when 
salted, and the fitter it is for Uing voyages j that the hide of the large ox is of very great cons^uence in 
various manufactures; that large stock are in general distinguished by a greater quietness of disposition; 
that whore the pastures are koimI, cattle and sheep will increase In size, without any iiarticular attention 
on the part of the breevlet; large animals arc thercibre naturally the proper stock for such pastures; that 
the art of fattening cattle, and even sheep, with oil-cake, being much improved and extended, the ailvan. 
tage of that practice would be of less consequence, unless large oxen were bred, as small oxen can be 

with grass and turnips as as oiUcakcj an(4 that \&Tgc oxen arc better calcul&teu for 
working than small ones, two largq,oxcn being equal to four small ones In the plough or the cart 

4839. Such are. the arguments generally made mse gf on both sides gf the questum j from which it 

that much must depend upon pastures, taste, mode of consumption, markets, Ac. and that both sides have 
their advantages. The intelligent breeder, however, (unless his pastures are of a nature peculiarly forc¬ 
ing,) will naturally Ji^cr a moderate size in tlie stock he rears. Uavis of Longleat, one of the abtot 
agriculturuts England has produced, bas given some useful observations on the subject of size. He 

laments that the attempts which have been made to improve the breeds of cows, ho. 

proceeded too much upon the principle of enlarging the size of the animal j whercM, —VV'^ ri.'", 

real improvement has been made in the pig, and that was by reducing its sue, and introducing a Kind UiM 
•will live hardier, and come to greater perfection at an earlier age. _ 

4840. Though it is extremely destraole to bring the shape of cattle to as much perfection as nossiWe, f« 

profit and utility ought not to be sacrificed for mere beauty which may please the eyc^but will *ha 
pocket; and which, depending much upon caprice, must be often changing. ^ 

experienced bleeders seem to concur in the following particulwa: — That the form w ^ 

compact, so that no part of the animal should be dtoivoportioned to the other parts, and the whole shounl 
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be dUtinfmiihed by a general ftilne«« and rotundity of ohapc; that the chert ibonM br^, for ne 
limal whose chert it narrow can caailybe made fht; that the carcase should be deep and straight; that 
the b^Uy ihould be of a moderate iize ; fm* when It is more ca{>a<7toiifi ;than common in young animalDf it 
shows a diseased state, and in older ones it is considered a proof that the anbiial will not return in fl^h, 
in milk, or in labou r, the value of the extra quantity of food which it consumes; that the le^ should 
sliort, for the long.limbed individuals of the same family or race are found to be the least hwdy, and the 
most dilHcuIt to rear or to fatten; and that the head, the bones, and other parts of inferior value, should be 


hips, which are considered as a point of excellence in particular breeds, it is evident that the old narrow 
and thin make rMuired improvement; but the alteratioi] it now carried to a faulty expess, and often 
occasions great difflculty and danger in calving. 

4841. Tie farm of animals has fortunately attracted the attention of an eminent surgeon, HMry Cline, 
Esq of London, whose doctrines we have already laid down at length, and the substance of which is: ■— 
That the external form is inly ao indication of the internal structure; tliat the lungs of an animal form 
the flrst object to be attended to, fbr on their size and soundness the health and strength of an aninml 
principally deiwnd; that the external indioations of the size of the lungs are the form and size of the 
chest, and its breadth in particular j that the head should be small, as by this the birth is facilitated; as 
it alTords other advantages in feeding, Ac , and as it generally indicates that the animat is of a good i>r^; 
that the length of the neck should be in proportion to the size of the animal, that it may collect its food 
with ease ; and that the muscles and tendons should bo large, by which an animal is enabled to travel 
with greater facility. It was formerly the practice to estimate the value of animals by the size of their 
bones. A large bone was considered to be a great merit; and a fine-boiied animal always Implied great 
size. It isnow known tbat thiedottrine wascairlid too far. The slrcngtli of the animal does iintdepcnd 
upon the bones, but on the muscles; and when the bones are Uispro^rtlonably large, it indicates, in 
Cline’s opinion, an imperfection in tite organs of nutrition Bakewell strongly insisted on the advantage 
of small bones; and the celebrated John Hpntor declared, that smallhones were TCiieraily attend 
corpulence in all the subjects he had an opportunity of examining A small bone, however, being 
and more substantial, requires as mngh nourishment as a hollow one with a larger 

Among the qualities for wtiich"lhorough.bred cattle and sheep are distinguished, that ofteiim good 
growers, and Having a good length of IVatne, is not the least CKSCiitial. The meaning of which is, that tlie 
animal should not only be of »'strong and healthy constitution, but speedily should grow to a proper size. 
As speCimOns of rapid growth, a steer Of three years old, when wolf fed, will weigh from 80 to 90 or 100 


l^e same time, a gauntness and paucity of intestines should be guarded agkinstt as a most m^nal delbcU 
indicating a very unthrivIng aniinkr. Being too light of bone, as it is termed, is also a great mult A good 
grower, or hardy animal, hw always a middlmg.slzed bone A bull distinguished for getting good growers 
is inestimable; out one whose progeny takes an unnatural or gigantic size ought to be avoided. 

4843. Arriving soon at peffrrtidn, not only in (Kiint of growth or size, but in re.spcct of fatness, is a mate. 
rial object for the farmer, as his prudt must in a great measure depend upon it. Where Mimals, bred for 


profit to the feeddr, butiqgeneral, aIso,a greater value fbrtlieif consumption, than slow.icedliig animals. 
This desirable property greatly depends on a inim and docile disposition ; and as this docility of temper is 
much owing to the manner in which the animal is broiiglit up, attention tif mute them early to be familiar 
cannot be too much recominended, A tamed breed also has other advantages. It is not so apt to injure 
fences, or to break into adjacent fields; consequently it is loss liable to iicciijents, and can be reared, sun. 
ported, and fattened at less expense. The broiierty of eAly maturity, in a populous country, where the 
consumption of meat is great, is extremely beneficial to the public, as it evidently tends to llimish greater 
supplies to the market; and this propensity to fatten at an early age is % sure proof that an animal will 
fatten specdllyut a later period of his life. 

4844. The possession if a has do and healthy constitution, is, in. the wilder and bleaker parts ora country, 
a most valu^to property in stock. Where Uic surface is barren, ami the climate rigorous, it is essential 
that the stock bred and maintained there should be able to endure the seventu-s and vicissitudes of the 
weather, as well as scarcity of food, hard work, or any other cirnimslance in its treatment that might 
subject a more delicate breed to injury In this respect, diflbrent kinds of rtiwk greatly vary; ami it is a 
matter of much consequence to select, for ditfhrent situations, cattle with coustitiitions suitable to the place 


are exempted IVom various diseases, such as having yeilow fat, and being blackneshc^, defects aoinjunoUs 

to StOCiL ^ z. , as 1 0 . j al. 

4845. The prolific quality a breed is a matter deserving attention, rhe females of scOTe breeds both 
bear mure flrequently than usual, and also have frequently more than one at a birth. This property runs 
more strikingly in sub-varieties, or individual families; and though partly owing to something in the 
habits ofianimals, and partly to their previous good or bad treatment, yet in some degree seemsjto depend 
upon the seasons; some years being more distinguished for twins than others. In breeding, not only tho 
number, but the sex of the oitspring, in some cases, seems to depend upon the female parent i wo cows 
product fourteen females each in fifteen years, though tjhe bull was cHianged every year: It i|singular, 
that when they produced a bull calf, it was in the same year. Under similar circunutances, a great 
number of males have been produced by the same cow in .lUccession, but not to the same extent. 

4846. By the quality qf theirfieshy breeds are likewise distinguished. In some kinds it is qqarse, hard, 
and fibrous; in others of a finer grain or texture. In some breeds, also, the fiavour of the meat is siip^ 
rior; the gravy they produce, instead of being white and insipid, is high coloured, well flavoured, and 
rich; and the fat is intei mixed among the fibres of the muscles, giving the meat a streaked, or marbled 
appearance. Bre^s whose flesh have these properties are peculiarly valuable. Hence two animate of 
nearly the same degree of fatness and weight, and who could be fed aUnearly the same expense to^the bus* 
tmntoao, wUl sell at very di^rent prices, merely ftom tho known character of tlieir meat. 

4^7, A di'spastfkm to fatten is a great object in animals destined for the shambles. Some animals pos. 
sesi this property during the whole progress of their lives, while in others it on^tokes* place at a mwe 
adveocM period, when they have attained their ftill growth, and are fbrniabed kpSjB same time with a 
siiitilble supply of food. There are in this respect other distinctions: roost sorts of cmto and sheep, which 
have been bred In hilly countries, will become fat on lowland pastures, on which the more refined breeds 
would barely live ; some aninials take on fat very quickly, wnen the premier food has been suppii^, and 
iome indiviouali have been found, even in the same breed, which have, in a given time, consumed the least 
proportional weight of the same kind of food, yet have become flit at the quickest rate Even in theiiuman 
hjmee, with HUte wo^ some will grow immoderately corpulent It is probably Arom internal conformaCioa 
that thU property of rapid flittening is derived. . ^ ^ . 

4848. 7ne advantaget and disadtantages qf fattening cattle and sheep, at least to the extent frequently 
^^actised at present, are poinu that have of late aljracted much public attention. But 4 uty ^troversy 






Bowy. 


.CHQIGE OF IMPLEMENTS. 


785 


on that subj^ <^n onlj arise A-om w^nt" oi^ nnnper dtoerifnination. Fat meat is unquestionably more 
nourishing than lean, though- to digest this oily matter tiiere are required, on arcouot of its dilHcult 
solubility, a good bile, much sahva, ami a strong stomarh : consequently none, exccpt'thoso who are in 
the most vigorous state of health, or who are cmployeit in hard labour, can properly digest It, Tliough- 
iat meat, however, is untit for general canshmption, yet experiments in the art of fattening animals are 
likely to promote luefUl diseoverks; aud tliough, in the course of trying a number of experiments, errors 
and excesses may be committed, yet on the whole adv.vntagc may be derived from the knowledge thus to 
be obtained. As the bone also gains but little in the fatting«animal, and the other oflbl becomes propor. 
tionably losL arthe animal becomes more fat, the public has n-it sustained much loss by over.fhtted anl. 
mala To kill mn hogs till they arc thoroughly fat, is exceeding bad economy. An ox or cow, though 
the little fiesh it has may be ol good quality, yet presents, when li.-ui, little but skin and bone; and if 
slaughtered in that state, would neither indemnity thenwnerfor tlie expense ol breeding and maintaining 
it, nor benefit the public. A coarse and heavy.fleshed ox, which woulA-reqiiirc a vety long time and 
mush good food to lalten, may be slaughtered v iUi most advantage while rather lean. It is not,- however, 
so much the extent of fat, as the want of a sulllcicnt quantity ot lean flesh, of which the consumer ooih. 
plains; for it cannot be doubted, that the lean llcsli of a fat animal is better in quality, and contains 
more nourishment, than the flesh of a lean animal 

4849. Handing i»elL The graziers and butchers in various parts of the kingdom have recourse to 
feeling the skm, or cellular membrane, for ascertaining a disposition to fatten; and since Bakcwell 
directed the public attention so much to breeding, that practice Inis bqcome more generally known. 
Handling cannot easily be defined, and ran only tid learned by e/peneiicc. The skin and flesh of cattle, 
when handleil, should feel soft to the touch, somewhat lesembling that of a mole, but with a little more 
resistance to the linger. A soft and mellow skin must be more pliable, and more easily stretched out, to 
receive any extraordinary quantity of fat and muscle, th.in a thick or tough-pno. The rigid.skiniietl 
animal must, therefore, always be the most diflicult to fatten. In a good sheep, the skin is not only snli 
and mcUow, but.in some degree elastic. Neither cattle nor sheep can ho rcckuiicd good, whatever their 
shapes may be, unless they are first.rate handlers. The improved short-horned breed, besides their mel. 
lowness of skin, are likewise distinguished by softness andsilklness of hair. 

4650. LtgktnciS qf iiffal. An animal solely bred for the shambles should have as little oflal, or parts of 
inferior value, as possible (consistently with the health of the animal), and consequently a greater proper, 
tion of meat, applicable as food for man. This, therefore, the skilful farmer will also keep in view in 
selecting his spiles of stock. (Code, ^r.) 

48.51. 27je 2tev. Henry Berryi has paid much attention to the subject of breeding 

and feeding cattle, and written scvctal valuable papeVs on the stibject in the British 
Farmer's Magazine, seems to prefer for general purposes the improved sbort-hefms. 
“ These cattle,” he says, ‘»^t three years old, are.C(]_ual to Hereford cattle at four years 
old; and tliey ate bred from cows whiclr prove much more, profitable for the dairy than 
the Herefords.” At the same time, he admits tliat the Hereford cattle arc excellent to 
purchase with a view to fattening, because in a-lean state at four years old they vi'fll of 
course not bear an increased price • in proportion to the increased time reijuircd to 
render one of them equal to a short-horn of three years* For breeders, tlierefore, 
he decidedly recommends the short-horns; and he has given an interesting history 
of this breed of cattle for the last eighty years, the period which has elapsed since 
it attracted attention. It was iiiqiorteil from Holland to the banks of the Tecs; 
or, at least, it is the result of a cross between the breed so imported and the native 
breed of that district. {Improved Sliort-II<yrns, &c. By Ihc llev. Henry Berry. 2d edit. 
I8.m) , 

Sect, II. C'hojee of .Agricultural Implements, Seeds, and Plants. 

48.52. The variety and ercellencc of agricultural implements is so great, that the prudent 
farmer, in regard to,these,*as well as in every other branch of his art, must study economy. 
He should not incur an unnecessary expense in buying them, or in purchasing more 
than are essentially requisite, and can he profitably used. Tliis maxim ought to be more 
especially attended to by young improvers, who arc often tempted, under the specious 
idea of diminishing labour and saving expense, to buy a superfluous quantity of imple- 
h'ents, which they afterwards find are of little use. {Coventry’s Disc. p. 47.) It is 
rem*«rkcd by an intelligent author on matters of husbandry, that a great diversity of 
implen>''ats, as they arc more rarely used, prove in general a source of vexation and dis- 
appointinc*'t, rather than of satisfaction, to-tlie farmer. 

4S53. The ^Ji-rent implements required by the farmer are: tlioae of tillage; for drilling or sowing 
corn; for reaping corn; far harvesting corn; for threshing and cleaning corn; lor mowing and harvest¬ 
ing hay; of conveyance; for draining; for harnessing stock; for rolling land; for tbo dairy; and, for 
misrcIlaDeous purposes 

4854. In purchasing imptemenls, the following rules arc to be observed: they should be simple in their 
construction, both that their uses may be more easily understood, and that any common workman may 
be able to repair them when they get out'of order: the materials should be of a durable nature, that the 
labour may be less liable to interruption from their accidental failure; their form should be firm and 
compact, that they may not be injirjed by jolts and shaking; and that they may be more Mfely worked 
by country labourers, who are but little accustomed to the use of delicate tools. In the larger machiiies. 
symmetry and lightness of shape ought to be particularly attended to: for a heavy carriage, like a greof 
horse, is worn out by^wwn weight, nearly as much as by what he carries. The wood should be cut up 
and placed In a pesilHq the best calculated to resist pressure; and moitUct, so likely to weaken the 
woofi, should, as muWas possible, be avoided; at the same time, implements should be made as light as 
IS consistent with the strength that is necessary. Their price should be such, that farmers in mooerate 
circumstances can afford to buy them; yet for the sake of a low price, the judicious former will not pur¬ 
chase articles cither of a flimsy fabric or a fojjlty form ; and implements ought to be snlted to the nature 
of the country, whether hilly or level, and more especially to the quality of the soil; for those which are 
calculated for light land will not answer equally well in soils that arc heavy and adhesive. {Code.) _ . 
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quality, is generally found advantageous ; but this is not always the case as to climate. 
Tlius, some of the varieties of oats, as the Angus oat, which answers well in most parts 
of Scotland, is found not to fill in Uie ear, but to shrivel up after blossoming, in tlie south 
of England. In like manner, the woolly-chalfed vroite wheats of Essex and Kent rot in 
the ear when grown in the moist climate of Lancashire. In settling on a farm in a 
country with-which the farmer is littlC acquainted, he will often find it advisable to select 
the best seed he can find in the neighbourhood, and probably to rcsiflt it and free it from 
the seeds of weeds and imperfect grains. Particular care is requisite in selecting the 
seed of the bean and pea, as no crop depends more on the variety brang suited to the soil 
and climate. Thus, on hot gravelly soils in the south, the late grey pea would produce 
little haulm and no pulse; but the early varieties, or the pearl pea, will produce a fiu’r 
prui>ortiun of both. 

4856. The only small seeds the farmer lias to sow on a largo scale, arc the clovers, 
grasses, the different varieties of turnip, and probably the mangold wurzcl and carrot. 
No ex[>ensc or trouble should be spared to procure the i/c»-t turnip seed; as if that is 
either mixed by impregnation with other varieties of tiie 7#rassica tribe, or has been 
raised from a degenerate small-rooted parentage, the progeny will r ever come to any 
size, 'fhe same may be said of carrot or mangold seed, raised from small missliapen 
roots. Even rape seed should be raised from the strongest and largest rooted {ilants, as 
these always produce a stronger progeny. 

4857. The selection amt jiropagation of improved agricvitvral seeds has till l.atoly boon very little 
attended to. Hut the subject has been taken np by Mr, Sinclair of New Cross, Mr .Sbiricfl of Mungns 
Wells, Mr Gome of Ilait, and others; and we have little doubt some greatly improved varieties of our 
more useful field plants will be the result Mr. Shirrelf mentions Juki Ag vol i p , ‘106 ), that the 

variety of the Swedish turnip cultivated in l-iast faithian had, by judicious selection of the roots from 
which seed was saved been improved in nutritious value upwards of .‘iOO per cent. " Potatoes and 
Swedish turnip,” Mr Shirrctfsays, “ apjicar to be susceptible of farther improvement by jiidieioiis selec¬ 
tion, as well .as the dilferent gr.iins so Uiiig cultivated in this country, and wliieh, in almost every instance, 
have become spurious. But whatever may be the degree of improvement ol whirh the agricultural pro- 
iluce of the eountry is susceptible, by the prop.igation of genuine .seeds of the best varieties of plants, one 
remarkable feature of such an improvement is, that it i-ould be earrii'd into olteet without any additional 
investment of capital, or destruction of that already employed It would require, in the first instance, 
only a slight degree of observation amongst practicrd f.inners to select the best varieties, and iifterwards 
a small excrrise of p.-itionre in their pro]iag.ition The whole increase of proiUiee obtained by such means 
would go to support the iinagrienltural part of the population ; it would, in the first iiistanre, be clear 
gam to the oetuiaers, and iiltiinately to the owners of land. Tlic ditrerence of produce, arising from 
sowing tlic seed of a good and a had variety of a plant, is so great, that it does not seem nieoiisistoiit with 
probability to state, tliat tlic gross agrieultiiral produce ol the country might be augmented, in the course 
of a few years, through the agency of improved seeds, to the anioniit of seven jier rent.; and as the 
f.irmcr’s home consumption of protiuee, by surh ine.iiis, would lie increased nearly ten jicr cent, what an 
enormous fund this tonus ior inamt.iining the nnagrieuitural part of the population, and augmenting the 
ineoinc of landholders I 

48.78 Thcfaetlili/ of propagating genmne seeds, will become manifest from a statement of my practice. 
In the sjiriiig of ISU ;, a vigoroius wheat-tilant, near the centre of a Held, was marked out, wliieh produced 
f)i cars, that Melded iJ473 grains These were dililileil in the autumn of the same year; the pnxiiicc of 
the second and third se.isoiis sown broadcast in the ordinary w.iy , and the fourth harvest ^mt me in pos¬ 
session of nearly forty quarters of sound grain In th(‘ spring of this year, 1 planted a niie piirplc-top 
Swedi-sh turnii>, that yielded (exclusively of the seeds ineked by birds, and those lost in threshing .mil 
cleaning the produce,) KKf.iSfi grains, a number eap.ib1e of lurnislinig phints for upwards of five imperial 
acies One-tenth of an acre was sown with tlie produce, in the end ol Julv, for a seed crop, part of 
which it is in contemplation to sow for the same purpose in .July IS'Jb In short, if the produce of llio 
turnip in question h.vd been c.irefully cultivated to the utmost extent, the third year’s prmlucc of seed 
would have more than supplied the demand of Great Britain for a season. 

4879, Plants and animats are both orgniitt hinlies, from the germs of whose feeundating organs procecil 
new races, whieli yield crops , and thus .in extensive view of imjiroving agriculture through the agency 
of genuine seeds cmliMces the prop,igation of live stock. Now, however iinjiortaiit the propagation of 
live stock may be, when considered by itsrif, yet, when viewed iii eonneetion with our agrieultiiral 
system, embracing the cultivation and improvoment of the herbage wdiicli support animals, .is well as 
those plants, jiarts 'if which form the iiigrixlientsof human siistelianec, it becomes less imposing. The 
analogy subsisting in tween aniinal and vegetable life is known and a< kiiowicdged; and it may be stated, 
that the union of llie male and female organs of diilhient varieties of a plant, iiniier favourable eireum- 
stances, produces a new race, which isirtakes nf the qn.xlities cif both parents, and which is termed a 
hybrid. Now, hybrid varieties of agncultur.il plants, when sulTered to intermingle with the original 
kind, disseminate their influencxi around tlicm like cross-bred animals, unrestrained in their Intercourse 
with the general herd, till the character of the stock L 'omes changed, and consequently deteriorated or 
improved In either ease, prop.igation from the best variety alone would be attended with gocxl clibcts. 
The principles of propagating vegetable and animal life are nearly the same; but the propagation of 
vegetables must exceed that of animals in Importance, as much as the vegetable produce of the country 
surpasses that of animals. Indeed anim.ils may justly be considercxl mere idachincs fur converting our 
inferior herbage into nutriment of a different desrription; grasses and roots are tho raw materials, 
butcher's meat the manufactureil commodity." 

48fi0. The importance of attending to varieties of cultivated pfants has liecn ably pointed Out by 
Mr, Bishop, at onee a seicntiflc botanist and an ex]ierienccd practic.a1 gardener. '* By means of 
varieties,” he says, the produce of oiir gardens and fields arc not only increased in a tenfold degree, 
but the quality of the prodjace is improved in a still greater proportion. In them we perceive the 
lalxHir and as.hduity of man triumphing over the sterility of unassisted natUhs, and suceceding in 
giving birth to a rare of beings cnlLulatod to supply his wants in a manner that original species- never 
could have done. The difference between v.xncties that have sprung fVom the same species fits them 
for different purposes, feid for diHerent soils, situations^ and climates. Some, by reason of their 
r«^u.st natures, are winter vegetables; and others, by'being early, are spring vegetables; while 
some are in perfection in summer, and others in autumn. The fruit proiluced by some is fit to 
eat when pulled off the tree, while the fruit of others is valuable by reason of its kee]>iiig till that 
season, when Nature rests to recruit her strcngtii. Tlius, in edible plants and ffuits, we are sii|>plie(l 
with an agreeable oh.ingo throughnul the ye.ir, fiom a differeiier in varieties that have sprung 
from the same siiecies. In die earlier ages of tlicwoild, no idea could have been entertained of the 
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excellence some varieHcs have attained over tneir originals. Who, upon viewing the wild cabbage that 
grows along our sea-coast, would ever imagine that cauliflower or broccoli would have been produced by 
the same ? Or who would expect the well.formcd apple of a pound's weight from the verjuice plant in 
our hedges? Many instances might be noticed of original species that are scarcely fit to be eaten by the 
beasts of the held, the varieties of which affiird a nutritious and wholesome food for man. Upon com. 
paring the original variety of the Daheus Carbta, the i'd^tinhea sativa, and some others indigenous to our 
climate, with their varieties pro<iuccd by culture, we arc struck with their grc.it inferiority, and cannot 
help reflecting on the hapless condition of that hungry savdlge who first taught us their use; for nothing 
short of the greatest unvation could ever have led to that dis. every. Indeed, nothing is more obvious, 
upon comparing original species with their varieties jiroduccd by culture, than that we, by means of the 
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whence they have sprung, yet as that degree is unknown, and as it is probably beyond tlie power of man, 
of cultivation, or of time, to determine the same, wo are jiisti fled in regarding it as progressive, and in i-on. 
sidering tlic production of a good variety ns the sign or harbinger of a better. 

48(;i. The power qf dislingutihing varieties, and of forming some idea of their worth at sight, is an 
attainment much to be desircnl, because valuable varieties may sometimes .ai>pe<ar to those who li.ive it 
not in their power to prove them by trial; and if they have, the probability is, that llie means to be cm. 
ployed require more care, time, and attention than they are disjiosed to liestow on plants the incuts of 
which are doubtful: whereas, were such persons capable of forming an estimate of the worth of varieties 
ftaim their appearance, then would they use means for their jireservatioii, wlieiiever Iheir a|>|H-aranr<‘ was 
found to indicate suiicriority That this is an attainment of considerable iinpoit.incc, will be' rculily 
allowed; yet, that it, in some cases, requires tlie most strict atlcntiSn, appears from the circiiiiistaiice of 
varieties being oftentimes valuable, thougfi not roiispicuously so T.et us Mi|i|iose, for instance, fliat in it 
field of wheat there exists a plant, a new variety, having two more fertile joints in its spike, and equal to 
the surrounding wheat in every other respect: a man accustomed to make the most iniiuile observations, 
would scarcely observe such a variety, unless otherwise distinguished by some peculiar liadgc; nor woulcl 
any but a ix'rsuii versed in plants know that it was of superior value if pl.iced before him How many 
varieties answering this description may have existai and cscaiied observation, winch, had tliey lieen 
observed, and carcfiilly treated, would have proved an iiivalii.d>tc acquisition to the coimmiiiity! 'J'lic 
number of feitile joints in tlie spike of the wfic.it generally cultivated, varies from eighteen to twenty- 
two; and the inhabitants of Great Britain and Ireland anuiuiit to nearly the same number of iinllions : 
tlicrcfore, as tlie whi'at nrodiiced in those islands has been ot late years suHlcioiit, or nearly sufficient, to 
supply the liiliabitalits thereof with bread, it is evident that a variety with two additional fcitile joints, 
and equal in other respcH.'ts to the varieties at present m cultivation, would, when it became an olijcct of 
general culture, aftbrd a supply of broad to at least twoinilhuiis ot souls, witliout even another acio being 
brought into cultivation, or one additional droji of sweat from the brow of the husliandman. 

481)2. The same vntictiesarenotrcpcateiilypiodiucd by cullurc , it tliey were, there would not exist that 
necessity fur strict observation and skill on Uic jiart ul observers; because, if a variety were lost or 
destroy^, we miglit look forward to its rc-.qipearatice; or didwc possess the power ot prcxliicing varieties, 
and ot produeiiig them fate or c.arly, tall or dwarf, sweet or sour, or just as we might wish to have them, 
then iiiiglit we plead an excuse for inattentiun But ex|)erieiice shows, that iilieri a variety is lost, it is 
for ever lost, and the slightest rcileiliun cannot fad of'conviiirmg us, that our power of producing them 
is most limited. Indeed, our knowledge only en.ables us to produce tlio.se of the intenni'cMate kind; 
while varieties that confer exteiisiun or cxLellcnee are as likely to be produced from the seiHl sown and 
tre.ated by the humble labourer as from that .sown and tieated by the ablest liorticiiltiirist, tlie must 
skilful botanist, or most |irntound philosopher of the age From those remarks it is obvious. Unit the 
benefits mankind derive from the varieties produced by culture arc numerous and important, and 
that tlie disLuvery of those of merit is an oliject highly deserving of our attention." (Bishop's Causal 
Botany.) 

48i>‘i. The varieties of wheat and barley in general cu/tivation, Mr Gorrie observes, are “ not nu. 
merous; but were a part of that atfentioii i).iul to tlic prodiution of new and iiiijirovcd varieties 
of fieid-beans, peas, oats, barley, and wlieat, vvliieh is now almost wasteri on live stoik, tffl; same success 
might Ibllovv, and varieties of each ot these useful species of gr.iin might be found as far surjnissing (liosi- 
now in lultivation us the modern lireecis of horses and cattle suip.'iss those of former days. To effect 
this, a simple process only is necessary. When any two Viincties are intended to be useil in ‘ crossing,’ 
it IS necessary that they should be sown at such iieruais as may render Iticoi likely to flower at the same 
time; and we would rtx-oinincnd lliat such plants should be sown or transplanted into flovver.pots, |>.ir. 
ticularly the variety to be used as ttio female breeder. The parts of Irirctificatnni of all the t’erckli.i tribe 
arc comiiosixi of a stigma, or fringed substance, whicli crowns the embryo gram; three anthers or male 

1 ).irt8, wliicli have either a purple or yellow colour; and firm, sinall^ round, or rather longish cylindrical 
mobs, with a hollow line longitudinally along the middle, on the side faitiiest Irani the lil.nncnt which 
supports the.se anthers. Allowing that there arc six jil.iiits, say of wheat, in a pot to lie impregnated, let 
the variety possessing the greatest projiortion of rk-sirable qualities bo eelcrtctl lor the n/n/t, from ft 
field or otherwise, and, Inf ore the nnthe>s appiar mitsirie the glume, let tlie ih.atf'bc ojamed by a slight 
touch of the foreflnger, cut oflftheantfiers of all the ears growing on the plants in the pot, and then t.ike 
the male parts of the variety wished to be tmproeed, which have been new ly out of the eliaff, and, before' 
the farina is all dissipated, touch the stigma of .dl the embryo grams whciito the anthers have lieeii 
previously removed, gently, with newly buist ntii/ieis, till the stigma is paitially covered with the dust or 
IHilleii; keep Gie pl.iiits at a distance from the fields where gram ot tfie same soi i is emiinig in the flower, 
tdl the fiaxBeimg season is fairly over, then, to prevent sparrows or other birds from jnekiiig the 
imprcgiiatc'd grains, plunge the imts to the brims in a field of tlie same kind of gram. .Save ivrjy 
seed, and sow them earefully next season ; If the process has been jiroperly performed, there may be 
many varieties even from one ear; the best should be marked, and the ^iroiluee of each stalk wortliy of 
notice kept, and propagated distinctly by itseff. If all the farmers in a district were to sulimit five or six 
iilanis only to such procees, we niight soon have hundrevls of new v.anetics, and it is cerfainly within 
tlie hmits of probability to expect a few varieties snyxirior to any now in cultivation." (Pei th Miscetlany, 

'"^48(54? Grain, seeds, and roots intJhded for reproduction are not reqmreil to have come to the same 
degree of maturity on the plant, as when intended for meal or other products to be consumed as fowl. 
The cause of this lias never been satisfactorily explained ; ail tliat is alleged lH*ing the loinei'ture, that 
the cotyledons ofthfi,8ecd arc better fitted lor entering the vessels of the imiiute plant, when tfiev.ireii«tof 
such a farinaceous niture, as when these cotyledons arc more mature, “ 'J'hat^rain not perfectly matured 
is fully qualified for seed, is evident from places situated ne<ir rivers or lakes, where tlie grain in some 
seasons is subject to be what the jicople who cultivate such situations term blasted in mtldnved. This 
happens in autumn, before the grain is matured, and is probably rauseii by,|bgs or damps 111111011 arise . 
from the water. This blast discolours the straw, and renders it so friable that it will hardly bind itself; 
the grain never receives any more nourishment is shrivelled and light, and soon assumes a ripe appearance, 
and so small a quantity of farinaceous matter will becont.unod in thegrains, that a sheat, after bcingreaped, 
will feel OB lignt in the hand as If it had Iieeii previously threshcil; and yet, for as bad as it appears, it is 
eommonly taken tor seed, and never fails to give a luxuriant crop, provided it escape the lollowing 
autumn." (Itid.") 
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4865. Of the plants which the farmer has to choose for stock, the chief is the potato; 
and evt'iy one knows tliat no circumstances in the soil, climate, or culture will compen¬ 
sate for planting a bad sort. The potato requires a (pliinate rather humid than otlierwise, 
and rather moderate and equable in temperature than hot: hence the best crops arc 
found in Lancashire, Dumfriesshire, and Ayrsbirc in Hritain, and in Ireland, where the 
climate is every where moist. Excellently flavoured potatoes arc also grown on mossy 
lands in most parts of the country. The prudent farmer w'ill be particularly careful in 
choosing this description of plant stock, and also in changing it frequently, so as to en¬ 
sure prolificacy and flavour. Tlic general result of experience is decidedly in favour of 
unripe tubers for the purpose of propagation. A numlnir of imporfcmt papers on this 
subject will be found in the first and second volumes of the Gardener s Magazine, all 
confirmatory of the advantages of selecting tubers which are immature. 

Sect. III. Choice of Servants. 

4866. On the moral and professional character of his servants much of the comfort of 
the farmer depends; and cuery one uho has farmed near large towns, and at a distance 
from them, knows how great t^ic difTcrence is in every description of labourers. The 
servants required in farmeries arc, tlie l)ailiir or head jdoughm.'in, common ploughmen, 
shepherds, labourers of all-work, herdsmen, and women. Sometimes apprentices and 
pupils arc t:iken ; but their labour is not often to be much depended on. 

4.S67. jd bailiff''vi required only in the largest description of farms, occupied by a pro¬ 
fessional fanner; and is not often required to act as market-man. In general young 
men are preferred, v\ho look forward to higher situations, as gentlemen’s bailiffs or land 
stewards. Most farmers require only .a head plougliinan, who works the best pair of 
horses, and takes the lead of, anil sets the example to, the other ploughmen in every 
description of work. 

4868. J^loughmen should, if jiossible, be yearly servants, and reside upon the farm ; if 
married, cottages should he provided for them. Weekly or occasional ploughmen .arc 
found cojnparatively unsteady; they aie coiitimi.ally wandering from one master to an¬ 
other, and are very precarious .supports of a tillage farm : for they may qyit their service 
at tlie most inconvenient time, unless bribed by liiglicr wages; and the fanner may thus 
lose the benefit of the finest part of the season. Where i>lougbmcn and day labourers, 
boweser, are married, they arc more to be ilepcndod upon than unmarried domestic 
servants, more especially when the labouier has a family, which ties him down to rcgidar 
industry. 

4869. The mode of htnno servants at what arc called public statutes, so general in 
many parts of England, is justly reprobated as having ,a tendency to vitiate their minds, 
enabling them to get places without refeieiice to cliaracter, exposing good servants to he 
corrupted the h.id, promoting dissipation, and causing a cessation of country business 
for some days, and an awkwardness in it for some time .afterwards. When hiring ser¬ 
vants, it would be extremely important, if possible, to get lid of any injurious jicrquisites, 
wbicb arc often prejudici.d to tlie interests of the master, without being of any advantage 
to the servant. Foi instance, in Yorksbire .and in other districts it is a custom to give 
farm servants liquor both morning and evening, whatever is the nature and urgency of 
the work. Nothing can be more absurd than permitting a ploughman to stop for half 
an hour in a winter day to drink aie, while his liorses are neglected and shivering with 
cold. 

4870. The foUu-ving plan of maintaining the hinds or ploughmen in the best cultivated 
districts tn Scotland, is found hy experience to be greatly superior to any other mode 
hitlierlo adopted. 

4871 Proper houses are built for the farm servants contiguous to every farmstead. This gives them an 
opportunity nf settling in lite, and greatly tends to promote their luture wcliarc Thus also the fanner 
lias his people .it all times within reach for earrying on ..is bioinoss. 

4872 The farm servants, when married, receive the greater part of tlieir wages in the produce of the 
soil, wl'ifli gives them an interest in the prosperity ol the concern in winch they are employed, and in a 
manner obliges them to cat and drink comfort.-bly; while young men often starve themselves in order to 
save money lor drinking or clothes, in either of which cases they are deficient in the requisite animal 
strength. At least under this mixle nf payment tlicy are certain nf being sujipVied with the necessaries of 
life, ami a rise of prices does not affect tlicm; whereas, when tlicir wages are paid in money, they are 
exposed to many temptations of spending it which their circumstaiiucs can ill aflurd, and during a rise of 
prices.they are sometimes reduced to considerable difficulties From the adoption of an opiiosite system, 
habits of sobriety and economy, so conspicuous among the farm servants of Scotland, and the advantages 
of which cannot be too higlily appreciated, have arisen and still prevail in these districts. 

<iien3 A most im|>ortaiit brarirh of this system is, that almost every married man has a cow of a mode¬ 
rate site kept lor liiin hy the farmer all the year round. This is a boon of great utility to his family. The 
prospect of enjoying this advantage has an excellent efll'ct uixin the morals of young unmarried servants, 
who in general make it aijioint to lay up as much of their yearly wages as will enable them to purchase a 
cow and furniture fur a house when they enter into the married state. These savings, under diSbrent cir¬ 
cumstances, would most probably have been spent in dissipatioa 
♦874i TVy have also several other perquisites, as a piece of ground for jxitatoes and flax (alxiut one- 
eighth part of an acre for each); liberty to kec]) a pig, h.alf a dozen hens, and bees; their fuel is carried 
home to them; they receive a small”allowance in money iier journey when sent firom home with corn, or 
for coals or lime, and during the harvest they arc maintained hy the farmer, that they may be always at 
hand. 
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4875. There are nowhere to be met with more aetwet reepeetable, and conseieniiout servants than those 
who are kept according to thui system. There is hardly an instance of thoir solinting relief IVom the 
public. They rear iiumcrnus families, who arc trained to industry and knowledge in the operations of 
agrieulture, and whose assistance in weeding the cro|is, &c is of considerable serviee to the fanner. 
Tney become attached to the farm, take an interest in its prosperity, and seldom think of renioiiiig h'om 
it Under this system every great farm is a siiecies oi little rolony, of which the iarmcr is the resident 
governor. Mor, on the whole, can there be a more gratifying spectacle than to see a large estate under the 
direction of an intelligent landlord, or of an agent eumpcteni M the task of managing it to advantage; 
where the farms arc of a propiw size; where they are occupied by industrious and skilful tenants, anxious 
to promote, in consequence of the leases they enjoy, the improvement of the land in thoir possession; and 
where the cultivation is earned on by a number ot married servants enjoying a fair competence and rear, 
ing large families, suflicient not only to replace themselves, but also, from their surplus population, to 
supply the demand and even the waste of the idher industrious classes of the community. .Such a system, 
there is reason to believe, is brought to a higher degree of perfection and carried to a greater extent m 
the more unproved districts of Scotland than iierhaps in any other country in Europe. (Uodc, ^r.) 

4876. A shepherd is of course only requisite on sheep farms; and no description of 
farm servant is required to be so steady and attentive. At the lambing season iniieh of 
tlie farmer’s property is in bis hands, and depends on liis unwearied exertions early and 
late. Such servants should be well paid and comfortably treatctL 

4877. The labourers required on a farm are few ; in general, one for field operations, 
as hedge and ditch work, roads, the garden, cleaning out furrows, &c. ; and another for 
attending to the cattle, pigs, and straw-yard, killing sheep and pigs when required, &c. 
will be suflicient. Both will assist in harvest, hay-time, tlireshing, filling dung, &c. 
These men are much better servants when married and hired by the year, than when 
accidental day labourers. 

4878. 7'he female screanls required in a farmery are casual, as haymakers, turnip 
hoers, &c. ; or yearly, as house, dairy, and poultry maids. IMueh depends on the steadi¬ 
ness of the first class; and it is in general better to select them from the families of the 
married servants, by wliich means their conduct and conversation is observable by their 
parents and relations. A skilful dairy-maid is a most valuable servant, and it is well 
wMen the cattle-keeper is her husband; both may live in the farmer’s Jiouse (provided 
they have no children), and the man may act as groom to the master’s horse and chaise, 
and assist in brewing, butchery, Ac. In the cheese districts, men often milk the cows, 
and manage the whole process of the dairy; but females are surely much better calcu¬ 
lated for a business of so domestic a nature, and where so much depends on cleanliness. 

4879. Farmer's apprentices are not common, but parish boys are so disposeil of in 
some parts of the w'est of England, and might be so generally. They arc said to make 
the best and steadiest servants; and indeed the remaining iii one situation, and under 
one good master for a fixed jieiiod, say not less than throe years, must have a great 
tendency to fix the character and murals of youth in every line or condition of life. 

4S80 dpnrenlices intended for fa t nirrs are generally young men w ho have reeeiv ed <i toleroble edueation 
bcforehaiiu, .nid have attained to manhood or ne.irlv so These pay a prenmim, and are regularly in- 
structeil 111 the operations ol larmiiig. We have .ilready alluded to the examidc of Walkerf a ho ronsiriers 
sueh apprentices, notwithstanding the care required to in.^truct llicni, rather useiul than otherwise. 
{Husb. of Scot, vol ii p lOii) 

4881, To train plovghmen to habits if activity and diligence is of great iinportaiiec. In 
some districts they are proverbial for the slowness of their slep, vvliicb they teach their 
horses; whereas these animals, if accustomed to it, would move with as much case to 
themselves in a quick as in a slow pace. lienee their ploughs seldom go abbvo two 
miles in an hour, and sometimes even less ; whereas, where the soil is h’ght and sandy, 
tliey might go at the rate of three miles and a Iialf. Farmers are greater sufl’erers than 
they imagine by this habitual indolence of their workmen, wdiich extends from the plough 
to all their other employments, for it makes a very important diUbrcnce in the expense of 
labour. {Code.) 


Chap. IV. 

General MaHagemcnt of a Faim. 

4882. Tlie importance of an orderly .systematic mode of managing every concern is suf¬ 
ficiently obvious. The points%vliic!i chiefly demand a farmer’s attention arc the accounts 
of money transactions^ the management of servants, and the regulation of labours. 

Sect. I. Keeping Accounts. 

4883. It is a maxim of the Dutcli, that “ no one is eviT ruined who keeps good ac~ 
counts,” wliich are said in The Code (f Agriculture to be not so common among farmers 
as they ought to be; persons employed in other professions being generally much more 
attentive and correct. Among gentlemen farmers there is often a systematic regularity 
in ail their proceedings, and'their pages of debtor and creditor, of expense and profit, are 
as strictly kept as tliose of any banking-house in the metropolis. But with the gene¬ 
rality of fanners the case is widely dificrent. It rarely happens that books arc kept by 

3 £ 3 
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them in a minute and regular manner; and the accounts of a farmer, occupying even a 
large estate, and consequently employing a great capital, are seldom deemed of sufficient 
inqiurtancc to merit a share of attention e«]ual to thqt bestowed by a tradesman on a con¬ 
cern of not one-twentieth i)art of the value. Tlietc is certainly some difficulty in keeping 
accurate accounts respecting tlie profit and loss of so uncertain and complicated a busi¬ 
ness as the one carried on by the farmer, which depends so much on the weather, the 
state of the markets, and other circumstances not under his control; but the great bulk 
of farming transactions is settled at the moment; that is to say, the article is delivered 
and tlie money instantly paid; so that little more is necessary tlian to record these 
properly. In regard to the expenses laid out on the farm, an accurate account of them 
is perfectly practicable, and ouglit to be regularly attended to by every prudent and in¬ 
dustrious occupier. 

4Sat. To record peettniary transactions is not the only object to be attended to in the accounts of a 
fanner It is necessary to have an annual account of the live stock, and of their value at the time; of the 
quaiilily of hay unconsumcil, of the gram in store or in the slack-yard , and oftlie inii>loineiits and other 
articles ill which the capital is invested. An account, detailing the expense and return of each Held, 
according to its proiluctirc contents, is likewise wanted, without which it is iinpossihle to calculate the 
adv.-intage of ditlercnt rotations, the most heiieficial modo of managing the farm, or ti.c improvements of 
which it IS susceptible Besides the obvious advantages of enabling a man to understand his own alliiirs, 
and to avoid being cheated, it has a moral elleet upon the farmer of the greatest ronsc(|uence, however 
small his dealings may be. Expericiiee shows that men situated like small farmers (who arc their own 
masters, anil yet have very little capital to manage nr lose,) are very apt to contract habits of irregularity, 
procrastination, and iiululence. They persuade themselves that a thing may be as well done tu-inorruw 
as to-day, and the result is, that the thing is not done till it is too late, and then hastily and imiicrleetly. 
Now nothing can be conceived better adapted to check this disposition than a determination to keep re¬ 
gular accounts. The very consciousness that a man has to make entries in his liooks of every thing that 
he docs, keeps his attention alive to what he is to do; and the act of making those entries is the best 
possible training to prixlucc active and pains-takiiig habits. 

♦883. Trotter's method of farm book-keeping. A very original, concise, and accurate mode of keeping 
farm arcounts has been invented by Alexander Trotter, Ksq of Dreghorn". Though the merits ol this 
mode seem to be acknowledged by all who understand it, yet they do not appear to be of that nature to 
bring it into gciier.il use. This, however, m.iy depend partly, or even wholly, on the ignorance or j>rq|ii- 
dices of those for whom it is intended, and on the untitiii'ss of farm managers for such regular and mul- 
tiplic>d entries of all their transactions as this system requires. We regret that Mr Trotter’s method has 
not attracted more notice from scientific farmers. We would recommend to them his “ Method of Parin 
Book-kot'pmg, &c cxcmphtic'd by the t’ornis and Accounts actually practised by the Author in tlie ma- 
tiagcment of his Farm at Cohnton, near Eilinbuigli Udiii 8vo. IHiiS ” The books and forms of Mr. 
■J'rottcr's Method may be got by applying at Messrs. Kirtons’, stationers. No. 1. I’ortland.strcet, Loudon; 
or at Mr. Abraham Thomson’s, bookbinder, (lid Fishmarket, Edinburgh. 

48Hfi The accounts of gentlemen farmers, or of the bailiffs they employ, it is said in The Code, cannot tic 
tw minute; but in regard to rcnt.paying farmers the great objects are to have them short and distinct 
For this pur]>ose a journal for business transactions, such as purchases, sale's, agreements, hirings, and 
other real or prospective arrangements, a cash-book and a ledger will, m our opinion, ho siitliciont, with 
the .aid of nicmoranduin books Hut for greater accuracy, or rather for more curious farmers, the fol¬ 
lowing models are given iii The Code of Agriculture. Tlie geiifleiiiaii farmer and liailiff will fiml various 
descriptions of “ Farmer’s account books ” among the lioukscllcrs. One iii very general use is llarding's 
Farmer’s Account Book. 
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4896. These forms may be useful, l»y directing the attention of farmers to the jiiirti- 
culars of which they should keep an accurate record; but as to any particular s\stcin 
of accounts applicable to fanners a good deal of delusion seems to prevail, sis if the 
established modes in general use among mercantile men would not answer. In 
fsict, there is no correct mode of keeping accounts but by the principles of double entry. 

4897. The account books for a common farmer may be, a cash-book for all receipts and 
payments, specifying each ; a ledger for accounts with dealers and tradesmen ; and a stock 
book for taking, once a year, an inventory and valuation of stock, crop, manures, tillages, 
and every thing that a tenant could dispose of or be paid for on quitting his farm. 
Farming may be carried on with the greatest accuracy and safety, as to money matters, 
by means of the above books, and a few pocket memorandum books for labourers’ time, 
jobs, &c. With the exception of a time-book, such as we have before described (3383), we 
should never require more, even from a proprietor’s bailiif; many of whom the nine 
forms just given (4887) would only puzzle, and some we have known them lead to tlie 
greatest errors and confusion. Munro’s Guide to Farm Book-keeping (Edin. ISmo. 
1821) may be recommended to the practical fanner; but no form of books, or mode 
of procedure will enable a farmer to know whether he is losing or gaining but that of 
taking stock. 

4898. Af&rm for a cattle stock account has been recommended by Sir Patrick Murray, 
of which it may be useful to present a specimen. This form. Sir Patrick observes, has 
been kept at his estate of Ochtertyre, in Perthshire, for twenty-two years, and found per¬ 
fectly adapted to the purpose in view; being sufficiently simple in fonn to be uifder- 
Etood by every farm manager, and sufficiently comprehensive in particulars to embrace 
all the requisite details. They may be cither made up quarterly, half-yearly, or yearly. 
Sir Patrick adopts the half-yearly mode. 











4899 . Cattle Stock Acctmntfor One Half-year, eommenctng 13th May 183 , and ending llth Xovember 183 
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Sect. II. Management of Servants. 

■1900. Informer times, farm servants lived at the same table with their masters, and 
that is still the practice in those districts where the farms are small. On moderate-sized, 
and on large farms, they are usually sent to a separate table ; but of late a custom has been 
introduced of putting them on board-wages. Tl^s is a most pernicious practice; which 
often leads them to the ale-house, corrupts their morals, and injures their health. It is a 
better plan, with a view of lessening trouble, to board them with the bailiff; but it is still 
more desirable for the farmer to have them under his own eye, that he may attend to 
their moral conduct. He will find much more useful assistance from the decent and 
the orderly than from the idle and the profligate. 

4901. The best mode of managing yearly married servants, whether ploughmen or 
labourers, we conceive to be that already referred to (4870) as practised in Northumberland, 
and other northern counties. Marshal (Jlevieiv of Bailey's Northumberland) calls it a 
rema.in of feudal times; but certainly, if it be so, it appears one of those remains which 
should be carefully preserved. We may challenge the empire to produce servants and 
farm operations equ^ to those where tliis system is adopted. The great excellence of the 
system consists on its being founded in the comfort of the servant. 

4902. The jyemianent labourers on a farm ought to be treated in the same manner as 
the ploughmen ; and indeed it is much to be wished, for the sake both of humanity and 
morality, that all married Labourers, who live in the country, should have gardens attached 
to their cottages, if not a cow kept, and a pig and fowls, in the manner of tlie Scottish 
ploughmen. Some valuable observations on this subject will be found in The Husbandry 
of Scotland. 

4908. Temporary labourers, or such as are engaged for hay-making, reaping, turnip- 
hoeing, Ac. are for the most part beyond the control of the farmer, as to their living and 
lodging. It is a good praedee, however, uhcrc hay-making and reaping are performed 
by the day, to feed the operators, and to lodge on the premises such of them as liave not 
homes in the neighbourhood; providing them with a dry loft and warm blankets. Piece 
or job-work, however, is now becoming so very general, in all farm operations performed 
by occasional labourers, that attention to these particulars becomes unnecessary, and the 
fanner’s chief business is to see that the work l>c properly done. 

4904. A day's work of a country labourer, is ten hours during the spring, summer, 
and autumn quarters. Farmers, however, are not at all unifonn in their hours of 
working during those periods. Some begin at five o’clock, rest three hours at mid¬ 
day, during the more violent heat of the sun, and fill up their day’s work by beginning 
again at one o’clock, and ending at six in the evening. Others begin at six, and end 
at six, allowing half an hour at breakfast, and an hour at dinner. But .altliough these 
are the ordinary hours, both for servants and labourers, during the nqjre busy sea¬ 
sons of the year, yet neitlier of them will scruple to work eitlicr sooner or later, when 
occasion requires. In regard to the winter months, the hours of labour are from the 
dawn of morning, as long as it is light, with tlie allowance of about half ait hour at mid¬ 
day for dinner. 

4905. That the rate of labour must in a great measure depend upon the price of grain, 
is a general principle. In England, the value of a peck of wheat, and in Scotlaiiil, of a 
peck of oatmeal (being the principal articles of subsistence of tlie lower orders of the 
people in the two countries), were long accounted an equivalent to the daily pay of a 
labourer. In botli countries, however, the price of potatoes has, of late years, had a 
considerable influence on the rate of labour; and in England, the clTects of the poor 
laws have tended to keep down that rate below the increased price of provisions, and 
thus have deranged the natural progress of things. It has been ascertained, that a 
man, his wife, and from two to three children, if wheat is their habitual food, will 
require ten gallons weekly. When they live on bread, hard-w'orking people ought to 
have the best kind, as that will furnish the most nutrition. How, then, could a 
labourer and his family exist upon wages of from 6s. to 9s. per week, when wheat is 
from 8s. to 10s. or 12s. per bushel? The diftcrcnce is compensated by the poor-rates, 
a most exceptionable mode of making up the deficiency; for labour would otherwise 
have found its own level, an<7 the labourer would have obtained the price of a busliel and 
a half of wheat weekly. 


4006. In Scotland, the rate of labour has increased beyond the price of provitiona Prior to 1792, the 
average price of a peck of oatmeal was Is. Id., and the average price of a day’s labour in summer Is. 
which nearly corresponded with the principle above stated: but the average price of a |^k o( oatn]e.tl 
in 1810 was Is. 8fd,, whilst the average price of a day’s labour was Is. lOfd.; which shows, in a most satis, 
factory manner, the very great improvement that has taken place in the li:^ of the labouring classes in 
that part of the United Kuigilom. (Gen. Bcp. vol, iii. p.S62.) 

4907. The practice cf giving labourers grain, S[C. at a cheap rate was adopted by George 111., who car. 
ried on farming operations to a considcrwle extent, allowing his labourers flour at a flxed price, whatever 
wheat might sell for. This benevolent system has been practised by several gentlemen farmers, some of 
whom have allowcit bread, and others a daily quantity or milk, at moderate prices. The same system is 
gener.!] in several of the western counties, as in Dorset, Devon, and Cornwall, where the labourers have 
a standing supply of bread.corn; of wheat at 6t. and of barley at 3s. per bushel In some of the midland 
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counties the day.wages arc regulated by the price of the best wheaten bread; thus the price of a half, 
peck loaf forms the day.wages for out-of-door farm servants. Of late years this rule has been departed 
Rom in favour of the labourers : thus, when bread is at Is. the half.peck, then wages are U. lOd.; and 
when at 2s, the wages are 2s. 4d. 

4908. Most desenptions of country labour, performed witliout tlie aid of horses, may 
be let by the job. Farey, in his excellent Iteport of Derbyshire, informs us, that besides 
all ordinary labour, Uie late John Billingsley, of Ashwic'k Grove, in Somcrsetsliire, let 
his ploughing, harrowing, rolling, sowing, turning of corn when cut, hay-making, &c. 
by the acre; from w'hich he found great advantages, even where his own oxen and horses 
were used by the takers of the work. Whether we regard despatch, economy, perfec¬ 
tion of rural works, or the bettering of the condition of the labourers therein, nothing 
will contribute so much to all these as a general system of letting works at fair and 
truly ai>portioncd prices, according to the degree of labour and skill required in each 
kind of work. Few persons have doubted that despatch and economy arc attainable by 
this method; but tliose who have indolently or improperly g,.no about the letting of their 
Labour, have uniformly complained of its being slovenly done, atul of the itroneness of 
the men to cheat when so employed. Such frauds .are to be expccU.l hi all modes of 
employment, and can only be counteracted, or made to disjippcar, by competent 
knowledge and due vigilance in the employer, or his agents .and foremen, who ought 
to study and understand the time and degree of exertion and skill, as well as the 
best methods, in all their minutio;, of performing the various works they have to 
let. At first sight these might seem to be very difficult and unattainable qualifications 
in fanners’ bailiffs or foremen, but it is nevertheless ceitain, that a proper system and 
perseverance will soon overcome these difficulties. One of the first requisites is, the 
keeping of accurate and methodical day-accounts of .all men employed; and, on the 
measuring up and calculating of every Job of work, to register how much has been earned 
per day, and never to attempt abatement of the amount, should this even greatly exceed 
tile ordinary day’s pay of the country ; but let this experience gained operate in fixing 
the price of the next job of the same work, in order to lessen the earnings by degrees, of 
fully competent and industrious men, to 1^ or 1J times the ordinary wages when working 
by the day. 

4909. Form the men iiUo .small gangs, according to their abilities and industry, and .always set the best 
gang about any new kind ot work, or one whoso prices want regulating . encourage these by litioral prices 
at first, gradually lowering them, and by degrees introdiiec the other gangs to work with or near 
them at tne same kind of work On the discovery of any material slight ot or dcreptioiis iii the work, 
at the time of measuring it, mure than their projioftiuiiute values should be deducted for them, 
and a separate job made to one of the best gangs of men, for com|ileting nr altering it - by which means 
shame is made to operate, with loss of earnings, ni favour ui greater skilk, attention, and lioncsty in 
future When the necessity occurs of employing even the best men by the day, let the peiiod.s be as 
short as mssibic, and the prices considerably below job earning.s ; and contrive, by the oHer ot a desirable 
job to follow, to make it their interest and wish to despatch the work that is necessary to be done by the 
day, in order 'o get again to piere.work Thu men being thus induced to study and contrive ttic 
readiest and best methods of jiurfurming every part of their labour, and of exiiending their time, the work 
will unquestionably be better done than by the thoughtless drones who usually work by the day. And 
that these are the true methods of bettering the condition of the labourers, Malthus has .ably shown in 
theory; and all those who have adopted and persevered in them have seen the same in practice. (Farry's 
Dei byshire, vol. iu. J92.) 

Sf-ct. 111. .rirmngement of Farm Labour. 

4910. The importance of order anti system we have already insisted on (3370), and the 

subject can hardly be too often repeated. To comluct an extensive farm well is not a 
matter of trivial moment, or one to the management of which every man is competent. 
Much may be effected by capital, skill, and industry; but even these will not always 
ensure success without judicious arrangement. With it, a farm furnishes an uninter¬ 
rupted succession of useful laliour during all the seasons of the year; and the most is 
made that circumstances will admit of, by regularly employing the labouring persons and 
cattle, at such works as are likely to be the i .ost profitable. Under such a system it is 
hardly to be credited how little time is lost, cither of the men or horses, in the course 
of a whole year. This is a great object; for each horse may be estimated at three 
shillings per day, and each man at two shillings. Every day, therefore, in which a 
man and horse are unemployed occasions the loss of at least live sliillings to tlie 
husbandman. i 

4911. the foundation of a proper arrangement, it is necessary to have a plan of tlie 
fann, or at least a list of the fields or parcels of land into which it is divided, describing 
their productive extent, tlie quality of the soil, the preceding crops, the cultivation given 
to each, and the species and quantity of manure they have severally received. The 
future treatment of each field, for a succession of years, may then be resolved on with more 
probability of success. With the assistance of such a statement, every autumn an 
arrangement of crops for the ensuing year ought to be made out; classing the fields or 
pieces of land, according to the purposes for which they are respectively intended. The 
number of acres allotted for arable land, meadow, or pasture, will thus be ascertained. 
It will not then be difficult to discover what number of horses and labourers will be 
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Aiquirecl during the season for the fields in culture, nor the live slock that will be neces¬ 
sary for the pasture land. The works of summer and harvest will likewise be foreseen, 
and proper hands engaged in due tijne to perform them. 

4912. A farmer should have conslantly in ckw a judicious rotation ^ crops, according 
to the nature and quality of his soil, and should arrange the quantity and succession of 
labour accordingly. Team labour, when frost and imd weather do not intervene, should 
be arranged for some months; and hand labour, for some weeks, according to the season 
of the year. “ A general memorandum list of Business to be done,” may therefore be 
useful, that nothing may escape the m-’mory, and that the most requisite work may be 
brought forward first, if suitable to the state of the weather. In this way the labour 
will go on regularly, and without confusion; wliile, by a proper attention, cither a dis¬ 
tribution of labour, or an occasional consolidation of it, may be a]>plied to every part of 
the farm. 

4913. As gc7ieral rules, connected with the arrangement, and the successful manage¬ 
ment of a farm, the following are particularly to be rccomincnded : — 

49U The farmer ought to rise early, and see that others do so In the winter season breakfast should 
be taken by candle-light, for by this means an liour is gained whieh many farmers indolently lose; though 
SIX hours in a week are nearly eijii.il to the working part of a winter day 'I’his is a material object, where 
a iminhor of servants are employed. Tt is also particularly necessary fur farmers to insist on the punctual 
perlormance of their orders. 

t'Jl'i. The whole farm ihmtld he regularly inspceteit, and not only every field examined, but every beast 
seen, at least oiiee .1 day, either by the oecupier, or by some intelligent servant. 

4ylt; III a eoiisiderablc farm, it is of the utmost consequence to have servants specially appropriated 
fat rath of the ?nosl iHiporliiiit rirpai linetifs of labour; for tlicro is often a great loss of time, where per- 
sons .lie frei|ii(‘iitly eh.nigiiig their eiii|)loyiiients jjesules, where the division of kiliour is introduced, 
work IS exei iiteii not only more expeililiously, hut also imieh better, in cotisequenee of the same hands 
being roust,intly eiri|iluyril in one )>aitieular department I'or tli.U purpose, theploughmcii ought never 
to be enipliiicd in manual labour, but regularly kept at work with their horses, when the weather wUl 
admit (It It 

4!tl7 To arrange the opei atinn qf ploughing, aerording to the soils cultivated, is an object of essential 
iinpurtaiico On inniiy farms there are fields which are soon rendered unlit to be ploughed, either by 
inneli ram or by .severe drought. In such cases, the prudent farmer, before the wet sca.sun commences, 
should plough sui h l.md as in the greatest danger of being injured by loo much wet; and before the dry 
pciiud of the year sets in, he should till such land as in the greatest ilanger of being rendered unfit for 
]>Ioughmg by too inueh drought 'J'tie se.'ison hetiveeii seed-time and winter may be well oceupicd in 
working soils iiilended to be sown with beans, oats, barley, and other spring crops. On farms where 
these rules are attended to there is always some land in a proper condition to be ploughed, or to be 
svorkeil by the improved harrows or grubbers; and there is neVer any necessity cither for delaying the 
work, 6r performing it improperly. 

4‘ilH Koeiy means should he thought of to diminish labour, or to increase its power. For instance, by 
jiroper arraiigeineiit, five horses may do as much latiour as six jierform, according to the usual mode of 
employing them. One horse may be employed in carting turnips during winter, or in other necessary 
f.iriii.wurk at other seasons, without the necessity of rcdiieing the number of ploughs. When driving 
dung Iron] the farni-yard, three carts may be used, one always filling in the yard, another going to the 
held, and a third retuniing; the leading lioise of the em))ty cait ought then to be unyoked, and put to 
the lull one. In the same manner, while one jiair of horses .arc preparing the land for sowing turnips, 
the other three horses may be emploved in eairying the dung to the land, either with tw# or three carts, 
as the situation of the ground may happen to require By extending the same management to other farm 
ojieiations, a considerable saving of labour may he efferted 
4<)l!i. J’t evioHsty to engaging in a woth, wlietlier ot ordinary pr.-icticc, or of intended improvement, 
the best coiisideiation ot which the firmer is cap.ihlc ought to be given to it, till he is satisfied that it 
IS advisable for him to attempt it. When begun, he ought to jiroeeed in it with much attention and 
pel .severance, until he has given it a f.ur tn.il. It is a main object, in eanying on improvements, not to 
attempt too much at once; and never to begin a work without a probability of being able to finish it in 
due season. 

4920. Jii/ the adoption of these rules, ereri/farmer will be master of his lime, so that every 
tiling required to be done will be performed at tlic proper moment, and not delayed 
till the season and opportunity h.ave been lost. The impediments arising Irom bad wea¬ 
ther, sick servants, or tlie occasional and necessary absence of the master, will, in that 
case, be of little consequence, nor will they eiub.trrass the operations to be carried on; 
and the occupier will not 4)6 prevented from attending to even the smallest concerns con¬ 
nected with his business, on the aggregate of which his prosperity depends. 

Sect. IV. Domestic Management and personal Expenses. 

4921. On domestic affairs a hint may suffice. Young farmers beginning house¬ 
keeping, like most Olivers in similar circumstances, are apt to sink too great a proportion 
of their capital in furniture, ^nd furnishing riding-horses, carriages, &c.; and some¬ 
times to live up to, or even bwyonci, their income. We do not mean that farmers should 
not live as well as other men of the same property; but merely that all beginners should 
live.within their income. Even in the marketing expenses care is requisite; and the 
prudent fanner will do well, every penny or sixpence he lays out, to reckon up in his 
mind what that sum per day would amount to in a year. The amount will often 
a.stonish him, and lead to economy and, where practicable, retrenchment. Saving, as 
Franklin has inculcated, is the only certain way of accumulating money. 

4922. In regard to housekeeping, it is observed in The Code of Agriculture, that the 
safest plan is, not to suffer it to exceed a certain sum for bought articles weekly. An 
annual sum should be allotted for eloUiing, and the personal expenses of the fanner, his 
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wife and children, which ought not to be exceeded. The whole allotted expense should 
be considerably within the probable receipts; and, if possible, one eighth of the income 
annually received should be laid up for contingencies, or expended in extra improve¬ 
ments on the farm. 


ijOOK VI. 

CULTURE OF FARM LANDS. 

4923. The business farming consists of the culture of vegetables, and the treatment 
or culture of animals ; in practice tliesc are generally carried on together, but may bo 
more conveniently treated of apart. In this Rook, therefore, we confine ourselves t<i the 
culture of vegetable, and shall consider in succession the general processes of culture ; 
the culture of corn and pulse ; of roots and leaves; of herbage plants; of grasses; and 
of manufactorial plants. 


Chap. I. 

General Processes common lo Farm Lands. 

4924. ^mong general processes, those which merit particular notice in this place ai-e, 
the rotation of crops, the working of fallow s, and the inanagcmcnt of uiiiiiures. The 
theory of these processes has been already given in treating of soils and manures 
(Part II. Book III.) ; and it therefore only remains to detail their application to 
practice under different circumstances. 

Sect. I. Jiotalion of Crops suitable lo different Descriptions of Soils. 

492.5. The projyer distribution of crops, and a plan for their succession, is one of the first 
subjects to which a fanner newly entered on a farm requires to direct his attention. 
The kind of crops to be raised arc determined in a great measure by the cliniate, soil, 
and demand, and tlie quantity of each by the value, demand, and t}ic adjustment of farm 
labour. 

4926. In the adjustment of farm labour, the great art is to divide it as equally as pos¬ 
sible throughout the year. Thus it would not answer in any situation to sow exclusively 
autumn crops, as wheat or rye; nor only spring corns, as oats or barley ; for by so doing 
all the labour of seed-time would come on at once, and the same of harvest work, while 
the rest of tiie year there would he little to do on the farm. But by solving a portion 
of each of these and other crops, the labour both of seed-time and harvest is divided and 
rendered easier, and is more likely to be done well and in season. But this point is so 
obvious as not to require elucidation. 

4927. I'he succession or rotation of crops is a point on wliich the profits of the farmer 
depend more than on any other. It is remarked by Arthur Young, that agricultural 
writers, previously to the middle of the eigiitecnth century, paid little or no attention to 
it. They recite, he says, courses good, bad, and execrable in tlie same tone, as matters 
not open to praise or censure, and unconnected with any principles that could throw light 
on the arrangement of fields. The first writer who assigned due importance to the subject 
of rotations .-.eems to have been the Rev. Adam Dickson, in his Treatise on Agriculture, 
published in Edinburgh in 1777; and soon afterwards Lord Kaimes, in his Gentleman 
Farmer, illustrates the importance of the subject: both writei's were ]>rol>ably led to it 
by observing the effects of the Norfolk he bandry, then beginning to he introduced to 
Berwickshire. But w'hatcvcr may have been the little attention paid to this subject by 
fonner writers, the importance of the subject of rotations, and the rule founded on the 
principles already laid down, that culmiferoiis crops ripening their seeds should not be 
repeated without the intervention of pulse, roots, herbage, or fallow', is now “ recognised 
in the practice and writings of all judicious cultivators, more gener^y perhaps tlion any 
Other." (^Edit. of Farmer’s Mag.) 

49®J. The system tf rotations is adajRed iur every soil, though no particular rotation can be given for 
any one soil which will answer in ail cases; as something deiieiuls on climate, and something also on the 
kind of produce for which there is the greatest market demand. But wherever the system of rotations is 
followed, and the several processes of labour which belong to it jiroperly executed, land will rarely get into 
a ftMil and exhausted state, or at least, if foul and exhausted under a judicious rotation, " matters would 
be much worse were any other system followed.” 

4^ The particular crops which enter into a system of rotation muslobvlously be such as are suited to 
the toil and cliroate, though, as the experienced author so olltcii quoted oliservcs, *' they will lie somewhat 
varied by local circumstances, such as the proximity of towns and villages, where there is a greater do- 
maud for turnips, pntatos, hay, Ac. than in thinly iK'opled distritts. In general, beans and clover, with 
Titijgnts, are interposed between corn crops on clayey soils; and turnips, imtators, and clover with rye- 
graa on dry loams and sands, or what arc technically known hy the name of turnip toils. A variety of 
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other planti, such as peas, tares, cabbages, and carrots, occupy a part, though conimonly but a small part, 
ol that division of a farm whicli is allotted to green crc^ This order of succession is called the system of 
alternate husbandry and on rich soils, or such as have access to abundance of putrescent manure, it is 
certainly the most productive of all otberssbnth for food for man and for the inferior animals. One half 
of a farm is m this course always under some of the diHbrent species of cereal grasses, and the other ludf 
under pulse, roots, cultivated herbage, or plain fallow. 

49J0. But the greater part qf the arable land qf Biitam pannot he maintained in a fertile state under 
this management; and.sandy soils, even though highly manured, soon become too iiicohcsivc under a 
course of constant tillage. It therefore becomes necessary to leave that division or break that carries cul¬ 
tivated herbage to be iiastured for two years or more, accepding to the degree of its consistency and fen^ 
tilily; and all the ficlas of a farm arc treated thus in thAr,turn if they require it. I'his is railed the 
system of convertible husbandry, a regular change being constantly going on from aration to iiasturage, 
and vtcc versd. 

4931. Hut to repeat the same kind qf crop at too short intervals, is another rule with rrgard to the suc¬ 
cession of cro)>s. Whatever may be the rauso, whether it is to be sought for in the nature of the soil or 
of the plants themselves, experience clearly proves the advantages ot introducing a diversity of species 
into every course of cropping When land is jiasturcd several years beture it is brought again under the 
plough, there may be less need for adhering steadily to this rule; but the degeneracy of wheat and other 
corn crops recurring upon the same land every second year for a long period, has been very generally ac- 
Knowledgcd. It is the s<ime with what are called green crops; beans and peas, potatos, turnips, and in 
an especial manner red clover, become all of them much less productive, and much more liable to disease, 
when they come into the course, upon the same land, every seconil, tliird, or fourth year. But what the 
interval ought to be has not yet been asccrtaiued, and, from the great number of years that exjicrimeiits 
must he continued to give any certain result, probably cannot be determined until the comixmcnt parts of 
soils, iuid piiitieularly the sort of vegetable nourishment winch c.ich species of plant extracts from the 
•■oil, have been more fully investigated. 

4932. A change of variety as well as of the siiccies, and even of the plants of the same variety, is found 

to be attended with advantage, and in the latter ease, or a ehangc of sceil, the spceies and variety being 
the tha jiraeticc is almost universal. It is well known, that of two parcels of wheat,|tor iiistanee, as 

much alike ni ijiiality .as |>ossible, the one which had grown on a soil difTering much IVom tiiat on which 
It is to be sown, will yield a better produce than the other that grew in the same or a similar soil and cli. 
mate. The farmers of Scotland accordingly tiiid that wheat Irom the south, even though it be not, as it 
usually IS, better tliaii their own, is a very adv.iritageous change; anil oats and other gram brought from 
a el.ayey to a sandy soil, other tliitigs being equal, arc more productive than such as liave grown on sandy 
soil (Su/yi, Kncyc. But. art. Agr. 141.) 

d !);};}. The fillmviiig atv cramjifes of rotations suited to different soUs, as given in Brown’s 
excellent Treatise on Rural eljfairs. The basis of every rotation, he says, “v\e hold to 
be either a bare suttitner fallow, or a fallow on which ditiled turnips are cultivated, anti 
its conclusion to be with the ertij)!* taken in the ye.ar preceding a return of fallow or drilled 
turnips, when of course a new rotation commences. 


49.31, notation fur strung'deep lands. Acrordiilg to this rotation, wheat and drilled beans arc the crops 
to lie cultivated, though clover and ryc-grass may be taken lor one year in place of beans, should such a 
variety be viewed as more cligdile. The rotation In-giiis with summer fallow, because it is only on strong 
deep lands that it can be protitalily nrattised, and it may go on for any length of time, or so long as the 
land ran be kept clean, tliough it ought to stop the inoincnt tliat the land gets into a contrary condition. A 
considerable quantity of manure is required to go on successfully ; )x-rliap.s dung sliould be given to caiJi 
beiiM crop, and if tins crop is drilled and attentively huise.bocd, the rotation ma; turn out to lie one of 
the most profitable that can be exercised 

49.3.'). notation for loams ami clays Where it may not be ndvi.sable to carry the first nitation into 
cxceiition, a ditlercnt one ran he practiscil, according to which l.iboiir will be mure div ideci; and the usual 
grains more generally cultivated; lor instance, the following, which used to be common in East Lo¬ 
thian : — 


1. Fallow, with dung. 

2. Wheat. 

3. Beans, dnlle)] and horsc-hoed. 


4. Barley. 

5. Clover and ryc-grass. 
(). Oats or wheat. 


7. Beans drilled and horsc-hoed. 
fi. Wheat, 


This rotation is cxeclleiitly calculatodrto insure an abundant return thiough the wliolc of it, provided 
dung is bestowed mion the clover stubble. Without this supply the rotation would be rrip|iled, and 
inferior crops of course proiluecd in the concluding years. 

493(i. Rotation for clays and loams qf an irtferior description. This rotation is calculated for soils of an 
inferior description to tliose already treated of. 

1. Fallow, with dung. 3. Clover and rye-grass. b, Bean.s, drilled and horse-hoed. 

2. Wheat 4. Oats. 6, Wheat 

According to this rotation, also in use in East Lothian, the rules of good husbandry arc studiously practised; 
while the sctpicncc is obviously calculated to keep the land in good order, and in such a condition os to 
ensure cro|)S of the greatest value. If manure is bestowed cither upon the elover-stubble or before the 
beans are sown, the Totahmi is one of the be.st that can be devised for the soils mcntioiieii. 

4937. Rotation for thm days. On thin clays gentle husbandry is indispensably necessary, otherwise the 
soil may be exhausted, and the proiluce unequal to the ex|)eiise of cultivation. Suds of this description wlU 
not improve much while under gross; but unlctU an adihtional stork of manure can be procured, there is 
a necessity of refreshing them in tliat way, even though the produce should in the mean time be compa¬ 
ratively of small value. The fiillowing rotation is not an iniproiier one: — 

1. Fallow, with dung. 3. Grass pastured, but not too early eaten. 5. Grass. 

2. Wheat 4. Grass. 6. Oats. 

This rotation may be shortened owlengthencd, according to circumstances, but should never extend 
ibrthcr in point of ploughing than when dung ran be given to the fallow-break. This is the keystone of 
the whole; and if neglected the rotatior is rendered useless. 

4933. Rotation for peat earth soils. These arc not Ihendly to wheat, unless aided by a quantity of cal. 
carcous matter. Taking them in a geiicial point of view, it is not uilvisablo to cultivate wheat, but a 
Crop of oats may almost be depended upon, provided the jircvions management has been judiciously exe¬ 
cuted. If the subsoil of prat earth lands is retentive of moisture, the proeoss ought to commence with a 
bare summer fallow; but if such arc incumbent on tyec and open bottoms, a crop of turnips may be sub¬ 
stituted lor fallow; acconling to which mctlUHl, the surface will get a body which naturally it did not 
possess. Grass on such soils must always occupy a great space of every rotation, because physical cir¬ 
cumstances render regular cropping utterly impracticable. 

1. Fallow, or turiiipii with dung. quantity of perennial rye- circumstances iierrait the land to 

2 Gats of an early variety. grass. be broken up, when oats ore to be 

3, Clover, and a coniinerable 4, I’asture for several years, till rei>eated. 
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4939. Rotalion/or light soils. These are easily managed, though to procure a full return of the profit 
which they are capable of yielding, requires generally as much attention as is necessary in the manage, 
ment of those of a stranger description. Upon light soils, a bare summer fallow is seldom called for, as 
cleanliness may be preserved by (Rowing turnips, and other .leguminous articles. Gross also is of cml. 
nent advantage upon such soils, often yielding a greater profit than what Is afforded by culmiferous 
crops. 

1. Turnips. • 3. Clover and rye-grass. 

2. Spring wheat, or barley. 4. Oats or wheat. 

This is a fashionable rotation; but it may bd> doubted whether a continuance of it for any considerable 
rariod is advisable, because both turnips and cSver arc found to fall off when repeated so often as once in 
four years. "Common red clover will not grow every four years, unless gypsum be restored to the laud. 
Perhaps the rotation would be greatly improved were it extended to eight years, whilst the ground, by such 
an extension, would be kept ftesh and constantly in good condition. As, for instance, were seeds for pas. 
turc sown in the second year, the ground kept three years under grass, broke up for o.its in the sixth year, 
drilled with beaus and fieas in the seventh, and sown with wheat in the eighth ; the rotation would then 
be complete, because it included every brancli of husbandry, and admitted a variety in management gene, 
rally agreeable to the soil, and always favourable to the interest of cultivators The rotation may also con. 
sist of six crops, were the land kept onlv one year in grass, thc.gh few situations admit of so much 
(;rupping, unless additional manure is within reach. 

4940. /lolalton/or sandy soils. These, when properly manured, arc well adapted to turnips, though it 
rarely happens that wlieat ran be cultivated on them with advaiiLage, unless the) ire dressed with alluvial 
compost, mail, clay, or some sucli substances as will give a body or strength to them which they do not 
naturally imssess Ilarley, oats, and rye, tliu latter especially, are, however, sure crops on sands, and in 
favourable seasons will return greater profit than can be obtained from wheat. 

1 Turnips well manured consumed on the ground. 3. Clover and rye-grass. 

9. Barley sown with clover and rye-grass 4. Wheat, rye, or oats. 

By keeping the land three years in grass, the rotation would be extended to six years, a measure highly 
advisable.” 

4941. These examples arc sufficient to illustrate the subject of improved rotations; 
but as the best general scheme.s may be .sometimes momentarily deviated from with ad¬ 
vantage, the same able author adds, that “ cross cropping, in sonic cases, may perhaps 
be justifiable in practice ; as, for instance, we have seen wlicat taken after oats with great 
success, when these oats liad followed a clover crop on rich soil; but, after all, as a gc» 
neral measure, that mode of cropping cannot be recommended. We liavc heard of 
another rotation, which comes almost under the like predicament; though, as the test of 
experience has not yet been applied, a decisive oiiinion cannot be pronounced upon its 
Inciits. This rotation begins >vitb a bare fallow, and is carried on with wheat, grass for 

> one year or more, oats, and wheat, where it ends. Its supporters maintain that beans 
are an uncertain crop, and cultivated .-it great cxjiciisu; and that in no otiier wjiy wiH 
corn, in equal quantity and of equal value, be cultivated at so little expense as according 
to the plan mentioned. That the expense of cultivation is much lessened, we acknow¬ 
ledge, because no more than seven pluugbings are given through the whole rotation ; 
but whether the crops will be of etpial value, and whether the ground will be preserved 
in equally good condition, are points which remain to bo ascertained by cxjicriciicc.” 
{Brown on Mitral .Affairs.) 

4942. As a pfneral fiuulc to devising rotations on dat/ .soils, it may he observed, that 
winter or autumn sown crops are to be preferred to such as are put in in spring. Spring 
ploughing oil such soils is a hazardous business, and not to he practised where it can 
possibly be avoided. Except in tlie case of drilled beans, there is not tlie slightest 
necessity for ploughing clays in the spring months ; hut as land ihtended to carry beans 
ought to be early ploughed, so that the benefit of frost may be ohttiined, and as tlie seed 
furrow is an ebb one, rarely exceeding four inches in deepness, the hazard of spring 
ploughing for this article is not of much consequence. Ploughing with a view to clean 
soils of the description under consideration has little eflect, unless given in the summer 
months. This renders summer fallow indispensably necessary; and without this radical 
process, npne of the heavy and wet soils can be suitably managed, or preserved in a good 
condition.' 

4943. To adopt a judicious rotation of -topping for ever;/ soil, requires a degree of 
judgment in the fanner, which can only be gathered from observation and ex|H.'rience. 
The old rotations were calculated to wear out the soil, and to render it unproducUvex 
To take wheat, barley, and oats in succession, a practice very common thirty years ago, 
was suifident to impoverish the best of land, while it put little into the pockets of the 
fanner; bu^ the modern rotations, such as those which we have described, are founded 
on principles which ensure a full return from the soil, witliout lessening its value, or im- 
poverishing.its condition. Much depends, however, upon the manner in which the 
different processes are executed; for the best arranged rotation may be of no avail, if the 
processes belonging to it are imperfectly and unseasonably ffpcccuted. (Sec 2221.) 
The best farmers'in the northern counties now avoid over-cropping or treating l(|nd ia 
any way so as to exhaust its powers, as the greatest of ail evils. 

SxcT. II. The workiug of Fallotbs. 

4944. The practice tffaUomng, as we have seen in our historical 4iew of Greek ana 
Roman agriculture, Iras existed from the earliest ages; and the theory of its beneficial 
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ofFects we have endeavoured to explain. (2175.) The Romans with their agriculture irt- 
troduced fallows in every part of Europe; and two crops, succeeded eitlier by a year's 
fallow, or by leaving tlic land to rest for two or more years, became the rotation on all 
soils and under all circumstances. ’Sliis mode of cultivating arable land i| still the most 
universal in Europe, and was prevalent in Britain till the middle of the last century; but 
as a crop was lost every year they occurred, a powerf-il aversion from naked fallows arose 
about that time, and called forth numerous attempts to show that they were unnecessary, 
and consequently an immense public loss. This an^fallu wing mania, as it has been called, 
was chiefly sui)ported by Arthur Young, Nathaniel Kent, and others, members or cor¬ 
respondents of the Board of Agriculture: it was at its greatest height about the beginning 
of the present century, but has now spent its force ; and after exhausting all tlie argu¬ 
ments on both sides, as an able author has observed, “ the practice does not appear to 
give way, but rather to extend.” ' ‘ 

4945. The expediency or inexpediency of pidoerisinf' and cleaning the soil by a bare fallow, 
is a question that can be determined only by experience, and not by argument. No rea¬ 
sons, however ingenious, for the omission of this practice, can bring conviction to tlie 
mind of a farmer, who, in s|)itc of all his exertions, finds, at the end of six or eight years, 
that his land is full of w'ceds, sour, and comjiaratively unproductive. Drilled and horse- 
hoed green crops, though cultivated with advantage on almost every soil are probably n 
general unprofitable as a substitute for follow, and after a time altogether incflicient. ■ 
it is not because tiirnii)s, cabbages, Ac. will nut grow in such soils, tliat a fallow is re¬ 
sorted to, but because, taking a course of years, the value of the successive crops is found 
' to be so much greater, even though an unproductive year is interjiused, as to induce a 
jirefereiice to fallowing. Horse-lioed crops, of beans in particular, postpone the recur¬ 
rence of fallow, but in few situations can ever exclude it altogether. On the other hand, 
the instances that have been adduced, of .a profitable succession of crops on soils of this 
description, without the intervention of a follow, are so well authenticated, that it would 
be extremely rash to assert that it can iti no case be dispensed with on clay soils. In¬ 
stances of diis kind are to be found in several paits of Young’s Annals of Agriettl- 
tiir^; and a very notable one, on Greg’s form of Coles, in Hertfordshire, is accurately 
detailed in the sixth volume of The Communications to the Board of Agriculture’ 

4‘ttG. The pt incipnl rouses of this extraot dinary ilijferenre among men of great experience, may probably 
tie found In the quality of the soil, or iirthc naluie of the rliinatc, or in both. Nothing is more vague 
tiuitr the names by which soils are known in dillercnt districts. Greg’s farm, in particular, though the 
soil is denotnhiatod “ heavy ai.dile land,” and “ very heavy land,” is found so suitable to turnips, that a 
sixtii part of it is always under that crop, und tliese arc consumed on the ground by sheep; a system of 
management which every farmei must know to be altogether iinpraetioablc on the wet tenacious clays of 
other districts It may indeed he laid dow n as a criterion for iletermimng the question, that wherever this 
management ran be prntitalily adopted, tallow, .as a regular branch of the course, must be not less alisurd 
tlinii it is II nirious, both to the cultivator and to Die public. It is probable, thcrelorc, that, in debating 
this point, the a)>]iosite parties arc not agreed about the quality of the .soil; and, in particular, about its 
property of absorlung and retaining moisture, so did'crent in soils that in common language have the same 
deiiomi nation. 

♦'147. Another cause gf difference must he found in the elimato It is well known that a great deal more 
ram falls on Die west than on tlic east coast ot Itritain; and that between the northern and southern 
counties thcie is at ieast a month or six weeks’ difl'ereiice in the maturation of the crops. Though the 
soil, therefoie, he<is iieaily as jiossible similar in quality and surface, the period in winch it is accessible to 
agriciiltuial operations must'vary accordingly j'husj in the soiiDi-eastcrii counties of the island, where 
the cruiis in.iy be all cut down, and almost all carried home by the end of August, much may be done 
III cleansing and pulverising the sod, during tlie months of September and October, while the farmers of 
the north are cxclusivclv cmploved in linrvcst work, wliich is frequently not finished by the Ix'ginning 
of November. In some districts I'n the south ot England, wheat is rarely sown before December; whereat 
111 the north, and still more in Scotland, it it cannot be got completed by the end of October, it must com¬ 
monly he delayed till spring, or oats or barley be taken in place of wheat. It docs not tlien seem of any 
utility to enter farther into tins controversy, which every skilfiil cultivator must determine for himself. 
All the crops, and all (he motics of management which have been proposed as substitutes for fallow, are 
well known to such men, and would uiiqucstionahly have been generally adopted long ago, if, upon a 
ciircful coiisidcratioii of the advantages and disadvantages on both sides, a bare fallow was found to be un. 
pioli table in a course of yetrs. 'The reader who wisiies to examine the question fully may consult, among 
many others, the lollow'uigYoung's Annals tf Agucutture, and his writings generally; Hunter’s 
Georgieal Kssaps; Dickson’s I’utetical Agrtemture; Sir H. Davy’s Awieultural Chemistry: The 
Agrieidtiirnl Chemistry ot t'hantal; Biown's Treatise on Rural Affairs: The County Reportsi The Ge¬ 
neral Report qf Scotland, and the (tuartei/y Journal of Agnrultiire, vol.ii p. 90. 

•I!)48. The impo! lance of naked faHotes lias been ably pointed out by a writer in tho work last referred 
to. “ III order,” he says, “ to show more forcibly the ditlicultj of el'ejiiing heavy lands for green rroM, 
let us take a review of the time of the year in winch these crops should be sown. In “clay lands, 
beans must be sown in March at liflest, and before that period of the year no one can pretend to 
clean land at all. Tiiidlng it impossible t.v use them as a fallow crop, they are sown without dung on 
that part of tlic rotation which is penultimate to bare fallow. On light Jands, beans will not carry 
murli straw witliout immure, and their utility us a crop in the rotation is, of course, thereby much 
decreased on such soils: and if they arc to be sown as a fallow crop with dung on the land that Is 
to be appropriated to faUow,4hey give much less time lor the preparatory cleaning of the land than 
turni]is, ^ they must be sown at latest in April. On all kinds of soil potatoes riiust be planted by 
April; and the same observations will, therefore, apply to them as to beans as n cleaner of the land. It 
is only from their great value as human food, and from their inability to grow without dung, that they 
arc plaiitoii as a fallow cron ; because it Is impracticable to keep land clean, and inucli more so to make 
it clean, under n potato fallow. 'ITius there is ditticulty in cleaning land, without summer fallow, with 
beans and potatoes on every kind of soil in any spring, however favourable; and it is quite impossible to 
do «o in a wet one. 'There is also difficulty In cleaning strong clay land even by turnip-timo In May: and 
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tite greateit fitcUUy which «thnaet pMseMei of cleaning hit land or keeping It clean, under a green cro(v 
a by a turnip one, on a light toil retting on an open bottom, in a dry teatoa Thit latt instance amounts, 
in fact, to all tho boasted poasiblUty of keeping land dean by green crops, without the assistance of bare 
fallow. But even this substitution is only an approximation to cleanliness; for every one knows, who has 
farmed light soils for a series of rotations, whatever his pradice may be, that even the turnip crop cannot 
6c raised on them for an indefinite period without the tanif getting foul with root-weeds, such as quicks 
and knot grass j and no liettcr mode of extirpating these formidable robbers of the artificial nourishment 
of the cultivated rro|is, than by bare fallowing, has yet been discovered. They are the rooks of the soil. 
Indeed, the practice of the best farmers of light land, however great their desire to curtail the extent of 
bare fallow may be, is to have a portion of |he land under fallow, though the extent of it may no doubt be 
limited by the want of manure, iVom a d^ire to keep their land clean; and this is accomplished by 
summer fallowing that portion of it which hid carried potatoes in the preceding rotation, and raising the 

- 1 ,- I.., •-“-“oughly cleaned by summer fallowing. 

but as following out that system of 

„ . ____htng a succession of white crops with 

their scourging elibcts, tended more than any other to render the soil of these islands all alike fertile. 
But will summer fallow keen land clean? Undoubtedly it will, if properly performed. It gives the op¬ 
portunity of working land in June and July, when every crop should be in the ground, and when the sun 
18 so powertul, and the atmosphere so warm and dry, as to kill every plant that has not a hold of the 
ground. The process already uescrilMHl, of ploughing, harrowine, and rolling, according to tho state of 
the pound, is adimrably adaiHcd for cutting the matted land in piec- s, for shaking the detached luinin of 
earth asunder, and fur bruising to powder every hardened ball of earth into which the fibres or roots of 
weeds might penetrate: and the hand-picking carries off every bit of weed u hich might possess any latent 
vegetative power. L.ind that cannot be cie.ined under such favourable circumstanc. s as to season, must be 
excessively foul, the season very wet and cold, or the tallowing process conducted with great slovenliness. 
It must be confessed, that fallowing is too often worked very negligently. It is thought by some, that 
the land can be cleancil at any time before seeil-time in autumn ; and other things of less importance too 
often attract the attention from the more important fallow ; that weeds, though they do grow, can be 
easily ploughed down, and that the ploughing of them down assists to manure the land. Such thoughts 
too often prevail over better knowledge; and they furnish n strung argument in favour of increasing, 
rather than of diminishing, the means of cle.inlincss But such thoughts display, in their effects, great 
negligence and ignorance: negligence, in permitting any wceils to cover the land, particularly the root¬ 
growing ones, by which the strength of the soil is exhausted, and in losing the most favourable part of 
the season to accomplish their ilestruction; and ignorance, in thinking that weeds ploughed down 
aflbrd nourishment to the sod, when that soil has been exhausting itself in bearing the crop of weeds. 
These arc facts which are known to every practical farmer, and the nature of wiich presses upon him 
a eonviction of the necessity of summer lallowing more strongly than all the arguments that can be most 
speciously drawii^ by analogy, fruin the practice of other arts, lieasoning from analogy is feeble wlicn 
opiHiscd to exjx'rieiicc. Gardeners, no doubt, raise crops every year from the same pici c of ground ; liut 
their practice is not quite analogous to that ot the husbandman. They apply a great quantity of manure 
to the soil, and they permit few or no plants to run to seed, the bringing of which to perfection, in the 
cereal crops, constitutes the great exhaustion to the sod. Gardeners, however, do something like fol¬ 
lowing their ground at stated periods, as every three or four years they dig the ground a double spit of 
the spade in depth, and lay it up in winter to the frost; and they reserve alternate pieiHis of ground for 
the supiiort of fate crops: all which practices approach nearly to our ideas of summer fallowing.” (Quar. 
Jour Ag. vol ii pAOSy 

49t9. Falluws unnecessary cm friable soils. However necessary the’ jieriodical recurrence of fallow may 
oe on retentive clays, its warmest advocates do not rerommend it on turnip soils, ot on any friable loams 
Incumbent on a i>orous subsoil; nor is it in any case necessary every third year, according to the practice 
of some districts. On the best cultivated lands it seldom returns oftencr than once in six or eight years; 
and in favourable situations for obtaining an extra supjily of manure, it may be advantageously dispensed 
with for a still longer period. {Suppl. to Eneyc. Brit. art. Agr.) 


dWO. Tfie ojieration of fallowing, as commonly practised in England, is, in usefidncss 
and effect, very different from what it ought to be. In most places the first furrow is 
not given till the spring, or even till the month of May or June j or, if it is given earlier, 
the second is not given till after midsummer, and on tliu third the wheat is sown. Land 
may rest under this system of management; but to clean it from weeds to pulverise it, or 
to give it the benefits of aeration and heat, is impossible. The fiuincr in some cases pur> 
posely delays ploughing bis fallows, for the sake of the scanty bite the couch and weeds 
afford to iiis sheep; and for the same reason, having ploughed once, he delays the second 
ploughing. It is not to be wondered at, tliat under such a system, the theoretical agri¬ 
culturist should have taken a rooted aversion from what arc thus erroneously termed 
fallows. The practice of the best farmers of the northern counties is very different, and 
that practice we shall here detail. 


4951 A yroper fallow invariably commences after harvest; the lanrt intended to be fallowed getting 
one ploughing, which ought to be as deep as the soil wiU admit, even though a little of the till or subroil is 
brought up. This both tends to deepen the cultivated, or manured, soil, as the fresh accession of hitherto 
uncultivated earth liccomes afterwards incorporatci with the former manured soil, and greatly facilitates 
the separation of the roots of weeds during the ensuing fallow process, artacning them completely 
from any connection with the fast sulwoil. This autumnal ploughing, usu.ally called the winter furrow, 
promotes the rotting of stubble and weeds ; and, if not accomplisned towards the end of harvest, must l)c 
given in the winter months, or as early in the spring as |>os.siblC. In giving this first ploughing, the old 
ridges should be gathered up, if practicable, as in th.it state they are kept dry during the winter months; 
but it is not tmeommon to split them out or divide them, especially if the land had been previously highly 
gathered, so mat each original ridge of land is divided into two half ridges. .Sometimes, when the land is 
easily Ism dry, the furrows of the old ndges arc made the crowns of tlie new ones, or tiie land is ploughed 
in the way technically called enroum-and-furruw. In other instances, two ridges arc ploughed together, 
by what is called casting, which has been already described. After the field i% ploughed, all the inter- 
Airrows, and those of the headlands, are carclully ofieiicd upby the plough, and arc afterwards gone over 
effbctually by a laliourer with a spade, to remove .all obstructions, and to open up the wqter furrows Into 
the ftneo ditches, wherever that seems necessary, that all moisture may have a ready exit. In every place 
where water is expected to lodge, such as dishes, or hollow places in the field, cross or oblique furrows 
are drawn by the plough, and their intersections e.vreftiily opened into (*3011 other by the spade. Where- 
ever it appears necessary, cross cuts are also made through the head ridges into the ditches with a spade, 
and every iiosgible attention is exerted, that no water may stagnate in any part of the field. 

49aS As Sam ns the spring seed-time is over, the fallow laud is again pinugheil end.toiig If formerly 
split, it is now ridged up ; if formerly laid up in gathered ridges, it is split or eloven down. It it then 
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croM-ploiigbed; and after lying tlD suffdentljr dry to admit the barrows, it is harrowed and rolled re¬ 
peatedly, and every particle of toe vivacious roots of weeds brought up to view, carefliUy gathered by hand 
into heaps, and either burnt on the field, or carted off to the compost heap. Toe fiUlow is then rid^ up, 
which places it in a safe condition in the event of bad weather, and exposes a new surface to the harrows 
and roller; after which the weeds are arain ^thered by hand, but a previous harrowing is necessary. It 
is aftorwards ploughed, harrowed, roiled anogathered as often as it may be necessary to reduce it into fine 
tilth, and completely to eradicate all root-weeds. Between these successive operations, repeated crops of 
seedling weeds are brought into vegetation, and destroyed. T/ie larvs likewise of various insects, together 
with an infinite variety of the seeds of weeds, are ex^sed to be devoured by birds, which are then the 
farmer’s best ftiends, tnough often proscribed as his bitterest enemies. 

but whfMTer «n obttructiem Is met witli In the munili aiMnjr 
ih>m rftlt;»Tetentitey or other Imnenetrablo 6 <^b In such or 


4959. The uts qf the harrove and roller in the JUlom 
has been condemned by some writeim on husbancuy. who all<^ 
that frequent {douching Is all ^tat U necetnary to destroy root- 
weeds* oy the baking at drying of the clods In Uie sun and 
winds but experience has ascertslned, tlut frequently turning 
over the ground* diougb alwolutely necessary wnlle the fhllow 
process Is gtring cm* can never eradicate couch-grass or other 
root-weeds. In all clay soils* the ground turns up In lumps or 
clodSs which the severest drought wUl not penetrate so sufll- 
cJently as to kill the included roots. When the land is (i^n 
plougned* these lamps are tamed over and no more* ana the 
action of the ploi^h serves in no degree to reduce them, or at 
least very ImMrcepclbJy. It may be added* that these lumps 
likewise cncl^ innumerable seeds of we^a, which cannot 
vegetate unless brought under the Influence of the sun and air 
near the surikee. The ddlgcnt use, therefinre* f>f the harrow 
imd roller* followed by rareftil hand-picking. Is Indispenhably 
necessary to the peifecUoo of a fnlloi? procisss {Qeneral Re¬ 
port ofSatiland, vol, iv. p 419.) 

4964. The rvorhing tif/Ullorvt by the gru66er* is an Important 
modem Improvement. We have already dew’ribed several of 
these Itnplements* and shall here Introduce one which has Item 
made public s ice the first five hundred pages of this work were 

printMt 

495.6 Kirkniood'e {tnprtrt>ed grubber ( fig, 7111.) has this pecu- 
liar advantage* that ** the whole of the b^y of uie iiiHtrument, 
and of course all the teeth, can bo raised out of the ground at 
pleasure, andevm while the machine Is in motion; which Is 
eitreme^ courenlwit, not ouly Id Cuming at the head ridges* 


these as would completely intenrupt progress of the ordii 

Instruinent, tlUs proce^ with ease* by tnereiy being III 
tiiore or less over tiiem. The operation is performed bv the 
driver bearing with his weight im the fnitding handles dr tbp 
grubber; and this pressure is made to raue the whole machine 
by a vciT skilful application of mechanical power. The pres- 
sure on the guiding lumdliis (a), it will be observed* turns the 
whole handUt round the axle or the hind wheels {b b), u round 
a fiilcntra, ett that the handle then becomes a lever* on the 
shorter extremity of which the frame of the teeth rests, le Is 
evident* thtfefore* that by bearing on the handle which forms 
the long end of Uie lever* the shorter end must be raised* and 
along with it the hinder port of the teeth-frame* and* of course* 
the teeth also. But there is still another contrivance* by whUh 
the force Is made to act at tlie same time od the forepart of tho 
frame, and to raise it likewise. ’l*his is done by a long rdd 
id e), wlucb 18 attached at tlie eirtremii^ to afuinrum {d). raised 
on the handle frame* and at the other to the one end ora btmt 
lever whlfh turns on the axle of the fore wheel as a 

centre, and at an intermediate point carries the fore end of tlw 
teeth frame. While the handle* therefore, is depre^ed* 
raises the hinder piul ot this frame* it at the siune time pulls 
the rod* turns the front levi» rcnind the axle of the fore wnee}* 
and by thu means elevates the Ceefli before as well as behind. 
The whole operatioa is simple, iogeuioiit* and efliclgot.'* 
{Urghi. Soc, Twne, vol. vul. p. 13x.) 



4956. When effcctutally reduced to fine tilth, and thoroughly cleaned from roots and weeds, the fallow It 
ploughed cnd.long into gathered ridges or lands, usually fifteen or eighteen feet broad. If the seed is to 
DC drilled, the lands or ridges are made of such widths as may suit the construction of the particular drill, 
machine to be employed. If the seed is to be sown by hand, the land^or ridges are commonly formed into 
what are called single or double cast ridges; the first of four paces or steps, and the latter of eight steps in 
width. These widths are found the most convenient for a one-handed sower. An cxiiert sower can, 
however, measure his handftil to almost any width ; but the fibovc long experience has made the standard 
After the land has been once gathered by a deep ftirrow. proportioncil to the depth of the culti. 
vated soil, the manure is laid on, and evenly spread over the surface, whether muck, lime, marl, or com- 
post. A second gathering is now given by the plough: and this being generally the furrow upon which 
the se^ is sown, great care is used to jilough as equally as possible. After the sce<l is sown and the land 
thoroughly harroweil, all tho inter-furrows, ftirrows of the headlands, and oblique or gaw furrows, are 
carefbiTy opened up by the plough, and cleared out by the spade, as already mentioned, respecting the first 
or winter ploughing. 

4957- The expense of fallowing may appear, from what has been said, to be very con¬ 
siderable, when land has been allowed to become stocked with weeds; but if it be kept 
under re^^ular management, corn alternating witli drilled pulse or green crops, the sub¬ 
sequent returns of fallow will not require near so much labour. In common cases, 
from four to six plougliings are generally given, with harrowing and rolling between, 
os may be found necessary; and, as we have already noticed, the cultivator may lie 
employed to diminish this heavy expense. But it must be considered, that upon the 
manner in which the follow operations are conducted, depend not only the ensuing 
wheat crop, but in a great measure all the crops of the rotation. {Supp. to Encyc> Bnt. 
art. Agr> 128.) 

Sect. III. General Management of Manures- 
4958. The manures of animal, vegetable, or mineral origin have been already described, 
and their operation explained. (2224.) But a very few of these substances can be ob* 
tained by farmers in general; whose standard resources arc farm-yard dung and lime, 
and composts of these with earth. It is on the management of these that we propose to 
deliver the practice of the best British farmers. 
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Part III. 


SuBSXCT. 1. Management of Farm-yard Duiig- 

4959. The basis of farm-yard dung is straw, to which is added, in its progress through 
the farm-yard, the excrementitious substances of live stock. From every ton of dry straw, 
about three tons of farm-yard dung may be obtained, if the after-management be properly 
conducted ; and, as the weiglit of straw per acre runs from one ton to one and a half, 
alx>ut four tons of dung, on an average of the different crops, may be produced from the 
straw of every acre under corn. {Fushantlry of Scotland, vol. ii.) Hence (it may be 
noticed) the great importance of cuttMg corn as low as possible; a few inches at the root 
of the stalk weighing more than double the same length at the ear. 

4900. The conversion of straw iniofartn yard dung in the farmery, is thus cflfected; —The straw is served 
out to cattle and horses in the houses ano fold-yards, eitlier as provender or litter, and cominoiily for both 
purposes; turnips in winter, and (treen clover in summer, arc given to the stock both in the houses and 
yards; on tins lood the animals pass a gre.at ileal of urine, and afford the means of converting the straw 
into a richer manure than if it were ealen alone. All the dung ft-om the houses, as they are cleaned out, 
IS regularly spread oi cr the yards in which voiiiig cattle arc left loose, where litter is usually allowed in 
great abundance; or over the dunghill itself, if there is one at hand. This renders the qu.ality of the 
whole mass more iiniforni; and the horsc-dung, which is of a hot nature, proraptes the decomposition 
of the woody fibres of the str.iw 

4901. The preparation of the contents of thefarm.yatJ for laying on the land, is by turning it over; or, 
wliat IS preferable, carting it out to a dunghill The npcralion of carting out is usually ijcrformed during 
t!ie frosts of winter: it is then taken to the field in whicli it is to be employed, am: oeatly built in dunghills 
of a squ.are form, til roe or four feet liigli, and of such a length and breadth as cireiiii.stances may require. 
What IS laid up in this manner early in winter, is commonly sufHcicntly prepared for turnips in June; 
but if not carried from the straw-yards till 3|>ring, it is necessary to turn it once or oflener, for the purrosc 
of accelerating the decomiiosition of the strawy p.irt of the mas.s. When dung is applied to fallows in July 
nr August, preparatn ely to autuinn.sown wheat, a much less degree of putrefaction will suffice than for 
turni|is: a clay soil, on which alone fallows should ever be resorted to, not rcimiring dung so much rotted 
as a linciy pulverised turnip sod , and besides, as the wheat does not need .ill the benefit of the dung for 
some time, tlic woody fibre is gradually broken down in the course of the winter, and the nourishment of 
the plants rontinued till spring, or late^ when its effects are most beneficial. 

49ti‘J. ifniiagemeiit of stable dung There is a most valuable paper on this subject by Lord Meadow- 
bank, in the second volume of the Com. to the Board of Agr. “ His lordship has ever found, that, instead 
of dung being the richest manure when completely fermented, it should, if possible, belaid on when very 
imperfectly fermenteil, but nevertheless when tlic process is going on at such a rate as that it must con¬ 
tinue after mixture with the sod till it is com]ilctcd Every gardener knows, that the dung used in hot- 
bftis has little efiect in comivarisnn of fresh dung, and every farmer knows, that .i dunghill, which has by 
•my areiderit been kept for years, is of little more value than so much very rich earth. Every person of 
ntteiitiuii, too, must have remarked the great effects which ensue from turning over a dunghill recently 
before using it, and that composts operate most powerfully, if used when sensibly hot, fiom the activity of 
the fcimcnt.ition which the recent miMiire of the ingredients h.is occasioned, and when, consequently, 
lli.it process is very f.ii from liemg complete 1.” As farm diingliills are formed by degrees, it is desirable 
to retiiril the tennentation of tli.it which is firsl made, or to retain it in a state of fermentation, “ so .slow 
or imperfect, tli.it it may sutler little till alter lieing turned over with the later made dung, it forms one 
iiowerfully fermenting mass; and tliat tlieii it sliould be put into the sod, when the process is so far ad. 
vanecd that it will be completed, when, at the same time, little loss of substance has yet been suffered, and 
when what volatile matter is atiorwards extricated will diffuse itself tiiruugh the soil In these circum. 
stances, every thing is lodged in the sod that the dung c.in yield, citlier in point of mass or activity; and 
.it the same tunc it is in a state when must likely to act as a powerful ferment, for promoting the putre- 
(.iction of the dce.iyed vcgeUbles lying inert in tlie sod I certainly, thcretore, approve of the preserva¬ 
tion of dunglidls iroin much sun and much wind, as well as from tli.it rediind.iiiey of moisture which is 
apt to overflow and wasli away the manure: but I think the pressure which the feet of animals give 
them, esyiecuilly of tlicliglilcr sort, does good, and prevents tli.it violent fermentation which wastes the 
substance, and, in my opinion, exiiausts the fertilising powers of dung This jiressurc contributes to pre. 
served Iresli till tlie timeof eiii|doying it as a manure calls for putting it altogether, and at once, into that 
highly active state of putrefaction, whicli, though no doubt checked by Its distribution in the soil, it sutfi. 
clciit to ensure a gradual and complete dissolution and diffusion of its substance. Unless, therefore, 
dung is to be used for composts, it appears t 0 me clearly advantageous to get the dung into the soil ns 
early as possible; it is always wasting somewhat, when kept out of it • but when put into the sod in a 
proper state, there is the utmost reason to think that what is extricated goes all to fertilise. Give me 
leave to add, that I do not believe much is lost by dissolution in rain water. I could never discovci any 
thing of the kind in tlic water of the furrows of a field properly manured and ploughed. The case, every 
person knows, is quite different in fields recently limed or dressed witli ashes; but 1 am apt to think, that 
the vobitile and soluble jiarts of common dunghills have some attraction with the substance of soils, that 
prevents their escape. We know that common loam extracts the noisome smell of the woollen cloths 
useil for inter! I'pting the co.irser oils that accomiiany spirits distilled from the sugar-cane, which scarce 
any detergei.t Is'sides can obtiiii from it; and garden loam, impregnated as it must be with fermented 
dung, IS certainly not easily deprived of its fertility by the washing of rain. I must also observe, that 1 
take one of the great advantages derived from using dur.^ with romposts to be, the arresting and preserv¬ 
ing tlic fertilising matter wliicfi escapes iii the jiutrcfactive fermentation; and another to be, that dung 
there operates as a ferment, to putrefy substances not sufficiently disposed to putrefy with activity of 
themselves. You will observe, th.it tliis coincides tartly with tiie effbets I have attributed to it upon soil, 
and affbrds a very useful corollary with rosiiect to the substances to be useil in top-dressings, which arc 
not to be covered with soil; viz. that if fermenting or putrefying substances arc used, the process should 
bave be^ completed, or nearly so, in a combination th.at has received the full benefit of it: that it is a 
groat waste to spread common dung on grass, witliuut having first inixeti it with sand, loam, or other 
matter in whicn it has been dissolved and Axed; so that whenlapread on the ground, the loss, which 
would otherwise in ise from fermentation and evaporation. Is avoided; and that, if such a compost is 
used At the ^lAie when the plants are in a growing state, and in a wav to cover it soon, it is by for the most 
advantageous method of laying It on." [.Comm. B. Agr. vol. ii. p.387.) 

4963. The husbandman of Brabant i« careful that Ins manure should never become parched and dried 
up, by which means all the volatile salts would evaporata He lays his dung, as olten as ])ossible, close 
to his sables and row-houses, and sheltered Aoin the sun. If this cannot be avoided, he contrives to lay 
it under some largo tree, to partake of the shade of its boughs. As a receptacle for their dung, they 
generally dig a pit, five ur six feet deep, with sufficient dimensions for the necessary deposit. Aura the 
month of March till harvest is over. Tne more opulent farmers are not satisfied with merely digging such 
a pit: they Anther pave and line it with bricks, that the earth should not absorb any of its riarts; but that 
the thick matter snuiild remain plunged in a mass of stale, increased further by rain. The staliles and 
cow-houses arc paved and sloixxl in such a manner os to communicate with a drain, which conveys all 
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the stale of thdr cattle towards the dung pit, which, by this contrivance, it keeps constant iy supplying.” 
(^Comm, B. Agr. vol. ii.) 

4964. In the application of farm-yard dung to land under tUlage, particular attention 
is paid to the cleanness of the soil; (fhd to use it at a time when, from the pulverisation 
of the ground, it may be most intimately mixed with it. The most common time 
of manuring with farm-yard dung is, therefore, either towards the conclusion of the 
fidlowing operations, or immediately before the sawing of fallow crops. If no dung 
can be procured but what is made from the pr^in i of the farm, it will seldom be 
])ossible to allow more than ten or twelve tons to every acre, when tlie land is managed 
under a regular course of white and green crops; and it is thought more advantageous 
to repeat this dose at short interviils, than to give a larger quantity at once, and at a more 
distant period in proportion, ((letieral Jte])ort of Scotland, vol. ii. p. 517.) Farm-yard 
dung, it is well known, is greatly reduced in value by being exposed to tlic atmosphere 
in small heaps, previously to being spread, and still more after being spread. Its rich 
juices are exhaled by the sun, or washed away by the rains, and the residuum is com¬ 
paratively worthless. This is in an especial manner the case with long fresh dung, the 
far greater part of which consists of wet straw in an entire state. All careful farmers, 
accordingly, spread and cover in their dung with the plough, as soon as possible after it 
is brought on the land. 

T/ie use of fresh dung is decidedly opposite to the prarticc of the best farmers of turnip soils ; its 
iftutility, or rather injurious effects, from its opeiung the soil too much, is a matter of experience with 
every one who cultivates drilled turnips on a large scale. As the whole iarm-yard dung, on such land, is 
applied to the turnip crop, it must necessarily hamien that it should be laid on in different stisges of piitrc 
faction ; and what is made very late in spring, often after a very slight fermentation, or none at all. The 
c.xpcrlence of the effect of recent dung is aceordingly very gencr.il, and the result, in almost every c.asc, 
is, that the growth of the young plants is slow, that they remain long in a feeble and doubtful state ■, and 
that they seldom, in ordinary seasons, become a full crop, even though twice the quantity that is given of 
short muck has been allowed. On the other hand, when the manure is considerably decomposed, the 
eflbcts are immediate, the plants rise vigorously, and soon put forth their rough leaf, after which the 
beetle or fly does not seize on them; and in a few weeks, the leaves become so large, that the jilants pro¬ 
bably draw the greatest part of their nourishment from the atmosphere. Thougli it were true, theretore, 
that more nutritive matter is given out by a certain quantity of dung, applied in a recent state, and 
allowetl to decompose gradually in the soil, than if applied after undergoing fermentation and pntrclac- 
tion, the objection arising from the slowness of its njicration would, in many instances, be an insujieraljle 
one with farmers. Hut tlierc seems reason to doubt if fresh strawy manure would ferment much in the 
soil, after being spread out in so small a quantity as has been already mentioned ; and also if, in the 
warm dry weather of summer, the shallow covering of earth given by the plough would not permit the 
gaseous matters to escajie to a much greater amount than if fermentation bad been complGtcd in a well, 
built covered dunghill 

♦yds. Another great objection to the use cf ft esh farm.yard dang is, that the seeds and roots of those 
plants with which it commonly abounds spring up luxuriantly on the land ; and this evil nothing but a 
considerable degree of fermentation can obviate. The mass of materials consists of the straw of various 
crops, some of the grains of which, after all the care that can be taken, will adhere to the straw; of the 
dung of ditibrent animals voided, ns is often the ease with horses fed on oats, with the gram in an entire 
state; and of the roots, stems, and sei'ds of the weeds that had grown among the straw, clover, and hay, 
and such as had been brought to the houses and fold-yards with the turnips and other roms given to live 
stock. 

*967. 27ie degree tf decomposition to which farm-yard dung should arrive, before it can be dccmcil a pro. 
filable manure, must depend on the texture of the soil, the nature of the plants, and the time of its 
application. In general, rlnyey soils, as more tenacious of moisture, and more benefileil by being reri. 
dered incuhcsivc and porous, may receive manure less dwomposed than well pulverised turnip soils 
require. Some plants, too, seem to thrive lictler with fresli dung than others, potatoes in particular \ but 
all tl;c sinall-secded plants, such as turnips, clover, carrots, &c which are extremely tcmler in the caily 
stage of their growth, require to be pushed foiward into luxuriant vegetation with tlie least jxissiblc 
delay, by means ol short dung. 

4968. The season when manure is applied, is .also a material circumstance. In spring 
and summer, whether used for corn or green crops, the object is to produce an imme¬ 
diate effect, and it should therefore be more completely decomposed than may be neces¬ 
sary when laid on in autumn for a crop who.sc condition will be almost stationary for 
many months. {Sup. Ency. Bril. art. Jgr. ) 

4969. The quantity of putrescent manure requisite for each acre of land during each 
year is estimated, by Professor Coventry, at five tons per acre annually. That quantity 
being supplied, not annually, but in quantities of twenty tons per acre every four years, 
or twenty-five tons per acre every five years. {Quar, Jour. Agr. vol. ii. p. 335.) 

Subsect. 2. and its Management as a Manure. 

4970. Lime is by far the most important of the fossil manures; and, indeed, it may be 
asserted, that no soil will ever be fit for much which does not contain a proportion of 
this earth, either naturally or by artificial application. Next to farm-yard dung, lime is 
in most general use as a manure, though it is one of a quite different character; and wheu^ 
judiciously applied, and the land laid to pasture, or cultivated for white and green crops 
alternately, with an adequate allowance of putrescent manure, its effects are much 
more lasting, and, in many instances, still more beneficial, than those of faiin-yard dung. 
Fossil manures, Sir H. Davy observes, must produce their effect, either by becoming 
a constituent part of the plant, or by acting upon its more c.ssential foot!, so as to render 
it more fitted for the purposes of vegetable life. It is, perhaps, in the former of these 
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ways that wheat and some other plants are brought to perfection, after lime has been 
applied, upon land that would not bring them to maturity by the most liberal use of dung 
alone. This being an established fact may be considered one of the greatest importance 
to all cultivators. 

4971. With regard to the quantity of lime that ought to be applied to different soils, it is 
much to be regretted that Sir Hun^hry Davy has not tliought proper to enter fully 
into the subject. Clays, it is well Imown, require a larger quantity than sands or dry 
loams. It has been applied accor^gly in almost every quantity from 100 to 500 
bushels or upwards per acre. About 160 busliels arc generally considered a full dress¬ 
ing for lighter soils, and 80 or 100 busliels more for heavy cohesive soils. One of the 
greatest advantages arising from the use of lime on gravelly or sandy soils, is its power 
of absorbing moisture from tlie air, which is in the highest degree useful to the crops in 
dry summers. 

4972. In the application <f lime to arable land, there arc some general rules commonly 
attended to by diligent farmers, which we shall give nearly in the words of a reepnt 
publication. 

1. As the effbets of lime greatly depend on its Intimate admixture with 'ho surface soil, it is essential 
to hare it in a powdery state at the time it is applied. 

S. Lime having a tendency to sink in the soil, it should be ploughed in with a shallow hirrow. 

3. Lime may either be applied to grass land, or to land in preparation for green crojis or summer fallow, 
with almost equal advantage; but, in general, the latter mode of application is to be preferred. 

4. T.ime ought not to be applied a second time to moory soils, unless mixed up as a compost, after which 
the land should be immediatmy laid down to grass. 

5. Upon fVesh land, the efibet of lime is much superior to that of dung. The ground, likewise, more 
especially where it is of a strong nature, is more easily wrought, in some instances, it is said, the saving 
of ubour would be sufficient to induce a fanner to lime his land, were no greater beneft derived from tlic 
application than the opportunity thereby gained of working it in a more perfect manner. {General Report 
qf Scotland, voL ii. p. o%) 

497.8. In liming for improving hilly land, with a view to pasture, a much smaller quan¬ 
tity has been found to produce permanent and highly benoitciiil clTects, when kept as 
much as possible near the surface, by being merely harrowed in with the seeds, after a 
fallow or green crop, instead of being buried by the plough. 

4974. The siteeessful praettee of one of the most eminent farmers in Britain cannot be too generally 
known in a matter of so great importance to fanners of such land, especially when lime must be brought from 
a great distance, as was the case in the instance to which we arc about to allude. “ A few years after ]7S4,” 
says Dawson, “ having a considerable extent of outfield l.tiid in fallow, which I wished to lime previously 
to its being laid down to pasture, and finding that 1 could not obtain a sufficient quantity of lime for tlie 
whole in proper time, I was induced, from observing the effects of fine loam upon the surface of similar 
soil, even when covered with bent, to try a small quantity of lime on the surface of this fallow, instead 
of a larger quantity ploughed down in tlie usual manner. Accordingly, in the autumn, about twenty 
acres ot it were well harrowed, and then about fifly-six Winchester bushels only of unslacked lime were, 
after being slacked, carefully spread upon each Knglish acre, and immediately well harrowed in. As 
many pieces of the lime, which had not been fully slacked at first, were gradually reduced to powder by 
the dews and moisture of the earth, to mix these with the soil, the land was again well harrowed in three 
or four ilays tlicrcaftcr. This land was sown in the spring with oats, with white and red clover and rye¬ 
grass secds,^iid well harroweil, without being ploughed again. The crop of oats was good ; the plants 
of grass guRlcientiy numerous and healthy; and they formed a very fine pasture, which coiitinucd good 
until ploughed some years after for corn. About twelve years afterwards, 1 took a lease of tlie hilly farm 
of Grubbet; many parts of which, though of an earthy mould tolerably deep, were too steep and elevated 
to be kept in tillage. As these lands had been much exhausted by cropping, and were ftill of couch-grass, 
to destroy that and procure a cover of fine grass, 1 fallowed them, and laid on the same quantity of lime 
per sere, then harrowed, and sowed oats and grass seeds in the spring exactly as in the lasLinentmned 
cxficriment The oats were a full crop, and the plants of grass abundant Several of these fieldsnave 
been now above thirty years in pasture, and arc still producing white clover, and other fine grasses; no 
bent or fog has yet appeared upon them. It deserves iiarticuUr notice, that more than treble Ae quantity 
of lime was laid upon fields adjoining, of a similar sod, but which being fitter for occasional tillage, upon 
them the lime was ploughed in. These fields were also sown with oats and grass seeds The latter throVe 
well, and gave a fine pasture the first year; but afterwards the bent spread so fast, that, in three years, 
there was more of it than of the finer grasses.” 

4975. The conclusions which Dawson draws from his extensive practice in the use of 
lime and dung, deserve the attention of all cultivators of similar land. 

1. That animal dung dropped upon coarse benty pastures, produces little or no improvement upon 
them j and that, even when sheep or cattle are confined to a small space, as in the case of folding, their 
dung ceases to produce any beneficial effect, alter . few years, whetner the land is continue in pasture, 
or brought under the plough. 

2. That even when land of this description is well fallowed and dunged, but not limed, though the dung 
augmenU the produce of the subsequent crop of grain, and of grass also for two or three years, that there¬ 
after its effhets are no lon^r discernible cither upon die one or the other. 

3. That when this land is limed, if the lime is kept upon the surface of the soil, or well mixed with it, 
and then laid dqwn to pasture, the finer grasses continue in possession of the soli, even in elevated and 
exposed eituaVions. for a meat many years, to the exclusion of bent and moss. In the case of Orubbet 
bilk, .it wu observed, that more than thirty years have now elapsed. Besides this, the dung of the aid. 
goals jututed upon such land adds every year to the luxuriance, improves the quality of the pasture, and 
augnfants the productive powers of the soil when afterwards ploughed for grain; thus producing, upon a 
benty outfield soil, effects similar to what are experienced when rich infioM lands have been long In 

' pastnW, and thereby more and more enriched. 

4 That when a large quantity of lime is laid on such lan^ and ploughed down deep, t(ie aame efibets 
win not be produced, whether in respect to the permanent fineness of toe pasture, its gradual ameliora¬ 
tion by the dung of the animals jiastured on it, or its fertility when afterwards in tillage. On the eon. 
tnry, ontess the surfoce is fully mixed with lime, the coarse grasses will in a few years regain possessioa 
of Ute toil, and the dung thereafter deposited by cattle will not enrich the land for subsequent tillage. 

Ttulfy. It also appears from wbat has been stated, that the four.shift husbandry is only proper foe very 
rich land, or in situations where there is a ftill command of dung. iTiat by far the greatest part of the 
lam: of this country requires to be continued in grass two, three, four, or more years, according to its 
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SxCT. IV, *Composts and other Manures. 

4976. Mixing farm-yard dung, in a state offermentation, with earth, in which there is 
much inert vegetable matter, as the banks of old ditches, or what is collected from the 
sides of lanes, &c., — will bring this inert, dead letter, consisting of the roots of decayed 
grasses and other plants, into a state of putr^ity and solubility, and prepare it fur 
nourishing the crops or plants it may be applied to, in the very manner it acts on peat. 
Dung, however, mixed with earth, taken from rich arable fields which have been long 
cultivated and manured, can have no eiTcct as manure to other land that the same eartli 
and dung would not produce applied separately; because there is generally no inert 
matter in this description of earth to be rendered soluble. 

4977. Mixing dung, earth, and quick-lime together, can never be advisable; because 
quick-lime will render someof the most valuable parts of the dung insoluble. (&e2290.) 
It will depend on the nature of soil or earth, whether even quick-lime only should be 
mixed with it to form compost. If there be much inert vegetable matter in the earth, 
the quick-lime will prepare it for becoming food for the plants it may be applied to; but 
if rich earth be token from arable fields, the bottoms of dung-pits, or, in fact, if any soil 
full of soluble matter be used, the quick-lime will decompose parts of this soluble matter, 
combine with other parts, and render tlie whole mass less nourishing as manure to plants 
or crops than before the quick-lime was applied to it. Making composts, tlien, of rich 
soil of this description, with dung or lime, mixed or separate, is evidently, to say no 
more of it, a waste of lime and labour. The mixture of earths of this description with 
filing produces no alteration in the component parts of the earth, where there is no inert 
vegetable substances to be acted on ; and the mixture of earth full of soluble matter with 
dung and quick-lime, in a mass together, has the worst effects, the quick-lime decom¬ 
posing and uniting witli the soluble matter of the earth, os well as that of the dung; 
thus rendering both, in every case, less eflicient as manures, than if applied separately 
from the quick-lime, and even the quick-lime itself inferior as manure for certain soils, 
than if it had never been mixed with the dung and earth at all. (Farmer’s Magazine, 
vol. XV. p. 351.) 

4978. Mixing dung in a state of fermentation with pent, or forming what in Scotland 

are called Meadowbank middens (2241.), is a successful mode of increasing the quantity 
of putrescent manure. The peat, being dug and partially dried, may cither be carted 
into the farm-yard and spread over the cattle court, there to remain till the whole is 
carted out and laid upon a dunghill to ferment; or it may be mixed up with the farm¬ 
yard dung as carted out. If care be taken to watch tlie fermenting process, as the 
fire of a clay-kiln is watched, a few' loaiis of dung may be made to rot many loads of 
peat. Adding lime to such composts does not in the least promote fermentation, 
while it renders the most valuable parts of the mass insoluble. Adding sand, ashes, 
nr earth, will, by tending to consolidate the mass, considerably impede the progress of 
fennentation. • 

4979. Bone manure. Crushed bones w'ere first introduced to Lincolnshire and York- 
sliire, about 1800, by a bone merchant at Hull; and the effect lias been, according to a 
writer in the British Farmer's Magazine, vol. iii. p. 207., to raise wild uncnclased slicep- 
,walks from 2s. 6d. or 5s. to 10s. 6d or 20s. an acre. The quantity at present laid on 
b 12 bushels per acre drilled in, in the form of dust, with turnip seed. The turnips are 
fed ofl’ witli slicep, and succeeded by a com crop, and by two crops of grass. It seems 
to be generally admitted, that bone dust is not beneficial on wet retentive soils, as con¬ 
tinued moisture prevents decomposition ; but in all descriptions of dry soils it never fails 
of success. On the poor soil, or chalk or lime-stone of tlie woolds of Lincolnshire and 
Yorkshire, the turnip crops arc said to equal those of any part of England; and the barley, 
though coarse, to produce a greater quantity of saccharine matter than even the brightest 
Norfolk smnples. (Brit. Farm. Mag. vol. iii. p. 208.) 

4980. The Doncaster AgneuUural Association appointed a committee, in 1RS8, to make enquiries, and 
report the result of them, on the lAie and advantages of bones as a manure. The report is fill! of interest, 
and highly satisfactory as to the great value of this species. The following Is a summary of deductions 
firum the details collected; — 

1. That on dry sands, llme-stone. chalk, light loams, and peat, bones form a very highly valuable ma¬ 
nure ; they may be laid on grass with great good eObet; and, on arable lands, they may be laid on fallow 
for turnips, or used for any of the subsequent crops. 

S. That the best method of usingthem, when broad-cast, is previously to mix them up with earth, dungg 
or other manures, and let them lie to ferment. 

S. That If used alone, they may either be drilled with the seed or sown broad-cast 

4. That bones which have undergone the process of fennentation are decidedly superior to those whlcli 
have not done so. 

5. That the quantity ahould be about 25 bushels at dust, or 40 bushels of large, increasing the quantity 
if the land tie impoverished. 

6 That upon days and heavy loams, it does not yet appear that bones will answer. 
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4981. Salt, nitre, and other manures have been already treated of in Part II. at sufficient 
lengtli. It is clear that both salt and nitre may be advantageously used in many cases. 
Nitre continues to be a good deal used in Hertfordshire, on which it is sown at the rate 
of 1^ cwt. per acre. It has been tried at this rafe in Scotland to wheat and to grass, 
and ,thc edect is said to have been wonderful. Salt has been extensively used with almost 
every crop at different rates, from 20 to 40 bushels per acre; and it appears in many, if 
not in most, cases to have proved useful. (Quar. Jour. Agr. vol. i. p. 208., and Highl. 
Soc. Trans, vol. i. p. 147.) \ 


Chap. II. 

Culture ff the Cereal Grasses. 

4982. The com crops cultivated in Rritain are, wlic"-*', rye, barley, and oats. Other 
cuhniferous plants, as the maize, millet, and rice, have been tri<>d with partial success in 
warm districts, but they have no chance of ever becoming general oiir climate. I'lie 
best description of the different species and varieties of Cercalia culiivated in Europe 
will be found in Metzger's Europeeische Ccrealieniti liotajuscher und Landwirlhschnftlkher 
Hinsicht, ^c. Heidelberg, 1824. Folio, 20 plates. The pl.ates are exceedingly well exe¬ 
cuted ; and there are popular as well as scientific descriptions, with synonyms in all the 
European languages. 

4.08.3. On the culture of cvlmxferous plants, a few general remarks may be of use to the 
young farmer. Cuhniferous plants, particulaily wheat and rye, like most others, have two 
sets of roots. The first originate with the germination of the grain, are always under 
the soil, and arc called the seminal roots; the second spring from the first joint which is 
formed lU'ar the surface of the soil, and from that joint strike down into the soil; these 
.are called the coronal roots. The coronal roots appear chiefly intended for drawing 
nourishment from the soil; and, as Professor Martyii has observed, are judiciously placed 
for this purpose, the richest part of all soils being on or near the surface. These fibres 
arc of linger diameter, more succulent, and never so long as tlie seminal. From these 
facts, as to the roots of eulmiferous plants, some important liints may be derived regarding 
their culture. The use of stirring the surface in spring to facilitate the extension of the 
coronal roots, is obvious; the immediate effect of a top-dressing is also apparent, and 
also that manures may be ploughed in too deep to give the full amount of their bene¬ 
ficial effects to corn crops or grasses. Sageret, a scientific French agriculturist, proved 
experimentally, that where any of the grains or grasses are etiolated immediately after 
germination, by growing too rapidly, or by being sown too thick or in too warm a sea¬ 
son, the first Joijit from which the coronal or nourishing roots spiing is raised .above the 
ground, and in consequence cither throws out no roots at all, or so few as to nourish it 
imperfectly; in which case it either dies before it comes into flower, or before the seed is 
matured. {Mem. de la Soc. Ag. de Seme, tom. ii.) 

4984. Whether corn ought to he soivn broadcast or tn drills, is a question which has 
given rise to considerable discussion. The cultiv.ationan rows of such plants as admit 
of interdlliigc during the summer mouths, is known to supersede the use of a summer 
fallow on lighter soils. “ In truth, the row culture of certain green crops is one of 
the greatest improvements of modem agriculture, and should be extended by every 
effort of instruction and example. By no other means yet known to us can so large 
a produce be raised from land under constant tillage, so beneficial a rotation of crops 
be adopted, or so great an economy be practised in the application of manures. But, 
while the advantages are thus apparent with regard to the application of this species 
of culture to our preparatory green crops, it does in no degree follow that advantages 
equally great will result from its application to our crops of white corn. The analogy, 
as it regards the nature of the plants which fonn the subject of cultivation, docs not hold. 
The cereal grains send forth numerous shoots or suckers, and the goodness of the crop 
mainly depends on the vigour and number of the shoots which they send forth. . The 
other kind of crops do not, generally speaking, tiller like wheat, barley, or oats, but rise 
from one stenv Reasoning from these principles, we shout'd infer that the former class 
of plants should be cultivated in that manner in which they are best suited to summer 
tillage; that is, in rows; the latter in that manner in which the seed is most equally de¬ 
posited ill the upper stratum df the soil, which is in broadcast. The opinions, however, 
of intelligent agriculturists are not agreed as to the superiority in practice of the broad¬ 
cast over the row system, even as it relates to the cereal grains. The farmer of Nor¬ 
folk, or of the light soils of Sussex, will contend as strenuously for the superiority of the 
row syvtein as the farmer of East Lothian for tlie broadcast system; and each may be 
right as it regards tlic application of the principle tn the circumstances of his own 
sitiudion. The question wliich is to be settled, however, is, — Which of the two systems 
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is to be regarded as the rule in husbandry, and which the exception ? Now, — independ* 
ently of the circumstances just adverted to, and judging only from the greater extent to 
which the broad-cast system is carried on in the country; from the fact of the row system 
having declined in favour in district!# where it had once been most extensively practised; 
and from its having recently ceased to make progress in general practice, — we should be 
inclined to hold that, with respect to the cereal groins, the rule of agriculture is the 
broad-cast system, and the exception the row s»tem. The cases falling under the 
exception may be, and doubtless are, very immereus and important. There are many 
light soils in which the seeds require to he deposited at a considerable and equal deptli, 
and this the drill-machine effects lietter than sowing on the surface; and there arc many 
thin cold clays which tend to throw oui the plants, the best remedy for which is thought 
to be deep sowing.” 

4985. The sowing of com ft om the hand, “ however, is known to be attended with some uncertainty; 
ticing dciiendcnt for the accuracy of the execution upon the skill and attention of the sowers. The regu¬ 
larity of the work is also affected by winds; and, unfortunately, the means rarely exist of detecting the 
degree of inaccuracy in the work until too late to correct it.” As a remedy for these inconveniences, we 
liavc already described a broad-^a^t hand dnii (£5761. and shall here introduce a horse machine for the 

same purpose (Jig "ICS a. h ), tiial has been 
for some years employed in “ the agricul¬ 
ture of Northumberland, Nortli Durham, 
and some of the southern counties of Scot¬ 
land, for sowing broad-cast. As it regards 
economy alone, little jicrhaiM is cHbeted by 
the employment of this machine. its rccom. 
tnendationsare the regularity and certainty 
with which it performs the work, and the 
rendering of the execution independent of 
iinskilfuincss or want of rare in the ope- 
lalor” (Quar. Jour. Agr. vol ii. p.250.) 




A man and a horse with this machine will sow between £5 and 30 acres in a day. The regular manner 
in which the seed is disseminated renders less seed necessary than in the common method of sowing by 
the hand. Besides the advantages arising from a saving of seed, the greater regularity, as it regards their 
distance flrom each other, with which the iilants spring up, generaUy renders the crop superior to that 
sown In the other way. The machine has been described as adapted to the sowing of the common sorts 
of grain, but it i« equally well calculated for sowing the cultivated grasses.'* (QtioV. Jovr. Agr. voL Ii. 
p. !^>4.) 

4986. The preservation com after it is threshed and cleatned is generally effected in 
granaries, where the grain is kept well ventilated by passing it frequently IVom one floor 
to another, or through winnowing machines. 

4987. It has been proposed and attempted In France to preserve it in pits or dry cells at an equal tem¬ 
perature, and'incluaed (torn the atmosphere; hut the experiments now going on for this purpose, more 
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eipecially by M. Ternaux at St. Ouen, near Faria, are not yet lufflctently matured to enable us to lay any 
useful result before the public. That com has been so preserved In fbrmcr ages, and that to a considerable 
extent, is beyond a doubt; and It is equally certain that In the interior of AfVica, among the CaSVes and 
Other nations, as well as In the south of Russia, in Turkey, and in Egypt, the practice is still employed on 
a sniall scale. It may be doubted, we think, whether, with th^* present population of Europe, it could ever 
be generally adopted. 

4988. Preservation qf corn in siloes. Some account of the opening of a siloe was lately read to the 
Agricultural Society or Puns. “ Tlie place ^'onsisted of an icehouse, and the grain when put in was of 
the finest appearanec, {lerfectly dried, and in excellent eonditioa The door had been hermetically sealed; 
and yet, when opened, a considerable thickKe.s8 of the mass of corn was found destroyed by weevils, the 
latter being in such quantity as to occasion elevated temperature, As part of the same corn had been 
perfectly well preserved in other siloes, the t ruse of tins deterioration was sought for,,^nd a hole was 
found in the lower part whieh had been made by mice, and whitb, by admitting air in sumcient quantity, 
had allowed the weevils originally m the corn to live, and incre.asc their numbers to the degree mentioned. 
After some observations upon experiments which showed that iiisccU could live for a very long time in 
vitiated air, a committee was named to ascertain the requisite state of the air, and the circumstances 
connerted in the enquiry with the prcservatiou of gram in these repositories. At another meeting of the 
society, M. Harhettv deseribed the method proposed by M. Clement to prevent the destruction of corn by 
wccviU. It IS foundeil upon a fart observed liy him, that these inserts cannot live in an atmosphere which 
contains less than a ccrtainqiroportion of moisture. He therefore proposes that the corn should be sulijcet 
to a continued ventilation or air dried by passing over quick-liiiie '<r elilonde of calcium All the weevils 
originally in the corn would thus be uiiiekly destroyed." {Jlecucil Indnstricl, vol. xii. p. g08.) . 

4989. The preservation qf corn in the north of liussta may deserve notin’ more as matter of curiosity, 
and for supplying ideas on tlic subject, than for imitation The corn is dried Ip small ovens or chambers, 
which coramunicate with a larger rhaiiiber or oven by small tubes that enter the sievillcr chambers at tlic 
top. The oven is then filled witli .straw closely pressed, which is lighted and left to consume during the 
night, Next morning the corn is taken ftom the smaller chambers, the smoke from the ovens having 

'passed into them and perfectly dried it This practice has several advantages : the corn is lighter to move, 
and is kept much easier, without requiring to lx* constantly turned, being preserved from vermin by the 
smoky taste coraraunicated to it by the straw, which does not quit it until it has passed through the mill 
The com intended to be kept for any Iciigtli of time is put into pits, in shape like a liottle, sufficiently higli 
for a man to stand erect in, which are dug in elevated places with a claVev soil. When they are dug a 
fire is lighted fur four and twenty hours, which forms a hard crust round the pit. The interior is lined 
with the bark of the birch tree, fastened with wooden nails. Some straw is then put at the bottom, iqion 
which the corn is placed, and more straw at the top, the mouth of the pit being then closed with a wisp of 
straw in the form of a cone. Each pit contains from twenty-five to one hundred tihetvcrts, and the gram 
in them will keep for twenty years without being injured. (BMioth. Untver. de Geneve ) 

4990. The uses to which the straw of corn may be applied sac various. Besides food 
for cattle, litter for animals, thatch, &c., it is bleached and plaited into ribands for forming 
hats, and bleached, dyed of different colours, split, and glued to flat surfaces, so as to 
form various works useful and ornamental. Paper is also made from straw; and the 
same pulp which forms the paper may be moulded into all the forms given to papier 
mach4, medallion portraits, embossed works, ^ic. Whoever wishes to enter into the de¬ 
tails of tlic great variety of articles that may be manufactured from straw, should consult 
the Dictionnaire TechnologiguCf art. Faille ; or an abridged translation of a part of the 
article in Gill’s Technological liepository, vol. vi. new series, p. 228. 

4291. The diseases peculiar to the cereal grasses have been included in the diseases 
common to vegetables in general. (1671.) They are chiefly the smut, the rust, the 
mildew, anil the ergot; and wc shall notice them more at length under the different spe¬ 
cies of com which are most subject to suffer from them. 

4992. The practice of reaping com before it is perfectly ripe originated in France, and 
has lately been recommended by M. Cadet dc Vaux. 

4S)93. Com reaped eight daps before the usual time, this author says, has the grain fuller, large', finer, 
and better calculated to resist the attacks of the weevil. An equal quantity of the corn tlius reaped, with 
corn reap^ at the period of maturity, gave more bread, and of a better quality. 'I'lic proper time for 
reaping is that when the grain, on being pressed between the fingers, has a doughy appearance like the 
crumb of bread just hot from the oven, wnen pressed in the same manner. I'his docs not seem to agree 
altogether with the experience of some agriculturists in the Carsc of Gowric, Perthshire, where oats in¬ 
tended to be made into meal are always found to yield most when allowed to stand as long as possible. 
Com for se^, however, it Is acknowledged by the same a^icultunsts, will answer the purixise perfectly 
though cut before fUUy matured. {Perth Miscellany, voL i. n. 41.) If the doctrine of Cadet dc Vaux be 
confin^ to wheat. It may be perhaps considered as confirmed by the following passage from Waistell; — 
" It is well known,” he observes, " that wheat produces the most flour and the sweetest bread when 
threshed out before it has been stacked; and as all com is more or less injured in both these respects, ac¬ 
cordingly os it is more or less heated in the rick^ it would be highly desirable totally to prevent its heating 
or becoming musty, in the ricks. In wet harvests it is sometimes impossible to get corn suflicicntly dried; 
and we see that even in hot and dry harvests, suci ns that of 1819, a great deal of com is sometimes spoiled 
in the ricks; we should, therefore, be extremely cautious to have com well dried in the field, the rirks 
made of a moderate size, and raised off the ground, to ailimt the air to circulate under them, with chim¬ 
neys to allow a current of air to pass upwards through them, to carry off the hot and musty air fl-om the 
centre of the rick, which, without such a chimney, has its tendency to heat four.fold greater than one 
with a chimney. Chimneys being easily made, and so benefleial, it were to be wished that they were in 
general use.” {WaisteWs Designsfor Agr. Buildings, p. 101.) 

4994. Forssed earn, it not only appears that unripe grain is prefaable, but even that mildewed wheat 
and oats answer perfectly. Mr. S. Taylor, the editor of the Comitri/ Times, and formerly an extensive 
(knnw, has been in the practice of sowing from 100 to 180 acres of wheat annually for SO years and up. 
wands. ” Hm seed was invariably chosen, not from the best and plumpest, but the thinnest and most 
mildewed seed.” He has seen the most beautiful samples of wheat produced At>m seed of tbe most 
ordinal desoription. {Country Times, March SSL 1830.) in Perthshire, the same is stated with respect to 
oats. < trerM MisceUany, voL l p. 41.) 

The methods of reaping com are various. The most general mode is by the 
sickh^ Uready described (2482. and 2483.); the scythe is also used, more especially 
for b^ey ibd oats; and a reaping machine (2737.) is beginning to be used in some 
pkitfl. 'of Scotland; in which country an effectual bean-reaping machine (2740.) was 
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in use many yean aga A method of mowing com much practised in the county 
of Durham, and possibly Yorkshire, has lately been introduced into Northumberland, 
but does not appear to make much progress, the low priced Irish reapers doing the work 
so much more neatly and with ItKis waste, though it costs more money to the owner. 
The scythe has a cradle similar to that described (405.) ; it is handled and used diil’er.. 
cntly from the bow and grass scythes, and has only one short handle or “ nib ” on tiie 
“ sned,” or long handle, for the right hand; theieil grasps the “ sned ” with the palm 
upwards: this enables the mower, who generally mows “ from tlic com,” to bring the 
back of the%cythe and cradle to the ground, add leave the cut corn in a beautiful state 
fur being put into sheaves. A good workman can do two, and some three acres a day : 
they charge about 5s. per acre for mowing, binding, and stocking (shocking): this prac¬ 
tice iiiiiy be advantageously followed wherever the crop is not stricken down by rains, 
particularly barley crops. (£7. near Alnwick, in Card. Mag. vol. vi.) 

4996. Frosted corn, like frosted seeds of any sort, may be detected by dissection and 
comparison with uiifrosted corn, lly frosted corn i,s to be understood corn that has been 
frozen on the plant before it was perfectly ripe, in consequence of which the genn of 
the future plant or vital part of the seed is deprived of its vitality by the expansion 
protluced by the freezing of its watery parts. 

4997. t'losted oats. The oat being one of the latest eorns, and a corn of cold rather than of warm 
countries, is more liable to be frozen than any other; but lortuiiately, also, tyozen oats are more easily 
detected than cither frozen wheat or barley. The llev James Farqulidrsoii, who has paid much attenUon 
to this subject, and written an cldbornte article on it in the I'amieiMngaxitie (vol. xik )( observes, that 
every kernel, when strijiped ol the husk, will be found to exhibit the appearance of a groove on one side. 
If the bottom ot the groove has a smooth clear translucent .appearaiiee from end to end, if it is not 
much shrunk into the substance of the kernel; .-iml 11 the kernel splits with dilKeulty in its direction, 
then we may pronounce the vital part ot the seed to be free from injury by fVost. If, on the contrary, 
there is a black sfieek seen m the groove at the root end of the kernel; it the groove cuts deep into the 
kernel, so that it may be split in that direition; and if, when the kernel is so sjilit, the blackness, accom. 
p.iiiicd with a rotten sc.ily ajipcarance, is seen extending from end to end at the bottom of the grotive, 
then the viLil part or liiture plant may he protiouticed entirely unfit fur lieiiig used as semi. 

4998. Frostnt btulry The nature of the injury that rijx'inng barley siiftbrs from fiost is similar to'that 
siiSbred by oats. Tlie husk'ot barley, like that ul outs, consists of two uiioipial paits; the small part 
covering the groove of the kernel. In sound gr.ini, wlieii dry, tlic hull is tirmly atticlusl to the kernel; 
but in frosted grain the sinall part of the hull boooiiirs loose, and feels soft on being pressed ; and if, in 
such grain, this part of the hull is stripiied away, a blackness and rottoiiness, resemhliiig that in Irosted 
oats, will be seen in tlie bottom of the groove In frosted barley tlie hu-.k becomes loose all round the 
root end, but, as this is a circumstance that is oeeasionally observed likewise in barley that was never 
cx[>osed to frost, itcertainly sometimes arises ftom other causes, —perhaps from wet; and this, unless the 
gram has germinated, does not render it iinht for seed or in.ilting. The only sure mark of damage fVoin 
Irost is the blackness and rutteiiiiess in the liottoni of the groove. 

4999. Frosted whent. Ujion an attentive inspection of wheat that has been exposed to the frost, it will 

be observed that in a large proportion of grains there is a rotten scaly ap|H‘nrancc where the embryo of 
the plant is attached to the cotyledon or mealy part of the grain; that the groove is iriueli deeper than in 
wheal that was saved before the frost; and that Ihc grains are easily split in its diiectiun. From this it 
is inferred tliat wheat, in its rii>cning stage, sutlers from fVost an injury of tlie same nature wiUi that sus¬ 
tained by oats and barley. [Farm. Mag. vol. xix.) ; ^ 

5000. The nutritive jjroducts of the plants to be treated of in this section, are thus given 
by Sir H. Davy. 


Systematic Names. 

Ktiglish Names. 

The quantity analysed, of each sort 1000 
{larts. 

Whole 
cniantitv 
Ol soluble 
or tiutn- 
tive msit* 
ter. 

Mucilage 
or starch. 

Saccha¬ 
rine mat¬ 
ter or 
sugar. 

Gluten or 
albumen. 

Extract, 
or matter 
Tendered 
inaoluble 
during 
theouera- 
tko* 

Triticum hyb£rnum 

Middlesex wheat, average crop 


955 

765 


190 

■m 

Kstlvum 

Spring wheat 

* 

940 

700 


240 



Mildewed wheat of 1806 


210 

• 178 


32 



Blighted wheat of 1804 


m) 

520 


K-IO 



Thick-skinned Sicilian wheat of 1810 

955 

725 


230 



Thin-skinned Sicilian wheat of 1810 

961 

722 


2J9 



Wheat from Poland - 


950 

7.50 


200 



North American wheat 


95.5 

730 


225 


ffdrdeum vulg\re 

Norfolk barley 


020 

790 

70 

60 


.4v£na satlva 

Oats from Scotland 


743 

641 

15 

87 


Secftle cerekle 

Rye from Yorkshire - 


792 

645 

38 

109 



Sect. I. Wheat. — Triftewm L.; Tri&ndria DigynlaJj., &nA Graminea 3. Froment, 
Fr,; Weitzm, Get ,; Grano, It^.; and Trigo, Span. 

5001. Wheat is by far the most important <fthe cereal grasses, the flour made from its 
grains or seeds, from the quantity of gluten diey contain, making the best bread in the 
world. A greater proportion of mankind arc nourished by rice than by wheat, but 
there is no grain which comes near wheat in its qualities for bread-making. Rice 
and mtuze are comparatively unfit for it, and oats, barley, and rye but imperfectly 
adapted. Rye, however, comes nearer to wheat in its bread-making qualities ^an any 
other grain. 

5002. Ofuihat country wheat is a natite, is totally unknown; it has been supposed 
indigenous to Asia and Africa, and unquestionably it is more likely to belong to these 















813 


PRACTICE OF AGRICULTURE. 


Paht II L 


ports of the world than any other; but all that can be advanced on this subject is con¬ 
jecture. Wheat, with the exception it is said of some parts of the soutlieni coast of 
Africa, is cultivated in every part of the temperate and torrid zones, and in some places 
as high as 2000 feet above the level of the sea. It'has been grown from time imme¬ 
morial in Britain, but in few places at a greater elevation than 600 feet. Of course 
the elevation to which any plant can be cultivated always depends on the latitude of 
the atuation. i, 

.5003. Species and varieties. {Jig. 72^.) Botanists reckon seven species of Triticum, 
which arc or may be cultivated for their'grains, besides many varieties and<nubvarictics 
of those in common culture. The species or subspecies arc, 

]. nMcum eestlTum, Summer wheat or iPring wheat (a). A Trfticum iiolonlcums Polish wheat («)• 

}< hjrbdmunij Ijimma* wheat (^V 6< Sprttaf Spelt wluMt 

3< comptHitum, Egyptian wheat (c). 7< mono&(jcruin« One gtainotl wheat (g)» 

4 . Mrgldum, Turgid wheat (d) 



The first, second, fourth, and fifth sorts are by many botanists considered as only 
varieties, and it it is doubtful whether tlie third and sixth may not be the same; the 
seventh has all the marks of a distinct species, but it is very questionable whctlicr, if 
much cultivated, it would always continue to produce one row of grains. 


/i004. The spring or summer wheat (a), BU de Mars, Fr, is distinguished from that general!; sown, by 
its narroirer ears, longer beards, smaller grains, and shorter and more slender straw, and also by its 
inability to endarc our winters. It is commonly sown in April, or even so late as May. It was known to 
Parkinson in l(i(>6, but has never been much cultivated, except in Lincolnshire. It was tried and given 
up ill Northumberland and Mui Lothian, and also in some counties near London. Many varieties of 
summer wheat were transmittal a few years ago to the president of the Board of Agriculture from the 
Agricultural Society of Fans, for the purpose of experiment, and were divided among several distinguished 
agriculturists, {Comm, to the Board, of Agr.^ vol. vii. p. 11 .); but there has not yet been time for establishing 
their comparative merits, or their adaptation to the climate of Britain. Summer, or, as it is often culled, 
^ring, wheat has however been long and extensivelv cultivated in some parts of England, particularly m 
Lincolnshire; and it is probable may be found a valuable crop in the southern counties; but the trials 
that have b^n made in the north, do not seem to entitle it to a preference over winter wheat sown in 
spring, or even oats or barley, in that climate. 

flOOS. Of the winter or common wheat (i), Froment blanc, Fr., there are a great number of varieties. 
Professor Martyn, in Miller's Biettonary, has described forty-nine sorts, and Profc.ssor Thaer speaks of a 
hundred, but affirms that those who describe them know nothing about them, and in all probability 
include one sort under diObrent nainea All the varieties maybe reduced .to two, the white, and the 
brown or red rained. As subvarieties, there arc the bearded and beardless, the woolly-ohaff'cd, and thin 
or hairy chaffbd, both of the reds and whites. To these ionic add another variety, which is the spring, 
sowing common wheat. It is stated by those who maintain that this variety exists, that through long 
sowing the progeny, after a number of generations, acquires a habit of coming earlier into blossom than 
seed from winter.suwn grain. This we think very l-Vcly, but are not aware that the variety is distinctly 
known by any recognisable marks in the plants. '1 he red or brown wheats are universally considered 
more hardy than the whit^ but as yielding an inferior flour ; the woolijr-whitc is supposed to yield the 
best dour; but wooliy-ebaUed wheats arc considered more liable to the mildew than any other. 

5006. The Egyptian, or many-sptked wheat (c), Bli de miracle oa de Smyrne, Fr., the turgid grey 
pollard or duck-bill wheat (d), and the Polish wheat (c), may, for all agricultural purposes, be considered 
only varieties of the ronunon winter wheat They are cultivated in a lew places in England, and seeds of 
them tsi^ he procurcti from the public botanic gardens; but they are'>n bttle estimation. 

5007. ^)elt wheat (/), the Epautre of the French, is known by its stout straw, which is almost solid, 
and by its strong pikes, with chaff partially awned, the awns long and stiff. The chaff adheres so closely 
to the grain as not to be separated without great difficulty. This grain, as we have st«n, is a rood deal 
town In the south of Europe: In France it is sown in spring, on land too coarse for common wheat, and 
it ripens in July and Au^st. It is the principal wheat sown in Suabia and the north of Switzerland; 
and Is a good d^l sown In Spain. The grain is light, and yields but little flour; but it is said to contain 
a larger portion of gluten than common wheat, and for that reason is recommended as superior to any 
other in pastry and confectionary. It is not cultivated in Britain. 

SOUS. The one.grained wheat (g), FetU ioautre, Fr., is known by its small thin spike, and single row of 
grains; thcleavesandstrawarcremarkably small, but very hard: and the plants tiller very much. Itls 
chiefly cultivated in the mountainous parts of Switzerland, where its straw, like that of the former species, 
is mueh usM for thatching. The grain makes a brown light bread; but its great excellence, according 
to ViUan, is for gruel. 
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5009. To procure new varieties of wheals, the ordinary mode is to select froin a field 
a spike or spikes from the same stalk, which has the qualities sought for ; such as larger 
grains, thinner chaff, stlffer straw, a tendency to carllncss or lateness, &c.; and picking 
out the best grains from tliis ear S>r ears, to sow them in suitable soil in an open airy 
part of a garden. When the produce is ripe, select the best cars, and from these the 
best grains, and sow tliese, and so on till a bushpl or more is obtained, which may then 
be sown in a field apart from any other wheat, jln this way, many of the varieties of 
our common winter wheat have been obtained; as the hedge-wheat which was reared 
from tlie produce of a stalk found growing in^ hedge in Sussex, by one Wood, about 
1790. Other varieties have assumed their distinctive marks from having been long 
cultivated on the same soil and climate, and take local names, as the Hertfordshire red, 
Essex wliite, &c. 

5010. Manbatt, (Yorkshire) mentions a case in which a man of accurate observation, having in a piece 
of wheat perceived a plant of uncommon strength and luxuriaiu-c, difflising its branches on every side, 
and setting its cioscly-surrounding neighbours at deflance, marked it; and at harvest removed it sepa. 
rately. Tliu produce was 15 cars, yielding liOt grams of a strong.bodiotl liver-coloured wheat, diifering, in 
general apjiearaiice, from every other variety nc had seen. The chatf was smooth, without awns, and of 
the colour of the grain; the straws stout and rcctly. These 604 grams were planted singly, nine inches 
asunder, dliiiig about 40 square yards ol ground, on a clover stubbie, the remainder of the ground being 
sown with wheat in the ordinaiy way; by winch means extraordinary trouble and destruction by birds 
were avoided. The produce was two gallons and a lialf, weighing 2(Jjlbs. of prime grain for seed, besides 
some [louiids tOr seconds. One gram produced 35 ears, yielding 1255 grams; so that thesccoud year’s pro. 
duce was suttiL’iciit to plant an acre of ground. What deters fanners ffom improvements of this nature is 
probably the mischievousness of birds; from which at harvest it is scarcely possible to preserve a small 
jiatcli of corn, especially m a garden or other ground situated near a habitation; but by carrying on the 
inipruvemciit in a held of corn of the same nature, that inconvenience is got rid of. In this situation, 
however, tlic botanist will be apprehensive of danger from the floral farina of the surrounding crop. 
Rut fiom what observations Marshall has made he is of opinion his fears will be groundless. Ko evil of 
this kind occurreil, though the cultivation ot the above variety was carried on among uibite wlicat 

5011. But the must systematic mode of procuttng nesu vanctus, is by crossing two sorts, as in breeding; 
that is, by impregnating ttie female organs of the blossoms of one ear with the fecundating matter or 
pollen of tlic male organs of the blossom of another variety ot a different quality. Thus, supposing a 
farmer was in the habit of cultivating a very good variety, which lie wished to render somewhat earlier, 
let him procure in the blossoming season, from a very early soil, some spikes of an early sort just coming 
into blossom ; and let him jiut the ends of these in water, and set them in tlie shade so as to retard their 
fully blossoming till the plants be has destined to become the females come into flower. Then let him cut 
out'all the male organs of the latter, before they have advanced so far as to impregnate the stigma; and, 
having dune this, let him dust the stigma with the blossoming ears of the early or male parent 'The 
impregnated stalks must then be kept apart from otlicr whc.its tliat the progeny may be true. When tlic 
grams ripen, let him sow tlie best, and Irom the produce, when ripe, select the earliest and finest sjukes 
tor seed Ia;t liim sow these, and repeat the choice till he procures a bushel or two of seed. This oper¬ 
ation has been successfully performed by T. A. Kmgtit (16.55); and though it may be reckoned too delicate 
for fanners in general, it will lie looked on by the pliilosophicdl agriculturist as not improbably leading to 


1809. 

5012. Tbe propagation of wheat by transplanting may bo employed to expciiitc the progress of cultivat¬ 
ing a new variety of ascertained excellence. To show wliat may be gained in time by this mode, we shall 
quote from The Philosophical Transactions an account of an experiment made by C. Miller, son of tlie 
celebrated gardener of that name, in 1766. On the 2d of June, Miller sowed some grains of the common 
red wheat; and on the 8th of August, a single plant was taken up and separated into 18 parts, and each 
part planted separately. These plants having pushed out several side shouts, by about the middle of 
SepteinlM'r, some of them were then taken up and divided, and tlie rest of tliem between that time and 
the middle of October. This second division produced fit plants. Thc«e plants remained through the 
winter, and another division of them, made about the middle of March and the 12th of April, produced 
500 plants They were then divided no ftirlhcr, but permitted to remain. The plants were, In general, 
stronger than any of the wheat in the fields Some or them produced upwards of lOO cars from a single 
root Many of the ears measured seven inches in length, and contained between 60 and 70 griuns. The 
wbole number of ears whirh, by the process above mentioned, were produced from one grain of wheat, 
was 21,109, which yielded three pecks and three quarters of clean corn, the weight of which was 47lbs. 
7 ounces ; and, from a calculation made by eounting the number of grains in an ounce, the whole number 
ot grains was aboat 386,840. By this account we find, that there was only one general division of the 
plants made in the spring. Had a second been made. Miller thinks the number of plants would have 
amounted to %00 instead of 500, and the produce thereby much enlarged. 

5013. In maldng a choice from all the species and varieties which we have named, the 
thin-skinned white wlicats are preferred by all the best British fanners whose soil and 
climate arc suitable fur this grain, and for sowing in autumn. In late situations, and 
less favourable soils and climates, tlie red varieties are generally made choice of; and 
these are also generally preferred for sow'ing in spring. Red wheats, however, are con¬ 
sidered as at least fifteen per cent, less valu^le than the white varieties. No subvariety 
ever continues very long indroguc; nor is it fitting tliat it ^ould, as degeneracy soon 
takes place, and another and better is sought for as a successor. Hence the only re¬ 
commendation we can give, as to the choice of subvarieties, is, to select the best from 
among those in use by the best farmers in the given situation, or nearest well-cultivated 
district. 

5014. The soils best adapted for the culture of wheat, are rich clays and heavy loams; 
but these are not by any means the only description of soils on which it is cultivated. 
Before the introduction of turnips and clover, all soils but little cohesive were thought 
unfit for wheat; hut, even on sandy soils, it is now grown extensively, and with much 
advantage, after eitlicr of these crops. Tlic greater part of tbe wheat crop throughout 
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Britain, howeycT) is prdbably still sown upon fiillowed land. When it succeeds turnips 
consumed on the ground, or clover cut for hay or soiling, it is commonly sown after one 
ploughing. In Iceland, when wheat is to be sown after clorcr upon heavier soils, or 
after grass of two or more years, the land is ploughed'twice or thrice, or receives what is 
called a rag fallow. In Norfolk and Suffolk, wheat is seldom sown after fallow or 
turnips; but the farmer there thinks l^msclf almost sure of a good wheat crop after a 
good clover crop. One ploughing ordy is required, and the seed is dibbled in the flag, 
as they call it; that is, on tlie turncd>ovcr suriacc or furrow slice. 

5015 On rich clays, wheat may be cultivated inmost every second year, provided due care is taken to 
keep the land dean, and in good condition. A summer fallow once in four, six, or eight years, according 
to seasons and circumstances, is, however, necessary: and manure should either be applM on that fallow 
for the first crop of wheat, or, what some people think preferable, should be laid on the wheat-stubble for 
a cron of drilled beans, which ensures the succeeding crop of wheat. If the first crop of be<tns has been 
comnletely cleaned, there is no difliculty in repeating, and even in extending the course; and the crops 
will be little inferior to those gained at the beginning of the rotation, provided manure has been bestowed 
to each crop of beans. In tills way, when the ground is fallowed every fourth year, two crops of wheat 
and one of beans arc gained from manuring once; when fallowed c cTy sixth year, three crops of wheat 
and two of beans are gained from manuring twice j and, when fallowed every eighth year, four crops of 
wheat and three of beans from manuring thrice. In the first-mentioned shift, less manure is bestowed 
tlian in either of the others; and, if the soil is of good quality, it will support itself; whereas, in the 
shifts of six and eight, unless foreign manure be procuretl, it rarely happens that tiiev can go on success, 
fully for any length of time, without abstracting dung ftoin other parts of the farm un which they aro 
practised. {Brown’s Tr. on Rural 4ffiitrs.) 

.'>016. In cuitivaling wheat on Ihtn clays, the rotations just mentioned arc inapplicable. A six-counse 
shift of a diflbrcnt kind has, however, been successfully followed by many people; but it requires every 
branch of the work to be well executed. 1st, a summer fallow, dunged at the rate of twelve or fourteen 
double loads per acre; 2d, wheat; 3d, grass; 4th, oats; 5th, peas and beans drilled; 6th, wheat. If 
niaiiiire can be given in the middle of the shift, every one of the crops may be expected good: but if that 
IS withheld, there will necessarily be a proportionable falling off iii the two last crops. Husbandmen 
roust, however, regulate their practice according to their means, though it deserves to be remarked, that, 
if greater attention were p.sid to the collecting of materials which ultimately arc converted into manure, 
many deficiencies in the article would be Ailly supplied. {Brotun) 

5017 Excellent wheat may be grown on light soils, with the exception of soft sands. Such soils, 
however, are not constitutionally disposed to the growth of that gram, nor will they, under any manage, 
raeiit, bear such a frequent repetition of it as those already meiitionikl. Summer fallow on them may 
safely be dispensed with; because a crop of turnips, which admits every branch of the cleaning process 
to be more perfectly executed than even a naked or bare fallow does, may be profitably substituted. 
Wheat here comes in with propriety after turnips, though, in general cases, it must be sown in the spnng 
months, unless the turnips arc stored ; in which ease it may be sown m November, or it may be sown 
after clover, for the fourth crop of the rotation; or in the sixth year, as a way.going crop, after drilled 
peas and beans, if the rotation is extended to that length But, take it any way, it is scarcely possible to 
raise wheat as extensively upon light soils, even where they are of the richest quality, as is practicable 
upon clays: nor will a crop of equal bulk upon the one, return so much produce in grain as may be got 
from the other. To enlarge upon this point would only serve to prove what few husbandmen will dispute, 
though it may be added, that, on thin sands, wheat ought not to be ventured, unless they arc cither com. 
pleteTy clayed or marled ; as it is only with the help of these auxiliaries that such a soil can gain stamina 
capable of producing wlicat with any degree of success. {Brown ) 

5018. The cuhure of the soil intended for wheat varies according to its nature, and the 
preceding and following crops. 

5019. On soils really calculated for wheat, though in dififfarent degrees, summer fallow is the first and 
leading step to gam a good crop or crops of that grain. The first furrow should be given before winter, 
or so early as otlier operations upon the farm will admit; and every attention should be used to go in as 
deep as possible; for it rarely happens that any of the succeeding furrows exceed the first one in that 
rcsficct The number of after-ploughings must be regulated by the condition of the ground and the state 
of the weather; but, in general, it may bo observed, that ploughing in length and across, alternately, is 
the way by which the ground will be most cumpictefy cut, and the intention of fallowing accompllshciL 
It has been argued, that harrowing clay soils, when summer.fallowcd, is prejudicial to the wheat crop; 
but without discussing t^is point (such a discussion being unnecessary), it may merely be stated, that, in 
a dry season, it is almost impracticable to reduce real clays, or to work them too small; and that, even in 
a wet one, sujiiioaing they arc made surface-smooth, they will, when ploughed up again, consolidate into 
clods or big lumps after forty-eight hours’ drought, and become nearly as obdurate as ever. It is only on 
thin soils, which have a mixture of peat earth, and arc incumbent on a bottom imperrious to water, that 
damage is at any time sustained by over-harrowing. Such are generally of a weak texture, and may be 
broken down with facility by the roller and harrow. If caught by much rain before the pores are in 
some measure closed, the moisture is greedily absorbed; and being prevented firom going downwards by 
the hardness of the subsoil, the whole surface becomes a kind of mortar or paste, unless previously well 
ndged up; which, to a certain extent, prevents the consequences from being dangerous, 'iliese evils, 
however, must be submitted to by tlie imsscssors of such soilsj if they want to iiave them sufficiently fal¬ 
lowed and prepared in a prot>er manner; for, wltlioi.i reducing them, couch-grass, and especially moss, 
with which they arc commonly storol, cannot be eradicated. If they are rcditccd in the eany part of the 
season, the danger is small; but to break them down in the latter port ought always to be avoided, unless 
called for by imperious necessity. 

5020. ffhen wheat ts sown after beans it rarely happens, in this northern climate, that more than one 
ploughing can be successfully bestowed. Before this is given, it is advantageous to cross-harrow the land, 
whiM levels the drills, and pcrq[ilts the ploughing process to be executed with precision. Almost in 
every case the ridges should be gathered up, so that the furrows may be well cleared out, and the planta 
preserved ftom Injury during the inclement winter season. Clover land should be neatly ploughed, and 
well laid ovor, so that the roots of the grasses may be buried and destroyed; for it frequently hapiiena 
that crops of wheat, after clover and rye-grass, are greatly injured by inattention to the ploughing process. 
In short, sawing wheat after clover on clayey soils in Scotland may be considered as the most hazardous 
way in which that grain can be cultivated. {Brown’s Tr. on Rural Affairs.) 

5021. The manures best calculated for wheat, are allowed by all agricultural chemists 
to be animal matters and lime. The former has a direct influence in supplying that 
essential constituent to wheaten flour, gluten; and the latter azote and lime, both 
actmtily found in the straw of wheat. At all events, it is certain that wheat will not 
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tlirire on any soil wMcb doe^not contain lime. In this Sir H. Davy, Chaptal, Pro¬ 
fessor Thaer, and Grisenthwaite ftiliy agree. 

6022. A more abundant supply <(f tnanure Is generally required for wheat than for nay other grain. 
Frofesior Thaer says It absorbs more noujiahnient from the soil than any of the corn tribe; and he cal¬ 
culates (hypothetically, as he allows,) that for every lOU parts of nutriment in a soil sown with this grain, 
40 will be carried off by the crop. {Principes Raisonnifs, tom. iv. art. Promcnt.) At the same time, too 
large a dose of manure on land in good tilth is very apt tooause the crop to lodge; and hence some people 
think it improper to dung rich clays or loams when fallowctL af:i( choose rather to reserve that restorative 
till the succeeding season, when they are prepared for a crop of drilled beana Delaying the manuring 
process for a year is attended with many advantages; because good land, folly wrought, contains such a 
principle of action within itself, as often causes the firstswheat crop to be lodged before it is liUed; under 
which circumstance, the produce is diminished both in quantity and quality. The delay in manuring is, 
however, attended with disadvantages; becai>se, when dung is kept hack till the end of autumn or be. 
ginning of winter, to be laid on the stubbles, the weather is often so wet that it cannot be carted on 
without subjecting the land to injury from poaching, whilst the labour in laying it on is also increased. On 
thin clays, or even upon sods of the other description not in higlvcondition, there can be no doubt but 
that the end of summer, and upon summer fallow, is the most proper time for manuring; though it will 
be found, that an improvident expenditure of dung on such occasions ought always to be steadily avoideeL 
{Brown.) 

6023. Where manure is abundant, it is stated by some that wheat alternating with a green crop, or 
indeed any corn crop and a green crop, may be grown alternately for an indefinite time. (Farm. Mag. 
voL xxul. p. 298.) It is alleged by others, that this doctrine Is not supported by experience. Constant 
tillage, they say, wears out the best soils, and the grain deimnerati's in quality, if not in quantity too. 
Instances, however, are given in The Commumeations to the Board of Agriculture of )xitatoc8 and wheat 
having been grown alternately on the same soil for a number of years, and very good crops produced. It 
iii.iy be useful tb know that the thing is not impossible. 

J024. T/ie climate required to bring wheat to perfection must be such as affords a dry 
and warm season for the blossoming of the car, and the ripening of the grain. Wheat 
will endure a great deal of cold during winter, if sown in a dry or well drained soil; and 
if it be covered with snow. Hence it is that wheat is sown as far north as Petersburgh 
and in Sweden. Moderately moist weather before the flowering season, and after the 
grain is set or formed, is favourable to wheat; but continued heavy rains after the flowering 
season produce the smut. The dry frosty winds of February and March, and even 
of April in some districts, arc more injurious to the wheats of Britain than any other 
description of weather. Hoar frosts, when the plant is in the ear, produce blights; and 
mildews often result from or follow sultry wind§ and fogs. Cold, in the blossoming and 
ripening season in July, even unaccompanied by wind or rain, produces an inferior grain, 
greatly deficient in gluten ; and neat the contrary. The most valuable wheat of Europe, 
in this respect, is that of Sicily; which Sir H. Davy found to contain much more gluten 
than the best wheat of Britain. 

5025. The season for sowing wheat on clays is generally the latter end of autumn; on 
early turnip soils it is sown after clover or turnips, at almost every period from the 
beginning of September till the middle of March ; but the far greater part is sown in 
September and October. For summer wheat, in the southern districts. May is suf¬ 
ficiently early, but in the north, the liist fortnight of April is tliought a ipore eligible 
seetl-tinie. In the cultivation of spriqg-.sown winter wheat, it is of importance to 
use the produce of spring-sown grain as seed, as the crop of such grain ripens about a 
fortnight earlier tlian when the produce of the same wheat winter-sown is employed as 
spring seed. {Encyc- Bnt. art. Agr-) 

5026. Seed wheat is prepared for sowing by the process called pickling. According to 
Brown ( Treatise on Uural Affairs, art. Wheat), this process is indispensably necessary on 
every soil; otherwise smut, to a greater or less extent, will,'in nine cases out of ten, 
assuredly follow. 

6027. Though almost att practical farmers are agreed as to the necessity qf picktins, yet they are not so 
unanimous as to the modus operaadCot the process, and the article which is best calculated to answer the 
intcndcil purjiose Stale urine may lie considered tlie safest and surest pickle; and where it can be obtained 
in a sufficient quantity, it Is commonly resorted to. The mode of using it docs not, however, seem to be 
agreed ujion j for, while one party contends tliat tlic gram ought to be steeped in the urine, another fiarty 
considers it sufficient to sprinkle the urine upon it Some, ag.ain, arc advocates for thoroughly steeping 
the grain in a pickle made of salt and water, sufficiently strong to buoy up a fresh egg. But whatever 
difference of opinion there may be as to the kind of pickle that ought to be used, and the mode of using it, 
all admit the utility ofmi.xing tlie wetted seed with hot lime, fresh slaked; and this, in one point at view, 
is absolutely necessary, so that the seed may be equally distributed. It may be remarked, that experience 
justifies the utility of all these modes, provided they arc attentively carried into execution. Tlicrc is some 
danger from the first; for if the seed steeped ir. urine is not immediately sown, it will infallibly lose its 
vegetative power. The second, via sprinkling the urine on the seed, seems to be the safest, if iierformcd 
by an attentive hand, whilst the last may do equally well, if such a quantity of salt be incorporated with 
the water as to render it of sufflcirtit strength. It may also be remarked, tnat this last mode is oftener 
accompanied with smut, owing no doubt to a deficiency of strength in the pickle; whereas a single head 
with smut is rarely discovered when unne has been used. 

5028. An impioved mode qf jyreparing wheat for sowing has recently been adopted in the south of Scot, 
land, and followed with great success. It is thus described “ Take four vessels, two of them smaller than 
the other two, the former with wire bottoms, and of a size to contain about a bushel of wheat, the latter 
large enough to hold the smaller within them Fill one of the large tubs «ith water, and putting the 
wheat in the small one, immerse it in the water, and stir and skim off the grains that float above, and 
renew the water as often as is necessary, till it comes off almost quite clean. Tlien raise the small vessel 
ill which the wheat is contained, and repeat the process with it in the other larm tub, which is to be filled 
with stale urine; and in the mean time wash more wheat m the water tub. When abundance of water Is 
at hand, this operation is by no means tedious; and the wheat is much more cfibctually deanied from all 
impurities, and freed more completely from weak and unhealthy graliisaud seeds of weeds, than can b* 
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donebv the winnowing machine. When tiioroughly washed ana skimmed, let it drain a little, then 
empty it on a clean floor or in the cart that i> to t^e it to the field, and «ift quick-lime upon It, turning 
It over and mixing it with a shovel till it be suffldeiitly dry for sowing.” (Supp. JS. Srit art 4fir.) 

5029. The quantity seed necessarily depends both on the time of sowing and the 
state of the land; land sown early requiring less'tlian the same land when sovvn in 
winter or spring; and poor land being at all times allowed more seed than rich. 
The quantity accordingly varies from two bushels, or less, to three, and sometimes even 
to four, bushels per English statute here. Winter wheat, when sown in spring, ought 
always to have a liberal allowance, as the plants have not time to tiller much witliout 
unduly retarding their maturation. {Sifpp- &c ) Upon well prepared lands, if the seed 
is distributed equally, it can scarcely be sown too thin ; perhaps two bushels per acre 
are sufficient; for the heaviest crops at autumn are rarely those which show the most 
vigorous appearance through the winter months. Bean stubbles require more seed than 
summer fallows; because the t'oughiiess of their surface prevents such an equal dis¬ 
tribution ; and clover layers ought to be still thicker sown than bean stubbles. Thin 
sowing in spring ought not to be prac;tised, otherwise tlie crop will be late, and imper¬ 
fectly rii>eiicd. (Brown.) 

50.30. The modes of sowing wheat are either broad-cast, drilling, r’-bing, or dibbling. 
The first mode is by far the most general, more especially in the north 4>t‘ England and 
Scotland, and the seed is for the most part covered by the harrows. No more harrowing. 
Brown observes, should be given to fields that have been fallowed than what is necessary 
to cover the seed, and level the surface sufficiently. Ground which is to lie in a broken- 
down state through the winter, suffers seveiely when an excessive harrowing is given, 
especially if it is incumbent on a close bottom; tlioiigh as to the quantity necessary none 
can give an opinion except those who arc present. 


r>OJI. Ploughing in M.iny fiirmcrs allege that wheat whirli is luirrowcU m is apt to be thrown out in 
spring; or it nut thrown out at that sc.vson, that it docs not tiller well, and that the stalks are apt to 
dwindle away and tall down in the flowering season. It is certain tiiat this is tlio c.ise in many parts of 
England, and the cause assigm-d by the northern farmers is the defective manner in which the land is 
ploughed, by wliich there is not sufficient covering for the seed. To gti.ard against these evils it is a very 
general practice in most of the soutlicrn counties, when wheat is sown bro.ul.cast, to plough it in with a 
shallow furiow. This is done even after beans and on clover leys, and is a favourite practice on very 
opposite soils, as in Norfolk and Middlesex 

5032. Driiling, however, is extensively pr.vctiscd in some districts, and is becoming more general on lands 
infested with the seeds of annual weeds, esxieiially when sown in spring A machine which sows at tlirce 
diBercnt intervals, according to the judgment of tlic farmer, of twelve, ten and a half, or nine inches, is 
much approved of in the northern districts It dciiosits six, seven, or eight rows at once, according to its 
adjustment to one or other of these intervals, and the work is done with ease and accuracy when the ridges 
are previously laid out ot such a breadth (twelve feet and a half) as to be sown by one bout; tlic machine 
going along one side of such a ridge, and returning on tlic other, and its direction being guided by one of its 
wheels, which tiiiis alw.-iys runs in the open furrow between the ridges If the ten and a half inch interval 
be adopted, and it is the most common one in that country, the machine sows seven rows at once, or fourteen 
rows on a ridge of twelve feet and .i half. Hut the space lietwccn the rows varies in some parts still more 
than tins machine admits ot, it ought not, liowever, to lie so narrow .vs to prevent hand-hocing, even after 
the crop h.vs made considerable progress in growth ; and it cannot .vUvantagcousIy be so wide as to admit 
the use of any eiFective horse-hoe. 

503.'>. Hibbmg jj a mode oj sowing common in some plates, by which a drill machine is dispensed with, 
though the same purpose h nearly answered. This we have already adverted to in the section on tillage. 
The seeil is scattered with the hand in the usual broad-cast manner, liut as it necessarily falls for the most 
jiart in the furrows between the rilis, the crop rises m straight parallel rows, as if it had been sown by a 
drill in.vchine ; after sowing, the ribs are levelled by harrowing across them. This plan has nearly all the 
advantages of drilling in, as far as it regard.s exposure to the rays of the sun, and the circulation of air 
among the plants; but as some plants must always rise between the rows, it is not quite so proiicr when 
hoeing is teauircd. [Sup K Srtt.) 

5054. The dihblmg qf wheat is practised in some parts of Norfolk. The fiirrow is laid over flat, and a row 
of holes is made along the middle of each by a man who uses a dibber in each hand A middling work, 
man wil[ make four holes in a second. One dibbler is sulficient for throe droppers; whence one man and 
three children are called a set. The dibbler carries on three flags or turned fVirTOW.s; going on some yards 
upon one of tlic <a tside furrows, and returning upon the other, after which ho takes the nnddic one; and 
thus keeps his three dopers constantly employed; and at the same time is in no danger of filling up the 
holes with his feet. The droppers put two or three grains of wheat into each bole, but much time and 
patience is necessary to teach them to perform the business properly and quickly. An exiiert dibbler will 
hole half an acre in a day; though one tliird of an acre is usually reckoned a good day’s work. The seed 
IS covered by means of a bush harrow, and from one bushel to six pecks is the usual quantity for an 
acre. Notwithstanding the advantages of sav.ng seed vs well ns some others which are generally reckoned 


■ j .... ---' greater space to vegetate in. Marshall 

if ot opinion, that Uie dibbling of wheat appears to be peculiarly adapted to deep rich soils, on which three 
pecks dibbled early may spread sufficiently for a ftill crop; whereas light, weak, shallow soils, 
which have lam two or three years, and have become grassy, re<iuire an additional quantity of secil, and 
consequently an ^dition of labour, otherwise the plants are not able tC reach each other, and the grasses 
of cmtTse find their way up between them, by which means the crop is injured, and the soil rendered 
foul. It is alleged, that if a single gram of good size and sound could be dropped in each hole and no more, 
there might be an advantage in dibbling, where it could be accomplished at a moderate rate; hut where 
two or three grams are put in each hole, and often six or eight, the source of profit is diminisherl or 
destroyed by twofold means; first, by using too much seed ; and secondly, because three or four grains 
springing out of one hole will not make such a strong plant or stool as one sound grain. In answer to these 
reutarki, we are informed, that an inquisitive fanner himself dibblerl u great many holes, and dropp^ 
carcftjlly one, two, three, &c. to ten wains of wheat in each hole. Ho carefully gathered the wheat, and 
put the produce of all the one grain holes, and of the two grain holeix and of the three, and so on to the 
ton, apart: on cleaning the ton portions, those holes which had tliree, four, and five grains were decidedly 
the heaviest produce; and he reasonably concluded that three, four, and five grains were theprnperest 
number to dfop into each bole. To attempt dibbling either wheat or beans by hand on a large scale we 
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coniider' 9 uite unsuitable to tho present improved state of agriculture; but it may sometimes happen, 
that on rich*loam]r land, especially in a showery season, there may be no other way of getting in the 
seed. 

5035. The aJier-‘CtJitHre of wheat, or culture of the growing crop, depends on Uie 
manner in which it lias been sown. * 

S0S6. When wheat'ii mt/m hroad.cast, the subsequent culture must generally be confined to hamowing,* 
coiling, hand-weeding, or hand-hoeiiig with a pronged hoe.< As grass seeds are ftequently sown in spring 
on winter-sown wheat^ the harrows and roller are employcditu arisen the soil, abd cover the seeds, 
these operations, to a certain extent, and at tlic proper season, are found beneficial to the wheat crop 
itself, and are sometimes pertbrmed even when grass seeds are not to he sown. One or two courses of 
harrowing penetrate the crust winch is formed on tenacidus sods, and operate like hand-hoeing in raising 
a fresh mould to the steins of the young plants. Uulliiig in slicing ought never tobeouiitted on dry porous 
soils, which are ttefiuently letl in so loose a sta'e by the winter llrosts, tlut the roots quit tlie soil and 
perish ; and, if the land is rough and cloddy, the roller has a still more bciictieial etiect than the harrows 
in pulverising tlic inert masses, and extending the pasture of tile planta Hand, weeding, so far as to cut 
down thistles and other long weeds, is never neglected by earcful tanners; but tlie previous culture ought 
to liiave as little as possible of this work to be done when the cio)i is growing. {Sii/ip.) 

SOliJ. tt'heu wheat tbia been dntled, rtbhed, or dthUed, the intervals m.iy bo hoed or stirred either by 
Iiand-hoes, conunoii or pronged, or by horsc.hoes or drill liarrows In general, the drill usi'd at sawing 
will, by the eliangcs it admits of iii its double eliaracter of drill and horse-lioe, be the best to use for huemg 
or stirring, or it a single dull should have been usnl, the expanding borsc-boe, or Wilkie’s brake 
harrow, ni,iy be sui-ces.sl'idly ailoptral. The operation of hoeing or stirring should geiierully be performed 
in March, and need not be repi ated. When gr iss-seeils arc to be sown among the wheat, the juicing is 
all excellent mode of ruvering them. Weeding the rows should not be neglected, nor delayed later tjian 
the beguiniiig ol June. 

SOSS trhere tr/ieatii i ise too t/iiii in some place.s, and too thick in others, whether in rows or broad,CBst, 
the pnictiee of traiis))laiitiiig from the latter to the former has been rcemiimeiided This is saiu to bo 
practised occasioually in Ussex .iiid Norlolk, and the time is the end of March. 'I'o be attended with 
success the sud must be iii a good slate, and the blanks to which the plants arc to be transplanted must 
be stirred up with a trowel or smiill two iirongcd lork. Under sucli ciremnstanccs we have no doubt of 
the plan being attended with success; but wc arc certain that without stirring the soil, the operation will 
nut pay for the expense. Hlanks .ire sometimes tillcil up by sowing summer wheat, dibbiing brans, &c. 
but these are obnoiisly l>.i<l iiichIos; .abetter is either (u stir the soil well, by the hand pronghoe, and 
encourage the tillering ot the ]>lants, or to stir the soil and tlum tr.ansptant. 

fidaU. Tofi-dressing wheat a ops has been recoinineiuled in cases where the land is not in a sufiicient 
sl.ite of lertihty or jireisiration to bring tlie crops to perfertioii .Substoiiccs of both the solid and fluid 
kinds have been made use ol for this puriKise; the first consist chiefly of the dung of ililfiireiit sorts 
of buds, after being brought into a powdery state, bone-dust, soot, peat ashes, and various saline inalterw. 
'J'hc latter arc principally the drainings of dunghills and similar liquid materials The former should im 
thinly sown over the crop with as much evenness as possible, as early in the spring as horses can be ad¬ 
mitted upon the land witboiit injury , and it it can be done wlien the weather is inclined to be moist, it i* 
the better, a roller may then be p-issed over the crop with advaiit.age Where the latter substances are 
made use ot, care should always be token that the plants be nut injured by having too large a quantity 
appjietl to them. In this practice the expense should be a primary consideration, and small trials first 
m.ide where dungs have not been used. The proper season loi pcrlormiiig the the beginning 

of February. 

If'hen wheat appears too forward and lumriant, it i.s sometimes cat down in, April with sheep hr 
even with liurscs, but this requires great judgment to be cHected witlioiit injuring the crop. 

5041. In harvesting wheat, the best fanners botli of Britain and the continent agree, 
that it ought to he cut lielbre it becomes dead ripe. When tJiis is the case, the loss is 
consideraljlc, both in the held and stack-yard; and the grain, according ^ Professor 
Thaer, produces a less white flour. 

5042. In aseet tainiiig the pioper state, Urown observes, it is necessary to discriminate betwixt the 
ripeness of the straw, and the ripeness of the grain; fur, in some seasons, the straw dries upwards; 
under wincli circumstance, a field, to the eye, may appear to be completely fit for the sickle, when, in 
rc.ility, the gram is imperfectly consolidated, and perhaps not much removed from a milky state. 
Though it IS obvious that, under such Circumstances, no turtlicr benefit can be conveyed from the root, 
and that nourishment is withlield the moment that the roots die, yet it does not follow, that grain so 
cireumstanced should be immediately cut: because, after that o|)cratioii is performed, it is in a great 
measure necessarily deiirivcd of every benefit from the sini and air, both of winch I'ave greater influence 
in bringing it to maturity, so long as it remains on foot, lliaii when cut down, whether laid on the ground 
or bound up in sheaves. The slate of the weather ,at the time also deserves notice; lor, in moist, or even 
variable weather, every kind of grain, when cut prematurely, is more exposed to damage than when com. 
plctciy ripened. All tficsc things will be studied by the skilful liusbandman, who wUl also take into con- 
sideration the dangers which may lollow, were he to jK-nnit Ins wheat crop to remain uncut till completely 
ripened. Tjie d<ingcr from wind will nut be lost sight of, esticcially it the season of the equinox ap. 
proaches ; even the quantity dropped in the field, and in the stack-yard, when whe^t is over-ripe, it an 
object of consideration. Taking all these things into vieav, it seems prudent to hif)m wheat rut before 
it is fUliy rii>c, as less damage will be sustained from acting in this way than by adopting a contrary 
practice. 

5043. The mode of reacting wheat is almost universally by the sickle. When cut, it is 
usually tied up in sheaves, which it is better to make so small as to be dune by bands tlie 
length of the straw, than so thick as to require two lengths to be joined for bands. The 
sheaves are set up in shocks or stooks, each containing in all twelve, or, if the straw be long, 
fourteen sheaves. In the lattct case, two rows of six slieavcs arc made to stand in such a 
manner as to be in contact at the top, though in order to admit the circulation of air they 
are placed at some distance below; along tins line, two sheaves more arc placed as a 
'covering^ the corn end of both being towards the extremities of the line. In a few days 
of good weather tijc crop is ready for the bam or stack-yard. In tlie stack-yard it is 
built cither in oiilong or circular stacks, sometimes on frames supported sritli pillars to 
prevento^the aceoss of vermin, and to secure the bottom from damjpness; and as soon 
afterwards as possible tto stacks are neatly thatched. When the hai%e8t weatlier is so 
wet as tQ render it tUmoOlt to prevent the stacks from beating, it liB|.been practicf 
to make ftmuejs through them, a large one in a central and pcrpendicular^if^ction> 
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and small lateral ones to communicate witln it. In the best cultivated counties the use 
of large bams for holding the crop is disapproved of, not only on account of the ex¬ 
pense, but because corn keeps better, or is less exposed to damage of any kind, in a well- 
built stack. ^ 

5044. The threshing of wheat, before machines for that purpose were introduced, was 
an arduous and difficult task. The ex\)ense was very considcrablej whilst the severity of 
the labour almost exceeded tlie poweV of the strongest man, especially in unfavourable 
seasons, when the grain adhered pertinaciously to the car, and could not, without diffi¬ 
culty, be completely loosened and removed. In such seasons, expense was Uie smallest 
consideration which influenced the husbandman ; it was the quantity of grain unavoid- 
al)ly lost which occupied his attention; and, as it appeared difficult to find out a remedy, 
most people considered it as an evil which could scarcely be avoided. In short, the loss 
was great in almost every case, but greater with wheat than any other grain. Every 
thing of this nature, however, may be prevented, now that threshing machines are 
introduced, provided the feeder is careful, and proportions Uie quantity on the board to 
the strength of the iinpcllliig jjower. Wheat, in fact, is now the cleanest threshed grain ; 
because the length of the straw allows it to be propeily beat out o.’fore it passes the 
machine, which sometimes is not the case with short oats and barley. If horses are used 
as the impelling power, thin feeding is necessary, otherwise the animals may be injured; 
but where wind or w'atcr is employed, the business of threshing is executed speedily, 
completely, and economically. {Drown.) 

5045. In performing the operation, one man Toods the f;r.iin in the straw into the machine, and is assisted 
by two hall-grown lads, or young women, one of wlioin pitches or (.irries theshraves hoin the bay close to 
the threshing-stage, while the other opens the bands of evei y slieaf, and lays the sheave.-i surcessively on 
a small table close by the feeder, who spreads them evenly on the feeding st.ige, that they may be drawn 
in suecessively by the fluted rollers, to undergo the opeiatiuii of threshing. In the opimsite end of the 
barn or straw.h(ius(\ into which the rakes or sh-ikcrs deliver the clean-threshed straw, one man forks up 
the straw from the floor (o the straw-mow, and two lads, or young women, liiiiUl it and tread it down In 
a Ihreshing.mneliine, worked liy water or wind, this is the whole expense of hand labour in the threshing 
p.trt of the Oficration, and, as a possorful machine can easily thresh from two to three hundred bushels of 
grain in a woikiiig d.sy of nine hours, the expense is exceedingly small indeed. Assuming two hundred 
and fifty bushels as an average ot the work of these jieople for one day, and their wages to be nine shillings, 
the expense does nut amount to one Iiall)ieiiny for e.ich bushel of gram. Kven reducing the quuntity of 
grain threshed to one hundred and fitty bushels, the easy work ol a good machine ot inferior size and 
power, the expense does not exceed three farthings the husliel Hut the whole of this must not be 
charged against the threshing only, the grain being halt-dressed at the same tune, by passing through one 
Winnowing-marhme, which is always attached to a complete threshing.mill, and where a second can be 
conveniently comieeted with it, as is commonly the case it the mill is of considerable power, the corn 
comes down nearly ready for nnirket: so that the threshing, dressing, and building of the straw, with the 
use of a powerful water-mill, will scarcely cost more than dressing alone wlicii the flail is empluyed; alter 
every reasonable alluwancG for the interest of money, and the tear and wear of the machine 

.'illiC. H'hen grain is thm/ied luitb a maehnie woiheil htf /wrie-i, the cxiieiise is necessarily and consider- 
ahlv enhaneed. One eapablc ot etrccting the larger quantity ot work, alieady e.ileulatecl on, will requiic 
eight good horses, and a nun to drive them, who may perh.ips require the aid of a bur. 'I'he value of 
the work of e^ht horses for a day eaniiot be less than forty shillings, and the wages of tlie dnver may be 
calletl two shillings and sixpence. Hence the total expense ot threshing two liiindreil and fifty bushels 
Will amount to ‘M S.s. (kl , or about two-|K>nee pur husliel, when the wages of the attendants arc added ; 
still leaving a considerable difference in favour of threshing by tlie iiiiiehine, in preterenec to the flail. 
Were it even ascertained that the expense of threshing by horses and by the fiail is nearly the same, 
horse mills are to be recommended on other accounts, such as better threshing, expedition, little risk of 
pilfering, &c. 

5047. The produce of wheat must of course v.ary, accoriling to the soil, climate, cul¬ 
ture, and kind grown. Professor Timer says, that in general it gives double the weight 
of straw that it does of grain ; on elevated grounds something less ; and on low grounds 
something more. The yield of grain in some seasons has been under twenty, while in 
others it is upwards of thirty bushels the acre, the soil and culture being in every respect 
the same. The average produce of Britain has been estimated at three, three and a half, 
and four quarters; and one of the largest crops ever heard of, at ten quarters, and the 
least at one quarter and a half. The proportion which the corn bears to the straw, in 
Middlesex, is eleven and a half bushels to a load of tliirty-six trusses of thirty-six pounds 
each, or eleven and a half cwt. ; no groat deviation from Professor Tbaer’s general esti¬ 
mate, a bushel of wheat weighing about 60 or 61 pounds. 

5048. To judge of a sample tf wheat, examine by the eye if the grain Is perfectly fed 
or full, plump and bright, and if there is any .adulteration proceeding from sprouted 
grains, smu.;, or the seeds of weeds; and by the smell, if Vlicre is any improper impreg¬ 
nation, and if it has been too much heated in tlie mow or upon the kiln; and finally, by 
the feel, to decide if the grain is sufficiently dry, as when much loaded with moisture it, 
is improper for the uses of the miller and baker. In cases where a -sample handles’ 
coarse, rough, and does not slip readily in the hand, it may be concluded not to be in a 
conditiou either for grinding or laying up for keeping. When melilot and wild chamo¬ 
mile abound among the wheat crop, are reaped w'ith it, and undergo fermentation in the 
rick, the grain will have the flavour of these strong smelling plants. To detect this in 
the sample, hold tlie grain close in tlie hand, moisten it with the breath, and tlien smell 
or taste it. Tliis is the practice at Ampthill and other markets in Bedfordshire. 
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5049. The yield of wheat injlmir is, on an average, tliirteen pounds of flour to fourteen 

pounds of grain. In the chemical analysis of wheat. Sir Humphrey Davy found that 
one hundred parts of good full>gi-Eyned wheat, sown in autumn, yield of starch seventy- 
seven, and of gluten nineteen; one hundred parts of wheat, sown in spring, seventy of 
starch, and twenty-four of gluten. American wheats he found to contain more gluten 
than the British ; and, in general, the wheat of w^rm < liinatcs to abound more in gluten 
and in insoluble parts, and to be of greater spedne gravity, harder, and more dillicult to 
grind. ^ 

5050. The uses of wheat in the baking, culinary, and confectionary arts are well known. 
It is also used for making starch, by steeping the grain and then beating it in hempen 
bags. The mucilage is thus mixed will> the water, produces tlie acetous fermentation, 
and the weak acid thus formed renders the mucilage white. After settling, the precipi¬ 
tate is repeatedly washed, and then moulded into srjuare cakes and kiln-dried. In 
drying, the cakes separate into flakes, as in the starch of the shops. Starch is soluble 
ill hot water, but not in cold; and hence, when ground down, it makes an excellent 
hair powder. Its constituents are: carbon, 43*55 ; oxygen, 49*68; and hydrogen, 
6*77 = 100. 

5051. 2 Vic uses of wheat itravt are various and well known. As fodder it is, according 
to Professor Thaer, the most nourishing of any; and it makes the best thatch; it is 
generally preferred for litter, though rye and barley straw are softer ; it is used for 
making bee-hives, horse collars, mattresses, huts, boxes, baskets, and all kinds of what 
is called Dunstable work; for the cider press ; and, among other things, for burning, to 
procure potash from the ashes. The straw of wheat from dry chalky lands is manufac¬ 
tured into hats fur both men and women. For this purpose, the middle part of the tube, 
above the last joint, is taken ; and, being cut into a length of eight or ten inches, is sjilit 
in two. These splits are then plaited, by females and children, into various kinds of 
plait or ribands, from half an inch to an inch broad: these, when sewed together according 
to fancy or fashion, form ditfercnt descriptions of ladies’ Iwrincts, and tlic commoner plait 
and coarser straw of men’s hats. The hats are whitened by being placed in the vapour 
of sulpJiur. Leghorn liats are made from the straw of a bearded variety of wlieat, wliich 
some have confounded with rye. It is cultivated on the poorest sandy soils in the 
nciglibourliood of the Arno, between Leghorn and Florence, expressly for this manu¬ 
facture. It is of humble growth, and not above eighteen inches high; is pulled up 
when green, and lileached wJiite by spreading and watering on the gravelly banks of tbe 
Arno. The straws are not split; but in other respects the manufacture into ribands is 
tile same as at Dunstable in England and in the Orkney Islands. 

.'XXSS 77ie leghorn manufuefure of wheat straw into Uie woll.known hats hai lately been enquired into, 
and detailed in several publications. The variety iit wheat cultivated in 'I'usraiiy torihis ]iuri>ose is 
known as the grano marxuo/o, or mnjxolatio, a variety of summer wlieiit with long liearneU cars. It is 
cultivated on the sandy hills on both sides of the valley of the Arno 'I'he seed is sown in March, very- 
thick, and pulled when the ear is fully shot, but betoie the grain is formed It is then 18 inches high, if 
the crop is good ; it is bleached as we do flax, and alterwnrds tied up in bundles in the same manner, and 
carried home, to have the part between the car and the first fruit in the stalk selected, that being the 
only iMit used. (Oard. Mag. vqj, v. p 70 ) 

To obtain the whiteness so much pi tzrd, the straw is smoked witli sulphur previously to being 
worked, the plait is also smoked ; and, lastly, tlie hat About Sienna the process is simply a little sul. 
phur set on fire in the bottom of a large cliest, hunehes of the straw being iilaecd on long hazel rods 
across, and the lid shut down. Elscwhoretlic arlirles arc described as being plated in a 8m.Ui close room, 
ill which a chafing dish of sulphur is placed, and set fire to. Sometimes the operation requires to be done 
twice tefore it succeeds. 

5ft54. The straw for use ts classed or stapled Me our wool. Cliildren or inferior hands work tlie coarse 
thick straw, while good hands work the hne only. Whether fine or coarse, it is oniy the part on which 
the spike grows that is made use of; and it is always tlic same plait, consisting of tliirteen straws, which 
is worked. In the fine plait there is a very great waste of straw, as they reject all that is in the least 
too thick, and they cut olTa considerable part of llie straw when it comes near tlie fiower-spiko. Dne 
iilait is not accounted good unless very much drawn together; for which end it is worked very wet. The 
Ininches of straw are always put into a small jar, filleii with cold water, which stands beside the worker. 
After being srookeil and piosscd, tlie plait is made up into bats by women, who do nothing else; It is not 
put togctlicr by edges, nor overlapped. On the operation of pres.siiig, a great deal de|ieiids: there are 
only two good machines for that purpose in the country. Such is the practice for procuring the hat 
straw ; what they sow for seed is in other ground * not one fourth of the seed is used, and the gr^n is 
allowed to come to maturity in the usual way. It Is said to be a capital wheat for vermicelli, macaroni, 
&c , and also for making into brcaiL (Gard. Mag. vol. v. p. 71.) 

5055. The introduction of the grano tnarxuelo into Britain has been tried, but not attended with success, 
Messrs. J. and A. Muir, after varidlis trials, fouml the straw of rye preferable. 

eording to their quafity, ief thirt^n of them be taken and ti^^flrmly togefiier by the’seed ends; attach 
them to any thing, such as the back of a chair, to keep them steady ; then take hold of the loose end of 
thcbundle, putting six straws into the one hand, and seven into the other. Take the outermost, and with 
it cross over two; then carry it behind the next two; and lastly, before the remaining two: after which 
lay the straw into the other parcel of six. The first parcel of six tieing now made seven, take the outer, 
most straw of it, and'harry it across the bundle, by two, as in Uie former case, laying at last this seventh 
straw Into the outer parcel as before. It will be understood by this, that the outermost straw of each 
parcel is always made the acting straw, and that, in the progress of the operation, each of the straws of 
noth parcels is thus employed in its turn. 

50 > 7 . As the work goes on, it will be necessary now and then to join in new straws. _ Seeing any ono 
needing to be renewed, watch until it becomes the acting straw; and, when it is to be laid into the oth«y 
parcel, after performing its round, lay it up over the piece of puut, instead of putting, it into the 
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parcel as fiirmertjr, and in place of it lay in a new straw, which is then to be used exactly as if it 
were the old one. 

5058. chance, in working, anj/ nf the slraivs should break, a thing which can scarcely hapmn with 
Winle-straes to any but the outermost straw, and to it only through want of attention, it may be reme¬ 
died without any mure trouble than putting in a new one in it4 place; and though the outside of the plait 
with the old and new straw should exhibit tlie appearance of a broken loop, yet, in the knitting up of 
the work, it can casdy lie so i]ianag<?d that the detect shall be entirely coiicealed. 

50.59. The knitting need not lie begun till as Inuch of ttie plait is made as may be supposed sufficient to 
form a hat, as an entire hat of any desired shtpc may be iiiauc up of a single piece of plait. About 70 or 
80 yards will be suflicieiit to make a lady’s bat 

.‘KkiO. Outude and inside qf the hot. In jnimnc in new straws during the plaiting, the ends of the new 
and old having lieen kept on ihe niipcr side of tne piait, this will therefore bo made the inside of the hat 
After twisting ami turning the plait a little, to make it form the round piece for the toji, theplait will be 
found to ho witli tliu one side to the other, like the teeth of two saws turned to each other, and then so 
to tiiHte these two opposite sides tliat they may present the appearance of one piece, begin to sew by 
putting the needle in through the sort of stitch or loii|i on tlie outside of the plait, inserting the needle 
from Ix'low. Take the stitch of the o|i|>nsitc jiieec in exactly the «aiiie way, and, alter four or live stltebes 
of each side arc taken on the thread, ilraw it up tightiv, so that the stitches ol both may be brought firmly 
the one beside the other. In this manner, in the course of the operation, it will soon be seen that the 
place where Ihe spam is can searcidy be disiovered from the rest o. .be plait. 

5<W1 To si’iv the crown of the hat so th.it it may be ipiitc plain, every stitch of the one side must not be 
taken with cveiy one of the other, but every sis'oiid or third only of one ol the sides, till the work get 
on a little. 

5U(i^ The hloci mg of a hat may be done with any round piece of smooth stick th .*■ will till it. After 
the hat is well steeped, and put on the block, it may be made ijuite smootli by beating it gently with a 
hammer, (tiuai. Jour Ag. vol i p -'ttl-) 

50615. The diseases of wheat tire the rtist, smut, or bltick mildew, the latter including 
■what is vulgarly calleti blight. Tliese have been already treated of in our view of the 
vegetable economy, and wo sliall merely oiler a few jiraetieal observations on the smut 
and mildew. 


5054 The proximate cause of smnf, in whatever manner tlie smut may he transmitted from the seed 
pickle in the ground to tbc ear, it seems ceitain, is in general the inteetioii of the seed by the dust of the 
amut-b.ill, wliieli ft de Jussieu fiist conjectured to be Lyin[>ridoii globbsinn, and which M. Hrevost asccr- 
tinned to be a roicroseo]>ic vegetable of some sort, and tliat (bough tbc most earefiil washing, ewen 
■with tlie npp1ic.itinn of eaustii-s, may not m every c.ise insure ag.iinst smut, yet if tlie seed be prepiu-ed in 
tbc way alieady mentioned, tlie disease will never prevail to siitb adegree as to alll'Ctmaterially the value 
of the crop ’J’his is .-ill tli.it eultivutors iieeil to know, and all, perhaps, in the present state of science, 
that can lie known, nf the cause and piereiition of smut. Seo an article at length on this subject in tlic 
British Former's Magazine, vol, in p. IVli 

60fs5 Mildew is a iiiueli more destructive distemper than smut; and, as it is probably occaaioned by a 
peculiar state of the almosphere during the periods of flowering and ripening, .t is likely to baffle all 
attempts at prevention Tlie prcv.ileiiee o( heavy fogs or mist, diizzling rams, and sudden changes In 
the temperature, have been assigned .as the causes of mildew; and as it has been found that open airy 
eximsures are much less allected than low sheltered lands, in years when mildew prevails most generally, 
the disorder may perhaps be somewhat diininislied by drilling, winch admits a freer circulation of air. 
Spring or summer wheat is loss h.ibic to mildew than the winter species, though it does not always escape. 
Minute parasitical /'migi, I'ureiniir fjitiiniiiis {line of Plants), are commonly detected on the straw of 
mildewed wheat, and tbeic caiimit be the least doubt that the barberry bush, and probably several other 
shrubs on which these M'ingi abouiul, have a powcrtiil influence in roinmuniratiiig the disease to a certain 
distance. bS'ir Joseph Jinnhes an Mddi tu, and Conu to the B, oj .igr. vol, vii.) 

.5(K)(i. The wheat Jig has, of laU' years, been one of the greatest enemies to the wlie.at crop in Scotland. 
In Morth America this insect, nr one of the same faniilv, has bc<en known formally years, more espe¬ 
cially in New Kiigldul; and its alarmiiig ravages are depicted from timeto time iii the news|>apcrs, Under 
the name of the ilessian fly. In tlie modern nomenclature, the Uev. VV Kirby informs us that the wheat 
fly, formerly the 7'ipula tritici Lm , is now the Cecidoinyia tr'itici {Jig. ol, and the Hessian fly Ihe 

C. destri'irtor (5}. Tlie wheat fly generally makes its 
ammarance about the end ot June; and, according to 
the observations of Mr. Sherefl', they exist tbrougliout 
a period of thirty-nine days Tlie hue of the fly is 
orange, the wings transparent, and changing colour 
according to the light in which they are viewcil. It 
lays Its eggs within tbc glumes of the florets, in clusters 
varying m number from two to ten, or even fifteen; and 
thelarviEleeil upon the grain. “They are produced from 
the eggs in the course of eight or ten days; they are at 
first perfectly transparent, and assumea yellow emour in 
a few nays afterwards. They travel not frmn one floret 
to another, and torty-seven have been numbered in one. 
Occasionally there are found in the same floret larvK 
lid a gram, which is generally shrivelled, as if de¬ 
prived of nourishment; and although the pollen may 
turnish the karric with food In the lirst instance, they 
soon crowd around the lower part of the germen, and 
there, in all probability, subsist on the matter destined 
to form the grain.” {Mag. Nat. Jlist, vol ii. p. 450.) I'he 
larvic are preyed on by the Ceraphron destrdetor, 
an ichneumon flyji'which deposits its eggs in the body 
of the larva of the wheat fly; and this is the only check hitherto discovered for preventing the total 
destruction of the wheat crops attacked by the Cecidomyia. Mr. Shirreff, speaking of this ichneumon, 
says, “ I could not determine if it ortually deposits its eggs in the maggot’s body} but there can be no 
doubt, however, of the ichneumon piercing the maggots with a sting; and, ftom stinging the same mamot 
rryieatedly, it is probable the fly delights to destroy the maggots, as well as to derasit eggs In their bodiea 
The earwig, also^ devours the maggots as food. {Brit. Farm. Ma^. vol. Iii. p. 493.) Mr. Oorrie estimates 



..1 fbrmldablc legions. That the flics will this season be in as great plenty as ever, Is now quite certain; that 
they will lay their eggs on no ottier plant than those of the wheat genus, is also true: the only chance of 
escape is in the time the pupa appear the fly state. Should this sunny weather bring them forward 
' vithm a fortnight or three weeks ttom this date, the greater part will have perished before tbe wheat is 
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in the ear; or ftbould the earinjt take place before the flics appear, then only the late or spriRff-sown 
wheats will suffbr: but these appear slender dunces. V»q know the history and habits of the insect 
too well to believe that either mist, or ram, or dew, or drought, will either forward or retard their opera* 
tions, if the mail] body appear about the time the wlieat comes in the car. In addition to that vile gnat. 
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obj^vation extends, this pest has not yet reached us in iiolic('<«i>le numbers** {Country Ttme$, May X7. 

5067. T/ie culture of s%immcr w/ieat difTers fijOTi that of winter or spring-sown winter 
wheat, in its requiring a more minutely pulverised and rather richer soil. It need not 
be sown sooner than April, and it advances so rapidly to maturity that it hardly affords 
time for hoeing (if sown in row's), or liarrowing and rolling. When grass or clover seeds 
are sown on the same ground, tlicy are sown immediately after the wheat, and harrowed 
in with a light harrowf or rolled in. In tliis respect, and indeed in all others, the prepa¬ 
ration of the soil and sow'ing of this grain are the same as for barley. 

5068. The produce of sumnwr wheat, both in grain and straw, is considerably less than 
that of winter wheat: tlic straw is only fit for litter or inferior fodder; the flour produced 
by the grain is rather coarser and darker than that of common wheat. Of course tliis 
sort of wheat cannot, as already observed, be recommended for general culture. 

Sect. II. Upe. — Secu/c ccml/c L. ; IViundria Dlf;4nia h., and Granunctr J. Seigle, 
Fr.; Itogon, Ger. ; Segalc, Ital. ; and Centeno, Span, {fg- 725.) 

5069. Itye, according to some, is a native of Ctrte; but it is very doubtful whether 

7‘’5 //'i' country can be now ascertained to be its native soil. It has 

A 1 ■" been cultivated from time immemorial, and is considered as coming 

w 1 nearer in its properties to wlic.at than any oilier grain. It is more 

common tlian wlieat on most parts of the continent, being a more 
! certain crop, and one which requires less culture and manure. It is 

V \1 ■/ the bread corn of Germany and llussiii. In Britain it is now very 

\ I// little grown, being no longer a bread corn, and therefore of less 

I , value to the farmer than liaiiey, oats, or peas. Many consider it the 

II H I V impoverishing of all corn crops. 

ll M\ j J/j .5070. The varieties of rye are not above two, known as winter and 

till /// ■ but theie is so little ditference betw'ccn them that spring 

^ W® W rye sown along with winter rye can hardly be distinguislicd from it. 

\ Ij 5071. 'The soil for rye may be inferior to that chosen for wheat: 

\\ I ijl it will grow in dry sandy soils, and produce a tolerable crop; and, on 

V'; 11 I I r the whole, it may be considered as preferring sands to,;lays. The 

preparation of the soil should be (he saitK? as ibr wheat. According 
; to Professor Thaer, rye abstracts .lO parts in 100 of tlie nutriment 

I contained in the soil on w'liicli it is grown. 

5072. The climate for rye may be colder than for wheat; but it is rather more injured 
by rains during winter, and cqu.dly injured by moist weather during the flowering 
season. 

5073. Rye is sown cither in autumn or spring, and either bro.-id-cast or in drills ; two 
bushels and a half is the usual allowance w hen it is sown broad-cast. As it vegetates 
more slowly than wbc.at, it should be sown when the soil is dry; a wet soil being apt to 
rot the grain before it has completely germinated. No pickling or other preparation is 
given. 

5074. The after culture, hanvsling, and threshing arc the same as for wheat; and the 
produce in grain is, under similar circumstances, e(jual in bulk; but in straw it is greater 
in rye than in any other grsdn. Sir II. Davy found, in 1000 jiarts of rye, 61 parts of 
starch and five parts of gluten. Professor Tliacr says rye is the most nourishing grain 
next to wheat. It contains an aromatic substance, which appears to adhere more par¬ 
ticularly to the husk, since the agreeable taste and smell peculiar to rye bread are^ not 
found in that which is made from rye flour that has p.assed tlirough a very fine bolting- 
clotli; while the fragrance may be restored by a decoction of rye bran in the warm water 
used to moke the dough. Tliis sulistance, Thaer says, seems to facilitate digestion, and 
has an action particularly refreshirg and fortifying on the animal frame. 

5075. The use of rye is chiefly for bread, especially for gingerbread. It is also used 
in the distillwies; and the straw is used for the same purposes as that of wheat, except 
that it is useless as fodder. Some prefer it for thatching and litter, and also for collar- 
making ; it is also employed in Dunstable work. Tanners are said to use it in some 
districts. 

5076. Rye is sometimes sown as a green crop, with a view of affording some keep for 
sho^p early in the springs and also for being {doughed iu as manure j but that husbandry 
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must bo bad or unfortunate which requires recourse to either mode. In some districts 
it is customary to sow the head lands of wheat fields with rye, which is s^d to keep 
poultry from penetrating to the wlieat. 

5077. The manufacture <f rye th-ava into plait for hats ia a new application, for which the public are 
indebted to Mesara. J. and A. flluir of Orrenock, manufacturera of atraw hata in imitation of thone of 
LeKhorn. Mesuts Muir had previously tried rye grass, crested dog’s-tail grass, sweet-scented vernal grass, 
and the straw of wheat, raised both from Bri^nsh and foreign .seed, without success. At last the idea of 
employing rye straw was suggested to them; and they now send annually to their establishment in the 
Orkney Islands (founded liy an Knglish gentleman almut 1820) “ from 40 to 4.5 bolls, which are sown on 
about twelve English acres of sandy soil, manured with sea-weed. Several acres of heath for bleaching 
the straw, and water for steeping it, are rci^uircd in the neighbourhood of the rye fields. The rye is cut 
when the sceii is beginning to form; and it is necessary to attend to the precise time, for ten days too early 
or too late produce a considerable dlfl'crcnre in the look of the straw. When the rye is cut, women are 
employed to tie it at the lower extremity in handfuls ; it is then put into boxes, and covered with boiling 
water, in which it remains for half an hour. Atler this it is spread out upon the heath in a fan form, and 
turned twice daily, until the bleaching, which takes about ten days, is cumpletcd. If exposed to much 
rain while blearlinig, the straw is injured in colour, and rnidcrccl very liable to take mildew. It is of great 
impnrt.ince to have the crop well housed ” —“ TIio seed of the've is sown in April, in mossy ground, 
ret ciitly rendered arable; and if the season is at all favouralilc, it comts into flower in July, when it is cut 
down. I'he whole stem is then imincrswi in boiling water, in a trough made for tho purptffie, and re. 
main.s in this state for two hours. When taken out, it is spread iiixin a grass deid, and exposed to the 
sun, till it IS properly bleached, which requires from two to four days, aeeordiiig to the weather When 
bleached, the stalk is divided into separate parts at each joint, and put up into bundles by the lengths. 
In this manner, the bumlles lie in a proper plaro till wanted by the plaiters. This last process is done 
chiefly by old people, wbo are unable for the finer work, or by those pujiils who h.ivo only lately joineil 
the manufactory. (Trans. Utghl. Hoc. \ol vii. pp, 2811. and 281)) The mode of plaiting has been already 
described. SOfiU.) 

5078. JJyd is les-t subject to disease than most other grain y and is even sown among wheat 
and round wlicat fields from an idea tliat it will keep oiF blight and mildew as well as 
poultry. 

5079. The spur or ergot of rye is by some Cfuisidered as a fiingii.s, a .species of Selerfitiiim, somewhat 
analogous to that which produces the smut. It is not pceiilnir to rye, but it is very seldom found on any 
other gramineous plant. “It is a produrtion of the seeds, is long, horny, and e.artilagiliousj and is 
sometimes straight, at others curved; sometimes it is toumi more than two inches in length. 'I'he re¬ 
semblance of this substance to rocks’ spurs has given it the name by which it is distinguished. Uii 
breaking a spiirreil seed, you find within it a substance of a dull white colour adhering to the violet skin 
that surrounds it. Kye thus attacked eaiinot germinate. M Tessier remarked that tho most lainy years 
were the mast productive of this ilisea.se; that the soils on which most spurred rye grew were most moist; 
that high grounds were nearly free from them, unless svhen the furrows prevented the water from running 
freely off, while the lower jiarts of the same field produced more than the upper parts.” (Brtt Farm. 
Mag. vol ill. p .802 ) In Franre a disease, called the chrome or dry gangrene, has been [irnduccd by eating 
ergot. This disease is also known in Switzerland, where it was oliscrved that most animals rcfu.sed to eat 
diseased rye, or rye fiffi.eted with the eockspur, as it is called. The itoyal Society of Mcdirinc at Paris 
employed M Tessier, a distinguished agricultural writer and man of science, to go into the countries 
where the ilry gangrene prevailed, and collect a sufticient quantity ot the ergot or eoekspur rye for expe. 
riments. The result cuiitiTmi.d the opinion of those who attributed the diseiise to the cause as.signed, 
“ France afllmlcd, also, a siiiqile cxjilanatimi of the fact that jicnsons might live for a considerable time 
ujKin rye affected with tlie eoekspur, without sufl'ering any sensible injury from its use; since, in all the 
animals upon yvhich it was triod cx))crimentally, a given quantity was required to produce the sjiecific 
effect; and they suggested the only measure, that of sepaiating tlie diseased from the sound rye, which 
could prevent so great a national calamity as that which has been so often produced by its use.” Thu 
spurred rye occa.sioually occurs in this country, but there .are no instances recorded of its proilucing any 
such eftbets as it is said to do iii France; but m the Philosophical Transactions Dr. Wollaston has nar. 
rated several cases iii which dry gangrene was produecsl in one family by partaking of damaged wheat; 
and nearly the same eflects were produced in a family in Wiltshire by the /.idium tcmulentum entering 
largely into the composition of bread (Stephenson and Churchill’s Med. Bot. art Secale ) M. Lagasca 
states that the ergot is covered with n thin poDicIc and hllcd with a grey powder. It is collected in Spain 
by women and children, who wade in tho fields of standing rye for the puqiose, and with their utmost 
vigilance can obtain it but in very small quantities, in conscgiicnec of whieli it sells high as an article of 
the materia mcdica. (Brit. Farm. Mag voL iii p. 158.) Medicinally it is used in uterine diseases. 

Sect. III. .fforfcy. — Ilovrft’i/wi L.; Triandria Digynia Jj., onA Gramineis 3. L’Orge, 
Fr.; Gerste, Ger.; Orxo, Ital.; Jtyg, Dan. and Swed.; and Cehadti, Span. 

5080. Barley, thoiigli less calculated for a bread corn tlian rye, may be considered as 
next in value to wheat in Rritain. Of what country it is a native is unknown. Some 
assign it to Tartary, others to Siberia, am even Scotland has been mentioned. It has 
been cultivated from the earliest antiquity, and was much in use among the Romans, 
both as food for soldiers and borses. In Sweden and Lapland it is more cultivated than 
any other grain, on account of its requiring to be so short a period in tho soil; some¬ 
times notjiq^nger than six weeks, and seldom more than seven or seven and a half. In 
Spain and Sicily they have two crops a year on the same %oil; one is sown in autumn 
and ripens in May, and tlie other is sown in May and reaped in autumn. In Britain 
barley is a tender grain, and easily liurt in any of the stages of its growth, particularly at 
seed time: a heavy shower of rain will then almost ruin a crop on the best prepared 
land; and in all the after processes greater pains and attention are required to insure 
success than in the case of otlier grains. The liarvest process is difficult, and often 
attended with danger; even tlie threshing of it is not easily executed with machines, 
because the corn generally adheres to the grain, and renders separation from the straw a 
troublesome task. 
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5081, Spedet and varietKX. (Jig. 726.) There are six speeies and subspedes at 
tins grain in cultivation besides varieties. These are, — 

1. Ifdnloum Ttilgkre, Sprint: hMlvy ■ 4. Htfrdtnim dfAlirhon, Common or lone>earcdi bartoy {c}« 

S« ccelMc>| MberJun bArioy. A# cIfNtJchon ntnlum* Naknl i^rk'y. 

3« hex^tjclionf Wmter barley (&)• €• ZvocrUon# Sprat or battle^rr (J)« 


The second and fifth sorts are allowed to be subspecies or varieties of the first and fourth, 
and indeed there can be little doubt that the whole io nut constitute more than one species. 



5082. Thet^nn^hitrleii m- cariyharhy (nl, Ot ge carnfe, Surnon de printemps, Fr., is disCinguiglicd by iti 
double row oi beards or awns standing' iToc-t, and lU tliin liusk, wlni'h renders it lavouruble for malting. 
Tins 18 the sort priiu-ipally cultivated in the southern and eastern distriets of both Kngland and Scotland, 
and of which the farmers make two sorts, viz the lonimon, and tile ratli.ri|ic barley ; but these two sorts 
arc in reality the same; for the rlitli-iipe is only an alteration of the common barley, occasioned by lieing 
long cultivated upon warm gravelly soils. The sceil of tins, when sown on cold or strong land, will, the 
first year, ripen near a tortiiight CL-irlicr than Ihc seed taken (rom strong land, and therefore the larmers 
m the vales generally pureliase their seod-barley from the warm or gravelly lands; for, when preserved 
in the vales two or three yi'ars, it becomes full as late in ripening as the common barley of ihcir own 
product. on the other hand, the farmers on warm lands arc also obliged to procuic their seed-barley IVom 
the stioiig lands, otherwise their gram would degenerate in bulk or fulness, which by this change la pre- 
veiilol. 

5085. The Siberian harXey, Orge celeste, Fr., and lltmtncl gerste, tier , is a variety of early barW with 
broader leaves, and rcckoiii^ more productive than the other. It is much grown in the noi th of Eiiirope, 
and was introduced to this country in I7fiS, but is believed to be now lost or merged in the parent sjicciei, 

5084. Winter barley, late batley,or n/uare bailey {b), Oige cat r,'e d'htver, Eicuuigeon, Fr, has the grains 
disposed in four nr in six rows, large and thick skinned. It is chieflv (ultivated lii the noith of Kngland 
and in Scotland, on account ut its Jiardiness; but from the thickness of its rmd it is ill adapted for malting, 
and is going out of use. 

508.5. Jiig^, byg, or barley big, is a variety of winter harley known by always having sii* rows of grams, 
hy the grains being smaller and tile nnd thicker, and by its being earlier than the parent variety. I'ro- 
fesBor Martyn says, he has freoucntly counted forty-two grams on one car of bigg, when common or long- 
cared barley had only twenty-two 

508i>. Common or long.eared bailei/ (c), is known by its very long spike or ear, flatted transversely, 

f reatcr in breadth than thickness, with chaff ending in an awn sixteen times the length of the grain. 

'hi$ sort is cultivated in many parts of Kiigland and .Gotland; though some object to it because the ears 
being long and heavy they think it apt to lodge. 

5087. Naked barley, or wheat har/iy, Oige mu: d deux rangt, Fr, is known by the grain separating easily 
from the chaff, and is by some eonsid'ered as nothing else than s(iclt wheat, which it greatly resembles. It 
does not a(ipear to be cultivated at present in any part of Tiritain. 

5088. Sprat, or battledore barley (<f), Orge ^uentail, Oige-rtx, Fr., is known by its low stature, coarse 
straw, short broad ears, and long* awns The long aw ns and closones.s of the ears protect it better from 
birds than most other sorts, but as the straw is scanty and of little use it is not much cultivated. 

5089. Besides these sorts there are some local varieties, as Thanct liarlcy, I’utncy barley, &c. whirh are 
merely names given to the varieties common m those places. The Thanct is the winter, and the Putney 
the sprat barley. 

5090. New varieties may be procured by selection or crossing, as in the case of wheat. 
(5009.) 

5091. In choosing a sort of harleij for cultivation, .regard must be had to the soil and 
climate. The hardiest may be considered the winter barley, and the earliest, and perhaps 
the best, is the spring barley. The long-cared is also a much esteemed variety. 

5092. In choosing from any particular variety, the bcit gram for sowing is that which is free from 
blackness at the tail, and is of a ptde lively yellow colour, intermixed witli a brigiit whitish cast; and if 
the rind be a little shrivelled, it is m much the better, as it shows that it has sweated in the mow, and is 
a sure indication that its coat is thin. The busk of thick-rinded barley being too stiff to shrink, will tie 
smooth and hollow, even when the flour has shrunk from it within. The necessity of a cliange of seed 
from time to time, by sowing that of the growth of a diffbrent soil, as it has been observed, is m no 
instance more evident than in the culture of this grain, which otherwise becomes coarser and coarser 
every year. But in this, as well in all other grain, the utmost care should be taken tliat the seed is lul) 
bodied. 

5093. The best soil for barley is a light rich loam, finely pulverised. It will lieither 
grow well on a sandy or soft soil, nor on strong clays, such as are suitable for wheat. 

5094. The preparation of the soil is sometimes by a naked fallow, but generally by t 
turnip fallow; sometimes it is taken after peas and beans, but rarely by good fiuinets 
either after witeat or oats, unless under special circumstances. 

3 G 4 


824 


PRACTICE OF AGRICULTURE. 


Part III. 


50^ When town nfter turnips It U goncrally taken with one ftjrrow, which is given as fast as the 
tumipf are conaumcil, the ground thus receiving much benefit from spring frosM. But often two or more 
ftirrows arc necessary for the flehis last consumed j hccauso, when aspring drougtit tots in, the surface, 
ftom being poached by the removal or consinojition of the crop, gets to hardened as to render a greater 
. quantity of ploughing, harrowing, and rolling necessary than i,oiild otherwise be called for. When sown 
after beans and peas, one winter and one spring ploughing are usually bestowed; but, when after wheat 
or oats, tliree ploughings ar» necessary, so that the ground in.iy lie put in proper condition. These 
operations are very ticklish in a wet and backward season, and rarely in that case is the grower paid for the 
expense of his labour. Where land is in such ^situation as to require three pluiighings before it can be seeded 
with barley, it is better to summer fallow it at once, than to run the risks wiiich seldom fall to accompany 
aqoantity of spring labour. If the weather be dry, moisture is lost during the dillbrent processes, and an 
imperfect germiiiatiou no^sanly follows; if itlie wet, ttic bencht of ploughing is lost, and all the evils 
of a wet seed-time are sustained by the future crop. {Ihovn) 

5('!K. To whatever crop barley succeeds, the harrow and roller, when the plough alone is insufficient, 
sliould be employed in reducing the soil to a considerable degree of litieness. In most cases more thiiii 
one earth is given; though, after a winter furrow, the grubber may be used in spring instead of the 
plough. After turnips, eaten on the ground by sheep, the laud, lioing ronsolidatcd hy their treading, 
sometimes reeeives two idnughings ; but, if only one, it should be wellbarrowed and rolled ; and it is often 
finished hy harrow iiig alter the roller, especially if grass-seeds be sown, wliieli arc coverixl hy tins l.i.st 
harrowing. Harley is sometimes sown on tlie llist ploiigliing, anu < os'cred by a second shallow ploughing. 
As it is found of great importance, witli a view to spccilj and equ.il vegitatioii, that the ground should be 
fVesh and moist, barley is generally sown upon what is termed hut-Jur, that i» ."is soon as possible after it 
is turned up by the plough 

5097. Manure can seldom be given with advantage to a crop that occupies the soil so 
short a period as barley, and therefore it generally is sown on land wliich lias been en¬ 
riched for a preceding crop, 

5098. The climate in whicli barley delights is w-irm and dry. Tliere arc instances of 
a crop being sown and ripened witliout having enjoyed a single shower of rain; but 
gentle showers from the time it is sown till it begins to shoot into the car, are favourable; 
while lic.avy rains at any period, and especially iminedi.atcly after sowing, or during the 
blossoming, ripening, and reaping seasons, arcliiglily injurious. 

5099. 27ie best season for sowhifr barley is considered to be from the beginning of 
April to the middle of Jllay ; hut bigg may he sown either in autumn to stand the winter, 
or as late as the first vveek of June. In England, tlie winter or four-rowed barley is 
frequently sown in autiiinn, and stands the most severe winters. With re.spcct to the 
lateness at which bigg and summer barley may be sow ii, much depends on the sort of 
weather which occurs dating the first three weeks after sowing. 

5100 When barlei/ is sown late it is snmctinips 'teeped in common water to promote its germination j but 
it isseliioiii pickled or otherwise prep.srpd Tlie .idv.iiit.iges ot stee]iiiig are, tiroeiiringan equal germination, 
and consequently ripening, and getting the start of weeils. 'I’lie following directions are given for per- 
fuiming the opemtion : — l''irst, take out about oiie-third of the (imtcnts ol the sacks of seed barley or 
hear to allow tor the swelling of the grain ; lay tlie sarks witli the grain to steep in tlean water; let it he 
covered with it for at le.ist twenty-four liours, when the ground is very dry, .iiid no likelihood of rain for 
two or three days, it is better to ho thirly.six liours Sow the grain wet from steeping without any 
ailditinii. The seed will scatter well as iloaii svater has no tenacily ; only tlie sower must put in a foiiith 
or .1 thud more seed iii bulk than is usual of dry grain, as the gram is swelled m tliat proportion. Harrow 
it in as quieklyiris ppssililc after it is sown , and, though not necessary, give it tlie benefit of a fresh furrow 
if convenient. You may expect it up in a foitmght at farthest. {Brown ) 

5101. The guantiti/ of seed is different in diflerent cases, according to the quality of the 
soil and other circumstances. Upon very rich lauds, eight pecks per acre arc sometimes 
sown ; twelve is very common ; and upon poor land, more is sometimes given. 

5102. tVhether the pracltce of gtrtng so smoil it gnnniity q/ seed to the best lands is advantageous or the 
reverse, seams a disputed point among tlie be-.t farmei s. That there is a s.iving of gram there can be nodouht; 
and that the bulk may be as great as If more seed had been sown, tliere ran be as littic question. I.itlle 
argument, however, is necessary to prove that thin sowing of barley must be attended with considerable 
disadvantage ; for if thq early part of the sea.son be dry, I he plants will not only he stinted in their growth, 
but will not send out offsets; and if rniii afterwards fall, an occurrence that must take place some time 
during the summer, often at a later periCKl of it, the plants begin to stool, and send out a number of 
young shoots Tliesc young shoots, unless under very f.ivuur.d)le eireumstances, cannot be expected to 
arrive at maturity; or if thnir ripening be waitcHl for. there w dl be a groat risk of losing the early part of 
the crop, a circumstance that frequently happens. In almost every instance an unequal sample Is pro- 
dueoxl, and the grain is for the most part of an inferior quality. Hy good judges, it is thought preferable 
to sow a quantity of seed sufficient to ensure a full crop, without dcpeiiiling on its sending nut offsets; 
indeed, where that is done, few offsets are produi d, the crop grows and rijicns equally, and the grain is 
uniformly good. {Brown on Rural Aj/hirs ) 

.510.8. The modes of sowing barley are cither broad-cast, or in rows by the drill or 
ribbing. Tlie broad-cast mode is almost universally adopted; unless in lands much 
infest^ with annua! weeds, where drilling and haiid-hoeing, and in particular cases 
luHTSc-boeit.^, may be employed with advantage. v 

5104. The otdy culture which barley requires while in a growing state, is hoeing and 
weeding if in rows, and weeding alone if brood-cast. Sometimes barley is rolled to com¬ 
press a soft soil and exclude the drought, and when very thick it may be first harrowed 
and' then rolled. Grass seeds and clover are sown with the grain before the last 
'harrowing, w'hen the broad-cast mods is ado]ited; and immediately before hoeing, 
when the barley is in rows. The former is much the best mode for insuring a strong 
plant of clover. 

6105. Eating down barley, which from winter or very early sowing is ovcr.luxuriant, is practised in 
some districts, but it la alleged that mowing is much better than feeding it; because the scythe takes off 
' 'v the rank tops, but the shcci* feed iqion all indiAhrently; nor should they even, in any case, be left 




Book VI BARLEY. 825 

upon it too long, because, being particularly fond of the sweet end of the stalk next the root, they bite so 
close as to injure the future growth of the plant 

5106. Barley is ripe when the red ronn, as the farmers tenn it, meaning a reddish 
colour on the ear, is gone off j or wlfen the ears droop, and fall, as it were, double against 
the straw, and the stalks have lost their verdure; hut in the la^-r case it is too ripe. 

5107. In the harvesting of barley more care is retjuisitc than in taking any of the other 
white crops, even in the best of seasons; and in had years it is often found very diilicult 
to save it. Owing to the brittleness of the straw, after it has reached a certain period 
it must he cut down; as, when it is suffered to'stand longer, mubh loss is sustained by 
the breaking of the heads. On that account it is cut at a time when the grain is soft, 
and the straw retains a great proportimi of its natural juices, consequently requires a long 
time ill the field before either the grain is hardened or the straw sufficiently dry. When 
put into the stack sooner it is apt to heat, and much loss is frequently sustained. 

5108. Jiatlry ts geitrrnllff cut dmrn in KiiglaiHl with the cradle scythe, and cither tied iipor carted home 
Imise alter lying in the swrith »nnie days to dry It is not .ipt to slit-d, but in wet weatlier it will be likely 
to spout or grow musty ; and therefore eiery f.iirday after nun it sliuuld be shaken up and turned : and 
whi'n it is tolerably dry, let it l)em.ide up into shocks; hut he careful never to house it till tlioroiiehly dry, 
lest it mow-hurn, wliiili will make it malt worse tliaii il it had spired in the held. It is remarked by Lisle, 
that]>oor thin barley should Ix* eut a little sooner tliaii it tbc same plants were stronff and vigorous ; as the 
straw, when the pl.tiifs are lull iipe, in such cases will not sUnd against the seythc. In this situation, 
barley in paiticular should lie in swath till it is thoroughly dry. Some of his barley, whieh lay out in 
swath live or six d.ays in very line weatlier, though both lilighteil and cdge.grown, grew plump, and ac¬ 
quired very near as good a colour as the best. He reckons short scythes the best lor mowing aidgcd or 
crumpled corn, because they miss the fewest plants; and observes, that a bow upon the scythe, which 
carries away the swath before it, is prelerable to a cradle, the fingers ot which would be pulled to niecei 
by the entangled corn, in drawing back the scythe. In Scotland .'uid Ireland it is generally rcapou with 
the sickle, bound in sheaves, and set up in shocks. 

5109. f» slacking barley many fanners make an opening in tlie stack from top to 
bottom. This opening is generally made by placing a large bundle of straw in the 
centre of the stack, when the building commences, and in proportion as it rises the straw 
is drawn iqiwards, leaving a hollow behind; which, if one or two openings are left in the 
side of the stack near tlio bottom, insures so complete a circulation of air, as not only to 
prevent healing, but to prcscivc the grain from becoiniiig musty. 

5110. The ilm-sliing and dressing of barley require more labour tlian those of any other 
grain, on account of the difficulty of separating the awns from the ears. Tor this pur¬ 
pose sonic threshing machines are furnished with what is called a huminelling machine, 
alreatly described (‘J799.); and where this is wanting, it is eiistoinary to put the grain, 
aecompiinied with a portion of threshed straw, a second time through the machine. 
Where barley has been mown, the whole of the straw requires to be twice threshed, in. 
dcpendently <>f the necessity of getting rid of the awns. 

5111. The produce of barley, taking the average of England and the soutl^f Scotland, 
Donaldson considers, might be rated at thirty-two bushels; hut when^'ales and the 
north of Scotland are included, where, ow ing to the imperfect modes of culture still prac¬ 
tised, the crops arc very indifferent, the general average over the whole will not probably 
exceed twenty-eight bushels the acre. iddleton states it as varying in England from 
fifteen to seventj'-five bushels per acre. The average produce of the county of Middle¬ 
sex, he says, is about four quarters of corn and two loads of straw per acre. 

5112. 'The uses of barley are various. In Wales, Westmorland, Cumheiland, and in 
the north, as well as in several parts of the west of Scotland, the bread used by the great ' 
body of tlie inhabitants is made chielly from barley. Large quantities of the barley cul¬ 
tivated ill England are converted into beer, ale, porter, and what is called British spirits, 
as English gin, English brandy, &c. The remainder, beyond what is necessary for seed, 
is made into meal, and partly consumed in bread by the inhabitants of the above-men¬ 
tioned districts, and paitly employed for the purpose of fattening black cattle, hogs, and 
poultry. There is a much greater share of the Scotch barley consumed in distillation, 
in proportion to the quantity cultivated, than of the English. Exclusive of what is 
used for seed, tlie Scotch barley is either converted into beer or ale; or mode into pot- 
barley, or into meal, for the use of the inhabitants in the more remote and les.s cultivated 
parts of the kingdom; or, lastly, into whisky. In Thg Report of Middlesex it is stated, 
that much of the most ordinary barley is given to poultry: the rest is sold to the malt¬ 
sters, except so much as is reserved for seed. 

,5113. But malt is the great purpose to wtiich harley is applied in Britain. To understand the process of 
malting, it may be necessary to observe that the cotyledons of a seed, before a voung plant is prodtired, are 
changed by the beat and moKsture of the earth into sugar and mucilage. Malting grain is only an artificial 
mode of cfrecting this by steeping the grain in water and fermenting it in heaps, and the arrestin(f of its 
progress towanls forming a plant by kiln drying, in order to take advantage of the sugar iii distillalioii for 
spirit or fermentation for beer. The grain of barley contains starch and sugar; and the chemical const!, 
tuents of both these ingredients are very nearly alike In the process of m.slting, a portion of the starch is 
converted into sugar, so that the total quantity ot sugar, and consequently the source of spirit, is increased 
by the transformation. , . . . ' . , 

511*. To choose a proper sample of harley for malting, observe the directions given for choosing seed 
barley. (5091.) 
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5115; there arc tnro sorts, marl and Scotch; both are produced b/grinding ofT the husk, 

and the j^rl barley Is produced by cuiryitig the operation so far as to produce roundness in the kernel. 
It IS used in soups, gruels, and medicinal drinks. 

5116. Barley wetU is ground like oatmeal or flour; the coarser sort, with the bran, is used for fattening 
live stock, es(iecially pigs and poultry ; but tine bolted barlevi^flour, made into a thin pottage or pudding, 
and spread out iii thick cakes, and to.isted on a hot plate of metal, forms a light breakfast bread, muen 
esteemed in some parts of Scotland. It is served in a recent state, hot, and spread with butter and honey, 
and eaten in severai folds. 'Pwo parts of barley flour, one of wheat flour, and one of rye, are said to make 
a light and very agreeable loaf of bread. i 

5117. The jiroduce barley in fiovr is 12lbs. to I4lbs. of grain. Sir II, Davy found 
1000 parts of barley meal to alFortl 920,parts of soluble or nutritious matter; viz. 790 of 
mucilage or starch, 70 of sugar, and CO of gluten. 

5118. Barley straw is chiefly used for litter and packing; it is unfit for thatch or ropc- 
inaking, and of little value as fodder, 

5119. The diseases of barley arc few, and chiefly smut, but of quite a dilfcrent species 
from that which aflccis the wheat, and one which it is found cannot be prevented by 
pickling and liming. 

Sect. IV. The Oat. — Arena satlva L.; Tridndria Dig^nia L., and Gramineee J» 
L’j'tvoine, Fr.; Haber, Ger.; Vena, Ital. ; and Aecna, Span. 


France is chiefly coiiiiiieu to latiiiiaes norm or raris. it is scarcely Known in tiiesouui 
of France, Spain, or Italy; and in trojiical countries its culture is not attended to. In 
lliitain it has long been very generally cultivated, formerly as a bread corn, but now 
chiefly as horse-food. Of all the grain this is the easiest of culture, growing in any soil 
that admits of ploughing and harrowing. 

5121. The vanciiei of oats are more numerous than those of the other grains, and 
some of tliem arc very distinctly marked. Tlie principal arc as follows : — 

5122. The white oat or common oat {fig. 727. a), Avoine blanche, Fr, in most general cultiv.ition both in 

Fngl.iiul and ScotUiid, and known by its white husk and 
keinoL 

512;l. The black oat, .leoine h grappe noir, Fr., known by 
iti liKick luisk; cultivated on pour soils, in tlie north ot 
Kiigl-iiul and Scotland. 

.5121' The reel oat, known by its brownish red husk, 
thinner and more flexible stem, and niraly atbiohiHl grams. 
It IS early, sutlers little from winds, meals well, and suits 
windy situations and late climates. It is understood to have 
originated in rceblcsliire, on the estate of Magbic-liill, by 
which name it is sometimes known. 

.512>. The Polanet oat, known by its thick white husk, 
awnless chaff*, solitary grains, short white kernel, and short 
stiff straw. It requires a dry warm soil, but is very prohfic. 
The black Poland oat is one of the best varieties; it some, 
times weiglns .'iolbs per bushel. It is, however, very liable to 
be shed liy the wind after it begins to ripen j it rciiuircs a 
hue dry tilth 

.112(1 The Fi lezlandor Dutch oat, Inasplump, thin-skinned, 
white grains, mostly double, and the large one sometimes 
awned. It has lunger straw than the Poland, but in other 
respects resembles it. 

.'5127. 77ic potato oat has large, plump, rather thick, 
skinned, white grains, double and treble, with longer straw 
than cither of tlic last two sorts. It is almost the only oat 
now raised on land in a good state of cultivation in the 
norti) of England and south of Scotland, and usually brings 
a higher price in the Iiondon markrt than any other variety. It was discovered growing in a field of 
iwitatoes ill Cumberland, in 1788, and from the produce of the single stalk which there sprung up by 
nccident, probably Iroin the manure, has been produced the stock now in general cultivation. 

5128 The Georgian oaf, is a large, grained, remarkably prolific variety introduced firom Georgia, by II. 
liarclay. Esq. of Ilury Hill, to liritain and the north of Europe. On rich soil in good tilth. Sir. Barclay 
finds it yield more gram per acre than the potato tat or any variety whatever. 

5129. The Siberian or Talarwn oat {O', is considered by some as a distinct species. The grains arc 
lilark or brown, thin and small, and turned mostly to one side of the iianicle; and the straw is coarse and 
reedy. ' It is little cultivated in England, but found very suitable for the poor soils and exposed situations 
on the sides of the Dublin and Wicklow hills. 

5136. 4 oarietg called the winter oat, Avoine d'hiver, Fr., has lately come Into notice in some parts of 
'England, but we have not been able fo ascertain its origin. Mr. Bennett of Chaxhill, near Gloucester, 
sows two bushels ]>er acre in October; finds the plants very luxuriant ‘at Christmas, tillering like wheat: he 
depastares them with ewes and lambs all the spring, and then shuts them up, and reaps an ample crop early 
iti August The grain is rather longer than that of the white oat, and themour rather lighter than that of 
the black oat; Mr. Beimett received the seed from a friend in Monmouthshire, who he coifiectures 
received it from Bristol, so that it is probably a recent importation. {Country Times, Feb 8th, and Cor. 
with Mr. Bennett.) 

5131. There are other varieties, as Church’s oat, the Angus oat, the dun oat, Ac., but they are cither too 
local or obsolete to require particular notice. In the oat, as in other plants extensively culUvated, new 
varieties will always bo taking the place of old ones. 

5132. ,To procure new varieties adopt the mode by selection, by which, as it appears 
above, the potato and red oat were brought forward; or proceed systematically by cross 
imprcgnaition, as directed for raising new varieties of wheat. Degeneracy, Brown 
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observes, has taken place to a certain extent in the potato oatj but it is presumed that 
the consequences iniglit be removed with ease, were first pnnciples returned to. To 
moke a selection of the strongest ears, which carried the purest groin, is not a difficult 
business; and were this selection aftended to by half a dozen farmers in a district, it is 
obvious, that the breed, or variety, might be preserved pure and uncontaminated. If 
slovenly fanners were not provided with good see^, it would be their own fault; since, 
if they would not take the trouble to select and breed for their own use, they might 
always be provided by those who were either better qualified for making the selection, or 
were more attentive to the interests of agriculttire. {Brotvn.) Some of the Nortlium- 
berland farmers have been nt the pains to select the grains, instead of tlje cars, after 
being threshed. The best seeds are picked out by hand by women. 

In choosing a sort from among the varieties described, the potato and Poland 
arc the best for lowlands, and tJic red oat for uplands and late climates in a state of 
good cultivation. For inferior soils the white or common oat, and for the poorest of all 
the black oat, may be adopted. 

5131. The sod for oats may be any kind whatever, from the stilfest clays to moss or 
bog, provided it be laid sufficiently dry. The most tenacious clays, and meagre gravels 
and sands, where scarcely any useful seed-bearing plant, except buck-wheat, could be 
grown, will produce a crop of oats if ploughed at a proper season, and the seed judi¬ 
ciously sown and covered. 

5135. 'The prepnration of the soil for oats is less than for any other grain. It is almost 
always the first crop on newly broke-up lands ; and as it prospers best on a soil not too 
finely pulverised, it is coinrhonly sown on one earth. In regular rotations, oats arc 
chiefly sown after grass ; sometimes upon land not ricli enough for wheat, that had been 
previously suminor-fallowcd, or had carried turnips; after barley, and rarely after wheat, 
unless cross-cropping, Irom particular circumstances, becomes a necessary evil. On© 
ploughing is generally given to the grass-lands, usually in the month of January, so that 
the benefit of frost may be gained, and the land sufficiently mellowed for receiving the 
harrow. In some cases a spring furrow is given when oats succeed wheat or barley, 
especially when grass-seeds are to accompany the crop. The best oats, both in quantity 
and quality, arc always those wliich succeed grass ; indeed, no kind of grain seems better' 
qualified by nature for foniging upon grass-land than oats; as a full crop is usually 
obtained in the first instance, and the land left in good order fur succeeding ones. (7'r. 
on liural Affairs-^ 

5136 . 2'he climate for oats should be cool and moist; when dry and warm, the panicles 

are so dried and coiitr.acted that they cease to convey sufficient nourishment to the ears, 
which thus never become plump, Init tbick husked, long awnetl, and unproductive in 
meal. This is very often the case with tlie oats in Scotland in a very dry year, and very 
common in the south of England in most years. • 

5137. 'The season of solving oats is from the last week in February to the end of April. 
About the middle of March is jircfened by tlie best farmci's. No preiraration is ever 
given to the seed; but it should he plump, fresh, an<l free from the seeds of weeds. 
Common oats sown in autumn aie generally killed dining winter, the plant being in this 
respect moie tender than wheat, rye, or barley bigg. In some ports of Ireland, and 
especially in the county of Dublin, the Friczland oat is sown in autumn; and the 
advantage is they ripen nearly a month sooner than those sown in spring, an important 
object in a moist climate. 

5138 . 2'he quantity of seed, where oats are sown bioad-cast, is usually from four to six 
bushels to tlie acre. Land sown with potato oats requires less seed, in point of measure, 
than when any of the other sorts is used : first, because this vsiriety tillers better than any 
other; and next, because having no awn, a greater number of grains are contained in a 
bushel. 

5139 . The mode if sowing oats is almost universally broad-cast; but where they ai’e 
sown after turnips, or on other well pulverised soils, some adopt the row culture. 

5140. The nfter~cullure depends on the mode of sowing, but seldom consists of more 
tlian weeding l^fure the flower-stalks begin to shoot up. 

5141 . In harvesting oats in J^ngland, they are generally cut down with the scythe, and 
carried loose to the barn or stack; but in the northern districts, and where threshing 
machines are used, whether mown, or, what is most usual, reaped with the sickle, 
tliey are tied in sheaves to facilitate the process of threshing. Oats are ready for 
the scythe or sickle when the grain becomes hard, and the straw yellowish. They 
should generally be cut before they are dead ripe, to prevent the shedding of the grain, 
and to increase the value of tlie straw as fodder. They rarely get much damage when 
under the harvest process, except from liigh winds, or from shedding, when opened out 
after being tlioroughly wetted. The early varieties are much more liable to these losses 
than the late ones; because the grain parts more easily from the straw,—an evil to which 
the best of grain is at all times subject. Early oats, however, may be cut a little before 
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dead ripe, which, to a certain extent, lesscn.i the danger to whicli they are exposed from high 
winds; and if the sheaves are made small, the danger from shedding, after rains is con¬ 
siderably lessened, because they are thus sooner ready for tlic stack. Under every manage¬ 
ment, however, a greater quantity of early oats will bfi lost during the harvest process than 
of tlic late ones; because the latter adhere firmly to tlic straw, and consequently do not drop 
so easily as tlie fonner. (Brourn<) In harvesting oats m wet seasons, the practice of 
gaiting the sheaves (;}176.) is generally adopted. In Sweden, in most seasons, the oat 
crop is dried on frames or poles (704.); and in Russia, not only oats, but barley and rye, 
are kiln-dried in the straw, '' 

£143. Kiln-drying oats anil other corns in ike straw has been found nccess.srjr, and is very generally 
practised through the north of Russia, Livniiui, C'ourland, and Lithuania, being the last operation of 
Harvest for preserving all kinds of corns, peas, beans, and hurk-whi'.at. They are dried in the fields as 
much as can be; but, when lirought home, they are kiln-dned, and are then ready to be either threshed 
out iinincdiatcly, or put up in barns, without any danger of cither corn or straw becoming musty or 
rottirg The common practice of the bcairs i.h, during winter, to thresh out by degrees, as in this country, 
their oats and barley, in older to have straw fresh for their cattle, sii^'h straw being their only provender, 
I'hc process of kiln-drying by no means prevents the germination of the gram when used for seed, wtiilc 
it not only preserves the gram and straw but improves tlieir taste and salubrity. It enables Russia to 
export large quantities of rye and wheat, with ie.ss risk of damage to the gram .ban is incurred by other 
nations of the north of Europe. 

.'il4.‘5. The hiln (Jig 728.) in general 
and estalilishod use throughout Rus. 
sia, for tlie purpose of drying corn 
in the straw, is heated commonly by 
fires of wood. It is a simple and 
cheaply erected strurturc, tne walls 
eight lect high, and fifteen feet square 
within. .4t this height there are 
two sti nng cross-beams (a), tosupport 
the small timbers, laid over tliem as 
ribs. The corn stands in sheaves 
above these ribs (£}, closely set up, 
the b.ind ends of the sheave.s down, 
and the com or grain ends up • the walls then ri.sp above the ribs .about five or six feet more, the kiln being 
closed by a simple ceiling ot cross joists at this height, covered with thin turf Anv chea|i and ordinary 
roof answers to cover the whole. The fire-place is ronstructed so as to throw back the ascending spark ; 
a small iioreh {<•), directly opposite to the fire-place, prevents violent bl.ists of wind, and covers tirom ram 
the fuel and the attendant Almut .‘5(K) sheaves (twenty-five stouks) of corn aic dried at one tune. It is 
put on in the evening, and left on the kiln through the night, after the wood has been burned into char, 
coal, and the door above the tire-jilaec closed. At one end of the kiln there is frequently an open shed or 
barn (d), for convenience in bringing corn to, or taking it from, the kiln. 

5144. The produce of oats is generally considered greater and of better quality in the 
northern than in the southern counties; and the reasons are obviously that, in the former, 
more attention is paid to their culture, and the climate is more favourable for tlic matur¬ 
ation of the grain. Ten quarters an acre is reckoned a good crop in the nortli, but the. 
produce is often twelve and thirteen quarters, and the straw from two to three and a half 
loads per ache. 

.514.5, The produce of oats in meal amounts to 8lbs. for 11 Ihs. of corn. Sir II. Davy 
found 100 parts of oat> afford 59 parts of starch, six of gluten, and two of sacch.trino 
matter. 

5146. The use of oats in the north, in Ireland, and in some parts of Yorkshire and 
Uerbysliiro, is partly for meal and partly for horse-food. In the south it is almost en¬ 
tirely for horse-food, poultry, and groats for gruel. It is occasionally malted and used 
in distillation. The fine powder which is produced by husking the corn, or making grist, 
forms the sowens of the Scotch (the fluimiicry of the Iiish), an agreeable light and whole¬ 
some supper dish. 

.5147. The diseases of the oat are few. Sometimes it is found attacked by the smut; 
but the more common injury sustained by oats is from wire-worms, or larvae of imects 
which generally abound in lands newly broken-up from turf. One of the most certain 
modes of avoiding tliese is, by not ploughing the ground, especially if old turf, till 
immediately before sowing. By this means the insect is turned down, and before it can 
work its way to the surface (if ever it does) the corn is beyond its reach. In this way 
gardeners destroy and retard the progres.s of the gooseberry caterpillar by digging under 
the bushes; for it is found tliat the eggs and larvae of insects, like seeds and bulbs, when 
buried too deep in the ground, have their progress retarded, or their vital principle 
destroyed. In late harvests, more especially in the northern parts of the island, the oat 
is liable to be frosted and rendered unfit for seed before being harvested. There is no 
remedy for such an accident; but we Iiave shown (4997.) how it may be detected, so a,s 
not to disappoint the sower of such grain. {^Eneyc. of Card- 4663.) 

Sect. V. Cereal Grasses cultivated in Europe, some if which mi^ht be tried in 

Britain. 

5148. %e cereal grasses which the climate f Britain does net readily admit f cuUwat~ 
Vfji, are the maize, Canary corn, millet, and rice. 
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SvBaECT. 1. Mmze, or Indian Corru — Z^a Miiya ; Manned Tridndria L., and 

Gramfnete J. Le Mm, or Bid do Turquie, Fr.; der May$, Germ. ; Gran turco, Ital. ; 

and Maix, Span. ^ 

5149. The maixe is tlie noblest looking of the cerdkl grasses. It is considered to be 
a native of South Americf,, to have been cultivated in Mesigo and Peru from time im¬ 
memorial, to have been introduced to Europe abokt the beginning of the 16th century, 
and to England in 1562. It is at present cultivated in almost every part of the universe 
where the summer temperature equals or exceeds that common to latitude 45°, and even 
to 48°. In France, in Arthm Young’s time (1787), the principal country of the raaizO. 
was to the south of a line drawn from Bordeaux to' Strasbourg, in lat. 48° 85'; but it 
is at present cultivated as far north as Nancy, which is in latitude 49®, — a fact which 
sliows that this grain is taking a wider range of temperature. “ It flourishes on the 
western continent from about the 40tli degree of southern to higher than tlie 45tli degree 
of northern latitude. It is extensively produced in Africa and in Asia; oq all the shores 
of the Mediterranean, in Spain, Italy, part of France, and the countries of the Levant, 
it is the food in most common use. Of the cultivated Ccrealia, indeed, it is that which, 
next to the rice, supplies food to the greatest number of the human race; and it may be 
held to be tlie most valuable gift of the new woHd to the old.” (Quar. Jour. Jfg. i. 485.) 
In England it has been cultivated for upwards of a century, in nursery gardens in the 
neighbourhood of the metropolis, for the curious pm pose of supplying seedsmen in all 
parts of the island with cars of the corn to ornament their shop windows: it has also 
been grown in the kitchen gardens of some individuals who have lived in America, for 
the purjiose of using the cars in a green state : it has been tried also in the fields, and 
more especially in 1828 and 1829, in consequence of the public attention being called to 
the subject by Mr. Cobbett. 


6150. As a brend corn it cannot be greatly commended; the car is highly proiluctivc of flour, but that 
flour ia deficient in glinen, and cannot be made into bread without a large admixture of the flour of wheat. 
For fattening cattle and poultry of every description it is found excellent, and its culture in Europe can 
only be ri“commendcd with a view to this object. 

5151, f'arieltes. Like other plants which have been long in cultivalion in various countries, there are 

numerous varic- 7.80 

tics of tlic maize. 

. According to La- 
g.isca.therearclSO 
varieties known in 
Spain. That grown 
in the warmer 
parts of America 
IS called the 
large yellow, Mais 
jaune, gland, Fr. I 
'.Jig. 729.) There J 
IS a large red, 
which differs from 
the other only in 
the colour of the 
skin of the grain ; 
both have very 
large and band, 
some ears ( Jig. 

730.) There is the 
large yellow ffint, 
tlie large white 
flint, the sweet 
corn, the pearl 
corn, the maize 
quarantine, niieii. 
ing in forty days, 4 
and the Egyptian 
or chicken torn. 

Mats k poulpt, le J 
pluspetitetleplus ' 
prfcoce, of Vil. 
monn's catalogue, J 
There is also what 
is called Cobbett's 
com {Jig. 731.), J 
which seems to be j 
nothing morethaii -S 
the Mats quaran. 
taine. The two 

last varieties have small handsome cars {figs. 738. god 
7.33.), and can hardly be distinguished Tirom each 
other. All these sorts have been tried together in 
the same ffeld, and the Egyptian or chicken com 
found decidedly the most early, and the Maize 
□uarantaine, forty days’ corn, or L obbett’scom, next. 
These two sorts, therefore, alone deserve culture 
in this country. The Z5a Curagiut, the Vatpacalso 
corn, is a distinct species, to wnicif a sort bf 
religious reputatiem Is attached, on accotmt of the 

J [rains, when roasted, spUtting regularljt^hito the 
orm of across, 
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sun. Soil and eUmate. A rich loamy »oU, whld& vrill grow good whe^ tobacco, or potatoet, will 

grow the strongest ^ 

731 plants: Jbut tliftitorn ^32 

nSSBIs^y ^ on such plants will be 

J much less Jiltely to 

A ripen than that pro- 

dured on a dry, warm, 

, 'sapdy, or calcareous 
"Soil It must be ob- 
vious, from what has 
been before advanced, 
tSat there are few. If 
any, parts of BnUiin 
north of York wht-re 
the climate will be at 
all suitable to tins jWMjBg 

' * 515,5. Culture. This 
grain is almost every ' 

where sown or planted 
m rows, placed at sui h 
a width as to admit of 
■' horsc-liociiiK the in¬ 
tervals, When tlii.s is 
, practised, as tlie grain 
contains very little 733 

gluten, the crop may 

lie considered as a MStSk 

goml preparation for ^ 
wheat in very riih sfyatfe jSBWa 

soils ; it accordingly 
pi ecedcs that gram in 

tlie best cultivated yj jfflmpWffl V 

parts of North Ame- sAl]!;?' ejMECrKw 

rica; but we question if 

it would be ,advis.alile ||||^!y|^ 

to follow this practice * 

in old cultivated conn- SgKfXxB 

ttie.s, notwithstanding ([IgEB rTZS 

that maize and wheat 

difibr .so much in re- zMialv^ 

gard to gluten. 

5154, TAe preparation of the soil may be the same as for a crop of 

barley, according to Cohhett; but we should say, the same as fora t 

crop of turnips on the raised ridgiet or Northumberland .system. | lmW'\ jM y 

5155. .Sowing. Tlie quantity of seed required is trom one bushel M f ll\i\ ' 

tothree bushels per acre. In Long Island, near New York, the lime of 

sowing is from tlic Kith to the ;iOth of May; in P'rarice, from the l.ith of April to the 15th of May ; in 
Kngland, A'om the-1.5th of April to the L’dth of the s.ime month, according to Cobbett; but wc have no 
doubt that, in situations where the earliest varietie.s will succeed at all, they will succeed if sown a week 
or ten days later. The gram will retain its vegetative powers fur at Iea.st six years. (Liard. Mag. 
vol. vl. p. +4k) • 

51.56. Themodeof planting the corn in America is hydrawing shallow drills, commonly three or four feet 
distant from each otni'r, and dropping the see<ls by hand, at eiglit ini lies apart, m the row. This distance 



is evidently too great lor the early dwarf varieties; and we think tliree lurruws, or twenty-seven inches, the 
ordinary width between rows of potatoes and turnips, much more suitalile. sWe should decidedly prefer 
dibbling, either by hand or by a machine, to oiiemng a drill and deimsiting the seeds In several-places in 
France the seeds arc sown broad-cast and harrowed in, and the altcr-culture ronsists in hand-hocing 
lK‘tweeii them. By sowing on raised drills the hnrse-hoeing system may be iqiplied as efibctiially ns in tlie 
culture of turniyis or beans. Cobbett recommends intervals between tlie rows of live lect, aiidlbe planta 
at six inches' distance in the row, with a view to admit a superior degree of tillage between, with a view 
to the wheat croix He also describes the mode of planting in hills. The situattpns of these hillg^iaving 
been nuurked ounby a light plough, or even by trailing a log of wood, first in lines ^ve feet apart pne 
direction, and next In lines in tlie opposite direction .at right angles to the fom^ SO as to leave n^^ur. 
face In squares, thg planter t.ikrs a hoe, and at every igtersectioii of the lines a little hole almut an 

inch and a half deep, and algiiit six inches in diameter, and in this liole five or six M^s arc regularly dis. 
Iributed, and covered over with fine earth to the depth of an inch and a Iialf. iWis evident tnnk by this 
mode of planting the ground may be very thuroiiglily worked during the growfli of the crop, but it is 
evident also that it could only be adopted in this country on -dry sons, tpat would admit of beiltg kei>i 
during'gprlng and autumn witliout water dirrows. ' ' . 

5157. Transptnnttng maize may he adopted on a small sen •, the advantages o£,«bich are that the 
ground may bebetter prepared before planting, and that the crop may tie ma&tlicccssion 
with one which baa stood in the ground during winter. The plants may be and pro. 

tected by mats; ex they may be raised m a warm border of dry rich soil, ccWCTEd with straw or straw 
mats dunng nights till the common ash, the mulberry, or the walnut .are in leaf: they may then be care- 
ftilly raised and transferred to the Held, with a small portion of earth attach^ to each, olaDtcd with a 
spade or trowel, and watered unless it should happen to rain. 

51.58. tf/ter eulturc, according to Cidibctt, commences with scarllig away birds and dellMylng slugs, 
and afterwards In removing weeds and stirring the soil. Tlie plants will be one ftiot and a half high in 
July: find neoneat that season, Cobbett says, need beafVaid of tearing about the roots with tbenlougb as 
much ks he wiH. One thing Is certain, be says, that if the ground between the rows be notrploughM at 
nil, there will be no crop at all. 'ITie last process with the plough is earthing up, which is saidko be usQftil 
fat twa purposes j first, to keep the plants steady, in case of very rough winifs; and, second, to give ii (k 
fresh stock of roots. “ Leave a corn-plant with nothing but flat hoeing, and without earthing up, and you 
win see all around Its roots coming out just above the ground, and going immediately down into the 
gtoAnd,*' 


I.IIU imiains iiwwvt* uvivw, xi«7ai «.<ac uui.v4siji. a < 11 ; jiuwcin ni. liic lup naVIDg pOTIOmiLHl UieiT tlinctlon^ and 

depositiitt the poUen on the stigma beneath, become no longer necessary to tlie plant; ami they, accord¬ 
ingly, with all the elevated part of the stem which supports them, may bo wholly removed. This process 
IS tended topping by the Americans, and is delayed until the blades or leaves may be also stripped off 



Booit VI. 


OR INDIAN CORN. 


831 ' 


without iujury. .The p^jip^iteiiieflKiiihlng thia ia da^oted by the atote of fbrwardneaa of the ventaticio. 
* The time for toppliigla, when you, t^n tapping the huiki, open a little at the topa of the eara, flod Hie 
gralnaDf the com tohn^arih—not har^ enough to nlnii, nm drv,—but hdrd enough to nwiat toe atrone 
prcuure of the thUnib tHdC' A aecond crttinon it, hS the fanna having ronmlctely quitted the taisH. and 
the tasael being coni{deMlgi dead and dty. ' A,tMra ia> tb; perfect deadness of the ends of the ailk; where, 
instead of the bright green that appeared befbre, hanging graoMly down, like the beard of an extra, 
ordinarily cunning and blaapheming Jew, you'will perceive it to li@b tittle contemptible bunch of withered., 
up and brown-looking atuK When all these signs appear, the top and the bl<^s have perfomed their 
onlce, and the sooner they ate takdU away the better; b^ausi, aitCf this,.they do no good, ami only servo 
to retard the ripening of the ears by the exclusion whichTbey cause to Ac sun an'i/i the wind.’ Ihe tops 
and leaves being removed, they are laid In bunches in the intervals, suffbred to dry, ind then carried away 
and stacked. Tnis part of the produce, wo are told, is now a precious deposit for the winter: * it is llaUe 
to no inconvenience to which hay is not liable; and weight for weight, ana weather for weather, an acre' 
of cora tops and blades will give more nutriment to cattle.’ They are reserved by the American farmers 
as food for their horses and oxCn in spring; they are given to race horses Aid other delicate and highly 
prized animals. Th(^ are cut into chaiT, and then mixed with barley and rye. Mr. 'Cobbett has stabHi 
this part of the produce to be more valuable than a of hay; but he has not given us data, either as 
regards the wrignt of thej|rqp,'or the quantify, of the animals i]t.will fhetH to enable us to judge of rite 
correctness of his opin|On. m France and southern Kurope, these parts of the plant are, in like manner, 
used for fodder; but wb are not aware that they arc held in any thing like such hi^ estimation as a crop 
of hay is wilji us.” {Treatise on Cuhbett's Corn, and Quar. Jonm. Agr. vol. i p. 

dIGO. Harvesting. The season of harvesting is generally (Atober and November. In America, tbe 
ears are slipped or broken from the stem by the hand, and are carried directly to the bani.fluor to Undergo 
the process of busking. The buskers, who are generally women and children, ore seated around or along. 
Bide of a large heap of ears; they have baskets placed before them ; they strip oil' the husks. Sing them 
behind them, and throw the ears into a basket. These baskets as (illed, are carried to the granary, or 
corn.crib, as it ia called in America. It may be two feet wide at the bottom, Sve feet high up the sides to 
tiic caves, and Sve feet across at the top It is open or grated at the bottom, with sjvirs at the sides, has 
a weathcr.tight roof, and is raisid from the ground by posts surrounded with tin as a protection against 
rats and mice. The husks form an excellent material for stufling mattresses, and arc used for this purpose 
in America and on the continent of Europe. 'I'he now almost leafless stalks which remain in the flelds 
in America arc frequently burnt, but on the continent arc used as litter for cattle runeAng loose in the 
farmyard. The cars remain in the granary till they are Wanted for siicliing, or separating the grains foom 
the receptacle. On the continent the ears are cut or broken from the stems as in America, and on a large 
scale arc preserve in small oiR'n granaries, such as ha\e been described; but more frequently they are 
liung up unhusked under the pruj« 'ting caves of ail manner of buildings, aud remain there Ull wanted 
for husking and shelling. 

OlGl. Sheliing or threshing. This, Cobbett tells us, is done in America by scraping or rasping the ears 
734 uiHiii a piece of iron, tixed across a tub, into 

which tlic grains fail. The iron is coiiimonly a 
batoiiot 111 this country there are machines 
of iliirereiit kinds [Jig. 7S4, and 5 2550,). which 
perform the operation o^ shelling with great 
rapidity; lint wliticver has a threshing inaehilic 
miglit, by setting tliu rollers and drum some, 
wiiat wider than usual, dispense witli manual 
latxmr, butli in the operations of husking and 
shelling; and indeed we see no reason why the 
croj) should not be iiarvested like a crop of 
drilled beans, with (.ladstone's bean reaper 
(‘J74(l.i, and sheaved, shocked, stacked, and 
threshed, like any otiicr grain. 

.'iifii!. Prodtice. In America and Australia, 
the pioducc in corn is fVom fifty to seventy 
bushels to the acre ; on the continent it is gene, 
rally between fifty and sixty; and the produce in 
this country, as it appears by some experiments 
recorded iii the Oatd Mag. vol. vi. p 60 to 67., 
would probably be similar, notwithstanding the 
circumstance of Mr. Cobbett, Mr. Moore of 
Sandy, in licdfnrdshirc, and some others, having 
raised on small spots at the rate of 100 Imshels 
per acre and upwards. The proilucc in straw in 
America and warm countries, where the tallest 
sorts canife grown, is conslacrable; but in this country, wlicre only the dwarlest sorts coutS be cultivated 
witli ntt^Bilt would' DoC cqual that of a crop of oats or barley. 

516A The application d^is crop, according to Cobbett, is various and important: *' pig.fcediliypthHp. 
feeding, oxen and cow4jeiin>ig, poultry-feeding, horse-feeding, and man.feeding;” to whiclt flaky add 
fish, cam being fed wft};'maize in France. For “ man-fccdiiig” it is only made use of in'Amerlea 
till the tarmer can aflbrdflfgrow wheat; and on the continent it is only used as a bread corn b)f tbe 
poorest A* rile people. The wretched inluriiitants of the soutlicrn part of the Neapolitan territory live 
chiefly t as those ot^Botee mountainous districts in the nortli of Italy live on bread inade.dttea 

chestouts, or bun.^beaL Tbe mdi^ important purpose to which the corn uncrushed can be applied in 
Europe, tb.e feeding of poultry. All the fat geese noted for their largdlivers in the 

noith.west of Germany arc fed with maize, tiie grains u^rokfln; and tbe 

Mnailer poultry in tnfllMHRBieB are also chiefly ted with this corn, broken or ground Uiri> lueal. 

Slffi Twrkfn JStding, aceording to CobbeU, ii one i£ the 



insny outiaaes to which ihe com qias be sMira in this ooun. 
try : —We kllledfiM spnng, oile Single yullet, not of a Istge 
limed, out of which we look loose fat weignina Arte vwnftrt «f 
a iumlul. We ftUNled most iwAx-tly and flnSfy ten turkeys in 
tbe suite manner I end ns to geese and ducks, wlili h fat still 
easier thkn either ^thc tacDm,ttiej will get fat in this in.inner 
in a shut i^oc of time. If you wish to have (Vesh tgns in 
wlnttv, you need'WeSort (o no sleeping eg barley In bier ur In 
wma, or to giving the hens’hetnps^, or ihe seed of nettles, 
ai%a French ^1 nor to make such a fhss abogt keeping the 
hena warm 1 give them plenty of com, n halt, and you will 
havehtsh eggs all the winter long. To the very lllt'e chiikrns, 
or very young turktia, you musliilve some in a cracktd slate •, 
but they very soon take It down whole! and|large as It is, ihe 
sparre-ws will eat it as fkst as the ibwlsi and, if yon be much 
InfHted with them, and do not wUh to have a numerous and 
early breed of them Heat spring, you must feed Ihe poultry 
close to tbe. door, or aland by them during the meal, which, 
howekat, is canvsnlenlly shart | fi» the grain Is so large that 
their oravn aif flUed in « mlnulo. It is very well known that. 


in order to have a fit harkry, or even a tealljr Iht fowl, "we are 
compelled to resort to i ramming. If the fumer’s wire have a 
dozen of these, there she sits (for she Can trust nobody else to do 
It), with a leathern apron belore her, or rather upon her, with 
balls of barley-meal rolled into on oblonjt farm, and withe 
bowl of warm milk, or with some fprasy’water, t^lng one 
turkey out of the roop at a time upon her lap,rsKihgilt inoqth 
open with her left hand, jiuttlng in the balls with her right, 
and stroking with her fingers the outside of the neck^iq malfe 
them descend Into the craw, every noW and then pMnng down 
a spoonful of the warm liquid, upon the prlnch>le that good 
Victuals deserve good drink. There she sits, if she hss iwn 
dozen of these uiimala to cram, two good hours at leant. 
Sometimes they reject the food, and flutter about, and splash 
the woman wlili the contents of ibe bowl. It is always a dis. 
agrcwsble. troublesome, and nosts Job; it takes up a great dn4 
of time I yet these things cannot be made suffliicnUy rsk 
without ifib oper.sti«n, In which, I dare tejr, ZO/lOO wettifi; ,. 
are at this very moment (eight o'clock in Ihe tiM^lOgl eit- 
gaged, in the couniles ^ N^olk and SiifFolk. If qiMg, 
swonien could be brought togetlicr, and wen to hear me soy 
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1 oonUd Mvt Umh all thl* tronblty Om? would^ eonvfri 


tea ««td •ttffu ncgnad^ Chat evtt adminfttered to the comfnrt 
of womMtefid ’ WoU, ihonp thU 1 do for th noir, l«t their 
Jtmbaoaft raise some C^hMt'a cornp the leathern aproni mdjr be 
dashes * * " - '*“ 


the hw, indlho fear ^ “ 

be emptned In and 

sht(bi» im4 




hei t, or« whi 
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emferted bate ipatterda&es for them, thr^arin MiUc or^ ato^wn Itteihe flunUtf* lOmt 

KKaqp water majr be given to ypoog pl#w» bowl may be p )» * ^ 4 ^ JJiL 

5165 In common vmth oiher gratUt ma^ be ftrmtmtod, so as to produce b^r, lo 

as to produce spirits^ the straw gout^ing a gopd dejg of saubaiine mattei; aUo IpatgMr ex* 
tvacted • * I * t * 

51f>6 TAegrffweaxo^nuiimare ap[dic(Mo viiiteuf ponmaes. In the nelj^M^Amd 
the male blounm has et|>anclLd, the female is gathert d and pickled, in the mattpeic^pf ptlbHnwn^ hnd thia 
is practised to some extent by the Frexn h and (rennans 'When the grtin hah vmfeA at jitp inilxy ktttet, 
the ears arc then g ithcrtil tor the purpose ot bbiling or ronstbig In Ameclca ^bey atf rowed on or \>e^ 
forh hot embers and eaten with talt and butter Boded, they are not qtule so wtiehtai GnbaMllt sti)l Vhry 
food, especially it bniA?il with tat pork Ihc cars are gent rally ht lor tnCae putpoaes dBTiOglh^ inoiltb or 
.September, and a Urge field may alfbrd soft ears for SIX VI eiks ^ ~ * S « 

5iS7 7He tnedi of mntxc, besides being given toahe smillei poultry, is aUo Osedflr fiittenhlg tVhHer (nil 
theep which hate lost p irt of their tec th, and fur reeding old horses which cannot grind th«Mrs whole 
Of a finer quality it is given to negroes, and latin bv vaiiout jicrsons in Ameri(»,)n the fnmi of porridge, 
puddiags,ond takes In tins eountr), flic Rev Hdiry Berrv nt I’tnsbam Itouse, Woitictteritiire, has 
fhuod maize meal, purrbesod fiom I ivctj ool, siipi ncr to r itinoal in maiui itiiingihe (tonditiDii of Kis 
bounds (Cotftthif /idits, March £ <1, 180 OI Ine moil ol niairt made into baiito^aiia ftiedwith fat 
bacon, IS the ordinary fond ot tin pc isvnts ol great 1 irt of the Firab iiit It serves tnetlnlkeWiae Air fbtten- 
ing thetrfowl, of which they feed groat quaniit e, tor the inaikets ol tlie rest of Brabant tad ofHotland 
iCmfiV Board <tf Agt ) w j 

elbg Datasei and rnemict Die Phala-'iia firfn Mis/>» is said to deposit its t$g$ in the steins of the 
p^t, and the larva; w Inch 'hese piodiuc cit out its intc uor, so is to weaken the strength of the sp K(s 
^ere are al$o three speeiis (t smut, f r do /' m , which arc pirisitn on the inu/e, and destioy the 
grain by rediioing it toa biaik (loudi r One spu us is peeiilivr tr tiu dower, attacks it before it ariivesat 
matusitys Mvii finishes hy leaving it in 1 state ot bln k p iwdrr Ihe Frt iieh wi iters recommend washing 
and Dicknngsn the same inviiinr u tor wlit.it Ihe stviks iiul leaves, being very sweet, arc greeililj 
fougpt ibr % bM rats, miof, and other enemies In the granary tin nisize, like other graink, is attacked 
by (liif&rcnt spetSes ot weevil, this inseel produces serious injury 111 Ainctiea, but is not very likely to 
lie troublesome in this country 

SirsaxcT, 2. Cnwfr'j Corn — Vhdlans rattan nsis L.; Tnandna JDt^ipita L., and Gra- 
ToSnere 3. yllptsU dt. Canairc, Ir , Aanartc n^ras, Oci , Jfedan, Ital , and AljnUet 
Span. {Jt^ 7 55 ) 

5Ifi9. 3Vje Cand^ orai^ is an mnuil, with a culm fiom a fooi to eighteen inclies in 
height, and lively green Icives almost lialt an inch in width The seeds are tluikJy 
set In • subovatc paniik or spike It is .1 nitivc of the Cmaiy Islands, but now 
naturalised m kovoral parts of Engl itul, and on tlit ( ontiiitnt It fluiVers from Jung to 
August, and ripens its seeds tiom September to October It lias 
long been cultivated 111 tlic Isle of Thanct, and a few other places 
in Kent and Lssex it is tlierc considered ^1 uncertain crop, both 
on account ot the seasons it Rbing the latest ot all the grasses 111 
npciiing Its seeds, and ot the tluctuatioii of prices. 

5170 Ihc cultine ot tli^ Canary glass consists ih pulverising a 
loimj soil in good heart, 01 manning it it worn ovitf though every 
juchcious firmer tries to avoid giving in inhrc to j|%orn crop unless 
attcr a naked fallow The seeds are sown in rows ht about a Ibot 
apart, generally by tUc ribbing process ^it, season the month of 
Febiuir), and the quantity ot seed tour or five gallons per acre. 
The after-euhurc consists in repeated hoeings iiid wccdings. 

5171. The reaping process seldom commences before the end of 
September The culm being leafy, and the seed difiicult to separate 
from the chatt, it 1 cquires to he m handfuls for a weehfiOr more, andto 
remain more tli in that time in the held after being tied up in hheavofi.* 
In the Isle of Thanet it is cut with a hook, prdHrindally esUed A 
tiiibii and a hiidc, by which it is laid in lumps, or wads, of about a 
sheaf each 1 he seed clings rcmaikably to the husk , and, m order 
to detach It, the crop is left a long time on the groumi, to receive 
moisture sufficient to loosen ft'e enveloping chaff, ct6ilr|ytse it w ould 
be hardly possible to thresh out the seed. wads asa turned 

from time to time, to have the full benefit taiw and shn, i' 
5172 The common jrroduce of Canary grasses j^om thirty to'" 
thirty-four bushels per acre, but under the beat matiageine^I in the 
« Isle of ThMict It IS often fifty busheds per acre. a, 

Kse of the seed is chiefly as food for Canary and other cage andfviary birds, 
rsupenor to that of every otlier eulmiferous plant for lior#>foBd, ailditte ibraw, 
^OUgfl^'alioi^, Is also very nutnUve. ”• * 

8g«SlEi}5f* 9. The Millets. PantCMW and Sorghum L ; Tnandruf Osgpiita and Pofy- 
gA)ma Moiuetm L, and Gramineee ,T. Pams and Sprghof Panick and JTiritfi, 
Ger. j Pamco and Sageno or -Sor^, ItaL ; and Alcandat, Spafit „ 

5174. ty mdkt there are thr^^istinct genera the PohslrilniQdt (DigfUufa), eulti. 
in Potod; the common millet (P&nicum^or papic {g||si, cultivated in Gramany, 
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snd Mmetimes 'in this iboantry; iuid Uie great or- Indian millet (IZoIous), cultivated jn 
India, Italy, and .^erica.' 

617& Of Me *|(We< there are three speciei: Scthrla gennSnica {fig. ^36. a), a native of the south 

of Europe h,the 7*. Milihccum [b), a native of the 
East Intdtej and the ScUuia lUlica (c), also of 
indian origin. 

517b.' The German millet {Moha de Hongrie, FT. ; 
-8. gcrni&iiiCK, a) rises with a Jointed reed-Tikc stalk, 
about three leet high, and about the size of the com- 
mon reed, with a leaf at each joint a foot and a half 
long, and about an inch broad at the base where 
broadest, endiug in an acute point, rough to the 
touch, embracing the stalk at the base, and turning 
downwards about half the length. The stalks are 
terminated by compact spikes, about the tliiekiiesa 
of a man’s finger at bottom, growing taper towards 
the top, eight or nine inches long, and closely set 
with .small roundush j^ain. Itis annual, and perishes 
soon after the seeds are ripe, l-hcre arc three va> 
rioties of It, the yellow, white, and purple grained 
It was formerly cultivated for bread in some of tlie 
northeiii countries. 

5177 The common or cultivated millet {Millet cotm, 
man, Fr.; Faiiirum '/nilikeeum, i) rises with a reed, 
like channelled stalk, flrom three to four feet high ; 

. . . . . at every joint there 18 one reed-like leaf. Joined oil 

the top of the sheath, whieir embraces and covers that joint of the stalk below the leaf, and is clothed 
with soft hairs; the leaf lias none, hut lias several small longitudinal furrows running parallel to the 
midrib. The stalk is terminated liy a laige loti-se iianiile hanging on one side. Of this species there are 
two varieties, the brown and tlio yellow; the l.ittcr of winch was tonncrly in cultivation,.,and is how some.' 

times sown tor feeding iwuUry, and as a «uh- 738 

stitute for rice. 

6178. The Italian millet {Pants d’Italic ; Millet 
a giappe, Fr.; Setlria it'ilic.i, c) rises with a 
reed-hke stalk, nearly four feet high, and much 
’ thiclwr than that of the preceding; the leaves 
are also broader. 'J'lie spikes are a foot long, 
and twice the thicknessof those of the common 
millet, but not so compai-t, being composed of 
several roundish clustered spikes; the grain is 
falso larger There arc t»vo or three varieties of 
this, diHeriiig only in the colour of the grain. It 
is fVcqucntly cultivated in Italy (whence its tri- 
vial name), and other warm countries It is a 
native of both Indies, and of Cochin China. 

5179. The Polish millet, or mann.! grass of 
fthe Germans (I)igitkria sanguinkhs, formerly 
F&nieum sanguiiiilis,/g. 737 ), is a low deciim. 
bent, annual plant, seldom rising above nine 
inches or a foot high, with hairy leaves and 
slender panicles. It tillers much, and forms a 
close tuft, spreading and routing at the joints. 

It is a native of England but nut common. It 
grows in abundance in Poland, and is some, 
times cultivated, the seeds being used like 
those of the other millets as a substitute for rice 
or sago. 

51^. The great or Indian nuUet (//dlcus _ 

Sirghum I,, S6rghnm vulgire, W. en. fig 7.>8. Sorgho, gios millet d'lialie, Fr.; Sorgsamen, Ger.; 
Sagino, Ital.; ana Meleea, Span ) has a stem which rises five or six feet high, is strong, reedy, and like 
those of the maize, but smaller. 'I'lie leaves arc long and broad, iiaving a deep ftirrow tliroiigh the 
centre, where Uie midrib is depressed in the upper surlaec, and is very prominent below. The leaves are 
two fret and a half long, and two inches broad in the middle, embracing the stalks with their 
base. The flowers come out in large iianicles at the top ot the stalks, resembling, at first appear, 
'once, the male spikes of the Turkey wheat, these arc succeeded by large roundish seeds, whirh arc 
wrapped round with the chaff This grain is a native of India, where it is much used to teed poultry, 
and IS fhnmently scut to Europe for the same purpose. It is much cultivated in Arabi.s, and most parts 
of'Asia Minor; and has been introdiieed into Italy, Spain, Switzerland, and some parts of Germany, also 
info China, Cochin China, and the West Indies, where it grows eummoiiiy five or six feet high, or 
more, and being esteemed a hearty food for laliouiers, is called negro Guinea corn. Its long awns nr 
bristles defbnd it firom the birds. In England, the autumns are seldom dry and warm enough to ripen 
the seed well in the field. In Arabia it is called dora or rinrra ; the flout is very white, and they make 
good bread of it, or rather cakes, about two niches in thickness. The bread which they make of it in 
some iiarts of Italy is dark and coarse. In Tuscany it is useil cliiefly for teeding poultry and pigeons; 
sometimes for swine, kine, and horses. Ctesaipinus says, that cattle fed on the gre% herb arc apt to swell 
and die, but thrive on it when dried. They make brushes and brooms of its stalks in Itali, which Itay 
observed in the shops at Venice, and whicli arc sent to this country. Of this species there are two distinct 
varieties; one distinguished by blaOt, and the other by red, husk^ seeds, besides subvarieties. 




M81. The only torts of millet whkk can be cultivated with success in this country are the 
German, cultivated, and the Polish sorts. According to Professor Thaer, the cultivated 
is to be preferred, as having tlie largest grain. 

5182. The sal for the millet should be warm, sandy, rich, and well pulverised to a ^ood 
depth. The seed is sown in May, very thin, and not deeply covered. In the course of 
its growUt no plant. Professor Thaer observes, is more improved by stirring the soil, after 
which it grows astonishingly fast, and smothers all weeds. 

518S. Jn harvesting the miUet, great care is requisite not to shed the seed; and as it 
ripens rather unequally, it would be ah advantage to cut ofi* the spikes as they ripen, os 
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in reaping maize. No grain is easier to thresh, or to free from its husk by the mill. If 
is used instead of rice, and in Germany bears about the same price. It produces a great 
bulk of straw, which is much esteemed as fodder. 

5184. The great Indian millet will grow in this^’ountry to the height of five or six 
feet; but will not ripen its seeds, or even flower, if the season is not dry and warm. If 
its culture is attempted, it should be,raised in a hotbed and transplanted. 


SuDSECT. 4. Itice, and some other Cereal Grdmina, 

.5185. The rice (Oryza saliva, fig, 739s) has been tried in tliis country, and, if sown 
* very early, would probably ripen its seeds. The hill variety, which 
does not require watering, would probably succeed best. But there is 
no inducement to cultivate this and other grains or seeds when they 
can be imported at so low a rate. We merely introduce them to 
record the resources of British agriculture in case of necessity. 

5186. The Zizania aqnulka { fig. 740.) might be cultivated on the 
margin of ponds ibr its seeds, wliieh 
much resemble those of Polish millet. 

It is exceedingly prolific, grows in great 
luxuriance, and produces abundance of 
bland farinaceous seeds, in all the shallow 
streams of the dreary wilderness in north¬ 
west America, between the Canadian lakes ^ 
and the hilly range Mhich divides Canada 
from the country on the Northern Pacific 
Ocean. Its seeds contribute essentially i 
to the support of the wandering tribes of | 

Indians, and feed immense flocks of wihl 
swans, geese, and other water fowl, which 
resort there for the purpose of breeding. 

Productive as is this excellent plant, and 
habituated to an ungenial climate, and to 
situations which refuse all culture, it is 
surprising, says Pinkerton (Ceog. vol. iii. p. 330.), that the 
European settlers in the more northern parts of America 
have as yet taken no pains to cultivate and improve a vegetable production which seems 
intended by nature to become, at some future period, the bread corn of the north. 

5187. 'The Cili/<xrinfluilans resembles the Zizania, and the seeds are used ir> Germany 
like those oLPoiish millet. Various s[)ccies of Pdnicum, ^ordeuin, and .ffrdmus allbrd 
tolerable sujlplies of edible seeds. 

5188, The buck-wheat (i^dygonum Fagopyrum; Jtizy Fr.; Jims, Ger.; Biso, Ital. ; 
Arroz, Sjian.) is vulgarly considered as a grain ; but not being a bread-corn grass, w'c 
have classed it among nmnufactorial plants. (Chap. VIII. Sect. IV.) 




Chap. III. 

Culture of Leguminous Field-Plantst the Seeds of which are used as Food for Man or 

Cattle, 

5189. The seeds of the cultivated legumes are considered to be the most nutritive of 
vegetaiile substances grown iti temperate climates. They contain a large proportion of 
matter analogous to anim.ol substances, having when dry the appearance of glue, and being 
as nourishing as gluten. To tlic healthy workman this substance supplies the place of 
animal food; and Von Thaer states, tliat in Germany neither sailors nor land labourers 
are content unless they receive a meal of legumes at least twice a week. The straw or 
haulm, he says, cut before it is dead ripe, is more nourishigg than that of any of the cereal 
grasses. But leguminous plants are not only more than all others nourishing to man 
and animals, but even to vegetables they may be said to supply food; since they ore not 
only known to be less exhausting to the soil than most other plants, but some of them, 
and more especially the lupine, have been ploughed in green as manure from tho earliest 
times. Many scientifle agriculturists consider a luxuriant crop of peas or tares as 
nourishing the soil by stagnating carbonic acid gas on its surface; which corresponds 
with the univ'ersai opinion of their being equal to a fallow, and with the value set on 
diem in rotation, as iilrcady explained. (4939.) Two reasons may be given for the cir¬ 
cumstance of peas and tares not exhausting the land so much as other crops: first, because 
they form a complete shade for the ground; *and next, because they drop so many of tlie 
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leaves upon the surface. The legumes cultivated in British fanning arc, the pea, bean, 
tare, and vetch, to wlilch might be added the lentil, kidnejbcan, and chick pea. 

5190. The nutritive jjroducts of these plants are thus given by Sir II. Davy, Einhoff, 
and Thaer: — * 


SysteiuAtic Name. 

English Namo« 


»• 

Jn 100 Tarts. 



Whole qtiAn- 
tltj ofsoiublv 
or nuUiUve 
mat i r> 

H 

Sarebarine 

iijArt«r,or 

sugar. 

Ulutc^ or 
Hlbumen. 

Kxtrart, or 
mntU'r rendered 
insoluble during 
cTOporation. 

i*isum sativum 

IJry jieas 

.574 

SOI 

S2 

35 

16 

Ficia Fkba 

Common bean 

570 

4116 


103 

41 

satlva - - 

Tares . 

6.5 

Sd 


29 


i?'rvum /.ens . 

I.ciitils . ■ 

71 

39 


32 


/'Iiastolus vulgkris - 

Kidney bean . 

89 

67 


22 



Sect. I. The Pea. — Visum sativum L.; Diadidphia Decandria L., and TegumimseB 3 , 
Les Pais, Fr. ; Erbse, Ger. ; Pisrella, Ital.; and Pcsolcs, Span. {Jig. 741.) 

741 5191. I'he 2 Ka is the most esteemed legume in Jield culti¬ 

vation, both fur its seed and haiilin. It is supposed to be a 
native of the south of Europe, and was cultivated by the 
Greeks and Homans. In this countrj' it has been grown 
time iimncmorial: but its culture appears to have 
^ diminished since the more general introduction of herbage, 

- Sv plants, and roots; and the pea, except near large towns for 
gathering green, and in a few places for boiling, has given 
way to the bean, or to a mixture of peas and beans. 
There are various inducements, however, to the cultiva¬ 
tion of pe.'is in dry warm soils near large towns. When 
tlic crop is good and gathered green, few pay better : the 
payment is always in cash, and comes into tlic pocket of 
the farmer in time to meet the exigencies of the hay, and 
sometimes even of the corn, harvest. The ground, after 
the peas have been removed, is readily prepared for turnips, 
which also ]>ay well as a retail ciop near towns; and the 
haulm is good fodder. 

519*2. The varieties of the pea are numermis; but they 
may be divided into two classes; those grown for the ripened seed, and thdse grown for 
gathering in a green state. The culture of the latter is chiefly near large tovvns, and 
may be considered as in jjart belonging to gardening rather than agriculture. There has 
lately a new sort of pea been brougiit into notice about Banbury in Oxfordshire. It is 
called the “ nimble hog jtea.” It appears to be a grey variety of the early frame, sis it 
has single flowers, and is fit to cut about the end of June, notwithstanding it must not be 
sown earlier than the middle of April. On the excellent land about Banbury the pro¬ 
duce is four (quarters to the acre, and turnips sowed on the stubble are up and sometimes 
hoed out before the regular turnip crop ! 



5193. The grey varieties (Parsgi is, Pois-agnenu, Bisaille, Fr.) are, the early grey, the late grey, and the 
purple grey; to which some add the Marlhorough CTey, and horn grey. 

5194. The tvh?ie varieties U'ots blane, Fr) grown in fields are the pi'arl, early Charlton, golden hotspur, 

the common white or Siiltblk, and other Suflblk varieties. _ , , . . ... 

61!l5. Neto varieties trf the pea are readily procured by selection or impregnation, of which a striking 
example given by Knight has been already referred to. (Ki.ISJ.) 

5196. In the choice of sorts, where it is desired to grow grey peas for the sake of the 
seeds or corn, the early variety is to be preferred in late situations, and the late variety in 
early ones; but when it is intended to grow them chiefly for covering the ground and for 
tlHj haulm, then the late varieties claim the preference, and especially the purple grey. 
Of white pea.s, to be grown (at gathering green, tlie Charlton is the earliest, and the pearl 
or common Suffolk the most prolific. When white peas are grown for boilers, that is for 
splitting, die jvearl and Suffolk are also the best sorts. 

5197. To have recourse to early sorts is supposed by some to be of considerable importance in tlie economy 
of a farm, when the nature of the soil is suitable, as by such means the croiM may in many cases be rat 
and secured while there is leisure, before the commencement of tJio wheat harvest; and that where the 
nature of the soil is dry and warm, and the pea crop of a sufficiently forward kind, it may be easy to obtain 
a crop of turnips from the same land In the same year, as has been suggested above. But in this view it u 
the best practice to put in the crops in the row method, and keep them perfectly clean by means of atlen. 
tivc hand and horse noeing; as in that way the land will be in such a state of propsiration for the turnim, 
as only to renuirc a slight ploiighingi whicn may bo deme as fast as the pea crop is removed, and the tuniip 
seed may be drilled in as quickly as possible upon the newly turneil up earth. In some particular distric^ 
a third crop is even put into the same land, the tuvnips being sold oO’in the autumn, and ^ewoits sub¬ 
stituted for the purt>o8C of greens 111 the following spring, Ulils, according to Middlctoii, is the |>racti€e In 

3 II 2 


















836 


PRACTICE OF AGRICULTURE. 


Part lit 


lome placoa in Middlesex. But it is obviously a method of cultivation that can only be attegmptcd on the 
warm and fertile kinds of turnip soil, and where the pea crops are early; on the cold heavy and wet 
descriptions of land it is obviously impracticable, and wholly improper. 

5198 . I'he soil best suited for peas is a dry calcaref^us sand; it should be in good tilth, 
not too rich nor dunged along witli the crop. In Norfolk and SuiTolk peas are often 
sown on clover leys after one furrow', or after corn crops on tw'o furrows, one given in 
autumn, and the other early in sprinf^.' 

.5199. The climate required by the pea is dry and not over warm, for which reason, as 
the seasons in this country are very ofteij^ moist and sometimes exceedingly dry and hot 
in June and July, the pea is one of tlie most uncertain of field crops. 

5200. The season of sowing must differ considerably according to the intentions of the 
cultivator. 

.5201. Tor podding eaily to he sold green, they shoiilil be sown at difltrent times, from January to the 
end of March, bogmninK witli the driest and most reduced soi ts of land; and with this intention in some 
southern counties tliey are sown in tlie autumn. Tor the general cions from Keliru.ary to April, os soon 
.IS the lands ran be broiiglit into proper order, is tlie proper season; tlie grev soits being employed in the 
early sowings, and the white sorts in tlic later Young ‘•ays, that where these crops cannot be sown in 
I'ebriiary, tliey slioultl always bcconipletcd in thelollowing month It isobserved l>y ihc same writer, that, 
in sowing nUcr a single tiirrow,the white hnihng pea, ot many sorts and under van..' n.imes, is more 
tender than the greys and v.irious kinds of ling peas ; but lie has many times put them into the ground in 
February, and, thniigli very smart frosis (olluwed, tliey received no injury. lie has uniformly found, that 
the earlier they were sown the belter. 'I'liere is .ilso a particular motive for being as e.irly as i>ossil>lc ; that 
is, to get them otf in time tor turnips. This is most prnlUable husbandry, and should never be negiccted 
in dry and warm soils and situations If they are sown in this month, and a right sort chosen, they will 
be oil'the laud in June, so that turnips may iullow at the coinraon lime of sowing that crop. 

5202. Sleeping the seed in water is sometimes practised in late sow'iiigs. 

5203. 2'he quantity of seed must be difi'ereiit in diilerent cases and circiinistaiices, and 
according to the lime and manner in wliicli the crop is put into the ground; but, in 
general, it may be fioin two and a half to three bushels, the early sowings having the 
largest proportion of seed. In planting every furrow slice, Young says, two bushels and 
a half constitute the usual proportion j but, when drilled at greater distances, six or seven 
pecks will answer. 

5204. The most common mode of sowing pens is broad~cast; but the advantages of the 
row culture in the case of a crop so early committed to the soil must be obvious. 

5205. The best farmers always sow peas in drills cither after the plough, the seed being deposited com¬ 
monly in every second or third furrow ; oi, it the land is in a pulverised state, by drawing drills with a 
machine or by ribbing. In Norfolk and Siill'olk peas arc generally dibbled on the back of the furrow, 
sometimes one and sometimes two rows on each ; but dibbling in no manner appears to us so well suited 
for a farmer’s purpose as the drill. In Kent, where immense quantities of iieas arc grown, both 
gathering green and lor selling ripe to the seedsmen, they are generally sown in rows from eighteen inches 
to three feet asunder, according to thekind, and well cultivated between. Peas laid a foot below the sur. 
face will vegetate; but the most approved depth is six in< hes in light soil, and four inches in clay soil, for 
which reason they ought to be sown under furrow when the xiloughing is delayed till spring. Of all grain, 
beans excepted, they are the least in danger ut being buried 

.5206. Tlie after culture given to peas is that of hoeing, either by hand or horse. 
Where the mctliod of hand-culture prevails, it is the* general custom to have recourse to 
tw'o hocings ; the first when the jilants ate about two or three inches in height, and again 
just before the period in which they come into blossom. In tin's way the vigorous 
vegetation of the young crop is secured, and a fresh supply of nourislimcnt afforded for 
the setting of the pods and die filling of the })cas. At the latter of these operations the 
rows should be laid down, and the earth well placed up to them, the weeds being pre¬ 
viously extirpated by hand lalyour. It has been stated, that in some parts of Kent, where 
this sort of crop is much grown, it is the practice, when the distance of the rows will 
permit, to prevert the vegetation of weeds, and forward the growth of pea crops, by 
occasionally horse-hoeing, and the use of the brake-harrow, the mould being laid up to 
the roots of the plants at the last operation by fixing a piece of wood to the harrow. 
'Ihis should, however, only be laid up on one siile, flic peas being always placed up to 
that which is the most fully exposed to the cflects of the sun. 

5207. In harveslinq the rijiened pea considerable care is reijuisite, both on account of 
the seed and haulm. 

.5208. TI'Acm pea crops become ripe they wither and turn brown in the haulm or straw, and the 
pods begin to open. In this state they should be cut immediately, in order that the loss sustained 
by their sheildiiig may he as little as possible. It is ubscrvecl that in the late or general crops, alter 
they are rra|ied or r'lther cut up by means of a hook, it is the usuH practice to put them up into small 
heaps, termed wads, whirh are turmed by setting small parcels against each other, in order that they may 
be more perfectly dried both in the seed and stem, and be kept horn lieing injured by the moisture of the 
ground But, in the early crops, the haulm is hooked up into loose open heaps, which, as soon as they 
are iierfertly dry, arc removed from the ground and put into stacks for the feeding of animals, which arc 
said to thrive nearly as well on it as on hay. When intended for horses, the best method would seem to 
be that of having them cut into chaff and mixed with their other food. Young says, that forward white 
peas will be fit to cut early in July j if the crop is very great they must be hooked; but if small, or only 
roidiUlng, mowing will be sufficient. I'he stalks and Ic<ivcs of jicas being very succulent, they should be 
taken gow care of in wet we-athcr: the tufts, called wads or heaps, shuuld be turned, or they will receive 
damagb VVfiite peas should always be perfectly dry before they ate housed, or they will sell but In. 
dlffcroriUy s as the brightness and plumpness of the gram are considered more in them than in hog peas at 
market. The straw also, if well harvested, is very gooil fodder for all sorts of cattle and for sheep; but if 
it ritieives much wet, or if the heaps are not turned, can be used only to litter the farmyard with. It 
is the fwictice in some districts to remove the haulm, as soon as it has been cut up by hooks constructed 



Book VI. 


THE PEA, 


8S7 


with sharp cdgps for the purpose, to every fifth ricl^, or even into an adjoining grass field, in order that 
it may be the better cured for use as cattic-food, and at the same time allow of the land Mng immediately 
prepared for the succeeding crop. When wet weather happens whilst the peas lie in wads, it occasions a 
considerable loss, many of rhem being shed in tlic field, and of those tliat remain a great part will be so 
considerably injured as to render the samule of little value. This inability in peas to resist a wet harvest, 
together with the great uncertainty thronghuiit their growth, and the frequently inadequate return in 
proportion to the length of haulm, has discouraged many farmers from sowing so large a portion of tliis 
pulse as of other grain; though on light lands which are in tolerable heart, the proni^ in a good year, is 
far from inconsiderable. ' • 

£209. In gathering green peas for the market, it is frequently a practice with the large 
cultivators of early green-pea crops in the iieighbourliood of London to dispose of tliein, 
by the acre, to inferior persons, wlio procure tile podders ; but tlie smaller farmers, for the 
most part, provide tliis description of people themselves, who generally apply at the 
proper season, 

.TOIO The business afpirking or potMing the peas is iisu,illy performed by the labourers at a fixed price* 
for the sack of four licapcd bushels The number of these laliourers is generallv in the proportion of about 
four to tile acre, the laliour proreeding on the Sundays as well as other days. It is sometimes tile custom 
to pick the crops over twice, after winch the rest aresutfiTed to stand till tlicy become ripe, for the purpose 
of seed This, however, mostly arises from the want ot pickers, a.s it is eoiisidered a loss, from the peas 
being less profitalile in tlieir ripe st.ite than wlieii green Besides, they are often improper for tbe)iurpose 
of seed, as iieitig the worst pait of tlie crop It is therefore better to Ii’hvc tiiem clear pK'kcd when hands 
can be procured. After tins they are loaded into carls, and sent off at siiit.al)Ie times, ari'ording to the 
distance of tlie situation, so as lo be deiivercil to the salesmen ni the difierent niarkeLs from about thr<>e to 
five o’clock 111 the morning. In in.iny cases in otlier p.iits, tlic early gatherings are, liuwever, sent to tlie 
markets in half-bushel sieves, and aie trequciilly disposed ot at the Ingli price of tiro slnlhngs the sieve; 
but at the after periods tliey are usually loiiveyed in sacks of a nariow lorm, made for the purpose, winch 
ront.iin about tliree I'lishels eacli, which, in the more early parts ot the season, often tctcli twelve or 
tourtecn sliilliiigs tlie sack, but afterwards mostly decline tunsiderably; in some seasons so much as 
scarcely to repay the expenses Tins sort of Clop afibnis tlie most profit in such |iea seasons as are inclined 
to be cool, as under such circumstances tlie peas are most retarded in their maturation or ripening, and of 
couisc the markets kept from being overabundaiilly supplied. 


£211. The threshing of pens requires less labour tlian that of any other crop. Where 
the liaiihn is to be preserved entire it is best done by hand; as the threshing machine is 
apt to reduce it to cliatF. lint where the fodder of peas is to be given immediately to 
horses on the spot, tlie breaking of it is no disarlv.mtagc. 

£212. The jn-othtce of the pea in ripened seeds is supposed by some to be from tlirec 
and a half to four quarters (he acre; othcr.s, however, as Donaldson, imagine the average 
of any two crojis together not more than about twelve bushels ; and that on the whole, if 
the value of tlie jnoduce be merely attended to, it may be considered as a less profitable 
crop than most others. Hut as a means of ameliorating and improving the soil at the 
same time, it is esteemed of great value. 


5213. IVtlh respect to the produce m green peas in the husk, the average of the early crops in Middlesex 
is sup[iosed lo he from about twenty-five to thirty sacks the aero, which, selling at from eight to eighteen 
shillings the back, afliird about eiglitecii pounds tlie acre. The niilhor of 7%i ’qf Husbandry, 
however, states the piodiicc about Dartford, in the county of Kent, at about forty sacks the acre, though, 
he a.a}s, fifty have sometimes been gatlicrod from that space of land . 

5214 The produce of peas in straw is very uncertain, ilepending so much on the sort affd the season; in 
general it is much more bulky than that of the cereal grasses, hut may be compressed into very little 
room. 

521'i. The produce of peas in flour is as 3 to 2 of the bulk in grain, and husked and split for soups as 4 to 
2. A thousand p.irts'of pea flour afTorded Sir H. IJavy .'<74 parts of niilntivo or soluble matter, vij, SOI of 
mucilage or vegetable animal matter, 22 of sugar, 35 of gluten, and 113 of extract or matter rendered 
insoluble during the operation. 


5216. 'The use ofpeastor soups, puddings, and other culinary purposes, is well known. 

5217. In some places porridge, brose, and bread are made of pe.i-flour, and reckoned very wholesome 
and substantMl. In Stirlingshire it is customary to give pea or be.iii biscuits to horses, as a refreshment, 
while in the yoke. The portion of peas not consumed as human fond is mostly appropriated to the fatten- 
afng of hogs and other domestic animals; and, in particular instances, supplies the place of beans, as the 
provender of labouring horses; but care should be t<iken, when used in this way, that they are sufficiently 
dry, as, when given in the green state, they arc said to produce the gripes, and other bowel complaints, in 
those animals. Bannister, after observing that tlie haulm is a very wholesome food lor cattle of every 
kind, says, there is generally a considerable demand for peas of every denomination in the market, the 
uses to w-hich they may lie .ipplied being so manv and so various. Tlic boilers, or yellow pens, always go 
otr briskly; and the hog-ticas usually sell for firf. or Is. per quarter more than beans. Kor feeding swine the 
pea IS much better adapted than the bean, it having been demonstrated by ex])crience, th.it hogs iat more 
Kindly when fed with this gram than with beans ; and, what is not easy to be accounted for, the flesh of 
swine winch have been fed on |ieas, it is said, will swell in boiling, and lie well tasted; whilst the flesh of 
the bean-fed hog will shrink in the pot, the fat will boil out. and tlie meat be less delicate in flavour. It 
has, theiefore, now become a practice witli those tanners who are curious in their nork, to teed their hogs 
on peas and barley-meal; and if they have no jieas of their own growth, they ratlier choose to be at tiic 
expense of buying tliem, than sufifir tlieir hogs to eat beans. Nay, so far, says lie, do some of them carry 
their prejudice in this particular, as to reject the grey peas for this use, as bearing too near an affinity to 
the bean, and therefore reserve tlioir growths of white peas solely for hog-fatting. 

62ltk In boiltng split peas, some samples, without retercncc to variety, fall or moulder down freely into 

g ulp, while others continue to maintain their form. The former are called boilers. This pru{icrty of 
aihng depends on the soil; stiff land, or sandy land, that has been limed or marled, or to which gypsum 
has been applied, produces peas that will not melt in boiling, no matter what the variety may be. The 
same efi^t is produced on beans, on kidneybeans in the jind, and iudeed on tlic seeds and pods of ail 
leguminous plants ; this family having a great tendency to absorb gypsum from the soil. To counteract 
tills fault in the boiling, it is only necessary to tliiow into the water a small quantity of subcarbonate of 
loda. (BsUL de Sci. Agr. Feb. 1328.) 


£219. Pea straw cut green and dried is reckoned as nourisliing as hay, and is con* 
sidoied excellent for sheep. , 
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5330. In the saving of any partkvlaT sorts of peas fir seed, they should be carefully 
looked over while in flower, in order to draw out all such plants as are not of the right 
kind; as there will always be, in every sort, some roguish plants, ivliich, if left to mix, 
will cause degeneration. As many rows as may bs thought sufficient to fiirnisli the 
desired quantity of seed should then be marked out, and left till their pods turn brown, 
and begin to split, when they should immediately be gathered up, with the haulm; and 
if Uic farmer has not room to stack them till winter, they may be threshed out as soon as 
they are dry, and put up in sacks for use; but particular care should be taken not to let 
them remain too long abroad after they are ripe ; as wet would rot them j and heat, after 
a shower of rain, makes their puds burst in such a manner that the greater part of their 
seeds would be lost. 

5331. 'I'he diseases of peas are few, and chiefly the worm in the pod and tire fly on die 
•leaves and flower. They arc also liable to be mildewed or blighted. None of these 

evils, however, .ire very common; and there is no known w.ay of preventing them but by 
judicious culture. Late sown peas are particularly liable to be injured by the mildew 
and A'phis; and should cither of these attack the plant before the pods are filled, they 
invariably fail. In 1826 almost all the crops of peas were destroyed the A''phides, 
so that tJicy were mown for die haulm only. 

Sect. II. The Jiean^-^Vicia Fdba L. j JHadilphia Deccindria L., onA Leguminoste J 
Feverole, Fr.; Bohn, Ger. j Fava, Ital. ; and Alverjanas, Span. 

.5222. The bean is a valuable field plant, as affording food for live stock, and in part 
for man. It is said to be a native of Egypt; but, like other long domesticated plants, 
its origin is very uncertJiin. It has been cultivated in Europe and Asia time out of 
mind. Beans have been long known in Britain ; but it is only of late years that they 
were extensively cultivated upon general soils, being formerly considered as adapted only 
to rich and moist clays. At that time they were all sown according to the broad-cast 
system ; in which way, instead of benefiting the ground, they were of incalculable detri¬ 
ment. Weeds got away at the outset, and in dry seasons often ruined the crop ; whilst 
in every season the grass or perennial weeds wliich happened to be in the ground in¬ 
creased in strength and in quantity, the openness of the bean crop at bottom allowing 
them to thrive withoxit interruption. 

5223. The drilling of beans with a sm.all mixture of peas is now become a general 
practice in every well cultivated district of the north, more paiticularly in those where 
soil and climate permit the practice to be successfully executed. In this way not only 
heavy eiops are r.aised, but, what is of groat importance, the ground is kept constantly in 
good order, provided suitable attention is bestowed upon the cleaning process. This is 
generally carried on by horse-lxoeing the crop at dilfercnt times, so long as the hoe can 
be used without doing damage; and in this way an able auxiliary is brought forward to 
the assistance of summer fallow, whereby less stress need be laid upon that radical process 
than otherwise would be indispensably necessary. (Brown.) 

5224. The varieties of the bean may be included under two general heads, — the white 
or garden beans, and the grey or field beans. 

5325. Of the white or garden beans (b'ire de marais, Fr.) sown in the fields, the m.izagan and iong.pod 
are almost the only sorts. Of the grey beans, that known as the horse bean, the small or ticks, and the 
prolific or Heligoland^ arc the chief sorts. New varieties are procured in the same manner as in other 
plants. A variety is in use in some parts of Linrnliishirc, ealied the winter bean {F^erole d'hivrr, Fr,). 
It is planted in October in the usual miinncr, and is ready to harvest in (he last week in July or the hrst 
week in August. They arc said to have been Introdueetl from the Continent in 183.5. Wc have lately* 
seen a field of this bean at the Oaks Farm, near Woking, in Surrey, which was planted m October 1831), 
and in full bloom May 13lh following. This rirrumscance, after so severe a winter, is a proof to us that 
this ia a most valuable variety. (Gaid. Mag. vul. vi) 

5226. In the choice of sorts, tick beans .ore supposed by some farmers to be more pro¬ 
ductive than horse-beans; but the latter grow 1 ‘gher in the stem, and produce a more 
stagnated state of the air, or smother the land more, consequently are the most suitable 
for tl>e stronger sorts of soil; and Young remarks, that “ the common little horse-bean 
has the advantage of all others in being more generally marketable; for in certain 
situations it is not always ea.sy to dispose of ticks, Windsors, long-pods, and various 
other large sorts. They also grow higher, shade the grouild in summer more from the 
sun, and yield a larger quantity of straw, which makes excellent manure. But some of 
the other sorts are generally supposed to yield larger products. In purchasing beans for 
seed, care should be taken to choose such as are hard and bright, without being shrivelled 
in their appearance.” 

5337. The best soils for beans are clays and strong loams. On such soils they generally 
succeed wheat or oats, but sometimes also clover leys. Turnip soils or sands are by no 
means proper for tlicm. 

622& In the preparation of the soil much depends on the nature of the land and the state of the weather; 
fbr as beans must bc sown early in the spring, it is sometimes imiHissible to give it all the labour which a 
careful fanoec would wish to bestow. It must also Vb regulated in some measure by the manner of 
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aowlng. In all caaei It ought to be ploughed with.a deep fUrrov alter harvest or early in winter; and as 
two ploughingfi in spring are highly advantageous, the winter furrow may be given In Uie direction of the 
tbrmer ridges, in which way the land is sooner dry in spring than if it had been ploughed across, liie 
second ploughing is to be given across the ridges, us early in spring as the ground is sumciently dry; and 
the third furrow either forma the drills or receives the seeii. iSupp E. Biif. .art. /Igr.) 

52119. Brown, one of the best hean-growbrs in liritain, gives the following directionsThe furrow 
ought to be given early in winter, and as deep as possible, that the cartli may be sufficiently loosened and 
room aSbrded for the roots of the plant to search for the requisite nourishment. This drat (arrow is 
usually given across the field, which la the best method witen only one spring furrow is intended; but as 
it IS now ascertained that two spring turrows are highly advain.igeous, (lerliaps the one in winter ought 
to be given in length, which lays the ground in a better situation for resisting the rains, and renders it 
sooner dry in spring, than can be the rase when i>lougiied across. On tlie supposition that three furrows 
lire to be given, one in winter and two in spring, the fltillowiiig is tlie most eligible prepar.ition ; — The 
land being ploughed in length as early in winter ts is practicable, and tlie cross gutter and headland furrows 
sufficiently dug out, take the second furrow .'ici.iss the first as soon as tlie giound is dry enough in spring 
to undergo the operation; water.furrow it immediately, and dig again the cross gutter and he,i(llaiid 
Airrnws, otherwise the benefit ot the second furrow may be lost. This being done, leave the field for some 
days till it is sufficiently dry, when a east of tlie harrows becomes necessary, so that the surface may be 
levelled; then enter with the ploughs ami form the drills. [Treatise on Bural AJJatm.) 

5230. Manure ts ft equently apjilted to the bean ci op, cs;iecially if it succeeds wheat. By some, dung is 
spread on the stubble previously to the winter ploughing; but tins cannot always lie done in a satisfactory 
manner, at least in the northern parts of the island, unless during frost, when it may lie long exiHiscd to 
the weather before it can be turned down by the plough. The most desirable inotle, thcreiore, is to lay 
tlie manure into ilrills immediately before the beans are sown. [Supp ^c.) 

5211. The best wap, aieniding to Brown, is to a;)ply llic dun^ on Iho stubble before the winter (\irrow 
is given, which grc.itly faciliUles tlie after process tJsed m tins way, a fore st.K'k must be in lialid ; but 
where Hie farmer is not so well ;)iovidetl, spring dunging becomes'iic*cessary, though evidently of less 
advantage At that season it may either be put into the drills before the seed is sown, or spread upon 
the surface and iilougbed down, according to the nature of the drilling process which is meant to be 
adopted. Land dunged to beans, if iliily hoed, i.s always in high order for carrying a erup of wheat in 
succession. I'erinps better wJieat, both in respect of quantity and quality, may be cultivated in this way 
than in any other mode of sowing. 

5232. The climale most favourable to the bean is one neither very dry nor very moist; 
the first brings on the fly, and the last prevents the setting of the blossoms. In general, 
however, a dry summer is most favourable to the production of seed, and moist weather 
to the growth of the haulm. 

5233. The time of sowi-nf; beans is as eaily as possible after (he severity of winter is 
over; in the south,sometimes in January, hut never later than the end of March, as the 
ripening of the crop and its safe harvesting would otherwise be very precarious in this 
climate. Bannister thinks that the proper time for planting beans in Kent is towards 
the latter end of January or early in the following month ; though this business may be 
continued with advantage till the middle or latter end of March, if the weather should 
prevent their being got in at an earlier season: hut in general it is best to embrace the 
first opportunity of sow'ing them after Candlemas, as they often miscarry when the season 
is procrastinated beyond that time, especially if a dry summer should succeed. 

.5234. I'/ic inode of sowing is almost always in rows. Though still sown broad-cast 
in several places, and sometimes dibbled, they are for ihe most part drilled by judicious 
cultivators, or deposited after the plough in every furrow, or only in every flgeond or third 
furrow'. III the latter method the crop rises in rows, at legular intervals of nine, eighteen, 
or twenty-seven inches, and the hand-hoe ought invariably to be employed; liut it is 
only where the widest interval is adopted that the horse-hoe can be used with much 
effect in their subsequent culture. 

.523.5. There arc two modes of dulling beans, fii one of these the lands or ridges are divided by the 
plmigli into ridgelets or one bout stitches, at intervals of about twenlv-seven inches. If dung is to bo 
a;)plicd, the se^ ought to be first deposited, as it is found inconvenient to run the drill.macbiiie alter- 
wanls. The dung may then be drawn out from the carts in small hea;is, one row of heajis serving for 
tiirec or five ridgelets, and it i.s evenly e;)read and equally divided among them in a way that will be more 
minutely deseribed when treating of the cultute of turnips The ridgelets are next split out or reversisl, 
'eitiicT by means of the common plough or one with two mould-boards, by which means both the seed and 
Ihc manure are jierfcctly covered. When beans arc sown by the other method, in the bottom of a coin, 
mon furrow, the dung must be previously spread over the surface of the winter or spring ploughing. 
Three ploughs then start in succession, one immediately behind another; and adrill barrow either follows 
Ihe third plough or is attached to it, by which the beans aio sown lu every third Airrow, or at from twenty, 
four to twenty-seven inches asunder, according to the breadth of the fnrrow.slice. 

62.36. Another apfiroved wap of sowing beans, when dung is applied at seed-time, is to spread the dung 
and to plough it down with a strong furrow ; alter tins shallow furrows arc drawn, into which the seed iS 
de;iositcd by the drill-miichino. Whichever of these modes of sowing is followed, the v hole field must 
be carcftilly laid dry, by means of channels formed by the plough, and when necessary by the shovel; for 
neither then nor at any former period should water be allowed to stagnate on the land. 

5237. The dibbling of beajis is considered by Arthur Young as an excellent method 
when well performed; but the grand objection to it is the difficulty of getting it well done. 

5238, fVhen dihbltng becomes the common husbandry of a district, the workmen find that great earbings 
are to be made by it, and this is much too apt to make them careless and eager to earn still more; and if 
a very minute attention la not paid to them by the constant attendance of the farmer, they strike the 
holes so shallow that the first peck of a rook’s bill takes the seed, and acres may be destroyed if the 
breed of those birds be encouraged. Boys are employed for weeks together to keep the fields, but all 
works that depend on boys are horribly neglected, and thus the tanner sulfers materially; however, if 
the seed is deiiositcd two and a half or (better) three inches deep, it is not so easily eradicated. In some 
distrirts, as Middlesex, Surrey, &c., the method is to plant this pulse in rows struck out by a line, by 
which a great saving is made m the article of seed, a drcumstaiiec which is tliought to compensate fet' 






method of punting beans by the dibber is greatly to 
The economy of this agricultural process is thus explained: —The rows are marked out one Gwt asuiidei« 
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and the seed planted in holes made two inches apart: the lines are stretched across the lands, whi^ are 
formed about six feet over; so that when one row is planted, the sticks to which the line is fastenw are 
moved by a regular measurement to the distance required, and the same metliod pursued till the Held is 
completi^. ifiie usual price for this work is ninepence per peck, and the allowance two bushels per acre. 
Great confidence must necessarily be reposed in the people ^"110 transact the business of planting beans 
by the dibber; for, if inclined to fraud, they h.»ve it in their power to deceive their employer, by thrawiiig 
a great part of the sceil into the hedge ; by Which means their daily profits arc considerably enhanced, their 
own labour spared, and every discovery eficctually precluded till the appearance of the crop. Then, in. 
deeit, the frequent chasms in the rows will gite sufficient indications of the fraud j but by this time perhaps 
the villainous authors of the mischief may have escaped all possibility of detection, by having conveyed 
themselves fVom the scene of their iniquity. 

S230. The quantity of seed allowed ir very different in the southern and northern 
parts of Britain: in the former, even when tlio rows arc narrow, only two bushels or 
two bushels and a half; but in Scotland, seldom less tlian four bushels to the Englisli 
statute acre, even when sown in ridgclets twenty-seven inches distant, and a bushel more 
when sown broad-cast. When beans are sown or planted thick, the top pods only fill 
to the niiinher of three, and four, and half a dozen; w lien tiiin, the plants will pod and 
fill to the bottom. Botli in the broad-cast and drill husbandly, it is common to mix a 
small quantity of peas along with beans. This mixture improves hofh the quantity and 
quality of the straw for fodder, and tlie pea straw is useful fur binding up the sheaves in 
harvest. 

5240. The after catlure. of tlic bean crop commences with harrowing just before the 
young plants reach tlic siirlace. When sown in rows, in either of the modes already 
mentioned, the harrows are employed about ten or twelve days after; and, being driven 
across the ridgelets, the land is laid completely level for the subsequent operations, and 
the annual weeds destroyed. 

5241. dfler the beans base made some growth, sooner or later, according to the state of the soil with 
regard to weeds, the horsc-hoe is einplovcd in the inlervals lictweeii the rows ; and fulluwetl by the hand, 
hoe fur the purpose of cutting down such weeds as the Jiorsc-hoc cannot reach ; all the wenis, that grow 
among tlic beans be; ond the reach of either hoc, should be pulled up with the hand. The same oiierations 
are repeated as olleii as tlic condilion ot the land, in rcg.ard to cleanness, may require 

5242. Itdoie the iiittodiieiion qf the hotse-hoe, which merely stirs the soil, and cuts up the weeds, a com. 
mon small plough, drawn by one horse, was used in working between the rows, and is still necessary 
where root-weeds abound 'I'his plough goes one bout, or up and down in caeli interval, turning the earth 
from the beans, and torining a riilgelet in the middle; then hand.hocs are immediately employe!!: anil, 
after some time, a second liand-lioeiiig succeeds, to destroy any fresh growtli ol weeds The same plough, 
with an ailditional mould-board, finally splits open the iiitcrmciliatc ridgcict, and lays up the earth to the 
roots of the beans on oath side The benefit ol laying up the earth in this manner, however, is alleged to 
be counterbalanced by the trouble which it occasions in harvest, when it is dilficult tu get the reapers to 
cut low cnougli; and it may be properly dispensed with, unless the soil is very wet and level 

5213 In moist warm seasons, this grain hardly ever ripens elTectually; and it is exceedingly difficult 
to get the straw into a proper condition fur the stack. In such cases, it lias been found of advantage to 
switch off' the suiciileiit tops with an old scytlie blade set in a wooden handle, with which one man can 
easily top dress two acres a d.i;. This (qicratioii, it is said, will occasion the crop to be ready for reap, 
mg a fortnight earlier, and also, pcrlnqis, a week sooner ready for the stack-y.ird after being reaped. 

5244. Before reaping beans tlie grain ought to be tolerably well ripened, otherwise the 
quality is im/jiiired, whilst a long time is required to put the straw in such a condition as 
to be preserved in the stack. In an early harvest, or w'here the crop is not weighty, it is 
an easy matter to get beans siilHcicntly ripened; but, in a late harvest, and in every one 
where the crop takes on a second growth, it is scarcely practicable to get them thoroughly 
ripened for the sickle. Under these circumstances, it is unnecessary to let beans stand 
uncut after the end of September, or the first of October; because any benefit that can 
be gained afterwards, is not to be compared with the disadvantages that accompany a late 
wheat seed-time. 

524.5. Beans are usually cut with the siehle, and tied in sheaves, either with straw ropes, or with ropes 
made from peas sown n’ong with them. It is proper to let the sheaves he untied several days, so that the 
winning process may be hastened, and, when tied, to set them up on end, in order that full benefit from 
the air may be obtalncil, and the gram kept off tlic ground. (liruuin.) 

6246. Beans are sometimes snawn, and, in a few instances, even pulled up by the roots. They should in 
every case be cut as near the ground as possible, for the sake of the straw, which is of considerable value 
as fodder, and because the best pods are often )iiaced on tlic stems near the routs. They are then left for 
a few days to wither, and afterwards bound and set up , shocks to dry, but without any head sheaves. 
{Supp. tic.) 

5247. Beans are stacked either in the round or oblong manner; and it is always 
proper, in the northern counties at least, if tlic stock is large, to construct one funnel or 
more to allow a free circulation of air. 

.1248. The threshing of beans is nearly as easy as that oj peas. Threshing them by 
a machine may be considered advanUgeous as breaking the coarser ends of the straw, 
and aqjarating the earth from their root-ends, or roots, if they have been reaped by pulling. 

5249. The produce of beans, when proper management is exercised, and where diseases 
have not occurred, is generally from twenty-five to thirty-five bushels per acre. Donaldson 
says, that a crop of beans, taking the island at large, may be supposed to vary from six¬ 
teen to forty bushels, but tliat a good average crop cannot be reckoned to exceed twenty. 

In Middlesex, Middleton tells us, tliat bean-crops vary from ten to eighty bushels per 
acre, lliey arc rendered a very precarious crop by the ravages of myriads of small black 
insects of tho A'phis kind. The lady-birds (Coccinella) are supposed to feed on them, 
as tliey are observed to be mucli among them.' Foot says, the average produce is from 
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three and a half to four quarters per acre. In Kent, A. Young thinks, they probably 
exceed foiu’ quarters; but in Suffolk, he should not estimate them at more tlwn three ; 
yet five or six are not uncommon. 

5250. TAe produce in haulm, in iitpist seasons, is very bulky. 

5251. 2n the application of beans, the grain in Scotland is sometimes made into meal, 

the finer for bread, and the coarser for su’ine; bu{ beans arc for the most part applied to 
the purpose of feeding horses, hogs, and other donu stic animals. In the county of 
hliddlcsex, all are given to horses, except what are preserved for seed, and such as are 
podded while green, and sent to the I.ondon iparkets. When pigs are fed with beans, 
it is observed that the meat becomes so hard as to make very ordinary pork, but good 
bacon. It is also supposed that the meatmen grind many horse-beans among wheat to 
be manufactured into bread. , 

' 52S2. The fionr qf beans is more nttlritive than that of oats, as it appears in the fattening of hogs j 
■whence, acconling to the rcsixsctive prices of these two articles. Dr Darwin su^pect:> that peas and beans 
gcocrally supply a cheaper provender for horses than oats, as well .is for other domestic animals. But as 
the flour of peas and liciins is more oily, he believes, than that of oats, it may in general be somewhat 
more difficult of digestion ; hence, when a horse has taken a stomach ful of peas and beans alone, he may 
be less artis'C for an hour or two, .as Ins strength uill he more employed in the digc-tinn of them than 
when he has taken a stomachful of oats A (rerman physician gave to two dogs, which had been kept a 
day fasting, a large quantity of flesh food ; and then taking one of them into the fields, hunted him with 
great activity for throe or tour hours, and lelt the other liy the fire. An emetic was then given to each of 
them ; and the fowd of the aleo|iiiig dog was found perfectly digested, whilst that of the hunted one had 
undergone but little alteration Hence it niav, he savs, be found advisable to mix bran of wheat with 
the peas and beans, a food of less nulrimcnt, but of easier digcstiun; or to let the horses eat before or 
after thorn the coarse tussocks of sour grass, which remain in moist pastures m the winter; or, lastly, to 
mix finely cut straw with them It is obseivcd in the filth volume of The Hath Papers, that it has lieen 
found bv repeated exfieiiciire, that brans arc a iniich more heaity and profitable food for horses than 
oats. Being out of old oats the two last springs, the writer substituted horse-beans in Iheir stead. In the 
room of a sack of oats with chafi’, he ordered tliem a bushel of beans with chaff', to serve the same time. 
It very soon appeared the beans were superior to the oats, ftom the life, spirit, and sleekness of the horses 
Hean iltaw, when mixed witli peas, Brown considers as aifurding almost as much nourishment 
when properly harvested as is gained from hay of ordinary quality ; when it is well got the horses are 
funiler ol it thcin ot pea straw. It should either he given when newly threshed, or else stacked up and 
cuiiiprcssc’d by treading or covcring.s, as the air is found materially to affect both its flarour and nutritive 
quality. 

.52.54. The produce of beans in meal is, like that of peas, more in proportion to tlie 
grain tlian in any of the cereal grasses. A bushel of beans is supposed to yield fourteen 
pounds more of flour than a bushel of oats, and a bushel of peas eighteen pounds more, 
or, according to some, twenty pounds. A thousand parts of bean flour were found, by 
Sir II. Davy, to yield 570 parts of nutritive matter, of which 426 were mucilage or 
starch, lO.S gluten, and 41 extract, or matter rendered insoluble during the process. 

52.5.5. The diseases of beans are, the rust, mildew, black fly or Aphides, and in conse¬ 
quence the honey dew-s. 

5256 A'phides, when they Itve on beans, arc of a dirty bluish-black colour, similar to those on the elder 
and cherry. The larvie of the roccinclla septenipunetkta, as well as the |)crfect insets, devour the 
A'phis. fjeveral of the small summer birds, viz. I.irgest willow.wren, middle, and smaller wren, wliite. 
throat, lesser white-throat, black-cap, and Dartford warbler, also live on them. The A'phides of beans are 
brought on by very dry weather: they arc most prevalent on the summits of the plants; and some have 
attempted to mitigate the evil by cutting off the tops. In general, liowcvor, the disease is without remedy, 
cither preventive or positive. In extreme cases they destroy the leaves, stalks, and fruit; and when 
this is foreseen, the best thing the farmer can do is to mow the crop or plough it down, and preiiare the 
land for wheat or otherwise, according to the rotation. 

Sect, III. The Tare- — V/c/a satlva L.; Diadelphia Decandria L., anti Leguminusw J. 

Vescecommun dcprintemps et tVhiver, Fr. ; Wicke, Gcr. ; Logho, Ital. ; and Arv^a, Sp, 

5257. The tare, vetch, or fitch (J'iciasativa,_/fg. 742.), lia,s been cultivated for its stem 
742 and leaves from time immemorial. It is considered as a 

native plant, and is found wild also in China and Japan, 
llay, in 1686, informs us, that the common tare or vetch 
was then sown almost all over Europe ; that it was chiefly 
used in England, mixed with peas and oats, to feed horses; 
but that it was sometimes sown separately for soiling 
cattle, and was reputed to cause milch cows to yield much 
milk. The tare, Brown observes, is of hardy growth, and, 
when sown upon rich land, will return a large supply of 
green fodder for the consumption of horses, or for fattening 
cattle. 

5258. The varieties of tares are chiefly two, the winter 
and spring tare; both have local names, as gore vetch, 
rath ripe vetch, &c. Some consider them as distinct species, 
but this is doubtful. 

5259. As the result of an etperiment tried for two year* at Bury, In 
Sufiblk, Professor Martyn observes, that there appears a material 
difference in the constitution, if we may so call it, of the two tares in 
question. Not to say any thing of a trifling dlftVrence in the colour 
and size of their seeds, the only visible mark of distinction seems to be 
a disparity in ttw first leaves of the upnght stalks, which in the spring 
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tare are elliptic, and rounded or notched at the end, but in the winter tare linear and drawn to a point. 
The leaves an the branches whicli allerwards issue below, and in tunc form tlie bulk of the plants, are the 
aamc hi Iwtli vetches But, whatever the ditference may be, it is evident that the seeds or the two sorts 
oufsbt to be kept separate; since each sown out of its proper season is found not to prosper. 

.’itHX). New varieties tif tare may be obtained by the usu.'ii^ineans ; and it is tliought that some of the 
numerous species of this plant, which are natives of F.urope, might be cultivated with advantage. The 
French cultivate a variety which they call Vesce blancAr,ot I,entitledu Canada, Ficia satlva SIha. Tliey 
include also among tlieir forage vetehes Fici.i angustitblia, Crdcca, PseCido-CVdcco, bidnnis, shpium, anil 
Ihtea. The f”icia narbonfiisis and scrratifbAa are cultivated in Germany. Dr. Anderson has recom. 
mended the F. s^piiim j and a writcsr in TAc Bath Agt Icuttural Tramacltom, the V. Crdcca. Some species 
of/.hthyruB, O'rohus, and A’ rviim might probabiy also be tried with success. 

.'>‘201. In {housing between the spring and winter taic, every thing must depend on the intention of the 
crop. If the object i.s to have early feed, the wnlLor variety is undoubtedly to lie |ircfcrrod ; butwhcrc the 
land IS foul and requires to be two nr three times ploughed in sjiriiig, nr where a late crop is desired, or a 
crop tor seed, then the spring variety will gciier.illy deserve the pietorence. 

The Soil prcfcrreil by the tare is a clay, liut they will grow in any rich soil not 
over dry. In a moist climate, the iiaulin grows so luxuriant as to rot at bottom; and 
in one over dry it is dcfieieiit in length. A dry season, however, is on tlie whole more 
favourable than a moist one, as this crop soon covers the surf ate. 

.GSIU. The preparation of the soil seldom consists of more th.in one ploughing, ii‘c^'r autumn sowing; 
and of a winter and spring plouglniig, when to he sown in spring. If in the latter cast, ^he land is very 
foul, several pluughiiigs arc given, or one ploughing and scvei.il stirrings with the cultivator In 
general, tares succeed some ot tlie corn irops In England m.uiurc is sometimes given cither with a 
view to eating them oif early, and following with a crop of turnips, or to enriching the sod for a crop 
of wheat. 


.5264. The time o/" soiling tlepcnds on the kind of tare, and the purpose in view. 

.‘>‘20:>. The winter vaiieti/ is sown in !spptomi)cr and October; and the first sowing in spring ought to be 
as early as the season will permit If they arc to lie rut green fur soiling tlirnughoul the summer and 
autuniii, which is the most adv.iiitagcous method ol consuming them, suecessive sowings shoulil tollow 
till the end of ]VI.iy. Summer tares, when meant for seed, Brown observes, ought to be sown early, 
“ otiicrwisc the return will bo imperfect; but when for green food, any time betwixt the first of April 
and the letter end ol May will answer well, provided cru)>s in succps.siuii, from the first to the last-men* 
tioned period, be rcgul.irly cultivated. Instinccs .are not wanting of a full crop being olit.ained even 
wiien the seed was sown so late as tiic middle of June, though sowing so l<tte is a jiracticc not to be 
rccoinmcildeil. In Middlesex, the winter sowings are coinmenced .ibout tlie lieginiiing ut August; in 
the northern counties no wintcr.sowiiigs arc made, as the tare tliere will not endure the severity of 
that season. 

52GG. The mode of soiling tares is mostly broad-cast, which should be performed as 
evenly as possible over the surface of well-prepared laud ; the seeds beinjv afterwards 
covered in by proper harrowing, in order to prevent their being picked up by birds, and 
ensure tlieir perfect vegetation and growth. It lias been suggested, however, that, in 
rich clean soil, it is probable the row-method would succeed well with this sort of crop, 
which, as IVIarshal stales, is the practice in some of the .soiitliern districts of the island. 
After the ‘eed is .sown, and the l.and carefully harrowed, a light roller ought to be drawn 
across, so thpt the surface may he sinootlied, and tlie scythe permitted to work witliout 
iiitcrruptioi^ It is jnoper also to guard the field for several days against the depreda¬ 
tions of pigeons, who arc remarkably fond of tares, and will pick up a great p:ut of the 
seed, unless constantly watched. 

5267. The quantity of seed to an acre is from two and a half to three and a half bushels, 
according to the time of sowing, and to whether they arc to be consumed green or left to 
stand for a crop. 

52GS. When tares are intended for seed, less seed is required tlmn when they arc grown for soiling or 
for drying the haulm. A writer in The t'armei’s Magaxine (vol. i.) has suggested, that tlie most pro. 
ductive method of sowing this rroj), when intended for seed, is to mix (licm amongst beans when drificil, 
at the rate of 6ne firlot of tares to one boll of beans. From trials made it is asrertained, it is said, that 
the quality of the tarts is vastly improved by being blended with beans, as, by clinging to the latter, they 
arc kept from the ground, and enjoy the full benefit of the sun for rijieiimg them in a perfect manner; 
and they arc in this way much easier harvested than when sown by themselves. They answer, at the 
same time, for b.-uid8 to tie the principal crop; and the prodiiec may, on an average of seasons, be con. 
siderod as at least double. A little rye sown witli winter tares, and a few oats with the spring sort, not 
only serve to support the weak creeping stems of the lares, but add to the bulk of the crop by growing up 
through the interstices 

.')2G9. In the cAaire of the seed it is hardly jiOBSible to distinguish the grain of the winter ftom that of 
the spring variety ; the former is alleged to be rather smaller and lighter coloured; but the only reliance 
must be on the honesty of the vendor. Plump seed, and a sample free iVom the seeds of weeds, will of 
course be selected, whatever be the variety. 

5270. The afier cidlurc given to tares consists merely in pulling out the larger weeds, 
unles.4 they are in rows, in which case the horse or hand lioe is applied; or intended for 
Bead, in which ca.se weeding must be more ptirticularly executed. 

5271. 7« reaping tares for soiling they ought always to be cut with the scythe, as the 
sickle, by breaking asunder the stalks, and tearing up a number by the roots, renders the 
second crop of little value. When mown early, they will in a moist season produce three 
mowings, but generally two. In reaping tares for seed, they may bo either mown or token 
with the sickle, and treated like peas in drying, stacking, and threshing. 

5272. Tares are eaten the ground in some places by diiTerent kinds of live stock, 
particularly by sheep; ana as the winter-sown variety comes early in spring, tlic value 
of this rich food is then very considerable^ The waste, however, in this way, even 
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though the sheep are confined in hurdles, must be great; and still greater when consumed 
by horses or cattle. 

5273. Tare crops ate sometimes made into hay, in which case more attention is found 

necessary than in those of most of the artificial grasses, as wet is mure injurious to tlicm, 
and they require more sun and air; but in otlier respects they demand the same cautious 
management, in order to preserve the foliage from Jjcing lost. The time for cutting for 
this purpose is, according to the autlior of The Sytiojisi', Husbandry, when the blossoms 
have declined and they begin to fall and lie flat. When well made, the hay is of the best 
and most nutritious quality. « 

5274. The produce of tares cut green ir according to Middleton, ten or twelve tons per 
acre, which is a large crop; and when made into liay about three tons per acre, which 
shows the disadvantage of making tlicse crops into hay. It is found tliat the spring tare- 
crops are lighter, and most liable to be injured by a dry season. 

"5275. The produce in seed is likewise found to be considerable, being by some stated 
at from three to six sacks; but in other instances forty bushels, or more, have been 
obtained from the acre. 

527C. In the appUcation <f tares they are found to be a hearty and most nourishing food 
for all sorts of cattle. 

5377. Cows give more bntier when fed with this plant than with any other food whatsoever. Horses 
thuve better upon tares than they do upon clover and ryc-grass; and the same remark is apiilicable to the 
fattening of cattle, which lecd faster u|ion this article of green fodder tliaii upon any kind of grass or 
esculent with winch we are acquainted. Danger often arises from their eating too much, especially when 
])odded; as colics, and other stnmaeli disorders, arc .ipt to be protliiecd by tlic excessive loads which they 
devour. I’ertiaps a great quantity of fixed nir is eontained in this veget<tblc; and as heavy crops are rarely 
dry at the root wlien cut, it is nut to bo wondered that .leoideiits often happen, when the animal is indulged 
with the unrestrained consumiition of them Were oat straw mixed with the tares in the racks or stalls 
in which they are deposited, it is probable that fewer aeeidents would follow, though this assistant is only 
required when the tares arc wet, foul, or over sueriilcnt It the plants aiccut green, and given to live 
stock, cither on the field or in the fold-varcls, there is, perhaps, no green ermi of greater value, nor any 
better calculated to give a succession of herbage flroin May to November. The winter-sown tare, in a 
favourable climate, is ready tor cutting before clover. Tile first spring-crop comes in after the elover must 
bo all consumed or made into bay; and the successive spring sowings give a produce more nourishing for 
the larger animals than the aftermath of elover, and may ntrord green iixxl at least a month longer In 
the county of Sussex, Young observes, “ taro erojis are of such use and importance that not one tenth of 
the stork could be maintained without them; horses, cows, sheep, bogs, all feed uimhi tlicra, hogs are 
soiled upon them wilnout any other food. This plant maintains more stock than any other plant whatso¬ 
ever. UiKin one acre Davis maintained four horses in much better condition than upon five acres of 
grass. Upon eight acres lie has kept twelve horses and five cows for three months without any other 
food ; no artificial food whatever is equal to this excellent plant.” This statement must he coupled with 
the usual produce of turnips in Sussex, 10 or 15 tons per acre: hence the supposed superiority of taros to 
every other green crop. 'I'ares cut green, Prolessor Thaer observes, draw no nourishment firom the soil 
whatever j while made into hay, they atibrd a fodder preferred by rattle to pea straw, and more nutritive 
than hay or any other herbage. 

.5278. The use of the grain of tares is generally for reprodurtlon ; but they are also given to pigeons, by 
wliirh they .ire highly relmhcil, and it is tliought they would form a very good food lor poultry. In 
Germany they are given to horses, cows, shceii, and swine. *• 

5279. The diseases of tares are so few as to be of no consequence. A crop is soine- 
times, but rarely, lost by mildew. 


Sect. IV. Various Legumes which might be cullivnicd in British Farming, 


5280. The kntU, kidneyhean, and chick pea arc grown both in France and Germany, 
as field plants, for tlieir seeds, which are used as food. Tliey arc by no means likely 
to become articles of general culture in Britain ; but it is worth while to know that they 
may be cultivated hero instead of being imported, and .also that they form very excellent 
articles of human subsistence. 




52.81. The lentil is the £Tvum L(m L .; Lentillon, Fr : Lentzm, Ger.; and Lenticcia, Ital. ifg. 743) 

It is a legume of the greatest antiquity, being iii esteem in Esau’s 
lime, and much prized in Eastern countries ever since. In Egypt 
and Syria, they are parched in a iVying.pan and sold in the shops, and 
considered by the natives as the best food for those who undertake 
long journeys. The lentil is considered a native of France, but has 
been known in England from the earliest agricultural records. Iti 
Gerardo's time they were sown like tares, their haulm given to 
cattle, and the seed to pigeons, and used in meagre soups. 

5282. There are three vatieties gf lentils cultivated in France and 
Germany: the small brown, which is tlie lightest-flavoiired, and the 
• bC'St for haricots and soups; the yellowish, which is a little larger, 
and the next best; and the lentil of Provence, which is almost as 
large as a pea, with luxuriant straw, and more fit to be cultivated as 
a tare than as food for man. The French have also a winter lentil, 
Lentillon d’hiver ; and they cultivate the E'rvum Ervilla, Lenttile 
Srse OH Ervillier, and the E, monftnthos, Lett d une Jleur, Jarosse 
d'Auvergne. The Spanish lentil,—fiesrc eulitvee, Lentille dCEspagne, 
Fr., Lenteja, Span,, — is the E&thyrus satlvus. (.fig. 744.) It is some- 
times grown in gardens in this country, and occasionally In the fieldi 
in France. The lentil of Canada, LenHUe etu Canada, Fr., U the 
Ftcia plsUSrmls Lin. (Jig. 745.) Ffcia Ervflia Willd., ^J'rvum tetrasp^rmum Lm., and E. hirsittum Lin., 
are also cultivated in some places as lentils; and indeed the seeds of all the tribe Tieia (Encj/clojnedia qf 
JPkmts, p. 1066.) may be eaten by man. 

6S83. A dry, warm, sandy soil is requisite for thedentil; it is sown rather later than the pea, at the rate 
of a bushel or a bushel and a half to the acie; in other respects its culture and harvesting are the same. 
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and it npeni sooner. The lentil, \oung observes, is a crop not uncom’.non about Chesterford in Essex, 
where they sow a bushel an acre on one ploughing in the beginning or middle of March. It is there 
the cuiitom to make hay of them, or sew! them fbr euUing into chaff for trough.meat for sheep and 
hori.es, and they sow them on both heavy and dry soils It is, however, added, that the whole country 
IS ot a calcareous nature. It is likewise stated, thiit attentmn should be i»aid not to water horses soon 
alter eating this sort of food, as they are apt to hove them. They are asserted to be cultivated for the 
same purpose m Oxfordshire, and probably in other districts. ^ 

.W8-k The pr^uee of the lentil in gram is about a fourth less than that of the tare; and in straw it is not 
a third as much, the plants seldom Krowlng^novo one foot and a half high. The straw is, however, very 
delicate and nourishing, and preferred for lambs and calves, and the grain on the Continent sells at nearly 

double the iiricc of peas. Kin- "" 

hoff obtained from 884(1 part, 
of lentili^ ]i!60 parts of starch, 
and ll'l.'l of a matter analogous 
to animal matter. 

13285 The iite of the lentil on 
the Continent is very general, 
both 111 soups and dressed with 
a butter sauce as h.aricot. They 
lire inipoited from Hamburgh, 
and holtl in London ioi tlic 
same jiurpose 

.'ly.Sli. The ehicK pea (Pon- 
elnthc Uauanre, I'r j Cicer 
arictlniiiT,, Jlp .52.), glows 
naturally in the south ol 
Kiiropc, and is cultivated tlicre 
lor (he s.iiiie piirpo.ses as the 
leiilil, hut It IS too delicate 
for field culture in this cuuii- 
tiy. 

5287. The kidtuybean (i’has^olus viilghris L.; Haricot, Fr.; Sekminkbohne, Get.; and Fagimlo, Ital) 
is a native of India, but ripens readily in dry summers in most parts of Britain. Its culture has been 
hitherto eonliiied to gardens; but it might he grown (vnially well in dry, warm, rich, and sheltered soils, 
being grown in the fields ot Germany, Switzerland, and in similar climates 'i'he sort generally used lor 

this puriiose is the small dwarf white; the ground is prepared by several 
Btii rings, and the seed is dibbled in rows eighteen inches or two feet 
asiiiulcr in the beginning of May The ground is hoed and weeded 
during the summer, and the crop is ripe in August. It is usually 
hanesteil by pulling up the plants, which, being dried, are stacked or 
threshed. 'I'ho haulm is of little bulk or use, but the seed is used in 
making the esteemed French dish called haricot, which it is desirable 
the cottagers of this eoiintry should be made acquainted with. There 
is, prrha|>.s, no other vegetable dish so cheap and easily cooked, and at 
tile same time so agreeable and nourishing. The beans arc boiled and 
then mixed with a little salt butter or other fat, and a little milk or 
water and flour. From 2840 parts of kidneybean, Kinhofi' obtained 180.5 
parts of matter analogous to starch, 851 of vegeto-animal matter, and 
700 p.'irts of mucilage. Haricots and lentils are much used in all 
Catholic countries during Lent and matgre days, as they, fVom their 
peculiar constituents, fonn so excellent a substitute for animal food. 
During the prevalence of tlie Homan religion in this country, they were 
probably mucli mure generally used than at present; as reformations 
are often carried fiirthcr than is necessary, possibly lentils may have 
been left off by Protestants, lest the use of them should be considered 
a symptom of popery. 

5288. The while lupine (Lupinblanc, Fr.; Luplnus fflbus L.,fig. 74fi) 
w<is cultivated by the Homans as a legume, and is still occasionally 
grown in Italy and F'ranee. The seeds were formerly, and arc sometimes 
now, used as food; but more generally the whole plant is mown and 
given as herbage to cattle, and sometimes the crop is ploughed down as 
manure. 



Chap. IV. 

Plants cultivated for their Boots or Leaves in a recent State as Food for Man or Cattle- 

.5289. Plants cultivated for their roots or leavts are various, and most of them are 
adapted both for human food and that of domestic animals; but some are cliicfly or 
entirely grown for the nurture of live stock. The plants which we include under this 
head, are the potato, turnip, carrot, parsnep, beet, cabbage tribe, lettuce, and chiccory. 
The culture of roots may be considered a branch of farmmg almost entirely of modern 
and more ffeculiarly British Uian any other department. Tufnips were culti¬ 
vated by the Romans, and in modem times brought into notice as objects of field cul¬ 
ture in the last century; but they were most imperfectly managed, and of very little 
utility in agriculture till their culture was undertaken by the Britisli farmer. The 
potato, carrot, and parsnep were also first cultivated in the fields of this country. Fri¬ 
able or light soil, superior pulverisation and manuring, tlie'row-method, and careful 
after-culture, are essential to tlie maturation of the plants to be treated of in thia 
Chapter; and hence the importance of such crops as prepararions for those of the- 
bread corns. , 
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5290. The nutritive products of these plants are thus given by Sir H. Davy; — 



In 1000 PartA. 


Systcnutle Name. 


j'oliinum tuberosum . iPotata . . | 

Bkis. vulgaris . . bled boot 

clcla • . Mangnlil wurt!!cl 

j^rjssica it^pa - • ^Common turnip > 

var. rutabilga Swodisli turnip - 
OaAciis Cariita - . C'.iriut 

Piistinaca iidtlva . . l'ar.sMcp 

olcr&cca - - Cabbage . 


MurilaffD 

• f'F 

81.1 lu 

Sarrharln« 
niaiter oi 
huicar. 

From ‘.’00 

From 90 

to 15.1. 

to 1,1. 

14 

191 

13 

119 

7 

34 

9 

51 

3 

9.7 

9 

90 

41 

91 



Sect. I. The Potato. —• fioltinrnn tuieruiinn I..; Pentandna Mono^^nia L., and 

So/anetP .7. Pomme de Tine, I’V, ; Cartojfet, Gcr.; TarluJJlo or Potno di Terra, Ital. j 

and Batata, Span. 

5291. The potato is ascertained to be a native of South jlmerka, having been found 
wild both in liiienos Ayres and in Cliili; tliough Humboldt was very doubtful if that 
could be proved: he admits, however, that it is ii.aturaliscd there in some situations. 
Sir J. Banks {Hurt. Trans, vol. i. p. «.) considers that the potato was first brought into 
Europe from the mountainous parts of South America, in the neighbourhood of Quito, 
where tliey were called papas, to Spain, in the early jiart of the sixteenth century. From 
Spain, where they were called batlatas, they appear to have found their way first to Italy, 
where they received the same name with the truffle, taratoufi. The potato was received 
by Clusius, at Vienna, in 1588, from the governor of Mons, in Hainault, who had jiro- 
cured it the year before from one of tlie attendants of the Pope’s legate, under the name 
of taratouflo, and learned from him that it was then in use in Itoly. In Germany it 
received the name of cartoffel, and spread rapidly even in Clusius's time. 

SSf)2. To Erigtanit the potato was hi ought from Virginia by the colonists sent out by Sir Walter Haleiglt. 
in ]58t, who returned iii .July 158(5, .md “ probably," according to Sir Joseph Banks, “ brought with tl(«n 
the potato.” Tliomas Hernot, m a rei>ort on the country, published in Dc Dry’s Collection of Voyages, 
(vol. i. p. 17.), descrilies a plant called openank (not openawk, as m the Hort. Tians.), with “ roots as large 
as a walnut, and others much larger; they grow in damp soil, many hanging together, as if hxed on 
ropes; they arc good food, either boiled or roasted ” Gerarde, in his Herbal, published in ISffi, gives a 
figure of the imtato, under the name of the ttotato of Virginia, whence, he says, he received the roots; 
and this appetlatioii it appears to have retained, in order to distiiiguisli it Irom the battatas, or sweet potato 
(Convolvulus BatiUas), till the year KilO, if not longer. “ The sweet potato,” Sir Joseph IJpnks observes, 
” was used in England as a delicacy long before the introduction of our potatoes; it was Imported in con. 
siderabic quantities from Spam and the Canaries, and was supiiosed to possess the power of restoring 
decayed vigour. The kissing comfits of EalstalT, and other confcrtions ol similar imaginary quahtie.s, 
with which our ancestors were duped, were principally made of these and of eringo roots.” 

5W. The potato was first planted hy Sir Waltei Bah igh, on his estate of Youghall, near Cork, and, 
Gough say.s, w<is “ I'herished and cultivated lor food ” in that country before its value was known in 
England ; for, tliuugh they were soon carried over from Ireland into Lancashire, Gerarde, who had this 
plant in ins garden in 1597, under the name of Batthta virgini,5iia, recommends the roots to be eaten as a 
delicate dish, not as common food Parkinson mentions, that the tubers were sometimes roasted, and 
steeped m sack and sugar, or baked with marrow and spices, and even preserved and candied by the 
enmtit-m.ikcrs There is a tradition among the peasantry in the county ot Galway, that the potato was 
introiluceti there previous to its being known in any other part of Ireland, owing to a vessel with some of 
the roots on board having been wrecked on their coast, and a few of the roots having boon roastctl by 
children who found them, they were so much approved of, as to induce the planting of the renniinder 

For encouraging the cultivation of potatoes, with the view of preventing famine, the Royal Siociety 
took some measures in 1(533. Still, however, although their utility as an article of lowl was better known, 
no high character was bestowed on them. In books of gardening, published towards the end of the seven¬ 
teenth cenfurv, a hundred years after their introduction, they are spoken of rather slightingly. “ They 
arc much uscti in Ireland and America as bread,” says one author, “ ,vnd may be propagated with advan. 
tage to poor people.” — “ I do not hear that it hath been essayed,” are the words of another, “ whether 
thev may not he propagated in great quantities, for food for swine or other cattle.” Even the enlightened 
Evelyn seems to have entertained a prejudice agakit them: “ Plant potatoes,” he says, writing in 
“ in your worst gtound. Take them up in November for winter si>ending; there will enough remain for 
a stock, though ever so exactly gathered ” But the use of potatoes gr.idually spread, as their excellent 
qualities became better understood. It was near the middle of the eighteenth century, however, before 
they were generally known over thewoiintrv ; since that time they have been most extensively cultivated. 
In 1796, it was found that, in the county of Essex alone, about 17U) acres were planted with potatoes Rtr 
the supply of the Ixiiidoii market. This must form, no doubt, the principal supply ; but many fieldf'dr 
potatoes are to be seen in the other counties bordering on the capital, and many ship-loads are annually 
tmiiorted flrom a distance. In every county in England, it is now more or less an object of field culture. 

5295. Potatoes, as an aHicle of human food, are, next to wheat, of tlie greatest im¬ 
portance in the eye of the political economist. 

.rasa From no other crop that can be cultivated will the public derive so much food as from this valu¬ 
able esculent; and it admits of demonstration, that an acre of potatoes will feed double the number of 
people that can be fed from an acre of wheat. Potatoes arc also a nourishing and healthy food, relished 
ny almost every palate; and it is believed there Is hardly a dinner served up Ibr six months in the year 
without them, In any part of the kingdom. Nolwithstanduig all these things, and they are of great im¬ 
portance in one point of view, wc arc doubtful whetlicr potatoes can be placed so high in the scale as 
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They require a great deal of mamfiie, while, generally speaking, It^tlo is returned by them; they are a 
bulky unhandy article, troiibleivime in the lifting and carrying processes, and interfering with the seed 
season of wheat, the most important one to him; and, from particular circumstances, they cannot be 
vended unless when raised in the vicinity of large towns; hence they are in most respects an unprofitable 
aiticlc. To the farmer, the real criterion U the profit whicfi* potatoes will return in feeding beasts : and 
here, we apprehend, the result will altogether be in favour of turnips, and rutabaga, as the most profitable 
articles for that purpose. 

5297. What is called the ifam., or Surinatntfditalo, was formerly considered of importance to the fanner, 
ns an assistant to his turnip crop, or rather a succedancum, which is of material benefit when turnips are 
ronsiimed; but as thi.s variety cannot bo used a.s human food, the extension of its culture cannot be 
reroiniiieiulud. By cultivating any of the good eating sorts for the use of cattle, a sucCCdancum may be 
had for the human si>ecics in years of scarcity. „ 

5‘298. The vedve of potatoes as a fallow crop, and as an article of food for cattle coto. 
pared with turnips and cabbages for the same puri>oscs, Marshal observes, may be con¬ 
sidered thus: —- 

.'52*W. Potatoes are more nutritions ; and, in the opinion of those who have used them, fatten cattle 
much quicker than either turnips or cabbages Potatoes, too, being secured from the severities of winter, 
are a more certain article of fitting than turnips or cabkigcs; both oi which are liable to iierish under 
an alternation of firost and thaw ; and the turnip, more jiarticularly, is locked up, or rendered more diffl. 
cult to be come at, during a continuance of snow or frost. Turnips and cabbages, if they out-wcather the 
severities ol winter, occiiny the soil in the spring when it should be prepared for the succeeding crop; 
while potatoes, if properly laid up, are .i food whicli m.iy be continued without inconvtnicncy until the 
cattle be fiiiisheil, or the grass has acquired the requisite bite for finishing them in the field. Un the other 
hand, potatoes are a disagreeable ciop to cultivate: the planting is a t^ious dirty business; and taking 
them up may be calted the filthiest work of husbandry, especially in a wet autumn. A powerAil argu¬ 
ment lor the extensive culture of potatoe.s as food for live stock is, that in seasons of scarcity they can be 
adopteil as human food. Here, as in many other points, the opinion of Marshal and other English agricuU 
turists IS rather at variance with tliat of the Nortliumberland and Berwickshire cultivators. In Berwick¬ 
shire and Roxliurghshirc, a crop of potatoes is often taken before turnips, by means of which the land m 
restored to a fertile state. 

^.KX). The varieties of the potato are innumerable: they difler in theii leaves and bulk 
of haulm; in the colour of the skin of the tubers; in the colour of the interior com¬ 
pared with that of tlio skin; iu the time of ripening; in being farinaceou.s, glutinous, or 
watery; in t.osting .'igrcealily or disagreeably; in cooking readily or Iciliously; in the 
length of the subterraneous stolones to which the tubers are attached; in blossoming 
or not blossoiiiiiig; and, finally, in the soil which they prefer. 

5;301. The earliest varieties qf the potato arc chiefly cultivated in gardens, and therefore we shall only 
notice such early sorts as arc grown in the fields. These arc — 

T)ic earl> kldncVt The non>wurh, 1'he earijr show, and The early champion. 

The hist is the most generally cultivated round Tyrmdon; it is very prolide, hardy, and mealy. Early 
varieties, with local ih'imes, arc cultivated near most large towns, especially Manchester, Llvcrp^l, Glas. 
guw, Edinburgh) and the metropolis. 

5.Wi. The late field tat u'ties in most repute arc — 

The re(1«nt«cd kidney. Illack skin, white interior, and 

I«irire kidm-y, Fiiiple) %ery mealv, productive, and keeps well* 

lireudliult, ntisod In 1810, from sertl, and esK'imoil one of lied n]>plci keeph theionKe^t ofan^i. 

the heldbcuti; white, meai>, well tastid, Tnrian, or purple .ind vhitc skinned, an esteemed Scotch 
and prohric. ^ jiruUhc, mealy, eiu.cediii,jly well ta&tcd, and kcciw 

Isancsbhire pink eye, good* well* 

5303. The varieties (^'own rxclusivcty as food for Itve stock are — 

The \Am or Surinam potato i largo, rod and white skinned. ThenxnoMc, large, yellow without and within, very prolific, 
and the interior veined Hitl) red, flavour dis.igrceat'i<*, and notfittoe.it. 

not Mich as to admit of its being uhed as human food. It The late champion; large and prolific, white skinned, and may 
succeeds bevt on heavy lands. he used as human fixid. 

5901. Kew varieties of potatoes are procured with the greatest ease; The following directions arc given 
in a usefiil work on th is plant: — Pluck olf the .ipples when the stalk has ceased to vegetate and Is drying up, 
The seed being then fully ripe, break the apple in a hair sieve, wash the pulp clean from the seras, and 
dry them in the sun; then sow the seed in lieds in March, and take the jiotatoes up in October. They 
will attain the size of nutmegs, nr at mo.st be no larger than walnuts. Select the fairest and best, and keep 
them secure from l ost by tliurniighly drying, and intcriiuxiiig, and covering them with silled wood or 
coal-ashes. IMant them in April fuUowing, at the distance of filleen inches asunder; and when the plant 
IS two Inches high, hill tliemwith fresh earth. This may be done scvcr.'tl times, constantly taking care to 
Jcecp them clean from weeds, Oliservc when the stalks decay; snmcwill be found decaying much sooner 
than others; these arc the early kinds, but those that decay last are the sorts which come late. Take 
them up in rotation as they rqien, and let the produce of each potato be kept sc|)arate till the next year. 
Such as come early may be tricl as soon as they ar.- taken up, by dressing one or two: should they be 
ajiproved, the remainder may be preserved ; but those which arc late should dot be tried before January 
or February, for it will be found that the late kind of potatoes, newly raised, are very soft, and cut like 
soap, until they liavo licen hoarded a certain time, wjien they become mealy. Under each stalk you may 
expect to find a gallon of potiitoes, those planted the third year may, perhaps, produce two sacks; and 
their increase afterwards will be very considerably greater. Thus it takes full three years to form an adc. 
quatc Judgment of potatoes raised fium seed i and, after .ill, if one in ten succeed so as to be worth pre. 
serving, it is as l.hich as can bo reasonably expected. In general, the produce of the seed will resemble 
the«t>arent stuck; but red varieties will give both white and jed oBkpring, and among the ofikprmg of 
kUneys will be found round-shaped tubers. One great advantage of raising varieties ftom seed is alleged 
tobe the invigor.itlon of tlio vegetative principle. 

S-W. Some if the earlier sorts of potatoes do not blossom, and consequently do not, under ordinary 
management, produce seeds. To procure liiossoms and seeds from these, it is necessary, from time to 
time, during the early |>art of the summer, to remove the e.-irth from the roots of the plants, and ]>ick off 
the tubers or potatoes as they begin to form. By thus preventing the strength of the plant from being 
employed in forming tubers at the runt, it will flow into the leaves anddierbagc, and produce blossoms and 
apples. Knight, the president of the Horticultural Society, by adapting this practice, succeeded in pro- 
curing seeds from some sorts of potatoes which had never before produced blossoms; and from these 
seeds he raised excellent varieties, some hardy and less early, others small and very early. Ho fiirthec 
impregnated the blossoms produced by these early potatoes with othet,sort8, spine early and some late (in 
the way in which graziers cresn the breeds of cattle to Improve the offiipring), and he succeeded in producing 
varieties, mure early than late sorts, and more hardy and prolific than any early potatoes he tiad seen. 
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Thete ho cultivated Sn hi« fleUa, deeming them prefei^aUe to all other aortt as admitting of later plant, 
ing and cBrhcr removal; and tbupradticehejustly considered as highly Civourable to the succeeding crop 
of wheat 

5.306. In choosing a sort or sorts of potatoes iTom the numerous varieties whveh arc ta tic found every 
where, perhaps the best way is, for the sector to procure |aniples and taste them, and to fix on what 
best pleases nis imlatc. The snaw Is one or the best early potatoes for general held culture, atul the 
kidney and bread fruit are good sorts to come in iii sneecssion. The I.aiiiashire pink is also an eliCeUent 
potato; and we have never in any part of the British Isles tast^ a potato equal ip mealiness and flavour to 
this variety, as cultivated round Brcscot, near Liverpool Thfl red apple and tartan are ot undoubted pre. 
tereiice as late or long keeping potatoes. The yam is decidedly Uie best potato tor stuck, and will produce 
trom twelve to liSeen tons |>cr acre 

5307. The soil in which tlic potato thrives heat is a light loam, neither too dry nor too 
moist, blit if rich, it is so much the bette. They may, however, be grown well on many 
other sorts of lands, especially those of tlic mossy, nioory, and similar kinds, where they 
are fiee from stagnant moisture, and have had tlieir paits well broken down by culture, 
and a reasonable portion of manure added. The best-flavoured table potatoes arc almost 
always pioduccd from a newly broken up jiasturc ground not manures!; or fiom any new 
ia>n, as the site of a gruhbed up copse or hedge, or the site of old buildings or roads, 
llcpeated on the same soil they veiy generally lose thtir flavour. The yam produces the 
largest crojis on a loamy and rather strong soil, though it will glow wcdl on any that is 
deeply ploughed and well manured. 

5308 In pi epnrmg the soil foi potntni v, it is of iniicli importinec to free it as completely as possible frimi 
root wcsids, winch (annot be so well extiriuleil afterwards, as in the culture ot turnips, and some other 
drilled crops, both because the borse.lioe nuist be eMbulcrt iltogetber at a time wben vegetation is still 
vigorous, and because at no period of their growth is it sale to work so near the plants, es|iecially after 
they have made some progress in growth It is the cailitr time ot planting, and ot flushing the after¬ 
culture, that renders [lutatui s a vi ry iiidiflercnt substitute for tallow, and in this respect in no degree com. 
]>arable to turnips I or this ri csoii, as well as on account of tile great quantity of manure required, their 
small value at a distance liom large touns, and the greet expense ot transporting so bulky a comniodity, 
the (iilture of iioUtocs is by no means c xtensive in the best managed distru ts Unless in the immediate 
vi( imty ol siu h tow ns, or in s ciy populous meiiulac tunng couutu's, iiotatoes do not constitute a regular 
lotatum crop, though thc\ are raised almost every where to tlie extent required lor the consumption of 
the firmer and his serve-mts, and, m some cascs, torocc isionally Iccxiing hOrscs and cattle, particularly late 
in spiiiig Hie* first ploughing is givcxi soon after harvest, and asccond, and lommonl) a tliir.t, early in 
spring; the land is then laid np into ndgekts, tioin twenty-seven to thiity inche's broad, as lor turnips, 
and manured in the same manner 

5500 7hi it's! mnnvu (<» th( potato appears to he littery farmyard dung , and the best mode of apply, 
ing it, imnieilnteh under the pot ito se ts A ny manure, lioevci t r, may be applied, and no pl.int will hear 
a larger dose of it, nr thrive in eoirser or less prepared muieire • even dry straw, rushc's, or spray ol trees, 
may be made use ol with suceess It is alle'ged, howevei, that leeent liorse manure, salt, and soapers' 
ashes, have a t< ndcni y to give potatoes a rank t tste, and to re iidcr them seabby 

5310. The best climate for the potato is one i.ithcr moist than dry, and temperate or 
cool, lather than hot. Hence the excellence' of tlie Iiish potatoes, which glow in a dry', 
loamy, c.ilcaieons soil, and moist and te'inpcrale ehinate; and hence, also, tlic inferiority 
of the potatoes of h’rance, Spain, and Italy, and even Gennany. In short, the potato 
is grown nowhcie in the world to the same degree of perfection as in Irclam^ and Lanca¬ 
shire, and not even in the south of England so well as in Seotlanel, and thC north and 
westci n counties all whuh is, in our opinion, clearly attributable to the climate. 

.5311. The season for planting potatoes in the fields, depends much on the soil and 
climate'. Where tliesc' arc veiy dry, as they always ought to be for an caily Crop, the sets 
are usually put in the ground in Mitrch or earhei; hut for a full crop of potatoes, Apiil 
is tlie best time for planting. Potatoes, indeed, are often planted m tlit' end of Way, 
and sometimes even in June; but the crops, although often as abiinilant, are ncitlier so 
mellow nor mature as when the sets aie planted in April, or in the fust eight or ten 
days of May. For seed, however, they aie prefeiable. 

5312. In preparing the sets of potatoes, some cultivators recommend large sets, others 
small potatoes entire, and some laige pot itoes entiic. Others, on the ground of experi¬ 
ence, Site equally strcmious in support of small cuttings, sprouts, shoots, or even only the 
eyes or buds. With all these difierent soits of sets, good crops arc stated to have been 
raised, though tokiablc-sized cuttings of pietty large potatoes, witli two or three good eyes 
or buds in each, ai c probably to be preferred. 

5313. Indepfiatmtlff of the increased expense qf Ihaseed, it la never a good practice to make use of wbde 
potatoes as sets 'The best cultivators ni Ireland aim Scotland invariably cut the largest and best potatoes 
Into sets, rejecting, in the case of kidney (lotatoes, the root or mealy (tid as having no bud, and the top or 
watery end as having too many No objection U made to two or ev cn three buds on each set, though one 
is considered suflicient. A very sUfflit txcrciseol common sense might have saved the advocates tor 
shoots, scooped out eyes, fire, their experiments and arguments, it bt'ing cvidtnt, as Brown has obsesved, 
to every one with any uraetical knowledge of the nature ol vegetaliles, that the strength ot the stem at 
the outset dcjiends in direct proportion ujion tlie vigour and jiower of the set. The set, thciclore, ought 
to be large, rarely smaller than the fntirtn i>art of tlie jaitato, and if the potato is ot small sire, one hall of 
it may be profltably used. at all events, r.ither err in giving ovcr.largc sets, than in making them ton 
small; because by the first eiior no great loss can be sustamixl, whereas, by the other, a teeme and lato 
crop may be the consequence It is ascertained beyond doubt in Lancashire, ( heshire, and other counties 
in the north and west ot England, that sets taken trom the top or watery end ot the jiotato, planted at tho 
tame time with sets taken at the toot or mealy end, will ripen their tubers a fortnight sooner. U is ascer¬ 
tained also, and account^ for on the same general principle, that the plants raised^ tVom unriK tubers 
are both vigorous and more early than such as are raised from tubers pcrlcctly npe. (See Card Mag,vti.ii.) 

6314. Sets should alwaifs he cut some daj/s before planting, that the wounds may dry up; but no harm 
WUl result brom perfonning this operation several wfeks or months beforehand, provided the Mtf are not 
exposed too muon to the drought so as to deprive them of their natural moisture. 
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5315r TkevaanlitSfofseti denendi on the size of the potatoes; tn general, where the sets are sufficiently 
Urge, from eight to ten cwt. will be required fhr an acre: more than ten for yams, and fewer than eight cwt. 
for itae early nonsuch and ash -leaved. 

5316. The nwdes of planting the potato are various. 

S317. made culture U employed, they arc very frequently planted on beds (provincially lazy.bedsi, 

of fhur or six feet wide, with a trench or gutter of a foot or eighteen inches in width between. Which 
supplies soil for earthing up the potatoes. This is the rudest mode of planting and cultivating potatoes, 
and unworthy of being imitated either on d’fhrm or in a garden. The next mode is planting on a plain 
surface, cither with or witliout manure, according to the state of the soil. Here the sets arc placed in 
rows, with a distance of ftom eighteen inches to two feet and a half between the rows according to the 
kind of potato, and from four to nine inches in the rows. In planting, a hole for each set is made by a 
man with a spade, while a woman or boy drops the set, and the earth is replaced; or the jHitato dibber is 
used, and the ground afterwards slightly harrowed. Another mode of planting on a plain surface, when 
the sod is inclined to be dry, is in some cases practised, which is, after the land has been brought into a 
proper condition by ploughing over twice or nftener and well harrowed, to spread the manure regularly 
over the whole surfsco, the sets being planted in every third furrow, and the dung with the fine earth 
turned upon them by the next furrow of the plough. In this way the manure is however placed upon the 
sets, which has on rx;>criment beeu fully shown to be injurious to the produce. Besides, from the whole 
of the surface of the ground being covered with dung, a considerably larger proportion must be requisite 
than when deposited only in the drills, and of course the crop cannot be cultivated to advantage lit 
tb.it res|icct. 

5‘I18. la planting the potato on smard land, after it has been prepared by the liso of a plough that just 
pares off tlie surface and dci>osits it m the furrow, it is advised by Somerville to place the sets upon the 
inverted sod, and eoror them with the loose mould from below by means of a common plough; or the 
trench plough may be used with perhaps more advantage; but a better method is that of paring and 
barning. In some 'cases the practice is, however, to turn down the turf with or without manure, and 
then to put in the sets by a dibble; though the former is probably the better practice, as the turfy mate- 
ll'al on which the sets arc put soon begins to decay, and the purpose of a manure is in some measure 
answered liy it. It is a plan that may be adopted with advantage where manure is scarce, as in bringing 
waste and other coarse grass lands into the sl.ite of preparation for grain crops. 

5 )li A mode oj planting potatoes and at the satne lime trenching the land, is practised in Lancashire, 
and 111 some districts in the north-east of Scotland. Tlie farmer having carried the dung, and laid it on 
the field in heaps, at proper dist.mces, the operation is porlurnied by the manufacturers and jieople who 
rent the fieUl, and in tiic following manner : — Across the end of the ridge a trench is formed, about 
three feet wide, and from ten to fourteen inches deep, according to the depth and quality of the subsoil. 
That being done, a second trcn$h of the same breadth is marked off, and tne surface-soil, to the depth of 
six or eight incites, is thrown into the bottom of the former trench, over which a sufficient quantity of 
dung being teid, the potatoes are plaiitnl at the distanee of eight or ten inches from each other, and then 
as much eartii is taken from the bottom of the second trench as is necessary for covering the potato sets, 
and making up the first trench to its former level Thus tlie field being complettuy trenched, well 
manured, and kciit thoroughly clean by repeated hanil-hoeings, must not only produce an abundant 
crop of potatoes, but must also be in liigli condition for rc>cciving whatever kind of seed may be after, 
wards sown. 

.'>.‘130. The mode tif planting potatoes practised by tho best farmers of the northern districts, is In 
drills formed by the pkiugh in the same manner as in preparing the land for turnips. The soil is laid up 
Into ridgelets from twenty-seven to thirty inehes broad, the manure is distributed between them, and 
on this manure the sets arc placed, brom lour to eight inches asunder: they arc then covered by reversing 


f>.'321. The planting of early potatoes is carried to a very high degree of {lerfection in Lancashire. It is 
statcil in The l,ancii\hire Agricultural Report, in respect to the raising of seed potatoes, that upon the 
same ground from whicli a crop has already lieen taken, the early soeil-potatocs arc in some places after, 
wards planted; which, after being got up about November, arc immediately cut up Into sets, and prc. 
served in oatchiisks or saw-dust, where they remain till March, when they are planted, alter having had one 
sprout taken off, which is also planted. The sprouts are of a length suflieicnt to appear above ground in the 
space of a week. But the most approved method is, to cut the sets, and put them on a room-noor, where a 
strong current of air can be introduced at pleasure, the sets laid thinner, as about two layers in depth, 
and covert with the like materials (clialf or 8.tw-dust) about two inches thick : this screens tliem from 
the winter lirosts, and keeps them moderately warm, causing them to vegetatej but at the same time 
admits air to strengthen them, and harden their shoots, which the cultivators improve by ojwning the 
doors and windows on every o|q>nrtunity atforded by mild soft weather. They frequently examine them ; 
and when the shoots are sprung an inch and a half, or two inches, they carefully remove one half of their 
covering, with a wooden rake, or with the hands, taking care not to disturb or break the shoots, l.ight 
is requisite, as well as air, to strengthenand establish the shoots; on which account a green-house has the 
advantage of a room, but a room answers very well with a good window or two in iLand if to the sun still 
better. In this manner tliey suiTcr them to remain till the planting season, giving tnciii all the air possible 
by the doors and wi-idows, when it can be done with safety from tVost: by this method the shoots at the 
top become green, leaves arc sprung, and arc moderately hardy. They then pliiritdhcm in rows, in the 
usual method, with a setting-stick; .sod carefVilly till up the cavities made by the settmg.sticly by thu 
method they are enabled to bear a little frost without injury. The earliest potato is the su[icxne wliite 
kidney; from this sort, upon the same ground, have been raised four crojis, having sets ftomtfie repo, 
aitory ready to put in as soon as the others were taken up; and a fifth crop Is sometimes raised from tha 
tame lands, the same year, of transplantcii winter Ictt "-c. 'I'hc first crop had the adv-mtage of a covering 
tn firosty nights It is remarked that this useful information was communicated by J. Blundell, Ormsklrk, 
and has hitherto been known only among a very few firmers 
.,5322. In the western parts of Lancashire the early potato is cultivated in the fields in warm situations, 
and brought to market in the end of May and during June. The chief sorts there grown for this purpose - 
are, the lady's finger, or early RufTord kidney, and the early round potato. The cultivators, aware that 
the iwds firom the root and top end of the tuber germinate at diftbreiit periods, assort their sets in 
IMowiog manne' {—The sets near the top end Olg.747. a) are firund to.come to mathrity a fortnight 
earlier than those at the root end (if); and these, therefore, form two classes of sets 
for an earlier and a later croti. Tlie sets firom the middle (ft, c,) are put toKttier 
for an intermediate crop. The sets are planted in the month of March er beginning 
of April, in drills of twenty-four drills in twenty yards, in the following manner: — 
Alter the drills are formed {Jig. 748. a), loose earth is brushed with a spade at 
harrowed down, to the depth of six inches, in the interval between. them (ft); 
•lung is then placed over this loose earth, to tho depth of four or live inches (q>; 
the potato sets of the earliest degree (j!g„747. a) are then laid on the manure, 
at four or five inches apart, for the early crop: and sets of the seoond.degree 
(Jig. 747. ft.), at from six to eight inehes apart, for latqr crdjte; and so on. The 
sets tor the early cm* are then covered with a simde, to the depth of two inches,' 
and subsequently dbvered, at two or three difibretit times, to the depth of about 
five inches. Tne second anti third crops ore usually coverud^ wlth"’ the pfougtk 
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SomoUjrtbepotateos intended forplantg early In the year, before they are wanted te be^tmi, hMate^wnd 

•eparate in idraw,nr on warm boarded aoon;.a)u| |ii;hera,.'pbt 
them on flakes or hraraes, in warm sitdaHona near the flre,^ar' 
the same purpose, in order that they may sprout} when to 
tpngitvd to the length of half an inch or an inch,tney artTUim ' 
caroflilly cut as described, assorted, and planted, loard. Stag. 
yol i. p. 407.) 

S3S3, In the north qf Lancashire the potatoes ^re remored 
from their winter ^uarfors In the last week of Jannary*,^ and 
spread out on a floor or placed on shelves in a roonl where a 
fire is kept, or in an Upper room of a , warm house. On the 9dr 
of February they are covered with ,•» blanket or wooiion rlothfor 
about four wecl(k,-wbioh is then taken olf in order to harden the 
mrouts. Towards the latter end of March the sprouts will -be 
found aiwut two inches tong, and, if they are careiUIly set, the 
potatoes will be ready in seven oreight weus aiterwardt. Some 
bring the sets forward by spreading them out and slightly cover, 
ing them with light mould under the Stags or on the shelves of 
a greenhouse, or in a cucumber A-ame, or in a loit ever 1s qtatne 
or cow-house. {Gnrd. Mag. vol. ii. p. 48.) 

63S4. In Denbighshire the early potatoes cultivated are the Foxley, the Nelson, and the Ruffbrd kidnty. 
Potatoes intended for sets the following year arc taken up before they arc ripe, just when the outer skin 
peels off, and before the stalk or stem begins to wither; they are then laid upon a gravel walk, or any dry 
surface flilly exposed to the sun . they remain in that Situation for a month or six weeks, when they 
become quite green and soft, as if roasted, and often much shrivelled j they arc then put away in a cellar 
or pit, where they will remain dry, and neither Invaded by Irost nor much heat In February they are 
examined, and every eye being then generally found ftill of long sprouts, they are fit to be planted. The 
tubers are therefore cut, seldom into more than two sets, viz the eye or top part, which is planted by itself, 
and found to come a fortnight earlier : and the root or bottom part, which succeed them. (Gard, Mag. 
voL it. p. 172.) 

5325. In gardens in the south cf England potatoes are planted in a warm border flrom the first week 
of October, till the latter end of November. They arc placed nine or ten inches under the surface, and 
Well covered with dung. About the latter end of March they begin to ap|>ear above the surface, when 
the ground is deeply hacked with a mattock, and made very loose about the plants; then m a fortnight 
or three weeks move the surface again, but the plants need not be cartheil up unless they arc very much 
exposed to the wind, when a little may be drawn about them to keep them steady. By this method fine 
ash-leaved kidney potatoes may be gathered by the 12th or 15tli of Mf|y, even in situations not very 
favourable for early crons, and nearly three weeks earlier than they can be gathered from sets planted in 
the same situation in the latter end of February; and if ordinary care is taken in planting, no danger 
need be apprehended from the frost. (.Gant, Mag. vol. vi p.59.) Every farmer knows that, among the 
com raised alter a crop of potatoes, potato plants will be found which can only have sprung from tubers 
preserved there all the winter, in consequence of having been buried by the plough deeper than the frost 
conld reach. It is evident, therefore, that this garden mode of raising a crop of early potatoes miglit be 
adopted in the field, more especially where the soil was dry; but the success would dc 4 >end entirely ofi the 
deep pronging or grubbing of the soil lietwcen tlic rows early in spring This might be done to the same 
degree of perfection as in the garden by the excellent implements ot Wilkie or Kirkwood. (2(>56. and 
49M.) 

.5326. In Comteall early potatoes are planted in October, 8]iTing up a few weeks afterwards, are ready 
before the autumnal ftost stops their growth, and the soil being covered with Utter to exclude the ftost, 
they are bewun to be used about the end of Oecember, and continue in use till May, when they are suc¬ 
ceeded by the spring planted crops. Of late years Covent Garden market has received supplies of early 
potatoes from Cornwall, treated in the above manner. {Gard. Mag. vols. il. v. vi.) Early potatoes, when 
they first come through the ground, are liablo to be injured by spring ftosts; but there is an easy and 
eft'ectual remedy to every cultivator who will take the trouble—and that is to water thcmttfo as to thaw 
off'the ftost bclore sunrise. In Ayrshire, where even late potatoes are liable to this mjury, acres arc 
sometimes so watered on a single farm; .ill the hands being called to business by tlic break of day, and 
the water being sprinkled on the young sprouts, from vessels of any sort, by means of a handfti! of straw. 

A gaidcn.pot and rose would of course answer better. 

S.827. The after culture of potatoes consists in harrowing, hoeing, weeding,, and 
earthing up. 

5328. AU potatoes require to be earthed up, that is, to have at least one inch in depth of earth heaped on 
their roots, and extending six or eight inches round their stem. The rcapn of this is, tliat the tubers do 
not, props^y speaking, grow under the soil, but rather on, or just partially bedded in, its surface A 
c^ng of oarth, therefore, is found, by preserving a eoiigciiul moisture, greatly to promote their growth 
unA magnitude, as well as to improve their quality, by preventing the potatoes from becoming green on 
the sitte neat rae light. The earth may be thrown up trom the trenches between the beds by the spade; 
or, where the potatoes arc planted in rows, the operation mav be performed with a small ploiuh, drawn 
by one horse, or by the hoe. In Scotland, where the iiotato is extensively cultivated by thqjfarmer, as 
fiiod for cattle as well as man, the plough is universally used. In IrcUnd, where the bed, or lazy.bed, 
BiBimer U adoiRed, the earth is thrown up from the intervening trenches. The hoe is generally used by 
markrt-gardenen. 

5S20. The (tf^r-cuUure, where potatoes are planted in ridgclcts, as above described (5319.), commences 
when the -plants begin to rise above the surface. They are tlien harrowed across, and afterwards the 
borse-hoe, or small hoeing plough, and the hand-hoe are repeatedly cmplojcd in the intervals, and be¬ 
tween the plants, as long os the progress of the croii will permit, or the state of the soil may requirei The 
eeilh is then gathered once, or oftencr, fl-om the middle of the intervals towards the roots of the plants, 
afterwhlch any weeds that may be left must be drawn out by hand; for when the radlclqs have extended 
for in search or food, and the young Miots begin to form, neither the horse nor hand-hoc can be admitted 
Without Iqjury. » 

5339 The aftar..euUure adopted in some parts of Devonshire is somewhat singular, and deserves tif be 
hotioed. The hats’ are there generally cut with three eyes, and deposited at the dipth of ^rce inches 
with the spade or dibber: when the first shoot is three inches high, prepare a harrow with thorns Inter¬ 
woven between the tines, and harrow the ground over till all the weeds are destroyed, and not a shoot of 
the potatoes left It may seem strange that such an apparent destruction of a crop should cause an 
increase; but It may be affirmed as an incontestable fact, that by this means the produce becomes more 
dbundant. The reason ^ipeors to be Ais: although three eyes are left to a piece of potato, one always 
vegetates before the othen, and the first shoot is always single; that being broken off, there is for the 
present’a cessation M vegetation. The other eyes then begin to vegetate, and ftiere api^r ftesh shgott 
mm the broken eyej to uiat the vegetation Is trebled, the earte made loose, ana the lateni shc^ more 
fteely expanded. If these hints are observed, the produce of potatoes, it Is said, will exceed n fifth of the 
etopobtwedby4beumaliaodeofcttlUvatioii. m - t 
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mi The euUure of poftOoet t« the (Mrtct qf Kmtj/re is thus giTOn by «n intelligent wnter in tl^e 
IVanMctions of tbo Bighiand Society 

fiSSS. The land w generoUy ploughed at eailp in spring as possible, and that at least twice In cases 
where the two plquf^ingt do nut sufficiently pulverise the ground, it receives a third, and after every 
ploughing IS well harrowed. The greatest attention ought always to be given to these preparatory 
operations 

6333 . The ground bang now prepared, and the season for planting arrived, drills are made for recoving 
the seed with the common plough, these are drawn about two feet asunder, and three mrhes in depth 
The first seven of them are all drawn ftom one end of the field, the plough returning out of work iVom the 
other end, in order to afford time and room tor the operation of putting in the seed, and also the dung, 
where this last operation is rendered necessary By the time the plouiniinin has drawn three of these 
shallow drills or furrows, the persons in charge of the secil begin to plant the first of them, laying Mch 
plant at a fostance of from nine to ten inches, these are followed by others who put the dung on the top 
of it, in the case already mentioned, where the manure is to be put into the drill The ploughman, having 
complete seven of these drills, may now proceed to return, by ploughing to the de|ith ot seven inches 
tibtween the first and second drills, so as to cover the seed in the first He then opens another of the 
shallow drills of three inches, at the distance of two feet, as before mentioned, from the last which he had 
made, being tbe seventh, and returning back, he makes another of the seven inch deep forrows between 
the second and third rows of seed, which eovi rs the second returning, he opens another seed drill, and 
tock again a deep one, between the third and fourth rows of seed, which covers the third row, and so on 
from each end of the held In this manner the drilling and pi ring will proceed, without any interrup. 
tion or interference the one with the other, the plough hiving at hr^t ittained a suffliient distance ftom 
the planters to have always a dnll open before they can overtake it I'hi great advantage ol placing the 
seed BO much nearer the surface than the deeper furrow alongside of it Is, th * t is more effeotually pre- 
served from the bad cSbets of wet or damp, consequently less liable to be injured by frost, and it springs 
sooner 

5334 In this slate the field is allowed to remain from a fin tnight to three weeks, when it is cross harrowed 
to a perfect level Afterwards, as soon as the drills can be distinguished by the potatoes shooting above 
the ground, the plough is again applied, and the drills are formed as before, but in doing so, the plough ■■ 
taken as close as possible to the pliiit upon both sides, on one side the plough is lightly put in, but on the 
other It IS inscrtM as deep as possible, throwing the soil over on its neighbouring row of seed, filling up 
the vacuum which the plough had previously left at it, and forming at the same time a ridge, as it was 
originally, on the top of the plant What is thus ploughed in the forenoon Is cross harrowed com. 
pletely level during the same afternoon 1 he great advantage which I apprehend to be derived from this 
process is the loosening of the soil, destroying the weeds, and the saving of hand hociiig 1 am satisfied, 
from my own particular experience and observation, tli it this mode of treating the young growth of 
the potato is far preferable to any other I have seen practised, either here or elsewhere, however forbid 
ding the rough usage thus given to tbe young plant may aj pear to one inexperienced in this particular 
mode of cultivating it 

5335 As soon as the needs begin to appeal, the plough is again introduced, which, in the idiom of 
this country, is called “ taking from the ^tatocs, which is dt ne by running pretty close to the plant on 
both sides, so that a slight ridge is thrown up between the line of j lints, and in this situation they remain 
tor eight days, when the pi irit is “ put to by again aj ply mg the i lough bi tween the row s, and separating 
the earth composing the middle ridge above mentioned, tc wards the plant on each side, but without cover 
mg It After this^ the process of “ putting to of earth is eoiitmucd as the pi int grows, and takes place 
at least twice, until the stems arc so high that a single horse going among them may seriously injure 
them Ihe “ putting to will now be understood ns a deeper insertion of the plough in the middle of 
the drill Ihe whole of the labour of | loughing, drilling, * taking from, and “putting to the potatoes, 
as above described, 18 performed with the eummoii plough {Uight Sic Jrans voi viii pi^) 

SSSa The field culture of the potato in AigyUshire is thus given bv an experienrixl cultivator in the 
Gardiner s Maf.a%ine The manure is sometimes appliexl to the field during winter and ploughed in, or 
It u by the better ece noniists reserveil till the hi Id is dulled for planting When the fit at plan is adopteoi, 
another ploughing is given across the field, ivhicli is then planted, the plough going one bout along the fur¬ 
row of which Uie set is placed, and then covered by the return of the plough 1 be best way is to prepare 
the field in the same way as for turnips, and place tbe dung in the drill, ind the set on it {fig 74P a), and 

then cover them up by clearing down the ridgelet, and 
forming others (6) a fortnight or so afterwards, tlie 
whole field IS harrowed across fc) As soon as the 

S lants have so far sj routed as that the drill can safely 
L traced from end to end (d), then the whole Hold u 
drilled again, as at first, with a very strong furrow (e), 
and then the h iriows ate set immediately to work after 
the plough bashnished drilling, and the field is levelled 
again (/) Any one that is unacquainted with the 
system would suppose the crop ruined, but it ii fke 
otherwise The after culture is no way diflbreift from 
the common practice of paring away the eartn, drill 
harrowing, and earthing up, as in other countiiei. It 
IS advisable only to pare or earth, as tbe case may beg 
one side of the drill at each turn; as, by thie means, 
the opkiations ore sooner performed sft tbe time, the 
earth can be more frequently stirred, and at the same 
expense The charm of this system oonsists in the 
Iditional drilling up and harrowing down , by thw 
harrowing, aU the larger clods ore thrown to the Air. 
row, where they ore folly pulverised by the drUi 
harrow and after culture, and all Uie weeds ate so 
efibctually drawn from between the plants that there 
IS no use of band hoeing The exMnse may be caL. 
cutated at less than a third of haniLhocsag, uom die 
efibet and expedition, of course, dry woatner b the 
time for the second drilling and cross hanowuig to be 
perfomted {Oard Mag ved h p. Sift) 

IS a part of afterculture not unworthy the attention 
(brmer This may at first sight appear too minute a matter to enter mto tbe eponmny of 
management But when it it considered that the seed is the essential part of every plant, and Uigt to 
which to ultimate eflbrts of nature are always directed, It will be allowed that an important of the 
nourbhment of every vegetable must be devoted to this purpose tbe case of the potato, every person 

knows that the weight of the potato apples, grown by a single pilant, b very considerslde Now we have 
seen ( 5304 .) that apples igay be produced instead of tubers in early potatoes , whence it may Justly he in. 
...forreo, that mote tubers may be produced >n late ones by preventing the growth of the applaa Such WM 
reasoning of Knmht, and, by repeatedly making the experiment, he came to this conolusion, that hi 
oriAgary cases of field culture^ by piqcbmg off the blossoms of late crops of potetoes, more than one ton 
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pet acts of additional tttbon will bo produced. Hie eimerimenU are related In the lecond voltnne of 
Wft^oriicuUurtU TVansaelioiu.end tbe practice la niDilar to one common ainongthe gruwen of bultteoa 
-Holland, m alluded to by Dr. Darwin, who also rerommenda its application to the potato. A 
womdVi w il'ay Wilt crop the blossonu ftom an acre of potatoes in a day, or even in less time, When the 
crop is not excessively luxuriant. , 


5338. The taking the crop of potatoes on a small scale is generally performed with 
the spade or three-pronged fork; but under judicious farm management^ and Hie row 
culture, by the common plough. 

5339. The coulter it removed and the plough goes first along one side of all the ridgelets of a ridge, or 
any convenient breadth, and then, when the potatoes so brought to view are gathered by women placed at 
proper distances, it returns and goes along the other side. When the land is somewhat moist or of a 
tenaeiom quality, the furrow-slice does not give out the roots freely, and a harrow which fouowi the 
plough is commonly employed to break it and separate them from the mould. Various contrivances have 
l^n resorted to for this purpose. A circular harrow or break, of very recent invention, to be attached to 
the ntougb, has been found to answer the purpose well, and to effect a considerable saving of labour. A 
machine for taking up and collecting potatoes Is said to have been invented by Mr. Imchaol Barry of 
Swords near Dublin} but though we have written to that gentleman, we have been unable to procure a 
description or drawing of his invention. 

5340. A mode qf taking part qf a crop suited to cottagers and others, especially in years of scarcity, 
deserves to be mentioned. Having ascertained that some of the tubers have attained an eatable sire, go 
along the rows and loosen the earth about each plant with a blunt stiek, taking two or three of the largest 
tubers from each and returning tbe earth carcfritly. By keeping tlic ^gc oi tiie blunt spatula or spade 
perpendicular to the main stem of the plant, the flat side will be parallel to the radiating roots, by which 
means they will be comparatively little injured. By tins means txith an early sup|>ly, and the advantwe 
of two enipg, may be obtained; tor the tubers which remain will increase in siac, having now the nouri^ 
ment destiM^ to complete the growth of those removed. 

£1341. Potatoes intended for seed should be taken up a fortnight or three weeks before being fully ripe, 
tor reasons that have been given in treating of early potatoes, and will be recurred to in treating of the 
diseases of this plant The ill shaped, small, bruised, or diseased tubers should be laid aside, and the 
fairest and best dried in the sun, spread on a cellar or loft floor, and covered with aslies, or chaff of si^- 
ficient thickness to keep out the frost In this state they may remain till wanted for cutting. Some 
persons in Ireland plant potatoes from which they intend to procure sets extremely late, namely, the first 
week in July. The produce consequently never attains the same degree of size or ripeness as that of an 
earlier planted crop. 

5342. Potatoes are stored and preserved in houses, cellars, pits, pics, and camps. What¬ 
ever mode is adopted, it is essential that the tubers be perfectly dry, otherwise they are 
certain of rotting, and a few rotten potatoes will contaminate a whole moss. 


.'1343. Tke most ^ectual mode, and that which is generally adopted, consists in putting them into close 
houses, and covering them well up with dry straw. In some p.-irts of Scotland it is a roinmon practice to 
dig pits in the ixitato-flcld, when the soil is dry and light, and, putting in x>otatocs to the depth of three or 
four feet, to lay a little dry straw over them, and then cover them up with earth, so deep that no frosts can 
altbrt them. Another mcthoil, which is practised in England as well as Scotland, is to put tliem together 
ill heaps, and rover them up with straw, in tlic manner of prescrvuig turnips, with this addition, that the 
heaps are afterwards well covered with earth, and so closely (tacked togetlier as to exclude frost The 
farmers in lauicashire in the course of taking them up sort and separate their potatoes according to tbcir 
sizes, and arc {tarticularly careful to throw aside ail those that arc spoiled Iicforc raising, or that are cut in 
the taking up. This is a very ncecss.ary and proper xirccaubun (Bltiioug)i by no means generally attended 
to), as the enm must have a much better chanee for keeping, than wlicn diseased or cut potatoes are stored 
up with it. It is also of great advantage to have the work perforined in a dry season, ilj the [lolatoes 
seldom keep well when taken up wet, or when placed in any sort of re]iository for keeping while in that 
state. 


5344. Potato pies, as they are called, arc recommended by Young as the best mode in which potatoes 
esn be stored. A trench, one foot deep and six wide, is dug, and tbe earth rleanly shovelled out, and laid on 
one side, and on the bottom of the trench is laid over them a bedding of ‘■traw. One-horse carts shoot down 
the potatoes into the trench; and women pile them up about three feet high, in tlic shape of ahouse roof. 
Straw is then carefully laid over thorn six or eight inches thick, and covered with earth a foot thick, neatly 
smoothed by flat strokes of the siiade. in this method he never lost any by the severest frosts j but in 
cases of its freezing with uncommon seventy, another coat of straw over all gives absolute security. 
These pies when opened should each be quite cleared, or they are liable to deiircuation. To receive one 
at a time, besides also being at first filled for immediate use, be lias a house tliat holds about 700 bushels, 
form^ of posts from fir plantations with wattled sides, against which is laid a layer of straw, and against 
the sides exteriorly earth six feet thick at the bottom and eighteen inches at tc^; the roof flat, with a stack 
of beans upon it This he has found frost-tight The beans keep out the weather, he says, aud yet aiimit 
smy steam which rises from the roots, which, if it did not escape, would rot them. 

5346. Several other modes if preserving potatoes are in use in different places. In Rutlandshire, 
Marshal says, the method of laying up potatoes is universally that of camping them: a method somewhat 
similar to the above, but which requires to be described. Camps are tballow pits, filled and ridged up as 
a roof with potatoes; which are covered up with tbe excavated mould of the pit This isa happy mean, 

_•-t— .jj p'ljj jpjjj jjiyin- them ujion the surfica Camps arc of various 

.1 a long square form Uke a corn-rick, and of a size proportioned to tbe 

™ _r. —__,_wever, been found by experience, that when tiie quantity is large, they 

are liable to heat and ; much damage having sometimes been sustained by this imprudence. 1^- 
perienced campers bolcl that a camp should not be more than three feet wide; four feet ara perhaps as 
wide os It can be made with propriety, proportioning the length to the quantity; or, if tills is very larm, 
fbmiing a range of short ones by tfawsioe of each other. The usual de^b is a foot The bottom of the 
treneh Deing bedded with dry straw, the potatoes are deposited, ridging them up as in measuring them 
wltir a buHid. On each side of the roof long wheat straw is laid, neatly and evenly, as that^ i^jiver 




frost It is needless to tdiserve that a camp should have a dry situaticm: and that tbe roots ought to be 
deputed in oa dry a state as postible. These Camps are tapped at tbe end, some bavins, or a quontl^ of 
loose straw, being tiirust close In the open end, as a bung or safeguard. As it is a matter at the higHMt 
inportanoe to prcMrve this root without spoiling during the whole year, it has been sugeerted, tiiat »• 

beat method yet discovered for keeping potat-* *-“■ —---” 

floor early in the spring,-and to rub off the l, 
out I by using Utcie precautions, Donaldson 1 

month of June . ^ 

65M. frs Canada and Russia the potato is preserved in boxes in houses or cellar^ heated whennrcmtary 
to a temperature one or two degrees above the freezing point by stoves. {.Farm. Mag. voL xx. p. 449.) 
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SW. 1\> keep pottuoet avp length qf time, the most eO^tual way is to place thwa to Ain byeia on a 
luatform suapended to an ice cellar. There the temperature being always betow that of active vi^etal(dt*!> 
thev will pot (pcout; while not being above one or two degrees below the fVeeaing point, the tub^ ts* 

be troat bitten.' Another mode is to scoop out the eyes with a very small scoop, and keep thej-fw. ),,.a;'(l 
in earth. A third mode is to destroy the vital principle by kiln-drying, steaming, or scalding, a murth 
mode is to bury them so d^p in dry soil that no change of temperature will reach them, and consequently, 
being without air, they will remain upwards of a year without vegetating. 

5348. T/ie produce of the potato vioiea from live to eight, and sometimes ten or twelve 
tons per acre; the greatest produce is from the yam, which has been known to produce 
twelve tons or 480 bushels per acre. The haulm is of no use but as manure, and is 
sometimes burned for that purpose, being slow of rotting. 

5349. TAe most important application of the potato crop is as human food; on tliit it is 
unnecessary to enlarge. 

5350. Etnhqff'JbuTUl mealy potatoes to contain twenty-four per cent, of their weight of nutritive matter, 
and rye seventy parts: ronioquently, sixty-four and a half measures of imtatops adbrd the same nourish¬ 
ment as twenty-four measures of rye. A thousand parts of potato yieM<Yl to Sir H. Davy from 20U to 280 
parts of nutritive matter, of which from 155 to 200 were mucilage or starch, fifteen to twenty sugar, and 
thirty to forty gluten. Now, supposing an acre of potatoes to weigh nine tons, and one of wheat one ton, 
which IB about the usual proportion ; then as 1000 |>arts of wheat afford itfiQ nutritive parts, and 1000 or 
potato say 230, the quantity of nutritive matter afforded by an acre of wheat and potatoes wiH be nearly as 
nine to four; so that an acre of potatoes will supply more than double the quantity of human food allbrded 
by an acre of wheat The potato is perliaiw the only root grown in Britain which may be eaten every day 
in the year without satiating the palate, and the same thing can only be said of the West India yam and 
bread fruit They arc, therefore, the only substitute that can be used for bread with any degree of success; 
and indeed they often enter largely into the composition of the best loaf bread without at all injuring either 
Its nutritive qualities or flavour. (Bdin. Kncyc. art. Baking.) In the answer by Dr Tissot to M. Linquet, 
the former objects to the constant use of potatoes as lood, not because they are (lernicious to the body, but 
because they hurt the faculties of the mind. He owns that tliose who eat maize, potatoes, or even millet, 
may grow tall and acquire a large size; but doubts if any such over produced a literary work of merit It 
does not, however, by any means appear that the very general use of putatocsin our own country has at ail 
imiNiired either the health of body or vigour of mind of its inhabitants. 

5351. The tnaniffacture qf potato flour is carried on to a considerable extent to the neighbourhood of 
Pans, and the flour is sold at a price considerably higher than that of wheat, for the use of contbrtioiiers 
and for bakers who prepare the finer sorts of bread. The potatoes arc washed and grated, and the starch 
separated from the pulp so obtained by filtration; it is dried on shelves in a room heated by a flue, and 
afterwards broken on a floor by passing a cast iron roller over it. It is then passed througli a bolting 
machine and put up in sacks for sale. The most complete manufactory in the neighbourhood of Paris in 
1829 was that of M. Uelislc at Bondy. (Gard. Mag vol. vi.) Most of the operations there are performed 
by a steam engine attended by clnldren. It is reported by the Count de Chabrol, in ins Statistwal Account 
qf Para, that 4I>,UU0 tons of {lotatoes are annually manufactured into flour within a circle of eight leagues 
around that city. 

5352. The guantity of farina which potatoes produce varies not only according to the species, but accord¬ 
ing to the period when the extraction takes place. The variations produced by this last cause are nearly 
as followsTwo hundred and forty pounds of potatoes produce of farina, or potato flour, in 

August, from 23 to Zi pounds. March from 45 to .38 pounds. 

Sept......32 ...38 April..38 ...28 

Oct.32... 40 May.28... 20 

Nov.38 ...45 

The extraction of the farina should be discontinued at the period when the potatoes begin to grow, the 
farina being destroyed by germination. Red ixitatocs produce a smaller quantity of forma. Those which 
arc blue on the outside give little, but it is of good cmality; the white, which i.s often tinged with red in 
the interior, is the least proper for this extraction. The best of all is that which h.is a yellow tint, as its 
farina is of very good quality, and abundant. (Hygte dc Bruxelles.) 

53.53. Potato flour is made inio bread in a very simple manner. Its adhesive tendency docs not admit of 
baking or kneading uninixcd with meal or whc.itcn flour; but it may lie made into cakes in the following 
manner:—A small wooden frame nearly square is laid on a flat p.in like a frying-tian; this frame is 
grooved, and so constructed, that, by means of a presser or Ild introduced into the groove, the cake is at 
once fashioned according to the dimensions of the mould The frame containing the farina may be almost 
immediately withdrawn after the mould is formed ujion the pan; berause, from the consistency Imparted 
to the incipient cake by the heat, it will speedily admit of being safely handled. It must not, however, ix! 
flteil too hastily, otherwise it is apt to Ixicome unpleasantly hard and unfit for mastication This pre¬ 
cautionary measure being observed, it will be found, that, where thoroughly ready, the bread of potato 
flour, even unaided by any foreign ingredient, will cat very palatably. It might thus, from time to time, 
be soaked for puddings, like the tapioca; or it might be used like the cassada-cakc, which in appearance 
and quality it so much resembles j that is, when well buttered and toasted, it will make an excellent 
toeakfiist appendage. iUuar. Joum. Agr. voi. li. p. 89.) 

5354. 2%e meal ^potatoes may be preserved for yearv closely packed in barrels, or unground in the form 
of slices; these slices having been previously cooked or dried by steam, aa originally suggested by Forsyth, 
of Edinburgh. (Encyr. Brit.) Some German philosophers have also proposed to freeze the potato, by 
which toe feculent nutter is separated from the starch, and the latter being then dried and compressed, 
may be preserved for any length of time, or exported with case to any distance. {Aanalen des Ackerbastes, 
voLULa.SSO.} 

58,5.5. The manufacture of tapioca from potatoes is thus given in the Quarterly Journal qf Agriculture. 
The potatoes' selected are tiioroughly washed, after which they are grated in a machine constructed for 
tlw purpose. The parts thus reduced or grated fall into b vessel ttiaced underneath. From this vessel 
they are remored, and strained into a tub. On the Juice being well expressed for the first time, the fibrous 
matter is sat apart, and cold clean water is thrown over them. These fibres are again put through the 
aame stratoer, till the whole of the substance is collected, when they are finally cast aside. On thU being 
dimiV the contents of the tub, now to a state of mucilage or starch, are allowed to settle. A r^sonable 
totmrval being sufibred to elapso, the old water is {loured gently off, and fresh water suiqiUed. Afim thit 
proems of finiM and washing, the blanched matter is passed through a smaller strainer. 

B^S. The ofmis are separated. The starch beooroos now much whiter; shll fresh water is abundantly' 
dhsbed Over It When by frequent ablution the surface of this vegetable mass is rendered quite smootn 
and dea^it is filtrated a third and last time, 

5387. Tuk strainer now used is of very fine texture, so that no improper or accidental admixture may 
InterferA As soon as the starch, thus purified, hat firmly subsided,It is spread on a board, ami exposed 
to tte opim ait Tb« damp speeoily evaporates, on which it Is, as a security for deaitUness, put through a 
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5398. i< force aCrcKtoi'jmifi la now procured, and wt upon the Arc. The farina ia graduBlIjT put into Uie 
pan, till what la conceived tobeaulflctent tor one cooking be aupplicd. As the natural tendmcj of the 
farina, In a warm state, is to adhere to the pan, great care is requisite in constantly turning and stirring 
it. This is effectually done with a broad flat piece of wood, having a long handle to prevent ineottvenienoe 
ftoM the boat A temperature of 150° ]^hr§nheit suits best for perfecting the taniuca. When the farina 
becomes quite bard, dry, and gritty, it ilthen ready, and may be taken off the nra (Quar. Joum. Agr. 
vol. ii. p. 68.) 

5359. The ordinary economical applicalions of the potato, ngxt to those of the culinary and baking arts, 
are In starch-making and'the distiuery. Starch is readily tfiadt fxom the scraped and washed tubers cut 
into small pieces and steeped In water; and a spirit is distilled firom mashed potatoes, fermented so as to 
change a portion of the starch into sugar. In general it is found that three and a half bushels of potatoes 
affbrd the same quantity of spirit as one of malt 

5360. Potash may be extracted from potato leaves and stalks by the following process: —Cut off the 
stalks when the flowers begin to toll, as that U the iienod of their greatest vigour; leave them on the 
ground eight or ten days to dry, cart them to a hole dug in tlic earth about five feet square and two feet 
deep, and then burn them, keeinng the ashes red-hot as long as possible. Afterwards takeout the ashes, 
pour boiling water on them, and then evaporate the water. “ There remains after the ev^ioration g dry 
saline redduh substance, known in commerce under (he name of salm the more the ashes are boiled, the 
greyer, and toe more valuable the saltn becomes. The satin must be calcined in a very hot oven, until 
the whole mass pitosents a uniform reddish brown. In cooling it remains dry, and in toagments (iluisli 
within, and white on the surface ; in which state it takes the name of potash.” {Smith’s Mechaniet 
yoL ii. p. ^1.) 

5361. Among extraordinary applications of the potato, may be mentioned cleaning 
wooUens, and making wine and ardent spirit. 

5362. Cleaning woollens. The refiise of potatoes used in making starch when taken ftom the sieve, 
possesses the property of cleansing woollen cloths, without hurting their colour; and the water decanted 
nrom the starch j^wder is excellent for dcansing silks, without the smallest injury to the colour. 

53^ Wirte, of a good quality, may be made from frosted iiotatocs, if not so much frosted as to have 
become soft and watery. The potatoes must be crushed or bruised with a ma1I<>t, or put into a cider 
press. A bushel must have ten gallons of water, prepared by boiling it, mixed with half a pound of hops, 
and half a pound of common white ginger. This water, after having boiled for about half an hour, must 
be poured upon the bruised potatoes, into a tub or vessel suited to the quantity to be made. After stand, 
ing in this mixed state for three days, yest must be added to ferment the liquor. When the fermentatton 
has subsided, toe liquor must be drawn off, as fine as possible, into a cask, adding half a pound of raw 
sugar for every gallon. After it has remained in the cask for three months, it will be ready for use, 

53M. Ardent spirit. Potatoes that have been injured by tlie frost produce a much greeter quantity of 
spirit, and of a much finer quality, than those that arc fresh; tliey require a proportion of malt-wasn to 
promote the fermentation. About one fourth part of malt-worts, or wash, ought to be fermented at least 


strong, the aciii is held'in solution; but ap;)eara as above, when diluted with water. (Farmer's Mag. 
vol. xvii. p. 3^.) 

5365. In the application of potatoes as food fir live stock, they are often joined with hay, 
straw, chaflfj and other biinilar matters, and have been found useful in many cases, espe-r 
cially in the later winter moutlis, as food fur horses, cows, and other sorts of live stock. 
With these substances, and in combination with others, as bean or barley-mcal and pol¬ 
lard, they are used in the fattening of neat cattle, sheep, and hogs. 

5366. Potatoes are much more nutritive when boded j they wore formerly cooked in thig way, but are 
now very generally steamed, especially in toe north. The practice has been carried to the glbatest extent 
by Curwen in feeding horses. He gives to each horse, daily, a stone and a half of potatoes mixed with a 
tenth of cut straw. One hundred and twenty stones of potatoes require two and a quarter bushels of 
coals to steam them. An acre of potatoes, lie considers, goes as lar in this way as four of hay. Von Thaer 
found them, when given to live stock, produce more manure than any other food : 100 lbs of potatoes 
producing 66 Iba of manure of the very best description, 'i'lic baking of jiotatoes in an oven has also been 
tried with success. (Comm. Hoard qf AgticuUure, vol. iv.); but the process seems too expensive. Pota¬ 
toes should nut be given raw to animals of any description, except, perhaps, when hogs are let in to root 
and pick up what may have escaped notice in the field. Washing was formerly a disagreeable and tedions 
business, but is now rendered an easy matter, whether on a large or smalt scale, by the use of the washing 
machine: 

5367. Machines for washing potatoes are numerous, and in addition to that already described, we shall 
here notice two other forms. One of the simplest is a trough (fig. 750. n, b) containing a hollow cylinder 

750 (c) with a handle (if), which is made tost to 

the axis which passes through the cylinder, 
“ A number of the spars (which run longi. 
tudinally) are so constructed as to form a 
kind of door, which is made tost by two 
lincb-pins at each end of the cylinder. The 
vessel being charged with {xitatoes, and toe 
trough filled with water, all that is necessary 
for the purpose of cleaning Is only to turn 
the hanolc of toe machine " A machine for 
washing potatoes by Mr. John Lawson, of 
Elgin, consists of a wooden or iron trough, 
with a movable bottom above the fixed one, 
composed of spars three quarters of an inch 
apart The potatoes are laid over the mov. 
able ribbed bottom, and water being admitted 
at one end by a cock, they are are moved 
backwards and forwards by a wooden hocL till 
they are clean, when the dirty water which 
has collected between the two bottoms is let 
off by another cock at the opposite end, (BfH. Farm. Mag. vot it) 

5368 The boiling of potatoes, though a simple operation, is in many districts not performed In the best 
manner. The folmwlng is the lamcashire method: — Set them on the fire in cold water; wbe»boUed, 
pour off the water completely, add a little salt, and dry them well on the fire. Another method :~Choose 
your potatoes of equal aise, and put them into a saucepan, or pot without a lid, with no more water than 
fa sumcient to cpver them; more would only spoil than, as the potatoes themselves, on being bailed, yield 
a considerable portion of water. By being boiled in » vessel without a lid, they do not crack, and allwasto 
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ia prevented. After the water U come nearly to boll, pour It off, and replace the hot by coM water. Into 
'which throw a good portion of salt The cold water aend* the heat from the aOrihre to the heart of the 
potato, and makci It mealy. Dko all other vegetablea, they are improved by being boiled wltb aalt, which 
ought nut, therefore, to be aiiaied. {Mech. Mag. i. 13.) 

5369. FroBted potatoes may be applied to variout ueeful purposes, for food by thawing 
in cold water, or being pared, then thawed, and boiled with a little salt. Salt, or salt¬ 
petre, chalF, or bruised oats, boiled with them, will render them fit food for cattle, swine, 
poultry, &c. Starch, and paste for weavers, bookbinders, and shoemakers, may be made 
from them when too sweet to be rendered palatable, amd also an ardent spirit, from 
hydrometer proof to 10 per cent over preof. 

5370. The diseases of the potato are chiefly tlie scab, the worm, and curL 

6371. The scab, or idceratcd*surface of the tubers, has never been satUfactorlly accounted for i some 
attributing it to the ammonia of horse-dung, others to alkali, and some to the use of coal ashes. Change 
of seed, and of ground, arc the only resources known at present for this malady. The worm and grub 
both attack tha tuber, and the same preventive is recommended. The only serious disease of the potato 
is the curl, and this is now ascertained to be produced by the too great concentration of the sap in the 
tuber; and thU concentration, or thickening, is prevented by early taking up. This discovery was first 
made by the ferraers near Edinburgh, who observed that seed potatoes pi ncured from the moors, or 
elevated cold ground, in the internal parts of the country, never suBbred from the curL and it consc. 
qucntly became a practice, every three or four years, to procure a change of seed f.Dm these districts. 
On enquiry, it was found, tliat the potatoes in these upland grounds continued in a growing state till the 
haulm was blackened by the first frosts of October. They were then taken up, when, of course, they 
could not be ripe. Subsequent experiments, which will be found detailed in The Farmer’s Magazine, and 
Caledontan and London Ilurticultural Transarlions, have firmly established the fact, that the curl is pre. 
vented by using unnpe seed; therefore the farmer ought toselcct his seed stock a fortnight or three weeks 
before he takes up the general crop, as already recommended. It is also a safe practice frequently to 
change the sec^ and also to eh.mgc the variety. 

6373. Shirreff, an ingenious speciilutor and practical agriculturist, is of opinion that there are only 
two causes for the curled disorder in potatoes. The first is excessive seed-bcarlng, tliat is, carrying great 
quantities of plums nr apples; from the effects of which, if the plant be not too far advanced in life, it 
may recover for a time, by removing it to a shady or upland situation. TIic second cause is time or old 
age, which never fails ultimately to bring tlie curled or shrivelled disorder, followed by death, on the 
wriule animal and vegetable kingdoms. An old decaying oak is an mstariee of the curled or shrivelled 
state of trees from age, as is “ the lean and slippered pantaloon “ of the curled disorder from old age in 
the human species. An apple tree, again, that has earned extraordinary crops of fruit within a few years, 
is often in the state of a potato curled from excessive apple-bearing; so is a hart, or a buck, immediately 
after the rutting season. Both the true and animals will recover their health and vigour for a time, unless 
they are too old, or have gone to the very greatest and List extremity in seed-bearing and venery, in which 
cases the effects will be the same as tliose of time, viz death. It is not tlien to over-ripening the tubers 
that the curled disorder in potatoes is to b(‘ attributed, but to time and seed-bearing; that is, carrying great 
quantities of plums or apples. 

SxcT. II. The Turnip. — Brasstca RrJ/ia L.; Tetradyndmia Siliquhsa L., anti Crud- 
feres J. Rave, Fr.; Riibe, Gcr.; Rapa, Ital.; and Nabo, Span. 

5373. The turnip is a native of Britain, but in its wild state it is not to be recognised 
by ordinary observers from wild mustard. It was cultivated as food for cattle by the 
Romans; and has been sown for the same purpose in the fields of Germany and the Low 
Countries from time immemorial. 

6374 When they were introduced in (his country, as afield plant, is unknown: but it is probable turnips 
would be found in some gardens of convents from the time of the Romans; and it is certain that they 
were in field culture before the middle of the seventeenth century, though then, and for a long time after, 
wards, in a very inferior and ineffectual manner It has been stated that turnips were mtr^uced from 
Hanover m George I.’s time; but so far from this having been the case, George II. caused an abstract of 
the Norfolk system of turnip husbandry to be drawn up for the use of his subjects in Hanover. {Camp^Ws 
Poht. Survey, 4c. vol. iii. p. 80.) The introduction of improved turnip culture into the husbandry of 
Britain, Brown observes, “ occasioned one of those revolutions in rural art which are constantly occurring 
among husbandmen; and, though the revolution came on with slow and gradual steps, yet it may now be 
viewed as completely and thoroughly established. Before the introduction of this root, it was impossible 
to cultivate light sials successftilly, or to devise suitable rotations for cropping them with advantage. It 
was likewise a diffii nit task to supfmrt live-stock through the winter and spring months; and as for feed, 
ing and preparing cattle and sheep fur market during these inclement seasons, the practice was hardly 
thought of, and still more rarely attempted, unless where a lull stock of hay was provided, which only 
happened in very few instances. The benefits derived from turnip husbandry are, therefore, of great 
magnitude. Light soils are now cultivated w th profit and facility; abundance of food is provided for 
man and beast; the earth is turned to the uses for which it Is physically calculated; and, by being suitably 
cleaned with this preparatory crop, a bed is provided . >r grass seeds, wherein they flourish and prosper 
with greater vigour than after any other preparation.” (Trcatite on Rural djffhirs^ 

5.375.* Tamim and clover, it is elsewhere observed, “ are the two main pillars of the 
best courses of British husbandry; they have contributed more to preserve and augment 
the fertility of the soil for producing grain, to enlarge and improve our breeds of cattle 
and sheep, and to ailbrd a regular supply of butcher’s mC-at all the year, than any other 
crops; and they will probably be long found vastly superior, for extensive cultivation, to 
any of the rivals which have often been opposed to them in particular situations. 
Though tumi|)s were long cultivated in Norfolk before they were known in the northern 
counties, yet it is an undoubted fact that their culture was first brought to perfection in 
Roxburghshire, Berwickshire, and Northumberland and chiefly through the exertions of 
Dawson, of Frogden, in the first named county, and of CuUey, in the latter. 

5376, ArUlirtg tumbs, as well as other crops, evidently originated with TuU, whose flnt work, Specimen 
of a Work on Horte-hoeing Husbandry, appeared in 1731. It spears that Craig, of Arbigland, in Dnm- 
meihlre, began to drill tumiiM about 1745; and next we find Philip Howard, OS Corby, ohBfng In 1765: 
and Pringle, drilling “ from hints taken ftom TuIUs diook,” in 1766 or 1757. WlUlam Dawson, who was 
well acquainted with the turnip culture in England, having been purposely sent to reside in those districts 
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for lix or seven yean, whore the best cukivation was pursued, with an intention not only of seeing, but 
of making himself master of, the manual operations, end of the minutio! in the practice, was convinw of 
the superiority of Pringle's mode over every other he had seen, either in Norfolk or elsewhere j and in 
]7fii2, whet) he entered on Frogmorc Farm, near Kelso, in Boxburghire, he immediately ad^cd the 
practice upon a large tcalt-, to the ainoiirit of 100 acres yearly. Though none of Pringle’s neightours 
fnliowcd the example, yet no sooner did J^awson, an actual or rent-paying farmer, adopt the same system, 
than it was immeoiatciy followed, not only by several farmers in his vicinity, but by those very farmers 
adjoining Pringle^ whose crops they liad seen, for ten or twelve years, so much superior to their own i the 
■iractire In a few years became generaL Drilling turnips WSs nrst introduced to the county of Nortfaute. 
berlanri, about the year 1780. 

5377. TAe varieties of turnip grown by fanners may be arranged as Whites sad 

yellows. • 

5378. Of tehite Hemips, by {hr the best and most generally cultivated is the globe | but there are alsd the 
green-topped, having the bulb tinged greenish; and purple-topped, with the bulb reddish: which, though 
they do not produce so large a crop as the globe or oval, stand the winter better, and the red-topped. It is 
said, will keep till February. The pudding, or tankard turnip, has a white bulb which rises Bom eignt to 
twelve inches high, standing almost wholly above ground. It is less ptoliftc than any of the others, and 
more liable to be attacked by fl-oat 

6379. Of yellow tuniips, there are the field or Aberdeen yellow, which is more hardy than the gjobo, 
and answers well for succeeding that variety in spring; and the rutab&ga, or Swedish turnip, which 
may be preserved for consumption till June. The Siberian turnip has a bulb and a branchy to^ but 
both of inferior quality. It is a hybrid between a white rutabhga and field cabbage, or between rape and 
cabbaga 

6380. New varieties arc obtained by selection and by counter impregnation; but in either case the 
greatest rare is requisite to keep the plants at least a furlong from any others of the brassica tribe Ukdy to 
Bower at the same time, otherwise the progeny will certainly be hybridised. 

5381. Tie choice qfsor/s may be considered as limited to the white, globe, yellow, and Swedish, according 
as early, middling, or late supplies are wanted. No other varieties ore grown by the best farmers. 

5382. Jn the choice of seed the farmer must rely on the integrity of the seed-dealer, 
as it is impossible to discover from the grains whether they will turn out true to their 
kinds. 

6383. Tumip-seed requires to bcftequently changed; and the best is generally procured from Norfbllc 
and Northumberland. The Norfolk seed, Fursytli observes, is sent to most parts of the kingdom, and even 
to Ireland; but alter two years it degenerates; so that those who wish to have turnips in perfection 
sbouldprocurc it fresh every year from NorwicIi,and tiieywiil find their account in so doing: for, from its 
known reputation, many of the Ixindon seedsmen sell, under that character, seed raised in the vicinity of 
the metropolis, winch is much inferior in quality. 

6384. Tu) ntp-iced (f any age wtU grow, il it has been carefully preserved; that which Is new, comes up 
first, and therefore it is not abad plan to mix new and old together, as a means of securing a braird against 
drought or the fly. Whether plants trom new or old seed are most secure from the depredations of the 
fly, is iierhaps a question which cannot be easily (ictermined, even by exiieriments; for concomitant cir. 
cumstanccs are frequentlyso much more operative and powerful as to render the diflf^rcncc between them, 
if there be any, imperceptible. It is, however, known to every practical man, that new seed vegetates 
several days before the old, and mure vigoiousiy; and it is equally well known that the healthy and vigor¬ 
ous plants escape the fly, when the stinted and sickly seldom or never escape it. Hence it would seem, 
that new seed, aeterts paribus, is mote secure from the fly than old. 

5385. The soil for turnips should always be of a light description. In fevourable 
seasons very good crops may be raised on any soil; but from the difficulty of removing 
them, and the injury which the soil must sustain either in that operatiot^ or in eating 
them on the spot with sheep, they never on such soils can be considered as beneficial to 
the farmer. Tuniips cannot be advantageously cultivated on wet tenacious soils, but 
are grown on all comparatively dry soils under all the variations of our climate. On dry 
loams, and all soils of a looser texture, managed according to the best courses of cropping, 
they enter into tlie rotation to the extent of a fourth, a sixtli, or an eighth part of tlie 
land in tillage; and even on clayey soils they are frequently cultivated, though on a 
smaller scale, to be eaten by cattle, for the puiqjose of augmenting and enriching the 
manure, into which the straw of corn is converted. 

5.386. The climeUe most dcsimble for the turnip is cool and temperate. This was long 
ago noticed by Pliny, and it is so obvious on the Continent tliat it admits of no dispute. 
Von Tliaer observes that the turnips grown on the fields of Germany seldom exceed half 
a pound in weight, and that all his care could not raise one beyond fourteen pounds. In 
France and Italy they arc still less. A rapid climate is equally disadvantageous to the 
turnip; and they are accordingly found of no size in Russia, Sweden, and many parts 
of Nortli America. Even turnips grown in Uie southern counties of Englimd, in the 
same excellent manner as in Northumberland, never equal the size of those grown in the 
latter county, or further nortli, or in Ireland. 

5387. The field culture of turnips is effected either by sowing the seed of the plant 
from the hand on a flat surmce, or by depositing it on the tops of little ridges. In the 
best cultivated districts, the latter method is universally practised and approved of, 
chiefly for these reasons: — 1. By this method the land may be more easily and 
perfectly cleaned during the growth of the plants; the width of the rows affording the 
means of better tilling the intervals. 2. The plants can be more cheaply and quickly 
hand-hoed, the process being so sindple as to be taught to young persons in a few hours; 
whereas when the plants arc not regularly disposed in rows, a considerable degree of ex¬ 
perience and time are requisite. S. The manure may be more perfectly covered, and 
by being applied in a more effectual manner to the roots of the plants, a smaller quantity 
will suffice. And lastly, tlie turnips may be kept drier, and crops of them in conse- 
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qucnce ratted on Inod &o wet as otherwise to be incapable of yielding a return of eoiy 
value. We shall giie their culture from an excellent paper in tlie Quarterly Journal of 
Agriculture, vol. i, from which also this paragraph is quoted. 

S‘588 Preparation of the land The land intended for the turnip crop is ploughed in autumn, after 
the pr^edmg crop of grain has been reaped If the soil be not of a very dry nature, the land la form^ 
into ridges of liftecn ftet or more, and care is taken tli it no water shall stagnate on the ground In this 
coiMition the land remains during the winte^. and it is ploughed again in spring as soon as the ground is 
s^ricntly dry for that purpose, and as soon as the other labour of the farm will allow this second 
plimghuig IS gincrally made in a direction to cross the previous one 1 he land is then repeatedly grubbed 
and harrowed in various directions, for the purpose of p ilvmsing it, and of dragging to the surface, and 
disengaging all weeds and roots, to assist in which process the aid of the roller is frequently requisite, 
the loots and weeils disengaged are then gathered with cate, ind either burnt in little heaps on the ground, 
or removed away to a larger heap, to be mixed with quick lime and other substances, to ftirm a compost for 
the succeeding year, at the same time such stones as impede the tillage nny bo removed after this the 
land is again ploughed, and generally, as before, in a direction crossing the last furrows, and the same 
proccM of harrowing, rolling and collecting the disengaged, weeds. Is repeated The earth is once more 
ploughed, and again the same operations are resr i ted to, after whieh the land is usually in a fit state to 
be fomed into ridges or drills bhould this not be so, the operations of ploughing, harrowing, and gather¬ 
ing of weeds must be repeated, and that until thi land is cleared of tli miurious roots, and reduced to a 
loose or friable state J he perfect preparation of the ground iii this stage of its culture, is of very great 
imjxirtanee to the future crop 

Pirntinj the tidgL, After the preparation described, the land is formeu nto little ndgesoi 
ndgclcts, either by the common plough, or by a plough with two mould boards, lormed lor that purpose 
The firrt of these is to be preferred when the method of performing the work is once pointed out in the 
Helds The ridges are formed with a sharp top, as a transverse section (Jig 7j 1 ) will show Ihe distance 
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operation at once, the common plough by going and reti ming up the middle of each ndge 
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S392 Broad east ukoutng Instead of depositing the manure in theMnanner described, it Is sometimes 
laid upon the stubble after harvest, and then ploughed in I his is only practicable where there is a supply 

of manurb remaining from the pretedlng year, or where it cm be elsewhere procuiWl, and is only ad 
visable ovhen the land is so c lean as to require little preparation in the succeeding spring As liberal an 
ex|icnditure as can be aftorded of manure is always expedient m the case of this crop, the goodness of 
which will niuc]li depend upe n the fertility we are able to commumeate to the soil Ten or twelve tons 
per acre may be considered the regular manuniig on a turnip-fami, where a proper rotation of crops is 
ibitowed. - 

5383 Ltme, tea-weed, athei Sometimes lime is applied to the turnip crop, together with dung This 
ma} be done by laying the lime upon the stubble after harvest, or better rtill, by spreading it upon the 
ground, and harrowing it well immediately, before the ferming of the ndgdeto for the reception of the 
dung Putrescent manures, however, are considered supenor to the calcareous for the production of 
this plant, and all of the former kind may be used with effect Stre^ dung is an exceedingly good 
manure, tea-weed will alio be useful this last, lio#t‘vA:, Is not applied in the manner of the fermyanl 
dung, but IS carried olfas it is east on sboie, laid on the surface, and sufib’-cd to remain so tiU the land is 
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plougbed. Aihet generally produee a good eiftct in causing the seeds to vegetate qidckly, Init the f(Sr> 
iilislng powers of some of those do not appear to be of a permanent nature. BtuIsm bones and various 
other substances have been used with much benefit; but it is to be observed, that putrescent ma. 
nures form the main support of the turnip cultivator, and that the others are only to be regarded as 
subsidiary. ^ 

5394. Sowing the turnips. The land being formed into ridgelets in the manner 
described, is ready for tlie reception of the seed. This is sown on the tops of the ridgelets 
by machines of various forms. ** 

SSSS. The most simple qf these consists of a hollow cylinder of tin, fixed upon an axle, and noviog round 
with two light wheels, distant fi-om each other twenty-seven or thirty inches, whicli are m^e to run In 
the hollows of the ridges. (Sf>88.) The seed is put into the cylinder through an aperture which opens and 
abuts for that purpose: this cylinder turning round with the axle, the seed drtqis, wrough small equidistant 
boles made in It, into a tin tube, by which it Is conveyed to the ground. Immediately before this tube is 
a hollow coulter of iron, sharp before, which inrlosea the forepart of the tin tube, and makes a track in 
the ground flrom one to two inches deep, into which the seed drops. This simple apparatus is mount^ 
upon a light wooden foame-work, having two shafts behind, by which the workman holds and keeps It 
steady in its course:. It la then attached by a rope to a light wooden roller, in the shafts of which the 
animal of draught is yoked. More perfect machines, however, may be employed where turnips are cuU 
tivated upon a large scale, and we may refer to that of French (^8.) as one of the best 

5396. The preparation of turnip-seed for sowing, by steeping in the drainings of dung¬ 
hills and otlier similar matters, has been recommended as a likely mode to prevent the fly ; 
but it is not found to have this cflect, and is never followed. 

5397. The fallowing mode <fpreparation is sometimes adopted Half new and half old seed are mixed 
together; then lialf is taken and steeped in water for three or four hours; afterwards both steeped and 
unsteeped seed are mixed and immediately sown. The object of this preiiaration is to obtain fourdifihrent 
brairds or risings of the seed, which are supposed to give four chances of escaping the fly that attacks the 
infant plants, instead of one. Another mode is to join radish.sced to the above, new and old, steeped in 
the foregoing manner, it being found that the fly prefers the radish to the turnip Some recommend 
the mixing of an equal quantity of rape-seed with the turiiii>.secd, alleging, that if a fly cuts off the tur. 
nqis, the rape may be ieit for a crop, and that if the turnips escape, the rape may be treated as weeds. 
The must common precaution, however, as to the fly, is to sow thick, or to mix the seed with soot, lime, 
or ashes. 

5398. The quantity of seed used may be from two pounds to two and a half pounds 
avoirdupoise per acre. It is necessary to give a sullicient quantity of seed, to pro¬ 
vide against tlie loss of plants from tlic ravages of insects, and otlier contingencies. But 
the quantity should not l«? excessive; bccaii.se the plants, when too thick, get interwoven 
together, and thence become diilicult to be thinned in a proper manner. 

5.399. The sowing process being completed, the ridgelets remain flattened and com¬ 
pressed. [Jig. 756.) 
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BWi Om 1 /the best turntp borse-hoes u formed from the skeleton of s common plough {Jig 759), by 



two coulters of iron ciirvetl iiiwiirtls (a, b), and fixed to wooden bars {e, f, and c, d), which last again are 
hooked to the beam ol the iinpiemcnt, and made, by means of a cross iron bar (g. A), to be set at a 
greater or smaller distance from each other as it may be required A broad iron share «) moves in 
the middle of the hollow of the ridges, while the two eoultcrs on eadi side go as near to the rows of 
turntps as can be done with satety, and in this muinir the interval' of the ridges are tilled, and the 
weeds within them, and as near to the plants at the coiilttrs can go, cut up and dLstroyed By removing 
the wooiden bar and coulters of this machine, and hooking to it, on each side, a small cast iron mould- 
board, It If converted to the double mould-board plough also, as we have teen 
S4(» The brakes or horse hoes ot Wilkie (2(i6()), Flnlayson (29(17 ), or of Kirkwood t955', may easily 
be set and arranged for this or any other description of culture, so that it requires no new implements 
5^ The hand-hoers go to work, each hav ing a little iron hoe, fixed upon a wooden handle about three 

t ._____ , feet In length (Jig 7W)) I he breadth of the blade fo) of this 

^ hoe IS eight inches, and the workers, standing in the hollow 

with their fares to the ridges, hoe the turnip plants, leaving 
"60 BBaHHaiH n them standing singly, at the distance from each other of from 

ten to twelve inches By this operation the rows of the turnips are cleaned of all weeds, the superfluous 


singly at the distance required. A transverse section of the ridges will then appear thus {Jig 761), an 
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a longitudinal section thus 'ftg 7(i2 ) XTic plants should not be nearer to each other than ten inches, that 
they may increase to a proiier size 
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5407 Second horse hoemg Soon after the operation in question, weeds will again sprout up in the 
intervals of the ridges and amongst the plants In the course, therefore, of twelve days or more the 
horse hoe again passes through the intervsls ot the ridges, cutting up all the weeds that niiy have sprung 
up, and soon after the hand hoers again go to work with the same instrument as before, cutting up all 
werat whieh may have grown amongst the turnii>s, and carefully singling any plants that may by 1 banco 
have been omitted in the first hoeing After this process, a section oi the ridges will appear thus \Jig 76J} 
t 7(iJ 




5408 Thitd horse hoeing Sometimes the horse hoe passes once more down the intervals after a short 
period but more generally the previous hand hoeing concludes the process upon all the drier lands, the 
weeds being now kept down by the rapid growth of the iilant, and the overshadowing of the intervals by 
Its leaves Very commonly, however, at an interval of eight or ten days after the last hand or horse- 
hoeing, the earth which had been taken from the roots of the plants by these several hotitigs is again laid 
hack, either by the little one-horse plough already mentioned, or by the double mould board plough, 
piUsing down the intervab of the rows and ridging up the earth thus {Jig 764) The design In this ope- 
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tember the leaves of a good erop will have covered the entire surfkce, making a transverse section of Uie 
ttdffu appear thus. {Jig 765) 

765 c 



5409. The Swedish tum^ is cuItiTatcd, used, and stored precisely in the sitine manner 
as the turnip; but it is generally sown several weeks earlier. It does not 

attain to Rie same weight by the acre; and, as it is more difficult to raise, it ought to 
receive a greater quantity of manure, and be always upon good land. The 3wedish 
has a property which the common turnip has not, that of bearing to be transplanted 
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when young} so tfwt, where blanks appear in a field, the spaces may be filled up by 
transplanting. Analogous to the Sw^sh turnip, in hardiness and nutritive qualities, 
is the large yellow or Aberdeen turnip. This root is perhaps superior to the Swedish 
turnip, in so far as it may be raised with less difficulty. It serves tiie same purpose of 
a succedaneum to the common turnip in spring. 

5410. Conmmption ^ the turnips. By the endof October or beginning of November, 
when the pastures have decayed, the turnips begin to be used for food. 

6411. WOim sheep are to be fid, the turnips arc either pulled up by the hand, and carried away, as 
wanted, into the fields, in which the sheep ure kept, aAd there spread regularly upon the ground; or more 
frequently and economically the sheep are at once driven into the fields of turnips, and suSbred to con. 
sume the roots as they stand. In this case the animals are not suffered to range over the whole field at 
first, but are confined to a space of an acre or more, by means of nets, or a series of move^e raib or 
hurdles. When the sheep have eaten the roots very nearly, the remnant in the ground may be picked tqi 
by a littlo hoe (fig. 76d) or by the turnip chopper already described (StWS.); and when the whole are 

consumed, the nets or rails, or hurdles, are moved to another 
'division, and so on throughout the field, leavinf^ the spaces before 
cleared open to the shew to move upon. Inis manner of con> 
turning the turnips aftbrds an admirable manure to tbe land, and 
prepares it welt for the subscmient crops of grain and herbage, In 
feeding in this manner, it is frequent to place m the field a little 
rack with a cover, containing a small quantity of hay, which seeaw 
to be relished by the animals amid their moister food. 

641S. Ih the Seeding gfoxen, tbe turnips may be laid down on a dry field, as in the case first mentioned } 
but the proper and regular manner of feeding these animals is to supply them with the tumhi in the 
house or open yard, littering them at the same time plentifully and regularly with straw, and giving them 
what they choose to consume of it as provender, with their turnip-food. Cattle are fra either by being 
tied to upright posts in the house, or they are sufibred to go at large in the straw.yard. This last is greatly 
the better mode of feeding, the turnips being suiqihed from troughs or otherwise, and a shed for shelter 
being always at hand and open to the cattle to repose in. It is well, however, that too many animats, of 
different strength and size, be not put together, lest they disturb each other in feeding. Sometimes courts 
arc made and divided into separate compartments, holding only two cattle in each, and this is found to be 
an exceedingly good practice. When cattle arc of value, and put up for quick fattening, it is common to 
cut off the leaves and tails of the turnip, giving the leaves to the younger and less valuable stock, and tbe 
bulb only to that which is to be fed. 

.6413. Young cattle, not Intended to be immediately fattened, receive only a limited portion of turnips, 
their principal provender being straw. By receiving a portion of turnips with their drier provender, these 
animals are kept in a much more healthy condition than if confined to the latter food, and continue to 
grow throughout the whole season, instead of pining away at tbe time when green herbage can no longer 
be found for them. With the design, too, of keeping them in a good condition, turnips are supplied in a 
limited quantity to milch cows, and in particular at the time of calving. The turnip, however, though it 
odds to the quantity of milk, gives it a strong and disagreeable flavour. 

6414. When both sheep and cattle are fed ufion a farm, it is usual to pull up every alternate four or five 
rows of turnips for the cattle, leaving the remainder on the ground fur the sheep, to that the land on 
which the turnips had grown may receive its proportion of the manure producra. (Htuir. Jour. Ag. 
vol. i. P.SB6.) 

641.6, The advantages of eating turnips on the place qf their growth by sheep, both in manuring and 
consolidating the ground, are sufficiently well known to every farmer. One great defect of the inferior 
sort of turnip soil is the want of tenacity; and it is found that valuable crops of wheal may be obtained 
upon very light porous soils, after turnips to consumed. It is not uncommon to let turnips at an agreed 
price, for each sheep or beast, weekly. This varies according to age and size, and the state of the demand, 
from four-pence or less, to cight-pence or more, for each sheep weekly, and from two shillings to five Ibr 
each beast An acre of good turnips, say thirty tons, with straw, wiU fatten an ox of sixty stone, or ten 
Leicester eheet>. Supposing tbe turnips worth six guineas, this may bring tho weekly keep of the ox to 
six shillings and threc-pence halfpenny, and of the sheep to about scven.pence halfpenny a week. In this 
way of lotting, however, disputes may arise, as the taker may not be carcfbl to have them eaten up dean. 
The {lerson who lets the turnips has to maintain a herd for the taker; and when let for cattle, and consc. 
quemly to be carried off, tbe taker finds a man and horse, and the letter maintains both. The taker has 
to provide hurdles or nets for fencing the allotments to sheep ; but the letter must fence his own heilges 
if necessary. Tbe period at which the taker is to consume the whole is usually fixed in the agreement, 
that the seller may be enabled to plough and sow his land in proper season. (Supph to Encyc. Brit) 
The rule for selling turnips in Norfolk is calculated fkom the fket, that one acre qf good tam^s is 
sgj^entfor 100 sheep for one weeh. Then, whether turnips be dear or cheap, the price per week may bo 
easily found — at 54 per acre. Is. per week per head, and so of all other prices. This is under the suppo. 
sition that the crop is to be e.vten oiTon the ground. 

6416. The Swedish and yellow turnips are eaten greedily by horses; and afibrd a very nutritive and 
salutary tood along with nay or straw for working stock. The best mode is to steam uem after ore. 
viously passing them through the slicing machine, as no root requires so much cooking as the Swedish 
turnip. Horses will also eat tho white turnip, but not firecly, unless they have been early accustomed to 
them, as ui some parts of Norfolk. 

6417. Cattle fatten much faster with clean tum^s than with such as are dirtji^ and therefore WaisteM 
reconunendk that they should never be given without being previously washed. “ The earth upon unwashed 
turnips,” he says, *' scours the cattle, and keeps their bodies too loose and open: their dangbeing thin and 
almost liquid, carries off with it a white mucous matter ftom the bowels, which is ftequently seen among 
the dung, the loss of which must necessarily retard the fkttening of tbe cattle: but with washed turnips 
their dung is wax-like, and figured similarly to the dung of cattle fed on rich meadow bay. Cisterns 
are also found very useftil in flnxlty weather: for when frozen turnips are thrown into qiring water, it 
speedily draws out of them alt the icy particles, which, when retained, must undoubtedly render them 
much lest nourishing and improving to the cattle that eat them." ( WaistelPt Designs, 4c, p. 40.) 

5418. Near large toums the most profitable mode of disposing of turnips is to the 
coiv>keepers and green-grocers. 

5419. The application tumspt in domestic economy is well known. Thfiy may also 
be used in the distillery; and a wine is sold to be made from them by the London manib- 
facturers of imitations of foreign wine. 

'5420. The storing of turnips is attended with too much labour and risk to be of much 
advantage in the greater part of the kin^om. Common turnips are never stored in 
any great quantity, though sometimes a pSrtion is drawn and formed into heaps, like 
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potato camps, and lightly covered with straw, or preserved for some time und» a shed. 
On these occasions, before storing up, the shaws or leaves and the tap'^roots must be cut 
off and removed, to prevent headng and rotting. The heaps must not be covered with 
carth'likc potatoes, for in this case their complete destruction is inevitable. This root 
contains too much water to be preserved for any length of time in a fresh and palatable 
state, after being removed from the ground; and though the loss in seasons unusually 
severe, particularly in the white globe variety, is commonly very great, it is probable that a 
regular system of storing the whole, or the greater part, of the crop every season would, 
upon an average of years, be attended wkh still greater loss; besides the labour and 
expense, where turnips are cultivated extensively, would be intolerable. {Supp. ^c-} 

£431. Taking up amt replacing is a mode by which turnips have been preserved, by Blalkic of HoUc- 
ham, and some others. The mode is to cart the turnips irom the held where they grow, to a piece of 
ground near the farm.nfflces, before the winter rains set in, when, the tap-root being cut off, the plants 
are set on the surface of the ground, in an upright [losition, as close to earn other as they cun stand, where 
they keep much better than in a store during the whole season. Th.. advantages of having them quite 
dose to the homestead, in place of bringing them most probably flrom a distant part of the Jarm in wet or 
stoimr weather, are so obvious, as Ailly to justify a recommendation of the practice. 

fiiSd Replacine and earthing have also been tried witli success, cspcyidly with the Swedish turnip. 
Being pulled^and freed Aom their roots and leaves, they are carted to a piece of well worked dry soil near 
the farmery, and there deposited in rows, so close as nearly to touch each other in the bottom of shallow 
fUrrows, toe plough covering one row as another furrow is opened. In this way many tons are quickly 
earthed in, and on a very small space, and they can be turned out when wanted with equal iacillty. 
{Farmer’s Magazine, vot. xxiii. p S8S.) 

5423. The produce of turnips cultivated in the broad-cast manner in England varies 
from five to fifteen tons per acre: tlie latter is reckoned a very heavy crop. In Northum¬ 
berland and Berwickshire, a good crop of white globe turnips drilled usually weighs from 
twenty-five to thirty tons per acre, the yellow and Swedish commonly a few tons less. Of 
late there have been instances of much heavier crops, and in Ayrshire it would appear that 
above sixty tons have been raised on an English acre, the leaves not included, (farmer's 
Magazine, vols. xv. and xvi.) But such an extraordinary produce must have been ob¬ 
tained by the application of more manure than can be provided, without injustice to 
other crops, from the home resources of a farm; and where turnips form a regular crop 
in the rotation, no such produce is to be expected under any mode of culture. 

5424. The produce <f the turnip in nutrilioe matter, as proved by Sir H. Davy, was 
forty-two parts in a thousand; of wliich seven were mucilage, thirty-four sugar, and one 
gluten. Swedish turnips afforded sixty-four parts in a thousand of nutritive matter, of 
which nine were star^, fifty-one sugar, two gluten, and two extract. According to Von 
Thaer, 100 lbs. of tamips are equal to twenty-two of bay; and an ox to get fat on 
turnips ought to have one third of its weight daily. 

5425. To raise turnip seed, the usual mode is to select the most approved specimens of 
the variety to be raised at the season when they are full grown; and either to remove all 
others from the field and leave them to shoot into flower stems next year, or to trans¬ 
plant them to a place by themselves, where they will be secure from the farina of other 
plants of their genus. In eitlicr case they must be protected by earthing up from the 
winter’s frost and rains, and in the ripening season from the birds. 


5496. The true sort qf Swedish turnip can very easily be kept by only attending to the plants when In 
flower. AH the degenerated ones bear bright yellow flowers, which should be pulled out before the seed 
ripena The true sort have a brownish yellow flower. This saves the expense of transplanting if a comer 
or one ridge of a fleld can be found convenient for saving. 

54^. The Norfolk seed-growers have a sort of theory on the subject of transplanting turnips for seed 
which it may be worth while to attend to. According to that theory, where turnip seed is coilecteii from 
such turnips as have been sown three or four years in succession, the routs are liable to be numerous and 
long, and the necks or parts between the bulbs and leaves coarse and thick: and when taken flrom such as 
havebmn transplanted every year, these parts are liable to become too tine, and the tap-roots to be dirai. 
nisbed in too great a proportion. Of course the most certain plan is toprocure seed flrom turnips that are 
transplanted one year and sown the next; or, if they be transplanted once in three years, it is supposed, 
that the stock may be preserved in a proper state of perfectiDn. It is stated, tliat the metnod of perform¬ 
ing this business in the best way, is to select such turh' ,>g as are of the best kinds and of the most perfect 
farms from the fleld crops, and after cutting their tops off, to transplant them, about the month of 
November, or Allowing month, into a piece of ground that has been put into a nne state of tillage by 
repeated ploughing or digging over, and which should be situated as near the house as it can be, in order 
that the birds tnay be better kept from it The seed will mostly be ready for gathering in the end of July, 
or in the flowing month. 

542& Others emtiPators, however, advise that the seed collected from a few tunil|>s thus transplanted 
f houti be i^teservtl and sown in drills, in order to raise plants for seed Cor the general crop, drawing out 
all sueh 'as a» steak and ixwroper, leaving only those that are strong and which take the lead t and that 
when these have fotmed bums, such as do not appear good and perfect should be- taken out, as by this 
means turnip teed may be procured, not only ofa more vigorous nature, but candle of vegetating with 
less inoisturei and df producing stronger and more hardy pUnts. The practice of transplanting the whole 
of the'turnips tar seed for the main crops, they contend, is not only highly expensive, but injurious, by 
dlmUnshlM the strength of the plants from the destruction of their tap-roots. Very good seed may, how. 
ever, be raned Ve either of the methods that have been here described. 

Sm The jhett Norfiih tu/mipsced growers ate of opinion that unlesa the seed be alwatft saved from 
transptanted t6m, the stock will infrllibly degenerate In the manner here described. The statement that' 
traiMp|aating once in three years is sufficient, was a mere pretence with sonte of the growers to enable 
thorn to save twb thirds of the heavy expense which attends transplanting turnips, and to get the same 
mice fbt.their seed as if it had been properly saved. The only exception to this is In what the Norlbtk ' 
nnneracalls the "pudding” or "long pudding” turtip, which is too tender to bear the winter. Porn.', 
tioeh,’ a ftw sorts are taken up and protected from coM like mangold wurrcl; and ibr ageneral crop the 


Book VI. 


THB. TUiiNIP. 


8(S1' 

sqed U sown broadcast and not hoed, but suffbied to grow likp rope. So treated the plants forpa v«nr 
smalt woody Ports, which are capable of enduring ftosts. (7. L.) 

SASH. After the teed hat become fuUp ripened, it is mostly reaped by cutting off part of the stems, and 
afterwards tying them up into sheaves, which, when sufllciently diy, are put into tong sta(^ and 
through the winter, in order to be thresbgd out about the time when it is wanted. But as in this way 
much seed is liable to be lost, by its readiness to escape ftrom the pods in which it is contained, it is advlW, 
as a much better practice, to have it immediately threshed out, either upon a cloth In the field where It 
grew, or in some other convenientplace, being then put into bags proper for the purpose and placed in a 
situation which is perfectly dry. iVom seed crops of this* sort iwing subject to much injury, and loss In 
different ways, the quantity of produce must be very different under different circumstonccs ; but it 
may in general be stated at not less than ftom twenty to tweniy-four bushels the acre. 1%e price of 
turnip seed being seldom less than seven or eight shillings the bushel, on account of the great demand for 
it, it may at first ai^ar to be a very advantageous sor^of culture; but from the exbaustmg nature of the 
crop, the loss sustained in grain, and the quantity at manure afterwards necessary, it is probable that 
turnip seed can only be grown to advantage in particular circumstances of soil and situation. In most 
cases it is, however, well for the fanner to raise his own seed, as that of the shops Is seldom to be folly 
depended upon. 

5431. Tke diseases and ityuries to which turnips are liable are various. At their first 
appearance their leaves are liable to the attacks of the fly (A'phisand H^Itica,) the cater* 
piUar, the slug, and the mildew. Their bulbs and roots are attacked by worms of 
different kinds; by a singular tendency to monstrosity, known provincially by the name 
of fingers and toes; by the anbury ; by canker, and by wasting or gangrene from water 
or frost. Of all or most of these injurious diseases it may be observed, that they 
neither admit of prevention or cure by art. Under favourable circumstances of soil, 
climate, culture, and weather, they seldom occur; therefore all tliat the cultivator can 
do is to.prepare and manure bis land properly, and in the sowing season supply water 
when the weather is deficient in showers or the soil in humidity. 

5i1S. The Jit/ attseks the turnip when in the seed-leaf, and either totally devours it, or partially cats 
the leaves and ccntre.bud, so as to impede the progress of the plants to the second or rough leaves. 
Whether the eggs of these flies arc deiiosited on the plants or in the soil, does not appear to be ascertained; 
in all probcibihty they arc attached to the former, as in the gooseberry caterpillar, and most cases of Blet 
and insects winch feed on plants. Prejiarntinns and mixtures of the seed, as already treated of^ are ail 
that have yet been done in the way of preventive to this evil 

5433. The caterpillar makes its appearance after the plants have produced three or more rough leaves; 
these they cat through, and citlicr destroy or greatly impede the progress of the plants. 'I'herc can ba 
little doubt that the eggs of these caterpillars .are deimsitcd on the leaves of the plants by a species of 
moth, as the caterpillar may be detected when not larg(>r in diameter Uiaii a hair. As preventives to 
the moths from fixing on the turnips for a deiKisitory for tlieir eggs, it has been proposed to place vessels 
with tar in diffbrent parts of the field, the smell of whirii is known to he very oil’ensive to moths and all 
inserts; or to cause a thick offensive smoke from straw or weeds to pass over the ground at the time when 
it is supposed the moths or parent flies were about to eomnienrc their operations. To destroy the 
caterpillar itself, watering with tobacco water, lime water, strong brine, and^ying on ashes, barley 
awns, &r. have been proposed. k 

6434. The ilug and snail attack the plants both above and under ground, ana eat both tbc leaves and 
roots. Kolling, soot, quicklime, awns, flic, have been proposed to annoy them; but (he only eflbctuai 
mode is, immediately after the turnips are sown, to strew the ground with cabbage leaves, or leaves of any 
of the ilrftssica tribe. On tlicse, especially if sweet from incipient decay, the slugs will ]^sture, and may 
be gathered off by women or chiklreD every morning. If as many cabbage leaves, or handfols of deeaying 
pea haulm, or any similar vegetable be procured, as will go over a ridge or two, say at the Ate of a leaf to 
every square yard, a whole field may soon be cleared by pickiim off the slugs and removing the leaves 
once In twenty-four hours. This mode we have found most effectual, and it is extensively practised by 
market and other gardeners. {Encpc. (\f Gard. USTib.) 

54^. The mildew and blight attack tne turnip in diffbrent stages of its progress, and always retard its 
growth. Us cffocta may be palliated by watering and strewing the leaves with sulphur; but this will 
hardly be considered applicable to whole fields. 

54% The wornu attach the roots; and, when tlicy commence tlieir ravages at an early period, impede 
their growth, and ruin or greatly injure the crop, llicy admit of noveraedy or prevention. 

5437. The J^hed excrescences, known as fingers and toes in some places, and as the anbury in ot ers, are 
considered an alarming disease, and hitherto it can neither be guarded against nor cured, llie following 
account of it is given by William Spence, president of the HoliTeriicss Agricultiiial Society in ISlt; — 

64%. In some plants, the bulb itself w mlo severaljinger like-diverging lobes. More frequently the 
bulb is externally tolerably perfect, and the tap-root is the part principally diseased; being either wholly 
metamorphosed Into a sort or misshapen secondary bulb, often larger than the real bulb, and closely attached 
to it, or having excrescences of various shapes, frequently not unlike human toes (whence the name of the 
disease), either springing immediately tVom its sides, or nrom the fibrous roots that issue fVom it. In this 
last case, each fibre often swells into several knobs, so as distantly to resemble the runners and accom¬ 
panying tubcia of a potato; and not seldom one turnip will exhibit a combination of all these dliforent 
forms 5( the disease. These distortions manifest themselves at a very early stage of tho turnip’s growth ; 
and plants, scarcely in the rough leaf, will exhibit excrescences, which diffbr in nothing else than siie 
ft-om those of the foil-grown rout. 

5459. The leaves discover no unusual appearance, except that in hot weather they become flaccid and 
droop; foam which symptom the presence of the disease may be surmised without examining the roots. 
These continue to grow for some months, but without attaining any considerable siae, the excrescences 
enlarging at the same time. If divided at this period with a knife, both the bulb and tbc excrescences 
orb found to be perfectly solid, and internally to diffor little in appearance from a healthy root, except 
that they are of a more mealy and less compact consistency, and are interspersed with mole numerous 
and largeivsap-vesselt. The taste, too, is mole acrid: and, on this account, sheep neglect the diseased 
piatita Towards the ajqiioach of autumn, the roots, in pn^rtion as they are more or less diseased, be. - 
come gangrenous and rot, and are either broken (as foequentty happens) by high winds, or gradually dts. 
solved by the rain. Some, which have been partially dismsed, survive the winSer; but of the reft, at this 
period, no other vestige remains than the vacant patches which they occupied at their first appearance. 
TTiere is no longer any doubt about the cause of this disease: it is the effhet of the deposition of foe em 
of a small fly (probiMy a iScarabwHis) into the pithy parts of the roots, and the alburnous parts offoe bum, 
which soon changing to a maggot, and ultimately to a perftet insect, cat their way out. 

ShtO. Far the prevention qf Mis dUeate, marl has been recommended by Sir Joseph Banks and ofoem; 
and where mart cannot be procured. It has been thought that an addition of moulo of any kind, that hai 
not borne turnips, will bd advantageous; such as a dressing taken foom banks, woodlondf, ditohgs, tta, 
lad mixed up with a ffMd dose of lime. But time kMne has been tried in vain; and nogtntdepew&nig. 





862 


PRACTICE OF AGEICOLTUEE. 


Pam III. 


can be placed upon flreah mould, as this disease has been known to (ttevatt upon lands that had seavc^ 
ever before borne a crop of turnips (Farmer's Magaxme, voL xiii ]. The only eflbotual preventive would 
be to hinder the insect Arom laying its eggs 

5M1 71u tanker attarics the roots, and partly the bulbs, of turnips, and is known by the ulcerated Ap¬ 
pearance It produces. Some consider it owing to the presence gf too much iron in the soil, and recommend 
liming as a preventive 

5M8 Wasting and pulrgfacHtm, (torn excess of water or fVoat, are to be prevented by earthing up the 
bulbs, or taking up and storing. . ^ 

SxcT. Ill, The Carrot. —Hadcut Catita L.; Pentdndria Dig^ia L., and UmbelH. 
feree J. Carotte, Fr.; Gelbe Rube, Gcr.; Carota, Ital.; und Ckmvia, Span. 

6443. The carrot is a biennial plant, a Aative of Britain; but though long known ns 
a garden plant, it is comparatively but of recent introduction in agriculture. It appears 
to have been cultivated from an early period in Germany and Flanders, and introduced 
from the latter country to Kent and Suffolk early in the 16th century. As the carrot 
requires a deep soil, inchmng to sand, it tan never enter so generally into cultivation as 
the potato or turnip; but, as observed by a judicioii'’ writer, it has been too much 
neglected on lands where it would have yielded a more valuable product, perhaps, than 
any bulbous or tap-rooted plant whatever. Several contradiUorv expenments in its 
culture have been detailed in a number of publications, from which the practical hus¬ 
bandman will be at a loss to draw any definite conclusion . but, in a recent communication 
to the Board of Agriculture, from Robert Burrows, an intelligent Norfolk farmer, who 
has cultivated carrots on a large scale, and with great success, for several years, so accurate 
an account is presented of the culture, application, and extraordinary value of this rout, 
tliat carrots will probably soon enter more largely into the rotation of crops on suitable 
soils. {Supp. 4cc.} This person had more experience than any one; but he, after a few 
years, discontinued to cultivate carrots so extensively as he did at the time the commu¬ 
nication to the Board of Agriculture was made. I'he consumption of carrot seed in 
Norfolk had, in 1821, diminished from thice or four tons a year to as many cwts. 

5444. The varieties ^ carrot cultivated in gardens are numerous, and readily increased 
by the usual means; but the only sort adapted for the field is the long red or field carrot. 
New seed is most essential, as it will not vegetate in tlie second year. Old seed, or a 
mixture of old and new, and also the mixtuie of the horn carrot, the seed of w'hich is 
sent o\cr in large quantitits from Holland, ought to be caicftilly asoided. 

5445. The best sod for the carrot is a deep rich sandy loam ; such a soil ought at least 
to be a foot deep, and all equally good from top to bottom. On any other the field cul¬ 
ture of the carrot will not answer. 

544S In preparing the soil for the carrot, it is essential to plough it before winter, that it may be pul¬ 
verised by host, and to work it well by the plough and cultivator in s^iung, to at least the depth of a foot. 
This deep tillage may be perfectly accoinplished either by means of the trench plough following the 
common one, or by the common one alone, with a good strength ot team, but the former method is to be 
preferred, wnwCver the lands are inclined to be stilT or heavy flircc ploughiiigs are mostly found sufH. 
cicnt, where the land has been previously in a state ot tillage, but more may in other cases be necessary. 
Tbe tirst ploughing should be made to the depth ot ten, twelve, or fourteen inches, and be pertormod 
when the soil is tolerably diy, about the beginning of October It may remain in this condition till 
towards tbe middle of February, when it should be turned over a second time, but in a cross direction, to 
nearly the same depthx In March a third ploughing may be given, in order to the putting In of the s^ 
I'hii may be somewhat lighter than the preceding ones As soon as the last ploughing has been ^ven In 
March, tbe land should be harrowed, and the surtace made os fine as possible. 

5447. In SuffbUc the farmers sow carrots after turnips, barley, and peas set upon a rye¬ 
grass ley; the crops upon the first have generally been most productive; next to that 
they prefer the latter. In the first place, they feed off the turnips by the beginning of 
February, and then lay the land up in small balks or furrows, in which state it renudna 
till the second week in March, when it is harrowed down, double furrowed to the depth 
of about twelve inches, and the seed sown. 

5448. The climate most suitable to the carrot is the same as for the turnip; but, from 
the depth to which their roots penetrate, they will thrive better than tbe turnip in a dry 
and warm cUmate. 

5449. Manure, according to some, should not be given to carrots the year they are 
sown, as it is alleged that when the roots meet with it they become forked, scabbed, and 
wormy. This, however, is chiefly applicable to cases in which recent unfermented 
manure has been given, or where other manure has not been properly broken in pieces 
and spread over thw soil or in the drills. The Suffolk and Norfolk farmers, who are the 
beat earrot-growers, always use dung; a suitable proportion of well rotted farmyard 
dung being constantly turned into the soil at the last ploughing in March : for it has been 
fully shown, by various trials detailed in The Amuds <f Agriculture and othrar books on 
hqsrandry, that though good crops of carrots may be occasionally grown without the usa 
of manure, it is only by the liberal application of that substance foat the greatest produce 
possibia can be ob^ned; as dtey are in general found to bear a relative proportion to 
the quantity that may have been employed. 

5490. Swerotos prepares tbe land with a good dressing of about sixteen eart-lotdi per acre of mtteir 
tarmyard manure or cottager’s ashes : the load u jdiwt as much at three able hmrscs can draw; and. If 
bought, costs about four shillings and sixpence per load, besides thecarting on the land. Ife usually sows 
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wk«itttuU)lMaA«rdover,]toi8hia8t>i« lint time iaantvmp^aDd once more ia tbe eturlTpRitof tba 
numih of FebnuiT, if the weather pennitt i retting on the manute at the time of rowing;, which Ir atMUt 
the hut week in March, or tometimer at late ar the teeond week in April. 

M5L In SnjIfbUc, when carrott arc intended to be teum after pmfc tbejr urual^ plough the rtubble aa 
rooB at the harrert ir over, in order that the land m^ clear itidf or wcedt; in D^tnoer it ir laid up in 
rmaii baikt, to receive the benefit of the firOstr : in February it it harrowed down, and manared at the 
rate of fifteen loadr pec acre; the manure ia {Houghed in to the depth of about four incher; and in the 
month of March the land it double fiirrowed, and the teed town. By punning thii method, they ray, the 
manure liea in the centre of the soil, and not only aSbrde houriihmcnt and lupport to the carrot In Ita 


common piougb, and afterwardr trench-ploughed atiout fourteen or fifteen incbei de^; !t it tliea har. 
rowed very fine, and the teed town about the middle of March. 

5452. The season preferred bp Burrows for sowing the carrot is the last week in Mardi 
or first in April; but he prefers the first period, having generally found early-sown crops 
the most prt^uctive. 

5453. The usual preparation of the seed for sowing, is mixing it with earth or sand, to 
cause it to separate more freely; but Burrows adds water, turns over the mixture of 
seeds and moist earth several times, and thus brings it to the point of vegetating before 
he sows it. “ Having weighed the quantity of seed to be sown, and collected sand or 
fine mould, in the proportion of about two busbcls to an acre, T mix the seed with the 
sand or mould, eight or ten pounds to every two bushels, and this is dune about a fort¬ 
night or three weeks before the time 1 intend soy;ing; taking care to have the heaps 
turned over every day, sprinkling die outside of them with water each time of turning 
over, that every part of the sand heaps may be equally moist, and that vegetation may 
take place alike throughout. 1 have great advantage in preparing the seed so long b<^ 
forehand ; it is by this means in a state of forward vegetation, tlierefore lies but a short 
time in tlie ground, and, by quickly appearing above ground, is more able to contend 
with those numerous tribes of weeds in the soil, whose seeds are of quicker vegetation.” 
(Supp. ^c.) 

5454. Crude, the French transUtor of Von Thaer’s work, describea in a note (/om. iv. 837.) a praetiee 
nearly similar to that of Burrows. Crude uses .u-i«rc ^night soil) instead of earth, and waters with the 
drainings of dunghills. He keeps tlie mixture in a warm but shady situation for eight days; by thal^ 
tune the seed is nearly ready to vegetate, and lie sows it immediately. 

5455. The quantity of seed when carrots are sown in rows is two pounds per acre, 
and for broad-cast sowing five pounds. Burrows sows ten pounds per acre in the 
broaiUcast manner. 

5456. The usual mode of sowing the carrot is broad-cast; but a much better mode in 
our opinion would be to sow them in rows at twelve or fourteen inches’ distance j draw¬ 
ing the drills, and hoeing the intervals with any suitable drill and hoe. 


5157. The most common practice, when rarrots arc best cultivated, ia the hand or broad-cast method, 
the seed being dispersed as evenly as ]iossible over the land, after the surface has been rqiluccd to a very 
fine statu of pulverisation by harrowing, in order to provide a suitable bed for it to vegetate in; being then 
covered in by means of a light harrow. As the seed of the carrot is not of a nature to be deposited with 
much regularity by the drill, and as the young plants can be easily set out to proper distances m the opera- 
tion of hoeing, this is probably the most appropriate mctiiod of putting such sort of seed into the ground; 
and an additional proof of it is indeed found in its being that wliieh is almost unlvensily adopted in those 
districts where carcot-husbandry is practised to the greatest extent But with the view of having the 
after-culture of the crops more perfectly performed, and at the same time to save the great expense of 
hand.labour in hoeing the crop, the drill method has been attempted by some cultivators, but we believe 
Without complete success. The work is finished m equidistant rows at the distance of ftom twelve to 
fifteen or eighteen inches ftom each other, ai-cording to the inode of hoeing that is practised. In tlus 
business some cultivators do not make use of drill-machines, but strike the land into small ftirrows by 
hoes or other implements contrived tor the purpose, and then cast the seed over the ground by tbe hand, 
covering it in dther by slight harrowingr, or hoeing in the tops of the ridgelets. It is added, that “ in thii 
method, where a drill-macliine is used, it has been advised by an intelligent cultivator to deposit tbe seed 
to Uiedmth of one inch in the rows, leaving the siiaccsof fourteen inches between them as intmvals; the 
seed in these cases being previously steeped in rain-water tor twenty-four hours, and 1^ to sprouL after 
which it ia mixed with saw-dust and dry mould, in the proportion of one peck and a half of each to a 
pound of the seed. The land is afterwards lightly harrowed over once. Two pounds of seed in this mode 
are found, as it has been observed, sufficient for an acre of land.” 


5458. The after-cuUure given the carrot consists entirely of hoeing and weeding. 

5159. In SuShlk thru are hoed generally three times in the season. The flnt time, as soon as theplantt 
can be distinguisbed from the weeds which surround them. The operation should be perfarmed with 
three-inch hoes, having handles not above two feet in length ; and it requires great attention, os it is ex. 
tremely dSificuIt to distinguish and separate tbe young carrots ftom the weeda The second hoeing should 
be given in three or four weeks afterwards, according to the forwardness of the crop; it may be perfonaed 
wito common hoes, care being takpn to set out the phinti at proper dlstancesi nom eight to fifteen or 
eighteen inches, each way, arc the common distances at which they are allowed to stand; and it has been 
proved, ftom many years’ experience in districts where they are most cultivated, that carroto which grow 
at such distances always proves a more abundant crop than when the plants are allowed to stand «oM 
together. The third hoeing is commonly given about tbe middle or eml of dune; and in this, besides 
destroying the weeds, another material circumstance to be attended to it, to set out the carrots at ptoper 
dlstaiicei, and alio, wherever any have been left double at the former hoeings, to take the worse of {he 
two riwfitt AWI^t 

Sm. CarroU sown according to the plan <if Burrowi are ready to hoe within about 6ve or sU weeSi, 
He hoes three and sometimes four times, or until the cron is perfectly clean : the lirst hoeing It with hom 
four lnch«» long, and two and a quarter inches wide. Tne second hoeing invariably takes |dfice 
at tbe first is coinplcted« and is performed wUb sis-inch hoes, by two and a ouaiter inches wide. ^ uk 
time the luanU are set; the first time of hoeing nothing was cut but the weeus. He leases hliif 

inches apart ftom each other i sometimes they wilHN! a tbot. or even fiirther asunder. ^ 
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5461. Ca/rroti wre tak&n vjt generally in the l^st week df October. BurrowS*s prac¬ 
tice IS to let the 4iork to a man '»ho engages women and children to assist him The 
work IS performed with three-pronged forks, the children cut off the tops, laying them 
and the roots in separate heaps, ready for the teams to take away. 

Mas. *' I lake up m autumn a sufficient quantity to have a store to last me out any considerable frost or 
snow that mav happen m the winter months the rest of tlic crop I Itavt in the ground, preferring them 
fresh out of the earth for both horses and bullocks Ihc carrots keep liest in the ground, nor can the 
severest frosts do them any material injury, the first week in M irch it is necessary to have the remain¬ 
ing part (fi the crop taken up, and the land cleared for liarley The carrots c-tn either be laid in a heap 
with a small quantity of straw over them, or they may bo 1 ud into some empty outhouse or barn, in hcacs 
of many hundred bushels provided they are put together dry This latter circumstante it is indispensably 


at the crown very fas^) I throw aside the healthy and most perfect roots, and have their erowns cut com 
pletely oft and laid by themselves, by this mesiis, carrots mav be kept the month of June out in a high 
state of perfeetioa ' {Communicaltma to the Boaid qf Ag% tcultui t , vol vii p 72 ) 

5465. Slormg a whole crop carrots may be a desirable practice when winter wheat is 
to follow them, in which case the same mode may be adopted as for turnips or potatoes, 
but with fewer precautions agunst the frost, as the carrot, if perfecny dry, is veiy little 
injured by that description of we ithcr 

5464 The produce of an acre of larrots in Suffolk, according to Aithur Young, is at 
an average “150 bushels, but Burrows’s crops iveraged upwards of 800 bushels jicr 
acre, which considerably exceeds the largest crop of jiotatocs 

5465 The uses to which the cariot is ippliid m Suliolk arc vaiious Large quanti¬ 
ties are sent to the London maikets, and also given as food to diftcrcnt kinds of live 
stock Horses aic remark ibly fond of carrots, ind it is even said, that when oits and 
carrots are given together, the horses leaie the oat>- and e it the cinots. 'Ihe ordinary 
allowance is about forty or fifty pounds i day to tach horse Carrots when mixed with 
chaff, that is, cut straw, and a little hi>, without corn, kiiji liorscs m excellent condition 
for performing all kinds of ordin iry labour I he fai mirs begin to feed tlieir horses wath 
carrots in December, and contmue to give them chiefly tint kind of provender till the 
beginning or middle of May, to which peiiod, with proper caie, carrots miy be pre¬ 
served As many of the farmers in that country are ot opinion that carrots are not so 
l^ood for horses in winter as in spiing, they give only half the above allowance of carrots 
at fust, and add a little corn for a few wci ks ifter they begin to use carrots 

5466 The app/tralion of ihe carrot to the fredms of working cattle and hogs is thus (letaiieii by Bur 
rows —“I b^n to take up the rarrot crop in the ust week of October, is at that tinu I {.cncnllv finish 
soiling my horses with lucern, aiui now solely depend upon my carrots, with a proi>tr allowant c of hay, as 
winter food for my horses until iboiit the first week of June following, when the lueern is again ns Jy lor 
soiling By reducing this practice to a system, I have bet n tinbicd to ftisl ten cart horses throiignnut 
the winter months lor these lost six ycirs, without giv ing them any corn wh itever, and have at the same 
time eftected e considerable saving ot hay, from wn et I lound net ess iry to give to the game number of 
horses, when,arcarding to the usual custom of the country, I fed iny horses with emu and hay I give 
them to my cart horses in the proportion of seventy pounds weight of carrots a horse tier day, upon an 
average, not allowing them quite so many in the very short days, and sometimes more than that quantity 
in the spring months, or to the amount of what I withheld in the short winter days The men who tend 
the horses sTiee some of the carrots in the cut chaft or hay, and barn door rcfVisc, the rest of the e trrots 
they give whole to the horses at night, with a small quantity of hay in their racks, and with this food my 
horses generally enjoy uninterrupted health I mention this, as I believe that some persons think that 
carrots ontp, given as fexid to horses, are injurious to their constitutions, but most of the prejudices of 
mankind have no better foundation, and arc taken up at random, or inherited from their grandfathers 
So successful have I lieen with carrots, as a winter food for horses, that with the assistance of lueern for 
■oiling m summer, I have been enabled to prove by cxperiraents conducted under my own personal in 
■pection, that an able Norfolk team horse, ft lly worked two journeys a day, winter and summer, may be 
kept the entire >(ar round uiionthe produce of only one statute acre of land 1 have likewise applied 
carrots with great profit to the feeding ot hogs in winter, and by that means have made my straw into a 
most excellent manure, without the aid of neat rattle, the bogs so feti are sold on Norwich hill to the 
London dealers as porkers. ’ The profit of carrots so applied he shows in a subsequent statement, 
together with an experiment of feeding four CTalloway bullocks with carrots, agunst four others led in 
the common way with turnips and hay (Commuwcatioiu, ^) 

£467 In eompai mg the cat rot u dh the potato, an iditional eircumstance greatly In favour of the former 
Is, that it does not require to be steamed or boiled, and it Is not more difficult to wash than the 
potato These and other circumstances considered, it appears to be the most valuable of all roots for 
working horses. 

£468 The use gf the carrot in domesUc economy is well known Ihcir produce of nutritive matter, as 
ascertained by Sir If Davy, amounts to ninety eight parts in one thousand, of which three are starch, 
awl ninety-five sugar They ate used in the dairy m winter and spring to give colour and flavour to bqt. 
ter In toe di<^illery, owmg to the great proportion of sugar in their composition, they yield more qdrit 
than the potato the usual quantity Is twelve gallons per ton They are excelteiit m soups, stews, and 
hiric^ oad boded whole witli salt beef 

5469. To save carrot seed, select annually some of the moat perfect and best-shaped 
rpqlft bt ftie toking-up season, and either preserve them in sand in a cellar ttll spi^g, 
or,^jpIadt them immediately m an open airy part of the garden, protecting them with 
litt# dsCting severe frosts, or earthing tliem over, and uncoven'.g them m March follow¬ 
ing^ send is m no danger of tong contaxmnated by any other tont, ns thb wild 

egttoL ereh i^uld it li^pcn to grow in die neighbourhood, flowers l^r. In August 
_ {t #01 be fit to gather, and is best preserve^ pn ^e stalks till wanted. This is the mbst 
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certain mode of pro«uring’geimine and new seed, but still it wiQ. b<! fiwad adyls^bleto 
change it occasionally. * ^ 

5470. The disecues of carrots are only those which are common to most plants, such -aa, 
mildew, insects, &c. The mildew a^ wofnis at tiie root fVequendr injure crdps, and 
are to be guarded against as far as practicable by a proper choice of soil, season of sowing,' 
and after-culture. 

Sect. IV. 2'he Parsnep. — Pastwidca soriea L.; Pvni&tulria and Umbet^ 

liferm J. Le Poncas, Fr.; Paslinake, Ger.; Pa^inaca, Ital.; add Zanakorta, Span. 

5471. The parsnep is a biennial plant with % fusifdrm rogt like the carrot, and nearly 
equal in its products of nutritive and sa«. charine matter. It is a native of most parts af 
Europe and generally cultivated in gardens, but is only of late and very partial intro¬ 
duction as a field plant. Its culture has been chiefly confined to the Islapd of Jersey, 
where it attains a large si^e, and is much esteemed for fattening cattle and pigs. It 
is considered rather more hardy than the canot, and its pKxluce is said to be greater. It 
may be sown either in autumn or spring, and its seed admits of drilling by machinery. 
The plants when they come up are more easdy lecognised tlian carrots, and consequently 
their culture is on the s^hule inoic simple, less dependent on manual labour, and, 
tlierefore, more suited to fuming. For tlie rest, tljeir culture is the some as that of the 
carrot. 

5472. The variety best suited for the field is tlie large Jersey, the seed of which should 
be procured from the island, as tliat of the garden patsnop sold by tlie seedsmen never 
attains tlie same size. 

5473. The soil, preparation, and manure for this plant arc the same as for the 
carrot. 


5474. 7'he ijuantily of seed for sowing in diills is from four to five pounds per acre, 
and for broad-cast six or eigbt pounds. It must always lie new, as two years’ 
seed docs not come up fiedy. It may or may not be piep.ued by steeping; but it re¬ 
quires no caitli or stind, oi rubbing, like cairot seed, as it passes freely thiougli tlie same 
diill that will sow tares oi peas. 

5475. The time if sownn' is gcncially about the middle of February ; but some sow 
in September, in whith ease the seed docs not \cgttatc till early in spring. The latter 
method, however, is obviously against the cultuic of the soil, which must thus remain* 
year in a consolidated states 

5476'. I'he manner of sou in^ is generally in drills at fifteen or eighteen inches’ distance; 
but some sow broad-cast, and h.iriow in the seed; and in Jersey paisneps .'md beans are 
generally cultivated together. The beans aic first dibbled in, and aftei wards the paninep 
seed scattered over the surface and liailowed. It is acknowledged that a good crop of 
botli plants is never obtained; and therefore, though this mode may be found to answer 
in tlie mild climate of Jersey, it is not to be imitated in other places. Drillsiand broad- 
cast without any inleimixtuie of plants arc the only advisable modes. 

5477. The after-culture and taktn/r vp aie the same as for the* carrot, with this difiTcrence, 
that the parsnep when sown broad-cast is gcneially thinned out to twelve inches, at aqi 
average, plant from plant; and, when in rows eighteen inches apait, to nine im^es in 
the row. ^ 


5478, The produce is said to be greater than that of carrots ; and the economical ap¬ 
plication the same. In the fattening of Cattle it is found equal if not superior, perform¬ 
ing the business with as much expedition, and aflbrding meat of exquisite flavour and a 
highly juicy quality. The animals eat it witli much greediness. It is reckoned that 
thirty perches, where the crop is good, will be sufficient to fatten a perfectly lean ox of 
three or four years old, in the course of three months. They are given in the proportion 
of about thirty pounds’ weight morning, noon, and night; Uic large ones being split in 
three or four pieces, and a little hay supplied in the intervals of those periods.' Indeed, 
the result of experiment has shown that not only neat cattle, but hogs and poultry, be¬ 
come fat much sooner, and are more bulky, than w hen fed wiUi any oriicr root or vege¬ 
table ; and tliat the meat is more sweet and delicate. The parsnep is excellent food for 
cows; and, with hay during winter, the cows of Jersey and Guernsey yield butter of a 
fine yelldte hi^, of a saffron tii^c, as excellent as if they had been in the most luxuriant 
pasture.^ In these brands betms are cultivated along with parsneps, in double rows, 
twelve feet asunder, and the beans eighteen inches apart every way. The beans are 
planted first, and the gromid afterwards harrowed, and the parsneps sown broad-cost. 
(Coat. toBSqfafgr. vol. i. p. 215.) ' 

54T9. ^armep leaves, being more bulky than those of carrots, may be mown ol^fRi^ 
taking up the roots, and given to cows, oxen, or horses, by which they will be i^rei^y 
eaten. ' 

5480. 2^ of the parsnep i» demeitic economy is neariy the same M ftiat of»^w ; 
canh^. They are much esteemra to Mt fish, and ore sometimes roasted fof ^. 
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Their produce in nutritive matter is 99 parts in 1000, of which 9 are mucilage and 90 
sugar Gerarde says, that a very good bread was made Irom tliem m bu time. They 
afford as much spirit as the carrot, and make an excellent wine 

5481. To jaw parmep sted, proceed as with the carrot The parsnep, being more 
hardy and luxuriant than the c irrot, is Ic's li ible to tlie mildew and worms, but equally 
so to become forked if the soil be not deep and well pulveiiscd, and the manure minutely 
divided and equally distributed. 

Saex V The Field Beet —-Befo 1. , Vcntandna DiftyniaJj , and ChenopbdkcB J. Bet- 
teraoe Champetre, Fr. , Mangold waizcf, Gei , Biittola, Ital , and Betarraga, Span. 

5482 The fuld-btet, eoinraonly cilkd the m'lngold-wiirzcl, and sometimes erroneously 
the root of seareitv (in Germ in man^tl niir-el), is supposed by Professor Thaer to be a 
mongrel between the red and white beet It Ins a much lirger bulb than either, and 
that bulb, in some varieties, glows in great pait ibove gr mnd. It has been a good deal 
culti valid in Gel many ind Sw itzerl ind, both fjr its leave® and roots, the leaves are 
cither used as spin ich or given to t iltle , ind the loots ire cither given to cittlc, used m 
distillation, or in the ininutacture of sugir Ihe culture of the hclu beet in Britain is 
aery rceent, mil it niiy be questioned wlietlier it bis my advantiges over thi turnip for 
geiieril agrieultuivl purjioses It iibnits, however, of being cultivated on ridgelets and 
with as little manual liboiir as the turnip, while it will iirosper on a stiongcr soil, and 
near large towns it is not li ible to the dtpieil itions usuilly eoininitted on turnips or ear- 
rots, as the root is uiipilitilile either riw or boiled 

548 5 Ihu laruti/ prefeiitd m Geimniy is one slightly tinged with red for eittlc, and 
the })ile yillovv vmitylor tin distillerv ind sngii maniitleture Ihc seed must not 
excetd a year old, and gieat tare sliould be t iki n tint the sttil of the coitmion red and 
white beet ire not iiuxtil with it Ihe seed of c\ery vaiiety ot beet is aery apt to dege¬ 
nerate 

548 1 All!/ soil will suit this pi int picnided it is mb immtnsc iiops hive bieii raised 
on strong el ivs, but such soils are not t isily jirtpiitd for this soit ot erop, and aie also 
ill adqited foi after-eultiirc 

5485 T/it or pmatt n stioul I l>c (m tly tlir xme a? for turnips an 1 the socti should be sown on the 
ndgelPts in the same mannor S nu h wiitr d I bio in tl ( i I in < i Itr 1 > save the exj ciist of thinnni), 
Ihestjsontl srwinaistlii same a» fit thi | ir iii and i>)i ill int li dilirri 1 litir th in the midillt ot 
April J ho altir (lilt ire ion ists in hur < I i n„ I ml hxing inlwiiihng ts in the rultlire ol the 
t imip and the plants art thiiinr 1 1 ut to ah it the s ime d tain e m the r wa HI inks may be filled up by 
tninspi intiiin cr as in the ease 1 1 the Swid h turn p uh Ic (rO|;i may hi re irod in thisuay, but the 
produte isneiirs I rg Astli trin plintin^, hoiveiir t ik s|li c ii Mav men tiini is afli rdtd, and 
drier weither ol tame I 1 r iliaiin^ thi soil Ihi pi mts are s( t by the dibbl r along the eeiiticufthe 
ridgelets whiih tie irevi iisly enisiInlatid by roll n;, 

5186 T/rt, jnodiict is, ccet /is pardin, about the same as that of the Swedish turnip, 
but the luitiitivc nutter affoided by tlie beet is 1 6 puts in 1(X)0, of which 18 aie 
mucilage, 119 sugir, mil 1 gluten Aieoiding to Von Iliitr, they afford ten per cent 
of nutritive mittei, and arc in tint respeet to liiyas 10 to 16, and to potiloes as 20 to 
46 An acie would thus appe ir to afford mure nourishment than turnips, carrots, or 
parsnips 

'"487 Practical men are not agreed as tr the valpe c f this root, c imj areil with the Swedwh turnip, but 
the majority seem to think, that as i f» d h r milk cows, the nnngol t is to he pri (erred, more especially is 
It gives no unpleasant taste to the milk and butler Uhts this alianta|.o over turnips, that it thrives 
better than they do ma dry warm season, bcinga pliiit that naturally requites more light and heat than 
the turnip 

548S T'lt apphccUmi of tin, fii Id hett is almost confined to the fittemiig of stock, and 
feeding of inilch cows Near London they are in repute for the latter purpose, and, 
accoriling to Von Thaer, they cause a great increase ot milk, as well as improve its 
flavour The tops are first taken off, and given by them*elves, and then the roots arc 
taken up, washed, and given raw The roots are much more easily injured by frost than 
the tuinip, Carrot, or parsnep, and are stored with difficulty The leaves make a very 
good spinach, but the roots cannot be used in cooking like those of the red beet. 
In the distillerv it is nearly halt as productive as the potato, but, according to Von 
Thaer, it i<^ not bkely to yield much profit in the m inufuclure of sugar. 

M89 The mtm^actarc of sugar ftom mangold luUrzel U still, liowever, earned oin In France, and, 
although we Uilnk it can never ultimately compete with that brom the cane, ft seems of late yeara to be 
on the increase. Wc shall thirctorc give a short ai rout t of the process, premising that the greatest quan- 
ti^ oC sugar is notobtmned (rom the greatest bulk of rout, but rather flrom small roots produced firom dry 
auearetNis soils at the rate of from lifteeii to twenty five tons an acre One ewt of sugar fa the geiierid 
furadiuie obtain^ by the most perfeet apjiaratiis from one ton of root As soon as the leaves begin to turh 
yri)DW, the root maybe said to have arrived at maturity, and it is time to take up the crop, and to begin 
tbo nroeest of sugar.making, an operation which contmiies from October to I ebruary in the larger manu. 
fadioriea Take the roots up dry, and keep them so, the smaller the heap the better, because the least 
fermbntation will efieetually prevent the fi rmntion of sugar The diitbrenee m aihount and quality of 
autar is always in iavour of that made at the beginning of the season Tho root, la keeping, undergoes 
m cnemicai change, often amounting to a total lOss of its saoebariue matter, aitliougn its outward appear, 
ance indicates no such change 

5190 Proersi of sugar making The roi (■, shoifi i first be washed, and then rasped, to reduce them to 
a state of pulp Oi coutsc, in large maiiulaelones, they are provited with laspmg macJimes} and it is 



Sooli; VI. 


THE CARBA&B. 


ear 


somewhat difScuU to And a substitute on a small scale 1 should Imagine, though’that a stout iron plate, 
punched with triangular holes, the rough edges of which arc lett standing, somewhat after the manner of 
a nutmeg-grater, might answer the puriiose, onljr that I would liaie it somewhat concave instead 
of convex Ufion the rough side of tins plate 1 would rub the roots by band If there should be 
a cider.mill and press within a reasonable distance, it might answer to take the roots thither, slice 
them, and pass them through the mill eWhen by these or any other mctins they are reduced to 
pulp, the juice should lie pressed from the pulp, which is thus done — It is put into canvass bags, 
not too hne, so as to impede the running of the juice, nor yet so coarse as to let the pulp through toe 
meshes Ihe bags should be so fitted as, when pTc>stc.d, to*ncc«py about an inch in depth Most manu. 
Victories use about twentv-fivc ot these bags at one piissing. In t this depends cn the power i>l the press. 
Between every bag of pulp is laid a sort of osier hurdle, to allow the juice to jicrcolate fri'Cly from the 
press into the juicc-cistern below The operation ot pressing should immediately follow that of raspuig. 
Th IS point should be particularly attendi if to 

5491. Dflecatton The juice being expressed flrom the pulp, the next process is the defbcation of the 
juice, and here, too, no time should be lost 1' is is clTcctcd by boiling ■ a coppci lioiler should bo used 
Get up the fire till the thermometer indicates 170° or 178° Then add sifted lime (quick) previously 
mixed with water, at the rate ot five or six pounds lor every lUO gallons of juice blir it well up, and 
skim the liquor Heat it till the thermometer riaihcsailO® Add sulphuric and in small poitions, 
diluted with six times its bulk ot wati r, to nc ulrahsc the efii < t of the time, stirring it briskly eat h time 
'i he proper quantity is .isgcrtaiiied by < aretully examining the juice every time the acid is added, wito a 
drop of syrup of violets in a spoon, whie h ought to turn of a green colour About thirty ounces of the 
aciel to every 1(X) gallons of juie e will he neeessai v Xhis done, the fire is quenched, and the boiler k It 
to settle fur halt an hour, at the-end of whieh time, tlic liquor is drawn ofi by some, bullock's blood 
IS added when the tcmperatuic ot the juice reai hes I'UF m the proportion of two pints and a halt to every 
twenty gallons ol juicc borne, too, apply the sulphuric ai id to the juice when cold, instead ot hot, via. 
before the txiiler.hre is lighted, and one recommends its being applied to the pulp before it goes into the 
boiler but all this pi actii c will decide 

.’i4<)9. Concent I ntton X lie iii xt process is concentration of tlio jiiice, which means nothing more than 
evaporating from it the water therein lonlaiiicd 'Ihis is eflcited by tl.it pans, over a brisk tire, but not 
SOBS to burn the syrup, which is the gri.it danger in this operation >\hcn rediieid in pan 1 from 
4 to 2 niches nr so in dejitli, it is j.ut into a smallei pan (2), and reduced to the suiic deptli, and after¬ 
wards into a tliird pin Ihese three icmos its aic the work ot an hour and a halt If the syrup rises, 
ami threatens to oi erliow the pan, jiut in a small lump of butte r, whu h will make it subside 

'}4<M llattfitaUon X his the next opt latioii, and may be earned on in one ot tlic pans used for con. 
ccntration Animal charcoal (some base evi n used wood ehari oal) is now applied, at the rate ot half a 
pound for iVIry giUon ot sjrup, which renders it perlutly black and muddy In this state, add blood 
mixed with water (stirred up well with the syiup), in the proportion ot .ibout a pint and a halt of blood 
to every twi nty gillons of sjriip 

5X94 Hurl U n \luntttmr, ifter whu h it is filtered, and then boiled again, lare being taken not to burn 
the {lan t.re it lari* is nccessarvin ( vainiiiiiig tin stiteoftlir -yrup from time to time Xlie thirmometer 
ought to stand .is high as 2al , ou attaining which, the pan should be emptied ciglitoen gallons ot sj rup 
will be reduied, by boiling, to eleven gallons Xhe syiiip is next tooled in a suitable vessel to 182° or 
190", and then run into inoiilels, hut the cooling is very griduil The jiin is lovcrcd, and the he.at kept 
in by elosing tlu edges with tl iiiiiil X he syrup is then pouitd into large L.trtlun moulds roiic-shapcd, 
and with a hole at bottom, llirough which the mol isses dr nils Ihis hole is temporarily stnpjicd till the 
mould IS full A mould eont iins ten or twelve gilk ns, and requires a month to purge itself As it tools, 
it rryst ihsts 'Xhe svriip, whilst filling, is .at 07 to 77° , but, in tlie toiirse ul purging, it is raised to 120° 
and even 14o°, which cipnlitts the Mow ol tin molasses Our next process is turning the moulds, i e. 
setting the iones on tlieir bases, and taking them out of the moulds Xhe iwiiit ol the cone is moist and 
fyrupy this is cut oil, ind boiled over sgnii with the molasses Thus tar the process ot making brown 
sugar re fining is a dificient business, and one wlnth theie is no oeeasion to |>aitic ularise here It cs to 
be observed, tlint cojiper utensils are preteried to those ot iron, the latter having a chemical cttcct on the 
sugar {Oaui Mag vol vi pp ] XI, 151) 

5495. To ^avc setd, select the finest specimens, preserve them in sand dufing winter, 
and plant tlicm in an airy part of the garden in March. The rest is easy. 

5496. 2'o dficasis no jilunt is less liable tlian the beet. 


Sect. VI. The Cabbage Tube, — HxirwcaL.; Tttradyntimia Sdiquusa L., and Cnt- 
uft'ieej, Chou, Ti. ; Kohl. Gcr ; Caiolo, Ital. ; and Col, Span. 

5497. The cabbage tribe is of the greatest antiquity in gaidens, and most of the species 
may be cultivated in the fields with success. Foi the common purposes of fanning, 
however, there can be little doubt that they will aflbni less ptofit than any of the plants 
hitherto treated of in tins chapter; but near large towns or sca-poiU they may answer 
the purpose of the farm-gardener. Cabbage cultuio, Blown observes, is much more 
hazardous, far less profitable, and attended with infinitely more trouble, than that of 
turnips; while the advantages to be deiived are not, in our opinion, of a description to 
compensate the extra )i uarel and tioulile thereby iiicuiicd. 

5498. The culture of cabbage has been strongly recommended'by several speculative 
agriculturists, and t\.xmples adduced of cxtraoidinaiy produce and piofits; but any plant ^ 
treated in an extraordinary manner will give extraoidmary results; and thus an inferior 
production may be moele to appear more valuable than it i cally is. One reason why m 
much has been said in their favour, by Arthur Young and other soutliem fanners, i% 
tfiat they compare them with Ae produce of turnips, which, in tlie south'of England, is 
averaged at only fifteen tons per acre. 

5499. The variety of cabbage, cultivated in the fields for cattle, is almost exclusively 
the large field cubage, called adso the Scotch, Stiasburg, drumhead, &c. For the pur¬ 
poses of domestic economy, otlier varieties of early and late cabbage, as the York, Bat¬ 
tersea, sugar-loaf, imperial, &c. are grown; and also German greens. Savoy cahbt^e, and 
even Brussels sprouts and broccoli. 

5500 The eow eUtibage, Cesarean cole, or tree cahhage (flrSsgica derkoea L var. adphala Dee s 
eatMtUer, i^tnt i eadlra, Chou branchu, Chou ra at bre, Chou mtlle iStes, I r , Cattle/, llcilii.), w mutn cur. 
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tivatod for milch cows in French Flanders, the Netherlands, and in Jersey and Guernsey; and it bai 
been intrudured, at different penods, into this country, without having ever come into graeral eulti. 
ration. The Chou caulet de FUtndre differs from the hrenrh variety in having red loaves; and the Chou 
t’tit hranchv, the Chou miUfietet <lu Foiteau, differs from the first in not growing quite so high, and in 
lonning a somewhat tufted head No variety among these, and the many that might be named, appear^ so 
suitable lor held culture in the climate of Britain <is the ScoUti or drumhead cabbage 

‘I'itll In Jttiei/ l/ii' cow Lahba^e is sown from about the ifOth of August to the let of September, in a 
good soil, and planted out trom November to January and Febiuary in succession, at from twenty to 
thiitv inches’ distance, in a gocKl, substaiitfal, well mmured soil, .is no plant is more exhausting, c_ 
requires a be ttcr soil, but perhaps no one plant prudiices so large a quantity of nutriment during its period 
ol vcgeUition About the month of April they begin (Irom the hrst crop) to strip the under leaves, cut 
them 111 small pieces, mix them with suui milk and bran, or other (arinaccoussubstances, and give them 
as l(x>d to ducks, geese, hogs, fre. During the whole sunnner they continue stripping the plant as above 
statisl, until It attains the beiglit of from six to twelve feet, and if a scarcity of hcrua^ prevails, tliegrccn 
leans lorm excellent food lor cows and oxen, with alternate feeds of hay and straw, xhc tops and side 
shoots arc eve client at table during winter .ind spring ihe longest ol the stalks arc frequently used to 
support stark t rumie's and other rreiitli beans, and as cross rafters for farm buildings, under Ihateh, and 
liavc been known to last more than halt a century, when kept dry, for the latter purimse (Gatd. Mag. 
voj V) 

5502. v/ni/ ml that rich will suit the cablugc, but » strong Ibam is preferred. The 
liest mode of pie-paration for field cabbage is that for potatcKs c>r turnips, the plants being 
dibble'll along the' centre of eath ridgelet. I'or early cabbage n.i lidgt'lets .aie rtiiuircd, 
as the ])lants aic insciteil in rows, by a lino, at much natrower distant 'S. 

530 i. The ica'ion for j)hnftii!’, for a full tiop of field cabbages, is usually Match; 
but cabbages may be planted as late as .Tunc, and pioduce a tolerable crop by 
November; .and in tins nay they m.ay soractinus bo imide to succeed an unsuc¬ 
cessful sowing of turnips. The plants used in M.mli sliould be the pioduce of seed 
sown, in an open loamy part of the garden, m tlic pieceding August; but tliose planted 
in M.iy or June may be the pioduce of sce'd sown in the February or March of the 
same year. 

')>()4 T/it prrpaiation gn cii to the phnts consists in pinching off the extremitv of Iheir tap-root, and 
any tiiberi Ics wliitli appear on the rcxit or stem, and in immersing the root and slim in a puddle, or mix. 
turc of c'arth and wall r, to proti 1 1 tin hbies mil ixiri s of the mot and stem from the drouglit 'i he plants 
niav then be insrite>d bv the ilibber, (iking care not to plant them too deep, and to press the earth firmly 
to the Inner exlrenuty ol the root If this last point is not .ittciukd to in planting by the dibber, the 
plants will cither die, or, if ke|)t ali\( bj the moisture ol the soil oi ram, tlicir progress will he icry slow 
Sviien the distance bitwec ii the riilgi lets is tnt nti-sc vin ini his, the plants arc set about two feet .asunder 
111 the rows, and the qii.mtity i(i)uuixl for an acre is about iiObO plants Some ricnmniend sowing as for 
turnips, but, b) tins inode, one of the advant iges of a grim crop is infiiiigcd on, \iz the time given 
to clean the land here < abbngcs aie sown, tli st npir.ilion must be pertonned at k ast n month sooner 
than it the V weie planted , coiiscqucntlv, the best month ol the t k ming sijsoii is lost 'J o pkint or sow 
a grteii crop on land in good lie art, that docs iii t rtijuiie cleaning, will seldom be found good husbandry. 
It may succeed near large towns, whcic roots and other gieeii produce sell high, but it can never cuter into 
any general system oi tarimng. 

5.505. 2'he afhi-cidtuic consis.ts iu hoise and Ii.iml-hoeing and weeding; and the crop 
14 taken by ehuppiiig cifl' the heads w ith a spade, leaving an inch or tw o of stalk to each. 

. They niav be iiie'crved by bousing, but only fora sboit time. The pioduec is said to 
be liom thfity-five to forty tons jier acie. Sir II. Davy found that 1000 parts of cab- 
bage gave seventy-three of nutiifivc matter, of which forty-one aie mucilage, tw’eiity-four 
Raccliarine matter, and eight glntcn. 

550G. 2'lte appliLalion of the fuld cabbofic is generally to the feeding of milch cows, and 
sometimes to the fattening of oxen and sheep. For (In* former purpose, great care must 
be taken to lemove the outside tle*eaying leaves; otherwise they aie apt to give an un¬ 
pleasant flavour to the milk and butter. Cabbages arc also eaten by swine and horses, 
and arc reckoned excellent food for sbeep tliat have newly dropped their lambs, and for 
calves. A cow will oat from 100 to KiOlbs. of cabbage* per day, and a sbeep ten or 
twelve pounih, besides a moder.stc allowance of hay. Some farmers consider that ewes 
fatten faster on cabbages than on turnips, and that ewes having lambs are much more 
prolific in milk whcnsofecL {Countiy Thnics, Feb. 8. p. 47.) Early or garden cabbages 
are sold to green-grocers, oi to the consumers, or to ships’ victuallers for the purpose of 
being pickled or made into sour crout. 

5507. Sotted cabbage, or saucrktmtt, iv thus prepared in Germany • — Any sort of cabbage or kali, or 
even turnips and kidneybeans, may be prciMrcd in this way, but white, comiiaet-headed, Urge cabbages 
are nrorerrud, and next coinpict-headcd red cabbages The first process ot preparing them is to scoop 
out the interior part of the stalk, with at. iron instrument or scoop, they are then cut into small shreds 
by a wooden ma< hine, composed of a flat board or tray, w hich has a ledge on tw o sides, to steady a box or 
frame into which the cabbages arc put In the middle of the board are four flat pieces ot steel, similar to 
the steel paif of a spokeshave, plaied in an oblique direction; aad the near edge of each being a little 
raised up, with ebaall space's between each, to let the shreds fall down into a tun placed underneath to 
receive them. Ihc cabbages are then put into the box before described, which is pushed backwards and 
liirwards, when the cabbages, being rut by the steel, tall in small shreds into a tub plac^ below. A iiarrel 
stands by ready to receive them when cut, the sides of which are first washed with vinegar. A man stands 
on a chair by the Iiarrel, with clean wooden shoes on, whose business it is to salt and prepare them, which 
is done in the following manner * tlie man first takes as murh of the cut cabbage as coven about four 
inches above the bottom; he next strews upon it two li.indfttts of salt, one handful of unground pep]irr, 
and a smalt cpiantity of salad oil, he tlien gets into the barrel, and treads it down with bis wocalen shoes 
till it is well mixed and compact lie next takes another layer of cabbage, and pitta salt and pefqier on it 
fis before, and treads it again, and so goes on till the barrel is filled, A board is then placed on it, and 
upon the board some vc'ry heavy wcigifra are put, and it remains so ten or fifteen days, when it partially 
fenuents, and a groat deal of water swims on the surface: it is then put into the cellar for use. The meh 
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who prmwe »uerknut arcTyrokw, and carry their machine {Jig 767), which tia« not been invented 
more than ten ot twelve year*, on their bucks from house to house This machine contains a cuttine tray 
[a\ box into which the cabbages are placed {b), scoop (t), and tub into wbicJi the sht^s tall (d) iUanI 
Mag voLUl pi3t3} 



jS08 Newton a machine for chopping cabbage or other cegi liblcR, i Is, or mi it {Jia 7t)S \ consists of 

five knives It t into in iron | Wte, and the latUr 
IS serewed to thi working bar the knives aie 
listened, b> bolts jubsiiig thiongh them, ilii<u 
under and -iboee the iinii plate the ^idini; 
plite is lor the piirpoic of preit riting the meat 
liombeing sciftercel, and to this plate are idded 
trti i|>cib, ivhiih lie siren id underneath, for the 
luiposc ol eleining thi knives at eierv stroke 
A spring ruses the kiiiies, mil enibles my person 
to (hop it leist twenty times as rauili ineit, in 
the Mine tnnt, i cm be done by the common 
mode ilie length ot the knives being etpul to 
the I reidlh ol tht trough, no me it oin iiossible 
CSC INC the knivtb, nor will tin meat re quire so 
nuitli tliining ib is usually winUd When it 
do s ritpiiri turning, it is e isily done by alter 
Intel) presbin the knne at either tnd of the 
tiuiigh, bliding them towards the middle Jlie 
mitliint IS list! ipplii iblo lor tutting fit, suet, 
^( priMonslv to itnderiiig them into tallow , 
Iiktwibc to (hopping madder ind other roots tor 
(lino piiiitirb, or is iistd m their reeent stile 
tor dyers, iiid foi dividing]iotitoes,carrots,and 
other estuicnt louts, cabbige tor sauer kraut, ^nd 
roots used in feeding cattle (ftniM s ihchnnic, \ol n p util) ‘ , 

5509. To aaie cabbage vid, ‘eleet a few line* specimens anil plant them by themselves 
where they will be m no tlin,rei of being eontaimnalcd by ulhcis of Iht Jh iKSica tube 
when Ill flower, 'nie seed will keep manj jeais, 

5510. Ihe discuses oj cabhat’cs are the same as those of the* turnip, with the exception 
of the forked excrestcnce. Oil the roots of llic pi mts aie fretjutntlj found knobs, whieli, 
in the preparation foi tran&plrUitiiig, should, as we have* alteady observed, be caicfully 
removed. 



SrcT. VII. Other Plants uhich might be cidlivaUd m tin riihhfor their Roots or Leans, 
as Toodfor Man m Catth, in u recent State- 


5511. Euerj kardi/ gat den plant may bo cultivated in the fields, and with very little 
manual labour. Atioidingly we find onions, spinith, tress, ladishes, and even cuciiir- 
bers, grown by fanueis, or fum garderieis m the luighboiiihood of the metropolis, and 
also in other place s. None of these plants, liowtvtr, can bo eonsideied as bilongiiig to 
agriculture; nor should we notice those which follow, hut because they have been tried 
and recommended by zealous cultivators, and oie Irc.detl of in some works on farming. 
No plant can be con‘idered as belonging to agiicultuie that is not in suffacient demand, 
or of suflicient geneial us# la feeding stock, as to admit of its fiequent otcurrencc in 
rotations; and such certainly can.iot be said to be the case with the Jerusalem artichoke 
and lettuce, now about to be noticed. 

?512 The Jertisttlem m Uchoke (/Mianfhus tuberbsus I , lopmamhmn , Fr) is a tuberous rooted plant, 
with leafy stems from four to six feet high It tiuives well on soft moist toils, and even, it is said, on 
moist peat soils and it is alleged that Us tops will atfoid is much todder per aeic as a erop ot oats, or 
more, and its toots hall as m.iny tubers as an ordinary crop ot potitoes {AginttUuial Magaxmt, Ii>07.8) 
The soil may be cultivated in all rotpcels like the potato the tubeis, being abundant m the market 
be had at little* more than the price of iiotatoes The hbres ol the stems miy be sepirated 
and manutatiurwl into eordage or ilodi, and this is said to be done in some parts of the 
ot 1 raucc, as about Hagenau, vi here this plant, on tlio poor sand) soils, is an d^ect of 


g atdens, are to 
y maceration, 
north and west 


field culture. 
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5S13 The common Cos lettuce (Zact<ica satlva L) has bocn grown for feeding pigs, and other purposes 
Arthur Vonng informs us, in his Calcadm of Hut baud') y, that he first observe tlie sowing of lettuces 
tor hogs practised, cm a pretty regular system, on the (arm of a v^ry intclliscnt cultivator (not ataill a 
whimsical man) in Sussex He had every year an acre or two, which afforded a great quantity of very 
valuable food fur his sows and pigs Ho adds, that it yields ''iilk amply, and all sorts ot swine are very 
iond of it, ind he thinks that the ecoiiomicnl firmer who keeps mmy hogs should take lare to have a 
succession of crops tor these animals, tliat his carts insy not be tor ever on the road lor pun based giains, 
or his granary openc^d for corn ottencr than is neeess iiy lo raiac this sort of crop, the land should have 
been ploughed before the winter trosts, tuining in li\ that earth twenty loids of neh dung per acre, and 
making the ridges of the right breadth to suit the drill madiino and horse hoes, so that in the month at 
March nothing more may be neH.esbary than to seaiity the land, and to drill the seed at one toot cqui- 
dist int, It the rate of four (lounds ot seed per acre' where the stock ot swine is large, it is proper to drill 
iiall an ac re or an acre of lettuce in April, the laiiVI h iiiiig been well manured and ploughed as directed 
a^ie, being ilso scufiled iii 1 cbriiarv and Mart h, ind well h icrowed, lepcitinq itlietore drilling and at 
this pc next, the crop which was dnlhd in Much (a succession being osscntially ncccssaryl should be 
thinned In thi rows b) hand, lo about nine or ten me lies isiimlcr If tins necessary ittention be iic glceted, 
the pi Hits, he savs, dr iw themselv es up wo ik and poor, and will ni t rccoi er it Women do this business 
as well as men Win ii ibout six inches high, they should be horse liocd with iseariher or s< uffler, having 
the hoe about four me hes, or at most live iiiehcs in width With tins sort of giecn food, some knul of 
me il or otherdry meat should bo eombineil, is without it it is a)it e prove very lax aticc, Ac Ihisbusstx 

cultivator is not likely to b( followed by inv rent piymg firmer whoeai glow niy of the clovers, turnips, or 
potatoes I he qiieitatioii iffords a goixl specimen ol Arthur \uiiiig smodeot wntinguu agricultural snbjcits 
Salt Jhi chinoiy, wildtndjti, ot stuitty (( lehbriiim f iitjbiis I , Lhicoit "uinge, I r Jig TOh) has 

long, thiek, perpendicular runts, i tult ol eni t or Ii ttuie looking 
leases lod when it shools into flower, its stems rise from one to 
ICTi three feet high, rigid, rough, branched, end i lotlied with Ii aves and 

\ wA blue flowers It is tuuiid wild ni diy eaicarcous soils in rngland, and 

in most p irts 1 1 !■ iirope of simil er or gie ater tempc i ituro It is culti 
vated 111 france as an herbig iild pasturegc plant, and in (icrinaiiy 
and Handels frr its 1 cts, tiom which i substitute foi collie is pro. 
pircd It w IS til t ciillieate I in tli s luuntiy, about 1780, by Aitliiir 
\oung, who In Ills it iii \irv high estimation It is ol such eunsc 
c)iuiK(, In says, I ir ditlirciit piirixiscs ot the larm, that on aarious 
suits ut soil the I inner cinnut, witlioiit its use, mikc the gicatcst 
pi ssibic I roht Wlnie It IS inuinled to lay i field to gnss lor tliric, 
four, or SIX years in older lo rest the lind, or to iinrcasc the quail 
tity ot sheep lo d the it eaiiiiot he thinks, be any licsitition in using 
It ilieie is no pi int t) riv il it Incern, he stys diniinds a rich 
soil and will dn lys bo lept as long is it is | roduitiye , but U]on 
inferirr 1 ind it is not in cqu il < I jei t Up in bluv ing s iiuls, or uj on 
anv soil tbit is weak and j uor, and wants lost, then is no pi int, he 
su] lies, th It cqu ils th s On su h se rt < f blowing |)oor sandy lands 
IS in Illy districts abound with, espeu illy in Norfolk and SnlTolk, it 
will yield a gic iti r qiiantity of slucp food than any other pi int at pre¬ 
sent m eultieation On ten ind bog lunls, and peit soils, it also 
thnecs to miuli piuht On ill land wheie clfier, trom having been 
to 1 often lepeated, is apt to fail, eliiiiory m \y be sul stituted to gnat 
ally iiitagi It decs very will tor soiling c ittli, In tb Ic <ii and fatten, 
iiig It 1 $ of exc client use lor tlieisc yvbo kc p a I irge stoik of swine 
iiid it docs exeeidingly will in an iltcrnitc system of grass ami 
till igi, as It yvill 11st lour hic, six iiid eycii moie ye irs , but it sboulil 
not be sown with any view of making hay in this ilnnitc, lliniipli it forms a i oiisnli rabli piopirtinn ot 

many of the bed; meadows in the south of 1 1 incc, and iii lomb iidy It Ins, Iniwei i, he idds, been 

objected to, oi; tlie ground ol its rising uni In coming i y ivai lous weed iii sun ecdiiig crops and if tins 
cirrimi'time be notgiiirdcd against, it will, he siys, Ini)pen but not mere than with luieiii, nor so 
inueli Hut who, he asks, ycnturis to teibnt eliuroiy eultiirc en leecuiU of this quilitv, whie li is really 
founded on its merit ? W hen the I ind is pi u„he<1, s lys he, only use a bii ad sb irji sb ire, ind barrow in 
tares for feeding oi soiling, or bre ik it up lor liinin s, aid there is an end ol tin cbjeetion 

OHS 7/« cultwe of ehiecory is the same is ot eliner As the jil int is giown in gardens for culinary 

E urjnisiis, the seed may be premurtd in the seed sheqis, gathered in many pi ice s from wild ))! mts, or sased 
y the grower It is small, 11 it, black, ind resi milling that of lettuce, it should be proeuroil tresh , ami 
from eight to twelve pounds an ae re are iisu illy sown liie culture of tins plant for its roots has been 
notnedin giving the outline ot the agriculture of 1< landers, and will be adicrtid tom i succeeding Chanter 
5516. Ihe roMg A ccw/t/;ty, (Symphytum isiieirimum / Jig 770), i perennial trom Siberia, has been 

brought into notice by I) 

' Gniit, i miisciyman at 
Liwisimm, and tried by i 
number ut cultivitois Cat 
tie ot eveiy kind are siid to 
be Iond ol tins | lant, and so 
gre it IS Its piodiiee on good 
soil, that Mr Grant thinks in 
acre migr be made to ]>ro- 
duee tliirty tuns ot green 
todder in one year lit has 
grown it to the height of 
SI veil feet is tint k iis it e oiilil 
stand on the grrunil The 

i ilmt IS of i isy )io)ngilioii 
ly seed or division of thw 
roots, the better way would 
probably be to sow in a gir- 
den,and tiansplant when the 
yilanis wcic i year old All 
the sym\ihy turns arc pi ints of 
gnat durability, so that this species, if onec establish! d, would iro- 
batily continue to produce creijis lor in my years, and, m th it point of 
view, it wouU seem to bt a valuable plant for the eott iger who keeps 
a cow {(raid Mag vo! v and f esentij/7miis, M ty Kith, IHiO ) 

5SJ7 7Ae deMiA/y (7/tmtro( albs fdlva / ,/g 771 was biqjight into 
neitk e by Mr Liles, late of lainglcat In the y e ii s IS tJ 7, he observed, aceidentally, how cxtremply fond 
esei'to were irf this plant, c ven eating it clown to the* v uots when an opportunity «e lirrod , and as he itlCW, 
from long exjicrienco, that t would, even m dry gros- I, luodticc htib ige in the middle and lathi end of 
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April, equal in quantitjr to any water meadow, the extreme facility with wliicli it may be propagated and 
grown In almost any soil and situation, and also its apparently nutritious nature, he was Induced to give 
It a trial in a plot of ground of about twenty rode, atta<-hed to the cottage in which he lived. He did so 
and after two years* trial found the day lily produce a supply of green food in April and towards the 
middle of May, when then Is little or no iiasturc grass, and never could detect any unpleasant flavour 
in the milk or butter, though given in comiderablc quantities. The day lily, of which there are two 
species, diflbring very little in apiiearancc, I/, flhva and fiitva, is a perennial of great duration, rapid 
increase, and of easy propagation by division. It certainty well deserves trial as a permanent herbage 
plant, especially for the cottager and small farmer. vol. v. p. 441.) 


Chap. V. 

Culture of Herbage Plants- 

5318. The cultivation of clovers and other herbage plants, used cxclusivoly as food foi; 
live stock, is coinparativefy a inodem improvement. Tliey were known, as we liave seeiP) 
to the Greeks and Homans, and cultivated from a very early period in the low countries; 
but do not appear to have attracted much notice in Hrifain till the sixtcentli emtury, 
when our frequent intercourse with Ilollniid led to the introduction of some of our best 
field plants and agricultural practices. At piesont clovers enter largely into tlie succes¬ 
sion of crops, on all soils, and in every prodllcti^c course of nian.'igcineiit. Heforc they 
were introduced into cultivation, it was necessary, when laud was exhausted by grain 
crops, to leave it in a state of comparative sterility for several ycais, before it became 
either valuable as pasture or again fit for carrying corn : but at present clovers are not 
only indi.speusable in the cultisation of white and green crops alternately, upon vc*ry rich 
soils, but are the foundation of convertible husbandry on land tliat is not so rich as to 
permit of a constant aratioii, and which therefore requires two or more years’ pasturage 
at certain intervals. Lucern and saintfoiii, though of much less value as general crops, 
arc valuable plants in particular situations; more especially the latter, wliicli will produce 
good crops on dry chalky and limestone soils, where most other agricultural plants, and 
even grasses, would barely maintain tlieir existence. 

5519. The characteristic points of culture of this class of plants are broad-cast sowing, 
mowing, soiling, and hay-making; and that when cut for the two last purposes, two or 
more crops may be had in a season from the same roofs. 

5520. The nutritive products of the ptiiicipal herbage plants are thus given by Sir 
H. Davy : — 


Systematic Name. 


III lf)00 Parts. 

Krtglis|» Name. 

mni.« 
III) hoiuijic 

cir niitiitiM 
niiUt r. 

lliicilncc, or 

sttn lu 

Sictliannc 
inaCtfr, oi 

hiiBcir, 

tilut^lyor 
dihumt n. 

^ Kvirnrt, oT 
maiter rendered 

during 

ctnporaiion. 

Trifulium pratense 

Rfd clover - 

59 



2 

3 

medium . . 

Cow clover - 

59 


4 

5 

2 

repend . 

X\ lute 1 lover 

;i2 


1 

tj 

5 

//edf'sarum hiiobrychla 

Sainffoin 

39 


2 


C 

MedicAgo saliva - 

buccrii • - 

25 

■■ 

1 

H 

4 


Sect. I. The Clover Faniilp. — Trifbltum L. ; Hindclphia Deeandria L., and Legunii- 
ndsre J. Trcfle, Fr. ; A7<v,' Ger. ; 'Tiifoglio, Ital. ; and Trchol, Span. 

5.521. The clovers (Jig. 772.) are a numerous faniili/, chiefly natives of Europe : those 
selected by the agriculturist are natives of Hrifain; and one .siiecies, the white or 
creeping clover, is often found in great luxuriance in native pastures. As rye-grass is 
very generally sown with clovers, it will be necc-sary to treat of its culture in connec¬ 
tion with these plants, reserving, however, tlic more paiticular consideration of rye-grass 
till we treat of the hay grasses. (Chap. VI.) Many intelligent cultivators consider rye¬ 
grass ns a very severe crop for the soil; and it is alK'gcd tliat wheat does not succeed 
well after the herbage witl> w^ich rye-grass is intermixed in any considerable quantitj*. 
Other plants have accordingly Iseen recommended as a substitute for rye-grass, and 
cock’s-foot (Ddetylis gloinerata) has been tried, apparently with groat success, by Coko 
of Holkham in Norfolk, and others; but this is a very coarse grass when allowed to 
rise to any height, and the use of it for hay has not yet been ascertained. Donaldson 
considers the general introduction of clovors,'and tlie cultivated grasses, as otic of the 
greatest improvements in modem husbandry. The commencement of improvemente in 
the diflbrent species of live-stock, in the modes of cultivation, and in the superior quality, 
as well as quantity, of the crops of §rain, may all, he thinks, be dated from the period 
when the sowing of clovers and grass-seeds was first introduced into the different districts 
of the kingdom. 

♦ 3 K 4 
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5522. The speaes of dover in cultivation are — 

5/523 The ted clover (7 rinilium pratcnac. Jig 772 a), a biennial, and aometimei, especially on chalky 
soils, a triennial plant, known hrom the other species by its broad leaves, luxuriant growth, and reddish 
purple flowers In Its wild state a perennial 



55'4 The V hue, or ct I pmg o> Dul h Um j (/ ifei ns, 5 , i ptrennial plant, known by its creeping 
stems and white flowers 

5525 The yellow tluver, hop trefoil, or slnnuork clot i, the black nonsuch of He Notfdk fartnets 

(/ prncuniliens c), an annual, known by its procumbent shunts 
and yellow flowers This spec ts is seldom cultivated , the )cl 
low (lover or the seed shops beniK the Medic'Igo Inptihna, the 
lupul nc or miiiettc dcr eef the trench {Jij, 77)) 

5) 6 Th niLilni cUi i cou cln i c i glass, or marl, 
yrass the hrst the best name 7 m diiim, rf\ a pertnnnl, re- 
soml lint, the red c lover but ol a pale r hue, dw irfcr h ibit, with 
pall red cr whitish flower , and I iif, ro ts very swell to the 
taste ibis s|L(ies is but partially cultivated, and it is ex 
tremcly diffieult to prcxiire the seeds genuine It comes into 
flower from twelve to fifteen days liter tiun the common nil 
(lover has a solid stalk, i narrower leaf and both leaves and 
flowers b ive a piler hue A poor sindy soil, it is said, will pro. 
dll e a po d (r p of e iw el iver that w luld not produce half a 
crop of the common rid clover, it is also as good the second 
ye ir as the first Some farmers sow it bee lusc the crop cornea 
in between the first ind second cutting of the red clover as 
gri cn food 

5527 The flesh-coloured cl ver (Tnlolium incornatum I in Farourhe oi Tiejle de 
Roussillon, li fa 77-1 ) has lou,r been eiiltivatccl in some of the southern departments 
of Fi met, duel, though au annual, is found very advantageous on 
ilry sandy sods The Agnculturd Society of Nancy have lately 
recommended it for culture in the province ol Loriaiuc, md a 
writer in the Journal dc s Paiys-Ras, as suit ilik to many parts of 
the Netherlands M dc Domhisle, a theoretical and practical 
agncultuiist in great estim ition, sows it, aRei haivest,in the stubbles, 
with no other culture than harrovving in It glows all the winter, 
and early in spring affords abund tnt food for sheep , or, if left till 
May, It presents a heavy crop for the scythe, and may be used for 
soiling, or making into h ly (Gord Mag vol iv p S92. andvol v. 
p 794 ) It was introduced into Fngland about the year 1824, by 
Mr John Ellm m, jun of Southover, ne u-Ltwis, whogives directions 
for sowing It m Mai eh without a corn crop, and states that U will 
be in full bloom and fit to cut by .Tune He says it is very produc¬ 
tive, but should not be sown with corns like other clovers, because 
It grows so fast as to choke tliem (Farm. Jour. March 17. 1828 ) 

5528 Trif hum Mofnurifhfoime iwith yellow flowers), eampistte (also with 
yellow flowers), arul/i agVc) um, arc cultivated in trance, but we believe chiefly 
on the poorer soils Seeds of them and of all the other species may be correctly 
obtained from ^llmonn Andrieux and Co, seed merchants m Pans • 

5529 Ih the choice of sorts the red or broad clover is the kind most generally cultivated on land that 
caines com and herti^e crops alternately, as it yields the largest produce for one crop of all the sorts 
White and yellow clover are seldom sown with it, unless when several years’ pasturage is intended 

5590. The sod best adapted for clover is a deep sandy loam, which is fkvourablo to its 

long tap-roots but it will grow m any soil, piovided it be ^y. So congenial is cal¬ 
careous matters to clovers, that the mere strewing of lime on some sods will call into 
action cloVer-seeds, whi^h it would appear have lam dormant for ages. At least this 
appears the most obvious way of accounting for tlie well known appearance of white 
clover m such cases. « 

5591. The climate most suitable for the 4pvers is one neidier very hot nor very dry 
and cold. Most leguminous plants delight both in a dry soil and chmate, tmd warm 
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temperature^ and the clover will be found to produce most Seed under such cireum- 
stance; but as the production of seed is only in some situations an object of the farmer's 
attention, a season rather moist, provided it be warm, is always attended by the most 
bulky crops of clover herbage, • 

SJSS!. Tke jrreparation of the soil and the manures, which clover receives in ordinary 
farm culture, are those destined also for another crop; clover mixed with a certain pro¬ 
portion of rye-grass being generally sown along with or among corn crops, and especially 
with spring-sown wheat, barley, and the early varieties of oats. Unless, however, the 
soils on which these crops are sown are well pplvcrised, and have been some years under 
tillage, clovers will not Succeed in them, it being ascertained that newly broken-up leys 
or pasture grounds cannot be sown down or restored to clover and grasses till tlie soil 
is thoroughly comminuted, and the roots of tlie former grasses and herbage plants com¬ 
pletely destroyed. 

.5533. The time of solving clover-sectls is generally the spring, during the coni’ sec<l 
time, or from February to May; but they may also be sown from August to October, 
and when they are sown by themselves, that is, unaccompanied by any com crop, this 
will be found the best season, as the young plants are less liable to be ^ied up and im¬ 
peded in their progress by the sun, than when sown alone in spring and remaining tender 
and unshaded during tlie hot and dry weather of July. 

5534 fiomr prepare t/ie seed for sowina l>y steeping in w.-tter or in oil as in Switzerland, and then mixing 
it with powderiM] gypMitn, ai a preventive from the attacks of insects, 

5535, TAr manner qf iowing is almost always liroad-cast. When sown with spring com, clover and 
grass seeds are usually put in immediately after the land has been pulvcriseil by narrowing in the corn- 
seed, and are themselves covered by one course more of the harrows , or, if the corn is drilled, the small 
seeds are sown immediately before or after hand-hoeing; and tlie land is then ftnished by a course of the 
harrows. Clover is generally sown by hand, thougli of late years the broaihrast drill (fy. 722.) lias been 
used, both in the ease of the clovers and the grasses. A lighter h.irrow is generally employed in covering 
such sccris, tlian tliat used for corn. Wlien the land is under an autumn-sown crop of wheat or other 
gr.iin, though the clovers and rye-grass are still sown in s)inng, the proper iieriod must depend both upon 
the state of the land and the jirogress of the crops; and it may be often advisable to break the crust 
formeil on the surface of tenacious soils, by using the harrow Indore the clovers are sown, as well as alter, 
wards to rover them. Sometimes tlie roller only is employed at this time, and there arc instances of clover 
and rye-grass siiceeeding when sown, without eitlier harrowing or rolling. But it is commonly ofadvan. 
tageto tlie wlicat crop itself, to use tlie harrows in spring, and the roller atone cannot hi; deiicnded on, 
unless the season be very favourable. In some cases grass-seeds are sown by themselves,either in autumn 
or s)irii)g, but rarely on till.ige land. Nature lias not determined any precise dejilh for the sewl of retl 
clover more than oilier seed. It will grow vigorously from two inches deep, and it will grow when hardy 
covered. Half an inch may be reckoned the must advantageous position in clay soil; a whole inch in 
what IS light or loose. It is a vulgar error, that small seed ought to bo sparingly covered. Misled by 
that error, farmers commonly cover tlieir clover seed with a bushy branch of thorn; which not only 
covers it unequally, but leaves part on the surface to witlicr in the air. 

.553fi. In the ofieralion qf sowing some consider it best to sow the clover and rye-grass separately, 
alleging that the weight of the one seed, and lightness of tlic otlicr, arc unfavourable to an equal distri¬ 
bution of both. 

S5.‘0. The quantity qfsced sown on an acre is exceedingly v.'irious; not only when more or less white qj; 
yellow flover is sowii along witti grass-seeds and red clover, or when pasturage is intended; loit, even when 
they arc tiie only kinds sown, the quantity is varied by the quality of tbe soils, and the diffbrent purposes of 
hay, soiling, or one year’s pasture, to whicli the crop is to be applied. Wlien iiasture is the object, more 
seed ought to bo allowed than is necessary when the crop is to be cut green for soiling; and for hay, less 
may sumce than for either of the former blnely pulverised soils do not require so much seed as clays, on 
wliieh clover and rye-grass arc very freiiucntly sown among autumn or winter-sown wheat, when there la 
more danger of a part of it perishing IVoni being imperfectly covered. In general, eight or ten pounds 
may Ixi taken as the mminnim quantity, though there have been instances of good crops from lessf-aiid 
fi-om (hat to fourteen pounds or more per Kiighsh statute acre. Rye.grass, commonly at the rate of a 
biistiel per acre, but in many eases only half, or two thirds of a bushel, is mixed with this weight of rtover, 
and both are sown at the same tune. The rye-grass may be cither of the perennial or annual variety, as 
it is understood that the herbage is to be continued for only one year; and the annual is sometimes sown 
in preference, as producing a bulkier crop than the perennial. 

.5^. When it Is intended, to retain the land In pasture for Several years, the quantity of red clover i.s 
diminish^, and several hinds of more iiermancnt herbage arc added, the most common of which are white 
and yellow clover, and ribwort. No general rule can be laid down as to the proper quantity (dT carh of 
these kinds; in some cases red and white clover are sown in equal proixirtions, and in others the latter is 
made greatly to predominate The yellow clover and ribwort are not often sown at the rate of more than 
two or three pounds per acre. It is scarcely necessary to add, tliat, in this case, the ryc-grasa should, 
always be of the perennial sort 

5539. In the selection <if rtover and rye-grass seeds particular attention should be paid to their quality 

and cleanness; the purjiie colour of the clover seed denotes that it has been ripe and well saved; and the 
seeds of weeds may be detected in it by narrow inspection, if there are any; but various noxious weeds 
arc frequently mixed up with the seeds of the rye-grass, which it is diincult either to discover or to 
separate from them. Between the seeds of the annual and perennial rye-grass the difference is hardly 
dimcrnible; and therefore, unless it is of his own growth, tlie cultivator must depend in a great measure 
on the character of the person flrom whom he purchnses It Keil clover ftom Holland or France has been 
found to die out in the season immediately after it has been cut or pastured; while the En^ish seed 
produces plants which stand over the second, many of them the third, year {General Report qf 
Gotland, voL i, p. 557.) j thus remainkig in the latter case four summers in the ground from the time of 
sowing. ■» 

5540. J The aJler^cvUure of clover and rye-grass consists chiefly of picking off any 
stones or other hard bodies ’S’hich may appear on the surface in the spring succeeding 
that in which it was sown, and cutting out by the roots any tliistles, docks, or other large 
grown weeds. ■' After this the surface sliould bo rolled once to smooth it for the scythe. 
This operation is best performed in the first dry weatlier of March. Some give a top¬ 
dressing of sooti gypsiun* common lime, jteat, or wood-ashes, at this time or earlier: 
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gypsum has been particularly recommended as a top-dressing for clovers, and the other 
herbage legumes, because as their ashes afford that substance in considerable quantities, 
It a|>pears to be a necessary ingredient of their food. Dutch ashes (427.) have been 
strongly recommended as a top-dressing for red cl< ver, and they also contain gypsum; 
but where tlie soil is in good heart, and contains calcareous matter, any descnption of top- 
dressing, though It may be of advantage when it does not interfere with the general 
economy of the farm, cannot be considered necessary. (Supp- E. BrU. art. Agr.) 

5541. The taking of the clover, or clover and ryc-grass crop, is either by cutting green 
for soihng, by making into hay, or by pasturing. It is observed in The Code of Agn- 
cvlture, that it is a most important point to ascertain in what eases cutting, or feeding, is 
more beneficial If fed, the land has the advantage of the dung and urine of the pastur¬ 
ing stock, but the dung being dropped in irregular quantities and in the heat of summer, 
when It IS devoured by insects, loses much of its utility. It the dung arising from the 
herbage, whether consumed in soiling, oi as hay, were applied to the land, in one body, 
and at the proper season, the operation would be more efltc tu-il. The smother of a thick 
irop, continued for .iny time upon the ground, gicatly tends to promote its fertility; and 
It has been pretty uiutoimly found, alter repeated trials, upon 'oiV of almost every de¬ 
scription, that oats or any other crop taken ifter clover th it has been cut, either tor soiling 
or hay, is supenoi to the crop taken after clover pastured by sheep. 

55t2 foiling IS a term applied to the pra< tii e of i uttma herb igo crops green f ,r fi eding or f ittening live 
8t(x,k On ill f irms, under iorrect management, i part of tins crop is cut grei n, for the working horscb, 
often for milili cows, tiul, in some insttiiccs, both for growing ami fitteiiing cattle Ihcre lan be no 
doubt of the advantages of this practice, in regard to horses and cows, but lor }oiing and for f ittcniiig 
beasts, a sulhcient number of experiments are not known to have bei n vet made with tny great degree of 
accuracy toung animals require exen ise in the ojxn iir, and, probably, will not be found to thrive so 
well in houses or fold yards, during summer, is on pastiins, and though m ivirv (isc there is a gieat 
saving of food, the long, wowly, iiid eompir itively nake 1 stems of the pi uifs, with leave s tlw lys more or 
less withered, are perhaps not so vAleiahle in the | ruiliutirii of bi et on I itteniiig sten k as a much smaller 
weightot he rlMge taken in by pasturage Alileh c iws, however, ire so imp itieiit of he it and iiisee ts, that 
this way of feeding them, at least lor a part of the d iv, in w inn we ither, ought to be more ge nerally 
adopted, and the convemcnco of having weikiiig horses ilwijs at hand, be ides that they hll their 
stomachs specdilv, is of not less impoitetiee thin ci iiiome (Sec ( mmum ahovt 1o the Botnd of 
Agneultme, vol vii litoims Jnattu on Jiuiitl Affa n, vol ii Oiii >al Ii poit of Siollonti, vols ii 
and in) 

S5i3 Jn ftedtng cattle uifhgiem clotri, attention must be paid to prevent swelling, or hovmg, which 
18 very apt to take place when they ere hrst put on this foed, c i ceiallv it it is wet with rain or dew, and 
cattle are exposed to this dange r, whether they ire sent to dejiastiirc the cloier, or hiieitciit and brought 
home to them, though, it the plants aie somewhat luxiiri int, the d in„cr is gie iter in the former case 
After being iceustumed to this iieli food lor a fcevdiys, duriiigwhieh it shoulil be given rather sparingly, 
the danger is much diminished, but it is never sale to allow iiiileh cows, in partieui ir, to cat large quail, 
titles of wet clover 

rhe makmg hei bage plants into hay is a process somewhat difleiciit from that of making hay fl-om 
naturil grasses All the herbtge tube ought to be mown lietore the sicd is lormed, and indeed before the 
plants hive fully blossomed that the full juiee and iioiinshintnt of the herb may be retimed in the hav 
By the adoption of this system, the li ly is cut in a bitter se i on, it cm be nioii i isily secured, and it is 
ihuih more vglii ible Nor is the strength nl the pi mt lodged in the seed, whii h is often lost Ihe grt it 
advantago of converting underripe heibigc and griss into hav is now bi ginning to be known J here is 
mueh more saccharine m itter in if, and it is e onsi qiiently greatly more nutritious A crop ot clover or 
sainttoin, when lut m the early part of the season, may be ten per (iiit lighter th mwhen it is fully ripe, 
but the loss IS amply couiiterbal meed, by obta ning in ciilier, a moie v iluabli, and moic nutritious 
.artiile, while the next crop will be proportion tbiy more he ivy 1 he hav made tiom old hcrbige which 
has ripened its seed will earrr on stock, but it is only li ly troiii hirbige cut when young, iiid soon after 
it has come into flower, that will tatteii them W hen the steins of clover heeoiiii h irdand sapless, by being 
allowed to bring their seeds towards maturity, they ere oi little more v due as provender than an equal 
quantity ot the finer sort ot str iw ol corn 

bW Ihe mode of making rioter bay, and that of all herbage plants, as praetised by the best farm, 
ers, IS as follows — Ihe herbage is cut as close to the ground iiid m is uiiifoim and perfect a manner as 
possible With a sharp scythe The surface hiving been in the preicding spring freed l>um stones and 
well rolled, the slubolc after the mower ought to be as short and smooth as a well sh ivcii grass lawn Ihe 
part of the stems left by the scythe is not only lost, but the alter growth is niitller so vigorous nor so 
weighty, as when the first (uttmg is take n as low as possible 
'itih As soon as the stiaih or tow of evt htibagi t\ tt roughly dry ahoie. it is gently turned over (not 
tedded or scattered] without breaking it Sometiiiiis this is done with the hand, or with a small fork, 
and some farmers are so anxious to preve nt the swath tioiii being broken, th it they onlv |iermit the use 
oi the rake shaft Ihc gress, when turned over, n the morning of a diy day, is put nitoioeks m the 
afternoon The mode at iierfonning this is very simple and expeditious, and none but women, boys, and 
girls, under the eye of a confidential servant, ire usually eiiiplovcd It the ernp ts heavy, a row ol cocks 
IS placed in the middle ridge oi tiuee, and if light ot live tielges A distinit eompany of earners and 
rakers IS allotted to every such number of ridges, and the scpaiatc eoropaiiies pioiien each on its own 
ground, and in the same nuinner as m reaping gram, which oieasions a degree ol eomiictitioii among them 
for despatcUi, clean raking, and neat we II built < oe ks 1 'le earners gather the hay, and I arry it to the 
ridge where the cork is to be built by one of the most expeneneedthands A raker follows the carrier, 
taking up and bringing to the cocks the remains ot the swath 1 here may be, in general, about five people 
employed about eaeb row of eocks, a earner and raker oi each side of the ridge on wfiich the cceKs are 
placed, and a person on the ridge, who builds them But when the crop is not weighty, more rakers are 
required, as a greater space must be gone over 

5417 As the cocks ate thus plan d in a (me, it is easy to put two or more into one afterw irds, and the 
larger cocks may be speedily drawn together, to be put into tramp niks, by means of ropes thrown round 
their bottoms, and dragged along by aliorse It is im{)Ossiblc to 1 ly down any rules for the m.inagemeRt 
of hay, after it is nut into cocks, one thing la, however, always attended to, not to shake out, scatter, or 
expose the bay oftener than is necessary tor its preservation Sometimes the cocks have been {lUt vp so 
large, that they never reijuire to go to a tramp rick, but are carted to the stack yard, without ever 
being broken, and put up in alternate layers with old bay But where this is attempted, tliere must not 
be mucb clover fhe practice of mixing the new with the old hay Is, however, a good one, and saves a 
great deal of time and labour, at the same time thatdhe old hay is much improved by the mixture 
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▼ery gcotle wanntht ii usually perceptiblr, both in the fielil-rickt and in the itat-Iu, for a few days after 
they are built. But this i» a quite diflerent thing ftora tliat intentional heating, tamed so far, in many 
nisUntee, is to terminate In conflagration 

6558. The afftc) mgrowth or second erm qf clover is vigorous or weak, according to the proportmn of clover 
plants to rye-grass, to the time when tiie first crop was tut, and to the moisture and warmth of the season. 
When the first cutting has been mode early tor soiling, tf ere will sometimts be three (iittiugs in one 
aeason 1 be first of those after cuttings may bit made into h ly, and sometimes the si cond, hut in general 
both are consumed by soiling or posturing, unltss in some dry warm distni ts, as Nortolk, and parts of 
Suttolk, Kent, Sec , where the sitond growtk.is ktt to riptii its sttd In the northern tounties the second 
croi» IS seldom inacie into hay, owing to the diffituUy ol getting it thoroughly dried at a late ptnod of 
summer, when other mote urgent operations usually employ all the labourers of a faxm If it is tut tor 
this tiurposc, tho best method of saving it is to mix it up with straw, which will absorb a part ot lU 
Juices It IS often cut green, as a jjfirt ol tho soiling system, or, where a slicij) stock is kept, pastures by 
the old ewes, or other sorts, that are to be fatlincd the tiisunig winter on turnips 
SfiW In coneurmng ciovtr and other htrbagt plants by paUunng, or eating down on the spot, three 
mcthmls hive been adopted tegheriiig, hurdling, and fri t | jsturige 
fifitiO 1 ethering may lie considered a rude prat ticc, and is iliufl) confined to the north of biothnd and 
Irelind In Ihe Agrtcitltural Hiport of Abttdttmhtte it Is stitcd, that there ire some cases where tho 
plan of tethering c m be praitiscd with more piolit than even soiling In the ntighliouihood ol Peter- 
held, for mstiiiee, they tether milch cows on their glass Helds, in 'cgulir and systemitie method, 
moving eac h tether forw erd in a straight line, not above om lu it it i time, o ts to prevent the c ows Irom 
treadir^ tin the grass that ts to he eaten, tart being always taken to move (he tether lonv iid, like a 

E ersou c uttiiig clover with a sc ythc, (re in one i nd ol tlic lie Id to the oilier In tli s way, a git itc r nuin 
er ot cows e in bo kept, on the saint quantity ( f grass, Ih in by any other plan, exte,. where it grows 
high enough to bo cut, and given them green m Iioiises In one iiistanei the system w ts earned to great 
periectiuii by a gentlemen who kept i lew sheep upin longer tethers tullowing the cows boinetimes, 
also, he tethered horses afterwards upon the same field whieh prcveiited inj possible waste , ler the tufts 
ot grass prodiieed by the dung of one siHeiesef am ml will be eiten by those of another kind without 
reliictanee liiis system was peeuharly i Ueiilated lor the row teeders in Pclerheail, as, Iruni the small, 
ness of tlieir hulehngs, they teuld not ilford to kce j) se ivaiits to cut, or horses to c irry home, the grass to 
the ir houses, to be consume d iii a green state (((jdt ) 

5jbl /» hurtllmjqff c/oie)\ or hti/(it,i rtips, a portion ol the fitlel is tnelosed by hurdles, in which 
sheep art tonfineer, and as the crop is tuiisiii led, the | en is ehanged to a tresh (il ut, until the whole is 
led e>lf lllis practire is ve ry i xteiisivelv adqiteel it Hotkh iin, and is pceuh ilv e lU ul tied for light and 
elry soils Its lelvantagis aie, that the griss is more leonuiniially eonsiimed , th it the stoekthrise better, 
having daily a fresh bite , anil that the dung tells, h mg n ire ce nieiitritid, is mere likely tale of use 
'>5i>i In the comtnon % list iiiit^ e/ ilom, the stock are ii troilnicd iiilii the fielil e iihir than in tether 
lllg or hurelliiig, iii orler to ivoicl the lo s th it would be seist luiiil liy e ittle or sheep tie idmg ad I bilutn 
on tall herliage; Indeed, the (nneipil advintage el ] istiiriiig tloveis is, that sheepandlambs may be 
turned on them more eirly than on eoimiiun gi I s I mils Sometimes this advintage is t ikeii for a month 
or six weeks, in the Ixginmtig of summer, m I the htlel ilUrw irds shut up lor a t luo ot hay, but mure 
ftequeiitly the red cloiers art only mown Wien white iiiel velUiw el iiers are sown, llie herbage is some 
times not mown it all, but p istuieil lot three ye irs ir more, aiitl sometimes i little red closer being sown 
along with these, a crop ol h ty is t ikeii the first year 


556“? The prodme of clour-hay, without any mixture of rjt-£rrass, on the bogt soilg 
ia iroin two to tlirce tons per ueri, .ind in tins state in the I ondtm niaikct it generally 
sells UO pel tent highei thin me idow-hiy, or elovtr and lyc-grass mixed. Ihe weight 
of hay ironi clover and lye -griss vanes, iceording to tlie seiil and the seaieon, from one 
ton to three tons per English atie, os it is tiken irom the ti imp-neks , but after being 
staeked, and kept till spiiiig, the weight is found to be dimuushed twenty-five or tlnrty 
per cent. 

5564 The value of chi a and rye-^ruK hay, in comparison with the stiaw of beans 
Ol jiea,, may be in the piojiortion ot three to two, and with the finest straw ut eom 
Clops, in the propoition of two to one One icie of red or broad elover will go as far 
in feeding horses or black eattle as tlnee of ordiiiiiy pasture, and when it is eut uceii- 
sionilly, and given to tliein ficsh, it will, piobibly, go still much firther, as no part of 
It IS lost bj iiemg trodden elown Vi itli the exeeptioii of lueern, and the herbage of 
rieh inaishos, there js no crop by which so much stock can be suppoited as by clover. 
It maybe profitably employed in fattening slieep in spnng, and with this food they will 
stion be ready few the butcher. Aftcrwanls, a crop ot hay may be got, and two or three 
weeks after the hij has been taken off, sheep intended to be fattened on turiups may be 
turned in, and kept there, until the turnips are ready for them. 

5565 Ihe nutnlWL products of don rs will he found in the table (5520 ) 

5566 2he laisiig of clover sad is atiendcd with eonsideiable labour and ehfficulty. 

Clover will not perfect its seeds, it sivtd for .nit purpose e irly in the year, thcrefoic it 
is necessary to take off the fiist growth cither by feeding or with the seytlie, and to 
depend for tlie seed on tliose heads th it are produced in the autumn. Seed clover turns 
out to good account m those years wlien tlie crops are not injured by the blight, which 
M often fatal to tliem, or by the rains in the autumn, which sometimes prove their de- 
atructitm , for the time of harvesting this seed falling o«t late when rainy weather may 
be eipected, renders it, on that account, very tedious. ^ 

5.5C7 When the fit St et op ts/edqff, it is eaten till about the end of May, frequently br ewes and lambs, 
and this is understood to be an advantageous practice, beraiise the land is leas exliauated, and the green 
food Is of giCat value for stock in the spring months It is not uncominon, however, to cut the first growth 
for a hiy crop, and this should be done eirlier th m usual ilie growth thus reserved fat seed must bo 
■uftbred to retnain till the husks become pcrfeetly brown, when it is cut and harvested m the usual 
mannw. Icavihg it on the field till it is very dry and emp, that the seeds may become mom fiiUy hardened i 
it may then be laid Up dry, to be threshed out at the firmcr's convenience Much labour and expense are 
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5IS6(l The managetiKhi qC a crop rf clmer with a view totalling tred li thiu glvm bf a oultirafor In 
Burkinghamshir^ A moderate bulk oThaiilm U generally found most productive ol seed and a mcderitcIV 
rii h, sharp, dry soil w the best for Invlng moderate haulm 1 he held mnv be pastured till the middle of 
May, ind then abut up till the ripemitg is completed August is generally th( npening month, and Ike 
miturlty of the seed may be known by the leaves becoming brown and dropping off Obtirve the seed 
iVom time to time, and when It has changed ftom a bright yellow to a deep pui^lc, it is then ready tor the 
sevthe After the crop Is cut down, distuib it as little as possible by fork or rake korin it into smalt 
cocks not larger than muck heaps Should favourable weather ensue, nothing more is necessarv thin to 
turn these cocks once over, shortly before carting home Att i should the weather prove fit kle, these 
small heaps of withered straw are very soon dried, perhaps in one good day, by turning up the bottom, 
after the top has become a little dried After remaining srme tin c in the nelci, the locks subside eon. 
siderably and bceome caked by which the flowers adhere together ind repel the rain, of eoursD, no loss 
of top can be sustained by gently turning them to dry • It thus appi,ars that clover tor seed is nit so . 
liable to be injured as clover irr nav In gent al six or ten dajs of favourable weather render it fit to 
carry to the rick yard and stack It may cither be threshed by a light fliil, or by threshing machines, 
having a particular addit onal rover intrbdueod below the drum or beater tor that purpose 
551) In threshing, whether by the flail or machine, the first 0 |icration is to scparvte the heads or spikes 
of seeds fVom the haulm Ihis operation separates none ol the seed which remains firm in the withirni 
florets, and requires to be sq arnted by a course of light thrashing, similar to that uscit tor humraelling 
barley When on examination it is found that the seed Is all sc| natid the U])erations ol silting and 
winnowing ought to be earned on m the usual manner with a) pro) natc sieies, the clover sieve being 
well known to the sieve maker 1 he average produce per sere is three hundred weit,ht * 

‘'oTO S td map be sai ed frtm a tetond erup , that is after the first crop has been mown for hay, but the 
sanmie is seldom so strong or plump as that in m a first rroj) 

1571 IVhil elover, and alsi yellow clover luiern and snintf in when intended fur seed, are treated 
much in the same manner as red tlovci {Iatm Mig vol xix p 2/h.) 

5572 The jnoducetn seed may generally be from thiee to four oi five buahels pei 
acre, when perfectly elein, weighing from two to three liuncircd weight But there is 
great uncertainty in the produce of clovii seed, from the lateness of the season at which 
It becomes ripe, and the fertility of the soil is consideribly impaired by such a crop 
Yet the lugh value of the seed is a great inducement to the saving of it, in favourable 
situations (^Dicksms Practical -A^ttLvltuiefVol ii p 863 ) 

5573 The dinaies (f clovir ere the blight or mikUw, and sufloeation or consumption, 
fiom insects, slugs, and worms It often happens tint clover, after being repuiteil at 
short intervals on the same soil, either fills oi does no good, whether that is owing to a 
disease, or to a defect of some peculiar substance which enters into the food of the plant, 
does not appeal to be clearly aseeitlined A top dressing with ashes or lime is ‘aid to 
be unfavoiiiablc to the slug, but while vermin of tins sort are very numerous, the 
most certun remedy is a naked fdlow well woiked in the hottest months. 

Skct II Ivcern —Medteago satna h , Diadd/hia DecandnaJj , and legtimtnbsee 3. 
La Lucime, Ir , luUtrklu, Ger , Mtdica, Ital , and Mtilga Span (Jig 775 ) 

% 5574 hircni is i deep looting pirennial plant, sending 

up numerou small and tall clover-likc shoots, with blue or 
violet spikes ef flowers It is a native of the south of Eu* 
lope, and appeals to be acclira ited in the wamfer parts of 
I* ngland I ucern or medic is highly extolled by the 
Human wnteis and also the cytisus, tlie latter a low ever- 
gieen shrub I uecni is much grown in Feisia and Lima, 
and mow ii in both countries all the year round, it is also 
of unknown aiitiijuity m old Spam, Italy, and the south 
of J[<rauee It was introduced to Lnglond fiom the latter 
country, according to Miller, in 1657 It is mentioned 
by Hartlib, Blythe, and other early writers, and was tried 
by Lisle, but it excited little attention till after the publi¬ 
cation of Hartes Lssays, in 1757. It is now only eulti- 
vated in a few places, and chiefly in Kent. Columella 
estimated luecrn as the choicest of ^1 fodder, because it 
lasted many years, and bore beiug cut down four, five, 
or SIX tunes a year It ennehes, he says, the land on 
which It grows, fhttens the cattle fbd with it, and is often 
a remedy for sick cattle. About tlircc quarters of an acre of it is, he thinks, abundantly 
sufficient to feed tliree horses during the w^ole year 

5575 CUner hat found no great Aceptim in this country, though it wav so much esteemed'by the 
ancients, and has been long cultivated to advantage in France and SwiUerland If any good reason can 
be «lv«n for this, it is. that lucern is a lew hard) plant than red clover, requires three or four years before 
It romei to its foil grosth, and is for these* and other reasons lU adapted to enter intoj^eneral rotations. 
Where the climate and soil i ‘ 
stall, to aflbrd early cutting c 

though it will produce goodc, , ... ^ --. 


uK convertOfle system of culture gcnlwaBy i^U;^ 

ill the northern ports of Uie island, and which seems so well adapted to its agricultural circumstance 
forbid the hope tnat it can ever become general 
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5576. Tfiere are no vanstwi of tlie luccrn deserving tlie notice of a cultivator. 

5577 Wh(U M called tht yeUova Imern is the Modichgo I ih&tn {Tncnnc cn famiUe, or Iuxerne de 

Suede, It fig 770), a inuih liirdur and toirscr pUnt, common in 
spv( I il parts of 1 iigUnd, but ik 1 1 iiltivatLtI any where except in some 
poor soils in 1 ranct and Switrirland 
6578 Mcdtc igo xnaritl ila and mm if tfa ire cultivitcd in rrance, but 
to a very limilctl extent on [loor sods M lupulina (liipuline, or 
MiniU dor ,tr) rtseinblLs our will known hop triiud,bU'-k(from 
Its sitds) noiisuUi, or yellow clovti, but it is seldom tultrvatid In 
Britain 

5579 Ti’e vil for liiceni must be dry, fuable, inclining 
to Sind, ind with i subsoil iqu il to it m goodness Unless 
tilt subsoil lit good iiid dtc]), it is in vain to ittimpt to 
tultivilt luttin Autoidiiig to Young, tht soils that suit 
luttrn art all thost th it art it ontt dry and nth If, sajs 
lit, they possess tliLst tno < rittii i, tlitrt is no It ir but they 
uill piodutt 1 irgt crops ol hit in A triablt dttp sandy 
loiin on a th lik. or nhitt diy m irl) ’ ottoiii is txttlltnt lor 
It Dttp jiiitiid Sind M lip on a dry basis 'ood s indy louin 
on chilk, dij marl oi giavtl, all do wtll, and in a word, 
dll soils that lit good tnoiigh foi nhtit, and dry enough 
for turnips to bi ltd on the lind, do wtll lor liuirn If 
dtiititnt 111 ftrtilitj, thty iniy be m.idt up by manuring, 
Lut ho ntitr jet mtt with any 1 ind too nth foi it 

5)80 1 he f 11 garatn n of the mil tontists ill diip | to ishing and minute puUcnsation, and, m our 
oinninn, tlu shorttst w ly to effttt thi«, is ti trcnih it tvtr by lb ti adi to two or tliree teit in dipUi, 
burying i good toil ot nianurt in tlie in d lit i r at li ist out ioi t iioin tht surt iti J his is the prattitt 
in Ouernsty, wlitic luttrn is highly prised 

5581 The chiniite for luttin, is wt hast ilicady hinted, must bt w urn and dry, it 
hIS been grown m Scotlind and Iitliiid, ind might piobibly do wtll in the southern 
(ounties oi the litter tountiv, but in the ioimtr it his nut been iound to inswtr tbe 
toinmtndations of its admirtrs 

5582 'Ihc sias n most proper foi sowing liittin is as i nlj is pratlicablc in the 
spring months, as in this w ty the plants miy ht lull) tst ihlishtil htiort the stison be¬ 
comes too hot iht latter tndof Mirtli, for llit more southtin distncls, iniy bt the 
most proper jiciiod , and tht beginning of the following month for thost of the noitli 
When sown litc, tlitrt is moie dingtr ot the plmts being destroyed by tht fly, as it has 
been ohstivtd by lull If the plmts iit inttmUd to bt liinsplnittd out in tht giidtn 
method, it will also be tht hist jii ictic to sow tht seed bed is t irly m the spring as 
the fiosts will aelmit, iii order that thty may bt stioiig, and fit to set out about the 
beginningtof August. 

568 nt maniut if sotiitig Iiieern i-, cither bread cast or in drill , and either with or without an ac¬ 
companying crop of cum t 1 the hr t le ir Br 1 1 ra t with a eery thin irop ol hirlty or other spring 
torn, 18 generally, ind in our opinion vtiy pro) erlj, prclcire I Arthur \oung who has treated largely 
on this plant, observes tint ‘the grtate t success by far lb it has been known is by the broad castmetnod, 
wliith isneirly iinivtisal imong the best lueirn Iirmers, even amon^ men who practise and admire the 
drill husbandry in many e tlitr nfirlts But is they mostly (not ill) di 11 ml on severe hairowmg tor keep 
ing their rrips clean which is a troublesome md iX|ieiisivi oporitioii he still v< ntures to re commend 
drilling,but very dilierent drillini, Irnmtliatwbieh his been almost uinrersally prart std, mz atdiktantes 
of eighteen ini hes or two teet Uljte ions to these wide intervals are numerous It kept clean hoed, the 
lueern Iieks up so much dirt, being beiten to the cnith b> rim, Ae, that it is unwholtsemc, and the plants 
spread so into these spates, tint it must lierciped with a hook, whirh is a great and useless txpensL For 
tliesc reasons, as w 11 as tor superieriti 1 1 erop ht ri tnminen Is dnllint, at nine inches, whii h in point of 
prixliue, mown r and firce loin Irom dirt, is the snne as biouleast ind tnolhor advantate is, that it 
admits scantying once a ycir, wliieh is niuth mure powerlul and elfectivc than any hariowiiig Ihcse 
farts are sumcitnt to wi igh so much with any ri asonable man, as to induce him to adopt this modt ot 
drilling, as nearer to broad east by t ir than itis to drills at eighteen to twente four inelus, winch open to a 
quite dlflerent si stem, and a act ot vtrv ditferi nt evils N me inch rows iniglit praetically, but not liter illy, 
DC cons dered as broad e ist,but with the powirot sea fying And in icgard to tht material pniiit^ of with 
or without tom, two considerations, lit savs, )>nsLiit themselves Ont is the extreme lubiiity of lutem 
to be e ati n by tni A], which does great misehicf to many i rops when very voung, and against which the 
growing of com is some protietion Ihc value of the barley or oats Is another objert not to be forgotten 
It IS also gamed iii the brst year s growth ol the lueern, whiih is very jxiorly productive eien if no corn 
be sown, so that he must own himse 11 e learly an udvoe ite for drilling in among corn, either between the 
rows nfnino inch barley, or across drilled barley at a foot, if perhaps the latter is tht best method, as there 
is less farobabilit / of tht crop being laid to the damage of the lucefh The quantity of sccd-com should 
alto lie smaU, proportioned to the richness of the land, troin one bushel to a bushtl and a hatf, according 
to the nirtilitv ot the soil, another security against the mini hicf of lodging If these precautions an taken, 
it woutd.be presumptuous to say that success must follow, thRt being always, and in all things, in other 
hands than ours. s^ may prove bad, the Ay may cat and drought prevent vegetation, but barring surh 
Clroupislantcs, the farmer may rest satisfied that he has done wb it can bo done, and if he do succeed, tlie 
adviuitage wUi bo unquestionable ” 

5584. The qucmtvty of seed, when the broad-cast method is adopted, is said to be from 
fifteen to twenty pounds pti acre, and fioni eight to twelve if dnlled. Hie seed is 
paliT, larger, and deaitr than that of tlovtr it is generally impoited from Holland, 
and giedt care should be had to procure it plump and perfectly new, aa tao-years> 
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old seed does not come up freely. The same deptli of covering as for clover will 
answer, 

5585. Lucern may be transplanted) and when the soil is very rich and deep, it is said 
to produce very largo plants; but ^cli plants, from the bulk of Uteir stools, are not 
likely to be so durable as those of a less size} and on the whole, for tliis reason and others 
relative to expense, tlie plan of transplanting docs ,nnt seem advisable unless for tilling 
up blanks. ' 

55^6. The after-culture of lucerU) sown broad>cast, consists in harrowing to destroy 
grass and other weeds; rolLng, after the harrowing, to smooth the soil for tlic scythe; 
and such occasional top-dressings of manure* as the state of the plants may seem to 
require. 

5587. When lueem is drilled, horse-hoeing may l)c substituted for borrowing, which, 
as already observed, is the only advantage of that mode of sowing. The harroniiig 
may commence the second year, and the weeds collected should always be carefully 
removed: light harrows may bo used at first, and in two or three years such as are 
heavier. In succeeding years two harrowings may be required, one early in the spring, 
and the oUier at the close of the summer. For these, and especially the last, Arthur 
Young recommends the use of a harrow of weight sufficient for four horses, and which 
does not cover a breadth of more than four feet. The mode of hoeing, cither by the 
hand or horse-hoe, or of stirring by the drill harrow, requhes no description. 

5588. The tojj-dressini’s given to lucern may be eitlier of the saline or mixed manures. 
Ashes are greatly esteoned, and also gypsum and liquid manure of any kind. Arthur 
Young advises to ap^dy dung, in the quantity of .ibout twenty tons to the acre, every 
five or SIX years. Kent, however, thinks it a better practice to put a slight coat on * 
annually in tlie spring season. Some letomineiid a slight top-dtessing sown by hand 
every spring. The farmer will in this, as in every case, cxeidse his own judgment, and 
be guided by the wants of the plants, tlie return they yield for the expense bestowed on 
them, and the equable distribution of manure among his other crops. 

5589 . 2'hc takiiif; of lucern by mowing ibr soiling, or hay, or by tethering, hurdling, 
or pasturing, may be consideied the same as for clover. Lucern ficquently attains a 
sufficient growth for the scythe, towards the end of April, or beginning of the following 
month: and, in soils that are favouiable I'or its culture, will be in a state of readiness for 
a second cutting in the course of a month or six w'ceks longer, being capable of under¬ 
going the same operation, at nearly similar dismnees of time, during the whole of the 
summer season. In this last sort of st'il, with proper management, in Uie drill method, 
it has been found to rise to the height of a foot and a hall' in about thirty or forty days, 
afibrding five full cuttings in the summer. But in the broad-cast crops, in the opinion 
of some, there are seldom so many cuttings alibidtd in the season, three or four being 
more common, as the growth is supposed to be less rapid than by either o^ the other 
modes. 

5590. The application of lucern is also the same as that of tlover. The principal and 
most advantageous practice is that of soiling horses, neat cattle, and hogs: but as a dry 
fodder, it is also capable of aflbrding much assistance ; and, as an early food for ewes 
and lambs, may be of great value in particular cases. All agree in extolling it as food 
for cows, whether in a gieen or dried state. It is said to be much superior to clover, boUi 
in increasing the milk and butter, and improving its flavour. In its use in a green state, 
care is necessary not to give the animals too much at a lime, especially w hen it is moist, 
as they may be hoven or blown witii it, in the same way as with clover, and other green 
food of luxuriant growth- 

5591. 2’he produce of lucern, cut three times in a season, has bc*en stated at from three 
to five and even eight tons per acre. In soiling, one acre is sufficient for three or four 
cows during the soiling season ; and a quarter of an acre, if the soil be good, or half 09 
acre on a moderate soil, for all sorts of large stock, for the same period. Say, however, 
that the produce is equal in bulk and value to a full crop of red clover, then, if continued 
yearly for nine or ten years (its ordinary duration in a prodpetive state), at an annual 
expense of harrowing and rolling; and a triennial expense of top-dressing, it will be of 
sufficient value to induce farmers, who have*suitable soils and climates, to lay down a few 
acres under this crop near their*liomestalls. 

5592. The nuiritive product of lucern, according to Si" H. Davy, is 2 ^ per cent, and 
k to that of tlie clovers and saintfoirfas 23 to 39. This result does not very well agree 
with the superior nutritive powers attributed to lucern. 

5593. To save seed, the lucern may be treated precisely as the red clover, and it is 
much more easily threshed, the grains being contained in small pods, which easily sepa¬ 
rate under the flail, or a threshing machine, or clover mill. 

5594 . The diseases of lucern appear to be the same as those of clover. In Kent, blight 
and the slug are its greatest enemies. 
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SrcT III Saintfoin —TItifysarum Onobr^chu L. , Diaddphta Decdndna L y and Ie~ 
gumittbysS Bourgogne, or Esparcette, It , Esparzette, Oer , Cedrangola, Ital., and 
EsponUa, Span {Jig 777 ) 

5595 StarUfoin is a dccp-rooting perennial with branching spreading stems, compdund 

leavis, and showy red flowers It is a native of ^ngland 
and inaa^ parts of F uropc, but never found except on dry, 
warm, chalky oils, wJitrc it is of great duration Jt has 
been long cultivated in 1 lance and otlier parts of the 
Continent, ,ind as an agmultural plant was introduced 
from Iriutc to England aliout the middle of the se- 
jvtnteentli century It his since been a good deal cul- 
'tivited in till ihalky districts, md its peculiar value is, 

, that it ni lY be grow n on soils unfit for being constantly 
'under tillige, tnd which would yield little under grass 
I las is owing to the long and deseemhng roots of the saint- 
foiii, which will penetrate md thrive in the fissures of roeky 
and ch ilky uiidersti ita Its herbage is lud to be equally 
suited for pastor ige ind fur liay and that eaten giien it is 
not ipt to swell or hove cattle liLi the clovers oi luieni 
Arthur 'ioung svys, tliat upon soils pioper foi this grass no 
tanni r e in sow too much of it, and in The C ode of Agpitul- 
lure It IS said to be “one of the most vduable herbigc 
plants we owe to the bounty of J’lovideiuc 

55d<> I here are no lanUies of thi samtfoin m Engl-ind, but many other species of 
the same numtrous f iinily might be cultiv iled, ‘ueh, for cxampli, as the 1 iineh honey¬ 
suckle, ahienniil that niight be substituted for red clover on nth sods 1 he Irciich 
have i vmety which they call Satnjbin a dtui i ujxs, and they ilso cultivated the bam- 
f in d T\pa^nf or SulJn 

S'idl Hu b si i illor this plant IS tint which IS dry deep, and calc irtous, but it will 
grow on any soil th it has i dry subsoil Kent thinks tliat the soils most suited to the 
culture of this soil of gi iss art of the th ilky loini, md light sindy or gravelly kinds, 
or almost any of those of a mixed quility, provided they aic sufticicntly dry, and h ive 
a rocky or lurd calcareous huttuni to check tlie roots at the depth of a foot or fifteen 
inches below tlie surfice, wlutli he eonccivts ntctssiry, as the plants arc apt to exhaust 
the nsch es in i uniiing dow ii, and for this re eson he considers it improper for being 
sown where there is greit depth of mould or soil It is a plmt that is hsserted by 
Marshil to aflToid a luge produce even on those soils which art of the pooic t quality, 
and on siicfi is aie of a more rich incl friible nitiirc to frequently pioduce abundant 
crops St&ll, he conceives, that it is only in the calcaieous soils, is the dry chalk md 
limestone, or such as have been well impregnated with that sort of matter, that it suc¬ 
ceeds in i peifect nnniicr or becomes durible I he idvantiges resulting fiom growing 
fills plant on sandy soils in Norfolk have been ilready stated (47‘f4 ) 



The he\t preparation v,hu:\\ iny soil fit fer this plant can undergo is unquestionably trencliinK, 
and we ha\ c little doubt that in most < is s, ill th iifis ronsidccid it wc uld be fluiid the i hcvi cst 1 lie 
usual preparatory culture liuwevei i tin s ime as Tor il ivor, plouelung more dcc| ly than pidinvrv ether 
by means Of the trench plough or, wh it is bcttirbcciuscinoie siin| le hy the connion plough going twice 
in the same track Boys [tommumc iltons to Hi Ii aid of Agitculliii , vol iii) recommends as a pre 
paratinii fejy saintfoin 1st year pare md burn tor turnips, to be eaten on the land by sheep with the aid 
of Bomo fodder, 21 barley, to be sown very early with clover seed, 3d clover eaten oft by sheep 4th, 
wheat. Sth. turnips with manure and rth, barley with saintfoin the eorn crops must be larehiHy 
wecilen ana in iwrticular eicai ed of charlock Under tli s system the pioduce has been grcit, and thu 
ground hks been laid down m the highest order with saintfoin, or any other grass calculated for this species 
Of soil 

5599 WUh respect to the season of soiling snintfoin, it may be observed, tliat^e earlier 
it can ba put into the soil in the spring the b ttcr, as from the greater moisture of such 
toils there will be a greater probability of its vegetating in a perfect manner Where 
the sowing is executed at a late period, and dry weather succeed^ Bannister thinks that 
much of foe seed is prevented from growing, and that the young plants are more ex¬ 
posed to destruction from the fly, therefore, according to this wnter, the sowing of 
sfuQtfcda swd,,4ught nevei to be deferred longer than thb beginning of March, and it is 
stlli’better to compbtc this work m February. Some, however, suppose it ma/be de¬ 
ferred tp the middle of March without injury, and tiiis is soon enough if it is to be pown 
-with-diarley 

SftOO The tuanner of sou tng u generally broad cast but It may be sown in drills and even transplanted, 
thdugh nfatherof these inodes can be recommended Some advise its being sown with aboutbalf the quah 
tlty m barley usually wftm/or a iUll crop, which may shade and keep it moTit during the fhrst summer, and 
at the sama time' not liqilte it from the crop being lighter, which is sometimes the case. 'Where the banes 
to driBM, the saintfQi^n may afterwards be put in, in the same manner, but in a contrary direction If 
Sima over the wheat, it should be barrowed in, awd afterwards rolled In whatever method it is sown, os 
the seeds ate larger than those of many other herbage plants, they should be coveted in with more care, 
and to a somewhat gtaatei depth £y some the ploughing of the seed tn with a vbry Unit or shallots 
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ftirrow is recommetMied. In most cases, especially in'#!! the more light sorts of L’nil In which this sort of 
crop is grown, the use ot the roller niajf be neocssary immediately after the seed u put into the ground. 
It IS the practirji iii some districts to suw a small iwrtion of iloior si id with siintloiii, with tht idea ot 


suiipuiiocwy marsiiai tnat such a practice is licnctirlal in uttiiinttlyproiuriiii,' ^ i 

upon the land It is a sort of trop tli it grows in so perfect a i. •nnir in IliiluiiiiU mctiio'd, that theic 
(an seldom beany ninsiuty (or having recourse to the drill ll may, houixr, be lultiiatcd in (huJMttrr 
mode with muth sun ess, and, inNorlolk,it is tliepi ictkc withsoini i iiltii itoi-, lo hue it drillid at tiiiic 
idcIks across the barley crops which b ive been sown iii the same way 

Ml Till quuntily (if sent in the broad i ist rai tlioil, w liicli is tint mostly cinplovcHl, Is about four 
bushels the acre, though less is (Hqiunth guc '■, but uA such soils as arc piojar for tins plant It is iluavs 
necessarj to have a full pro{)ortiuu of seed J y seme, however, a mill h siii illi i qiiantitv h made use ot; 
and where tlie drill system is liad rceouric to, a still sinallir inoportion is used, is from two to two mil a 
half or three hiuhels It has Iiccn observed, th it in I iiunlnsliire, when this pi int u niiii li growi, “ the 
oommoii allowance of seed is fue bushels to m icrc, and tb it a piidli man south ol I iliiolu advises the 
sowing a small quantity oi trcloil witli it (ibout tour pounds on an ac ri / ’ 1 he u ison loi this is, III d iii 

that exposed loiMitiv, the young pi nils siitUr more bv tin sun in smiiiiiir Ih ui Iiv the fi >sl iii winUi 
Of course the triloil coming to ptrleilion the hist year, mil luiiq only lhtca,wiU lit a shelter toi the young 
plants during the first yeir or two, and die oil ivhi n tin » untliiiii w ints its i oom 

MJ In the ihviit of tht steil the salist prictue lor tlie lultiiator is to silu t il fi'iTu Uie hi si ami most 
abiding plants in this |>irtiiiilai soil, is th it pint h istd truiii the m ul s| < ps i n rut ly be dtptndid uimn 
A certain method ol know ing the goodness ot tin si id is bv sowini; i nuiiil i r ol (he seids, ami suing Iiow 
in iny plants are priHtULcd by tiuni Hut the i xtern il signs ot thi suds Ii m i oml arc that the liiisl, is 
»l a bright colour, and the keinci plump, ot a lu,lit guy oi blue colour, iml m im tiims ot a hliiiiiiig black 
1 lie Slid may bo good, though the luisk. be bl i k, is th it is miiug simitlnms to littiiig il iciiue wit in 
the delil, mil not to its being h ill rotted in the lie ip II tin kernel on hem, eiit ai ross qipi irs | niiiish 
and tiosh. It IS a certain sign tint it IS guexi hut it it is ol i yilluiish u loiii, imllmblc, mil looks thin 
fliid pitted, it isa bad sign Utlii rs obseru (li it tin hcs| sieil is ]iliimp, hi ivy, biq lit, and ot a ytllowish 
red (olimr, and that it vliould always be sown while quite Irish, as old si oil, or slid that has iK-cn long kipt, 
ni vir vegetates m a perloet manner, seed of this soi t is in „c neral Iruin about tliiec to III c shillings the 
bushel 

5601. The ajti)-cull tin and mana^tmtnl iif vhint/oirt eonasts in oieasiutual diessings 
with iiunure, and, in the juilieiuus inteivention eit inovviiy and pastuiing. 

SfiOl Swwi fm mc! s do not mow m the Jii\f r/erii, while otlieis do, but in Ihe second yotr, and in the 
sucieeilnig sunimi rs, a irop at h ly miyi m likin, mil tin iltir gi iss lid down with tnv sorts ol stock but 
sheep, till tow iruS December I hi se should not In pi rmilti d lo i it it togiliisi, as, tioiii tin 1 irgi ness id the 
roots, they might bv so doing inyiiri theuminsid the pi Hits Intlie loIlMviii), lutinnii lliiri wilt, liouiver, 
lit less risk in this lespeit, and slieip is well is i atle stoi k m ty he turned in ami ki pt upon the pistiires 
till they are well e iteii down, being In lys i iieliil to shut tin in up is e iih ss possible in the bigitimng 
ot the year lliis is the opinion of Kent As this si it ol hi il igi is ihoiight till i iiiipnived in its tiste< 
by bung nipped by the fVost, it m ly be i proper pr ii liei not to tui ii stni k iq on tliese li ys loo e irly in the 
aiituuiii ll season, tierhajis not bitiire the 1 ittei end 1 1 Se) teiulier, w hen tins sort ot rouen oi alter grass 
will ho toiind to have mileli eliiel in piomotiiif, the flow ol milk in eons, is will is in loiw tiding Hu eon. 
ditioii ot fattening lie ista, gri,tt store ot licdlM ing still li It loi sheep JSiit with this suit ot stotk they should 
not be too closely tul down, iioi should the sheep rein iiii Uxi long u|iin (hem Itliasbieii soggesliil that 
all sorts of ( ettle stuck should be rcauovcd by tlie bi„iniinig ot liie ye u tiuin these luueiis, as much harm 
* might be done by ihcir euntmuiiig h iiger 

KjO*! In top dimine ’•anit/om peat ashes are the best mnteri il th it c in he made use ol where they 
ran lie procured in sunieieut quantity, and uthci sorts oi aslus aie 1 ke nue li uii I bem litlal win le thesa 
cannot he bad I hey sliuuld be applied so as to linni i thin, even, rcbul ii dii ssmg our (In vdiole surface 
ot the crop In this view soot Ins also bun found ol gie it iitilitv whin sjniad evenly over such leyg 
about the beginning ol January, in tho picqiortioii ot about twenty live or Unity bushels to (lie statute 
ai re, and milt dti»t li is bee n eniplnytd 11 the sann w ly with pri it smu ss ami advantage, as shown by 
Bannister III Ills Sqnop^ti ttf Ilusbnnilit/ It is su| posed that when thosi sorts oi top drissiiigs ean bq, 
applied every third oi tourtli yen, the samttoin mips, wlicn vvellistnblished in the soils, nny be preserved 
III a state ot vigoious giowth lor ten or fitlecn years, or moii, and the land l>e eousiduably jmpiuveU by 
the roots linking so deeply into it 

5606. In tukinii and %mng the siinlfoin crop, the xamc praetiecs nny be follpvved iibin 
taking clover it may be mown tor soiling, h.ij, oi seed, and eaten on tlie spot by 
tethenogr liurdling, oi euminon pasturing. t ^ 


6607 lit making it into hap, it is cut Immedmlrly on its eoiniiig Into full blossom, and a« it trjnapla but 
a short time ili this state, ts much ixpiilitioii as possible should be i niployeil both lii mowing and making 
the tirodu''i> into bay It is remirked by tlie author ot Tin Si/tiojisn of JlmOandnif, vvlio risidls iii a 
distnit wl}sre the culture* nl s nnttnin is In quint, tliatol ellotlii i h tv 1 1 lots, it re quilts the luist puns in 
maKing When the St ason IS I ivourabli, the h ly makers in ly tollow tin siythi, iml it ivm^mpiifd iwew,, 
the sw itba, Htroyv them in(r wind rows thcsuiieidiiigd ty ifter the irip is iiiowii, when it may belmini. 
dlately tormcil liito dbeks, and the whole eiop be fit fur carting in a week, sometimes in Ihiec daya iifU^ it 
IS mown Ihougli it may appear very green, and the stalk when mule kike on oi aeauiie a opitsidiarabla 
degree ot beat, tncre is no danetr to be apprehended, provided tin wivtliei li is been fair duiing tlie bay. 
imdtlNK, at it IS so fat fVoin taking harm by heating in tiu stack, thvt the eoiitriry state is the most tqne 
fcarul (or this reasoyi great care is iicecss iry not to sutler the toddi r to i onfiniic long citlid^ timswalh 
or In cocks, lust the sun and wind should dry it uu too last, and by cshvliiig its juices pri vent theh<#ting^ 
in the stark, add then by render it of bttlc value In order to preserve its suieuleiiie, in some* nlaeix they 
put K number ot these rocks together,%o as to form large cocks ot a size to eoiit iiii x load ut oHcn, and tdtey 


turn the swaths, and then run ttiim into corks with a three piongia uiujiy lorK, loiiowing wiui a M;e)ii 
dew rotse, the head of which IS of suffii lenf width to cover the ground oeiujuid bv three or four swa 


mm 


business - * 

6008 In kegard lo thifieqveney qfiuUing saintfuin, it is probxble that on the thinner sortiofsdls It’ 
seldom be donb more than onec, but on those of the dcipei sorts two crops in.xwoa*etimo8 bemkim 
tb« same manner as with clover, earc being taken lu these cases that the fut4||^#w}b of Uifi miuiu 
B« injured by this nieana ^ * i 

^>09 The umal diiraUnn of scuntfmn, in a pMfitalilo state, is from wgiit to ten 
i^ peiftct growth ip about three ye^s, and begins to dceKne |<iwar«i8.d”" 
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or tenth on calcareous soils, and ^bout the seventh and ei,;litli on gravels. There are 
instances, however, of fields of s,untfoin, wliitJi hid htin nifleeted and left to run into 
justiirc, in whiih plants have beiii found upwards of fifty jesrs from the time of sowing. 
It has been cultivated upwards of a century on UieaCotswold Hills, and there roots of it 
have been traced down into stone quariies from tin to twenty feet in length, and m Ger¬ 
many Von Timer found them attam.,the length of sixteen feet In general the great 
cnenijr to the endiirmce of snntfoin is the grass, whieli accumulates and forms a close 
turf on the surface, and thus chokes up tlie pi int 

5610. 'Ihe (jmntUy ofjnvcIiKt m the st Ue of li ly, on a medium of soils and cultivaUon, 
may probably be estimated at Irom shout one and a li ilf to two tons the acre , and on the 
poorer and thinner stiple soits of land it will, peihajis, seldom afford less than from a ton 
to a ton and a hilf on the aeie. 

5611 The nutntiie pxn/iirlsqf sainf/om are the sune as clover, viz being 1 ■ftper 
cent more than thosi of liieern 

5612 In sanity lied from saintfom, it should icin nil on In land till the husks become 
of a somewhat brownish eoloiir, end (lie seeds ire perfectly jiliiii'') md firm , as by these 
me Ills they will not only be hettii in their ijii ilit}, but he in less d iiig rof being injured 
in the field, from tlie veij short lime th it it will lie nee ess uy fur them to reinaiii, and also 
less in danger of being hurt bj he Uing when lud up lor future use It has been stutcel, 
that It lequires some exjieiienee to know of wli it di grte of ripeness it is best to cut Ihe 
seeded saintfom, bee lusc all its seeds do not iipen at the sinie time Some cats 
lilossom before others, and eveij e ir begins to blosseim it its lower part, and continues 
to blow griduslly lipw irds form my dajs, so tint before the flower is gone off at the 
top, the seeds are almost inetuie at the bottom 1 loiii this caust, if tlie cutting be 
deferred till the top-seeels aie quite iipe, tlie lower, which are the best, would shed and 
be lost 

5fil, Tlie beyt tiinc lo cut tl n when the greater j art rf the seed is well fllled, thi first blown ripe, and 
the last blown bcemiiint to l> full fin niiiie suds will nj eii tfler cutting and hi in all resptets n 
good as those til it no e ripe before Seiin,! r u uit < t ob r iviii] this, have snfitrid tluir saiiitloin aetd to 
stand till all of it li is shed, mil he in h st in ei ttnir, Samttom shoulel nevei I e i lit in the In at if the day, 
while the sun shines out, loi then inui h, even 1 1 tin ui r ] e seed, will shed in mowing Ihe ri(,ht time 
fur this work is the inoiinng or e\emn„, vs hen (In li w h is leinh red tin | lants sU) pie When the wpithir 
IS hne and iltar, the siiiilfi n will ( ii diy sufliiientlv in tin swaths without turning thtin , but it any 
rain has tdleii, and there is a iieee sity f r turning then) it sin uld he done very gently while they aie 
mout, md not with two sw iths togi Ihci as m li ly ina le ot s iinttom before it h ts sei ded It the sw aths 
are turneil with the h iinlU ol the nke, it is b st to rai t up the eii sn i s Inst, md let the stub side rest 
on the ground m turning, but li it W d me with the teeth 1 1 the rake 1 t the stub side be lifted up, and 
the eats lested on the t irtfi If it he coi I eJ at ill, the sooner it is done tin better bei vise, if tin sw ifhs 
are dry, inuili < f the seed will tie lost in si| ii iting them the cars being ci t ingU I together When moist, 
the sei d. stick fist in the e 11 L uf when drv, they ilrup out witti the li ist foueh nr h il ii g It is hnweier, 
the best prietne, is soon i> the pioj er deer i it matuiity ha teen ittiined hy theerip to mow it mas 
sliortatiin jsiossiblc, iiillititren iinix) isediiitin sw itli until the \ip| ir suit ei is fully ill it d, when 
it must he wbollv turned ovir, hut in a virv i letiil iiumii r, so as to ] ri i cut tin seeds tiom shed ling and 
being lost VM i ii this snti Ii is 1 1 eii ri i U red ( erfi 11 1 v dry mil 11 p in the s uni w iv as thi other, the 
rrop should iithi r no thre bid out u| in ilotlis m the In Id when a is grown, nr laid up in staeks to be 
afterwards thrisheel when the lainier li is iiit it Insure uid eonveiiiiiiei tor the woik 

5614. The tooik flhicihin" out the sttdi, iii tins kind of crop is mueli less troublesome 
and expensive thin in tin clover kind In eves where tliiesliing-mieluiies are in use, 
the business iniij be exciuted by tliem with gieil evse .md faeilitj It liis, however, 
been observed by i Ivtewritei, tint “when tlie season is favoui able, the piaetice of 
threshing it out in the field is piobahlv the most beiietici'il, is the stems or haulm may 
be Itid up for the puiposc of fodder m the stack ” 

56) 5 At the thi < king m the fii Id cannot be done but in very hue weather, and while the sun shines in 
the middle of tlie day, the best mmnii ot p rf rinin„ it is to hive a larfi sheet pegged down to the 
ground, for two men to thresh on witli then tl iili, while two others bring thi in fresh supplii s m a smaller 
sheet, and two more clear away the hav that li is been threshed I he seed is emptied out of the Ivger 
sheet, and neidlcd through a 1 irge sieve, to s pirate it from the eh itt and bioken stalks, alter which it 
IS put It to sacks, and earned into the barn to be wii iwed Care should be t tken npt to let Uic hay get 
wet, 03 in that case it would be similed It is a v ery impoitant, but dilhi iilt m itter, to keep the seed th it f 
has been thresbed in the field from bin iniiig wet II it lx. wiiiiiowliI immcdj itely, md laid in a heip 
01 put into a sack, it will termeiit to sueh a i igice in i lew days that the eieatir yiart of it wdl lose its 
vegetative imabty During that rciiiiiiititi m it will be very hot, and smill sour Spreading it upona 
barn ftixir, though but seven or eight lilt he tliiek will msuernociid unless it be frequently and rtgu. 
larly tuiiied until the heating is ovei but even this will nut m ike its colour keep so bright as it it wcie 
well hoascHi, we'ldried,and threshed in thewmtei Laid up unthryshed it will keep wUnciutany danger 
<of suosiuig, tweansc it does not he close eiiungh to lie at Ibc best way to preserve the seed threshed 
in tlie field is to place a layer of str iw upon a barn door, and upon that a thin layer of seed, then 
gUOther layer of straw, and another laye r of seed, md so ju Uy this means the seiNt, mixing with the 
will be kept well, and come out in the spring in as ficsh cuUmr as when it was put In 

5616. Iti Ye^pect to the produce in seed, it is siid to be usually “ from about four to 
five Hacks in some distiiets, but in others it will ptubably be much less, especially on the 
shallower sorts oi sahitfuin soils.” But this must obviously be liable to great vtuigUon 
front season^, &e. 

5617. The duieaKs of samtfoin, are few, there being little danger of failure rfler it has 
escaped the fly, which attacks the dover tr\be in germinating. 
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Sfct. IV. Various Plants (not Gramlnrtr) ufnc/i are or may be cultivated as Jfetbage 
« and for Hay, 

5618. Among the inferior herbage plants winch arc occasionally cultivated, are bumot, 
ribwort, fur 2 e, and spiirry. Those winch might be cultiv.ited art very numerous and in¬ 
cludes Several speiies of Fieia, Lathyrus, Galcga, fus 2 rifohuin, Medicago, and others 
of the native Leguininhs.%, or pea-hke flowinng plants, and Achillea, 
Clieirinthus, 5p4rtiiini, j^pium, and a variety ot otluisuf dilKient faiiiilics. With the 
exception of the chiccory and fuize, thirc aie none of these planti. that deserve the atten¬ 
tion of the professiutial farmer , iibwort and fniintt are oeeasionaily sown, but they aie 
of little value as hay plants, and in most pastuus their place might be more advan¬ 
tageously occupied by one oi other ol the natiii d giassis With rcspcit to the other 
plants enumerated, they have nevii been tiled but by way ot (xpcrinient, and are only 
mentioned as resources nndtr peculiai eireumstancis, and as i field ol enquiry and exer¬ 
tion for the ain.iteiir cultivator. 

Win Iht burnet {Pimyrtni lie /’i imrti , Fr , Pi tirium Ssnguis6rba / 77*! ij s n itive plant, a hardy 

pcronninl uilh (uinpoiinl let\is bluiid luJuurcd ltowir*i, and a long 
1 ip ri lit It u IS uii„iii illy liioiight into iiutiti by Itocpa, a tumniir- 
cial gankmi, it \\ illi im griiii lu ir I oiiilon, who loiiiid mnns to 
pini uic tiu pilroii igi ot tlu Dublin and t thcr societiis to this plant, 
wIikIi, b(.iii„ inuvdt .ittrutid (In ith niuin mil Lalkd forth the 
lul 11 ut VitliurVouii , ind otiut leidiiig iLrirulturists ol the day 
Mill I lio\ L\Li it till tiiK obiicrvLd, that MniMviT will give thim. 
solvisthc trouble to i\inline tin grouiidb where it naturally glows, 
willtiiid the 11 Ills lilt uiii iteiiby the e ittle, Whin tin graeb about 
tlieni Ins biiii iiiip|>(d tu the icols, btsides, in wet winters and on 
strung 1 111 ( 1 , till 1 1 lilts ire ut slinrt durition, iiid then lure very unfit 
1( 1 the piiipi se 111 I uhtiiic or 'i ly, ik i is the produee sutHeieiit to tempt 
anj 1 CIS ns of si ill lu eiieage in its riilturc 
5i II <Mi/iisi\s(t hiirnit, til It it is one of those plints whteh it 
his lur suiiK yciisi istbieii ittiin]tL Itunitrodiiic into sgrii ultuie, 
hut nut (iisiii ring till f iinic r sixpii t iliuii, it is now in i gnat digiee 
1 lid 1 ulc t ittle lie s ml ill t to In toiul < t it, nor is its produce siifH. 

nt to answer the espense itti iidini, itseultuic It is tube lamented 
th It pi isi ns (to not pi) i little itti iition to the nitiirr ot pi ints lietbrc 
till I so w irnilv II n ininu d the ii A siiiill |l iit, senreely escr met 
willi I nt ( n hill) in I (I til v grninul mil to winili e iltle m such situ- 
itioiis ilu I ot sli iw anv I ii ti ul ir stt ii hiiu nt, is not likely tu afford 
hetti 1 (r more i )p lus iii iiiishine nt th in the clovers and other plants 
ilieidy 111 use 

( I I (.Old ng l> /{ c/f. 111 7/ie Agucaltinnl Siiiitg 0 / Kent, it 
allunls lu ill 1 L Ml the winter md spring months, but is not muen liked 
I ither 1 V > ittle oi sheep 

5622 Di /fnrfiisomcpoits, tint burnet ritins its verdure prett) well during the winter months, but 
affords sneh (mt)(r(ps is h irdly to he woi th thi ittentiim ol the lirmcr 
5()t) A tmu'-ptul nt m Me V«i vm Iln tnuni i woik vetv fuoiii ible lo burnet, eonfesses with 
reluetinie th it it is not di serving ot iiiv omUi il i‘i ir u ti r, but ritln r tin eoiitiiiv, iiid tint it is in no 
degree to be i unpired to flic eonnnon (lover, which is niltiv ited it hilt the expiiise itaappears from 
some arrouiits tlu re th it horses will iii t e it it it ill, mil that kinc lieciuently will not take it without 
great rc hut nice Its slow growth is lUo in ult i gii tiljietion hi iiig only about live inches high, and 
hav ing sr ircely one lu id in flower whilst liii erii, on Ilu s inu soil, sown thi sum day and much thicker, 
was (ightien ui twenty nulus m lu i„ht It is nut me ml bv tins, however, to diseeurage tint laudable 
spirit nt improve me lit w Ineli so In) |iiIy I leviils it) ii sc nt but to e lution such is introduce any new plant 
10 mike theinsilves well iiqu iinteil with Us nnturd h stoiy 

5fi2t Ihoit utom h locum at lnii>it,\'> iiiturliage ill I hiy phnt, imy treat it rxietl) as diiccted 
forsiintlom is i pi tine plant it is sewn line lu the gi isses iii the sinie way vs white or yellow clover. 
A bushel of seed is lonimoiilv sown to in i u 

5b25 Ihe rtbu oil ; laniatn t^l'lant tt id i Pus.It , i*lant\KO Hni colkta I , Jig Ti ‘)) is a hardy native 

with i tiilt ut Ii II libbed le ives springing hi m theirown ol the root, 
loll), ml id Mr wer stems, mil a long monilireiin tip root It abounds 
111 iliy soils, as do scvcnl othei sixties ol plantain, especially the i* 
mi (In Uii dry soils it affords little herluge, and is often lilt un. 
touched by i ittle (iirtis, Withciing, mil ntlier Ilritish botanists, 
spiik iiniivonnbly ol the nliwoit as a pasture herb, but Haller 
-ittiibutcs the riihiiess ot the milk m the Swiss iliiries to the flavour 
ot this plant, mil that nt the il hi imtla, in the mountain pvstVirei. 
In rich moist or wati red lands its lierl age is more ibundant, ind its 
flavour altei cd, —a e ireiimst inre not uiieommon iii the vegetable king, 
(lorn, but from w hieli it does not nlw i) s tollow that the plant so altered 
IS diserving ot culture In contormity with tins observation, though 
the ribwort is <a scanty and lejet ted lurbaee,on poor dry soils, it is saii 
by 7ippv of Mdin to grow siHintineoiisiy in every meadow of Lom. 
bardy, especially in those which are iiligated It vegetates early, 
Rowerr at the beginning ot May, ripens in flve weeks, and is cut with 
the A a trivihlis, the neighc of the leaves is ibout Otre foot, and df 
the rtalk a foot and a half, it multiplies itself niui h by the sc^, and 
a little by the routs, whieli it eontinucs lor some time to reproduce 
R bwort, more cspeiitlly in a cultivated state, is eaten heartily by 
every sort of cattle, md in paitieular by cows, who like it most In 
May, when it has gre it influemt on the milk, as the hay has on the 
flesn In Scotland it is n useful addition to tlie proper grasses on lauds 
to be pastured by sheep, at the rate of two or three head to the acre. 
'Where kept well fed down by stock, there ran lie no doubt of its being 
a very good and nourishing pasturage plant for both cattle and sheep, 
but it IS by no means adapted for hay or soiling 
56261 Young says, that he had long before recommended this plant for laying land to grass, and fownd 
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j'foper for a cow piKtare, and conjectures tliat those plants, being found among gootl ones, have quablie* 
tlvtii thtro whkfi do nut proptrly belong to them fit is likewise intlint<l to make the game coiijeelure 
ui rohiiect to nairow leaved iifantain, ribwoit, or nb-grass, and should even have prcterreel^nilcUon and 
sorrel to it, but hew cautious of opposing (heoiy te> praetiec 
0fii7 D) Anil /laa states, that narrow hivtvl plintain orrib-gnsi h well liked by horses and cattle, 
end yields a eerj good erop upon rich ground tending to dmiipncss, if it is at the* same time soft aim 
snirngy , but th it upon any soil wliiili has i iciidtney to liiiid, or upon dry gtouiid, it lurnishes a very 
sf inty e rop It has licen made use ol in some parts at "iorkhliire as a summer grass As an artieU* of 
]MStLiragt loreattle md sheep, it is there m ftigli esteem it is not, liowcicr, well eaten by horses As 
an nrtieie of hav, it is held to be detrimental to the erop, nt lining its sip in unusual length of time*, 
and when tally dry tailing into a smtll eomiuss, or being broken into Iragments and left behind In the 
held 

TJir nclhnc of the plintain is the same as tti it of clover, its seed is about the same sire, and ewn* 
sf qnently the same proportion of it will soev an acre* 

'5t>39 rhcuhin,/u)ju, or got ti. ( Ij me, I me matta, (itn t ipiumr, Tr , /''lex europai'ai ,fig 7801, i« 

a well known sliiub, foiiiul wild on iliy light soils, and in ritherliilly 
bituitions, in till w ir nei tnd more tiinperite i>irts ol LnroiM , but 
not 111 Swe leii, Ol in lluss i oi I’oliiid, noitli ot (racow and (asm 
It li IS been known is i nmiiisliing food lor eattlc Irom a very early 
pel lod, lid li IS be t n sow n i n sf ’> < pai ts of h ngland lor th it purpose 
in I tor 111 I l)i Anc'ersoii Kill ws w plants th it deserve the atteii. 
t on of til I inner more than the whin Horses are pexuli irly toiid 
ot It, so mill h so, 111 it snine iieisons think the y iniy be m ide to per- 
tfiiiii h ird work upon i(, without iny leeding ot , iiii but he thinks 
If If n Is iiK le to t dien i hoise than to lit him tor h ird I ibour, and 
til It (lull lore sniii grain should be given with it where the woik is 
s veil ( ittle, 111 s i)s, eat it peihetly well when thoroughly bruised, 
III 1 grow as Id upon it is upon tiiiiiips, but unless it be very well 
biiiise I toi Iheiii, they will not cat it tieely, iiul the firmer will bn 
disipp iiiitui in Ills expietitiuns It h ts I itely lueii fnuiul e\iellent 
t d l( I horses III the llinhliiidsnt bcotliiid (///g/i See Jiam lolv) 
lo\ s ii 1 upon It yield iiiirly as mndi milk is while upon griss, and 
it IS Itee finm any bad t iste Hie best winter mull blitter he ever 
siw w is 1 lit luiid from the milk oi i cow led upon this pliiit Jhis 
fold liould III m itle usf ol soon liter being prii iicd i'uo huslie's, 

Willi 1 pri per dion tnie of h iv, li eve been Inund to be sulhcic nt lor 

a diy 1 1 tliiee litirsis piitoimiiig tlie sum Ubour is with corn It 
ilso see me d ii e fill to horses I iboiiring iineler biol en w nd end gre ise 
1 eie 1 hun,,i\ gi leelly soils, wliieli would not have let lor live sIiiIIhils 
an nrru, h ve b <ii rendeie 1 worth tweiitv sliilliiii s by sowing them ivith luize se ed, in pi ices where lue 1 
111 been seine , tlieluizi be mg treeiuenlly Used 1 ir he Ming eivi n , but niiig lime uid biiel s, iiid ilsolur 
drying niilt but it is not woitli e iiltiv dm in e ouiitiies whe re lue 1 ot my kiiiel is elicip, or upon sueli 
I mds es will pioduec „ooil gi iss, corn, or other i lops e mploveel is the looel eil in nnls 

'kill) yVii e«//«!< ({/ t/u r hm is thus f, vi n bv tin ime iiitlior — A field ol i goixl di> lOainy liml, 

be mg well piepiied, be sowed, iloug with i e lop ol b irle y Itii suds ol tlie whin in the simt way iselovir 
ts usu dly sown, ill iwing it the iite eil Iro n lilt cn tii thiily pe uiiels iit sccel to the airi 'Ibe seeds, it 
liirrowid in ind rolled with the liirlev, i|nii I ly spring up iiui ailvjiiie under the shelter of the bailey 
lit ring the siimme r, md keep alive duimg the winter Ne xt st eson, it the field h is ik t a greit tciiileiicy 
to lull to griss so IS to e hoke them, they idv inec I epully iller midsumiiKr, so is to priKluec i pretty lull 
ertip btluri winter 1 his you liny liegui to cut with i si ythe iniiiiediitcly alteryuiu ilciiir lids, end 
inidiiue to e lit it IS w lilted dm mg the whole e 1 the wmte but it is supposed tint, alter the tnoiitli ol 
leliiii iry, the tiste of ihisplijil liters, is it is iii geiiciil lielieved tint iltei (h it time hoises and ( ittle 
arc no longer fond ol it lie, hiiwevii, ol eivi s, tli vt neve r h iiing had i siilluieney ol whins to si ivc 
longertliin ti^virels the m ilille ot lebuniy iirbe^mumg ol Mtreh, he einiiot issiil the laetfiom his 
own e\p rieiice He h is Ire eiuenllv seen liorsis be iliiig the whins with the ir hooN, so is to bruise the 
pill kies, uul thiMi citing them, < iLii m tlie months ot Aiuil ind M ly , and he siys, th it sheep wliieli 
hive be i ii used to tins tood 11 rtiiiilv J ii k off the blnssoois mil the young ] oils at til it si eson, mil piobably 
t)te prickle s also, so th it it is possible the opinion iii ly eiiil) lie i vulg ir crior J his is, he thinks, the 
licst wav of leiiing whms is i erop lor i winter tood lor nil It or h irses Hut 1 ii sheep, who t ikc to this 
looel veiy kindly when they li iie oiiie been anustomiil to it, less iiiiety is riejuiii I, tor it the see is bo 
simply sown bio id.iasl, veiy thin t ibout i pound ot seed per lere) pon the poori st soils, alter they rpine 
up the sheep ol iherastlves will erop the pliuts, and soon bring tlie in into round dose bushes, as tins 
aiiiinil liibbiei off the pnikles one bv one veiy epiukly, so is iiiit to be liuitby them Sheep, boweve>r, 
who have not been used to tins moilc ot biowsii g do not know bow to proeeeil, and otteu will not 
t estc them, but a few that have been used to the lood will, he observes, soon te till all the rest how to 
use it 

5li7I Anathr t <■» ceanomiral way of rrating uliint, but wliiih he has seen practised rather than 
expcrieneid liinisilf, is this —> I < t a t inn be i iii losid liy me uis ot i ditch all loiiml, with a biiik thrown 
up on one siite, and it stones i iii tie had, li t the lue ot that bmk be lined with tlie stanes, troni bottoiu 
to iiiir the top, this lining to slope b i kw irels with m angle ot i1 lit sixty or sivi iity iltgrecs fiom tlie 
horizon Any kind ot stones, even roiuid oils githored from the luid, will answer the piirposeviry 
well, u|ion the top of the bank sow whin seeds uiettv thiek, md throw i tew ot them dong the hue ui 
the bmk Young pliuts will qiiiekly appear Jxt hem glow toi two yens, iiid ilieii eut them ilown 
by means of a hedge bill, sloping down tiy the I« c ol the' bmk 1 his mode of cutting is very easy, 
and as the seeds soe n insinuate themselves among the er iimies ot the stones, the whole face of the baiiK 
bcenmesadose hedge, whose shoots spring qi with gieal luxuriuue If soother d teh be mule on the 
either side ot the b ink, and if this be in inagcsl in the s me way, and the hedge rut clown only onie every 
second year (and in this way it sITords very good looel tor beasts), the inside and outside being cut down 
attrrnatciv, the Icncc will it all tunes lontmue good, as tlie neiige at the top will at all times be complete 
ThU moetc of rearing whms is, he Tcmirks, both innveiiiont and eg iiioinu il iJut where atones eaiinot 
be t^lalned tor making the the ing, the bank very soon moulders down, snd beeomos unfit lor the pur|)oaes 
ot a fence Cictuinataliees have pievcnted him tram iscei taming wh it is thewught of the crop tliat may 
be thus attained, but he thinks he inav s itelv ventuie to say, that it is it least equal to that ot a erop of 
green clover, and it it be roiisidereil, that this altunls a green suieulent lood during winter, on which 
cattle can be fatted as well as on eut grass in summer, it will, be thinks, he admitted, that it must be 
aooounteel even a more valuable crop tbaii ilov' r Alter being cut, he also remarks, tbat/tspnngs up the 
blowing season with greater vigour than lielore, and in this situation aiquires a degree of health anil 
succulence very dillerent from wTi-it it is ever obsirvid to possess mits natural state Hq has seen shoots 
e)f one Season neir four fee tin length J lie luiikli stem are sosolt, and the stems so tinder, that very little 
bruuuig is rieeess vry , indcoit horse s, (h it have been aeeustompel to tins tiKxI, wuuM eat it without any 
bruising at all, but bnnicitl e Utli, whose mouths seem to lie inoi p tender, always reepiire'it tnlie well bruisr if 
Itow long irolls ot this sort may contiiiiio to he annii illy eut oiei witlmut wisriiig out, he imnot siy, but 
he believes a long w hile in iavourable rireumstanecs One thing, howcv er, it is necessary to titouu to in 
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ofd« to guard agaiiist lt» being dettroyed • as, during the bofinning ot the season, nature seems to bo 
solely employed about ttie great work ot frmtitication, and it is not tiH ntar Midsummer that the whin 
licgliis to i)Usl\iorth its wood.biaring branches, which ailsance wth grcit iuxunaiira during the lafttr 
|mit ol the leasnii only, it m ly b-ipiitn, that it care lie not takin to have the graiai thjit tpriiigs up im thy 
held, before the whin begins to send out its shoots, eaten ilone down, that grass mil acquire suth a 
luxuriance before the young branrhes ol th! whin begin to advance, as to overtop them, and choke them 
entirely Whoever, then tore, has a field under this particular crop, must be careful to advert to this tlr. 
cutnstance, or, it the Held be hi gomt hi art, he will inlalliblv 1> it I he fltld therefore should be kept as 

a liostun, b ire as possiMt luring the beginning ol the season, wd the 
tattle should only be taken iroiu it when the shoots of the whlwTicgin 
ulvante with vigour Un Icr th s inaiiagenunt, he presumes, it 
furmmyytais, and yiild lull nops, but, unless the 
^ > sAi! mowers be particuiailv attentne at the beginning, to cut it as low as 

possible, 1 will viry soon become imiiossible to cut tile field with a 
sivtlic, as the stumps will ae<|uire to much strength as to break the 
781 sevthe VI hi II it h ippens to tout li tliini 

I I) ’ /A \fiunV ('tptieu/t, Ir , 6pi5rgiila arvinsis / ,7S1) is 

A ll [mw/h ** diminutii e annual weed, on dry sandy euiil.laiids, ill must parts Ol 

limREif 1 iirope In ticrmaiiv and the Nithirl iiids, it is sown un the corn 

stiililiks, and in tiu inten ils ut timi th it uiiiir bitwien sonii crops 
/ AvfflUWli Mfir is ted with she< p It mav bo sown and reaped in light wciks, i ither 

\Wj eWiVH J a '’e si>ring It is s iid to enrich the milk ot i ov s, so as to 

Jjj^V t^tA\Vmake It allord eveellent biittir, an I llu mutton tid on itispritirable 
wM to ih It (id (n turnips Miiis i it spurry greedily, and it is supposed to 

^ niaki them I iv agrcit nunibir of i|.(s Whether in hay, or cut gretn, 

or 111 pisturi, Von Xhur ibsirvis, it is the most nourishing, in pro. 
W tk portion to it- hulk, ot all foi i,.t, and gives the best flavoured milk and 
“• blitter It h IS been riiomniinilid to be (ultivatcd in bnglaiui, but It 

is not likely that such a plant can evi r p iv the ixpinse < t sei d iiid I iboiir m tins country, even on the 

poorest soil, or it illivents, i-l’ioessoi M trtyii observe-, wc hive m iny better plants for suili soils 
SltJJ Hie common bloom (Oiaet imimun, Ir , Vy irtiuin scop’tniiui 7tlfU is cultivated In tlio 

. Bouthcriiiiartsoll r iiitc,ontheiw)OTcr * 

(tX A sorts ol soil, in the s ime w ly as hiin|i, 783 fi ^ 

782 l<nf the piiipi se ot stripping the b irk 

Orfiom it, and loiivutnlg it into a kind Mwofylr ir 

(5evSi^'\ oftbrcid It is like wisoiultivated m . /y jWr ><?] 

( / J Vtin SI 1 laces as a wiiitfr f 10(1 for sheep, Vj' \ 

in 1 it IS Slid they iit it with gre it S ^ 

avidity, pretiriiiig it to many other 
.(tifnililRi 1 pi lilts It 1 , howl vir, babli to pio. 

iMI diui disc ISIS of till 111 in uv nassagis, v 

j4\ Iv its dim i to ipi litiis It n is bun _ 

^JL-fill ’* 11 nmndid I y Vmnig to ll I iiUi y 

yiL Villi Ill Ll gl ind iS food f >i shetp jfjit ni 

// iA' " n I Inisi , who are sud ti eat it J/tf ll v, 

'"■'X illrrthiy it u (ustoincd to it, also ij 

oKm ^ 111 t'litcii, rojiis, bisuins, itod lor m -y ll Wv 

bus, lull, and blliniiigonthe spot to J r / SI \ J^y 
gj^ iiiipri ve the -oil Us (uUuie is the 1/ W 

sanu ai thvt (f the wh n, but very if /Jv'vLJ' 

piiuliir, nidi id, must be tint situ 14 vBl W 
^ il ( 11 , whin its eultnrt i- ittliii)t(d V '! Ujl’Ali^sv 

I jr my ol till ab ive purposes It is 
^ j roliclion ot g inu in f 1 ml a ff n 

2|[Nv ation-, lioin wbnh soure ibuiid met m 

III ly 111 ll id forbisonis J he Sp inisli 

M/ bioi iii(S jiiiieiuin / ,y7g "bj) might 'M 

te grown perh p- still moip adi antagcously th ui the i oinnii n -pi cits 

b 14 Hie pni I y [V isil < wn/wn, 11 , /I'piiim X'etiosellnum T ,fig /fit) is a well known biennial 

with ilirgi swell tiproit Itisaiiitive of Siiilv, but enduns the 

f ISritisIi winter liki a native plant It is sown along with (lover and 

gias- sicils III S01I1I ]l CCS, md espoiially in 1 intulmliiie, as apri- 
vi iitive of ihi rot iii shiip 1 Ut t, ot II iinpslnic, famous for curing 
thi rot in slurp, cultivates it largely with success be sows half a 
bu-liel to tlie ure, witli a bushel ol rye grass with spring corn, and he 
finds til it It 1 ists m tile ground till il is yicrmitted to seed lie leedait 
constantly, it hung ivielleiit for shcip, and, when sufibred to get 
a Ik id, won Urluby tiduyion I y pigs in the autumn After Septem&r, 

It will nut, 111 says, run to snd When it was ploughed up be ob. 
taiiiiil good oits Ihe land was poor, and in the next round of the 
eouise, the ilovei was much the better (or the parsley having been 
sown 01 the (lover omitted , lor in a held halt parsley, half elnver, when 
the eluver came again to be sown, it Wiis exiellent on the parsley half, 

I lit b id (II the clover part In laying down land to grass, Hoyte, in 
the loiirth volume of iommuimatiom to the Buatd qf jigttctiUiue, 
advisis the owing with twelve pounds of white clover, two pounds of 
lid clover, two ^ks of rye glass, and two pounds of parsley to tlw 
acre, as the nnsiey stands two year-, and by its diuretic qualities pre- 
vents the sheep trom dying ot the red watir. wbiili too luxuriant 
(hivcrs .ru apt to produce In Scotland, also, it has been sown with 
success, and greedily eaten by horses, lows, and hogs The ec&l 
Tiquires a longer peripd to germinate than that of any otlicr agri- 
cuitt rjl plant, and impht probably be advantageously prepared bjl 
steeping and turning It must be fresh, as two vear old seed will not 
grow It Is easily procured by the pound or bushel, ftom the seedsman. 
«»id as easily raised by h ttlng a few drills in a gardiii shoot into llower-stcms 
'■|)33 Ibe 'imne'a I limirM I< , queen of the meadows, Jitine det Pms hr , the Scabii sa arvcnsis, the 
i/e-peris matronklis the f entauna Jk( oa, are sown in b ranee along with the perennial grasses, and thellr 
seeds may bo had In the 1 rench seed shops, but they cinnot be rccoiiimendod in soils and elimatrs whets 
anv of the clovers or trite grassts will thrive so as to form an abundant herbage 
<636 Tki wa/lfiount tChiIruiitlius Cheui L) is a well known guden flower, and at tlie same time 
native, and verv hardy on dry soils. Like thi parsley it is in antiseptii, and has been recommended to L 
cultivated for the tame purymses, and iii the same n^iiner 
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ateina to nutteed 
Invc no partieuUr . _ 

the tlover 1 1 tus mk|br ha» been 
fbund by Mr biiitlair to Iflord triple 
the weiylit of green food and hey 
iftordeit by i< tus comloulfttus, iW 
nutritive*powers compared with that I 
plant arc as iiint. to eight, but on thft j 
whole, liL lays, both S)iLLiei are greatly 
Inferior to white clover (Oram. 

Ifjib Al ed. pnll ) /otiis villbsus 
aiidtLtrigon lobus, the f, htniiUivi 
of tin, 1 rtneh Jg 7Sli >, in a good 
deal lUlllvatcd 111 1 lann on lii,htaoda 
Iho littir IS an annud sown in our 
’ gaiili MS 

0( H //it. f ni/gi ek ('Immfiattri 
Fr /ng nillla/ti'mini gra m/, 

Jlf 7K" , Orttk. h IT, was forinnW 
tuUiv itLil III Italy, iiiit sliU hi Ids a 
prominent ] I wo in tin agnt ullui e of 
Igyft In 1 riiiLL it is i ultiv ittd to 
a limited extuit luir I'-iiis tor its 
setds, wIiilIi ii'b usi i in inidnitic 
5639 The Sfrradilla (Orntthopns satlviis it IVrs on a “ly jpsta) was introduced for purposes of 
field culture about the year 1618, trum Portugal an I sown upon the light barren downs of i hetford in 
hut and other places in lleill irdshiii It is said to have produecd abundant crops, two 
feet lii{Ii,ot (Xiellentfodcki, 
win re scare tlj anything cl c 
wouUI grew Its eiiltuic, 
boweter, IS no longer in use 
in I iigl in I, ind u <1 es not 
enter into the aj n ult ire ot 
France 

' 6*0 O I f." >tP ' ^ • 

thyrus (let I 1 , I itifhlius syl 
vestris|irit iisi ,liirs tiis,he 
terophy lilts, and tin„it1nns , 

I I rvum J ivflui, mil niunin 
tlioa, T itiis MU') Us, an I ti 
tr igonulobiis / iia in„usti 
fblia CiKtri,Pse ulo t< net, 
biennis, ebiiiiim, nil tei, 

.diithjlhs \ulner\iia, and 
yfstrigiliis glyi phyilos iml 
galcgit rims, are ill used as 
h( rb ige 11 nits in tficagrieul 
tun ot 1 r me I 
'Kitl Ih miental bunnv 

(//umasorieiitblis f /?„ "SS 

o) IS a lereiinul | lant with 
leaves, bianehts and its ge 
iicral habit ot In rbage, not 
unlike the wiild chiecory It is a native of tiu X ev mt, and 
has been cultivated by way ot e\|>einncnt in the griss 
garden at Woburn ft is less iriKluitivi thin ehi loiv, 

.pears mowing well, ind attonls the same luiti nient, in 
pr^oction to its bulk, as red elover tci Hut ill Chi m 

SGt2L the yarrow (t/Wr/i «i// , Fr , ,d(Iiillh/i Afillcfblium 7 fig 7S8 6), the common ami alpine ladiet’ 
mantle (Alcaemil/a vulgtlrta and dipbia 7 J, and othi rs, li ive been tried among perennial grasses, sown 
111 parks, with a view to give flavour to milk, butte r mutton, and venison biiiel nr considers yarrow as 
an essential ingredient ot the most fattening and he iltliv pastures In all the iiastiircs most eelcbratcd 
for Ikttenlng or dairy pioducc, whiih he examine I in Devenshire, Liiieolnshire, and in the vale of 
Aylesbury, yarrow was present more or less in every jart of the surtacc (llort Oiam ffoh 2d 
edit p 41S.) 



Chvp. VI. 

oh 

f 

CuUualed Craties. 

5648. Theforasie or hay and patlure grasses, of which we arc now aboiit to treat, are 
found clothing Itie surface of the eartfi in every gone, attaining generally a greater 
height, with less closeness at the root in the avarm climates, and producing a low, close, 
tliick, dark green nutritive herbage, in the eoolei latitudes. The bckt grass pastures, 
those which are most proiluclnc and iiutiiitive, aie such as are found in countries that 
I Je^st told iiTwintei, and no excess of heat in summer. Irclind, Britain, and part of 
and Dtnmnik, may equal or suipass any countries of the wjprld in fills respect; 

, every rone where theie art high mountains, there arc certain posititMW^Waeen 
and summit, where, fiom the equability of the temperature, turf j&imd 

to that m marine islands. It is a singular cucumstancc with regard to grasses, 
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that ill tiie gtaate/ part of Notth America, tho sorts that grow naturally on the plaina 
arc almost all’annuiJs consequently with the hrst frost they die, and the ground 
remmns mikad till a fresh icrop rises from the self-sown seeds next spring. Nearly fliie 
same thing he aaid of Poland rad Russia, witli ttie exception of the bank$ of riven 
and the mountalna. 

t 

.SIH4 Jllfr Msei'matpr'eieMcr af Mr foraar nrnsta, and Otf rapidity with whirh all soils become covered 
With them when left uncuttWat^, are the ohvious reasoinrn hy thiir s) sti inatli selection and culture ara 
but o€ recent ditc Inioii^ the‘<ltomans lultiv'ited clorers, and were i arcliil of tlietr meadows, it does not 
appcarthat the seeds of the proper grasses were collected and sown by tliem Kone of tin. agricultural 
writers, Ifinn Peter of liologna to Parkinson in IGiO, say a word about sowing grasses, tbouM thby all 
menUon clover and lUBprn This branch of cultiita apiiears to have ongiiiatca in Liwtknd ^Ut the 
middle Of thtcscventcentll ccntilry, and the gws maHi tliouo of wis (he ryegrass fneRratlnontion 
madaofit for cultivation is in Dr Plot's Oj/omA/ci, printed in 1677 “ llity have lately sawn," Says he, 

" ray glass, or the Gtumen /oli;iceum, bv which they nnproCi* anyicolil, spur, clay weeping ground, for 
vMclOtas best, but good also lor drier upland grounds, tspcriall} light stmy or sipidy laiid, which isiunflt 
ror sHintloin It was drat sown in the ( hiltern parts oi Oxfordshire, apd since broughtneoc^iUX.ford by 
one fkistace, an ingenious husbaiidnisn ot Isl^ who, tlioiigb at fust tenghctl st, has sitl^bertl^Howed 
even by those verv persiins tli it scorned hts rxpci iincnt ’ 1 he lirst gr isa tflcd alter rye-hraVPaiipdars 

to have been, the i*lilhum proMMse, bv ItocniiL ot Walhain Oiciil, iboiit 17()0 Spuit aitctwrais me seed 
ot cockVfoot grass Was introduced Ipgin Viiginia, uiidar the ;iaincot orchard^griss hy thehoricty of 
Arts “^nn Reg )7w 14H{ foxtail was tried at a I itcr period, on llic suggestions of SUlliiigAoet and 
Curtia * 

Shtu Sttl/ifinfleef, ahrat 1750, drew the attention of the raiding ignrultiirist to the selection of fbderent 
spCLiLS of grasses, as did Dr Anderson about the same time, ind Suayrie {Otuninm Piiiiua) and Curtla 
lObheruaiioni'bn Jin/nA Oraan) soon iflterwjrds Ihc oiigm nl tins attintioii to grasses and native 
plants may be traced to tiu pr k tu c ot lorining luail floras by botanists and espeuoU^ to the it iw/ptea 
ot Linneeus, and the A ihsA J tut as at Hudson, ^ ithering, Li),htloot, Smith, ke in which Uie madlMl 
and loonomital properties of the plants were iiicntioiicd, and, in iimtalion ol X iiinaus, partieular notice 
taken of the animals whiili ieil ii) (n them . 

Jlihi John Jiukt i/Vidfoi <t nude the Uti t most 1 iborious cITnitf t iwards ittaining a knowledge 
of the cuntparativc value ufWII t|u ISiitish ii d stinc foreign (rissts worth (ulti\ating Hie result is Me cri 
in an appendix to hir II Das} i Af,) iniltuiat L/ie»ii\liih m I iiioie at I irge in Sinclilr'i /X nius bratiwirut 
T^t^tn^is, 8vd d edit llHi, a work winch nii\ triiT} Ic said to form an e^h in thisd(pirtinent Of 
agriculture, and wbieh will pr bably long eontinue tu be the {.round work of ell that shall Continue to bo 
done in this branch of the subject 

5647 Wuh nsptet to l/u ^.iiicin/ tulluit. of /rassc , (liuu:eh no department of ngnenl- 
ture IS more simple iii the ixceution, jet, from then nature, cunsidciable judgment if 
required in the design 1 hough gi isses ihouiul in every soil and situation, yet, all the 
species do not abound in every soil vnd situilion ludiHercntlj. On the contriuy, no 
class ot peiteet plants is so ihsolute ind uniltei ihle in its thoiee in this respect. Hie 
creeping-rooted aftd stolonifeioiis gn ses will grow ruddy on most soilj!, but the 
fibrous-rootttd species, and especially tlie more dtlii vte ujiland gi isscs, icquire particular 
attention as to the sod in whieh tliiy tie sovvj), tor in many soil> they will either not 
come up dt .ill, or die .way in i few years, .md give w iv to the grasses which would 
naturally spring up in such a soil when left to a state of n itiire Hence, ill sowing 
down lands toi peiminent pasture il is a good method to make choice of those grasses 
which thiive List in adjoining and siuiilarlj-eireiunst iiicttl pastures for ^ part of the - 
seed; and to mix with these what are consideied the very ht^t kinds 

7V« mottrmpoilantfentmL In the < iiUiirc of pasluic gr isws is mixture of sorts The husband, 
man, observes one ol the ino t sncntitu 'igriciilliirists m btotl mil, who dotlus his hilds only with rv*. 
grass ami clover, employs a limitid naihmcr), the tnmei beiig uiproduitivc in sauiincr, the latter 
moderately so in spring, but wihiii he, loi this purpose, u^sxv'iiutvfl phnts difli ring m their habits 
of growth, and periods of Inxurniici a numerous and {owtiful iniehiiiciy is kept suceessuely in ftill 
operation {Huar Jour Ag vol ii p Jt7) * 

5t)W The effect of atmutute r\f gtaat', maybe iccoiinted for from some species putbng forth their 
foliagd, end reaching a maximum ot produce at diftircnt periods flom other kinds Prom some being 
gregarious or soclal,-cnd others solitiry and never {rodueitig a close tint by sowing seeds of several 
spciics together, which are dissimilar in their habits of growth, and irrive at a maximum of produce at 
difl^rent periods of summer ami autumn, tin re is sieiireil throughout the season a stiects^ion of fr«h 
herbage, rendered, by the erect and eretping foingc of the different s|iccies, ‘o dense and abundant 
ns greatly to surpass in quantity that obtained from the cultivation of two or tnree kmds only 
(Bid p 246) 

5650. New and > utUtnt vaiietut of many of the grasses, especially those used or fit 

to bo used in the eonverublc hush indry, might no doubt be obtained by selection rad 
eross-brceding, and it is much to be wished that this were attempted by cultivators, » 

5651, 'Ihe grasses to be here treated of may be classed as tall sorts, or tliose ^st fitted * 
for hay, and dwarf grasses, or those lit only for pasturage tliose experimented on^ 
Wobuin will next be noticed. 


SacT. I. Tall-growtng or Hay Grasses. 




5652. The hay grasses for the purposes of agriculture may be advantageotisly divided 
into those of temporary, and those of permanent duration. 

' SobssA' 1. Tall or Hay Grasses of temporary HuratUn. 

5Q|^ The wioit mtuaMe of this du won are the biennial, or, as it is cotnmohtr ^ 
emmiraaly called, the annual, ptrenmal, and stibperennial rye-grass ^/?g. 789. flf/» 
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It attars a greater height, and fnoduiel a loilgtr bio flovlWsi tlfcn the 

]ieronnul rye-giaati, and the produce in Ji ly is considered gtetftef thwVhat of any othol' 
annual grass, e^pmliy palatable to ciftle. It pi tiers a nth loamyifjpl, Wit will grow on 
any surface wliatover, not rock or i^ndtcaj ed bo^ ' 

565^. Itvepctennittl rye»^'r<m (/dliimi pdl'ti'ine I Jiraw 11 uace,'Fr ^J)a/Uiende 
Id(he, Gtr ; and /oglie nsoic, ltd )^diirus fiom the other in bun® ol>#onu.M}ut 
smaller glow til, ind in abiding foi stvt^al years, attording to the varicfy ((nd <tlie soil 


and cultuic. " 1^ ^ i 

itute Many ronstdet Mu ^rnn rortiSt, lient\, aiiil ven eshausting to tlio soil, but, after all Oft ivffr' 
iTipnts th it have been in irte on thi othtr eia^st <, iioiit Jj ivaheiii found to eqOal it for a course ot mowing 
md {lasturiiig (or two, three, or st vtivyt xrs It is ^owll m Italy, and tsiict lally in I/inibawl}, aid abo in 
i rinrt iHd ( ernnnj, il ingwith cl >vcr, f r tl c satii pur|)osiafl% iti tins oeirtltry and, fts \ on 1 haer li-is 
nniiiked, though snut Invotriid olhci spiciei,billi in tinst ioiiiitrm and in 1 iiRland,they have in the 
end rLturntd to rst grass When Ititeiidid as a p istiirt grass, it stoi I ul hard, and wlitii lor nay, it tiiowii 
c triy, the ohjictiniis to it ireninoied ((«/< < f /l„inu/fun ) » (» Siritlair si>s thi OlKumstinie ot its 
producing abiiiid iiiceot sii 1, whuh is lasily (olIttUil, iiiil vt ctatis Iteciy on any soil, Ua earl) pertMtion 
ami ahundint htrhiet the first ji m, which is much relished hv c it tic iit the merits which have iiplitl 1 
It to tlie prcsLiit (lay, in 1 will probloiv f ir some I rat to conic rout iiuc it a fii ouritc grass among tatmi rs 
Hut the iatltriiiafh is incc ns clcrdih, the plant inipoi tr shes tin sc I in a high degree if not cut lielore the 
seed ripens V\ hen this is neglPertal,tht tield alter iiiicisuinmcr csliibils only a briftrn surlare of wilbtrcal 
straws lx.t the viroduic and nutritise iKiweis ot rye griss he ccnnpi'cd with those of the toot 

grass, and it will lie (ouiid inferior iie crly in the proportion of '5 to IH to me adow fox-tail of 5 to 12 , and 
to meadow fescue of to 17 Jlor/ 0,am Tl/A 2i! ediL^l > and -ii Ina Biihscaiupiit page he 

oljscrves, “ Ihc new varieties, however, el tins species I griss, whii h haveheci) diseOvered oflate )L(urs, 
remove in a coiisidiriblcdegiec the seiiousobje t ons whitlr tppUed to the tomniou rye gra^ ’ (M U. ) 
j[he varieties alluelcd to are ill perciiiiiil, and is i icier 


S( n ler air grass comnven in ilrv imi over sh d I wt 11 Iv 1 
r m i/Msi I r / f / II A i/ r/r e iss r i 11 V T el sidls lo e 

111 ) T arsvh 1 il ch inv ]n 1 eale 11 rl i cert va S It 

ha a short I rr 1 1 sp k rro dt 1 v eh si k 1 w at the t | 
/'arr/s rytgris, (ol nd in rjili nradlv 1 nl 1 r lio 
due'dlyliav aitit.alrin the id e f S| n r 1 1 r 
Sliike 1 earlv ut Tigl t, sp k Jets sli rmr thsn In th njo r 1 

ta»gr s the stem nrn shed vr eh Ion 1e r a I 11 e riKl 

leawA large and n a cr i Sinel ir consider this ihi n st 
valull Inanely of Hi lyc glass 

HI inori/Ti ^rtss it traduced Iv ( W1 Iworlb J sq 


ol Aero Ilou Inc InsWr an enhnsit eiilllvatnr of the 
I t re irasi el in IS^t htl 60 varlcIlpS of /6liuin 
I er no i ler i s] i i nl 

SI I /s argmsr. Its! crdljs,! kneiy oflf I lin ost 

R a, U * la* Irt ull s t 1 1 v the lal Jh Hi Iditth, 

F I od t r i Tla I ar a I r i / Ir in so I It r 1 ig a 
I la 1 IN a r ]i f i 1 a tuu iciiitcd out I Holdluh by lie 
]) le 1 Hr U r I 

c/t ft I r f 1 III 1 fa nl IT iss an esrellent varaty of 
rye greipcul IV It 11 laii jc i irtssil Iteikshire 


All the above, except the lir t two, arc excellent varieties Facey s and Ilussell’^ arc considered 
the best 

•idT? Thb propt }i mnl i nbu whieli the grass at the lime of flowering hears to the grass it the time the 
«ecd l« ripe, is aa 1 1 toll 1 he propoitioii il v duo which the grass of tlic Uttermnth bcah to the grass at 
the time of flout rug, IS IS Ito 11), and to grass at the tune the s ed is iipi, as 4 to 11 
'iCs'i Ih scei'of peiciini vl lye glass IS lie t to lie liist nguislied Ir in th it of the eiimial variety It may 
lie collec reel bv hand, in most I arts of Brit iin from old pastures, ii d a e onsiilc i ahh quantity is innually 
so procured m Kent ind Sussex Itis also grown piirjo tly lorseedin England and S< eitlatid lormorly 
It was the prartiee 1 ir I irmirs to eelUct tin seed winch drei) peel tr im the h iv usid by thur hoise s hut 
rye gras grown fur h ty, is now cut hv -<U jiidii ions i mors, when it is just ci ming into flower, anci t licit 
fhre to (‘ollcct the glumes or empty husks ran be of no use as seed It has ilso lieen a common practice, 
in regiid to rye gri s, to let the mixed crop of that and clover stiiid till the seexls of tlie funner line 
attained a tonsiderihU degree of ripeness, when it is eiit down ind maih into hay, in the usual niaiinei, 
a* d the seeds of the rye grass aie sepanteel hy the use of the fl id, commotily be tore tlie hay is put into 
the flold neks Sum time s, w hen hut a small epiantity is w inti d, tin hay is merely shaken vvoH upon a 
cloth, v»beii It IS building in the stack v ird, or ifteiw nils In the stable loft, Itclore it is put into the 
horse s toe tex But in all ol those methods, in order to obtain good seed, the clover must remain tineut 
lioyond the proper season , and it is thus materially injured in quality, while the value of the rye griss 
iced. Ill suer a crop, is merely a secondary consideration 
5Cm fVfiert witd fl Mep,imipal ubjcctodUc ehltureof rje grass, it ought not tobemixed with (lover at 
aW, tiHiugh 0tn»y be sown along with any of the kind- of corn, and Ire Wed the year after in every respi ct 
as a erdtk of com, bound up in sheaves, built in stacks, threshed with tlio flail, alpd dressed by the wm- 
nonang-macl^e in Ihc same m inner 

Sflf'O dffflcuUy MdlstlnMnMmg betuecn the annual andptremial innelo’i ()ftye grasf has led to 
the practice, m somw^laces, of cutting or pasturing the first year’s cibp, and taking n crop far seed (he 
Bf"ivnd yw If itie growth of the rye glass plants be < lose and vigorous the second year, there Is reason 
to 1 e yatlSAcd tnac the seed is of the jxirennial variety, iiid though red clovw was sown vvitii tlie rye gr.iss, 
eat part of It disappears by that time, amWoi ms hut a small iiortion of (he second year’s cuttft# {Sup. 
/Viayr./fi./ vtdgr) ~ £ 
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merits But a attain nipj^y oi the niast nutritious licrb^ th’roifjf 
TTgr from fiiiy one species ol gras^ and can only be founcTtvhpre natme 


atidh ot tflatiy None appear better fittoiTror nuxing with iMctylia than 
rtsfiica qiiTiuacmat/igutl^^nsit, Pba tnvililis, fCoIcnB irveiAueus^ Bhihum prat^nse^ ilUihuni perfipiie, 
and white clover "A dMlInmation thus iormed, of tliree parts coch’s-foot, and one pan of these s|>fKii!« 
just loentioncir, «ill aeeote the must pmduc tive an^nutntive pasture in alte^ition <isth grain ero^i 
coils of the bMt quahty, and evep on soils of an inffrior nature, under thecircumstanecs of unbvoUrable 
scisons, w|llj)fibrd nutritive herbage, when otlicrwise the lai)d would have been comparatively devoid of 
it, ifoncT'spea^ofgrassanlvbadbccn employed ” {ffott Ctam flVii Sd edit'<1+) 

Ibtv) T/ufprMoriumnl vntue whith the grass at the lime ot flowering bears to the grass at tho time the 
S( ed IS rijic, 18 as B to 7 nearly„»l he propogtlonal value w Inch the grass of the lattcnnath bean to the grass 
at the time M flowering, is as 6 to 10; apd to the grass at the tunc the seed is ripe, as b to 14 Sixty lour 
(irathins oMne straws at the time of flowcniig afford of niAntivc matter 1 2 dr. The leaves or lattcrmath, 
and the straws simply, are tl^cfore of equal projiortional value, a circumstaneo which will point out this 
f,inss to be mnre^aluablc for ^permanent pisturc tfini (or hay 1 he above details prove, that a loss of 
IK triv Ofitc third of the value of the crop is sustained, if left to the period when the seed is ripe, tht^h the 
propoitinnsi value of the grass at that time la greatir, t < as7to5 '1 he produce docs not lutiease if Uic 
glass IN lift growing after the period ot flqyiiruig, but unifoimly dccreasesT, and thi loss ot lattermath (ftom 
liiu I spid growth ot the toliagc after the gross is rropped) is viry considerable I bese eimmutances poiiiO 
nut tl)g necessity ot keeping this grass closely croppeil, either with tlie scythe or cattle, to reap the lull 
bene (It of its merits 

BCG4. T/it imillt/ so/l grats (//olcus lanaluq L.fjig. 580. cf is an imperfect perennial, 
and rather liiti* flowcnng grass, of a short unsubstantial appeaiancc, and found diictly in 
]ioor Jry *)ils. It is, houever, u very eominon grass, and grows on all soils, from the 
richest to tlic poorest. It nftords abundance of seed, which is bght, and easily dispersed 
by the wind. 

7t teas cuUxuated at Wobtan on a slrottg clayey loamy and the proportional value 
whith till’ grass at the tune tlie ’ced is ripe, bears to the glass at the time of dowering, 
Is as 11 to 12. Young of Lssex observe’s of this glass, that it flourishes wt^I on any 
moist soil, and should be sown chicHy with a view to sheep, for it is not so good for 
otiK’r stook ; many acies of it have been eultivated on his farm for sheep, and it has 
answered well when kept ilosc fed. Marshal, in his Midland X^ountxes, mentions it as 
a good grass for cows and other cattle, but bad for horses. In his Suial Economy of 
Ymkihire, he, howeser, condemns it altogether. 

5666. Accordmg to Sinclair, of Woburn, “ it appears to be generally disliked by all 

sorts of cattle. The produce is not so gicaj. as a view of it in the fields would indicate; 
blit being loft almost entirely untouilied by cattle, it appears the most prpducUve part of 
the hcrbt^c. Tlie hay which is made of it, fioni the number of downy hairs which 
cover the surface of the Icnecs, is soft and spongy, and disliked by cattle in general.’* 
The Woburn experiments load to the conclusion Uiat the //okus mollis is a better hay 
pliiiit than the species hero noticed; but ns that is a more durable perennial it is less 
iiltcd for the tclnporary jiurposcs of tliis section. ' 

5667. The culture of these grasses may be considered tlie same as that of rye-grass, 
which was discussed when .treating of clover and rj e-grass. (5540.) The sCCds of all of 
them are sold by the principal seedsmen, or may be gathered on grass-fields, or hedge 
w astes, by women or children at an cosy rate. 

SuflsECT. 2. TaK or Hay Grasses permanent, JDsu’ation. 

5668. No permanent grass has been found equal to tl.e rye-grass for the purposes of 
convcurtiblcliusband^, but otliers have been selected which are considered supjgrior for 
hay meadows. 'Fbe principal of tliese are tlic fescue, fox-tail, and meadow-grass. ^ Agri¬ 
culturists, indeed, arc not all agreed on tlie comparative merits of these grasses with rye¬ 
grass ; but ^ere are none who do not consider it advisable to introduce a yiprtion of each, 
or most of tttfese species along with rye-grass, in laying down lands to permanent pasture. 
'Flic nutiitive products of grasses, of perennial |ye-grass, and of that singular grass 
fiorj^ are tlius given by Sir H. Davy: — 


* 
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Jjj 100 Pi«Ji . 

» 

4 

SyhtemBtlc Ntmc 

English Name 

e 

Whole 
qiiaf t tv of 
>oiu1 leek 
milrltilte 
niBttir 

lUriullnBe 
or 8Ur<m 

SiCLha 
fine 
ter or 
«ugar 

CIlYkteii or 
altxmien 

ExtfUct or 
tnatter 
ren^eretl 
initolublo 
duxftig «▼« 
poraUon 

Fesiucalohiicea(fij7i)0 c) 

Spiked fescue grass 

19 

S 

17 

H 

'?> " 

2 

//olrus odorktus 

Sweet sLtiiUd soft grass 

82 

72 



6 

AiithoxSnthum vArnum 

Sweet scented vern^ grass 

<50 

43 



3 

.tlopcrtirus pratfnsis (d) 

Meadow (ox fail grass 

33 

24 



a 8 

Poa tertilis (e) 

hertile meadow grass 

78 

b7 

6 


7 

tnvikhs ( f) 

Roughish meadow' grass 

■' 3*1 

29 

mm 


6 

Cynosurus eristktiis 

C rested dog s t iil grass 

37 

28 


«wpn 

4 

1 blnim perfime 

I’erenni il rye grass 

3‘) 

2b 



7 

dgtfistis stulouBcra 

1 lorm 

4 

46 

6 

1 

« ' 

I loriii cut in winter 

7(1 

bl 

* 

8 

' 1 

3 



5G69 Of the fe'n ue gi asi time aii, thret- sptiics in the highest tstimation as meadow 
liiy grasses, viz the meadow, tall, and spiked fiseuc {/ig 790 a, b, t,) 


5()"0 rAc r prat nfti (a or tin nipsilow or fertile ft cue i,n is ioimtl in most riili meidows and 
pa turps m Liiglmd, vnii is highly gritctul to <very itcsiii) tion ul stock It is niurp in doinaml lor 1 tying 
clown iipadons than iny other speiiis cxrt) t the rye griss By the Wohiirn eitpprtinertts, the vduo of 
this gr iss at the time the stedisrpp is te th it of the griss it the time ot Howe ring, as b to IS Ilie loss 
whiih IS sustained by Iraviiig the erop ot this gi iss till the seed be rij t is very great That it loses more 
of its wtiglTl III drying at this stage of growth, thin at the time of (lowering, peril cfly agrees with the 
delieieney of nutritiie matter in the seed i r p in prr|>ortion to that in the flowiringcrop the straws 
being sueeiileiit in tlje tonne r, the y constitute the gre etest part ol the weight, but in the latter they are 
comparatively wilhtrcd and dry, eonseiiuei tlv the Inves e nstitiite the greatest part ot the wc ght It 
may be observed here, that theic isagreatdifliiiiiet between straws or haves 111 tt have been dried after 
they were cut in a succulent state anil those wliieii are diied by iiiture while growing Ihc (uriner it- 
tain all theirnutritiic pe wers , butthelilter if iom| letely dry very little it any 

Wl lAetrilloi t»f itilt Jticni f,rnsi I iliiri ilatior/ A) is < loselv allied to the Fcsfarei pratl'nsis, 
from which it diflers in little, cxeept that it is larger in every rispeet Ihc produce is iieirly three tinus 
tliat of the r pr ite iisis, and the nutritive powe rs of the grass are suiierior, in direc t pronortiein, is 6 to 8 
1 he preportional value which the grass it the time the seed is ripe bears to the griss at the time of flower 
ing, u asliiAo ^0 ssThe proportional value which the griss eil the lattermatli bears to thatoi the crop, is as 
UitotiO, andu (he grass at the time the siid isri|ie as 12 to Ib inverse Curtis observes, that as the seeds 
of this plant, when cultivated art not lertilc, it tan only he introduced by parting its roots and pi intiilg 
theinout, in this there would, says he be no (re it dime iilty, provided it wcii fiktly to answer the ex¬ 
pense, which he IS stronglv^opinion it would iii < ertain e ises, indeed he has often thought that meadows 
would be best tormed by pRhting out the routs of gr isscs, and eitlu r plants, in a re gular manner , &nd that, 
however singular sueh a practice mav appear at pri-sent, it will piobihly he adopted at some future period 
this great advantage would, he says, atte id it, n eious weeds might be more easily kept down, until the 
grasses and othe r plants had established themselves m the soil 

0072 JAe ipikrd fetcue graft, or darnel fescue grass (hsl tea ColOeca / c), resembles tlio rye grass in 
appearance, and the tall fese ue grass in the inft rtility of its si eds It i^ronsidered superior to rye grass 
1 enuier tor hay or permanent pasture, and improves in proportion to its ige, which is the reverse of what 
tiyees plate with toe rye grass 

5673. Ute meadow fox-tad grist (,/flopecunis prat^nsis, d) is found in most mca> 
dbvts } and when die soil is neitlier very moist nor vtry dry, but m good heart, it is 
very productive. It also does wdl on water meadows. Sheep and horses seem to have 
a greater relish than oxen for this grass. 

£67^ JfHtAe Woburn experiments, it was trieet both on a sandy loam and a clayey loam, and the result 
gava neady three fourths of produce greater from a clayey loam than from a sandy soil, and the gross 
Item the^tter is comparittively ol less value, In pro[iortion os 4 to & The straws produced by the 
%Mdy l^Lare deficient in number, and in every respect less th^ those Irom the clayey loam, which 
wftlaccauln for the unequal quantities of the nutritive matter w^ded by them, but the proportional 
val^ in which the grass of the lattermatii exi ceds that of the crop at the tune of flowering, is as 4 to S a 
jfilfibtawe which appears extraordinary, when the quantity of flower stalks wbipb are in the gross at the 
VpMbr flowering is cunsiderc^ lixUie Anthox^nthumodontum the prcmortkinal diffirence between the 
grpt» qf these oops is still greater, nearly as 4 to ^, in the JPba prat^nilrthey ue e^u;], but in oU the 
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tatter grasset experimented upon, the flnwennB straws of which resemble those of the yfloneehnu 

prat6isis, or Antlioxinthumvdorhtum, the greater proportionnl value is always, on the contrary, found fat 
the grass of the flowering crop Whatever the cdusi maybe, it is evident that the loss sustained by 
taking the crops ot these grasses at the time of flowering is considerable The proportional value which 
the grass at the time of^owerit^ btars to that at the tune the seed is ripe, ii<a8 6 to 9 Die proportional 
value which the whole of the iatUftnath crcfi bears to that at the time the seed u npe, is as 9 to 9, and 
to that at the time of flowering, proportfonably as 13 toS4 Next to the fescue, this grass is in the 
greatest reputation for laying down mowing grounds, but it is iintortmiately subjei t to the rust in some 
Situations ^ 

%75 0/<Ae »i<tirfa«rsgr«s#1h6re are two spei lea in esteem as hay plants, the smooth-stalked, and roughisb. 
These plants com|>osc the greater part pf the cUebrated Orcheston meadows near Sah^ry, anduso of 
the me^ows near Edinburgh 

5()7(> rhegteato) tmouffi sfc/lcd mecdoic tbe^spear grass of Amerii a (Kia pratonsis, el, is dig. 
tinguishcd Its height, smooth stem, and creeping roots According to Sole it is the best of all the 
grasses its foliage begins to shoot and put on a fine verdure early in the spring, but not so soon as some 
other grasses Every animal that cats grass is fond of it, while it makes the best hay, and a^rds the 
rit host pasture It ibounds in the best meadows about Layrock and Chippenham, and has the valuable 
property of abiding in the same land, while most other grasses are continually rhanging According to 
some It delights in rather a dry than i moist soil and situation, on which account it keeps its veriuire 
better th in must othns in dry seasons. but it thrives most luxuriaiitiv in rich meadows 

5677 ny the fVobuin eipirmcrUs, tlic proportional value in which the glass of the lattermath exceeds 
that ot the flowering eiop, is is (i to 7 Ihc grass of the seed irop, and that ot the lattermath, are of 
equal v due 1 his grass is, tht n loro, of least value at the time the seed is npe, a loss ol more thsn one 
fiiurth of the laliit ot the whole crop is sust lined if it is not cut till that period , the straws are then dry, 
and the root-haces in a sickly (leeiving state those ot the lattermath, on the contrary, are luxuriant 
and healthy 1 his species |muis forth flower stalks but onre in a season, and those beii^g the most valu¬ 
able part of the pi int lor the purpose of hay, it will, from this circurastanre, and the siipei lor v due ot the 
gr iss of the lattenn ith, compart to that of the seed crop, appe ir well adapted for Mrmancnt pasture 
It w IS of this grass that the Ameneaii piue bonnet, in imitation of Leghorn, was maimfaetured by Miss 
Woodhouse 

ai>7K /A roughisb meadow gi(P a triviMis f , delights in moist, neh, and sheltered situations, 
when it grows two ttet high, and is very pruduitive By the Woburn experiments it appears that the 
iiroportionil value m which the grass of the seed crop exceeds that at the time of flowering, is as 8 to 11 
1 he proportion d value liy whii h the grass of I he lattenn ith exceeds that of the flowering crop, u as 8 to 
12 , and tliat of the seed crop, as 1! to J. Here, then, is Ci satisfactory proof of the superior value of the 
crop at the time the seed is ripe, and of the < onseqiient loss sust lined by I ikiiig it when in flowc r , the 
priidlii r of o iih crop being iiearfv equal 1 he deln ii lu j of liav in the flowering crop, in proportion to 
th It ot the seed crop, is very striking Its superior produce, tl e highiv nutritive powirs which the grass 
sot ms to possess, and the season in whiih it irrivcs at porlectiuii, are merits which disttngiiish it as one of 
the most valiiible of those grasses which afleet moist rich soils mil sheltered situations but on dry 
exposed situations, it is altogether ineonsidciablc, it \i arl> diminishes, and ultimately dies off, not uiilrc. 
quentiy in the spacWof four or five years 

5679. Ihe about are sii of the beit Jirtti'^h gt aster, for either eliyor watered meadows. 
Tlic seeds of the meadow fescue, tox-tail, .iiid sinootli and rough mcaelow grasses may 
be had troui the seedsmen, and they ate sown in vaiious proportions with the clovers and 
rae-grass. The seeds of the two sorts of meadow grass aic apt to stick together, and 
reqiiiio to lie well mixed with the otheis before hung sown. Hic tall and spiked fescuo 
gi isses, having a number ot birtcn flowers, arenotpiohlicin seeds, and they are therefore 
seldom to be got at the seed-shops, though they may octasionally be had there 
gathered from pi mts in a wild state. 

56SO. At hay adapted for partuidar soilt and situations, tlie Cfi^'s tail or 

Timothy, floiting fescue, and iioiin glass, have been ictoimneiidtd, bnt it cannot be 
said tint the' oiiinions of eullivators are uiianiinous in their favour. Timothy has 
terf Hilly been found to answer well on moist, peaty soils, and in several cases florin also. 

5681. The cat's tail or Timothy grass (Z^hleumpiatensc L.,Jis native plant, 



and found both in di-y and moist soils. It was first brought into notice by Ttmtjthy 
Hudson, about 1780, yvlio intitoduced it from doroUna, wherwit was in great repute. 
On mpisit rich soils it is a prolK^j^ grass, but late; on dry soils it is good for ^ttle, and 
for cultivation iji any way is disapproved of by Withering, Swaine, Curtis, and otherfl, 
ns having no in which it is ncit greatly surpassed by tlie Aflopecflrus pnit^nsis. 

0682 The WoflmvawMifrMlWSh. however, present this grass as ont of the mat prohfl^r hay 
four drachnls of tte atravpfanbrdecl seven drachnusof nutritive matter. 'Ihc nutntivb powers of tlie 
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straws simply, therefore, exceed those of the leaves, m the proportion of S8 to 8, the nutritive powers of 
the grass, it tin tune of flowering, exceed those ot the gr iss at the lime the seed is ripe, in the proportion 
ot 10 to J,i , and the nutritiie powers of the latterrnjth, those of the grass of the flowering crop, in tin 
iiruportion of 8 to 111 ihe compirativc merits ot this grass will, ftom the above partiLuUrs, aptitir to 
be very great, to which miy be added the aliundanit ot flnt foliige that it produces early in the spring 
III tins respei t it is inferior to /'ha li.rtilis and /'oa angustifeka only I he v due of the straws at thi time 
the seed is ripe, exceeds thatot the grass at the time of flowering. In the proportion of 28 to 10, a cireum- 
stanre whirh raises it above many oiheis, tor Irom tins property its valuable early foliage may be dtp is 
tiired to an -idvsiiced period of the seison,.vithoiit iiijuiy to the erop ot hay, treatment whie h ill grasses 
that send forth their tfoweriiig str iws early in the si ason would cause a loss of nearly one halt in the value 
of the crop, as clearly pioved by former examples, and this projicrty ot the straws makes the plant 
peiiiharl) desiiable tor hiy In moist and peaty s uls it has in various instanecs been found highly 
prcHlurtivc 

5(iH 1 T/ie floating fesi ue grass, JVsfiiea fliiitans b), in found in rich swamps, especially 
in Cambrielgeslure, where it is said to give the pee uhar flivour to Cottenluim and 
Cheddu ehetse. It is also found m ditelies .anil ponds m most parts of the eountry. 

'list It f> guiltily a lowtd by n nj dtsenpt on of ifoclc, net exeepting hogs and ducks, and geese 
cigcrly devour the Siesls, which ire sm tit, hut very sweet and iiourisliirig Ihcyaic collictod in atveral 
puts ot (iirmiii} and I'oliiid, under the iiimeut miiiiia seeds (er//unr/in), and arc esteemed a delicaey 
111 soups imlgniels AMd ii grouii 1 to mi il, thev mike lire-ut vt ry ml iiitc riorto tint IVom wlitat file 
bran IS given to horses that h ive the n onus, but the v must he ki pt Iroin wale r for some hours afti rw itds 
t»ee p, and otht r water toil 1, are very fond cf thi sc (ds So also iit lish tie l ui particular, thrive in 
those riiers where this gi iss grows in ) lenty It has I cm rituminendid to be sow I on me idows th it 
a Imit floo ling, hot ( iiitis justly rein irks that the fl itc tesiue will not flourish exeept in 1 end th i( is 
const intly under watei, or converted into 1 1 o^, or su imp 

S(iS5 Tht uatri nu ailow grass (7’oa lejii itie i, c) is found eliitfly in inaishcs, but mil 
grow on strong tlajs, and yitlil, as the Wolinrn experinicntb prove, a pioehgiousproduce, 
flowtnng fiom .Tune to September It is one ot tlie lirgest of our grasses. 

'itiSti In the hns of Camhn l^t hue, 1 mr Instni , &r , immense tracts, thit use I tobi overflenved and 
to proiiutt useless Jt|nitir plants, andwiinh, thougli drinitd b\ mills, still ret in inueb moisture, iie 
e ni eied with this gi is', w hull net o ly alfurds rn li , estui lie in summer, but teirnis tlie e liiel part e f tin 
wmtei f alder It has i powerlullv iieei ii^rcet, tiid b irs treijiient mowing well It is some tunes iiit 
tliriee in one se ison neir Ihe ill lines It gieiv ii t only in lory moist j round, hut iii the witii itscll, 
.ind mill eat s till burr iced, e e , scon tills i ji It h and oi i isioiis tlicm to roc]uirc frii|Uint c Ic insing 
111 th s respect it Is I lonn d ibic pi lilt i vt n in si iw iiv is In the Isle i f I ly thiv lie iiisc tlusc by in 
instrument called a b ai, which i mil in roller, with a i umber c I piec i s c t iron. III e smell spades, fixe I 
til It, this IS liras'll up in I eluiin the riierhvli r s w ilkiiig along the bulk, and tiars u|> the pieiits by 
the mots, which float, iiul ire e iriied down tin str am 1 In glass w is, howeier, cultivated at V\ubuiii 
on a strong tenai lous i lay, and i iclded coiisnle i at le j i diiee 

fGS?. The florin glass (..^grostis stolonilei i <l) is iverytomnion glass bolli in wet 
and dry, ritli and poor situations 1 lw plints ipp ir to be nioie under the infhieiitt of 
local cnciiinst inces than tins griss On lit} coils it is vioitli nothing, but on nili in irl 
stills, and in a moist sod, if ml may ))ut loiifideneL in the aeiounts given of its protlucc 
111 liclaud. It IS the most \ iluible of all htibage plints 

'^ 1)88 It nasjirst bimight into mticr ly Jh Ri baidson in J809, anti siilispeineutly extolled, and its 
culture detailed in vaiious panij 111 ts h) the samp gentle man 1 appi irs to be oxe liisiiely ida| ted for 
me 1 st pp It sods or bogs In the C rfe ft ii uttui it is sani, “On mere bogs, tin tiunii yields i glint 
weight ot herbage, and is, j i ih ej s, the most use till (I iiit th it 1 e „Man pioduei Ae cording to S r II 
])aiv Ibo form } lass, to t e in jierleetK ii reiinircs a moist iliiniti orawit soil, and it grows luxuriantly 
in ee Id eliys uiihlte 1 lor other grasses In light sailils, and in dij situ dions, its prodi te is niueli interior 
as toejinntitv ind quality He saw lour sqii ire yirdsol lioriii gresseutin theeiidot J iniiarv, maineiduiv 
exe lusnely ap[ rui iiate 11 1 the cultivat on > t In rm by the Countess ot Ilardwi Ki, the soil ot wliiehlsa 
clamp stiff clay ihey alliirded twenty eight pouii Ise I fr I ter, ot whuh one the n m 1 pirts aflorelidsixty 
four paifs of iiutritiic matte r, consisting nearly 1 1 one sixth ot siigai, an I five sixths of ueueilage, witli a 
little extraetiye mittcr In another ex( eiiinent, le ui sejuire verds gaye twenty seyeii ]ounds of cress 
Lady Hardwicke has giycii ui aieoiinl ot a trial e f tins grass, win re in twenty three nnleli cows, aim one 
young horse, beside s a iiiimbt r of j igs, ivere ki pt a lortnight on the jiro liiee of oiu trre On the l>ukt of 
Hcillurd a lirm, at Maulden, tioriii hay was pi nod in the racks lieluie horses, in sniill distinct qti iiilities, 
alternately with common hay , I ut no «li eieled pri fi re nee fe r either w es m iiiife steel by the fiorscs in this 
trial 1 lorin ii is been <iiid in the highlinds ot S ntl mil, and i pre miuin awirded in lh/1 fni a helcl ot 
three acres planted on lend previously worth very little, at A|pin, in Argyllshiic (.11 gbt Soc Jians 

vol VI p 22')) Ha' tea has elso been made tiom norm, and luaiid useflil in rearing calves, being mixeil 
with oatmeal and swi nraeel milk (Jhiii p 2.))) 

6(i84 lime aic tin r speens if Agiogts, as tin A pi! sfi s anf ripens, and some laricties of the 1 
Stolonifera, that on cumnion soils are little dilfeient in their qq e erance and pre pirties Irom ftoiin On 
oin III these, the ii irrow leaviil e reeping bent ( I stnionllera vir angustif ha , the following remarks arc 
mailt in the account ol the Wohmii cxpciimei ts “ 1 rom a t ire lul ex iiniiiation ot the orexpiiig bent 
witli n irrow leaves, it will doubtless ajipiar to prsscss merits well worthy it ittciition, though perhaps net 
so great i they hasp been supposed, if the nituril pier, ut its growth an I h ibits be iinparti illy taken Into 
the ictouiit, rrom the eoucfiant nature of this grass, it is denominated couth griss, by prletiuel men, 
and from the length Oi time that it ret iins the vital power, atitr being tikeii out of the soil, it is called 
Squite h, quick, full oi life, * &C 

6£/)0 till culture (fj inn is diflerent from II at of other grasses 1 hough the plant will ripen its seeds 
on a dry soil, and these seeds being very small, a few pounds would be sulheicnt lor in lerc, yet it is gene, 
r illy prop igateil bv ^oloncs or root shrots 11 e ground being wclkpulverUcd, freed from weeds, and 1 nil 
iito rock btals or r i%cs as the cultivator m ly 'Iiink idiis ible, small drills an b|gh or two deep, and six 
or nine' inche's asuotler, arc to be drawn along its surface', with a h end or horse hoe, or on soft lands with 
the hoc rakex In the bottom of thest drills, the floiin shouts whether long or short isofnoronsequcnet) 
arc laiil li ngthways, so that tlicir ends may toue li each other, and then lightly covered with a rake, and 
tht yuMace rolled to rcnclir it fit for the si y the In six months the whole surface will be eovirixl with 
veielurc, and if tlm planting be performed early in spring, a large t roji may be had in the following autumn 
Any season will answer for planting, but one like ly to be followed by shoyvers and heat is to bo prefe rred 
1 hosii who yvisli to cultivate this grass will tonsiilt Dr Huh iidioWs Mw ftsay on Fioi in Orass (lHlJ), 
anil also Ihe J aimer's Magazine for 1810 Ik Our opinion is, tint iieithci florin, Timothy, nor floating 
fete 00 , IS ever likeJy to be cultivated in Ilritain , thougli ttie 1 itter two may perhaps succeed well on the 
bugs ukI motst rich soils of Iieland, where, to sceoiiet the influeiiee of the soil, there ts a moist warm 
clnrati 
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A number nf other ipeciei of tall grossest well adapted for meadows and hay 
ni.vking, might be liere enumerated j but we have deemed it lictter to treat only of the 
most popular sorts, of which seeds may be purelmscd, all the others of any consequenco 
will be* found in a tabular view (Sect.*111.}, ocioinpanied by a summary statement of 
then products in hay and aflcn'iimth, nutritive matter, and general eharaeui. 

5fi‘)2. The prepa) ation of the soil, and the souing (ft usual meatloio glasses, differ in 
nothing from those of elovei and rye-grass alieady given. The aftir-tieatnicnt of diy 
meadows, including the making ot nahii il hay, will be found m the smeoeding Chapter 
on the management of grass-lands, that of wateied meadows was naturilly gi\en when 
ticating of Uieir lorinatioii. (dddl ) * 

Sect. II. Glasses ehujty adapted fur rasturage, 

SfSn In treating of pastuiagc grasses we shall make a selection of such as have been 
tiled to some extent, and of whieli the seeds aie in the couisc of eoininerec. On soils 
111 good condition, and naturally well constituted, no bettir glasses tan be sown for 
pasturage than those we have destiibeil as tall glasses for haj-nic idovvs, but foi < irlj 
.ind late jiasturage, and secondary soil., tlierc aie others nine}) iiioie suitable. 

‘)t Till pastuir piaises fi» rnilytasluiagi on all soil\ ate the Aiithox iiithum o<l<>r\tuni, /AUus 
oiloiiltus,/ivim piihfbeens,and/'ov iiinui 

Si'i, 7/a paduit glasses Joi ItU. hiibagi on alt soils arotlucfly the UifTtrent speeitsof vigroiti-. iiid 
7’)iiium 

'>(>yn riie fur stun giaist s fot pool ci stroii tail/ soils ue the Cviioshrus eristVtus, 2 1 shea clurmwut i and 
ovim, JPi a romprfeosv, rrist iti, and in. ustilbli i 

'j/)97. 'Jhe giasvs lhal affnd most mitiUin maitn m taih/ spring, aie the fo\-f ul 
gi iss iml the vtinal gnss, the foiiuei lias bttii alieidy ineiitioiiiel as out of the best 
li ly-gr issts. ^ 

0o/t> r/u suict sccnlitl 1 inal ^lass (Aiilliox iiiUium odnrMum,702 a is common in almost all 
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pistiirc , and is th tvlirh s ves U i liaRnmc to mtiinl or mindow hay It is chiefly valuable as an 
call) ftr ss, for, thmigh it is t itciibv stock it docs not ippcir to bo much relished by them from the 

__ •/ n * f • a •• a _i. _.n.., ... kU. . tine marls re. if tmnrnrkfar frti fnA 



as V pasture grass, op sueh sod, is are well titled for its growUi, suen arc ptai i ogs, aim lanua vnai are 

7Kenyon/ gjirss {As hna pubisctns, ft), according to theA\ obiirn experiment.. Possesses several 
good qualities, wli.c Ii r. comm, iid it to p ii tic ul ir iioti. e , it is hardy, earl), and more proiluctive tl an m uiy 
others which .iffcet s niilar soils .ml situitiiiis Its growth alter being cropped is toterably rapid, 
although it docs not .lit iin to a qieat length il hit growing, like the 7' a priUiiais it sends forth flower- 
stalks but once in a season, ind it appoirs wellc Uulatid for perm iiiciit pastme on rich ' K^t '.mis 
5700 7Ac annual tm adotr g s. i/'i a •liiiuia,.) is the most tomiimn of all grasses and the least absolute 
in its habits It is almost the milv k rass that wil I grow in towns and n. ir w orks vvhe re the smoke of roal 
alMiuiids Though a.i annu 1 grass, it h found in most meadows and pastures piriieturfly flowering, 
and allbrdlng aii*carly sweet lieih ige, relislieel b> all stock, and of as 

toman It hardly letiuires to be sown, as it spiiiigs up every win re ot itself Ho^ *■ 
amiss to sow a tew iiounds of it per acic wht ie\ cr | cr|a tual p islure (not bay) i. the objix.t 

>701 7hi Jme bint grass (.fplostis vulg\ns, d) is one ot the most common jr isses, and, aieording to the 
Woburn cxiammcnfs, one of the e irlicst flic 1 palustris is nearly as earl v in producing its loliage, 
tliouah both flower late, and neither is very prohfn either in bulk or nutritive matter 
* 571?" the nm i oui team d nu taloui ei ois lAa angustil Wta, r , though it flowers late, yet is remarkable 
for the early growth of thafleavcs According to the Wobuin experiments the leaics attam to the length 
of more than twelve inches beloic the miJiflc of April, and are solt and sucrnlent, *” 
when the flower-stalks make their apiioarante, it is subject to the di.ease tcrroeel ruyt, whmh a_^l8 the 
whole plant, tho consequence of whieh is roai 
tune the seed Is ripe, being then one half less t 
ebsense begins in tlic straw,, the leaves sufltr ii 
pie tely dried up the straws, llicrelore, eonsti 


o ete?v*^i^ UD the straws, llicrelore, constitute the principal put ol the crop for mowing, and tb^ 
fonum inOTO^futrltive proiHirtion. tli m the tiav os*^ "An grass is cv idently most valuable ft>r 

nonnaiicnt iwture for which, in consequence of iis sujicnor, rapid, and early growth, and the diseaw 
bfmnu"TatUie St awa. naliu e se e ms tn Ins e dMlgiied it 1 he gns,es w hlcli ypnwch nc west to ^s m 
0 ?early wwlme of le ivcs, vie the tin fi'rtflis fKictihs glomerjta, /•lithmn prat^nse, .flopcchru* 
jiriU^nsis, ifvina elklior, and Jhr, inus littoreus, all gras^scs ot a cmarser kiniL 
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Part III. 


^lot t*c mil I rat nsiti 
it r^l % k 1 n^ita 
/ *<tr I |)r itCIlbiT 


5703 Thu btu natmal pit'iturca of Fn^land, examined carefully during vanoua periods of the season, 
were found by SiniUir ol Woburn to consist of the lollowing pi nits — 

i*l l^um T riti.n<i I ici t lu n P6a dnitua 

AnthroxiCnthu II oclordtum / ulluni pert^nne prat^iulia 

tf5l ua a>en'ictuii Pfc inuti ar%cii&ls (fiequent) 

ihtse afford the {irincipal grass in the spring, and also a^great jart of the summer produce — 
n r I rat ni duHAscula t ihis Ztilthjrus ^ritdiuila* 

iiurduim I rateii e >\>a triviM s Ti\t i m ivatdnse 

C>i( UT isLilatitit /* A t rctidnsii * miul ii II n>iens 

Ihtse yitld )irodULC principall) in summer and autumn — 


A h llbi Ifiiur Hum Wl^ruslis tol ilftra and 2 alusUis TrlUctim ripens 

Thesi vegetate with most vigour 111 autumn — 

ytaidii ills’! cs /•laniaqo 1 1II. oPita Itfimei AccUlsn 

The brat and list of these plants ire to be eonsidcred injurious, and the other is of little value as 
hrrbige (7/i»f Irtam Jftb ^d edit 1 1) 

5704 I At a/ioi e imxim e sow n at the nt" of 1 am or fit e bu htls to the acre, on well prejaared soil with- 
out turn or other crop of any kind, could h irdly I ill i f 1 ridiieing cm client pasture in the tollnwing year, 
<ini1 U r an indefinite iieriod llu be t tiiiit fi 1 sow ng is July or August, as spring sown seeds are apt to 
sufler with the droughts ol Tiint and July 1 ilteen ot the di ivc is an to be had from the botd shops , 
and all ol them in i\ he g ithered tinm iiatur d pistnri s, i>iibes{iokt fioi rolleetors Sinclair of Wobuin, 
li im g iiitcied into lliL seed ind nurserv busincas and having expressed 1 i> intention to devote his jiar 
tiiular attentio 1 to supj liing the puhl e w ith gr iss an I ncliir aviu ultural bteds, • ill probably render bUeh 
stedb more cuininun m romineree ( tdtt In/ luiniac/, Son, an i Sinclaii ) 


5707 Of laU pasture gias 16 the (lillert nl species of cit’s-tiil (/’hleum) and bent-grass 
f-Vgrostis) are tilt thief, and tsptei illy flit iiinotliy ind fionn griss Ihc glasses, Sir 
H. Davv observes, tli it prop igite Iheinstlves by stoloiKs, thediffeicntspceiesof .i/gidstis, 
supply ])dsture tliioiigliout the ye-u , inel ttie eoneietu sip, stoied up m tlteir joints, len- 
dtis them a good food even in winter 

570G Of parluic giassts for lufuwr mils one of the most dtuable is the dog's-tail grass 
(Cyuosurus crisUtUb,^'- 79 J n) r(iis is a vtiy tominon grass on elry, tlayey, or him 



surfaces. It is one ot the best grasses lor p irks, being Ingbly relished by the South Down 
sheep and deer. 


5707 The hard ft seui prast (77 dm him iila, A) iv r no of fhi be vt e f the dwarf sort, of gruses I 
IS grateful tc ill kinds ol 1 iltic Imibariveivl ml nl it, it W i biiin they crop it el isc to the louts, and 
111 gleet the list la ovln i tnd 1 / r ; r 1 1 , vvlm h gr i« ti ntigii us to it It is jiri.t nt in m ttt good 
me duwb and pi tnrts, and, with 7 ovliia is tin liest for liwris 

5708 Jhe 1 estiii i pi fntt r , mil h idiili tm s (I , gieatly lescinblc the hard feacuc, anti may be con- 
eidtred equally d'sirahle as p esture and lawn gr issi s 

570<» The yiltin atgrasi ( fvlna fi ivisi ins) is very gem rally e ultivateel, andappeirs, from the Woburn 
experiments t< 1 1 a very v iluable grass toi i istiire on 1 ol lyty soil 
5710 0/ pasture glasses /oi injtrmt todi and ujUand rtluntionr, onpol the pnnripil is the It rhea 

>1 " ovlna, or slu ep v teseiic 

iV; -y li praaa (Jig m It) Ihis 

»xai> fe li'B , .JA grass Is jieeuliarly 

ada|)tid for hilly sheep 
I) stuns It IS a low 
<1V 11 grass blit ru- 
li III I by .ill kinds of 
I itth Aeuordiiig to 
S IK I iir's exjierieni t, 
“ on elry soils that are 
me ipablc ot producing 
the larger sort*, this 
should form the prin. 
cipil tTop, or rather 
the whole, tor it is 
seldom or m ver, in its 
natural state, fbund 
Ultimately mixed with 
others, but by itsolt 
5711 Jhe Via <Up)na 
(6), Atemeenru* alpU 
nut, and Aira ceespu 
thstt (a), Btlxa mmia 

{'fi, and tnfRima,and Agrdstis humlu and vulgaris, are all dwarfmountain grasses, well adapted for htUy 
parks or lawns 
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5712. On llie culture of these grasses it is unnecessary to enlarge, as it must obviously 
be the same as that of rye-grass or any of the others. 

571 3 T/te ehiif d^fflcuUu m to gel the seed In mjfflctent quantity, for which a good mode is to contract with 
a seedsman, a year bi rorehaiid, for the qusnUly wanted With all the pasture grasses, exi ept the Hst ilaas, 
wt should recommend at least hall the 8ecd*to be that ot the perennial rye-grass, and we think it should 
also form a cnnsidcrablt part of the seeds used in laying down ill meadows, exicpt those for the aquatic 
or stolomferous grasses these, it they thrive, are sure to i ik and destroy it, and therefore neither 
rye grass, nor any other grass, should ever be sown with liniotby grass or dorm 

5714. The Jbrmatwn of grassy svrfatcs by distributing puces of tuif oier thorn has long 
been practised in gardening, in levelling down raised, or tilling up hollow, fences, and 
in othti cases of partially alteiing a grr-isy suTface. 

5715 It ts said to bate been Jtiit nsid in ugrieultun by Whitworth, of Acre house, Iincoliishire • 
and 111 1812 It wis brought forward on a large si ale by John Blomhold, of Warhain, In Norfolk a tenani 
ol Coke 8 Blomtield pi mted eh ven acres in this w i> An aicount ot the proi.ss, whii h is styled tians- 
pl tnting turf, or inoculating I iiul with glass, li is bet n published by 1 rancis Blaikic, Coke s stcavard tOn 
tht Convet swn qf Ai abh 1 and into Pasture , ]2mo, 1817 ) ^ 

j7I<v Au abstraitof thepioeiss (d fianv/i/on/iM^ fuiy, and an opinion on it, are thus given in The Code 
oj Aiitituifuii A piece ot good clean, sweet old turf, whieli ought |>uii(qially to consist of fibrous-rooteil 
pi lilts, IS cut into small pieces ot about three inches square, and pluc-d almiit six inches ajiirt on the 
surface ol ground prepaicd lor that purpose In this w ly one acre ol turf will plant nine acres of arable 
land ihe pieces ot turt should be carefully placed with the grass sidi uppermost, and the plants pressed 
well into the ground No more tint should be cut, earned, and sjiieid in .my one <1 ly than is likely to be 
plantol before nieht It the ti insplcnted turl is luumi ctchiiciit in any particiilar s])eiiis of f ivourite 
pi lilts, us white clover, permanent red clover, iec the seeds of those pi mts should be sown upon the young 
pasture in April When the gr juiid is in proper ti inper (between wet and dry) the pasture should lie 
frequently well pressed down by he ivy rollers, wliiili will cause the plants to eaund themselves along 
the gre und r itlu i than rise into tufts, wliuli otherwise they would be ipt to do No steak should be pt^ 
muted to teed u|on the tniispluitcd pastinc in the hist spring or suninicr, nor until the grasses have 
perfect d iiul shed their seeds Indeed the pisluiing should hi verymoderate unui the mother gross- 
plants and then young progeny h ne united and tc run d i eoi>i[ art turf The expense of tins oiicration is 
about 2/ Kb per stitutc acre, without inikiiig my .jllcm inic loi the ehirges incurred by summer 
tallowing the ir ihle 1 md on which the lurl has Ik cn tran pi mted , nnr (or the year s rent, poor s rites 
and taxes fir th U yi ii , noi tin lestoniig (In I md wliciite the tiirl plants were taKii), to its previous 
state llns plan set ms to In well i ili iilatc 1 to promote the improve me lit ol light soils, not naturally of a 
grassy n itiiri , lor tin grasses aiiel then rools being i in e lornud on a nth soil, will probably thrive after, 
wards even on a poor one, is they will dciive a eunsnlenble pioportion ot their nourishment trom the 
atmosyihere keil light anei giavelly soils, thcielori, wlnie | eimainnt pistuie is desirable, the plan e.an. 
not be too strongly iironiiiniidcd and il it wen louiul to an \ er on peat, liter the suil ne was paied 
for the reception ot Ihe pi mts, and burnt to | lomote their gre wtli, itwe old In i most valiiible acquisition 
to sheep taiiiu rs iii m my elislrnls ol the eumiti v 1 has I ir Sir John Siinlair, lint, in ni (acts redated by 
■Siinlair ol Woburn, it appe us to lie i )Im ot little ui no merit, md only brought into neitiee by its 
novelty (JI O Ifob .el eoit -i-ll,-I 1) 

Sfct. III. (lendat tun tf the Piuhici, Usis, Charactet, and Value of the ptmctpal 
British Glasses, aieuidin^ to tht liisull tf John iJiil c if BidforiCs Erperimcnts at IVobum, 
5717. In all pet lunnint pashms, Sn II. Davj eibseivts, iiituie lias piovideel a naixtuie 
of vaiioub grasses, the pi oil lie c> ol winch clilleis it eliikreiit seasons. IMicie pastures 
are to be m.uic siiUtieiallj, siith .a mixture ought to he unit tied, and, perhaps, p<istures 
biipcrior to the* natuial ones m ly he foimed by st let ting due pioporlions of tlAose gpecics 
of grasses fitted foi the soil, which atloid uspeetively tJie* gre itc*st i]U intities of spring, 
bunmiei, liUeiniath, and winter piodute*, i iiferente to the results ol the Woburn 
evpcrnncnts, he adds, will show that such i plati of cultivation is verj prncticubk. 

5718 7 hi mannet in v tin k On sc ex pi»mu nis unr eon luc *idis tliiiv de se ribe d — “ Spots of ground, each 
eontaming loin sipi ire feel, in the g ode ii it Wi Imrn Abbey, wtit enelosed by boards in sii h a maimt'r 
that there w as mi 1 der il lonimimii utnni be tw 11 n tin i nth ineliidi d liy the boarus, and that ot the gar. 
den 1 he soil was renioMd III tin sc enili siiii s md new soils supplied, or inixturis of soils were made* 
in them, to liirmsti is Mr as po sil Ic to thedillLreiit glasses those si ils whnh«eiin most t ivoiirnble to their 
growth , a few varlctiis being idoptcd loi the purpose ot isccrtaimiig the efleit of diHirent soils on the 
same plant The glasses were eitini pliiited or sown, ind their produco tut and eolleeled, and diieel at 
the pioper seasons, in siminier and autumn, by Sine I nr, Ilis (.rai e s gardener kor the puqiose of de ter- 
miiiing, as far as possible, the nutritive powers ol the di He rent species, equal weights of the drv grasses 
or vegetable substances were acted u()oii by but w iter till ill tlilhr soluble parts weie dissolved, the sohi. 
turn was then evaporated to drviicss bv a gentle he it m a pi one r stove, and tlio matter obtained carefully 
weighed ibis ymrt of the pi ex css was like w i^e reiidui tedwitli miieh address and intelligtnrc by Nmelair, 
by wiiom all the (cillowiiig det ills and i ilciilations are tiirnislied 1 he dry extrae ts supposed to cor*- - 
the nutritive matter ot the grasses, we re se nt to me lor cheinie al examination 1 he c ompettiition of 

ol them IS stated minutily, but it will lu h uml from the general tone lusions, that the mode ol deteimi 
the nutritnt' pwcr ol thcgrassis, by the qiiantitv ot initter iluy enntaiii soluble iii water, is Bultici< 
accurate lor all the piiiixises of ngrii ultmai iiivisligafion ' (Agr Hum app'i 

5719 7hi hading t tsulls qf thiu e r/ii i/»o n/v we h iv e t ndeavoured to prese nt in a tabular view, fat 
details will be found in the paragraplis (antecedent and posteriori referred to in the first tnliimn Oi 
other columns of the table, it may be^serv id, that the height is giv eii more by aguess than measure ti 
and alter the appcarancs^f the plaiiH in a state of nature or medium soils It i 

height of the plants WBtfnt iiuluded m ttie publislml details Ihe time of flowering is given as it took 
nlaee at Woburn. on wlileh it is observed, that •• to dceieic positively the exact period or season when a 

* • ... a ___ J .. .1..,.. .. ...I ...11 1.. -1,1. 


lllrtliscu, Ae.vuiuiil|; wi liji-- .mi. .ivo ... .. . —■ .»■ w... ..... , . •.>. ., *—« .. . ...... 

5720 7Vle soifs, as deiiominate’d in the column devote il to them, arc thus described 1st, By loam, is 
meant any of the eartlis combined with dt'cayed animal or vegetable matter 2d, Clayey loam, when the 
greatest proportion Is clay Jd, bandy loam, when the greatest prcmrtion is sand 4th, Brown loam, 
when the greatest proyiortion tonsKls of decayed vugetiible matter 5tfi, Rich black iMm, when sand, clay, 
animal, aiM vegetable matters arc combined in unequal proportions, the clay,greatly divided, being in the 
leut pn^rtion, and the sand and vegetable inttcr In the greatest The terms light sandy scdl, li^t 
brown loam, Ac., are varieties of the above, as expreued. 1 ho abbreviations of the names of books and 
native soils, with all abbreviations used in this work^will be tomid explained in the Oeitcral Index. 
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pABt fiL 


byM;ematic Nam* %nd 
AuUioniy 

Bngltoh Name and Native 
CouuGy* 

7Vhcre 
'■t.MS'iJ " 
dutrioed 



■I 


Table ^ the GwiCi experimented on a 


_ O* al- 


Woburn 


Anthoxintham odoc^* 1 

tHIU L J 

liiAciU odinAtUB Host 1 
C A S 

<^na%urusctf‘rftiMUi /i U 
rdflo|ii«.urus d{i)n / D 
B», 

;llM|iiectiru^|irat^aus £ B 

pratdiub A*J3- j-, 

/*6*i fi&riileA var )«a 1 
tJlIMb A 2i S 

<lv<*tui}ul>i.' 9 rin> A B 
f FeUfti a Aonti Ifdrmis or 
ti'Ai 4urU<it(}rmi« H C 
JVka tnni&liK L D 
/’rxtoro^lMlia fnrit$ 
^iiibra Hi/Zkr 
fttfhon riibra WUtur 
l% 44 «(ffov^na JS ti 
flrUit itwd A A H 
, IMetjlJt ||!loiT)eitta i? fi | 
fir6mu8tcci6niin t 

G.A S 

, ^i«6^r«iciinbn<'a HutU 
. /trAiiuit diandru«i i D 
IMWhi 
r 1>Ana ol itioi ( irtti 7 

s l/oku«iivi,n^UHib > 

I 4H \ 

r PoA eltttior r»rfM I 

tilitlir, var j 

a d'lriR call / i3 
/homn>« Lr^luv A B 
VAiuin dini‘)iiin / D* 

I (uUtfCi prah^nsis B B 
Auliurn )i n one T n 
^oa mirftitna A B 
I It 

ilivacrbitata f R 
i yumiVus crNtdtiiv f B ' 
i4v6ni |iriitf isib f It 
finmui iiiuliillitno i B 
tftluai Mjimtis J J 
^(tvIIcxhovi I tt 
llvttlt }tn biiiUivun 7 

Utrt K i 

ffv/ii«ztihn)Hrii j ft 

ftr6inu4 liti^itus If 
a A j 

FrrfirdUtior E B 
Frf'vcii thiitins P D 
. J7oI(U 8 lanAtus iV 
leiiii idiiimt6mm W 
Poa ftirbiu IfMf (r A 
ladiildo culorau Hori A 
PhlAum nodbsuni IViih | 
Phl^Uin pra^nitc Wttk 
M^Tfioujn pratdiisi A B 
l*ua(.oin^iii!v»a F B 
Pba <u|tuitara f B 
iifra aqudtfi a B ft 
- Ain E ft 

4r^ni^ay<vi.en8 F ft 

fhiimH'tHtbiilu /.ft 

ff (Icdi ni Hill Cuftti 
ftiyihitilisvar ft flosl 7 
O I ) 

rule iri / ft 
)tvrotiti'> |iNlu»lrl4 ft ft. 
niucucnddUiUm £ ft 
AgrovtthbUdnnifen £ ft 
' Molonf&ra var ) 

J 

/fftirdpiniijiU 
rAfnt1»>ti>.cania8 F ft 
\ ifjitri stia Htciita C«r/i« 

/ f'uncul'irb 7 

(. tat OATiino (tirfti { 
PiiUj^yitf vh ido I ufiti 
Agrij/ilulvtnt“Xf'uiiti 
' ilgididifl ripoiu n^fA 
Z^fum 17 ft 

|topecfirui (iKT^tU 
ftpAncui duller A ft 
H UoH K 

MiMpann&uft ft 
Mlu c^lea C^rtii 
^kakirtacaiMrt^n«i«ftl ft 
DilUjIh (Tnoftarffidei ^ 


Sweet^bccntoi vetnaJ 1 
isransfjinr i 

b« evt»(kUU. I soft ^ra^s, 1 
(rcr f 

Blue iiu>rfO"issinii( 
illiiiii. fuxuU S( it 

VipinoineadowrK^ii ^Scot 
Meadow fuYtail lint 
Smooth ^flil^vd int ul >w 7 
griis, Bdt J 

short hi >« idi mcdckiw i 
lint S 

I)OWI1> U It ^088, Blit 

Baric) Ukc ic>cuo {ftois,*) 
HonKiiy j 

Houglu^h m< 1 1 Brit 

(HdUMimteM.uc^ Brit 
MmoithhvciuSj,! Scot 
ftui 7 >li fcscui. gr i Bi It 
Siiui| 'itiricaLLi lint 
t ommoKru tin i/i^ -Bur 
ilougU he d cuck.a 1 ui ( 
M k s. Bill J 

\ Midi ejcniilLdbr nu t 
i»r i I ur J 

( ^iTil riiWt fc tic gt lint 

r|iriglit IK nit c , ilni 
A utuiv Id n cd t>i Blit 
ruiodt KTti ^ r 1 

Knit MV Brit J 


i dl inevil wjrLs, Sot 
Hit U t ui gr ws, lint ' F 

I 1 uj,ht|ir i tr tr Bnl ^ 

< II I) iiiiilllitgri lint 1 
M 1 i >« fiM uc gra , Hr t M ' 
Icici I III HI k Blit 1* 
s 11 nidi w f,ri s lint 1 ■ 
^plk d lisciw. gris , But [ : 
t rested hurei i s, lint 1* ■ 
r rcatud (1 If, V t 111 gr Brit | : 
Midibw il gi 1 'I, Brit 1 J 
Many II e br me gr Bnt \ J 
\\ ill ti die gi\ , But 1* 
7Vdvcdiiioiin h ur^r But ^ ^ 
B ill lustdiK) gr It 
lUiad like ftv lu gr Bnt L 
s a idt broine grass, Ocr 
1 ill fkS( ue gr'^*>s Bnt 1* 
UoitnigK nicgiiiss,Bnt ^ ■ 
MukIuw sotti^riss Bnt I ■ 
PulM>s(i.iitiiMiiigr liiit |H 

(■irtilc mead grvss, (tir | 
stni L*d IcA retdgr Liit 1* 
Bull IS 'itolkul ol s 7 
tail grass, Bnt J 
McaiUm cit ii (III gr Bill 
VIeailovl»irk>grai>s Brit £ 
Hat stalked mta gr Bnt f 
Hwl mcadiw grasH, But. 1* • 
H atcr hair grass, Brit >* 

1 irfj hiurgrts, Bnt B. 
Scllowofttgnss Bnt 1 
I misibrorm gri s, BilU^ I 
t ruiiuiig V ft gnss, Brit^ * 
PcrtilL mc'idow gr (ivr 
I me lint gr'i s, Bnt 1 ; 
7tars!i1)eiitgra s, But I 1 
1 reciiliig lain grass Bnt I* 
l-io/ii fDrPuinrl )i» 7 c 


K B Kn 
1 B llib 
L B ItKn 

I n H1H 


L 1} luOl 


I H 

h B 111) 


— 1 tren 

B 100 Icrcn 


B 11)7 liten 
B ] 0 I ercii 

B IB) 1 1 ren 
I) 70) liun 
— It tea 

B 102 1 crui 


— 1 cron 
n 40J l\un 
B ■< > Ignutl 
B rii Itrtii 
B 7 I < nil 
B H 7 Ptreii 
11 ) 2 I I tn n 
ii iu>o i iiu 1 

— l tn ri 


l-iorii fDrPuinrl )ii 7 c 

Bri j ^ 

N irr n leave I, cieep 1 
1 ig beat, Bnt j 

S|iikiUfiMsCiie, ]|rit 1* 

n* i» I Imt, Rut L 

I prighl bent groM, Brit 
wiowjf lieiit g as*, Bnt 

Tufted 1 li tientgr Brit 

Green \) ink: grasv, Brit F 
T oUd treat grasti, Bnt 
itijcli or rnH.fiingr(Kjtctn 
bent, bl ciNich, Brig f 
( rci ptng rooted whoai I p 
gr oricuiligr But j ■* 
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It irflt tt» (bund leu; tutf does it <ew Co poMns an^ fopenor «X«nenee. Tha 
nutnoM power 4 m» not aukeup Air the deflciency of ptocloce bj 80 Ibe of nuiritirtiaiattar per atate 
5733. FeetOcs H C*tti—11111 to rather an earljr though later than any of thefirfw 

oedlng (peclci < iM fobam to very fine, reieniUltig the F dunfiic'ala, to which it aecnu nearly alWed, diil^ 
ins wly hi the len^ or theawni, and tl\y glaocoui colour of tho whole plant. The oonaideiable prodace- 
It anordi, and the nutritive powen It appoora to powcis, Joined to ite early growth, are qualltlea wHm 
itronglyieqominend It to further trial ^ 

■ffJS*. leatucagAiueaCurtia—The proportional value by which the graai rt: the time of fiowerlog 
exceed* that at the time the leed i* riM to a* S to 12 Tne proportional difffarence jyi the value at the 
fiowming and *eed eropa of tbla grass is directly the reverse of that of the preceding epccie*, and aMbr^ 
another atrans proof of the value- qf the straws Hr grass wblcli to intended for bay The straw* at-ilte 
time of floweiipg are of a very succulent nature, but, Aora that period till the sew be perfieeted, 
gradually becomn dry and wiry Nordothe^tjlea ea sensibly Increase in number <n In Mae, hut gtohil 
suspension at Increase apphaTi in every-pofi of the plant, the roots and seed vessels exct^ited, Thestntirs 
of the /*dB trlvihb* are, on the contrary, at the time ot flowering, weak and tender; but a* thepadvai^ 
toward* the period of ripening the seed, they become firm and suiLulcnt, after that period, hovever,jtliby 
rapidly dry up, aigl appear little better than a mere dead substance 
5735 FesthcaafaOta Wither B —The proportional value whah the grass at the time the seed is rl^' 
bearsao that of the crop at the time of flowering is as 5 to 8 The proportional valba wbleb the giahr of 
the lattennath bears to that of the crop at tho time of flowering, to as S to 8, gnd tp thaf-^ the cr^h at 
the time tho seed is ripe, u is S toS- 1 he general appearance ot this gras* i* very siinihtr to But 
Fiiluca durlAseula it u, however, speciAcally ditlbrent, and inArior in mftnji respects, wtimh wiU be 
manifest on comparing their sever il produce null each other, hut if It be compared witn tomfrottlert, 
now under general cultivation, the result is much m its favour, tlic soil wiuen it afibets befmt dOiy 
attended ta 

S736, Fasthea rubra Wither R — Tlie proportional value whuh the grass at the time of flowering beiliw 
to that at the time the seed U ripe is as 6 to 8 1 his species is smaller in every rrsptct than the meting 
The leaves are seldom more tJian Aoin three to four inches in length , it affec'ts a sml simiW to that 
favourable to tije growth ol the t itilra oslna, for whieh it would be a proMtable suh^tute.as tt Will 
clearly appear on a ciwiparison ot tlieir produce with each other The proportional value which thegrats 
of the lattermatb bears to that at the time the seed is ripe is as 6 to 8, and is ol equal value Witll the grass 
at the time of flowering , 

5737 ^esthca oelna E. B —The dry weight of this species was not ascertained, because tise smsUnei* 
of the produce renders it entirely unht tor Tiay 

5738 1 estOca cdnUii u a Hud — J hts species is ne-irly allied to the intuca ovlna, Aom which it dlflbrs 
little, except that it is larger in every respect llie produic, and the nutritive matter w^icb It aflbrdi, 
will be found superior to those given by the F ov ii i, it the; are brought into comparison 

57J9 Hidmus Juntlriu Curt lend (B maiiitUmts i of P 1140] — this spectes, like the Fetdea 
cainbnca, is stru tly annual, the above is therefore the proilui c fhr one year, which, if compared with 
that of the least produetive ot the perennial grisses, will be found inferior, and it must consequently be 
regarded as unworthy of eulture 

5740 Pda aueustif ha With 2 — In the early growth of the leaves of tins specie* ef POa, there is a 

striking nroot tnitcirly tiowciiiig in grisses is not always coimet ted with the most abundant early 
duce or leaves In this rcspci t, all the species whu h li ive already eomehinder examination are griatly 
interior to that now spoken ot Pile culms are most valuable lor the uianutactiire of the fittest straw 
plait ” 

5741 Av^na rid/ior Cuit (Hf'/ews tii'ndrrar E of P 14'”7)_Thi8 grass sends forth flower straws 
during the whole season, and the 1 ittcrmath eontains nearly -in equal number with the flowering crop 
It u sulfiect to the rust, but the disc isc dm s not make its q pearaiicc till after the period of flowering, It 
affbets the whole plant, and at the time the seed is ripe the leaves and straws are w ithercd and dry This 
accounts for the superior value ot the lattcimath over the set d crop, and points out the propriety ol taking 
the crop when the grass to in flower 

574S Poo Wa/i» Curt — Ihc botamc-il characters of this grass arc almost the same as those of the 
jfvkna elktior, diflcring in thi want ol the awns only It has the essential character of th> /fi Ici (florets, 
male and hermaphrodite, c ilyx busks two salved, with two florets), iiid since the .ivhna elahor is now 
relent to tliat genus, this may with certiiiity be lonsitlered a variety ot it 
5743 PcwtCiLa dutnitcula 1 B — Ihe proportional value which the grass at the time the seed 1* ripe 
bears to that at the tunc ot flowering, is as b to 14 nearly 1 lie propoitional value which the grass of the 
lattermath bears to that at tlie tune of flowering, is as t to 14 and to that at the time the seed is npe a* 

6 to 6 Ihc aliove pirticulars will rotihrm tht tavouribic opinion which was given of this grass when 
speakingof the/-Aordcif rmis, and f gUbra (57oi and 5735 ) Its produce in the spring is not very grrai, 
but of the finest quality, ind at the time ot flowering, is considcraliU It it be compared with those affect, 
iiig similar soils, such as 7'Oa pratmsis F »t ca ovlna, ^.e cither considered as a grass for hay or perma. 
neiit pasture, it will be found of greater value 

5744 l iiiltum rjf sum — 1 his species in its natural state seems eonfined to woods as its place of growth, 
but the trial that is lure mi ntioned confinns the opinion that it will grow and thrive in open exiiosed 
Situation* It IS remarkable for the lightness ot the produee in proportion to its bulk It prodnees foliage 
early in the spring in cons deiabic abundance, but its nutiitlve jiowers appear comparatively little 
6745 Vtaniatwima K B — i he proi>ortional value which ^e grass ol the lattermath bears to that at 
the time ot flowering, is as 4 to 18 

5746. At hna pt ttnsu b B — 1 he proportional value w hich the crop, at the time the seed is npe, bear* 
to that at the time of flo veriiig, is as 4 to 0 

6747 Brot/iiu muUifloi as b B —1 his species is annual, and no valuable properties have as yet been 
discovered hi the seed It to only notued on account ot its being Aequently found in poor grass lands, 
and somethnes in meadows It apiiears, from the above particulars, to possess nutritive powers equal to 
some ot the best perennial kinds, it taken when in flower, but if IcA till the seed be ripe (which, Aom ^ 
early growth, w frequently the case), the crop is comparatively of no value, the leaves and straws 
then eoiwletely dry 

5748 Frattua \oltdcca Curt I ond — Fhc proiiortional value which the grass, at the time Of flawenng, 
bear* to that at the time the seed iiigipe, is as IS to 1$, and the value of the lattermath stands in pr^iior. 
tlon to that of the crq|Mt the time of flowering, as 5 to 12, and to that ot the crop taken at the time the 
seed to ripe, as 5 to iSf Ihis species of besinia greatly resembles the rye wass, iii habir and place Of 
growth ,11 nos excellenres which make it greatiy superior to that grass, for the purposes of either hay or 
permanent pasture l^is species seems to imiirove in produce in proportion to its sge, wiiieli is directly 
the reverse of the Xhllum perdnuc. , , _ ^ 

^48. P5a fnttHa Host, G A —The produce of this species, and the nutHtivc matter that it aflbrdi, 
ore equal to those of the^crAica ovlna.at the time the seed to ripe they equally delight in dry soila Itm 

8 reatw bulk of grass. In proportion to Ule weight, with the com^rative coarseness ot the foliage, renden 
ie Fba crtotkbi inferior to the Fegtuca ovlna . 

5760 Festhca E B (A/Mo/Arsu c^dtut E of P 1118}—This species I* strictly annual} it it 

likewise lul^eot to the rust i and, the produceMng but tittle, it ranks as a very Interior 
5751 Fostboa nlamAna E B — fhe prwWmonal value which the grass, at the time theseqa to rl^, 
bean to thot at the tbne of floyreting, to as fifto 16 This grass, a* has already been remarked, produce* 
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PAiv iii; 


aomcnrai.t nearly aesiroya, me seen or mia grata me caure or uiu uiscaac «tnni» iv uv unanuxu ■ » » 
denominated rlaiiut by some, it ap{>cars bv the aeed swelling to three timet Ita usual tiK^ in length and 
thicknett,and the want of thecorrle Dr Willdenowdescnbei twodiitinct ipeciea of it nnt,tbeiimplg 
claiui, wnith is mealy and ot a dark colour, without any smell nr taste, secondly, the malignant rlavuts 
which IS violet blue, or blackish, and internally too has a bluish colour, with a ibtid smell, and a shart* 
pungent taste Bread m idc from gram affected with this last species, is of a bluish colour, and when 
eaten, produces cramps and giddiness ' 

S7Si Bidmus Utonm Host O A —The proportional value which the grass, at the time of flowering, 
bears to that at the time the seed is ripe, is as 6 to 14 this species greatly resembles the preceding, m 
habit and manner of growth, but is inferior to it in value, which is evident from the denciency of its 

E roducc, and of the nutritive matter afforded by it, The whole plant is likewise coarser, and of greater 
ulk in proportion to its weight. Ihe seed is atfbcted with the same disease which destroys that of the 
fonner species 

57jJ Fcstiica yluifoJM Curt faind (Gluretia /thitaat S of P KWO)—The above produce was taken 
ftom grass that had occupud the ground for four years, during which time it had increased every year 
It appears, therefore, contrary to what some liave suppo^, to be capable oi being cultivated in perennial 
pastures 

57 >4 Poafilrtilii Host, G A — If the nuttiliie powers and produce of this species be compared with 
any other of the same family, or such as resemble it in habit and the soil which it aflbets, a superiority 
will be found, which ranks this as one of the must valuable gr isses Next to t'lc Pba angustifblia, it pro. 
duecs the greatest abundance of early foliage, of the best quality, which ftilly con pc 'sates tor the coiupo. 
rative lateness ot flowering 

S1S5 Kmado colon ta Hort Kew —The strong nutritive powers which this grass possesses recom. 
mend it to the notice of occupiers of strong elay^ lands which caiiiiot be drained Its produce » great, 
and the foliage will not bo denomin ited coarse, if coinpired with grasses which afford a produce equal m 
quantity 

57Sfi Uordeum pialensc E B — The specific cliarnctcrs of this species arc much the lame as those of 
the Poa fCrtdis, differing in the cunipressid figure of the straws and creeping root only It the prmluce 
were of magnitude, it would be one ot the most valuable grasses, for it produces loliage early m the spring, 
and (losscsses strong nutritive powers 

SlSl AeemiyloDt'scens Curt lamd (Ti tstlum ftavr$cens of V 1060)—The proportional value which 
the gross, at the time tiic seed i. ripe, bears tn th it at the time of floncring, is is D to 17 The propor¬ 
tional value which the grass nf the liUermath be-fts to th it at the time of flowering, is as 5 to IS, and to 
that at the time the seed is npe, as 5 to 1 

oIjS Bi \mua Hinlis E. B —6+ dr of the flowers afford of nutritive matter 2 2 dr The nutritive 
powers of the straws and leaves arc, therelore, more than twice as great as those of the flowers Ihis 
specie’s, being stnctly annual, is of comparatively little v due 1 he above pai tieulars show that it has very 
eoiisiilerable nutritive powers, more th in its name would imply if taken it the time ot flowering, but u 
left till the seed be lapc, it is, like all other annuals, rompaiatively ot no value 
57 if Hulcus mOUit —(A dr of the routs afford ot nutritive matter 5 ^ dr The proportional value 
which the grass, at the time the seed is ripe, bears to that it the time ot flowering, is as 14 to 18 Ibe 
aboie details prove tins gr iss to have merits, which, it eompared with those of other sgicrirs, tank it with 
some of the best grasses Ihe small loss ot weight whiih it sustains in drying might he expected from 
the nature of the substame of the grass, and the loss ot weight at each period is equal Ihe grass affords 
the greatest quantity of nutritive matter when in flower, wliieh makes it rank as one ofthoselicst adapted 
for hay 

57M> P( aft rlilis vnr ? Host, G A — The proportional v due w Inch the grass, at tlie time of flowering, 
bears to Chat at the time the seed is ri]ie, is as li to 2(1 The proportioiiat value whhh the grass of the 
I ittermatli bears to that at the time ot flowering, is as fi to 12, and to that at the tune the seed is ripe, 
as 6 to aJ 

Sibi VhUum nodt turn Wither —This grass is inferior in many respci ts to the Pbl^um prat^nse It 
IS 5 p<aringly found in mtadowa trom the number ot bulbs which grow out of the straws, a greater portion 
ui nutritiic iifatter might have been expeetid Ihis seems to prove th it these bulbs do not form sovalu. 
able a part of the plant as the Joints, which arc so conspicuous in the Phieiim praUnsc, the nutritive 
powers of which exceed those ot the P nodhsum as 8 to 2K 
5762 Agi ostts vu/gat ts W ither — I his is one of the most eominon of the bents, snU likewise the earliest, 
in these respi eis it is superior to ill others of tfie samt f imdy, but inferior to sever il of them in pioduce, 
and the quantity of nutritive matter it affonls As the spei les of this family are generalty rijcetwl by the 
cultivator, on account ot the lateness of thi ir flowering, iiid this cireumstaiiee, as has already been ob- 
served, does not always imtily a progiortion d lateness ot foliage, their comii-irative merits m this respect 
may be better seen, by bringing them Into one new, as to the value of their early foliage 


Tht appitr*ni 

mlg&ni « Middlt ot April 

stoUnOerE ? wo ditto • 

coftVna THito ditto 

tcrtota « pitto ditto 


rhar luftint 

1 otofrs 

• I i| AgrdttiA n^vm 

• iittoriiiis 

• 3 3 ripens 

• 1 mMkttna 

• 1 ^ faoticul&rii 


Tht apparent Diffh^ee ZUkeir ituttMva 
hJ Tim Pwem 

• Thi^ weefca Ifttw • >9 

• IMtto ditto • m3 

m Ditto cUtto • *5 

Ditto ditto * p 9 

• Ditto ditto • 9 


5763 PiinicuiR sangumale KB —I his species is strictly annual, and ftom the reiults of this trial, its 
nutritive powers app^r to be very inconsiderable 

5764 TAe grasns toAicA tfffm d the best culms/or straw plait are, according to Sinclair, as fujiow — 

TOr hsstb or moot * it Pestiua orina, dunascuf i, and Aor Mota todo Agrdstts esnina, faiciculAElt, esntna mtltlca, 
AaHSvmia, AtSmlUB strfela slnlunlfers anguaiift lia, atolonlfers crlslAUs Alba, stricta, 

nru ooUo < rnnatinis crisiatui PAs anguattfAlla Atlideonl rCixiu PAa ncmorAllt nngiuCfoHa ^ 

0,^atm*>f, AntbosSnihum odorAtnm, Aarnstfa lot Ala, a] lia c ertal gnuteo IVheat, qielt whtat, rya, and nap b 
nUitl flaretceiUf and Tulgarfs mulJca, Arena pulieacana. Per, bAi lown on poor aollt>, and cut green and blmhed, but 
fihM hsklufihyl'F ibund infiirlor to the abois graaies for lbs flneat pfale 


57nit Tie period for cutting tie eulms Is when they are In bloss^ They aie bleached hy pouring 
lulling stuier over them, in which they lemain ten minutes, and are afterwardii ^‘ead on a grass-plat for 
Seven <M eight days Sinclair found that by letting the culms remain m hot water ^om one to two hours, 
dftiy two or three days’ bleaching was required Whi n bleached, they are taken up, washed clegu, and mit 
M S ttioist state in a close vessel, where they arc subjected to the Aimes of burning sulphur ftir two houn 
Green cUlihA Immersoil fhr ten minutes In a strong solution of acetm acid, and then subjected to the sub 
phureous sad gas, are bleached (lerfectly white in half an hour Green ctUms, immersed for flftiwn 
lalnutes ih nntmtic acni, diluted with twenty times its ineaspre of water, and then spread on the grass, 
ttesnM’ in Mir days os perfectly blearhed as those culms which were scalded and bleached right days on 
ttaipuM The texture of the straw was not in the least ifiiurcd by these processes Tha ai^ioiUim qf 
dfli SfiBphUreons acid gas to the moutened culms, even sAerscaliflDg and pleaching on the grass, had, ip 

smyinstance. the cf^ of greatly improving the colou^Md that without Ming woductivo iff the saariW 
tiljpj^totliotextutepf the straw {/Bert Oram if oH 2d^t. 4S7 ) , 



48Wk VI. m 

£766. straws iihould be plalte4 the J:«v«eii|} 

way of tt[« common Gpguah sjdit-atraw plait In the EnKlUb pbnt, the straws are flattened by a small 
hand-mHl made for the tmrposei but the laighorn plait has tlie straws worked without flattening, ana 

a ressure is aimheo after the pl^t is made. It is essential that these two ixnnts should be observed by 
lose who wish to rival the ttnest Leghorn manufocturc. Bjr reversing the commonmode of plaiting, (hn 
Augers have a much greater power in i(#nly and intimately knitting the straws, and the rpund nr nm. 
flattened state ^ the straws allop's of their being more closely knitted,~-a circumstance that giVM an 
appearance similar to the real Leghorn [da^lt {Ibid,) The varieties of wheat or rye already mentioned 
(SOSSt. and 3051.) are now generally considered far preferable to any of the forage grasses for we purpom 
of tteaw plait. 


Chap. VII. 

Management Lands permanently under Grass. 

5767. Tn every country by far the greater j^roportion of perennial grass lands is the work 

qfmUnre; and it is not till an advanced peiiod in the progiess of ngrlLulture that much 
attention is paid to their management. But as the extension of tillage, planting, and 
the fwmation of parks and gardens, limit the range of tlie domestic animals, their food 
becomes more valuable; and it tlicn becomes an object to increase it by the culture of 
roots and artificial herbage on some lands, and by the improved management of the spon¬ 
taneous productions of otheis. In a liighly cultivated country like Britain, therefore^ 
those lands retained in grass either are, or ought to be, such as are more valuable to the 
owners in that state than they would be in any other. Such lands naturally divide them¬ 
selves into two classes: those which arc fit cither for mowing or pasture; and tliose which 
are fit for pasture only. • 

Sect. I. Perennial Grass Lands Jit for snowing, or Meadow Lands. 

5768. Under the term meadow, we include all such land as is kept under grass chiefly 

for the sake of a hay crop, tliough occasionally, and at particular seasons of the ycor, it 
may be depastured by the domestic animals; and we usually include under this term the 
notion of a greater degree of moisture in the soil, than would he thought desirable cither 
for permanent pasture or lands in tillage. Where h.ay is in great demand, as near large 
tow^ns, and especially if a good system of cropping is hut little understood, a great detd 
of arable land may be seen appropriated to hay-crops; hut the most valuable meadows 
are such as are either naturally rather moist, or are rendered so by means of irrigation. 
There are three descriptions of these meadows: those on the banks of streams and rivers; 
those on the uplands, or more elevated grounds; and bog-meadows; and each of these 
kinds may be stocked with grasses, cither natuially or by art, and may be irrigated by 
one or other of the diflerent watering processes already described. , 

5769. Siver-meadows, or those which are situated in the bottoms of valleys, arc in 
general by far the most valuable. They are the most productive of grass and hay, yielding 
sustenance for cattle through the summer and the winter, and producing an everlasting 
source of manure for the improvement of the adjoining lands. 

5770. The soil Is deep, and commonly alluvial, hav ing been deiWMted by water, or washed down from the 
adtoining eminences; the surface is even, from the same cause} and, what is of consiik lablc importance, 
it has a gradual declivity or surfare-draiiiage to the river or stream which almost invariably flows in the 
lowest part ol every valley, and winch is csseiilMl to this description of meadow. Uhe principal defects 
to which such lands arc liable are, the oozing out of springs towards their junction with the rising lands, 
and the inundations of the river or stream. 'ITic former evil is to lie remedied by under-draining, and the 
latter by embanking. Such meadows are generally stocked with the best passes; and their culture con. 
sists of little more than tormiiig and keeping open a suflicient number of surface-guttora or ftirrows to 
carry off the rain-water, rooting out such tufts of rushes, or bad grasses and herbage, as may occasionally 
appear, destroying moles, and spreading the earth they throw up; removing heavy stock wfaenevrer their 
IL-et poach the surface; sliutting up, bush-harrowing, and rolling at the commencement of the growing 
season; and finally so adjusting the mowing and pasturing as to keep the laud in good heart without taying 
on manure. 

5771. The most suitable meadows for irrigation are of this description; the necessary drains and other 
works are executed with greater care, and with less expense; and the management, as we have seen (46^), 
is also comparatively easier than in watering sloping surfaces. 

5772. Upland meadows, or mowing lauds, are next in value to those of valleys, 

5773. 7%e soil is either naturally good, and well admited for grass, or, if inferior by nature, it Is so 

situated os to admit of enrichment^y ample supplies of manure. Of this last description are the uplaad 
meMows or bay landsjOf Middlesex; which, though on the most tenacious, and often stony days, are yet, 
by the obandance of inaiiure obtalnra ftoin the metropolis, rendered as praductive as the upland s<nbs 
employed as hay landa The roots of perennial grasses, whether fibrous or creeping, never strike deep 
Into the soil; and thus, deriving their nourishment chiefly from the surface, top-drossings, of weft-rotted 
manure, repeated on the same field for centuries, form at last a thin black stratum among the roots of 
the grass, which produces the most luxuriant crops. ., 

577*. the eutture upland sneadoms requires more attention and expense than that ofMleyii bei»fl 
more difficult to dndn, and requiring regulwr supplies of manure. Thelriegular surface of upli^ issmf 
either to eontaln reringt or to stagnate the sunhee water: the first produce mar^ plant* and ceatre 
herbage, hhd the latter destroys or weakens wbatevo' Is growing on tbe surface and encourages thegirOwm 
af mosa, Both evDs aretobe remedM by obvious resouiccet of draniaga Mossb aveiyocmi. 
iMw enemy to gram land*, and Is only to be eiqflitually destrtqred by rich dressing* of manure; “ 
and tt^cetiings of lime and salt, have been rOgpnmended for destroying itj but there is no j 
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vhlcli U can be subdued and kept under, but by adding strength to the grass plantst and thereby enaWng 
them to suSbcate their enemy Mou is never found on neb lands unless they dre completely shsMled by 
trees. Besides mole hills, upland meadows, when negiected, are ibequently troubled with ants, Whien 
Ibrm htaps or hillocks of grass and earth, more injurious and more ditQcuit to get quit of toan those of 
moles The mode of taking moles is a simple operation, and will be desiribed in the proper place, 
thrt of destroying ants is more complicated and tedious, and, being peculiar to grass lands, shall here 
be described 

SilJ Ant hiUt, or habttaitont, are injurious to meadow lands, by depriving the fkrmcr of a crop in pro. 
portion to the surface they occupy, and by interfering with the o^rations of rolling and mowing Incy 
lonsist ot little eminumes, composed of small jiartirlcs of sand or earth, lightly and artfUlly laid together. 




propcltionably dtcreasctl 

I??!! Inoidir to iintove ant hilh, and destroy the inserts, it has been a custom m some places, at the 
beginning of winter, and oftcii when the weather was not very cold, to dig up the ant-hills three or (bur 
inthes Mow the surface of the ground, and then to cut them in piiccs, and scatter the fragments about, 
but this praiticc only disseminates the ants, instead ot destroying (hem, as tliey hide themselves among 
the roots of the grass for a little time, and then ct Ilec t themsclscs togc ti c r again upon any little eminence, 
ot which there are great numbers ready for tliur purpose, such as the cirtnlar ridges round the hollows 
where the h Us stood Ih( ire it is, thenfne, a muthbelttr muhi d to cut ttc hills entirely off, rather 
lowir than the surface ot the land, and to let tinm lie whole at a little distance, is th their bottom up. 
waids, by tins means the nuts, wliieh are known to bo very ttnaci ins of their abodes, eontinue in their 
habitations until the rams by running into the r holes of eommuiiitation, and stage King in the hollows 
fbrmcil by tlie removal ot the hills and the ttosts, which now readily penetr Ke, destroy them If a little 
soot were thrown on the places, and washed in with the rains, it would probably loiitributc greatly to the 
intended effect llie lulls, whi n reiidcrtd mellow by the frosts, may be broken iiid dispersed about the 
land By this method ot euttiug the lulls, one other advantage is gamed, the land soon becomes even 
and fit for mowing, and the little eminences being rcinovcd, the insects are exposeti to the wet, which is 
very disagre cable an I ilestructiv c to thene It w nild, perh ips, be a better practice than tli it of suffering 
the hills to remain on tlie ground, to collect the p irl« of them which have been j and off into a hcip, in 
some convenient plate and then form them into a compost, by mixing i jxirtion of cjuick lime with them 
In wet weitlier these insects art apt to seiumuKe hiaps of s iiuly | artides amonj, the gress, called by 
latiourcrs proiit hills, wliieh qunkly tike oil the ealgc ol the scythe these lulls, which are very lij,ht and 
cornprossibft, may be tonven ently removed by trequent heivy rolling 

6777 In the Noi/M mode of i utting and bui m ig ant htlh, the prot css is, to cut them up with a hcart- 
ahap^ sharo spade or shovel, in irregul ir lumj s of Irom ten to nlteeii me lies in diameter, and iirom two 
to five or SIX inthes thiek liiese are to lie turned the grass si le downwards, until the mould side is 
thoroughly dry, and then to be set the grass si le outwards, until they are dry enough tei burn Ihe fire 
may be kindled with brushwood, md kept smether ng, by laying the sods or liimjs on gradually, as the 
Are bnaks out, until ten nr IKlecii luajis d ashes ire raised m one he ip, winch the workmen formerly com. 
picted for a shilling or eighteen pence e ich le ad ot ishcs 1 he j laees fVom whie h the hills have been re 
moved may be town with grass seeds Besides the destruction of the iiits, this is a ready, though by no 
meins an cexinnniral, way of r using manure, andm some eases ought not be neglected, on grounds where 
such a prex,ess is required 

5778 What ts calhd" g tdtng eint A;/A is thus ilcscnbed —'With a turfing iron make two cuts across 
the hill at right angles to each other then turn back the four quarters thus obtained from off the hill, 
leaving it bare, ne xt eut out and throw to i listanec the interior c irtb ol the hill with all the ants, turn, 
mg theirwmter s hoard of prevision, as well as all theircxc vated abexle, to the very bottom Now return 
the quarters ot tiiif to their former place, treacling them down to form a basin to hold the winter s rain, 
WhieJi will prevent the settlement of any new colony of the ants, and they, being thrown on Uic surface, 
will perish by the frost 

57/9 IVherf grass I mils are sufficU nth/ rolled w ith a heavy roller once or off ener every year, no ant¬ 
hills will over be formed greater than the roller can tempro s and consequently no injury will be sustained 
In this, as m most other eases ot disease, proper reginieii is the best cure In elomestic ctunomy, various 
directions are given lor destroying bugs, liee, and other vermin , but who ever had any to destroy, who 
attended properly to cleanliness ^ 

5780 Jhe surface (tf some grast lands that have been long t oiled is apt to get into that tcnacions state 
denominated hide bound Wlitn this is the case, scarifying the turf with a plough, consisting only of 
coulters, or harrow teeth, or, in preference to all other implements, with Wilkie or Kirkwexxl s brak^, 
ao that the whede surface may be cut or t irn, is to be recommended 1 hat tenacious state, rolling tends 
to increase, whereas, by seantying, the surface is loosened, and the roots acquire new means ol improved 
vegetation 1 ins operation seems particularly useful, when it precedes the manuring When hay land 
Of a retentive quality u depastured by cittic or he rses in wet seasons, it receives mueili injury iVom their 
feet, and becomes what is technically c died poached Fvery step they take leaves an impression, which 
fills with rain wat< r, and then the hole stands lull like a eup Ihis wetness destroys the herbage, not only 
in the hole, but that also which surrounds it, while it the same time the roots of the grosses,os welt as tho 

S ound, are chilled and injured No good farmer, therefore, will permit any cattle to set a foot on such 
ml in wet weather, and few during the winter months, on any consideration bheep are generally 
aflowed to pasture on young grasses in dry weather, ffom the end of autumn to the beginning of March j 
they are then removed, ana it rarely happens that any animal is admitted till the weather be dry, and Uje 
surface so firm as to boar their pressure without btii g jioached or injured 
5781 In manttring ttpUtnd mtadoutt, the season, the sort, the quantity, and the frequency of aptdlcaUon 
are to be considered 

S7!S fVUh regm d to the season at tohich manm e should be apjilted, a great diffbrcnce of opinion prevail* 
alltniig the farmeri of TngUnd In the coiinty of Middlesex, where almost all the grass lands are ora. 


ealltniig the faimers of TngUnd In the 
aerved for hay, the manure is mvanabl 
■utHoiently dry |o bear the driving of I 
tnederated os not to exhale the volatile 


■uOloiently dry |o bear tfie driving ot foode-d carts witnout inniry, and when the heat of the day is so 
tnederated os not to exhale the volatile parts of the dung Others y efer atiplying it immediately after 
tbe hay>tiine, ftom about the middle of July to the end of August, which Is said to be the “ good edd bme^ 
i£dim.ta Sontrd qf Agricuiture, vgl iv p }; and if that season is inconvenient, any time flromtlM 
beginning of February to tbe b^inning of April (Dkkson t Praettcal Agrtruiture, yo\ ii p 915} It is, 
however, too common a practice to carry out the manure during tVosty weather, wheh, though the ground 
it aotput up by tbe carts, tbe ff>rtilising parts of the dung are dissipated, and washed awayby the snowaw 
rsdiit before they can penetrate tho sou. 

67831 There ss searcct^ any sort of manssre that unit not be useful when latd on the surface if grass 
grounik , iHit, in general, those of the more rich dung kind* are the most suitable for tbe older sqrt w 
award lands, and dung, in composition with fresh vegetable earthy substances, themMt useffd in the new 
leya or gran lands. In Middlesex it is the practice of the best farmers to twefer the richest dung they can 
pmure, and saldoln to mix it with any tort of earthy matenal, as they And it to answer tbe best with regatd 
to tile quantity of product, wbicli is the prineiimi object in view, the eulttvators depending chleffy thi 
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«d*of Uwlf bay ia tbelondon market*. It lathe ptactloe te tuni over the dung that 1* breu^t JSrmn 
a tolerable *tate bf lottenneM, oeee cho]mog it down in the operation, *0 a* to be in a 
mining atate of fioeneu when put upon the land. It la neceaaary, however, that it abouM be in a moee 
rotten and reduced atate when atqilied in tbe apring, than wben the autumn i* cfaoaen for that puipeae. 
(Diotaon'a Praetical AgrictUtitre, voL u. p. 915.) 

57!^ Some fnleretttng etpertments kaef bent made teiiA diffbreet kiadt of manure, tor the purpoM M 
aacertaining their ef&cta, with regard to the quantity and quality of tbe produce on different kind* of land, 
fourteen' 1^^ ot b^f an acre each, were th ua manured, anif I he graas was made into hay, all at nearly alike 
a* poaalble. Tor greateat weight of nay waa taken from the Igt manmed with horae, cow, and alatt^terhou«e 
dung, all mixed together, of each about an equal quantity. It lay in that state about two months] and 
was then turned over, and allowed to he eight or ten daya morr, after which it waa put on the land befbra 
it had done fermenting, and apread immediately. To ascertain the quality of the produce of the diffbrent 
lots, a small bandfbl from each waa laid down on a dry clean place, where there waa little or no grass, and 
SIX horses were turned out to them one afhi'- anotherf In selecting the lots, there seems to have been lit^ 
difference of taste among the horses; and all of them agreed m rejecting two lots, one of which had been 
manureit with blubber mixed with soil, and the other with soot, in both instances laid on in the mtinth <of 
April preceding (Lancashtre Report, p ISO cf teq ) 

5785. Tbe proportton qf manure that is necessary must, in a great measure, depend upon the eireuns- 
stances of the land, and the facility of procuring it. In the district of London, where the manure is of a 
very good and ennching quality, from its being produced in stables and other places where animi^ arte 
highly fed, the quantity is usually from tour or five to six or seven loads on the acre, such as are drawn 
by three or four horses, in their return Arom taking up tbe hay to town. {Dicktoa't Pract Agr. vid. IL 
P. 91 & 

.5786. Manure is laid on at intervals of time more or less distant, according to the same Clrcumstaitees 
that determine the quantity of it Though theic are some inslances of hay grounds beanhg t^r cn^s 
every year during a length of years, without any manure or any advantage from pasturage, excc^ wbat 
the after-grass has afforded (ManbaJ’s Riview of HepotU to the Roaid of AgncuUure, p. 183. Western 
Repai tment), yet, m general, manuie must cither be allowed every third or fourth year, in the land 
depastured one year, and mown the other; “ or, wliat is better, deiiasture two years, and mow the 
tjiinl ” (Northumberland Report, pill) A sulccssioii oI hay crops without manure, or pasturage, on 
meadows not irrigated, is Justly condemned by all judicious farmers, as a sure meaus of imjioveritking 
the soil 


5787. Bo" meadows are the least valuable of any: they arc of two kinds; peat boga, 
and earthy bogs. • 

.5788 Ptat bogs are situated in hollows nr basins, which, fVom having no natural outlet for water, and 
not being so deep or so plentitully supplied with that element as to constitute lakes, becomes fliled up with 
aquatic plants and mosses By the dLL.ry of these alter a certain time, and the drainage and culture of 
art, a surface of mossy soil is formed on which some of the inferior grosses may be sown or will spring up 
naturally In warm moist climates, and where the mould of the bog is rich, florin or limothy gras* may 
be found to answer, but in general the w oolly soft grass and Loek’s-foot arc resorted to, unless indc^ lime 
be appiictl, or a coating of sand or earth, in which cases the clovers and IwUer grasses will sometimes 
answer Ihese hogs ai e in general too sott for pasturing any other animals than sheep 

6789. Farthy bos meadous arc situated either iii hollows or on slcqics. 'I hey arc fonned by an accumu. 
lalion of water in the subsoil, which not hncliiig a fVec passage in .iiiy onepuint, spreads under and filtrates 
upwards through a considerable extent ol surface Tlic grasses on such meadows before they arc drsdned 
are chiclly ot the sprot or Jdiicus kind, but by draining the quality of these is improved, and better kinds 
appear. Such meadows yield a Lunsideiablc produce ot coarse hay, they abound diiefly m cold hUly 
dlslricts devoted to breeding 

5740 The culture and management of bog meadows differ in nothing essentml feom those of the river 
kinds A lighter roller is iis^ in spring, tlie greatest care is hikcn in eating down the latter grass, 
whether w ith small cattle or sheip, and in some cases, m very dry weather 111 summer, the mam drain* 
are dammed up for a lew weeks in order to stagnate the water, md supply the soil with moisture. No 
manure is ever given unless in the case ol some cultivated peat bogs, which aie drcsscd.with earthy or 
adine mixtures * 


5791. As branches of culture common to evert/ description of hat/ lands may be men¬ 
tioned, the hay-making, the application of the after-grass, and pasturage. 

5792. The makini’ of natural or meadow hat/ Inis been carried to greater perfection in 
tlie neighbourhood of London than any wJiere else; aijd it may therefore, with great 
propriety, be recommended as an example to the rest of the kingdom. The following 
account of it is drawn from Middleton's AgncuUural Sunwy of Mtddlesev : 


5793. When the gross is neatly fit for mowing, the Middlesex farmer endeavours to select the bat 
mowers, in number proportioned to the quantity of his glass and the length of time it would be advisabfe 
to have it In hand , which having done, he lets it out, either as piccc-work, or to be mown by the acre. 
In the latter way, each man mows from one acre and a halt to an ac re and three quarters per day ; some 
there are who do two acres per day iliniiig the whole season About the same time he provides five hay¬ 
makers (men and women, including loaders, pitchers, slackers, and all others) to each mower Ihese 
last are paid by the day, the men attending from six till six, but the women only from eight till sig. 
For an extra hour or two m the evening, when the business requires despatch, they receive a proportioiuite 
alhiwance 

STW. The mowers usuaRy begin their worh at three, four, or five o'clock in the mamme, and continue to 
labmr till seven or eight at niglit; resting an hour or two in the middle of the day. £vcry bay-maker 
is expected to come provided with a tiirk and a rake of his own : nevertheless, when the grass is ready, 
and labourers scarce, the fermer is frequently obliged to provide both, but for the most part only thei4t(^ 
Every part of th? operation is carriccl on with forks, except clearing the ground, which is done wUh 
rakes; and loading tne carts, which is done by hand. 


5795 . rirj* Say. All the fpesB mown byfoK nine o'l iorli In 
file ihorntm b fwilsd, te wl^h «re»t »te is teem thorouahlj 
to teoMn eeny lump, imd to strew It evenly avsratl the around. 
By tWs reauler method of Icdding arou for hav, the hsy will 
he oTa more valuable quality, heet more equally In the itaik, 
ent wiu oonscquently not be so liable to dainaae or Hra i will 
be of greater quantity when cut into trusses, and will sell at a 
bettor -pltee 1 tor when the grass Is sutnired id lie s ilay or two 
btbm It Is tedded out of the swath, the upper surface Is diied 
by ite am and winds, and the interior port Is not dried, but 
Withered, so tlial the herbs lose much, boUi ee m dusllly and 
‘‘‘TOUty, ■which are very material circumstances. Soon afler 

___jrhalstlnlshad.mah*yltlumedwtththesamede|m 

pf ears ana mnntlon 1 end If, Crara tha number of hands, they 
Mte able to turn the whole again, they do te, or at a* 
MHtltfltes ther oa%IUI twelve or one 1/010011,01 which ttrpe 
InV dines The Sett thing to be dona after dinner It 10 rahe It 


Into vhftt are called iinitte^biid roiva} and tiie Ittt npcmtWft 
ot thi^ day i> to put it Intp enus^ocln. 

5706. Aeamd iMjf Tht Iniftinem of this dai cominenceil w^h 
iedilin^t All tlu; ((rass that wan iMwn the nr«t dav A^r time 
o'clock* And All that wait mown this day befhre niitk o^dMlte 
Next* toe wrass eoiks ore to be w^shakmtmt lslostAitdtilK(or 
•••parAte j^ois) or stjc yards' diameter. If the /arash 

should bo M) thin and light as to leave the ^ares btf wttn UMpNs 
Btaddles rather lorgeyiucli spaces must be immedutolty i^ed 
Uran* and the raklnf^ mUrd aitb die odHU* hAVyin twm to Its 
all drying of a ncif«»in colour. The next busmss Is to -tttiin 
Uie stadni^ and after thaty to turn tbe gifna that was taidkd 
in thU Ant part of the mornlnff. twice or twice, in tbk 
dcs^^ iW the first da/. This should ^ -• 

twclee or one o'tf oek, so chat tbe whole may He to __ 

the work-people era At djuaer. Afterdlniiari ttieftrst>lm«4li| 
be done is to rake the stadcUes into double wlAd>>««A| nsst| to 



904 


PRACTICE OF AGRICULTURE. 


Pi»T Hi 


nM «h» (pm loio wlnd-rmi then tbe doaUe irind. 
taut OR iwt Into boilud eorkt, wid ixilirt tho wind nw* m 
pnt Into grut eockt. Thu completes the work of the second 

87 »T Third dm. The gmsi mown and Mt i|iread an the 
second da;, and aho that mown hi the east; pen of this dap, ie 
drst to be tedded in the memliiB, and then the iprsaa o« ks are 
to lie spread nsto staddUa as betore, and tbe hstuud cocks Into 
ttaddles ot leu eatenti Tliese smaller staddlM, though last 
spread, an flnltnnud, than these sshleh snare In graas.cocks, 
and next the grass Is tutned once or twice belhra taretveur one 
o'clock, when the people go to dinner ns usuid. If the father 
has proved sunnr and nne, the her wldt h was last night in 
liastard.cocks will this afternoon be In a tiroper state to be car 
ried, but if the woalhcr sheMd, on the contrar;, have been 


coeIaoddaiidr,iiDpartef Itprdbabtjrrr&tluStlacan;. In 
that case, the flnt thing sat abont after dinner, le to rue diet 
which was in gnss-oomn last night into donUa rrind rows, 
then the grass wbieh was this mprolng spread from tiie iwatha 
Into single wind-rows After this, thena; which was last night 
In boKant-eocks, Is made up Into ftiU-sicad cocks, and care 
taken to take the ha; up clean, and alio to put tha nkinga 
uptai the top of each oock. Next, the double wind rows an 
]iat Into bastard cocks, and tlie single srind rows into grass 
cocks, as on the preceding dsjrs 
d 7<)8 finuth day On this da; the gnat rocks, hut men¬ 
tioned, are usiiall; carried before dinner The ouier or¬ 
ations ot the da; are such, and in the same order, as bemre 
described, and an continued ilell; until the he; horsest is 
completed 


'ilVi At general rates, tbe grass ahould, as much as possible, be protected both day and night, anlnst 
ram and dew, by cocking Care should also be taken to proportion the number of hay-makers to that ot 
tbe mowers, so that there may not be more grass in band at any one time than can be managed according 
to the foregoing process This pro|>ortion is about twenty hay makers (of which number twelve may be 
women) to four mowers, the Utter art sometimes taken lialf a day to assist the former But in hot, windy, 
or very drying weather, a grciter proportion ol hay makers will be required than when the weather is 
cloudy and cool it is pirticuUrly iiitcssary to guard against spreading more hay than the number of 
hands can get into rocks the same dav, or beture rain In showerv and untertain weather, the grass may 
sometimesbe sufthreil to lie three, four, or even fla c days iii swath Bu t liefore it has lam long enough for the 
under side of the swatli to become yi How (which, if suffered to He long, avoufd be the case), particular care 
should be taken to turn the swaths with the heads of the rakes In this state, it wiU cure so much in about 
two davs, as only to require bung tedded a few hours when the wcathir is tine, pioviously to its being 
put togctiicr and i nrried In this manner hay may be m uli and put into the stack at a small expense, 
and of a moderately good colour, but the tops and bottoms of the grass arc insutiiciently separated 
by It 

5800 The hav feilding mnehtae has been invented since Middleton described the hand process as above 
This marhiiie (ftg ) >s found to be a most important saving of manual libour It is computed that a 
boy and horse with themarhinc will tod as much in an hour as twelve or Hflecn women The hay rike, 
which may be addeil to the same axle when the tedder is removed, is also an equal saving, and a requisite 
acrom|«ainmcnt to it, as where few or no women arc kept tor tedding, there must necessarily be a defi¬ 
ciency of lakers ibese machines arc coming into general use near London, where the price of manual 
labour is high and hands sometimes scarce They arc also bndmg their way among the proprietors 
of extensive parks m all parts of the country, ‘As saving much labour in making hay from natural 
pasture 

580L Thtteaieno hay-slacks more neatly formed, nor better secured, than those made in Middlesex. 
At every vai int time, while the stark is carrying up, the men are employed in pulling it, with their bands, 
into a pro|)er shaiic, and, about a week after it u. hnishcd, the whole rool is properly thatched, and then 
secured from reccic ing any damage from the wind, by means ot a straw ro|ie, extended along the eaves, 
up the ends, and on each side of the ridge 1 he ends of the thatch arc afterwards cut evenly below tlic 
caves of the stack, just of suthi lent length for the r'ln w atcr to drip quite c tear of the hay When tbe 
stark happe ns to be placed in a situation u hii h may be suspected of lieing too damp in the winter, a trench, 
of •about SIX or eight inches deep, is dug round and ncarl} close to it, which serves to conve} all the water 
ftom the spot, and rendc rs it perfee tly dry and scx.ure 
580e Dating the hayharviit it is of great advantage to tbe farmer, to give constant personal attendance 
on every party, directing each operation as it goes on Ihc man who would cure Ins bay in the best 
manner, and at a moderate expense, must not only urge the per-ons who make the bav, the men who 
load tbe waggons, and those who make the stick, but he should be on the alert, to contrive and point out 
the manner in which every person may do his labour to the most advantage Unless he does this, one 
moiety of the jicojilc in Ins hiy-field will be of no matcriil use totiim, and if he should be absent for an 
hour or more, during that time little or nothing will be done The fanners of Middlesex engage many 
hay-mak"rs some of them have been known to employ two or three hundred , such men hnd it neces- 
saiy tobe on horsebick, and the work jieople find them suihcient employment A man of energy will 
make the inogl of every hour, and secure nis hay while the sun shines, one of an opposite description 
lounges his time away, and suffers his hiy to be caught in the ram, by wnii h it is frequently half spoiled. 
Or it the latter should have the good fortune of a conlinuince of dry weather, his hay will bea week longer 
in the field than his neighbour's, and the sap of it dried up by the sun. 

5803. The watu tjf grats, on bung ditcd into hay, is supposed to be three parts in four by the time it is 
laid on the stack, it is then further reduced, by he.xt and evaporation, in about a month, pcihaiis one 
twentieth more, orOOOlb of grass are reduced to 05 lb of hay, and between that and 'X) It continues 
through the winter From the imdtle of March till September, the ojicrations of trussing and marketing 
expose It so much to the sun and wind, as to render it < onsiderably lighter, probably 80, that is, hay which 
would weigh 90 the instant it is separated from the stack, would waste to ^ (in trussing, exposure on the 
road, and at market for about 34 hours), by the time it is usually delivered to a purchaser. During the 
fbllowiiig winter, the waste will be little or nothing It is nearly obvious, that the same hay will weigh 
on delivery 80 in summer, and 90 in winter From this < ircumstanco, and others which relate to price, a 
farmer may deteniune what season of the year is the most advisable for him to sell his hay 
5804 In tnak mp the hay yf bog meadotes, c onsiderable care is requisite both ff-om the infenority of the 
climates where such bogs abound, and from the nature of the grasses they produce In some rases, the 
grass IS of so soft a quality, that it is difflcult to convert it into bay To prevent its being consolidatM in 
the cocks, it must be frequently opened up, and when the weather permits, completely exposed to the sun 
and wind, this sort of grass being only capable of sustaining a very moderate degree of fermentatioa 
.5805 When the natural herbage m qfo coarter des.,eiptton, it may lie put into small a. ’,ks, in rather a 
green or damp stale, soas to go tiirough the progress of *' a sweating,” or slight fermenfation The woody 
fibres in coarse hay are thus rendered more palatable and nutritious, while its londitlon for becoming 
f^er Is considerably improved but when any warmth becomes perceptible. If the weather will permit, 
jhotfu hay should be spread out, and put Into large cocks, the moment it is in a dried state 

.560& In themolsler pastoral dtstiicls, in the north-west parts of Scotland, hay-boms, it is thought by 
s<nhe, would be advantageous, the construction should be os open as possible, for thepurpose of drying, 
rirWNW as of preserving tne hay (n some of those districts, a curious device has bem nllen upon, of 

e tbe dried hay into ropes of two fathoms in length, and then twisted twofold- Being thus com. 
less room IS required in the barn, and In this uiape it u carried, with greater facility, to lUitant 
ir the use of cattle during stormy weather 

MXTj In mating fiarm hay (if hay it mav be called, which is never dried) it is mcrelv cut and put Into 
finsdl cocks, ftrom which it is commonly taken os wanted. When It is to be put into larger cocks, it must 
be pri^xMtlonally better dried. 1 he stoloncs of this grate being remarkably vivacious, cannot easily bo sU 
dried as to admit of stacking in large bodies. 

5808 sattmg of hay, at tbe time of stacking, has beeh practised in Derbyshire and to iMid 
Rtdbig of Yorkshire. 'I'bc salt, particularly when apjilicd to the crimof rquen, or when the first crop nai 
much raiu, cheeks the fermentation, and prevents moulding. If straw W mixed with the hay, 
tbe heating of the i^ck u still Airtber prevented, by the straw imbibing the molstuM, Cattle will eat, 
not only suili salted hay but even the straw mixed with it, more eagerly than better l^ay |[|M ^tted, ami 
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wUI bIm thrive aa well upon It The quantity recommended la, a peek of aa|t to a twi ofbay. By tUo 
applicatmn. hay that had been flooded waa prefcnrod by oattle to the beat hay that had not been aalteiL 

SStS Tt mafte han tea Boil at the rate Of a handful of hay to ttiree Kalloiilg of water, or, if the water 
be iioured boiling hot on the hay, it will answer nearly aa Give itto the cattle and horsea to urink 
when cold, or it the cattle and horaea areanyarJaeitl, and under cover, give it to them blopcUwarm. This 
drink la ao extremely nutritive, that It nourjihea the cattle astoi}lBhii^y, replentih^ the uddera of the 
cow with a prodigious oiiantity of milk, makes the horse stale |)^itnulu, anil ke^l him neaUhy and 
strong, and bv this method one truss or hundred of hay will go at mr as mkmt or ten would ethm-wise do 
The cattle and horses do not seem to like it at hrst, but if sffe hqit tui i ery thirsty, thi^ will drink 
freely ot It ever afterwards Ihe hay, after being used as beftiw Mentioned and driM, may be used as 
litter for horsea and cattle, it will make very goal manure, and save straw, which Is a considerable 
advantage, especially where there is a scarcity oi that article (JDam s Rep of Witte) , 

5810. The ajler-giass on all nteadoiis is goncially fed off, on firm lands, and in the 
diy season, by either sheep or heavy cattle, but in Uie winter only by sheep, unless the 
soil IS so dry as not to be injured by the feet of cows or horses The feet of the latter 
are much less injurious than those ot tlic former, but their bite being closer is more apt 
to tear up the plants, dim the bite oi the horned tube. 

5811 Cattle are generally remot id from meadow lands in Middlesex in Not ember, horses in the month 
following, and sheep allowed to remain tilt 1 ebruary In I incolnshire, lancestershire, and on many 
river meadows, every description of stoi k is allowed to remain till April, and sheen till May In some 
districts, the whole of the liter growth is preserved from every specRs of stock till the following May, 
when it IS fed oil with shec]> but tins sresllv retards the hay crop for that year It is evident that a gooa 
deal must depend on the tarmcr $ other resources lor keep tor his stock 

Wlit rite aftit gra\i, fikete mamtti ts tnyalmndint, is sometimes mown and made intohiy orrouen, 
a soft iiul not very iiutritii e luod, giv en to cows or sheep, but this is reckoned a bad practice, g\ cn in the 
nei^hliouriiood of I ondon, where ra'iiiure miy be haci in almndance It is also the usage of some to 
leave the after grass on thi ground without being eaten till spring, when it is stid to be preferable, tor 
< wes and lambs, to turnips, ( ibbages, or iiiy other spines wh itever of what is termed spring feed Ihis 
mode of manogemi nt, which is strongly r eonimonded hy Iioung, and in some casts b) Marshal also, la 
unknown in the north, where, though it is, in many nistaneis, lound bcnclieial, with a view to an e trly 
spring growth, not to eat the pasture too close beiorc winter, it would be attendeil with a much greater 
loss ot herbage, than any advantage in spring could compqpsatc, to leave the after growth of mown grounds 
untouched till that season 

5818 ji system of alternate momni’ and feeding is practised on some hay lands, partly 
to iiave labour and manure, and pirtly to subdue mosses and coaisc grasses. On some 
eoiU even nth grass lands, when anniiilly mown, become subject to weeds, for it tends 
to encourage moss, and gives advantage to the stionger-rooted grisses, wliicli gradually 
change, and deteriorate the nature and quality of the herbage J he bottom becomes 
tliin, the white clover disappears, and coarser plants occupy the ground 'When this takes 
place, the pasture should be fed, instead oi being mown, for the space oi two or three 
years, until Uie weeds have been subdued, and the hner grasses re-apinar. 

W14 By adopting the plan qf mou tng and ft t dtng allet nah ly, a farmer, it u said, may go on hMimr 
wiihoiit the application ot manure, but Ins htids, in the end, wilt be ruined by it It is (oiitendcd, that 
to maintain a prujier ijiiantity ul stock, the I end must he accustomed to keep it, part eularly in the caac of 
sheep that where land has been used to the sycthc, il niaiiuie-d for ) asttirts, it will often produce more 
grau, but that grass will not (rut tis panhuf) siiiport so much steak, norfiiten them nearly so well 
anel that old p isteire will not produce so much hav is land th it Ii is been coiislaiilly mowed, tor eat b will 
grow best as It has been leiiistonied to glow, and will not iiadily altci its former habits f)n the other 
hand, it is asserted, that many LX]icritnccd farmers prelti the svstein of litdingai d mowing alternately, 
as the y hnci th it, uiieier th et svstem, the ejualily incf qu iiitity ot the hay have been improved , and Uta 
pasturage, in the allcrnite year, has been cqu diy sweet and pioductive 


Sect II. Permanent Pastuns. 

5815. PcfOTaTicwf jxw/wres may be tlivided into two kinds iich or feeding lands; and 
hilly or rearing pastures Under the former, we nmy tomprehend all old rich pastures 
capable of fattening cattle, and under the seeeind, such as are only adapted to rearing 
them, or are more advantageously depastured with sheep 

SoBsrci 1. Pich orficding Pastuics. 

5816. Fteding pastvres may intlude such as are equally fit for hay-lands, or for being 
converted to arable husbandry , then charaetenstie being, that they arc used for feeding 
stock, and keeping w orking aniinals and mileli cow s in good conditiou. W e mentioned 
in a former chapter, that pasturage for one year, or lor two, or more, is frequently in¬ 
terposed in the course of cropping arable land, to prevent tliat exhaustion of llio soil which 
is commonly the consequence of inctssant tillage crops Ihc same culture and nianag^ 
ment recommended here fornih grass lands are equally applicable to them, there being 
no difference, except that the Matter are generally consideicd less suitable than iieh (dd 
turf for fktting heavy stock, such as large oxen. 

5817 . TAe culture and managoment of feeding oatittres, whetlier of a few years, or or 
perpetual duration, may be considered in regard to those necessary operations aheady 
noticed under the former section such as the extirpation of weeds and noxious shrubs, 
clearing away ant and moIe-hills, tlie application of manure, the time of stocking, the 
number of die animals ami whether all should be of one or of different species, Ac., the 
extent of die enclosures, and the propriety of eaUng the herbage close or leaving it alM^aya 
in a radier abundant state; all these are questions which it is scarcely possible to decide 
in a sadsfhc'toiy manner, by the application of general rules. Tliey can only be solved^ 
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witli aiif pretentions to utility, by a reSnrenee to the particular circumstatices ot etleb 
case; for the pr-icuce of one ^strict, in regard to these and other points, will be found 
quite inapplicable to others where the soil and climate, and the purposes to which the 
pastures ore applied, are materially different 

5818 . The vKedmg of pastures should be regunirly attended to. Weeds in pastures 
injure the farmer by the ground they occupy, the seeds they disperse, and sometimes, by 
influencing the qu^ity ot milk, or thC health of the cattle. 

5819 On the laige scale a farm Bmall creeping weeds cannot be removed but large perennul plants, 
lucb as the dock, fern, nettle, and biennials, suih as the thistle, and ragweed, together with rushea and 
coarse tufts or tussocks of tall oat-grass, should never be permitted to shoot up into flower The dock 
ought to be taken out by the root with the dock i^eeder, and the others cut over with Spadlets or spuds 
Nettles may be mown over, as may some other weeds, and some descriptions of rushes, ftsm is most 
eflcctually kilted by bruising or twisting asunder the stem, when the ftond or herb is nearly (blly ex¬ 
panded. braaller weeds may be mown, and this operation should never be deferred later than the ap. 
pearanre of the flowers Where the sloe thorn forms pirt of the enclosure hedges, or the English elm, 
floaty poplar, and some other trees, grow in or around the field, they are apt to send up suckers, these 
should be pulled up, otherwise they will soon lieeome a serious mi snnee In some parts of England, 
espciially in the ciiitral districts, the hedge wastes, from the spread of the sloe thorn and creeping rose 
(A sa arvhnsis), are sometimes six or ten vards in width 

58^ fbpretent tht gtouth qf mostes is one of the greatest difflculties in 'he management of old 
pasture Itnd, hy these the hiier species ot grisses are apt to be overwhelmed, and the coarse sorts only 
rmain Drainage and the usi of ruh composts, ire in this case necessary Harrowing and iross harrowing 
with a common harrow, or with what are called grass harrows {Jig 795 ), which go from one to two inches 



deep, with a sprinkling of grass seeds afterwards, and some lime nr well prepared compost, are the most 
likely means of destroying the moss, and improving the pasture Feeding sheep with oil cake, and allowing 
them to pasture on the land has ils > lieeii found efleetiial for the destruction of moss and bringing up 
abundance of ^rass Dut the ridital remedy is to plough up suib grass lands upon the first apiiearanceof 
moss, or iietoie it has made iiiy ronsider ible progress, and sow them with < om 

5821 The rt mnoal of ant and molt htUs should hu attended to during the whole summer. 
The mannpr of destroying ants has already been described , mole-lulls spread on grass 
lands may be eonsidered as of service rather than otiierw ise 1 hese operations, together 
with weeding, and spreading the manure dropped by the larger stock, should go on 
together at intervals during the whole summer 

5822. The appbi alton of manures to graring lands, whieli not being used as hay grounds 
afford no means of supply, may certainly he considered a preposterous practice, and one 
that must lie ruinous to the other parts of a f irm. 

5827. In the Code of Agrtcnlttire it is ncvcrthcleas stated, that *' to keep grass in good conditionu a 
dressing of fWna thirty to forty cubic yards or cart-loads of rompost is required every four years The 
application of uinmxed putrescent manure will thus be rendtreil uiinecessiry which ought at least to be 
avoided, in meadows appropriated for tlic feeding ofdairy cows from its aflbcting thequauty ofthe milk ” 
(p 476.) Grass lands kept at an expense of this kind will seldom it is liclieved, be found to remunerate 
a farmer sufhi icntly 1 he same thing is recommended (pnVbably from inadvertence or mere following the 
track ofpreeed mg writers) in Dicl’tim s i’i(icftc 0 /.4^1 irui/urc, vol ii p 957 But, except the dung dropped 
bytnepastunng animals, which should alwaya be regularly spread from time to tune. It may be laid down 
Bsa rule of pretty extensive appIleaUon, that if gi ss lands do not preserve their fertility under pasturage, 
it would be much better to bring them under tillage for a time, than to enrich them at the expense of land 
carry mg crops of Corn [Sup art A r) 

5824 Teathing or stacking on the field, or carrying to be consumed there during winter, the provender 
^at ought to have flimishcd disposable manure for the use of the farm at large, is another practice not less 
Wjectionalile It is to no purpose that such a wasteful practice is defended on dry light soils, which are 
alleged to be rbus benefited by the treading of the cattle [Mat shot t Aural Economy of Yorkshire, vot M 
p 131) During the frequent and heavy falls of ram and snow In winter, there Is scarcely any land so 
dry os not to be in}urcd ty the treading of heavy cattle, and were tMtrc any thing gained in this respect by 
this management, it would be much mote than counterbalanced by the loss of a great part of the nunurg, 
from the same cause The able writer to whom we liave just now referred very pro^rly disapproves of 
carting on manure m winter j and for the same reason, namely, the loss of it, which must necessarily be 
the consequence, he ought to have objected to foddering on the land, or toathmg at that season ^e 
urgettee, however. Is but too common in those districts, both in South and North Britain, where tlie 
fcnhwfedge of correct husbandry has made but little progress. It is equidly i^ijectionatile, whether the 
fodder is consumed on meadows where it grew, or on other grass lands The fodder should, in sdmost 
every instance, be eaten in houses or fold yards instead of (he dung being dropped irregularly over the 
surface, or, as must be generally the case, accumulated in some spots sheltered by trees and hedjges, to 
which the animals necessarily resort during the storms of winter 

5825. fhe time of stocking pastures in spring must avidently be earlier or later, atv 
eording to the climate, and m the same dm ate according to the season; and the state of 
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^wth, which it }• dcsir^e tluit the grass should attain before being stocked^ must 
in some degree be determined by the condition and descriiiUon of the animids to be 
employed in consunung it; whether they are only in a growing state or approaching to 
fatness; whether milch cows or sheep, or a mixture of animals of diflerent species. Jt 
conveys np very precise idea respecting these points though the remark itself is just, to 
say tliat tlic herb^C should not be allowed to rise so high as to permit the coarser plants to 
run to seed ; and that it is bad management to sufiia store stock to be turned upon a fpll 
bite. {MarshaTs Yorkshire, vol. ii. p. 129.) 

£826. nr great elects to be aimed at arc, that the stock, of whatever snimsla it nlay consist, should be 
carried (toward (aster or slower, according to the purt>o^ of their owner, and that no part ot the herbage 
should be allowed to run to waste, cr be unpr. htably consumed But nothing but careflil inspection of 
the laud and of the stock, from time to time, ran enable any grazier to )udge with certidnty what aie the 
boat measures for attaining these objects “ Fatting rattle,” says Marshal, “ which are forward in flesh, 
and are intended to be finished with grass, may require a full bite at lirst turning out, but for cows, 
working oxen, and rearing cattle, and lean rattle intended to be flitted on grass, a full bite at the first 
turning out is not requisite Old Lady-day to the middle of April, arcording to the progress of spring, ap>. 
Mars to me, at present, as the best time lor shutting up mowing grounds and oiicmng pasturea” (Maiiiat's 
lotkihire, vol ii pp IdK, 15S) 

5827 Jn regard to the itaU qf the growth qf pmturet when Jh si stoeked, some distinction should be made 
between new leys and old close swards lo prevent the destruction ol the young plants, whether of 
(lover or other herbage, on the loimer description of pasture, whu h would be the consequence of stnekmg 
them too early, espet lally with sheep, they should be allowed to rise higher than would be necessary in the 
rase of old Uirr-; and to seeure their mots from the further injury ol a hot summer, it is advisable not to 
feed tlieni close in the early part of the season, and probably not at any time throughout the whole of 
the first or sciond season, i( the land is to be continued in pasture I he roots of old and firm sward, on the 
other hand, are not in so mueh danger, either flrom elosc fecsling or irom the heats oi sununcr, and they 
arc in rnuen less danger from the trosts and thaws ol winter 

5828. lYUli regaid to the stuck which should be employed, all soila rather moist and of 
such a quality, as is the case with rich clays, as to produce herbage suited to the fat¬ 
tening of cattle, will, in general, be more advaiUagcously stocked with them than with 
slieep but there can be no other rule for the total exclusion of sheep, than the danger 
of the rot, nor any other general lulc for prefernng one kind of stock to another, than 
llicir comparative profits, {bup. art. Jgi.') 

5829. Whether the dock should be all of one or of different kinds is another question to 
be discussed. 

58S0 With itgaidfo a mised stork, (he sentiments and practice of the best grariers seem to be in its 
fivoiir “ It IS gtntrrlly uiuUrstood that horses and tattle inttrmixcd will tat grass cltaner than any 
species will Slone, not so muih flora the ir stpantely affecting ditlin iil grasses, as troni thi circumstanic 
ot both species disliking to (ced near their own dung ” {Maishal t loikshtre, vol ii p 154) “ boniefcw 
graziers follow the old custom ot keeping only one kind ol stock upon the same ground, whdst others, we 
think, with more propriety, intcimix with oxen and cows a few sheep, and two or three colts in each 
pasture, which both turn to good account, and do little injury to the grazing cattle In some cases sheep 
are a real benefit, by eating down and destroying the ragwort (Smicio Jacobx'iO, which disgraces some of 
the best pastures ot the louiity, where oxen only aic grazed ” liimlhunibiiUind Repotl, p. ]2(i) In Lin¬ 
colnshire, where grazing is followed to a gnat extent, and with iimonimon success, as well as in most 
other districts, the practice stems to be .-diiiost invariably, to keep t mixed stock ol sheep and cattle cm 
the same pasture (Lincolnskiic Ripoit, p 174), in proportion varying with the nature of the soil and the 
quality of the herbage q 

5831. To estimate the number of animah tliat may be depastured on any given extent 
of ground is obviously impossible, without reference to the particular spot in question; 
and the same chfUrencc exists witli regard to the propriety of feeding close, or leaving 
the pastures rough, that prevails in most other parts of tins subject. 1 hough tbe^re is 
loss in stocking too sparingly, the more common and dangerous error is in overstocking, 
by which the summer’s grass is not iinfrcquently entiicly lost. On rich pasture lands in 
the neighbourhood of Banbury, in Oxfordshire, one ox and two slieep are calculated as 
stock sufficient for one acre. 

5832. With respect to the size of enclosures, small fields aie much lo be preferred to 
large ones, for heavy stock. 

S8J3. Besides the advantages o/ shrltet, both to the animals and the herbage, small fields enable the 
grazier either to separate his stock into small parrcN, by whirli means they feed more at their ease, or to 
give the best pastures to that portion of them which he wishes to tome earliest to market Ino ad¬ 
vantages of modcratc-sizcHl enclosures are well known in the best grazing counties, but the subdivisicms 
are in some instances much more minute than is consistent with the value of the ground occupied with 
(bnees, or necessary to the improvement of the stock In ail cases, says Marshal, where flitting eatUe or 
dairy cows make a part of the stock, and where situation, soil, and water will permit, every suit cbf, 
grazing grounds ought, in my idea, to consist of three compartments one for head stock, as cows ol^ 
ratting cattle, one (or (oilowcrs, as rearing and other lean stock; and the third to be shut up to (yesheh 
for the (adding stock {MaishoTs Yotkshire, vol il p (58) 

5834, Large enclosures are in gcncrM best adapted for sheep These animals are not only impatient of 
beat and liwle to be much injured ny fi'cs, in small pastures often surrounded by trees and high hedges, 
but (hey are naturally, with the exccptio.i perhaps of the Leicester variety, much more restless and easily 
disturbed than the otner species of Iivr stock ** Sheep,” says Lord Kairaes, " love a wider range, and 
ought to have it, because they delight In short grass ■ give them eighty or ninety acres, and any fenM will 
keep them In , confine them to a field of seven or eight acres, and it must be a very strong fence that keeps 
them In ” (Oentleman Varmti , p 003) Though fields so large as eighty or ninety acres can be advisable 
qnly in hilly districts, yet the general rule is nevertheless consistent with experience, in regard to all ouy 
least domesticated varieties. s 

5835. With respect to the propriety «/ ealmg the herbage close, or leaving it rather in an 
abundant state, an eminent agnculturist observes, that there seems to be a season, some 
time during the year, when gross lands, particularly old turf, should be eaten very ddaey 

f 
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not merely for theaeke of preventing waate, but also for the purpose Of keeping 4^^ the 
coarser kinds of plants, and giving to the pastures as equal and fine a sward as possible. 

68 j8 The mo»t proper period must partly depend upon the convenience of the graiier) but it Csn 
hardly be either Immediately before the drought of summer or the host of winter. Some time in autumn, 
when the ardent heat of the season is over, and when therb u still time tor a new growth belbre winter, 
may bo most suitable for the land itself, and generally also tor the graaier, bla fat stock being then mostly 
disposed of,t)r carried to the after-grass of mown grounds. The sweeping of pastures with the scythe 
may be employed as a substitute for this clese feeding, the waste and labour of which, however, though 
but tnfliim, it does not seem necessary to incur on rich gracing lands, under correct management. 
{Sup E lira art, Agr ) 

fiSi?. Eiggmg pofture lands is a practice which is sometimes adopted in districts where there It a 
scarcity of winter fond Under that system, ilel^ in pasture arc shut up early in May, and continued in 
that state till November or December, when the Tanner’s stock is turned in, and continue to posture till 

the May succeeding Such management, however, can 
only be advisable on a soil nf the driest nature, which wUI 
not be injured by poaching In the wettest seasons. It it 
praitistd III a few places in Cardiganshire; but Is consi¬ 
dered by the late ITios Johnes, I sq, of Halod, as the result 
ot iieiessity, the fnimcrs not being able to bring sufficient 
stock to c.'it it down in season, when its nutritive powers 
ate m their best state. 

58'}8. IFattr sliould be provided for etery 
field under pasture; and also shelter and shade, 
either by a few trees, or by a portable shed, 
wliich may be moved with the stotk from one 
enclosure to another. Where there are no trees, 
rubbing posts are also found a desirable addition. In Germany they have portable sheds 
which arc employed both in summer and winter, and generally with a piece of rock-salt 
fixed to a post for tlie cattle to suck at. {Jig. 706.) 

Subsect. 2. Hilly and Mountainous Pastures, 

5889. Hilly pastures include such low lulls as produce fine short herliage, and are 
with much advantage kept constantly in pastuie, though they are not altogether inacces¬ 
sible to the plough i as wlU as such tracts as, from tlieir acclivity and elevation, must 
necessarily be exclusively appropiiatcd to live stock. Tlie former descrijition of grass 
lands, though diflercnt from the feeding pastures, of which w’c have just treated, in 
respect to their being less convenient for tillage management, .ore nevertheless in oUier 
circumstances so nearly similar, as not to require any separate discussion. These low 
hills are for tlie most part occupies] with sheep, a very few cattle being sometimes 
pastured towards their bases ; and they frequently comprise herbage sufficiently rich for 
fattening sheep, together with coarser pastures for breeding and rearing them. 

5840. Jn regard to the management of upland pastures, of the rules which judicious 
farmers practise, the following deserve to be selected. — 

5841 To enclose those pastures, as the same extent of laud, when sheltered, and properly treated, will 
feed a greater quantity of sto k, and to better purpose, than when in an oiicn and exposed state Not to 
overstock upland pastures, fur when this is done, the cattle arc not onl) starved, and the quantity of 
herbage diminished, but the soil is iiopovcrisJusI VVlien tlit [mature ground is enclosed and subdivided, 
so as to admit of it, the stock ouglit to be shifted from one enclosure to another, at proper Intervals; giving 
the first of the grass to the fattening, in preference to the rearing, stock 'ibis practice tends to increase 
the quantity ot grass, which has thus tune to get m>, and the ground being fresh and untainted, when 
the stock returns to it, more es|>ccially if rain has fallen, they will feed with greater appetite and relish. 
The dung dropiicd by the stock, while feeding, should be spread about, instead of being suffered to 
remain where it was deposited, in a solid body Where the larger and the smaller kinds or stork are to 
be fed on the same pastures, the larger species should have the first bite; and it is not thought by some 
advisable to depasture land with a mixed collci tion of different species ot live stock, unless the field Is ex. 
tensive, car unless the herbage vanes in difierent parts of the field It is generally found, that the gross 
product by the dung ot cattle or liorses Is iiquiious to sheep, producing grass of too rich a quality for 
that species of stock There is no mode by which such pastures are moie eficctually improved, than 
the application of lime, either spread U[)Oii the surtace or mixed with the soil In the latter case, It is 
assentUl that the lime should be mixed with the surface soil only, as lime is apt to sink, if covered 
deeply by the plough. The coarse grosses would, in that cose, regain possession of the soiL and the dung 
aflawsrds deposited by Uio cattle will not enrich the land in the same manner as if the lime had been 
incoiporated with the surface only. (Corfc) 

5842. Afountcunous pastures, from which the plough is. altogether excluded, have been 
commonly clashed among waate lands; even such of them as bear herbage by no means 
j,4 M>f inconsiderable value ; as well as heaths aud moors with patches of which the green 
pastures are often chequered. The general term wastes is therefore a very indefinite ex¬ 
pression ; Mid, indeed, is not unfrequently made to comigrehend all that extensive division 
of our territory that npitber protluces com nor rich herbage. Yet it is on such tracts 
that by far tlie greater part of our butcher’s meat and wool is grown, and nitf a little of 
the former fully prepa^ for tbe market. Foreigners and superficial readeys at borne 
must accorffingly be greatly mistaken, if tliey imagine that what are called vmtes by Uie 
Bourd of Agriculture, and otlier writers on rural economy, ore really ^togedier un¬ 
productive ; and it would be a still grosser errof to believe that al) those wastes owe 
their continuance to neglect or mismanagement; and that any exertion* of human 
industry can ever render the greater part of tliem, including all the ntountoinotis tract 
of Great Britain, more valuable than they are at present, without a uUeh gteebar 
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Mipenditure of o^tal thoof under almost anjr drcumstances, th^ could postibly Ktum^ 
(Sup, axU jigr,) 

tnn 

after tbe aubootl bad been stirred by ploughiffg and harrowing, and a little lime, ashes, or other manare 
added. A field so treated was found, in four years, to keep fifteen head of rattle fully better than it did 
ten in Its former state. The improvement is considered to give of annual profit one thud of the prune 
cost, so that in little more than tour years it will clear itself 4,Oard Mot voL vi.) 

6844 Immvittg pasture mthout taJrmg a trvp qf com 1 he same gentleman having had a considerable 
extent of the poorest moorland In Scotland in his estate of Closelmrn, Dumfttesshire, entertained tbe 
opinion that it might pay for improving the pasture without taking a trop of corn ftrom this poor soil, which 
in general was a peat earth upon a gravel or sand or r^ fteestone, and which be considered too poor to 

B roduce a remunerating crop of com He acci rdingl/stt to work to imiirovt about a thousand acres of 

Ms poor soil ftom four hundred to eight hundred fott above the sea, and sometimes pared and burned 
nearly two hundred acres in one summer, which he ploughed in the autumn and allowed to lie in that 
state till the next spring, when he laid on obout one hundred and seventy bushels of quicklime, or lime 
shells, ss they arc there called from their shelling or filling to pieces when watered, per Fngiish 
acre, and in the month of July harrowed in between five and six bushels of Hultus lanktus grass se^ 
ihe greatest part of this land has now been improved about twenty years, and is continuing to yield 
abundance of grass, and is worth trom 12s to 14i per acre, while in its intural state it was scarcely worth 
Ss , and Mr M is convinced It would pay amply for another dressing of lime, which a Scotch former, he 
says, would not think of, as the plough is upon all occasions the implement m most active operation wiUi 
him In the improvement ot moor ground, Mr M thinks it highly important to state that the fery worst 
olfectt result ftom pulverising or bringing the peaty or vegetable soil to a romplcte state ot putrefaction 
or pulverisation, before being laid down to pasture and that this must certainly take place when two or 
three corn rro{>8 are taken before sowing diit Moory peaty soil after this treatment is liable to be 
poached in wot weather, and in dry weither is almost equally incoherent, and is difficult to be again 
restored without dung or great quantities ot eaith (6 O Stuart Menhath, March 18%, in Gard 
Mat vol vi) 

5845 The chttf improvements qf tohteh mountainous paslui es at e susceptible are, draining and sheltering 
by plantations home parts might probably be enclosed by strips of plantation between stone widls, or by 
stone walls alone, but as the stock on me unt iiii p istiircs in geiierdlly under the e ire of a herdsman, the 
advantages of change of |iasture and altcriidtc eating down and saving or sparing the grass, by keeping 
out the cattle, are obtainable without the use ot fields • 

Sect. III. Improvement of Grais Lan^ei hp a temimary Conversion to Tillage. 

5846. The practice of breaking up grass lands, either with a view to their being soon 
after restored, or to their permanent retention in aiation, has oeeasioncd much discus¬ 
sion, and even attracted tlie attention of the Legislature, and the Hoard of Agriculture. 

In ike Code (f JgncuUure it is stated, that a “ much larger propoitiun of the umted 
kingdom, than is at present so cultivated, might be subjected to the alternate system of 
husbandry, or transferred from grass to tillage, and then restored to grass ’ Much of 
the middling sorts of grass lands, from 200 to 400 feet above the level of the sea, is ot 
this desenption, and many Imsbandmen, and most indiscriminate friends of the corn laws 
and the landed monopoly, regret tliat such lands ore left in a state of unproductive pastur¬ 
age, and excluded from tillage. Were the trade in com tree, the idea of tilling such 
lands would he at least problematical. 

6847 A s cry extensive entity was mode, in consequence of a requisition from the House of ^rds to the 
Board of Aniiulture, in Dtcember 1800, “ into the best means of coiiveiting certain portiAis of grass 
lands Into tillage, without exhausting the soil, and of returning the same to grass after a certain period, 
in an Improveirstate, or at least without injury, and the Information eolleeted by tlie Board, upon that 
subject, Is In the highest degree satisfactory and important 
6848 On ihu suhfect the opmion oj one qf our first uiitcisis, “ that though it is impossible to deny that 
much grass land in I ngl tnd would be more productive, both to the proprietor and oceupicr, under a good 
course ot cropping, than under pasture, yet it is no less certain, that there arc large trat ts ol neb grazing 
land, which, in the present state ot the demand for the produce ot grass lands, and oi the law of liaigland, 
with regard to tithes, cannot be emplujed more profitably lor the parties concerned, than lU pasture. Ihe 
interest which the Board of AgrieuUurc has taken in this question, witli a view to on abundant supply of 
corn for the wants ol a rapidly inereaaing population, seems, therefore, not to have been well directed 
Instrad of devoting a large imrtion of their volumes to the instruction of farmers, regarding the best 
method of bringing gross lands into tillage, and restoring them again to meadow or ^sture, without 
deterioration, the mt thing required was, to attempt removing the almost insuperable obstruction of 
tithes, by proving to the legislature an equitable plan of commutation It some beneficial arrangement 
were adopted on thia head, there is no reason to doubt, that individual interest would soon opefate the 
wishcd-for change, and that all grass lands capable of yielding more rent and profit under tillage than 
under pasture woiud be subjei ted to tlie plough, as fiist as the demands of the population might lequum 
[Sup £ B utt Agr ) 

5849. In gmng the essence if the information collet ted bp the Board, we shall first state 
the opimons as to such grass lands as should not be broken up, and next tbe directions 
(ot brejdung up and laying down the others. ^ v 

SuBsxcT 1. Grass Lat^ that ought not to be broken up by the Plough. 

5850. There are various sorts of grass lands that ought not to be broken up, as water 
ibeadows; salt marshes; lands apt to be overflowed; lands near large populous towns, 
where the produce of grass land is always in demand, and consequently dear, and low- 
lying tracts, in tiie valleys of mountainous countries, particularly in chalky distnets, 
where old meadow land is scarce, and where a portion of it, to raise early and late food 
for stock, gives a great additional vafue to the adjoining upland. But whether ndi 
lands, which have long remained in grass, and continue productive, should ever be 
converted into tillage, » a question respecting which a great diversity of opinion has 
been entenahfod. 
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5851. The tand$ eon^dired a$ best ada^ited for perm^netd pasture htts at tihree Idnds; 
strong tenacious clays, unfit for turnips or barley, which are said to improve the more 
the longer they are kept under a judicious system in grass; soft clayey loams, with a 
clayey or marly bottoth or substratum; and rich, jsound, deep-soiled land, or vale land, 
enriched by nature at the expense of the higher grounds, generally lying in a situation 
favourable with respect to climate. ^ 

SS'iS Tie advantages 0 / such pastures are represented m the strongest light It is affirmed, that they 
feed cattle to a greater weight, that they are not so easily scorched by the summer’s drought: that the 
grasses are more nutritive, both for sheep and cattle, that milch cows ted upon them give richer milk, 
and more butter and cheese; that the hoofs of all .inimals pastured on them are much better preserved ; 
that they produce a greater variety of grasses, that, when properly laid down, they yield a succession of 
pasture throughout the whide season, that the herbage M sweeter, and more easily digested; and that 
they return an immense produce at a trifling expense. 

SSjS. To break up uinds possessing these advantages, it is said, can only he justifled by the most urgent 
public necessity, and to prevent the horrors ot famine The real value of such lands will ap^^r by con. 
sidei ing their rent and produce 1 he grass lands in Lincolnshire are acc ounted the richest m the kingdom. 
The rents arc various, from It lOs to 3/ [icr acre, and the value oi the produce IVom Ji per at re to 10/. 
This produce arises from beef, mutton, and wool, and is obtained subject to little vaiiation iVom the 
nature of the seasons, and at a trifling expense 'i he stuck maintained per aere on the best gracing lands 
surpasses what could be fed by any arable pnalucc It is not at all uniomnu n to leed at the rate ot from 
BIX tu seven sheep in summer, and about two sheep 111 winter Uhe shccji, wbci. put on the graSs, may 
weigh (tom 18 lbs to SO lbs per quarter, and the iiicrtase ot weight would be at ihc rate of 4 lbs per 
quarter, or 16 lbs per sheep But suppose in all only lUO lbs at Sd per pound, that « uuld amount tu 3/ 
l7s IM The wool would be worth about two guineas more, besides the value ot the winter keep, and 
the total may be stated at about 7/ per acre, gut at little expense bucli lands, it is evident, cannot be 
better employed than m tccdiiig stock. 

5854. Grass land on tenacious clays and heavy loams, when brought in a succession of 
years, or perhaps of ages, into a state of great productiveness, cannot be ploughed without 
tfie nsk of great injury, and are more profitable m the inoductiou of heibage ttian they 
could be in tlie production of giain. 

5855. Grass on deep-soiled sound vale lands would be productive of corn if ploughed; 
but would be probably injured by cultivation* fioni their texture being altered, and 
rendered unduly loose and open by tillage; from the native plants being more or less 
destroyed or enfeebled; and from tlie great decomposition and waste of the principles of 
fertility resident in the sod. 

5856. The extent of these descriptions of laud, however, is not so great that the advan¬ 
tages of breaking them up could probably cve> be a national object, 01 woith the risk of 
injuring their future productiveness in grass. But there are pasture lands of an inferior 
sort, which are too apt to be confounded witli those already described; and respecting the 
propriety of occasionally appropriating them to aiable cultuie, there can hardly be a 
doubt. .Such lauds do not depend upon tlicir inti insic fcitility, but upon annual supplies 
of manure derived from the arable laud in their neighbourhood. 

l^’jBSECT. 2. Advantages and Disadvantages of breaking up Grass Lands. 

5857. TTile advantages of breaking up grass lands, not of the richest quality, will appear 
by a comparison of their produce with that of arable lands. 

.58.78 From the etiquiiyetf the Board of Agi tculturt, itappcarij tint an acre of clover, tares, rape, potatoes, 
turnips, cole, or cabbages, will lurnish at least tlirirc as much food as the same aire would have dune, had 
it remained in pasture of a medium quality , and, consequently, that the same extent ol land would main, 
tain at least as much stock as when in grass, besides jirodueing every other year a valuable erop of corn; 
and this, indepetidentiy ol the value ol the straw, which, whether consumed as litter,or as food for cattle, 
will add considerably to the stock of manure It follows that, with the exception ol rich pastures, arable 
land IS, on an average, superior to grass land, with respect to Airnishing .irtu Ics of human food, in the 
proportion of three to one, and convequentlv every piece of land unnecessarily kept m grass, the pr^uce 
of which will only maintain one person, is depriving the community of lood capable ot inaintaimng two 
additional members. 

6869 TV principal objection to the conversion qf old turf into arable land arises fhim an alleged Infe. 
rlority, both in bulk and nutritive properties, in the now when compared to the old herba^. It is 
certain, that by no art can we at once prixiucc a surface of grasses which can be at all compared to some 
of the richest pastures in Buckinghamshire, Liniolnshire, and Leicestershire, but these aie not the pas. 
tures winch any prudent agriculturist would rec<. mmend to be broken up, whatever might be the price of 
corn, and more especially in Britain, and with a prospect of tlie trade in com being at no distant period 
fite Still, ill by far the greater number of cases where the soil will admit of the convertible husbandry, 
and where that husbandry is as well understood and practiseit as it is in the north of Lngland and south 
^ Scotland, we should have no hesitation in leaving it to the fanner to break up whatever pastures ho 
thought he could do with proAt during a fourteen or twenty one years’ lease A gcnilcman who had a 
large form, wmcipally consisting of strong nt h clay (every field of which, with hardly any oxception, be 
oeeaiionally nrokc up), was accustomed to lay them down with crop of barley, and to sow fourteen 
pounds Of white clover, a peck of rib.grass, and three quarters of hay seeds, per acre. By tbU Idieral 
allowanoe of Med, be always secured a thick coat of herbage the first year, which difforOd foom dd pasture 
In being more lukurianb Such lands, therefore, under judicious management, will rarely be iplur^ hv 
the plough. When laid down Itom tillage into grass, they may not carry for tlie first year or two suen 
heavy cattle as they would afterwards; but they will support more in number, though of a siiialler slsc, 
and bring a greater weight of butcher meat to market 11 is often desirable to keep one or two rooderato. 
slaed enmosures, of ftrom ten to twenty acres, aci ording to the siae of the form, in perennisi pasture, for 
the foedmg of cattle and sheep, and as a resource for the stofik to go to in cate of a severe spring or summer 
draught; but the retaining of any cnnsiderahle portion of a fann in old turf, or permanent paature, unless 
of the ricbest quality, is in general injurious to the landlord, the tenant, and the pulMIc. The value of 
aby estate, where the system of permanent pasture has been carried to gn unreasom^e extei^ may be 
datilv and gihatlv augmented by appropnating the manure of tba fortll to tunupe and other green crops, 
and by the adoption of the convertlhle system of hi sliaodry.'* ^ ' 
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carrItdtoitifilU exteni. In Norfbik, where the land ii commonly light, and where the affiep are both 
bred aiM fed upoti the Hme fhrm, a proportion of permanent pasture Is essential. Much Indury. In parti¬ 
cular, has been sutf ained by breaking up permanent pastures on such soils, more especially when sulneot 
to rectorial tithes. Many lands of an inferior soil, which kept two sheep on an acre, paying only vicarial 
tithes, and rented at ten shilhngs per aerfc smee they have been broken up cannot pay, even without rent, 
the tithe of corn and the expense of euftivatlon. A farm in general lets best with a fkir proportion of 
grass land upcm it, which admits of a mixed management; in consequence of which, if one oM^ikils 
another may be sucoessAiL « 


5861. fTitA respect to the disadvantages of breaking up pastures, it is alleged in The Code 
of AgricvUure, that there is a risk of tenants breaking through tlieir engagemenu (p. 47S. 
j3d edit.) ; by which we suppose is to be understood, the chance of their taking a few 
good crops from the newly broke>up lands, and then leaving the farm. Tenants wtio 
would do this must certainly be as wicked as the landlords who would ptit in their power 
would be imbecile. No other disadvantage is stated, and this may safely be left to work 
its own cure. 


SuBSECT. 3. Breaking up Grass Lands, and (fterwards restoring them to Grass. 

5862. On the sulffect of breaking up and laying down grass lands, the following partU 
culsrs are discussed in the Code of Agriculture, as the result of the information communi¬ 
cated to the Board: — Whether any previous steps are necessary before lands in grass are 
broken up ? the proper mode of effecting that object j the course of crops; the manure 
necessary; tlie system of inanageniCMit during the lotation ; the mode of laying down 
the land again to grass; tliat of sowing tlie grass-seeds; and the subsequent management. 

5863. If the land be wet, it is advisable to drain it completely, previously to its being 

broken up; for it is not improbable that its being kept in pasture was partly on accoum 
of its wetness. • 


6864. Tjtnd that has been long in pastme docs not require dung during the first course of crops that b 
taken after being broken up, but the application ot calcareous manure is always, in su< h cases, expedient. 
Sometimes lime is spread on the ground before it is ploughed: at other tiniSs when it u eitlier under 
summer fallow, or a drilled crop of turnips Marl and rhalk also have been used for the same purpose 
with great advantage The land thenre derives additional strength and vigour: thesurteedmg crops are 
much improved j the soil is commonly so soltennl in its texture, that it may be ploughed with half tJie 
Strength that would otherwise be necessary , and whenever it is restored to grass, the herbage is abundant. 

5865. Wherever the soil is not too shallow, nor of a friable nature, or \shca the turf 
cannot soon be rotted, if land is to be broken up from old pasture, the system of paring 
and burning is proper. In this way, good tilth is speedily procured; the damage tliat 
might otherwise be sustained by the grub, the wire-worm, and other insects, is avoided, 
while the soil receives a stimulus which ensures an abundant crop. 


5866 Where paring and burning cannot take place, the land may be trenched or doublc-ploughcd. Tliis 
Is eflfected by means of two ploughs following each other, the first plough taking off a thin surmce of about 
three inches, and the second going deeper in the same place, covering the surfaic-sod with fine mould; 
both furrows not exceeding the thickness of the vegetable mould or other good soiL 11 the land is ploughed 
with one furrow, the operation ought to be performed before winter, that it may receive the flbnefit of the 
succeeding frosts, by which the success of the future operations will not only be promoteil, but most of the 
bisects lodged in the soil will be destroyed When one fbrrow alone is taken, the best size is four inches 
and a half deep by eight or nine broad. The strain on horses in ploughing ley land is mostly from the 
depth. 

5867. The rotation of crops to be adopted, when grass lands arc broken up, must partly 
depend upon the soil, and partly on the manner in w liich it is prepared fur cultivation. 
As a general principle, however, it may be laid down, that unless by the course of crop¬ 
ping to be pursued the bad grasses and other plants indigenous to the soil are extirpated, 
they will, when the land is again laid down to grass, increase and prevail with more 
rapidity and effect than seeds chosen by tlie farmer; and the consequence must be, a 
heavy disappointment in the future crops of grass, perhaps solely, or at least principally, 
attributable to a previous defective management. It is necessary, therefore, to enter 
into details upon this subject as applicable to clay, chalk, peat, loam, and sand. 


.6868. Gay, The process of conversion in clayey soils should be commenced with {wring and burning, 
especially where the grub is suspected. The following course may then be ailonted : — I. Rape^fed wiui 
aheep; £ beans; 3. wncat; 4 beans, 6 wheat; G fallow; 7 wheat, sown with grass-seeds. This may 
seem severe cropping, but it Is justified by experience when old grass clay-land is broken un If the lai^ 
has not been pared and burnt, the first crop ought to be either oats or dibbled lieans To do Justice to the 
plan of restoring the land to grass, there ought to be, in all rases, according to the soil, either a naked or 
turnip fallow, before the sowing of grass-seeds is attempted. But on mellow loamy clay land, conaistitig 
of fine old gross pasture, where it is^bought necessary or advisable to break up such land, it should lie 
donb In detached pieces, so as to suit the cosivenienee of the occupier, and tlip following course slitnild be 
BdoptMi:.<>I. Autumnal ploughing for oats in i]>ring; S fallow for ra^, to be eaten with sheep; A behns; 

sown with clover: 5. clover; A clover; 7 wheat; 8 rape, to be partially eaten, and hoed in 
spring, and to stand fbr seed; and 9. wheat with grass-seeds. TliU is a very profitable rotation, and ap. 
mIcaUeto the best graz'ng land In Lincolnshire. 

8869, CheUk. Paring and burning are considered in this case to be indispensable os a preparation ftir 
turnips, which ought, where manure can be got, to be raised two years In succession; then, barley, clover, 
wimt; and, after one or two additional crops of turnips, the land maybe laid down with safntfbin to 

gnik lulTtfilftge. I 

6870. Peat. On this eoil pering and burning are essentially necessary. Under a Indiclous mtbifi, the 

S eatest OAd Quickest profit IS thus secured to the farmer, with advantage to the public, and wltfiOiftiujttry 
the hindloidt OralMng also must not be neglected The crops tobe grown on peat soih arty 1> tajm 
or potatoes; S. oati; & turnips; 4. oaU or Wheat; ted 8. clover or grass-seeds. A Ubetkl sppHeatloh 
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ofllmCiVhereitMnbeobUineiltUorthe greatest service; In enabbiw uioh toils to-Mng iisim to it( Adi 
perfection In tho fens of Thomey, the fbUotving course vasfecoinntbhded, —i Faring Md bdfnlnb 
fur rape, 2. oats, and 3 wheat with grass seeds, it the land were safe (Vom Water, the Lattunas tort, If 
not, spring wheat This short course, it is contended, preserves the land in heart, and itafterwptdt 
produces abundant crops of grass But long courses, in such a toll, run the lands to weeds and Straws 
witboutquallty ID thegrain t 

■iS?! loam The courses of crops applicable to this soil are too numerous to be here insert^ If the 
sward it fruible, the following rotation ntiiy be idoptcd —1 Oats, 2 turnips, 3. wheat or barley} 
4 beans, S wheat, 6 fallow or turiii|i8, 7 , vheat or barb v, and grasf seeds If the sward lavety tough 
and tonne, instead of taking oats, it may be i»red and burnt fOr turnips 
BfS72. Sand On rich and deep sandy soils, the most vihiabiL that can beraUed is a crop bfearSotS, For 
uiferiiH: sands, turnips, to be eaten on the ground, which should then be laid down with barley'and grass, 
seeds % 


5873. According to the tmprmed system of laytn^ down lands to grast, land ought to be 
previously madH as clean and fertile as possible. With th.it view, oil the green crops raised 
ought to be consumed upon tlie ground, fallow or i illow erops ought npt to be neglected, 
and the whole straw of the corn crops should be converted into manure, and oppliid to 
the soil that produced it. Above all, the iniviiig of -ilcarcous matter snth toe soil, 
either previously to, or during the course of, tiopping, is essintiil Nothing generally 
improves meadows or p isturcs more than hme or in irl they sweetin the herbage, render 
It more palatable to stock, and give it more nourishing properties. 


6874 When tarnyis ate ratted upon light land, ihtcp should be folded on them, whereas, if the land is 
strong or wet, the crop should be drawn, snd ltd in some adjoining grass held, or in sheds |f the land 
IS in nigh condition, it is customary to cart olf halt the turnips, and eat the other on the ground But 
this IS not a plan to be recommended on poor soils 

687 > It has been disputed whcthei gt ass tetds should be totvn u ith oi u Uhout corn In favour of the first 
practice, that of uniting the two crops, it is maintained, that when equal pains ir, taken, the future rrop 
qtgrass will succeed as well as it thi y had been sown sep tritely, while the same tilth answers for both 
fm the other hand, it is observed, th it as the I ind must, in that ease, be put into the best possible order, 
there IS a nsk that the corn crop will grow so luxuriantly as to overpower the grass seeds, and, at any rate, 
will exclude them from the bencht ol the air and the dews If the season also be wet, a cum erop 1$ apt 
to lodge, and the grass will, in a great measure, be destroyed On soils mnilerately urtllc. the grasses 
have a tetter chance of suet ceding, but then, it is said, that the land is so much exhausted by producing 
the com crops, that it seldom proves good grass land afterwards In answer to these objtetious, it has 
bten urged, that where, from tiic richness ol the sod, there is any nsk of sowing a full crop of corn, less 
seed 18 used, even as low as one third of the usual quantity, and that a moderate crop of grain nurses the 
young plants of grass, and protoets them ft'om jhe rays of a Jiot sun, without producing any material 
injury Where the two crops are united, birley is the preferable gram, except on peat. Barley has a 
tendency to loewen the texture of the ground in which it grows, whieh is favouribic to the vegetation of 
grass-seeds In the choiee ot terley, that sort should be prclerrcd which runs least to straw, and which is 
the soonest ripe On peat, a crop ot oats is to be preferr^ 1 he most recent practice et the best farmers 
IB in favour of sowing the grass seeds without tin iddition ot eom, or any other timporary plant 

587C. The manner of soutng the g>at\ seeds .also nquires to be jiartu ularly attended to Machines 
have been invented for that purpose, which answer well, but theyare unfortunately too expensive tor 
the generality of farmers It is a bid system, to mix seeds ot iliHircnt plants beiore sowing them, 
In otocr to have the fewer easts. It is betti r, to sow eai h sort separately, for the exiwnsc ot going several 
times ovei the ground is nothing, compared to the benefit of having e<iih sort equally distributed i he 
seeds of grasses being so light, ought never to be sown in a windy day, except by machinery, an equal 
delivery being a point of gnat consequence Wctweitlier ought likewise to te avoided, as the least 
degree of poaching is injurious Grass seeds ought to be well harrowed, according to the tetute of the 
soli ' 

5877 When the eom is carried off, the uoung crop tfgtass should be but little fed during auhsmn, and 
that only in dry weather, but hcavilyrollcd in the tollowing sjiring, in order to press the loilhorae to the 
roots it Is then to be treated as permanent jiasture By attention to these particulars, the far greater 
proportion of the meadows and pastures in the kingdom, ot an iiifenur, or even medium quality, may bb 
broken up, not only with safety, but with great profit to all concerned. 


Chaf. VIIL 

Floras cultivated on a hnuted Scale for vanovs Arts and Manufactures, 

5S78. The plants used as food for ir, >n jsnd animals are by far tlie most generally 
ciilUTatcd in every country; and, next, those of clothing, budding, and other arts tfeonve- 
j^jence or luruiy. The former are often called agricultural, and the latter commercial 
or manufactonal phmts. Of manufactonal plants, only a few are at present cultivated 
in Britain j the national policy rendenng it preferable to import them! or substi.. 
tuteib from other countries. Some, however, are atill g4 0 wn in neariy sufficient 
titieb for home consumption, as die hop, mustard, rape, and a considerable ^entity 
flax, anise, and carmway; some hemp, teazle, and woad are also raised. These and 
other plants may be classed as grown for the clothmg, distilling, brewings oil-maldng, 
and d^esbe and medical arta, i 

Sitn. I, Plants gieum claefiy fbr the Clothing Arts. 

567#. The clothing plards are flax, hemp, teazle, madder, woad, and wtsldj t|ie flrsl 
three ems used by the manufacturer of the fabric, and thg others by the dyeiWv 
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'ScrBSECTc^lri Fba.^IAtum udiatbdinum L.; Pentdndtia PerUag^nia X-i anii JJnat 
Bint'll’ i Flacks, 6er.; and £tno> ltd. and Span. {fg. 797^a.) 

5880. 'Pht Jlta bat been eultiyated from tbc earliest ages, and for an unknown length 

^ of time in Britain, of which it is now considered a 
naturalised^nhabitant. It is cultivated both for its 
fibre for making thread, and its seed for being 
crlished for oil; but never has been grown in su£ 
fident quantity for either purpose. The legisla¬ 
ture 01 ^ the country, as Brown observes, has pdd 
more attention to framing laws regarding the 
husbandry of flax than to any other branch d 
rural economy; but it need not excite surprise 
tliat these laws, even though accompanied by pre¬ 
miums, have failed to induce men to act in a 
manner contrary to their own interest. The fact 
is, the culture of flax is found on the whole less 
profitable than the culture of com. It is one of 
the most severe crops when allowed to ripen its 
seed; but by no means so when pulled green. 

5881. The varieties of the common flax are few, 
and scarcely deserving of notice. Marshal 
mentions the blue or lead-coloured flax as being 
cultivated in Yorkshire, and Professor Ibacr mentions a finer and coarser variety; <fac 
also, as well as some other agriculturists, has ti^ed the Xlnum per6nne (6), but though 
it affords a strong fibre, it is coarse and difficult to separate from the woody matter. 

5882. The soils most proper for flax, besides the alluvial kinds, are deep and friable 
loams, and such as contain a large proportion of vegetable matter in their composition. 
Strong clays do not answer well, nor soils of a gravelly or dry sandy nature. But 
whatever is the kind of soil, it ought neitlter to be in too poor nor in too rich a 
condition; because, in the latter case, the flax is apt to grow too luxuriantly, and to 
produce a coarse sort; and, in the former case, the plant, from growing weakly, affords 
only a small produce. ( TV. on Rural Affairs ) 

5883. If there u water at a small depth below the suifare of the ground, it is thought by some stiU 
belter; as m Zealand, which is reroartablc foi the Oneness of Its flax, and where the soil is dei^ and 
rather stiff, with water almost every where, at the depth of a foot and a half or two feet. It is said fo be 
owing to the want of this advantage, that the other provinces of Holland do not succeed equally well in 
the culture of this useful plant, not but that One Oax is also raised on high lands. If they have been well 
tilled and manured, and it the seasons are not very dry It is remarked, in the letters of the Dublin 
Agricultural Society, that moitt stiff soils yield much larger quantities of flax, and far better seed, than 
can be obUined from light lands, and that the seed secured from the former may, with proper Mre, be 
rendered ftill as good as any that is imported from Riga or Zcvland M Du Hamel, howev e^ thinks that 
strong land can hardly yiem such fine flax as lighter ground 

5884. The place of flax in a rotation of crops is various, but in general it is considered 
as a corn or exhausting crop, when the seed is allowed to ripen; and as a green, or pea, 
or bean crop, when the plant is pulled green. 

S885 Flax, Donaldson observes, la sown after all sorts of crops, but is found to succeed best an lands 
lately broken up from grass In SrotUiid, the most skilful cultivators of flax generally prefer lands ftoin 
which one crop of grain only has been taken, after having been several years in iiasture When such 
lands have been lim^ or marled. Immediately before being laid down to grass, the crmi of flax seldom 
or mUgivos, unless the season prove lemarkably adveise. In the north oi IrclaM flax is generally 
Sown by the soiaU farmers after potatoe*! In nelgium, it is supposed not to do well after peas or beans j 
nor to succeed If sown oftener on the bame soil than twice In nine years (tifn Tnaer ) 

5886. The preparation of the soil, when grass land is intended for flax, consists in 
breaking it up as early in the season as possible, so that the soil may be duly mellowed 
by the winter frosts, and in good order for being reduced by the liarrows, when the seed 
process is attempted. If flax is to succeed a com crop, the like care is required to pro¬ 
cure the aid of frost, without which the surface cannot be rendered fine enough for 
receiving the seed. Less frost, however, will do in the latter than in the former cas^ 
therefore^ the grass land ought always to be earliest ploughed. At seed-time, harrow • 
the land wpU before the seed is distributed, then cover the seed to a sufficient depth, by 
giving a close double harrowing with the harrows. Water-furrow the land, and remove 
■any stones and roots that may remidn on the surfiwe, which finishes the seed process. 

\ 5887. The ordinary season tf sowing fax-seed is from tlie middle of Mftfch to the 
middle or end of Apr^ but tlie last we«t of March and the first ten days oi Apnl are 
esteemed the best time; and accordingly within these j^riods the greatest quantity of 
flai-sced is sown in this countiy. Iji France and Italy it i^ften sown in the autumn, 
by which a larger criqi is produced, especially when se^ is desired. 

5^88. The quantity of sM depends on the in&ntion of the crop. When a crop of 
seed is'intmided to be twen, Uiin sowing is preferable, in order that the 
room to throw out lateral sKbots, and to ob^n air in the blossoming and filling seasoils. 
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But it is a ndstake to sow thin when flax is intended to be taken; for the crop toon 
becomes coarse, and often unproductive. From eight to ten pecks per acre is the 'prttp&e 
quantity in the last case, but when seed is the object, six pecks will do very welh {Brown .) 
Thick-sown flat runs up in height, and produces fjne soft flax; if sown thin, it does not 
rise so high, but spreads more and puts forth many side branches, which produce abun¬ 
dance of seed, and such seed is much better filled, plumper and hcavim', than the seed 
produced from thick-sown flax. {DbntUdson.) 

5889. In the choke qf seed, that which is of a bright brownish colour, oily to the feel, 
and at the tame time weighty, is considered the best. 

fl89(X Littued, imported from various countries, (• employed. That brought from Holland is, however, 
in the highest estimation; at it not only ripens sooner than any other that is imiiortod, but also produces 
greater crops, and flax of that quality which best suits the t hief manufactures of the country Amerl^ 
seed produces, Iji common, fine flax, but neither the quantity of flax nor of the pods, provincially the 
“ bolls,” whirl! contain the seeds, is so largo as the produce from Dutch linseed Kiga seed yields a very 
coarse sort of flax, but a greater quantity of seeds than any other It is common in some parts of Scot¬ 
land to sow seeds saved from the crop of the preceding year, espetially when tbat crop was raised from 
seed imported from Holland Tlic success of this practice is found to depend greatly on changing the 
seed from one sort of soil to another of an opposite nature, but the saving in the expense of purchasing 
that tort of seed, in place oi what is newly impoi test from Holland, is so inconsiderable, and the risk of 
the crop misgiving so much greater in the one case than in the other, that thus only who ate ignorant 
of the consequences, or who are compelled from necessity, are chargeable with this act of ill-judged par. 
simony. Flax-seed is by some farmers changed every three years, but many have sown the same seed 
ten years in succession without perceiving any degeneracy When any degeneracy takes place, the seed 
of flax grown on a different soil, as moss, moor, sand, &c without any view to the produce In bbre,.will, 
jt is said, answer as well aa foreign seed. 

5891. The manner qf sowing is almost always the same; but when seed is the main 
object, drilling may be adopted, by which seed will be saved in sowing, cleaning con¬ 
ducted at less expense, and the plants rendered more vigorous and branchy by the stir¬ 
ring of the soil and tlie admission of ai)r between the rows. The fibres of flax grown 
in tois way, howeter, will be shorter, and less equal m thickness throughout their length, 
than flax grown by the broad-cast mode, and tolerably thick. 

5892. The qficr-culture qf Jlar consists chiefly m wecihng, but sometimes it com¬ 
mences with rolhiig the sumioe, which is a very proper operation when the soil is very 
dry, the season advanced, or the earth very porous. By this jiroccss the earth is pressed 
firmly to the seeds, and they are thereby stimulated to vegetate sooner, and the drought 
is kept out. On some soils, and in wet or stormy seasons, flax is apt to be laid, to guard 
against which sonic cultivatois run across their flax field slender poles fixed to stakes : 
but a be*tter method is to run small rope‘S across the field, both lengthwise and breadth¬ 
wise, where necessary; for these being fastened where they intersect one another, and 
supported by stakes at due distances, form a kind of network, which is proof against 
almost every accident that can happen from tempestuous wcatlicr. 

*>893 /n Icotland a crop of flax, it is sanl, has boon sometimes weeded by turning a flock of sheep at large 
into the Held They will not taste the young flax plants, but they carefully search ior the weeds, which 
they devour- 

5894. The Jlax crop is taken bp pulling, on which there is a consideiable diiTerence 
of opinion. None, however, tliink of pulling it before it comes into flower, when fibre 
is tile sole object; or before the seed in the capsules acquires a brownisli colour, when 
fibre apd seed jointly arc required, oi w hen seed alone is the object. 


5895 Some arppefor it pulling while gnen, in order that its flbres may be softer and finer; others, with 
the same view, pull it up before its seeds are quite formed , and others again think that it should not be 

g ulled till some of the capsules wbirb contain the seeds hive begun to open, being of opinion that the 
bres of green flax are too Under, and that they fall into tow. On the other hand, it is rcrtuin the flbres 
of flax winch has stood till it is very tipe are always stifl and harsh, that they are not easily separated 
from the reed^ and that they do not bleach well Hero, therelorc, as In most other cases, both extremes 
should be avoided, and it consequently seems most reasonable to think that the propercst time for puUlng 
flax. IS when its stcilki. begin to turn from a green to a yellow, when its leaves begin to fall, and when Its 
seeds begin to be brown. Donaldson observes, that a crop of flax frequently grows short, and runs out a 
neat number of seed-bearing branches When that is the case, the seeds, not the flax, ought to be the 
termer’s chief ohiect, and the crop slionld Ive allowed to stand till the seeds are In a great measure per. 
fected. But that when the crop thrives, and is likely to become more valuable for the flax than the seeds, 
it should be pulled soon after the bloom drops uflT, and befoni the imkIs turn hard and sharp in the points 
When flax is grown for its fibre. Brown considers it tbi saiest.course to take it a little early, any thing 
wanting in quantity being, in this way, made up by the superiority of quality 
MSS. The stpernftonqfBiitfcngjIaxdifibrs according to the intention of the crop When it Is grown fbr 
- tin fibre it IS pulled and tied into sheaves like corn, and earned off immediately to bo Watered. 
when the seed Is to be taken from the plant, it is pulled and laid m handfuls. 


5897 .^ 


I Intended to lave 


-./a puUlegJha, H b usual, when it h L 

the i s e n i, w by n hi hendftili, psrOy acroM esrh oUiur tlie 
seam m nbloa Is, *l]ut ibe huidneM of tippllnii 1 , thoeby 
frcUllate^ ss the nupleib In idaceef having to lepanite each 
h e nd ftj (nan ihe Inindle, gial It by thb abnple nmcaailcn 
alfuedy done to the,- haiul. Although U b of muai Import- 
anee, yet It veiy setdam happens that much aucnilon b 
aeslowM to separab tfao dWorent lortt of flax ftom each other, 
n puiluig the prop. In oust flelds, than arc vartetics of 
•Wt I o( ceuue eome pane of a flUd will prodtwe fine flax, 
olhen eoaiM i some long, and tome shd t In a word, crops of 
dldhnnt Vnuiihs and qualltbi. It cannot be snppoKdUiat all 
Cvese sorb et flax will undergo an equal degree uf watering, 
|Siaetli,^ tqwaXlng, and heckling, without sustaining great 

MM At Ms Jbm It ouUtd, b b laid together by handfub, 
with we seed end turned to the south. These handfub Would 


neither lb quite to a line with each other, nor directly aenss, 
but ■ flub sbniug upwards, so that the air may easily pus 
Wroughthem floine,intteiidofthbmetbed,ttathehan&da 
of flax loomly at the top, then mead out their Mots, and IhMa 
■at several or them togeUMrnprliflii upon their Tools. Inelfliw 
ofthne ways, Ihe flax bgcnenlly left twelve or Jbirtaendt^ 


____ „ „ wUI 

efterwarda, end If It b done wUh avis* to ripen WasM, it 
Would ho oonaldered, that the flax will he more hsn byttw 


b dnrf, the greater nin»| he the dqm of putn^tbil Wees, 
sary to looun and dettivy the ooheiden of thb connMIlng 
membrane, Ub liner parte of the flax ibelf must necenan^ he 
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d«itr?yed*bv chit Aegreepf putTtfodloni nnd If the putrefui* 
Cite 4 m|u« atiM’io tu^ • fltew 'w <0 dMtrtty ttM cottelAi 
W ttus inetnbraiie, (he AbvM orthv fl&s vlll adheetto fj^nmglj 
to fho n«d« that Um Ibvoa nacesiary bt teutchlng %rill ptoVe 


equmllF dctrimcalal to tha flax. TliapraoCloaaddpted taiMKia 
tertaor BiHany toemi tbci^foro mudi mure radooa}, whidi 
It* to rlppte tho flax aA«« it bat bfln lathe air two or three 
dtyti but even tee day wlU be tufficleni, if the weathw It dry. 


5899. Ih the prqceaa of rippimg, which is the next operation, a large cloth should ho 
spread on a Convenient spot of grouifd, with the ripple placed in the middle of it. 

5900, In performing thit bntineu, th« pod. contatnine the «onls are forced from the italln bv mean, of 
the iron comb called a ripple, fixed on a beam of wood, on'UiC end. of which two pcraoiia dt, who, by 
pulling the .eed end of the flax repeatedly thro^h thU comb, execute the oiteratloii in a very complete 
manner. It I. remarked by the author of Ihe Present State tf IJusbandry in ftreat Britain, that “ those 
who bestow much attention on the cultivation of flax In Scotland generally ripple olPthe wed, even when 
there is no intention of wving it; a. it 1. found, when flax is put Into water without taking offUie pO(Is, 
the Water soon becomes putrid, in consequence of which the flax is greatly injured.’* 


5901. The management of the capsules, and the separation of the seed, form the next 
operation. 

5903 . Tk» eaptulet obtained should be spread in the sun to dry, and those which separate from the pods 
of their own acemd, being the (bllest and ripest, should lie set apart for sowing, in case the precaution of 
raising some flax purpos^ for seed has not been attended to. The capsules are then broken, cither by 
treading or by threshing, in order to get out the remaining seeds, the whole of which, as well as tno others, 
should be careftilly sift^, winnowed, and cleaned. When the seed is laid up, it must be frequently stirred, 
or ventilated, to prevent its heating. Even this second seed afibrds a consideridile profit, by the oil wlilch 
it yields, and also by being used when broken for fattening of cattle. 


5903. To facilitate the sei>aration of the fJbre from the bark, it is necessary to accelerate 
tlic |>rocess of decay or putrefaction. Ttiis may be done in dilTcrentways; but the chief 
are bleaching alone, and steeping and bleaching. 

590t. Bleachine it a tedious and laborious operation when it is intended at a substitute for steeping, 
but it is less likely to injure the hbre, and may be adopteil on a small scale when steeping places are not 
at band. In Dorsetsliirc, and some other places, flax, instead of being steeped, is what Is called dew. 
retted; that is, the stalks arc allowed to arrive at thaS state in which the hart or woo<(y parts separate 
most easily from the boon, reed, or fibre, by a more gradual process, that of ripening by the action and 
influence of the dew. This is notiiing more titan exposing the flax to the influence of the weather for a 
longer period than is necessary, when the o|ieratioii of w.itcnng has been previously performed. Steep¬ 
ing, however, is tlie most universal practice both in Britain and on the Continent. 

silos. Steeping or watering, however, is and will be the general practice till flax-dressing machines come 
into universal use. In performing this operaliun, the flax, whether it has been dried and rippled, or pulled 
green, is loosely tied into small bundles, the smaller the better, because it is then most equally watered; 
Olid these bundles are built in the pool in a reclining upright po.sture, so that the weight pl.icod aiiove may 
keep the whole firmly down. The weiglits made use ol arc commonly stones placed on pUinks, or dirccUy 
on the fl.nx. 

S9CS. The Flemish mode ip steeping flax, as described by lladrliflj is said to improve the quality of the 
flax : and greatly increase its whiteness. Tins mode dilters from the common practice, in lilacing the 
bundles in the steep vertically, instead of horizontally: in immersing the flax by means of transicrse 
sticks, with that depce of weight annexed which shall not push it down to the bottom, but leave it 
the power to descend sitontancousiy towards the conclusion of the stcepage; and in leaving at first a spare 
of at least half a foot between the bottom and the routs of the flax. Tlie spontaneous descent of the flax 
is an indication of its being sufliciently steeped: and the strength and quality of the fibre are said to be 
much better preserved by this mode, in which the temperature of the atmosphere acts with most force on 
the upper part of the plant, whicli needs it most, 

.'<907. The water most proper Jor stenniig flax should be clear, soft, and in standing pool% Compared 
with running water, pools occasion the flax to have a better colour, to be sooner ready for the grass, and 
even to be of superior quality in eveiy respect. Wiien soft, clear, stagnating water cannot be obtained 
without art, a pit or canal is commonly formed, adjoining to a river or stream, whence water can be easily 
brought This pit or canal is filled with water lor some time (a week or two) before it is proposed to pull 
the flax; by this means tlie water acquires a greater degree of warmth than rivcr-water possesses, which 
contributes greatly to facilitate the object farmers have in view in immersing green flax in water, namely, 
to make the barl or flaxy substance part easily and completely from the boon or reed. 

5908. The period that flax ought to remain in the water, dejxinds on various circumstances; as the stato 
of ripeness in which it was pulled, the quality and temperature of the water, &c. The most certain rule 
by which to j'udge when flax is sufliciently watered is, when the boon becomes brittle, and the harl 
separates easily ftom it. In warm weather, ten days of the watering process arc sufficient; but it is proper 
to examine the pools regularly after the seventh day, lest the flax should putrefV or rot, which sometimes 
happens in very warm weather. Twelve days will answer in any s<nt of weather; though it ttiay be re¬ 
marked, that it is better to give too little of the water, than too much, as any dcfiidcncy may be easily 
made up-by sufibrlng it to he longer on the grass, whereas an excess of water admits of no remedy. 
{.Broum.) 

5909. Grassing or bleaching flax is the next operation, the intention of which is to rectify any defect in 

the watering process, and canyon tile putrefactive process to that point when the fibre will sqiarate fIrOm 
the bark, boon, reed, or hatl (as the woody part of the stem is called), with the greatest ease In perform¬ 
ing this operation,.the flax is spread very thin on the ground, and in regular rows; the one bdng tnode to 
overlap the other a fow inches, with a view of preventing, os much os possible, its being torn up and scat, 
tered by gales of wind. Old grassqjround, where the herbage docs not grow to any great height Is l^e 
liest for the puniose; as when the flax is covered by the grass or weeds, it is ftequently rotted, or at least 
greatly injured thereby. . 

5910. The time allowed for grasdng is regulated by the state of the flax, and seldom exceeds ten or 
twelve dara During this time it it iwpeatedly examined; and when it is found that the boon has beoomo 
very brittle, so that, on being broken, and rubbed between the hands, it easily and flreely parts fWim the 
harl. It is taken urn a dry day being chosen for the purpose, and, being bound in sheaves, Is either sent 

•'flRgectly to the mlu, which is the usual piactice in the northern districts, or broken and scutched by a 
idaebiiie or implement for the purpose. 

5911. Steeping flax in hot water and sitfl soap (said to be the invention of Lee, and for which be was 
granted by j^rUament a secret or unenioUed patent) is said to seiwrate the fibre flrom the woody matter 
better than steeping in water simply; and this in the short space of twe or three hours, and either with 
gteen flax, or such as has been dnM and staEked fiir months or years, yihen flax is to be separated by 
thia new mode, the cultivator has only to pull U in handfuls, dry it, bind it into sheaves or foggoCs, «id 
pul it up in stacks like com, till wanM by the manufacturer. 

5912- 2'he dresdng <f flax coiisibts of various operations, such as scutching, trackings 
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or breaking, by which the woody part is broken; and heckling or combing, by which the 
fibre IS separated from the woody part, and sorted into lengths. These operations are 
often all performed by the cottager, or small farmer, who grows flax for the purpose of 
spinning the fibre in his own family. But there arc also public flax mOls, impelled 
by water Or other powers, by which flax is scutcheci, and it is then heckled by professed 
hecklers. 

£9131 A method preparing Jlan m tttch a manner as to resemble cotton id tehUeness and Sqftnett, as 
well as in coherence, is given in The Swedish Transactions fur the year 1747 For this purpose a little 
sea-water is to be put into an iron pot or an untinned copper kettle, and a mixture or equaj parts of 
birch.asbes and quicfciimc strewed upon it, a sniali bundle of flax is to be opened and spread upon the 
surlace, and covered with more of the mixture, aiid the stratification continued till the vessel is suffi¬ 
ciently filled The whole Is then to bo boded with sea water for ten hours, fVesh quantities of water being 
occasionally su|q>lied in proportion to the evaporation, that the matter may never become dry The boded 
flax is to be immediately washed in the sea by a little at a time, in a basket, with a smooth stick at first, 
while hot, and when grown cold enough to be borne by the hands, it must bi well ■ ubbed, washed with 
soap, laid to bleach, and turned and watered every day Repetitions of the washing with soap expedite 
the bleaching, after which the flax is to be beat, and again well washed, when dry, it is to be worked and 

cv'dcd in the same manner as common cot. 
ton, tad pressed betwixt two boards for forty, 
eight houM It Is now ftilly prepared and fit 
for use it lusr • in this process nearly half 
its weight, which, however, is abundantly 
compensated by the Improvement made in 
its quali^ 

£914 fee’s method of bretdemg fleauand 
hemp, without dtw rettmg, was invented m 
1810, and was the first step towards a great 
Improvement, brought nearer perfection by 
tliL new patent machines of Messrs. Hill and 
Bundy 

5915 Ihll and Bundy’s machines {fig 789) 
arc portable, and may be worked in barns or 
any kind of out house, they are also well 
call ulated for parish workhouses and chan, 
table institutions, a great part of the work 
being so light that it may be done by rhil. 
dn 11 and infirm persons, and such Is the 
construetion and simplicity ot the machines, 
Ih It no previous instruetion or practice is 
required , their introduction, thereforc,^into 
those asylums would be the means of effect 
ing a considerable reduction of the (loor s 
rate The woody part is removed by a very 
simple machine, and, by passing tlirough a 
machine equally simple, the flax may be 
hrouglit to any degree ot fineness, equal to 
the best used in Jb ranee and the Nether, 
lands, for the finest late and cambric The 

original length of the fibre, as well as its 
strength, remains unimpaired, and the difference of the produce is immense, being nearly two thirds , 
one ton of flax being produced from four tons of stem The expense of working each ton obtained by 
this method _ only hve pounda Tlio glutinous matter may be removed by soap and water only, which 
will bring the flax to such perfect whiteness, that no further bleaching is necessary, even after the linen 
u woven, and the whole process of preparing flax may be completed in six days 

5916. The produce ofjlax tn seed is generally from six to eight, sometimes as high a-s 
ten or twelve, bushels per acre; and the price depends in a great measure on that of 
foreign seed imported; os, when sold to oil-makers, it is generally about one half of that 
of Dutch seed sold for the purpose of sowing. 

5917. The price of home-culhvated hnseed ts considerably advanced of late in some of the southern ana 
western counties of the kingdom, in proportion to what it is in the northern, owing to the circumstance 
of Its betng much used as food for fattening cattle The average price of the linseed cultivated in the 
kingdom at large cannot, it is supposed, be rated higher than from three to four shillings the bushel The 
seed is s^arated into three qualities, the best for sowing, the second best for crushing for oil, and the 
inferior for boiling or steaming for cattle 

5918. The produce ofjlax tnJWre varies exceedingly. Before being sorted, the gross 
product of fibre varies from three cw t. to half a ton per acre. 

5919. The use of flax in the linen manufacture is well known. The seed is crushed 
fiV: oil, tvlflch is that in common use by painters; the cake or husk, whi(.h remains after 

’ the expression of the oil, is sold for fattening cattle, and in some places as a manure ; 
and the inferior seed, not fit to crush, is boiled and made into flax-seed jelly, which k 
eBtcemed extellent nutriment for stock. 

3M0 As the mahing <djU&^edJeBy is an agricultural operation, we shall here describe It the pra. 
inrtlon of water to seed is about seven to one The seed having been steep^ in i^ of the water fw 
elght-ond-forty hours previously to the boiling, the remainder of the water is added cold, and the whole 
btaied gen^y about two hours, being kept in moboii during the operation, to prevent Its burning to the 
I'oHei' Itius the whole is reduced to a jelly-like, or rather a gluey or ropy, consistence. After being 
cooled tn tubs, it Is ^ven, withfo mixture of barley meal, bran, and cut ehalT; a bullock being allow^ 
abouttttoquaiU of the jelly per fay, or somewhat more than one quart of seed In four days: that Is^ i^out 
one sixteenth of the medium allowance of oil.«ake 

, 59S1. 37ie riueases are few, and are chiefly the fly, which sometimes sttackfl the 

plants when poung, the midew, and the rust. 
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'Svasniy. 9. Ifemp'. -><- Cdn^toUf Mfitto L.; Dke'da FentindriA L.« and Vrdcem J. 

Ckanvre, Fr.; Ger.; Canapth Itol.; and Canomo, Span. 

5928. The hemp ts a plant of equal antiquity with the flax. It is supposed to be a 
native of India, or of some otlicr Asiatic country, Imng too tender to be even naturalised 
in Europe. It is one of the few plants employed in British agriculture in which the 
male and female flowers are in different plants, a ejn umstance which has some influence 
on its culture and management. It grows to a great height on good soils; sometimeB 
to six or seven feet in this country, but in Italy generally liigher; and Crud states, that 
in the Bolognese territory he has seen it flfleen feet eight inches high, and a friend of his 
eighteen feet six inches: in both cas« s thc*fibrc being of remarkable beauty. This 
luxuriance of the hemp in warm countries may be one reason why it has never been 
much cultivated in England. In the Isle of Axholme, in Lincolnshire, it has been 
cultivated from time immemorial, and also for some centuries in Suflblk, but chiefly for 
local manuiactuie. The culture, management, and uses of hemp are nearly the same 
as those of flax. Wlien grown for seed, it is a very exhausting crop; but when pulled 
green, it is considered a cleaner of the ground, and is said to have the property of pre¬ 
serving from insects any crop which it may surround. Tlie objections to this crop are, 
that its coming in the midst of harvest is embarrassing ; and that the attention it demands 
in every stiite of its progress is too great) where it is only a secondary consideration. 

5923. The soils most suitable for hemp are those of the deep black putrid vegetable 
kind, vthich have a situation low and somenhat inclined to moisture, as well as the deep 
mellow loamy or sandy sorts. But the quantity of produce is in general much greater 
on the former than the latter; though, according to some, of an inferior quality. Mellow 
rich clayey loams do well; and nothing better than old meadow land. 

5924. The preparation of the soil, and the plAce in the rotation, are the same os for flax. 

5925. The season of sowing is towards the end of April, when there is no longer any 
danger of frost injuring the rising plants. The quantity of seed is from two to three 
bushels, according to the quality of the land. In quality the seed must be fresli, heavy, 
and bright in colour. Broad-cast is the universal mode of sowing ; and the only after¬ 
culture consists in keeping off birds when it is coming up; in weeding,; and sometimes 
in fupporting tlie crop by cross rods or lines, as in the case of flax. 

.5926. In taking the hemp crop, two methods are in use, according to the object in view. 
When the crop is grown entirely for the fibre, it is pulled when in flower, and no dis¬ 
tinction made between the male and female plants. But as it is most commonly grown 
both with a view to fibre and seed, the usual piactice is to pull the male plants as soon 
as the setting of the seed in the females shows that they have effected their purpose. As 
the female plants require four or five weeks to ripen their seeds, the males ore thus pulled 
so long before them. 

S927. In the operation of puUtne the males, the pullers walk in the flirrowt between tite ndges, and 
reach across to the crown of the ridge, pulling one or two --talks at a time, and carehilly avoiding to tread 
down the female plants The male stalks arc easily known by their yellowish hue and faded flowers. 

1 hey are tied in sm.ill bundles, and immediately earned to the watering pool, in the manner of flax. 

5^2&. The operetton of pulhng the females commences when the sei^ is riiic, which is known by the 
brownish or greyish hue ot the caiisules and the lading of the leaves The stalks are then pulled and 
bound up into bundles, being set up in the same manner as gram, until the seed becomes so dry and firm 
as to shed ftcely: great care should be taken in pulling not to shake the stalks rashly, otherwise much of 
the seed may be lost It is advised that, after pulling the seed, hemp may be set to stand in sbocks ol five 
sheaves, to dry the seed, but, in order to prevent any delay in watering, the seed-pods may he cut off with 

S choi^iug.knife, and dried on canvass exposed to the air under some shed or cover. This last method of 
Tying the seed wiU prove of great advantage to the hemp, as the seed and pods, when green, arc of aueh 
a gummy nature that the stems might suObr much by sun.bumiiig or rain, which will discolour and iaiure 
the hemp before the seed can be sufficiently dried upon the stalka Besides, the threshing out the seed 
would damage the hemp in a considerable degree. 

5929. Hemp is watered (provin. water-retted), bleached (provin. dew-retted), and grassed 
in the same manner as fiax. Grassing is omitted in some places, and drying substituted; 
and in other districts w atcring is omitted with the female crop, which is dried mid stackefl, 
and dewed or bleached tlie following spring. On the Continent hot water and green soap 
have been tried; and here, as in the case of flax, it is found that steeping for two houis 
in this mixture is as effectual in separating tlie fibre from the woody matter,'as waterTng • 
and grassing for weeks. 

ESSd. Although hemp, i'n theprocest of mantfaeimring, passes through the hands of the breaker, hecktar, 
spinner, whitestcr, weaver, and bleacher, yet many of these operations are frequently carried on by the 
same person. Some weavers bleach their own yarn and cloth: others their Cloth only: some heckle tb^ 
|dw, and put It out to spinmng; others buy the tow, and put it out , and some carry on the whole of the 
troaa themselves, 

5991. The produce of hemp in Jihre varies from three to six cwt. per acre; in seed from 
eleven to twelve bqshms. I 

5932. The uses ^hemp are well known, as well as its gjreat importance to the navy 
for sails and cordage. 

£939) Sneee^ngly good huckaback is made ftoin It, for towels and common table elotha The low tnlced 
hempen cloths are a general wear for husbandmen, servanta, and labouring monufiictuteis i the WUer 
sorts for working tanners and tradesmen in the country; and the finer ones, seven.eighths wide, are pre. 
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fenrail Irrlome ifenttemen for itrengtli and vairnth. They possess tbU adTaiitage over firUN anft otii^ 
linens, that their colour improves in wearing, while that of linen decUnca English hemp, properly 
manufactured, stands unrivalled In its strength, and is superior in this respect to the Russian. Conslderp 
able quantities of cloth are imported foom Russia for sheeting, merely on account of its strength ; for it is 
coarser at the price than linen: our hempen cloth, however, is preferable; being strong, (Tom the 
superior quality of the thread, and at the same time lighter m washing. The hemp raised In England is 
not of so dry and spongy a nature as what we have IVom Russia and India, and therefore it requires a 
smaller pro^rtioii of tar to manufacture it into cordage. Tar being cheaper than hemp, the rope-makers 
prefor foreign hemp to ours; because they van make a greater profit in working It: out cordage must 
certainly be stronger in proportion as there is more hemp and less tar in it, provided there is a sufficient 
quantity of the latter to unite the fibres. An oil extracted from the seeds of hemp is used in cookery in 
Russia, and by painters in this country. The seeds themselves arc reckoned a gotn food for poultra, and 
are supposed to occasion hens to lay a greater quantity of eggs. Small birds in general are very fond of 
them; but they should be given to caged birds with itautlon, and mixed with other seeds. A very singular 
effhet is recorded, on very good authority, to have been sometimes produced by feeding bullfinches and 
goldfinches on hempsecd mone, or in too great quantity,—that of changing the red and yellpw on those 
Birds to a total blackness. 

5934. The hemp has few or no diseases. 


SuosECT. .3. The Fuller's TTiistle, or Teasel. — DtpsacusfulSmum L.; Tetr&ndria Mo- 
nogymalj., and DipsAcete J. Chardond fovUlon, Fr.; Kardendistel, Ger,; JDissacOi 
Ital.; and Cardencha, Span. {Jig. 799.) 


5935. The fuller's thistle is an herbaceous biei^ial, growing from four to six feet high; 
prickly or rough in the stem and leaves, and terminated by rough burr-like heads of 
flowers. It is a native of Britain, flowers in July, and ripens its seed in September. It 
is cultivated in Essex and the west of England, for raising the nap upon woollen cloths 
by means of the crooked awns or chafls upon the heads; which, in the wild sort, are said 
to be less hooked. For this purpose they are fixed round the circumference of a cylinder, 
which is made to turn round, and the cloth is held against them. In the Journal of a 
Naturalist we arc informed, that the teasel forms an article of culture in cottage gardens 
in the clothing districts of Gloucestershire. 

5936. There are no varwties of the cultivated teasel, and the wild species is not mate¬ 
rially difiTcrent from it, and may be used in its stead, though its chaff is not quite so rigid. 

5937. The soils on which the teasel grows strongest are 
deep loamy clays, not over-rich. The situation should be 
rather elevated, airy, and expo.sod to the south. In a 
rotation it may occupy the place of a green and com crop, 
as in the first year the plants arc treated like turnips, and 
in the second the crop is ripened. The soil should be 
ploughed deep, and well comminuted by cross-ploughings, 
or stirrings with pronged implements, as tlie cultivator. 

59.38. The solving season is the beginning of April; the 
quantity of seed is from one peck to two pecks per acre, 
and in quality it should be fresh and plump. 

.1939. The mode of solving ia almost always broad-caat. but no crop ia 
better adapted for being growi^n drills, as the plants toijuire hoeing 
and thinning, Tho drills may be cither sown on ridgelcts or a flat 
surface, in the manner of turnii>s, or by ribbing. The distance between 
the rows may be from eighteen inches to two feet In Essex, caraway 
is commonly sown with the tcasel-crop; but this is reckoned a bad 
plan. 

5940. The qfier-cultitre of this crop consists the first 
year in hoeing and stirring the soil, and in thinning out the 
plants to the distance of one foot every way, if sown broad-cast, or to the distance of six 
inches if sown in rows. Vacancies may be filled up by transplanting; and a separate 
plantation may be made with the thinnings, but these never attain the same vigour as the 
seedlings. The culture in tho second year consists also of hoeing, stirring, and weeding, 
till the plants begin to shoot. 



5941. men the teasel is groum broadest, the intervals between the plants are dug by means of spades 


Pebruary, the land between the plants is to be again worked over by the narrow spades, care being taken 
that none of the mould falls into the hearts of tlic plv.nts. Again about the middle of May, when they 
begin to spiifile, another digging over is given, the earth being raised round thfl'root-stems of the plants, 
in order to Support and prevent them foom being Mown down by the wind. Some cnlUvatoM pmonu 
more iVequent diggings, thaf the ground may be rendered cleaner and more mellow; confMuentiy the 
growth of the plants will be the more eflbctually promoted. This business, In Essex, has usualiy Uie name 
OfspaddUng, hnd is executed with great despatch by labourers accustomed to perform it 

5943. The taking of the teasel crop, when no regard is had fbr seed, commenced about 
the mid^ of July, when tke blossoms begin to fall from the top, or tertninnting heads 
of ” 

5943 . Jtlsthe best method to have the heads cut as they become ripe; but the work is mostly executed 
at thred times, at the distance of about ten days or a fortnight from eaoii other. It is performed by means 
ofaknlfe-contrivedfor the purpose, with ashort bladeandastring attached to the haft Thisiaetisdone 
in order tiiat it may be hung over the hand. A pair of strong gloves is likewise necessary. Thus prepared. 
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thp Ubcmrn cuts OS’th« ripe heads along (be roen or lines with^xnit nine inches of stem, and tlcstbeni up 
in bandits With the stem of pne that is more peribctiy ripened. On the evening of the dax on which (hey 
are cut, they should he put into a dry shed, and when the weather is flne and the air clear, they should 
be taken out and exposed to the sun daily till dicy become perfectly dry Murh care must, however, bo 
taken that no ram falls upon them. In doing thu, sbme make use of long small stakes or poles, on which 
these handfiib are hung during the time of^eir preparation. 

5941 As soon as they are completely dries, they should be laid up in a dry room, in a close manner, tiH 
they become tough and of a bright colour, and ready for use. They should then be sorted or separated into 
three kinds, by openum each of the small bundles These are distinguished into kings, middlings, and 
scrubs, Bcctirdlng to their diffbrcnt qualities Tiiey arc aTturwaids, the author of TAr Somerset Seport 
says, made into packs, which, of the flnt sort, contain nine thousand heads, but when of the second, 
twenty thousand; the third is a sort of very inferior value By some, before forming them into packs^ 
they are done up into what arc termed staves, by means of split sticks, when they are ready for sain 

5945. The produce (^teasel varies fiom tdn to hftcen packs on the acre; nine packs 
of kings, nineteen of middlings, and two of scrubs, arc reckoned a large crop, with a 
great bulk of haulm. Often, however, the crop fails. 

5946. The use o/* the heads of the teasel lias been already mentioned. The haulm is 
of no use but fur burning as manure. Parkinson observes, that this is a sort of crop 
that may be grown to advantage on many lands. In a rotation, as a fallow to prepare for 
wheat { and by burning the straw and refuse stulf after the crop is reaped, it will be found 
not to impoverish, but rather to improve tlie land. In their young state, the teasel plants 
stand the winter without danger; and are a good crop for clearing land of all weeds, 
from their lateness in the process of hpeing, their being few wee^ that vegetate at so 
advanced a season. On all these accounts they become an advantageous crop for the 
farmer. 

5947. To saiie seed, leave a few of the very best plants uncropped, and then, when the 
seed is ripe, cut oft'only the largest and terminating heads, from which the sc^ is easily 
separated by beating with flails, and cleaned by the winnowing machine, or a sieve. 

5948. The chief injuries to which the teasel isdtable are those inflicted on it while young, 
by the fly and slug. 

SuBSKCT. 4. Madder .—RilAia tincfdram L.; TetrdndriaMonogjniaLi,, and IB-ubUceteJ* 
Garance, Fr. j Fdrberrothe, Gei.; Jiobta, Ital.; and liubta, Span. (^fg. 800.) 

5949. The dyers madder has a perennial root, and an annual stalk. The root is com> 

posed of many long, thick, succulent fibres, almost as large 
as a man’s little linger; these arc joined at the top in a 
head, like tlie roots of asparagus, and strike very deep into 
the ground, being sometimes more tlian tliree feet in length. 
From the upper part (or head of the root) come out many 
side roots, which extend just under tlie surface of the ground 
to a great distance, whereby it propagates veiy fast; for 
these send up a great number of shoots, which, if carefully 
taken off in the spring soon after they are ats»ve ground, 
become so many plants. It is a native of tlie south of 
Slprope, flowers in June, and seeds soon afterwards; but 
by them it is never propagated. Madder is mentioned by 
the Greeks as a medical plant, but when it wi^ first used 
in dyeing is uncertain. It has been cultivated in Holland 
and Flanders, and otlier ports of the Continent, for the latter 
purpose for many centuries, and has been tried in this 
country; but unless the importation of the root from the 
Continent be entirely prevented, it will not answer. Its 
culture has been attempted at different times when our 

commerce with the Dutch was interrupted, or when they raised tlie price of the article 
exorbitantly liigh. At present it may be imported not only from Holland, but from 
France, Italy, and Turkey. 

5950. The soils most suited to the cultivation of madder are deep, fertile, sandy loams, 
not retentive of moisture, and having a considerable portion of vegetable matter in tlieir 
composition. It may also be grown on the more light descriptions of soil,'elf sufficient 
depth, and in a proper state of fertility. 

5951. The preparation of the soil may either consist in trench ploughings, lengthwise 
and across, with pronged stirrings, so as to bring it to a fine tilth; or, what will often be 
found preferable, by one trenching two feet deep by manual labour. 

5952. The sets or plants are best obtained flora the runners, or surface-roots of the oH 

plants. These being **lten up, are to be cut into lengths of from six to twelve inches, 
according to the scarcity or abundance of runners. (ff one inch will grow if they 

have an eye or bud, and some fibres; but their progress wj[l be injuriously riow for want 
of maternal nourishment. Sets may also be pfocured by sowing the seeds in fine light 
earth a year before they are wanted, and then transplanting them j or sets of an inch may 
be planted one year in a garden, and then removed to the field plantation, 
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59^3» The season of i^anting is commonly May or June, and the nianner is genejnUy 
in rows nine or ten inches asunder, and five or six inches opart in the rows. Some plant 
promiscuously in beds with intervals between, out of which eartli is thrown in the lazy- 
bed manner of growing potatoes; but this ij^unnecessary, as it is not the surface, but the 
descending, roots which are used by the dyer. 

5954. The operation of planting is generally performed by the dibber, but some ley-* 
plant them by the aid of the plough. . By this mode the ground is ploughed over with a 
shallow furrow, and in die course of the operation the sets are deposited in each furrow, 
leaning on and pressed against the furrow-slice. This, however, is a bad mode, as there 
is no opportunity of firming the plants at the roots, and as some of the sets are apt to be 
buried, and others not sufficiently covered. 

5955. 77ic afier-culture consists in hoeing and weeding with stirring by pronged hoes, 
either of the hoise or hand kind. Some earth up, but this is unnecessary, and even in¬ 
jurious, as tearing the surface-roots. 

5956. The madder-crop is tahen at the end of the third autumn after planting, and 
generally in the month of October. By f.ir the best niode is that of trenching over die 
ground, which not only clears it effectudly, but fits it at onre for anodier crop. Where 
madder, however, has been grown on land prepared by the plough that implement may 
be used in removing it. Previously to trenching, the haulm may be cleared off with an 
old scythe, and carted to the firmery to be used as litter to spread in the straw-yards. 

59!57. Drying the toots is the next process and, in very fine seasons, may sometimes 
be cfiected on the soil, by simply spreading the plants as they are taken up; but in most 
seasons they requiie to be dried on a kiln, like that used for malt or hops. They are 
dried till they become brittle, and then packed up in bags for sale to the dyer. 

5958. The produce from the root of this plant is difierent according to the difierence 
of the soil, but mostly from ten to fifteen 5r twenty hundred weight where diey are suit¬ 
able to its cultivation. > 

5959. In judging of the quality of madder-roots, the best is that wjiich, on being 
broken in two, has a brightish red or purplish appearance, without any yellow cast being 
exhibited. 

5960. The use of madder-roots is chiefly in dyeing and calico-printing. The haulm 
which accumulates on the surface of the field, iii the course of three years, may be carted 
to the farm-yard, and fermented along with horse-dung. It has the angular property 
of dyeing the horns of the aiumals who cat it of a red colour. 

5961. Madder-seed in abundance may be collected from the plants in the September 
of the second and third years, but it is never so propagated. 

5962. Madder is sometimes blighted ; but in general it has few diseases. 

SuBsrcT. 5. Wood, — Isdhs tinctbria L.; Tttradyndmia Sihquhsa L., and Crudferce J. 

FaAel oj, Guede, Fr.; Waul, Ger. ; Guade, Ital.; and Gualda, Span. {Jtg. 801.) 

5968. The common wood is a biennial plant w ith a fusiform fibrous root, and smooth 
branchy stem rising from three to five feet in height. It is a native, or naturalised in 

England, flowers from May to July, and its seeds are npe 
from July to September. It has been cultivated in France 
for an unknown length of time, and was introduced to 
England in 1582, and grown with success. It is now 
chiefly cultivated in Lincolnshire, where it is a common 
practice to take rich fiat tracts near rivers, at a high price, 
for the purpose of growing it for two or four years. 
Those who engage in this sort of culture form a sort of 
colony, and move from place to place as they complete 
their engagements. It is .sometimes, however, grown by 
stationary farmers. The leaves are ffic parts of the plan{|^ 
used, and it is considered a severe crop. 

5964. There is a vanetu of woad called the DolroatiaD, 
described by MiUer, and also a wild sort; but only the 
common is cultivated in this country, 

5965. The soil for woad ?)iould be deep and perfectly 
fresh, such as those of the rich, mellow, loamy, and deep, 
vegetable kind. Where rius culture is carried to a consi¬ 
derable degree of perfection, as in Lincolnshire, the deep, 

r|eb, putrid, alluvial soils on the fiat tracts extending upon the borders of the large rivers, 
are eboefiy employed for the^rowth of this sort of crop { and it has been shown by re¬ 
peated tr^diat it answers siost perfectly when they are broken up for it immediately 
ftoiu a state of sward. 

5966. The prepartdton of the sod, when woad is to be grown on grass land, may dtfaer 
be effected by deep ploughings, with the aid of the winter's frost, cross pltmghing and 




B&ik 'fp MtELD, or DYEE’S WEED. m 

iti spHng; ploughing and harrowing in spring; bj paring and bum- 

Ifig; or By'trencb-ploughing, or spade trenching. 

fB67. moOe ajwfors tie wore/, as it is neiK to impossible to reduce old turf in one year, and, 

even if this is done, the danger Itom the guib and wire>wonn is a sufficient argument against It By 
ploughing deep in Fid>ruary, and soon afteraards sowing, the plants may germinate before the gntb It 
abletorisetothasurfaoei; by trench-ploughing, the same purpose will be better attained; and, best of 
all, by spade trenchldk- But a method equally effbctual vitn the first, more expeditious, a^ more 
destrucnre to grubs, insects, and other vermin, which are a^ to toed on the plants in their early growth, 
is that of paring and burning. This is, however, chiefly practised where the sward is rough ano moun^ 
with rushes, sedge, and other plants of the coarse kind, but it might be bad recourse to on others, wUh 
benefit 

5968. TAe time of solving may be extended from February to July. Early sowing, 
however, is to be pmerred, as in that case the plants come up stronger and afford more 
produce the first season. 

5969. The mode of sowing is generally broad>cast, but the plant might be most advan¬ 
tageously grown in rows and cultivated with the horse-hoe. The rows may be nine 
inches or a foot apart, and the seed deposited two inches deep. The quantity of seed 
for tlie hroad-cast metliod is five or six pounds to the acre; for the drill mode, two pounds 
are more than sufficient, the seed being smaller than that of tliu turnip. New seed, 
where it can be procured, should always be sown in preference to old; but, when of tlie 
latter kind, it should be steeped for some time before it is put into the ground. 

5970. The after-culture of the woad consists in hoeing, thinning, prong-stirring, and 
weeding, whicii operations may be practised by hand or horse tools, as in tlie culture of 
teazle. 

5971. Gathering the crops. The leaves of the spring-sown plants will generally be ready 
towards the latter end of June or beginning of July, according to the nature of the soil, 
season, and climate; the leaves of those put in>at a later period in the summer are often 
fit to be gathered earlier. This business should, however, constantly be executed as soon 
as the leaves arc fully grown, while they retain their perfect green colour and are higlily 
succulent; os when they are let remain till they begin to turn pale, much of their good¬ 
ness is said to be expended, and they become less in quantity, and of an inferior quality 
for the purposes of the dyer. 

5972. /»tke execution qf this sort cf business, a number of baskets are usually provided in proportion 
to the extent of the crop, and into these tlie leaves are thrown as they are taken iVom the plants. The 
leaves arc detached from the plants, by grasping them firmly with the hand, and giving them a sort of a 
sudden twist In favourable reasons, where tlie soils are rich, the plants will often rise to the height of 
eight or ten inches; but in other riruiimstancea, they seldom attain more than four or five: and where 
the lands arc well managed they will often afford two or three gatherings, but the best cultivators seldom 
take more than two, whieh are somctimei, mixed together in the manufacturing. It is necessary that the 
after-rroppings, when they are taken, should be constantly kept si^rate ftom the others, at they would 
injure the whole if blended, and considerably diminish the value of the produce. It is said that the best 
method, where a third cropidng is citlicr wholly or partially made, is to keep it separate, forming it into an 
inferior kind of wood. 

5973. The produce is mostly from about a ton to a ton and a half of grran leaves. 
The price varies considerably; but for woad of the prime quality, it is often from twenty- 
five to thirty pounds the ton, and for that of an inferior quality six or seven, and some¬ 
times much more. 

5974. To prepare it for the dyer, it is bruised by machinery to express the wdtery part; 
it is afterwards formed into balls and fermented, re-ground, and fermented in vats, whera 
it is evaporated into cakes in the manner of indigo. The haulm is burned for manure 
or spread over the straw-yard, to be fermented along with straw-dung. 

5975. The use of woad in dyeing is as a basis for the black and other colours, 

5976. To sasx seed, leave some of the plants undenuded of their leaves the second 
year, and when it is ripe, in July or August, treat it like turnip-seed. 

5977. The orUp diseases to which the woad is liable are the mildew and rust. When 
young it is often attacked by the fly, and the ground obliged to be re> 80 wn, and this 
iBore than once even on winter-ploughed grass lands. 

Subsect, 6. Weld, or Dyer's Weed. — Reseda Lu^la L. ; Dodesfindria Tri0ma l<., 
and ^seddeetB Liudl. Gaude, Fr.; Waud, Ger. (j%. 802.) 

5978. Weld is on imperfect biennial, with small fusiform roots, and a leafy stem from 
one to three feet in height. It is a native of Britain, flowci| in June and July, and 
ripoM its seeds in August and September. It is cultivated in a few places in England, 
and chiefly in Essex, for its spike of flowers, and sometimes also for its leaves, both of 
which ore used in dyeing. Its culture may be considered the same as that of wood, 
only being a smaUer plant it is not thinned out to so g^eat a distance. It has thi* 
advantage for the faitner over all dther colouring plants,|riiat it only requires to b« 
taken up and dried, when it is fit for the dyer* It is, however, an exhausting crop. 

5979. Weld will on any soil, but fertile loams pr^uce the best crops. In Essex, 
it i« grown on a stiff loam, moderately moist. 
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i/ltu KM, (tie leed it town in April or the beginning of May, gOneraily 
broad-catt The quantity ot teed it flrom two quarts to a gallon per 
acre, and it should either be flresh, or, il two or three years old, steeped 
a few days in wa|pr previously to being sown. Being a biennial, and 
no advantage obtained Bom it the first year, it is sometimes sown with 
corn iro[M in the manner' jf clover, which, when the soil is in a very 
rich state, may answer, provided that hoeing^ weeding, and stirring 
take place as soon the com crop it cut. The best crops, however, will 
obviousljs be the result of drilhng and cultivating the crop slooc. 
The drills may be a foot asunder, and the plants thinned to six inches 
In the row. In the broad.cast mode. It is usual to thin them to six or 
eight inches’ distance every way ; often, when weld succeeds corn 
crops, it IS never either thinned, weeded, or hoed, but left to itself till 
the plants arc ih full blossom. ^ 

5981. T/te crop is taken by pulling up the entire plant: 
and the proper period for this purpose is when the bloqm 
has been produced tlie whole length of the stems, and the 
plants are just beginning to turn of a light or yellowish 
colour; as in the beginning or middle of July in the second 
year. The plants are usually from one foot to two feet 
and a half in height. It is thought by som<. sdvantageous 
to pull it rather early, witiiout waiting for the ripening 
of the seeds; as by this means there will not only he the 
greatest proportion of dye, but the land will he left at liberty for the reception of a crop 
of wheat or turnips; in this case, a small pai t must be left solely for tlie purpose of 
seed. 

5982. /a the execution qf the work, the plants arc drawn up by the roots in small handfhls; and, after 
each handful had been tied up wltti one of the stalks, they arc set up in fours in an erect position, and 
left to dry. Sometimes, however, they become sufficiently dry by turning without being set up After 
they have remained till fully dry, which is mostly c ffected m the course of a week or two, they are bound 
up into larger bundles, each, containing sixty handfuls, ,md weighing fifty.six pounds Sixty of these 
bundles constitute a load, and, in places where this kind ol crop is much grown, arc tied up by a stnng 
made for the purpose, which is sold under the title of weld cord. 

5983. The produce ofweU depends much on the nature of the season ; but from half 
a load to a load and a half per acre is the quantity most commonly allbrded. It is usually 
sold to the dyers at from live or six to ten or twelve pounds the load, and sometimes at con¬ 
siderably more. It is mostly bought by peisons who aftt rwards dispose ofit to the dyers. 
The demand for it is sometimes very little, while at otheis it is so great as to raise the 
price to a high degree. It is sometimes gathi red green and treated like woud or indigo; 
but in general the dried herb is used by tlie d} ers in a state of decoction. 

5984. The use of weld in dyeing is for giving a yellow colour to cotton, woollen, mohair, 
silk, and L'neii. Blue cloths are dipped in a decoction ofit, which renders them green; 
and the yellow colour of the paint called Dutch pink is obtained from weld. 

5985. To save seed, select a fen of the largest and healthiest plants, and leave them to 
ripen. . The seed is easily separated. 

5986. The chuifdiWK of weld is the mildew, to which it is very liable when young, 
and this is one reason tliat it is often sown witli other crops. 

SuflsEcT, 7. Bastard Saff'ron. — Cdrthamus Hnetorivs L. ; Si/n^eniskt Polygdmia 

jEqudUs L., and Cynarociphales J. Cartkamc, Fr.; Wilder Safraii, Ger. (^. 140. 

p. 174.) 

5987. The bayard saffron is an annual plant, which rises with a stiff ligneous stalk, 
two feet and a half or tlirce feet high, dividing upwards into many branches, with ovate 
pointed sessile leaves. The flowers grow singly at the extremity of each branch ; the 
heads are large, enclosed in a scaly calyx ; each scale is broad at the base, flat, and formed 
like a leaf of the plant, terminating in a sharp spine. The lower port of the calyx spreads 
open, but the scales above closely embrace the florets, which stand out nearly an inch 
above the calyx; these are of a fine safiron colour, and this is the part which is gatlicred 
for the use of the dyer. 

^5988. It grows naturally m Egypt and some of the warm parts of Asia; but, being an 
annual, our summers admit of its going through a course of existence in this country. 
Sown in April, it flowers in July and August, and the seeds ripen in autumn; but if the 
season proves cold and moist, when the plants are in fiovi%r, ^ere will be no good seeds, 
produced; so that tiicre<ve few seasons wherein the seeds of this plant come to perfeo 
tion in England. 

£889. It is euUivoted in^eat f/enty in Germany, and was formerly grown in England. In Houghton’s 
Collections, It Is rdated by a gentleman, in 188J, that twenty-five acres in the Vale of Evesham, in Olotices. 
tershice, were sown with this seed,; the soil a mixed sand of about fifteen shUllngsan acre in value; it bore 
a crop of wheat the year before, ins dressed for barley, and liaJ a harrowing extraordinary. This piece of 
ground was taken for two years bjflin adventurer in this seed, at the rate of twenty.five pounds pet acre, in 
coniidcratiDii that this plant is said tube a great Impoverlsher of land. He sold the flowers tnLondoo for 
lOf. per pound; a price, he mM. much below hU expectation. He gained above thirty sMIlingt an acre 
clear profit, except the price of the seed; but of this there was a plentiftil return (about one hundred and 
forty bushels), which, bad it been well managed, would have amounted to a considerable value, like 
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moat otba iiuinDfiuitvriaJ jtou it la (wniidcreil an Imporeiidier of the groutid j tioth by exhaiutiiw it, 
and by aflbrding but little naulm oa manure. 

5990. I%e soil it requires is light, and th^ preparation and culture, according to Von 
Thaer, equal to that of the garden. The seed is sown in rows, or deposited in patches 
two feet apart every way, and when the plants come up, they are thinned out, so as to 
leave only two or three togetlier. The soil is stirred and weeded during.summer. In 
August the flowers begin to expand; the petals of the florets are then to be cut oflT with 
a blunt knife, and dri^ in the shade, or on a kiln, like the true safiron. Ihis operation 
is performed in the early part of the day, and continued doily till October. The plants 
are tiien pulled up, sheaved and sliocked, and threshed for tiicir seed. 

5991. The use of the flower of bastard saffron is chiefly in dyeing. It is also pqt in 
80 up% pies, and puddings, like the leaves of the marigold or the common safiron. The oil 
product ^m tlie seed is used both in medicine and painting. The stalks of the plants 
are commonly burnt for manure. 


Subsect. 8. Various Plants which have been proposed as Substitutes for the Thread and. 

dyeing Plants grown in Britain. 


5992. Though few of these are likely to come into cultivation, yet it may be useful to 
notice them, with a view to indicating our rebotirces for extraordinary occasions; to lead¬ 
ing the young cultivator to reflect on the richness of that immense store-house, tlte 
vegetable kingdom; and to pointing out sources of experiment and research for the 
amateur agriculturist. Every kind of limitation has a tendency to degrade the mind, and 
lessen enterprise. The plants to be here enumerated, naturally arrange themselves as 
thread plants and colouring plants. . 


5993. 77te thread plants that have been tried are the ^scl^piar gyrlaca, Ih-tlca diofea (or nettle), Ut. 
ttca canadense (or Canadian nettle), tlio 3|iartium yfinceuni, and Cytuus acopSrlus (broonu), £^6blum 
angustifbliuin, ErtiSphoruni polyatSchyon, &c. The /lecl&piaa syrlaca, Syrian bwollow-wort, or Virginian 
Bilk, IS a creeping-rooted perennial, witli strong erect steins hroin four to six feet high. It is a native of 
Vir^nia, mid flowers in July. The flowers are succeeded by pods, containing a down or cotton, which the 
floor people in Virginia collect and fill their beds with. In Germany, and eapecLslIy at Leignitz, attempts 
were made, in 1790 and 1800, Voii Thaer informs us, to cultivate the plant as a substitute for cotton. It 
was found to grow readily on a jioor soii; but the growers cnuld not undersell the importers, nor produce so 
good an article. The Erldphorum pulystilchyon, or cotton gross, glows abundantly in our bogs, and its 
seeds arc Airnishod with a cottony substance, gathered by the country people to stiifl'pillows, &c. ^hia 
substance has been spun and woven into very good clotli. The common nettle allbrds a fibre which has 
also been spun and manufactured. The fibre of the Spirtium ^finucum, rush-like, or Spanish broom, a 
Dative of the south of £urcm, but quite hardy in Britain, is inMe into very good cloth both in the south 
of France and in ^in. The fibrq of the common broom makes an inferior description of cordage in tho 
former country. The Fpilbbium angustifblium, and other species of willow herb, common by the sides ol 
brooks, aflbrd a very good fibre, as do a great variety of plants: and in Sweden a strong cloth is made A-om 
the stems of the wild hop (Hbmulus LCipulus), and the same thing has been done in England. (TVaiss. 
Soc. Arts. 1791.) Indeed there arc few plants the fibres of which might not be separated and rendered 
available for the purpose of spinning threads for weaving into cloth, or of mashing for making paTCr. The 
fibres of all nettles and square-stalked herbaceous plants answer for the former purpose ifmd Jmlh the 
fibres and bark of several plants, for the latter. The fibres ot all the herbaceous mallows are uncommonly 
white, and finer than camel's hair; and in Germany they arc iischI in inakmg an imitation of India Mper 
for engravers. The filaments of the common field-bean are among the strongest yet discovered : these, 
with a little beating, rubbing, and shaking, arc easily separated from the strawy part, when the plant has 
been steeped ten or twelve days in water; or is damp, and in .i state approaching to termcntotlqn, or what 
is commonly called retting. Washing or pulling it through heckles, or iron combs, first coarse, and then 
finer, is necessary to the dressing of bean hemp: and is perhaps the easiest mode of separating the fila¬ 
ments firom the thin membrane that surrounds them. The fibre of the common nettle is very similar to 
that of hemp or flax, inclining to either according to the soil and different situations in which it grows; 
and it has been shown by experiment, that they may be used for the same puiposes as hemp or flax, from 
cloth of the finest texture down to the coarsest quality, such as sail-cloth, sacking, cordage, &c. {Smtlh's 
Mechante, voL ii.) It might be worth the attention of any one who had Icistire to collect a few, say only 
two, stiUks, of a great number of spwies from a botanic garden, to immerse them a sufficient time in son 
•oap and warm water, and prove their absolute and comparative value as fibre plants. 


8994. BraarnJUa ItiinpaTed britvepliia the tviaiormost 
vlipnms shoots of the fbrmeT year, liit two or three weeks,niore 
orloas, aecordlna to the heat of the seasoD, In staonant water, 
or by boiling them fbr about an hour m water, Itijs dune, the 
Bax comes nuely from the twigs ■ and, where Uure is not ma¬ 
chinery tor the purpose, may be easily peeled or slripped off, by 
children or others, at any tune when not quite dry, In the same 
way at bamp it peeled from the sulks. Being cleared of the 


Bax, and steeped ibr some time In boiling wmer, the twig, or 
wood, becomes tough and beantlBilIy white, and u worth, at a 
medium, from a tbUUng to eighteeMeace par pound Ibr 
making cariiet brooms, ike. When strniped frora the twigs, 
the Bax requires only to be well washed m rdd water, tom 
wrung and shakai well, and hung out to dry, pntloualy to its 
being sent oif to the paper manutheturen. (SndWt ala. 
eSame, vol. U.| 


6995. Of eotouring platits, the number that may be, and even ate employed, is almost endless. The 
reader has only to Took into any botanical catalogue, and observe the number of plants whose specific 
names arc formed from the adjective tinetbrius; and these, though numerous, are still only a small put. 
, On looking into the FJbra Britdnnfca, ot JNbra Suieka, he will there find a number of plants, trees, and 
' even mosses and ferns used for dyeing. A number bave been tried in thisscountry and given up; as an 
Ibstance, we mention Gklium vbrum, which, in 1789; when the price of madder was high, was trieo under 
the authority of the privy council for trade. The Crtiton tinetbrium. Genista Gnctbria, AhAmnus catMr. 
ticus suid iniectbriuss and FUntdgo fay Ilium, are cultivated in France as dyeing planta 


Sect. II. Plants cuMoated fbr the Brewery ^md Dist^ery. 

5996. (f plants grown erjjresdy for their use *m the brewery, the only one of conse- 
{uence is the hop; the anise and caraway are erown on a very limited scale for t|ie 
listillery. 
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SuBSFrr. It The Hop. “.^HimniuB Liipulut Li} Dta^cia Pent&ndrut It.) and VjticiteJ. 

Houdhn, Fr.; Hoppen, Get. , Lvpolo, Ital.; and lupulo, Span. [fg. 803 ) 

5997. 2'lie hop is a perenniaUrooted plant, 
with an anLiial twining stem, which, on poles or 
in hedges, mil reach the height of from twelve to 
twenty feet or more. It is a native pf Britain, 
and most parts of Europe, in hedges, flowering 
in June, and npening its seeds in September. 
The female blossom is the part used and as tlie 
tnalo and female flowers are on different plants, 
the female only is cultivated. 

5!N8 When the hop teat first used for preserving beert 
e or cultiv ited for that purpose, » unknown, but its culture 
, was introduced to this country from Flanders In the reign 
j ot Henry VI 11 Walter Blith, in fais ingluh Improver 
Imprmed, IMU, the thml edition, l&'IS, p ^ ,has a chap, 
ter ui>on improvement hy plantations of hops, Ac. He 
observes, that “ hops were then grown to be a national 
commodity but that it was not many y°ar8 since the 
famous city of London iictitioned the paruaiiient of Eng. 
land against two anusancies, and these were Ncweastle 
coals. 111 rogird to their stench, &c, and hops, in rcgaid 
they would spoyl the taste of drink, and endanger the 
people, and had the parliament been no wiser than they, 
we had been in a measure pined, and in a great mi asure starvcnl, which is just answerable to the prin. 
ciples of those men who cry down all devices or ingenious discoveries as jirojects, and thereby stifle and 
choke improvements ” 

'19'ID I hr tup hoi long been cultn aU d extenstvi ly in rainy parts of Fnglind, bnt not much In Scotland 
tit Iseland According to Brown, hops ire not advantageous in an agricultural point ot view, because 
mueb foanure is ab'tractc d by them, while little Or none is returned They are an unicrtain article of 
growth, often yielding Urge prohts to the cultivator, and is often making an imperfect return, barely 
sutHcifht. to detray the expenses of labour Intact, liotn are exjiosed to more diseases than any other 
jflant Wiui which we are acquainted, and the trade aiTords a greater room for speculation, than any other 
exercised within the British dominions (Broun') Parkinson in a paper on the culture of the hop in 
Nottinghamshire, publivhed in the Farm Mag vol xvi, observes that * the hop is said to be a plant very 
properly named, as there is never iny certainty in cultivating it ' 

6000. There are several vaneius of the hop. The writer of The Stfnopm Hn^andrif 
disUnguibhes them under the titles of the Flemish, the Canterbury, the Goldings, the 
Farnham, Ac., and says that the Flemish is held m the lowest estimation of any. 


OOOI The F/emtih hop, he says, is of a smaller sire, ot a much closer contexture, and of a darker green 
cwlour, th in any of the rest, and grows on a red bin I, and h is so near an affinity to the wild or hedge-hop, 
that It would never answe r fur cultivation, did il not possess the iirojKrty ol resisting the blast with greater 
vigour than theothir kinds, so that, in years when these last arc covtred with flics and lice, the tlcnnsli 
liou appcirs strong and healthy At picking time, likewise, this kind of hop, he says, takes less damage, 
either by the sun or ram, than any other, ind upon the sc accounts, it may answer the views of the planter 
to have a lew acres of it, which will secure him a crop mablosting season, when those of the more valuable 
class are dest^jed, so as to be worth nothing 

6002. The mh most favourable to the groulh of hops are clays and strong deep loams 
but It IS albo of great importance that the subsoil should be dry and friable, a cold, wet, 
tenaceous, clayey understratum being found extremely injurious to the roots of the 
plants, os, when they peiietiate below the good soil, they soon become unproductive, and 
ultimately decay. 

fiOOl A chalky soil. Bannister says, is, of all others, the most mimical to the growth of this vegetable, 
the reason of which he takes to be the dry and pan hing quality of the chalk, by which the routs arc pre¬ 
vented ftom absorbing a quantity of moisture, equal to the supply to the vine or bind with sap during Its 
growth for though a dripping summer is by no means kindly to the wcllare of the hop, yet since the vino 
in a healthy state is very luxuriant, and furnished with a large abundance of branches, leaves, truit, Ac, 
It fbllows that tbedemarci of moisture ftom the soil must be pronortionably great to preserve the plant m 
health and vigour, and for this reason the ground ought not to be deficient in natural humidity Hence 
we generally find the most luxuriant vine crowing on deep and rich land as moulds, Ac , and in these 
grouDds It is common, he says, to grow a load on an acre But it is to he observed, however, that the 
abundanceof flruit u not alwajs in proportion to the length of the vines, since those soils which, ftom then 
fertility, cause a Mfte growth ol vine arc more frequently attacked by the blast, than land of a slialloWcf 
st^le where the vuie u weaker and less luxuriant 

6004 But though rich moulds generally produce a larger growth qf hops than other soils, there is one 
exception to this rule, where the nowth is ftequcntly eighteen or twenty hundred per acre Ihis is on 
thet'oeks In the neighbourhood of Maidstone, in Kent, a kind of si ity ground, with an understratum of 
stone On these rocks there is a large extent ol hop garden, where the vines run up to the tops pf the 
longest poles, and the increase is equal to that on the most fertile soil of any kind 

6001 The most desirable situation for a hop j lantation is ground, sloping gently towards the south of 
smthiwest, and screened, by means of high grounds or torest-trees, ftom the north and north east At 
the same time it ought nqt to lie so confined as to prevent that free circulation of air which is indispensatdy 
necessary where plants grow so close together, and to such a height A ftee circulation of air, m a hop. 
ground, not only conduces to the health and vigour of the plants, but also jirevents the crops from being 
bUghiM, or what the hi^farmcrs call fire blasted, which often happens towards the middle of a large 
close-planted hO^gtound, while the outsides, in consequence the more ftee circulation of air that there 
takes pbuse, resolve no Injury whatever 

6006 Baimuter asserts, that thdke fields which he within a few miles of the ica, or in the neighbourhood 
of martny or ftmny levels, ate seM^ra favourable to the growth of hops, as such grounds geners% miscarry 
in « Masting year, and though, ftom the fertility of the soil, they may perhaps bring a plentiful crop Ui 
these seasone when the growth is general, such a situation (s eligible for a hop ground In Worcester, 
shire and Merefordshlto bops are very generally grown between the rows of ftult trees In dug or Roughed 
oicharda 
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5Q07< fn pnpmng the previpusly t« plantiftg, '<»nsiderable attention is necessary, 
by fallowing, or otherwise, to destroy the weeds, and to reduce the soi} to as pulverised a 
state as pottle. The ridges should also be m^e level, uid dung applied with a liberal 
band. Tbe most effectual preparation is trenching ei^r by the plough or by man^ ial 

labour. ^ 

edbs. The mode of planting is generally in rows, making the hills six feet distant from 
each other; though there are some people who, from staricious motives, prefer a five*feet 
plant. But as this vegetable, when advanced in growth, produces a large redundancy of 
bind or vine, and leaves, it should seem that six feet cannot be too wide a distance; and 
that those which are planted closer will, from foo confined a situation, be prevented from 
enjoying a free circulation of the air; from which much injury may proceed, aS blasts, 
mildews, moulds, and other accidents, not to mention the disposition of the vine to bouse 
or grow together at the tops of the polos, whereby the hops are so overshadowed as to be 
debarred the influence of the sun, and prevented from arriving at half their growth. 

' 6009. As the planters dtffkr in the number qf hills to be niado on the same given quantity of land, so are 
they no less capricious as to the manner of placing them; some choosing to set tncin out with the most 
cautious regularity in rows of equal distances, whilst others prefer planting in quincunx. The former method 
has this advantage: that the intervals may, in the early part of the summer, be knit clean by means of 
the cultivator and narrow; but, in the latter method, these implements arc rendered Inadmissible by the 
irregular station of the plants; and the ground must be tilled with the hoe at a greatly increased expense, 
at the same labour might be performed to as much advantage with one horse, a man, and a boy. Who will 
do more work in a day than half a dozen labourers can with a hoe. 

6010. The ordinary season for planting is spring, in February or March; but if bedded 
plants, or such as have been nursed for one summer in a garden, are used, then by 
planting in autumn some produce may be had in the succeeding year. But, according 
to the author of 2'he New Farmer's Calendar, “ the time for planting is commonly that of 
dressing and pruning tlic old vines when cuttings may be had, w liich is in March or 
April; but when root-sets are used, as on tlic occasion of grubbing up an old plan^ 
ation, October to the beginning of November. But at wliatever period they are planted, 
great care should be taken that the same sorts be planted together, as by this means tliere 
are advantages derived in their after-culture.” 

6011. The plants or cuttings are procured from the old stools, and each should have 
two joints or eyes; from tlie one which is placed in tlie ground springs the root; and 
from the other the stalk, provincially the bind. They should be inaiie from the most 
healthy and strong binds, each being cut to the length of five or six inches. Tiiose to 
be nursed arc planted in rows a foot apart, and six inches asunder, in a garden ; and the 
others at once where they are to remain. 

6012. The mode of peforming the operation of planting in Kent is as follows: 

6013. The land having been previously cleaned and prepared, dung is laid on the field in small heapi 
near the places where if Is proposed to plant the hop slips or sets. These places are commonly marked on', 
by infixing a number of stakes at proper and regular distances; that done, small pits are formed by taking 
out a spit, or spade's depth of earth; and the earth below being gently loosened, a certain qij^intity, about 
half a bushel, of dung is laid tlicrcon; then the earth that was lormerly taken out is again replaced, and 
so much add^ as to torm a small hillock On this hillock, five, six, or seven sets, procured from the roots 
or shoots of the old stock, are dibbled in The iiiants arc placed in a circular form towards the top of the 
hillock, and at the distance of five or six inches from each other. They are made to incline towards the 
centre of the hillock, where another plant is rommonly placed. 

6014. Another mode of planting is as follows:—Strike lurrows with the plough at equal distances of eight 
feet; when finished, repeat the same across in the opposite direction, which will divide the piece into 
cight-feet squares. The hills are to be made where the fkirrows cross each other, and the borse-hoe may 
be admitted between the rows both ways. According to the Sufibik husbandry, the plantations are formed 
into beds sixteen feet wide, by digging trenches about three feet wide, and two or three feet de^; the 
earth that comes out being spread upon the beils, and the whole dug and levelled. Upon this they, ia 
Mareh, form the holes six feet asunder every way, twelve inches diameter, and a spit deep, by which three 
rows are formed on each bed. Into each hole they nut about half a peek of very rotten dung, or rich 
compost, and scatter earth upon it; and in each they plant a set, drawing earth enough to it afterwards to 
form something of a hillock. 


6015. An interval crop is generally taken in the first summer of a hop plantation. 
Beans are very generally grown; and Bannister is of opinion that twAjrowa of beans 
may be planted in each interval without any damage to the hops, wbetherrodded sets or 
cuttings. In the latter case, this mctliod may be pursued in the second year, at the end 
of which tbe vine from the cuttings will not be in a more forward state than that frgm 
tlie bedded sets in the first autumn after planting. Others, however, think that neitter 
beans, cabbages, nor any other plants, except onions, should be put in. 

6016. The fher-adture f\he Acy, besides the usual processes of hoeing, weeding, 
stining, and manuring, includes eaiming-up, staking, and winter dressing. 


and one in um ft>r this. 


by the name of hop-nidget When the hop-ttooU are formed in the angles of squares, tne intervals may 
be hoed both lengthwise and across, and thus nothing is left to be performed by manual labour but puUmg 


be hoed both lengthwise and across, and tnu 
out any weeds which may rise in tbe hills. • 
6018. Stirrhttg, in the hop distriUs, is chief 
spud); but It might be equally well efliicted 
the expanding horse-noe set with coulb 


stinr^ to any desirable deptii, either in summer or winter and, with tbe plough, tbe surf^ could ha 
•lutnted at oiscretton. Once goinf and returning would efliect this, either by the paring or clearing' out 
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m 

t)»t ft>nntng dtfMtr a ridflet, er MtUr between the rows, both lengthwise and across. or tHHce 

giNng in the tame direction would also succeed, and would be the preferable mode of coyenng^ m manure; 

dOift In the apptMtfan mdnare, various modes are adopted Some aiwairs use well rotted stable 
dung; others, oonposts Of earth and dung. and a few, littery dung In laying it on, many prefer the 
autumn to the spring, and heap it on the hills without putting any between the rowa Others put H all 
between the rows, alleging that laying it on the hilts eneouiv ges insects, exposes the dung to evaimration 
and loss, and sornetimos, when mixed with earth, hinders tlie plants from coining up A great dem |nll be 
found In favour of, and against each of these mode^ in the numerous works on the eulture of the hop, which 
have been written during the last three centuries: nut it must be obvious to any person generaiiy conversant 
with vegetable culture. Chat well rotted stable dung must be the beat kind for use, and early In spring the 
best season for laying it on ^ that little benefit can be derived by the roots when it is laid ml the hiifa, and, 
consequently, that It ought to be turned into the soil between the rows by the {dough Fifty cart-loads ot 
dung and earth, or thirty r^dung, once in three years, is reckoned a good dressing, but some give ten or 
twelve loads every year Too much dung renders the hops what is called mouldy, and too little causes 
the crop to be poor and more liable to be eaten by inserts 
fiOSQ "Earthmg^up commences the first May after planting, whether that operation be performed in spring 
or autumn Hy the end of the spring season, the young shoots have made some progress, and the earth 
Is then drawn up to their roots ftoro the surrounding intervals, in order to strengthen them The next 
earthiiig-up is in autumn, when the hills are by some covered with compost or manure} but by such as 
prefer moughing in the manure betweeu Che rows, this oarthuig up is not given Some give an earthing, 
up of this kind in spring, ami generally in ]?tbruar>,chiefiy to regard the i^nts, as that is found to render 
them less liable to disease, and the attacks of insects, for tne shoots not bt^^inning to grow till the weather 
it warm, they then shoot more rapidly In April and M ly, their progress is slow , but in June and July, 
when the nights are warm, they will grow nearly an imh In the hour Ihe onW essential earthings 
up, however, are those given the first year in May, and those given annually aR« the operation of 
dressing, whether in autmnn or spring, which inde^ may be called replacings of earth, Irather than 
earthings-up. 

fiO^l In drenstng the hopplant%, the operations of the first year arc confined to twisting and removing 
the haulm, to whun some add luping or cartiiing up in autumn 

609)f The operaihn hvutinff U oonhiied to oui h plants as rally roniim.nred <m return of good weather. In March, 

luiTe been {ilanted In spring, and ore not eaptx tod to produce when the iiiiU an spread out, in gihIct to glre r^poitnnity to 

any crop that aeavin. It U p«rfonned in the end of lunc or m i^ne and dretta ihe«iUKks J he earth betiig then cleared ava/ 
Juv, and consists in twisting the young vines Into a buiuJi or from tin principal roots by on iron liutrument called a plcken 
knot, so that, by thus dt.>oour;MCing tMr growth, ilia loots ire the rematiin of (ni former year^ vines ore cut ott, togdUu-l witfi 
cnaMfld to api^l out more vigoroujily, amt to acciiiire strength tlie shoots w hirh were not flowed to atta* h themselves to the 
ptevluualy to the apvroacli (»f the winter heasun n poles in the fornver sexton, and also any youiw suclieTS that 

6023 itmatSHg M lakes plat e soon after Michaelmas, may htvo '•jnung tip abtml the tilges of the nilh, so that 
nod consl^ sliii]^! In cutting it ever with a sickle, and < any nothing is allowed to riinam ih it Is likely to injure the prin* 
Ing it oft the field for litter or burning \fUir tills oi»crHtion, < ipal roots, or thUr shooting out stisuig vigorous vines 

some add cu|nng, or covering the htli with a compost but this at tlio prw|Kr m t»on Vfter the roots have been pn | erl> t le uied 
does not mipeariKceasarv ami is lit many c tses U ft iindorn iiul pruiu^, the hills are again fhnnerl, with an adtlUlon, U 

dthti The /Irjtf year*4 of hoiwexiHitod to produce not cvtrv >• “ir, ar host evtiy second or thinl ytar, of a iroper 

ftowerto, such as those plsntial from bedded seta In the pretcdiug <]uan(tiy cl ttini ist manurs, th it had lieeo previously wd ia 
autumn, ooiiiuscs ill supplying three or tour half itoli'sthat is, small htaps on the hmi ground In the course of the winter, 
polu>» of tour or five fe^ln length to each hdl,and unrtmuving or m the tarly |>art i f sirina At this season suth stts ve 
the hanlin in autumn, astn the other cue procured as may be wanted tor the nursery, or tor new plant- 

The ^aur/y dremtiL ofeet/Mmhr J hop j lanf $h me consists ahoni 
of what is }aro lutiaily caluxl picking I his optration i> gene- 

60^ TTie yt arty operation (ff stacking of setting the poh s commences towards the end of April, or at 
whattwrr period, cirlier or later, the shoots may have risen tuo oi three inches 


6047 The polee are etraif^hi thmiT ehoide f urulern h> /, -i^, 
oak, chistnut, or wjitow. ftoin sixteen to twenty lect high 
Tb^ l>oles are set two, but m< rc frequently three, to a h 1l 
and are to placed as to lenve an <»|K.iiing lowirds the south, to 
admit the sunbeatiiH The manner of lixir^ thi in is h> making 
^e)> holct openings m the grouml with an iron ciow Into 
these holes the root enda are put, when the lartli iv rainmeil so 
hard About thuii, thal thiy verv seldom alter from lh« j osition 
in which they were plaretl, except on occiidon of very violent 
gales of wind . OraiC care is nucessaiy in niaring the poles, 
and no less luagment and exi>crienc4. In deteniuning what 
ought to be the proper height When very long iiole, aro ui 
a hop i^und, where the stocks are too old oi too \oimg, or 
where Uie soil is of indifferent quali^, the stocks are not only 
greatly exhausted, but thecnqi ahrays turns out unproducthi, 
«k8, till ffitf vinos reach the top, or ratho* till they osertop the 

eJes, which depends on the strengUi ut the sticks and tho 
ualUy of the sod, the lateral branches on winch Uie hops 
row never iM^dn to shoot out, or make any i 

6048 PUttUere ure much dnidedm their setdiMen/e ae io the 
n¥mbrr of pofr* to te erf oufOiAif eacA Ml 1 Itrce |ioU a are tlic 
general nllowanee, ol**ervlTig ro place the stoutest pole to the 
ncurthem aiipect of tte hiJI, though it is no uiu-oinmon prac 
tice to set (bur pcdcs, and m strong land five or six, to n bill 
In beliatf of ihit latter mode it Is urged, that, wbi re the land 


But, If a free clrcuiatton cV the air be a matter of such im 
poitance to the well beii^ of a ertm of hops as is generally 
Imagined (and this la a rioctnne which, it is believc<l,cannot be 
coBtrovened), the bicumhering of the hilU with an additional 
nuntoer of polea cannot foil tobeof infinite dis seivice to the 
fiitore growbi ftw \ and It will be readily acknowke^i, 
that the quantity of hope on the umt given number of nilis 
will be mart oonaJderable wherf* three poica only are stt up, than 


where the luZtt are crowded with a lart^ number, whetherae 
oonaldar the mlachief likely to w crim ftirni the stomated air, or 
fkotf. the rednudam^ of the rliie, whlih the hops are lire 
vented ftomaitlvlng to their proper atu or growth Thi chief 
att lA poling a hop^^und 1*, first, to idtch the hole to a proper 
depUi, alMNit twfiity Indheei rtext, lo set down the iKdc Wirh 
eome eseetiM «f etrengfftf that being well sharpened it m ly 

At itaalf irmly St tile boctm , thlwUy, that the toM of die polee 

m» stapd fo am S dwseti 11 ea to Uam mitwsrda from the hill, 
to vtievesf • sa mich ss OMble, fhinhouiing of the vine, ana 
Uiui,tik tesfift ^ esnn oloistoihemle with thefooc. For 
woBt of t s k tiwl to iliM psniDulexe in nw labourer, a moilerate 
UgMof iti^wtiilooaanibepotoi,ioaa not only to ocoaalon a 
double wit the bssMi of Injuring the nitnre crop by 

tcarmgrkwiijwff yie vdae, which, fioro Itegiw tuxuriancy, will 
bceorito iwbted togfthttr, or, le it Ik tvrroed, housed at the ei- 
treuto^geiitfibepalae » 


‘varmi widlM, tli 
nwna^liiMi fwo 


grth and poUahad An experienced grower 
s xnopie, whoae bark le peniU'iily am and 
that as hae fiNqnentiy observed, when the 
oeld^ Ihs aflwlD.ro lasdflv qf s taoder fhoh 


perall'iily ; 
observed, v 


ptded vlnt reclmm), its hi.id against the velvet bark of (he 
maple, whik others hchl them aloof, from chilly amooth- 
barkid poles 1 his is prob ibly more fanuful than ccarect, 
smc« find the hoft twining with equal luuiriance roniid the 
«‘iiwioffi 1 arked ash *uiil the rough b irxccl l*uch or at acia, and 
witli icis}te« t to chilly smooth pi les, the hop is known to twine 
witli !'» II m h vigour r und iron or copper wire as round any 
wo(x1 wfiatevtr (fra* t M ig %ul ili) 

6U10 in record to the sue qfihe poie, hops, Ukewise, it is well 
km wrt, have (heir instinctive choice or ap|)roliation, with 
resptet to (he (hlckneis of thsir support} unbracing, with 
greaur readiness, a role that is moeieratUy small, than one 
whu h »thie k at the bottom 1 he ordinary i Ircumfovnce of 
poles, at the thUkest end, mav be sot down at firom six to ume 
iiicheN, t i|H ring to ffie sire of a walking e ane at the top t and 
the Iciigih from hftewn to twenty f et, or lumardfl Ihfterent 
ground'* rieniire diftcKTe iit lengths of pole Ixi the rich grounds, 
in (lu nc {.nbourhood of Maidstone, the jxiks of grown hoM 
stand. In eenual, ft-om fouriet n to sixteen feet above tli« hilfs, 
nnd have m>m eighteen inches t<» two feet beneath the surface 
But, on wi aker lands j[»ole« are not •leen to me more fhaa ten 
to twelve feel hij^ lienee, a vani'iy of ground Is eonreiiem, 
(to thi }K>les, by oeenvmg at (he roots, grow shorter, and, in a 
course of itirt, get tuo short for strong vineH, on ricli land 
liiey are, in this case told, and (rnnsfoned to less pi^uetlie 
JamlRL and viiiet of liumbler ^wth 
6U31 jVrrv paiee have eomwmee the twk sAaied q|y, under au 
Idea that it saves th« m from the worm, whiUi some men aie 
of opinion (hat there is i warmth In the bark# witicb Is acc^t- 
able to the y ning vines, and although in two or thnwyeon Uia 
bark drofw otf, the surmce of the wood has. by that Dme, ac¬ 
quired a degree ot softness Whether a hard. smooth,^lilied 
pole IS unfriendly to (hi hop or not, to peel (he pohH would 
evidently he improper, as promoting their deo^ 

60 4 bhftrt Rt(hl polee are tMvotfy fkitn/wi in Aand, without 
other support, but the tail heavy pole roqukret soioetbing (d 
keep the top Kb ady ThU it ohttwod hy tying together three 
poicb equal length, two or tliree tect firom tbnr toplf and 
setting ffum up In die form of what Is ealled a triangle, ui use 


work, wbetlier cn new or on old p^^is eoniotlmcsdiBe before 
they ace stacked, or set up la piles, Mnietiiiws tnunedlasely 
before tiiey are lued la poumg p^es (bat have btwn used, 
(lie port whlih stood In the grtMnd the preying year is, if 
muen tainted, atruck off, said e fMi polni giron to tne aound 
part but. If the bottom |iart rematoe ficiu, ft It ahatpisied 
again for another season. 

60?3. ^wsqforippsrorirpiihavebeenfriedasiubMitutosfqk 
wooden toilei in the north of Fkaitoei but, havltte teen k pbift. 
tattoo (vetted in thisww, we donoc tmnk ItDoy rniproMmaoti 
The wisvs ere iMebedhoiiBoateiiy In the dlnetion of tbftivw 
of plants, the first wbre five foot fifom the ground, 
one fool above thtt, ttid so (m, sey to the hrifiht ef ] 

The plimts arp lod to the lowest wM by anon iflcn 
twloe up or along the ethin at pftaww# 
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OOH I* iller «r luiwmer cuitsraof tbe 

hop. Thu tequtrei the lahour of s Bumbw of penoo*, generally wcnnen, who tie then in leveral OillAKeBt 

g htoes with Withered ruthei, but to looiely ae not to prevent the vines firoia advancing m their progreM 
iwards the tops of the boles when the vines have got out of reach flrom the ground, proper persene 
go round, with standing laddm, and tie all such as appear inelined to stray. 

609 s Z^iMim^IMfmmaniTailBihnntlu nSddle af Mns ths Isng-wliured By. In meh SHUon MwsaM liewril 
Ifsy to Uw end of Jane, and one Impoctam yon of The oper. wofth while to endtuue ell the vine whith Bnt eppecn, end 

euon eoiuUts in letectlng the ihooU The ibrvaidest vnw nut tu e leter ehuiit, lo es to |>roaoot Iho tying UU^ leitwwl: 

ahould alwajri be exUrpaied, at It !• well known that the la May fbu bint wit taken Broiti lha otwervatlona made in 

beanchot arising Brom thc» early thooU will produce little. If tach bltatlng yean on the poor and thin landa when the vine 

any.fralt. The iecondihoota,when the hlUt an not overloaded bnatunltji BMkward, and teldom Iwoomca at Sir the hteeSilU 

with plann and whoa the ground It not of a nature to tend towarda the latter end of May, when that on thohimadgniind 

(hith a very luxuriant vine, may with laletj be tied up but will Itarcadvaiuo'd nearly to the tops of the prto.nul loan 1^ 

where the land la apt to pn/di Ibrwatd a gnat redundancy of attennve observer aecma to promlie Ilur fbc a an^, whataat, to 

ahoofi, whan the vine It aiwaya etrong and vigorout,and when thoee who have been oonvenant In thete matters, the leuordie 

Ibefailunln the crop chiefly arltafiomUilsiauteithagtentett crop, though the vine at that time be green end fleurlthlng. 

prudence It necetaaiy, at the season for tying, to make ch ace may be easily foreseen | whilst on the poorer eods Ihm is gene* 

of a proper vine j capeclally in years which may he supposed to rally a saving crop eren in yean when the blast Is most prera- 

bo SItended with a Mast, such as those wherein an easterly lenU These considerabons have suggested the pcoln^ng of 

wind has nnvalted thrnughout the raonlh of March, whence the growth of the vine In the manner above mentioned, wmch 
one may fldriy conclude that the same weather will happen aeeini conkarmable to reason and experienoe. 
during tlie courts of the month of May, which never faUc to 

6036. Taking the crop is a most important operation in the hop economy 

6037 Umt are known to be ready fot palling when they acquire a strong scent, and the seeds become 
Arm and 01 a brown colour, which, m ordinary seasons, happens in the first or second week ot September. 
When the pulling season arrives, the utmost assiduity is requisite on the part ut the planter, in order that 
the different operations may be carried on with regularity and despatch , as the least neglect, in any de. 
partment o|>the business, proves in a great degree ruinous to the most abundant crop, especially in pre¬ 
carious seasons lOalcs of wind at that season, by breaking the lateral branches, and bruising the hops, 
prove neatly as iiDunous as a long continuance of rainy weather, which never fails to spoil the colour ol 
the crop, and thereby render it less saleable, 

60^8 AtaprtparaitonJikrftiUinff hoptf firameB of woody In be unnipplied with hope» ami if It i» found tihat thu hope rlaa 
number proportioned to the bize or the Kruundy and the plckere fkiner thin could have neen eapeotedg and that there are raore 
to ho employed^ are placed in thit nirt of th< held which* by Kuthtred in a day than can be convimicntlv dried ofl* some of 
having bmn moiu erpiMKi to the Inftuence of the 8un> i« so mest the wornt pickent may he discharged» U being rm prejudicial 
ready Thiae framesg which are calUi<lAifUorcn/r,areveM for thegretn hops to itmtinueimw in the saclm hefore they are 
simple in the construcUon» being coiIy four pieces of boanfs put on the oaat. as th^ wilt In a few hours begin to heal* and 
nailed to four posts* or kgs* andy w hcii Hailed* ire about acguirc an umIghtU etdouTy which will not be taken ott in the 
seven or feet iMig* three foot broady and about tlie same dryings especialiy if the season be very moist , thougby hi a wot 
heights A man always atUnds the pickers, whosi* business it is hoppmgy ft is no easy matter to prevent th« kilns nom being 

tocutovtf the tines near the groundyUnu to lay the poica on ovtrrunySUppO!»lngthat there were pickers enough to supply 

the frames to be picked ( ominonly twoy but beUloiii more Uiem if tlie weatl^ h id been dry. because iii a wet fwld um* 

than threcy poles are laid on at a time Six, seven* or eight the hops require to he a < onidderatile while lonwr on the kiln* 

tiU ken* womoDy girls* and boys, are employed ot the same in order that (he superabundant moisture may be dned up It 
frame* three or raw being ranged cm each siut. Ihesi, with Is thrruture expedient In this aisie that each measuring be dl- 

the man who sorts the poles, arc called a set The hops, atur vlded into a number of green poi kets or pokes ihc number 

being CiU'^11 j stmamted the leaves and brani he ■* or of I ushels m a poke ou^t never to exc mi eleven , but w hen 

Btalkfly are dropped by the pickers into a large cloth* hung all the hi>pv arc wetyor likely tocontlnue together some time before 
round within slue the f^mc on b nter hooks W hen (he cl )th tluy go on the kllny the iHitor way Is to put only eight bushds 
is full* the hops are emptied into a I irgt sn k* which is carried in a sai k* pocket* or poke 

home* and the ho]K laid on a kiln to be dried 1 Hs is alu ays f 040 IhynaldMoii as.serts that diliMnt hop ptc ken* when th* 
done as ttoan as )>nssible alter th €7 are picked* as th< y are apt to cron ih toleraUy abundant* «ill pick tVom c ght to tun busheig 
sustain considerable damage, both In colour and tiavour. If ea n in (he dav* whii h* wlien dry, will wel|im about onehuu* 

allowed to taimalii long In sacks in Uie green state in w Inch they dred wcicht * and that It Is common to let the pic king of li^ 

are pulled tn very warm weather, and when thc'y are pulled grounds by the tushel The price is extremely amnablei 
Jn a moist state* they wilt often heat in five or six hours for depending no less on the goodness of the crop than cm the 

this reason the kilns are kept constantly at work* both night abundance or scarcity of labourers. The greatest part or ^ 

and day* from the conamencement to the conclusion of tlie hops cultivated in England is picked by people wiio tnelte ■ 

hcw'piMiug season iricthe of coming annually from tiie remote part of Wales 

ud39 !Z>i art oao VttlJtc/raf numthfir ifAundr is a matter of pni* for that purpme. 

donee, in the picking season, that the oasts or kilns m ly never 

6041. The operation, ofilnjing hops is not materially different from that of drving malt; 
and the kilns, or oasts arc of the same construction. 


6042. The hops at c spread on a hatr-rlolh, nnd fl-om eight to ten, sometimes twelve, inrhe* deep, accord¬ 
ing to the dryness or wetness of the season and the ripeness of the hops A tliorough knowicdcc ot the 
best method of drying ho]>s can only be aequired by long practice Ihc general rules arc, to begin with a 
slow fire, nnd to increase it gradually, till, by the heat on the kiln, and the warmth of the hops, it is 
known to have arrived at a projicr height An eicn steaclv 6rc is then continued for eight or ten hours, 
according to the state or circumstances of the hops, by which time the ends of the hop-stalks become quite 
shrivelled and dry, which is the chief sign by which to ascertain that the hops arc properly and sufficiently 
dried They are then taken off the kiln, and laid in a large room or loft till they become quite cool lliey 
are now in condition to be put Into bags, winch Is the last o|>eration the planter has to perform previously 
to sending his crop to market. 

604& Vnen hops are dried on a cockle oast, sea-coal is the usual fiiel, and a rhaldron is generally 
esteemed the proper allowance to a load ol hops On the hair kilns, charcoal is commonly usecT for this 
purpose I4fty sacks of charcoal are termed a load, which usually sells for about fifty shillings I'he 
price for burning is three shilhngs per load, or twelve shillings for each cord of wood. The process of 
drying having been completed, the hops arc to be taken off the kiln, and shovelled into an adjoining 
chamber called the stowage-room i and in this place they are continually to be laid aa they are taken off 
the kiln, till it may be thought i onvement to put them into bags, which la rarely done till they have hdn 
some time in the heap i for the hops, when 6rst taken off the kiln, being very dry, would (if put into the 
bags at that time) break to pieces, and not draw so good a sample as when they have lain some time lit 
the heap] wherttiy they acquire a considerable portion of toughness, and an increase of weight 

6044. The bagging of hops is thus performed: — * 


60i& tn the ftoor of the room, where the hops are taut to cool, there is a round hole or trap, equal in 
sine to the mouth of a hop bag. Aftcg tying a handful of him in each of the lower corners of a lar^ bsVi 
which servo aft»WBids for handles, the mouth of the bag is Axed securely to a strong boom which Is made 
to rest on the edges of the hole or trap | and the bag itself being then drenped through the tn^ the 
packer goes Into It, when a person who attrnds for the purpose puts In the hops in small quutitms,_ln 


packer goes Into when a person who 


lops in small quantitms, In 
ltd as possible. When the 
I drawn up, imloesed ffmn 
rmed in die corners In tlMi 


manlier mentioned 
and the brown into 
lattef by the porter 


length of time, It Is most proper to wt them 
a quarter, and of a pocket nearly the same. 1 
n^ty, W^ cd^ and tight trodden, will 


it them Into Coarse clelh The pro^r length Of a ba 
same, being one ell In width The former. If the 1 
in, will weigh about two hundred and a half] and 


are intended to be keM ftar an# 
>r length Of a bag is two dtf iM| 
former, if the heps an good In 
ind a half] and the bitter. If of 


thuiterbury poi^eting, about one hundred end | hal£ If the weight Mther exceeds «r Mid much 
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of thia it inducca • aurmiae, that the hops are either m themaelrea of an inihrior quajity, 

^ K®** injudiciously manufactured >n some respect or other. 

0046. apMratutfar patUng and preserving hops, is an hexagonal case of wood, eighteen feet 

long and ^o reel In diameter, with a piston or rammer, to be worked by a screw or other means so aa to 
compress the hops mote closely than has hitherto been done When the case is ftdl, a hd is ihstened down 
by iron plates and nails, and any crack or joint tliat may appgar is filled with cement, so as to exclude the 
«r. With this precaution, Mr Fallance states, hops may be k«)t p^ectly good for half a century. 
(Netefen's Jotinuif,vol.vii. p. IS) , • . o i 

6047. The stripping and stacking ^ the poles succeed to the operation of picking. It 
is of some conse<|Uence that this business be executed as soon as possible after the crop is 
removed; not only because the poles are, when set up in stacks, much safbr from thieves, 
but because they are far less damaged by the weather than when dispersed about the 
ground with the vine on them. The usual price for stripping and stacking is five shillings 
per acre. At this time, such poles as may be deemed unfit for furtlier service should be 
flung by, that the planter may have an early knowledge of the number of new poles 
which will be wanted; and thus the business of bringing on the poles may be completed 
in the winter time, when the horses are not required about other labour; and these new 
poles may be drawn from the wood on the ground, and adjusted to the separate stacks, as 
the state of the different parts of the ground may require, and the whole business finished 
before the poling season: whereas, when this method of flinging out the old poles is 
neglected at the stacking, the planter, being ignorant of tlie number of ncw^oles that 
will be required for the ensuing year, often finds at the puling season that lie has not 
laid in a sufficient stock. 


6048 Tn performing the opernlion of stacking the poles are set up in somewhat ronlcal piles, or congeries 
of from two hundred to hve hundred each I’he method ot prorceduig is this —Three stout poles of mual 
length are bound together, a lew feet from their tops, and their feet spread out, as those already mentioned 
for pointing the poles These serve as a stay to the embryo pile, the poles being dropped in on each side, 
between the points of the first three, cautiously :.eeping an equal weight on every side, for on tins even 
balance the stability of the stack depends The degree of inclination or slope, and the diameter of the 
base of the pile, vary with the length and the number of poles set up together A staek of three or four 
hundred of the long poles of the environs of Maidstone, occupy a circle of near twenty feet m diameter 
It IS observable, however, that the feet of the poles do not form one entire ring, but are collected in hun. 
dies or distinct divisions, generally from three to six or eight in number, each fasciculus being bound 
tightly together, a tew feet from the ground, with a large rough rope made ol twisted vines, to prevent 
the wind from tearing away the polos The openings between the divisions give passage to violent blasts 
and tend to prevent the piles from being thrown down in a body a circumstance which docs not often 
take place in screened grounds, but, on the high exposure of Cox Heath, where great quantities of new 
poles brought out ot the Weald arc piled lor sale among the Maidstone planters, it is niA uncommon for 
the piles to be blown down, and to crush in their fall the shc-ep or other animals that may have taken 
shelter under them A caution this to the inexperienced in the business of stacking, and an apologv if 
one IS wanted, lor the minuteness of the detail 

0044 The oprratiim of •.tripping is generally performed by women ; being nothing more than tearing off* 
the hind or vines Many people burn it on the ground, others sufler it to be carried off by their work 
men for firing, and there arc some who tic it up Into small bundles, which they bring home and form 
into a stack, to answer the purpose of bavins in heating their ovens or coppers. 


6050. The produce of the hop crop is liable to very considerable variation, according 
to soil and^season, from two or three to so much as twenty hundred-weight; but from 
nine to ten, on middling soils, in tolerable seasons, are considered as average crops, and 
twelve or fourteen as good ones. Bannister asserts that sixty bushels of fresh-gathered 
hops, if fully ripe, and not injured by the fly or otlier accident, will, when dried and 
bagged, produce a hundred-weight. Where the hops are much eaten by the flea, a 
disaster which often befalls them, tlie sample is not only reduced in value, but the weight 
diminished; so that, when tins misfortune occurs, tlie planter experiences a two-fold 
loss. 

6051. To judge of the quality of hops, as the chief virtue resides in the yellow powder 
contained in them, which is termed the condition, and is of an unctuous and clammy 
nature, the naore or less clammy the sample appears to be, the value will be increased or 
diminished in the opinion of the buyer. To tliis may be added the colour, which it is of 
very material consequence for the planter to preserve as bright as possible, since the pur¬ 
chaser will always insist much on this article; though, peihaps, the brightest-colouicd 
hops are not always the strongest flavoured. 

6052. The duration, of the hop plantation on good soil may be from fifteen to thirty* 
years; but in general they begin to decline about the tenth year. Some advise that Urn 
plantation should then be destroyed, and afresh one made elsewhere; o2lfdr8 con^derit 
the best plan to break up and plant a portion of new ground every two years, letting an 
equal quantity ofilhe ol^ be destroyed, as in this way a regular succession of good 'plant- 
etioD will be kept up at a trifling charge. 


** wneral very great, bring estimated. In maijy 
dUtrictS, at from not leu man seventy to a hundred pountb the acre l^e produ^ ti vary uncertiun • 
often very riustderable; but in some s^nt nothing, after all the labour of fulture, except picking, has 
bwi Incurred. Where the lands arc of prorer sort for then?, and there are hop-jxAes pn ^he larS and 
tile former has a sufflrient capit^ it is probably a sort of husbandry that may be bad recourse to wltt ad- 
^« growing them In connection 
**’® “t" be manured without detriment to the other 
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6054. T/ie use of the hop in brewing is to prevent the beer from becoming sour. 

605SL fa domestic economy the young nhnots 'arc eaten early iit the s)irihg as asparagus^ and arc sold 
under the name of hop-tops. They are said to be diuretiu; and taken in an inlusiun, to be good against the 
sturvy. The herb will dye wool yellow, h'roin the stalks a strong cloth is ni.ide in Siyeden : for this pur¬ 
pose they must be gathered in autumn, soakefl in water all winter; and in March, alter beuig dn^ in a 
stove, they are dressed like flax. They re<{uirc a longer time to rut tli.ni flax, and. If not completely 
macerated, the woody part will nut separate, nor the cloth prove white or line. Hence g farmer who 
li,is a ho|> plantation need neither grow aspar.agus nor flax, and may, when the flowers fail from disease, 
separate the libra from the vine, and employ the poor, or iSi.u ii.iicry, m spinning and we.iving it. A 
decoction of the roots of hops is considered as good a siidonflc as sarsaiianlla; and thosmeU of the flowers 
is found to be soporific. A pillow tilled with hops was prcscribt'd fi i the use of George HI. in Ins illness 
of 1787. 

6056. The hop is peculiarli/ liable to diseases. Tliero is scarcely any sort of plant 
riiltivated as a lieltl-crop that is more lialdu to become diseased than the hop. It is apt, 
in the very early stage of its growth, to be devoured, as it rises above the surface of the 
ground, by tlie lav.tges of an insect of tlie flea kind. At a more advanced stage, 
it is subject to the still more injurious effects of the green or long-winged fly, red 
spider, and otter moth; the first, by the depositing of I heir ova, afford the menus 
of producing lice in great abundance, by whicli llie plants arc often very greatly, 
if not wholly, destroyetl; and the lar\.T; of the last ]>rey upon the roots, and thus 
lender the plants we.ik and siilijeci to dise.isc. The honey-tlew is another disease to 
whicli the hop is exposed about the same lime, and by wliicli it is often much in¬ 
jured. The mould occurs in general at a somewliat later period, and is equally 
iiijiirioiis. Ilop-crops arc also exposed to other injuries, as (lie blight and fire-bl.ist; 
but which take place at diff’eient times, tliuiigh mostly towards the latter peiiods of the 
growtli of the pl.'inls. 

(i0.?7 T#c which is s.ii(l (o be .an insert of the same kind as that which is so iiccjudirial to the 
young turnip, is observed to ni.ikc the greatest havoc in 'giasons when the nights are cold and frosty, and 
tlic d-iys hot and inilined to lie dry ; eating ofl'the sweet tender tops ol the young jifaiits, which, though 
Hill wholly ilcstroyed, shoot lorth ntterwaids in .1 tar le(.s vigorous inaiiiier, and ot course become more 
expo.seil to diseases It li.is lieeti loiiiid to loiiiniit its depred.xtions must Ireipiently on the pl.ints ni 
giouiids that have been dunged the s.iiiie year: on which .iiooiiiit it has been suggested that the manure 
employed folLthc purpose ot uneriiiglhe hills should be previously welt mixed and ineuriiorated, as 
diierted nb<w iiidIP ), and that it should he ap|>lied either oior the whole ol the land, or only the hills, 
OH soon as iNissiblo aftci the plants have been cut over, but the loiiner pr.ietiec is proliahly the best. It 
in.ikes its greatest depredations in the more early, cold, spiiiig months,,is the latter end of Ajiril and 
tieginning ol the succeeding month, disa|>pe iriiig as the season licconies more mild and warm In these 
e.ises, (he prim ipal remedy is that ol having the land in a snllieienl state of leitihcy, to enable the young 
plants to shoot up with sui h i igour and rapidity as to hei ome quickly ine.ip,d)Ie of being foil uiKin and 
devoured by the inseet 'I'he tieqiient stirring ot the mould about the roots ot the pl.ints with the iioc may 
be of utility in the same view 

(> 018 . I'he gtceu or loiig-wiNgcU jty is highly destrnetive to the young leaves of the jilants, and mostly 
makes its .tppearunee .'ibuiit the latter end of May, and in the two siieeeoding months, being ignorantly 
supposed to be pi oduted by the iirevalenee of nortli-easterly winds .iboiit tliat period 1 ) nder such a stale of 
tlie wind, they are said to start ely ever fad ol eoveiiiig the leaves, and by dropping their ova, of producing 
iiliiindanet^ ot liecq wliieli olteii much injure the i ro|>s , as when they have onee obtained complete ]>ossesbioii 
of the plants, they .seldom or never leave them hclorc they have wholly destroyed Uiem. Inserts ol this 
sort generally attack the I'orwardest and most luxuriant hop-vinrs Their removal iliiefiy doneiuU upon 
the wind's ehangiiig more to the south, and the setting in of more mild, warm, and temperatt*we.'itlier. 

(iu.'id The otter moth, by dep.isitiiig its eggs njion tlie roots of the plants, lenders them liable to be at. 
tacked by the l.irv.e, and the healthy giowth ot the Imps is thereby greatly mipairixl, the crops being of 
ruurse miirh injured in their piodure. .Stirring the earth well about the routs of the plants may probably 
sometimes be serviceable in e.ist-i of tins kind. 

(i(ltK) The hutiey-deto mostly oeeura after the rrops h.ave been .ittaeked by some of these kinds of insects, 
niitl when the we.ilhcr is close, moist, and ioggy. In those lases, a «weet clammy substaiire, which has 
the taste of lioncy, is priidneed ti|ion the leaves ot the plants, anil ihev havoat first a shining appearance, 
but soon aflerwarils become black II is a disease Uiat mostly happens in the more loi ward crops; and 
the chief dependenre of the planter for its removal, areording to IJ.iiinister, is th.vt ol lieavy thunder 
showers taking iil.Hee ; as liy tins means, wlicii the destruction of the hops has not proc eeded too far, they 
are olten mueli restored, the insects tli.it devour the leaves and vines being greatly destroyed, the growth 
ol tVesh shoots promoted, and a favourable bloom brought on the jilants. 

Oilfil Theft II, mould, or niildi w, is a disease to wliieli the crop is exposed at a later period of its growth, 
anil which eniefly uttarks the part where the hop is attached to the stem It is said that its production 
is greatly promoted by moist damp weather, and a low situation , those crops that grow on low, close, rich 
groniiils lieing most liable to be atuekixl by it: and it is found to soon spread itsell over the whole rrup, 
after it has once seizeni ujion any part of it. The nature ot tliis vegetable disease has not been vet siilticiently 
investigatexi. It has been snggi'steil by Darwin and Willdenow to be a plant ui the liingus kind, capable 
of growing without light or change ol air, attaching itself to plants already in a morbid condition, and by 
its roots yienetratiiig their vessels: and on this sup|Kisitinn, the best remedy is believed to be thinning the 
plants, in order to .iH'ord a more free circulation of air, and admit the light more extensively, by which 
the vigour of the Iioyi-plants may be restored, and the disease be of course lemoved. In this view, it% 
probable, by planttng tlie hills more thinly, and making them at greater distances fVcim each other, the 
disease might in some measure be iircventcxl from taking plare. (Sec !(?)+) 
f>()62. Ihseases termed blights axe frsiquently met with in hop-cro)w, at dilTerent (leriods of the growth 
of the plants, but mostly in the mure early stages of their rising from the hills, while the nights arc cold 
and frosty in the spring months, and ttie days have much sun and heat; b^which the living imwcrs of 
the plants are greatly exhausted in the day.time by the stimulus of heat, and of course much injured or 
wholly destroyed in the nights, from hciiig exposed to a freezing air, wliieh is incapable of exciting the 
actions necessary for the preservation of vegetable liie As the presence of this disease is su|ip<iscd to bo 
greatly 0011000 ( 1 x 1 with the pros alencc of winds from the northern or easterly quarters, tlicre is often a flea 

i iimlu^ of a similar kind to that which attacks the shoots in their early growth. i60.j 7.) It is highly in. 
urious, by preying upon the nutriment of tlif blossoms, and thereby dinnnishing their weight anefehang. 
ng them to a brown colour, which is very prejudicial in theirsale at the .karket 
(into The fire.btast is a disease that hop-erops are cximscxl to in the later pericKis of their growth, and il 
generally siippos^ to proceed from the )iaitirtilar state of the air or weather. Others consider this disease 
as nc^ing more than the result of the attacks of the red spider. It has been conjectured to be the efllaet 
of lightning, as it takes place, for the most part, at |hokC seasons when llghtuing is the most prevoleht, 

3 O 
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and >n .i v«»i v «uddcri manner and bcMdes the most forward and luxuriant vines ire the most subjet t to be 
afic Ltid 11 h IS bi (n suggested, tli if in exposures win ri the i rops nre jnrticularlj liable to injury, it may 
b( advisable to i>liut thinner, to keep bide the growth of the plants as inuih as possible, by extirpating 
all the most forward shoots, and to employ a less proportion ol the c irthy i ompost m their culture 

606*1. Fn lespLct to the duly on kopt, it i<i best ^ui the plantci to have the acts before 
him. But OS cry {rrovser ot hupsiu Biitain is legally oblige el to give notice to the excise, 
on or be lore tJie lust d.iy of Scptcnibcr, of thoniinibcr of acres he has in cultivation, the 
sitiiation and number of his oasis, And (he place oi pl.iccs of bagging, ivhich, with the 
ktorc'-roonis, oi waiehouses, in ssliieh the piekagcs aie intended to be lodged, are entered 
by the rcvemit olhier No hops can be remosed from the rooms thus entered, before 
tliey have been weighed and milked by a,jevinue ofhe'ei , vs ho marks, or ought to mark, 
not only the weight, but the name and residence of the giowei, upon each package. 


Sousi'eT. 2 Cultinc the Coiiundu and Catauap, (yig 804. «, ft.) 

6065. Hit Lonandc) {Coiiandrum lathum JL , /ig SOf. o) is a small-rooted annual, 

wiili bi imliy eiris using fiom one loot to one 
toot and a h ill in height. It is a native of the 
south of J iirope, and apja -ts to be natmalised 
111 sonu jiutsot lissex, wheu it his been long 
eiiltiv Ued It flow CIS in June niul July, and the 
suds iipen in July and August. 

O ( The (u/tui I and management of ci j landi i i onsiat 
in s lunj' linn i lij,htruli soil in Sipteiubir, with sicib 
ri| f nrd the s inn veil livinty piniiidsnl slid will suw in 
nil VV bon tl t 1 1 intsii nu up, linn tin m to bix oi ii( lit 
iiiilus ill tiini. ivtij IV IV, iinl, luxt sj riiif;, sin tin soil 
uitli iprin,tidhoL In \ii„nst the slid \iill bi ripe, ind 
It ('ll It t in be in t listd,Oil I ir(,i st mil bist p ut of it will 
bi I t ill piiiiiit this, vioiiiii mil ihildiiii an eiii 
(liii I to I Ilf pi nit bv pi lilt, Hid to (iiit tin in iiiniuili'ifily 
iiitoilithn III vvliiili tin V 111 ( uiiiil to miiiii iiiiiviniriit 
]>iit ol lilt till I iiul tliLii Ibii sin d upon ibiililuth A 
1 w itiikis ol tin II III I it fill Si ids (It III out. Hid the' 
tlircslurs 111 ri id> tor 'iiiolliir I ini lit in a tew iniiiutes 
111 1 sbix it IS siimtnncs lultivated with ciriway amt 
li izk iSf ( f tl III/ ay ) 

(i(i7 Hu /iioliiii ! f rortandn is from ti n to fourtcr ti 
Livt 111 m K It It IS iisid by the distillerk tor flavuiiiinK 
sp iits,li) the (oiiteitionirs lor iiniiistiiig with su„ir,.uid 
by the ilnigRists loi v ui lus piiqiosis, for ill it ivlin Ii it is sml to hue i rtuiv sale 

6068. Tht ratauai/ {(.aiiiin (. arm, b) is a bienni il pi int with a tape! loot, like 
a pirsiitp, but iiiueli ‘■nnllii, lurining deep into the gtoiind. llii steins rise from 
eighteen iinhes to two leit, with spte idmg bi iiuhis .iiul hinly cut deep _,ittn leivis 
It IS i native ot l^iigl ind, in iieh meidows in 1 iiieolnslnrc and otlui pi lets, and his 
been lono, (ultiv ited in Lsstx. It floweis in 'M ly and June, .md the seeds iipcn m 
autumn 



(jOtO lAi a/Hmt and maiui„ mint tl l s-imo v? tin i olrriinnhr In I'l piilnbihtj bofhplints 
would snsvver it s ivvn liki I lovi 1 imoii„ iiropoteorn ni I li ed iinl tininied whin tin i lop w is iiinnved, 
and agiin III tin IiiIIowiiir piniR 1 In iiniholit iiltiiii in L si \ is, ihout tin Ii„innni|,ot Kirihto 
]iIoiirIi so m ol I j istini 1 ind if it h is Inin pistnii tin 11 eiiluiv tin In tli r iiid tin s( il sh mid bi i vi ly 
stioiiR 1 1 iji > Il nn 1 ivilv i p nn Is ol < n ivviy lit in in M 1 vvitli It ii j i niids ol i on unit r, irid twi Ivo 
poiiiids ot U isei SI I 1 tins IS siillit lint II r one nn , 11111 is si m d dm i tlv ilti r tin idiiueli b mowing the 
laud Hill Whin III! pi nils ij pi 11 of sulhiuiit striii„tli toln irthi h K,whn h mil not bi until ibout tin 
wicks vftir sownif, it must not be imilti 1 md 111 tin i oiirsi 11 the snmnit i, tbe 1 ro|> will rtqum tim c 
hot III's, besnits one itMiihiclnns llii i orniidi r lii iiir iiniinl, will bi lit to cut ibimt tin iHRinning 
ft July It IS hit in tlie fuld iltir eiittnij,, iiid lliiisliel on i eli tli ni Ilii sniii ninnici is ri|0 
seed About V rd following tin i inw iv an I tiisil will w int i,-,ool Ikiiiii doiu dup nnl well, Hiii 
aiuitber aboi t rill bigniiniigoi linii llii ( ai tw iv will In lit t ■ 1 nf in tin bcgimnngol lulv.and must In 
tbnshid m tlie s niii 111 iniii as tin ion mill 1 t Ins 11 nip ninl i roji ih iiiostU sow 11 on 1 mil, so strong is 
toriijiiiri bung i little exh uistiil to in ik. ittittorinn ( 11 iw iv md loiimihi aieotteiiei sown with, 
out tiasei the I ittei being a Irinblesoine .iiid uiueitim i rop, nnl llie puidiiK ot < iraw ly mui II greater 
without It 

Wro dhi piiidiui of raiawai/, on tin vtiy ri oldlivsm the hiunlidls ( i low Iiiids of Jssix, liis 
otlen amoiiiited 1 1 twilit) I wt in leii Lime is Kv i)s i dem md I ir tin sicd in the I ondoii in irkit 

ti071 Ihi ufii/fth cirauav ire tin mie* is tin si ot corniidei, lint its oil iiid otin r jirep'ir itioiii 
arc more used in medieiiie Ur Andei on savs, both tlie loots and tojia miy be given to eattle in 
fping 


St UsLi;?!. 8 rinuH vhith may he iahstitutid foi Tirewery andHitUllciy Platit^. 

6072. As sididitides for hops, Vii. m ly mention tliceonimon box (//u\ub seinpervircne), 
the leavsS and twigs of wliieli are s ml to be (xteiisively used 111 all tbe beet brewed m 
Palis. Till in irsli trefoil ( Menydntlies tiiloliata) is much employed m Oeiininy, and 
on the f oiitinent generally , and, it issiid, wastoiinirly ii'cd m this eountiy. One 
ounce of the dned leaves is eonsideied eipnv.ilent to half a pound of hops 'I he plant is 


of easy eultuic m moist soJ ill the idnits ol the snne imfiiral ordei, Gentidnertr, and 
espcei lily the dilleient species of fAntidna, might he used in the same inannei, nioie* 


particularly the G. lutca, rtihra, .md purpurea. In Swit/erland, a spiiit is distilled fiom 
tJic lootii of G. lutea, The- dried roots of G^uin urbJnum, coniinoii in liedges, aie sliced, 
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enclostd in a thin linen bag, and suspended in the beer cask, by the brewers of Geimniiy, 
to prevent, it is s.ud, the beer troin turning sour, and to gi\e it the odoiii of tloves 
(danl Mag vol m p 148.) In Sweden, Noiwav, and the iiorlli of Seotland, the he.ith 
(Piici I ) ind tonunon bre»om werc^anel still arc, oeeasionally used as substitutes foi 
the hop. In some jiarts of I’lancc and Gcrniany nothing else is used but broom tops. 
In Guernsey tlie Autiiuw Scoiodonia is ustd, and found to aiiswei peifectly. In 
England, the different speeies of mugwort and Iionnwood have been used for that 
purpose ; and tlic foicign bitter, quassii, a tree of Guiam, n still used liy the porter 
breweis Whoever has good mvlt, therefore, or roots, oi sugir, and understands how to 
make them into beer, neid be it no los- foi bitters to nuke it keep 

607 5. CarunnatUL '.tnh, eejiiil in strength to those of the e ii ivv ly and coiiander, aie 
furnished by i very eonsider ilile luinibii of native or hiidj pi nils, and of flivoiiisto 
vvliieli the drinkeis of toidiils mil liqiieuis ire attailied Siuli are tbi feimils 
(Acnieuliim) eultiv itid in Oiiniinv, iiuslij, inviili, in„iliea, eelei-y, ciiaot, piisne]), 
low piisnep, and nunyotliii iimbilliteious pi ints, ivoidmg, however, ilie lieinluek, 
fool’s ptisley, illiu i, mil some otlieis wliiiii aie poisonous In llmt/ie, wlieie 
perlnps more seeds iri used foi fl ivoiiring spn its thin my wJuii else, scvii il of the 
.ibove mil othu pilots lie iin])’o)ed Kiiiinnel, thin fivoniite H ivoiir, is tbit of tile 
iiiniin (t’limiiiiiiii ( vminiiin), in anniiil [il ml, i u itivi of 1 „vpl, mil iiiltiv Utd ill tlie 
soiitli of Liiio]>e , but loo teiidei foi field i iillnie in tins euiinliy Bill eiriw ly or fen¬ 
nel suds ill veiy geiieially niived with euiniii, oi eviii bubslitiiled loi it in distilling 
kuininel-vvassei. 


bid III (hi PltiiUs, 

6074 7/1 Jhilaiit llu)i an f w j laiit\mu ^ hh/fi) tin 2 '>a(l»i li )n of ml, though oil 

Is ixpiessed fiom the seeds of sivei il pi ints, giowii loi othei piiiposts, as (he fl is, 

lump, \( Ourihiif oil pi int is Ihi i ipi. 

607 ) Ita} is the lb ivoi i ]S i/iis L , Am //< I i , 7fidGet , Uaj a m/- 
latua. III! , and \ t! i sili li Spin II is a hii iini il pi iiit of the tuinip kind, lint 
willi II lulisieiit oi woody (iisifoiin loot si iieily fil to bi i iliii \ on Him loiisideis 
till lieiiili Old 1 limish tol /1 (A /lA ml, (lei ) i difleii nt |d mt from mil i ipe lol/i is 
nioie of till ( ilib 1,^1 kind, iiid distiiigiiislied by itsiyhndiu il luut, eut li lies, and gieitir 
budiiiiss Die uidolle seems to lie of llic s line o)nnioii. 

(( ”1 I'l . I a tmp ti s it / 1(1, HI 1 I iif, to tlic i VM t( is I till I r1 it or n Ira oi raj o ot tin < on 

till! nt, till 1 I st \ ilii iljli I la) t t mil i\ iti l( I (i1 its ] i 'ii < 1 i iiif, 11 111 it ol llu 61 jssii i S ipus, or 

llrili 11 i( Is it >iri|«,i I 1>“I)() It la (1) iiij, 11 I i I li 111 tilt / \ i] u I v tin his])ulity ot Its II iv 19 
Itwonlil hr (Usiril II li i i(,riml(iiii, Dei ml lied me , tli it, 111 illi uiitni s, < ullii t( is vioulil i xamint 
wlitliii 11)1 11 nit till V ri II I till / ( 111)] r tils ( U ill I a (1 tin h S’ll ns i li )ti r 1, wlnil) ran 1 tsily hr 

isi 11 niiiit hy c 1) I rv me \\ 1 tl ir tl i voim^ilmti 1 ii,h ) smi 1 tli it In | nl, it is till 7? ()ni)isliis. 

It el >1 mils, till / N ill 1 n|ciii mt mill Ivt mji i show tin ] iiilm e 11 llir lir t, i oil)] ircd with 

th it ot tile St 1 ml tilii is I to''(l) (,// >1 v 7 ) 

6077. Ill Its I ai V as f til pt simp, and its vtd f ? th i il-inani fating 1 , tape, 01 
nhst (/, Il IS bieii eiiltiv lUd fiom lime mimeinoiid II is eonsiiUlul 1 n ilivi, downs 
in M IV, and ii])eiis its seeds in .Inlv It m ly be sown bio id lasi, or in tows, like iJic 
eommoii linriip, 01 it m ly bt ti inspl iiitid like the Swedish tinnui llie eulliiii oi i ipc 
foi ed b is been mm b olijeeled to by some, on leiouni of its snpjio id gii it i xliaustion 
ol tile 1 ind , Imtwliete tin soil md piijiiiition uesuitilili the ilUi-tuItuie jiiopeily 
atleiulid 10, Old tin ‘ti ivv md oil d, inste id of lieing fmint as is the lommon piaetiee, 
lonveited to the piiipos sol leedinj; md liUeiin,^ i ittle it miy, in m mv mst.inees, be- 
the mostpiopii .md idv mtigious iioj), tint i in lu emplovid liy the fiiimr 

wrs Ih Lntt ns m \inthumh it m t wstAXa twWwWt r i] c on thin (1 lys, 1 pitiuration for ivhe it, 
orwhuh they iiulviluihlriiiiis UtiiK irds llu Ind in tin i irlv p nt i f tin si is( n, w is ] rtpaii d ai 
lorlillou, indtlieri)ii sown m Iimi irJuI], nil eatiii ill hvsliiip m s itemliir irOddxr, after 
whicli till soil w 19 omL plouehed lor win it llie laj e 1111) ilso b( sown line lie a crop ol diillrd winter 
be ins III Mly 

6079. Tht wtli best suited for 1 ipoare tin deep, iieh, diy, md kindly sorts , but, with 
jilenty of manuie md chip ploughmg, it in ly lie p,iown m others 

(lOSO 1 ( i/n„ iiri/?, til It upon tin ni 1 pi it soils nul bi ^s md bl irk piaty low grouniU, it thrives f;n itiv, 
mil is])ii I tlly ON ji mil md I iniit 1 11 d, w huh is bi st siiitcil to it btititiiiiyli e’ow n vi itb ] i rli 1 t%tri 
ei hs on fenny, in nsliv, anil otiii r i o II SI w isti lands, IIi it liivi liiii ling niidi r e* 1 s, win ii I riikin i p 
and piopirlv |>ui>iieil \h i lirst ir ji on such iksiri] In ns ol 1 nid, it is t Itm llu 1 1 st Ih il lan br ein- 
lilojeil llu lulhni ol 7/1 A u fHimii si /cinlal thinks 111 it tins plant is not jKrh Ho vioilh itUntirm 
on ill) lint rii h and deip soils , tor inst mi those luMiii mt slij s that are louiid by the se i suli, tens, or 
newly broken up eroimils, win u v ist ni)]s of it in iv In i iisid • 

liOSl JM tHm rvi /1« A, if not pind and Inirnoil, unit bo tiotbmg tnort than a ilrrp 

plinieinng mlsulluiint hern «mg to t img tlir sort m toaliiii mould, and tins rj i ration hoiildlintbe 
loiniiiiiitc 1 in vvnitir, bci ansi tin ( riili mil vsni in rin wi nId li ni limi to risi to thr suiliio, but in 
libriiny or Mill II, iiiiriudnii Iv lull rc sounig,iit 111 Iiilv, 1 raftorllii liiv iroins rimovid, it tin sow iig 
IS defirri I till that si isoii \V lirii own oji 1 Id till ij i land , tin pre] n itioii is )iri tty nuili the same is 
til it usii ill) eivm fill till iimnn 11 tmmp tin liiid Imiig j li iieniil over lour or tiic times, aieordiitg to 
ill loiidilioii, )s i Inn st di it inilMi situ 11 11 tilth is rispii ilt I r tl|, |nifi( t „ii utli ot tire nop In 
this 111 u, chi 111 t I Ion III 1 II o th I nrn in thr lutmiiii, that till soil in ly bi I \pii id to the intluciur 
ol till dmos| lull till till i 11 ly j irt I (li s] iiiig, wli 11 it sh iilil In i] mi turiiid i v 11 tvsii i, it proper 
intoTv ils ol tmu , iiid tow nils tin 1 em"" e n d 11 idilli il luiii oni ti two adi it on il plough nes 
Bhuuld bepirloiiind in on il, in 01 nil 11 it it m ly I * in i hue niellovv loiidition lor tin reeiptioil ot the soiid 
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9.12 


PRACTICE OF AGRICULTURE. 


Part III. 


6082. Tv a rotatimi of crops, the pi icc wliicli rape occupies is commonly Intwccn two 
of llie culimferous kind. On nth ■■oils it may be succeedtd to the greatest advantage by 
nhiat, as it is found to be an txctlleiit jiuparatum for that soit oi gram , and by its 
being taken off tarly, there is suihcient tunc allov-cd for getting the land in order for 
soviiiig wheat. 

608 }. TIu season for sowing lajK is the same as that for the common turnip, and the 
manner, whethtr in bioad-tast or rows, the same. 

fi084 7Ai townuthod on the fl it svirlarp stims the best forntisly broken up lands, and the rows on 
tidglcts, with or without in inuri, tin hut (or lands that h ivi litLii under Hit plough Whtrt tin object 
IS tilt kitp of iihiep in autumn or winter by t itiiit it down, thi hio id last mi thoil and thiek sowing ire 
evidently the best, ind art gtiitiallv resoitid to iS I iiirolushirt iiul the fi niiy distruts Hit quintity 
ot stid wlien bowii tliiiK ni ly be a petk an u u , but win n drilled or bown thin, two or thrtt jKmndb w ill 
luAct 1 he bctd should be Iresh, hi itk, and jilump Vji tniiib in ly always bi hlUd up by ti insplanting. 

60S5 'llu season of tiansphtvlin^ begins is soon alltr the tom harvest as possible, 
being genci ilh ptiforinid on the stubble id some deseiiption ot corn tiop. 

tDIwi On iild i (Ugroi of li niowiii., siiffic II1) pniteribi the sort icc, are gieen , ilid 

the pi lilts in i> 111 diblili d in in rows i (oi t aj art uid s x me lies in tl r w or ii mower, ati ordiiig to the 
I ittncbb of the s( ibon of planting an I thi qndityultin soil, 1< r it must b ronsidercd th it pi ints trails 
pliiittd so latt as Stj teinlnr f r Oili lur will be 1 ir In in bein„ so strong in the 11 ding sinnig, as those 
sown in Jiini tiul left wh( rc (lit 1 lie to run the si id biil from which the pi 11 s ire obt lined should 
have been sown in tin turn or Inly priiidiiig tin Inn 11 ti ting st isoii, unl in ly he ini rely ridge or two 
in the same or in an adj iinn.t In Id \a e h im ilri ile noUii d h t) the I li niish in< le of tr iiibplanting, 
by laying the plants ni the tin row in the < our i c f j I n, hnig, but is the pi nits e innol be priipcrfy lirnied 
at the lower part of the root, wet annot rci oniini nd it 

6087. The (fur-( ultuu if mpt is the sunt is tint of the turnip, uul eonsists m hoeing 
and tliiiiiung. 

(3088 Ihcplants m ih pno> > s ili rnn be lift at bix ir ci„lit inihes apart or narrower, but on tin rieh 
they in ly be thinned to twclic oi tiftei n iin lies,with adv ml igi toihesml ]«w ir< likely t > gioiii)<fhc 
pi int on Tidglets with m mure lint, it tin were eh iie, the sinie distmie is ti r Iniiiipswill (iiburi a 
better crop of seed th in it the plants weie < hi er to,,itliii In il si eri]sthi sudisinly tumid i n the 
summits ot the plants m wi i ones on r i li sols it d e iiii tin ir sails VMienri)( eeelisgiowil 
purposely for bheep keep, no hoeing, tlimniiig, or weeiling, iii mee ire 1! |i gnwnt r seed will not 
be much injnre’d bv leere light ero|] mg lieim luiiieiilv in the lutumn, 1 ut e nnsulei dily so 1 y being 
eaten down in winter, < r ni tiu siui ei ilmg spim„ j'lit st ed begins 11 rq en in the I ibt week in June, and 
must then be proti rted i nnah is pu sible li m 1 irds 

6080 Tnhaiustin tape gieat e ire is leqmsito not to lost the seed bv shaking, duff¬ 
ing, or exposure to liigli winds oi lains 

fiOikl It li ifaptdsi ith t/iL hath, aiul the | niieipal jiomt is to make go id use ot fine wciher, lor, as it 
must be threshed as I isl is ii a|>ed, or at It i t w nh ut being liouscdor st leked hki otlier erops, it riipnre s 
Agreiter numixr ot haiuls in piojortioii to the liud, than iny oilier plant I he ri ipmg is leiy delicate 
work, tor if the men an not e trelul, they will shed men h ol the steel Mm mg it to the threshing tloor is 
another work II quiring attentien Oin w ly is tom eke little w tgj ns on t lur wheels with jioles, indcliths 
itruned over them , the di uniter 11 the wheels hung ab< nt two fii I md the cloth bmly live In t wide, 
SIX long, and two deep, I In sc are dr iwn by e ni hoi c, mil llu wlieli i xpi nsc is not more th m 0 or4lh 
III large firms sevi r il i f the n ivliesicn it wotk it i time in < i e Hell 1 he r ijie is lilti d Ironi tin 
ground gently, drop) id it once mtotlu e in ii lime s without invloss, md t irriid to tin tlnishc is, wliokii p 
bird it work la ing supplied tioin the w i„gr ns is I st is they eona, hyeni si t ot nan, end then striw 
moved utt the flour by aiiothei set Many h m Is ■ I ills ilsliimg eiiiployed i giiatbii idthiillmd is 
hnished m aday Some use slidgesinti and m the siiiii w ly \il is liable to he stepped bv nm, in 1 the 
crop mile h ilaraaged, it is, there fori, of iiry gre it lonsiquenee to ciiiple y as in iiiy )ic opie is possiblq 
men, women, anu boys, to in eke the gre iti tut ol fine yvi ather 1 In s e I is likewise si niitiiiK s < le ineil 
In the field, md put min s teks lor the niirkit 1 ut when Inge ipi iiitit es e | sicd ire I rought quickly 
together, as they in li ihle to heat md become mouldy, il m ly be i better rni Ihod to sjiread Ihi m out thinly 
over I barn, granary, er other llooi, and turn them is otten is in ly be neeess irj 

6091. Tyicpieje/iert ay liLit tile p] mt Slice leils ay ell, iiiel the st ison is f laoiii iblt foi sttnr- 
ing the setil, uuouiits to foi ty oi fifty bushels oi more on the ati e M iisli.il thinks, iiuletel, 
that on the whole it may be tonsielertel is one of the ino‘t piofitablt eiops iti hiisbanelry 
There have been, sajs lie, iiisf intis, on eolil, iinpioiluctiye, oltl pastiiic I mils, in whieh 
the produce of the i ipt uop h is litiii tciuil to the puithase \ iliic of the land. The 
seed IS sold by tlie la t of tin epi iittis foi the j ut post of having oil txpiisstd from it in 
nulls construtfeef for that pinjiosi Hit prite, like that of all crops of uncertain and 
irregular ikmaild, is lontiiiiMlly y trying 

6092. 2’Aef «tes to whitli the rapt is .applied are the following — 

(3093 rkr use tjf the sud for crushing for oil is well known , it is ilso employed as food for tame birds, 
and'' ometunes it is sown by g irdeners, in the same w ly is mustard and e ress, tor e irly sal iiUng 

tgiUli rtu »Apt ti/c ewii reqoe rfio/, the former idiu ring inassi s ol seed husks, ifti r the oil h is been 
cxpresscel, and the 1 liter loosi dry husks, ire used as i top ihessing fur erops of dilten nt kinds Ihey 
art reduted to jiowiUr by a malt mill or ether gimding nnihine, n I some turns sown broid east over 
young clovers, whe Its, AeC , and at other times drilled dong with turnip seeet 1 our hundred weight ol 
powder sown with turnip seed will go over one acre in drills, hut thiee times the quantity is required tor 
an acre sown broiid east f xiiericnie his proved, that Mie sueeess of this manure dejiends in i greet 
measure on the following season It run happens to l dl soon itter (he ripednst is applied, the ireipis 
generally abundant. but if no ram falls tor a i niisiderahlc period thi efieets ol this m mure arc little dis 
< erniblo, either on the immediate crop or on those wine li sueeced it 1 here are turnip drills contrived so 
as to deposit the manure along with tlio seed 

(3095 I he use of the haulm to c ittle in winter is very i onsiderahle The slovi > (jioils and points broken 
oO 111 threshing is as aeccptahle a& lay, md the tops ire i aten nearly gji greedily as cut straw, and are at 
kast better than who it straw Wlien well got, tin smaller stilks will tic eaten up e lean Ihc off il m ikes 
excellent litter far the firm yard, md is u.-e lul lot the bottoms ol mows, stii ks, .i^e Ihe haulm of this 
__plant IS fiequently burned , and, in some pi let s, Ihe aslus, wliuh are equal to jiotash, aie sold, by wliiif 
'praeljet. It no m mure is substituted, the soil must be gieitly detenorited It is ueustom in Lineolnshirt, 
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somftiinp>. to lay lands clown with cola, under which the grass seeds are Found (o grow well But this 
sort of c nip, ns iiheady observed, la most suited lo freshly hroken-up or burned lands, or to succeed early 
peas, or such other green crops as arc mowed lor soiling cattle 
WWii The Itaves as a green food lor sheep are scaieely surjiassed bj any other vegetable, in nutritious 

K ropei ties, and in being agi ei-nble to the taste of the aiiiinals , but in cjuantity of {irnduee, it is inferior to 
otli turnips and cabbages. The crops are ^1 off oceasinnally from the bc>gininng ol November to the 
middle of April: being found of great value, in tlie first iieiiial, for fatteiiiiig dri ewes, and all sorts of 
old sheep, and, in the latter, for supporting ewes and lambs. 'Ibe sheep arc folded upon them in tlie 
manner jiraetised fur turnips, in whiefi way they are found to pav In m .OOs. to fiUs. the acie; that quantity 
being sufheicnt lor the support ol ten slieeii, lor ten or IwcK- wc*eks, or longer, aeeordiiig to eircuin. 
sUiiees ]la)ie has been found, by expeiieiice, to be siiiierior to luriiips in fattening slieep, and in sciinu 
c.ssc's, even to be apt to destroy them by its fattemiig qii.ibty Ii TVie Cvunlcd Seport of I.tneolnshtra 
it IS likewise observed, that rape grown on fresh l.iiid has the stem as brittle as glass, anci is superior to 
cvcTv other Kind of food in talteiiing sheep; while th it pioduLLcI on old tillage Und has the stem tough 
and w II y, and containing comiiarativeiy little m n isli ment 

CO!)7. The Siiamum urwnliile {Sisninc, Fr. ; Sesaino, Ital.), Uignonwofee, is cultivated 
ill Italy for its seeds, vvliich are eaten roasted like those tif niiii/e, boiled like those of the 
millet, made into a eoarse flour like tliose of the beech oi Innk wheat, but iiriiicipally 
bruised for tin oil used as a substitute for butter. 

GODS. Among other plajits which muy he cultwatcil hy the liutish farmer as oil plants, 
may be mentioned all the species of tlio /fifissica family, the iS'inajiis or nnist.ird fninily, 
and the Ifaphaniis or radish family, with many otheis of the n.Uiir<il order of Criicifera;. 
The seeds of these plants, when they leniain too long on the seedsman’s hands for growing, 
are sold either lor crushing for oil, or grinding with mustaid seed. 'I’his includes a good 
deal of wild chailock and wild mustard seed, which is sepaiated in the process of clean¬ 
ing giain liy the fanners among whose coin these plants abound, and sold to the seed 
iigenfs, who dispose of it to the oil or mmtard millers. V.nions other CVucifenc, as 
the Jlfjagium sativum, Zidphanus chiiiinsis vai. oleifer, both cultivated in Germany, the 
.Kiysimum, iS’isymlfl-iuni officinale, Tuiritis, &c., might also be cultivated for both piiri)ose.s. 

GODD. The imall or Jield poppy {Vajiiiicr lihit'ns; Oi/cllc, Fr.), and also the Maw seed 
(P. somniferiim, var. I’avot, i'r.), a vaiietj of theg.uden po])p}, are, as we have seen (1C7.), 
cultivated on the (Joiitiiient as oil plants; tlie oil being esteemed in domestic economy 
next to llKit of the olive. Other species might lie glown for the same puqiose. All 
of llieni being annual plants lequire cinlj to he sown on fine lich land in April; thinned 
out to six or eight inehes’ dislance vv hen the) come up, accoiding to the species; ki>pt 
clear of weeds till lliey begin to luii; ainl to have their capsules as they ripen gathered 
hy hand and diied in the sim. 

6100. The suii/Ioirrr {Ililt(inlhiis {imniits, Tiirnrsol, Fr. ; and Ctrasole, Ital.) has been 
cultivated in Germanj for its seeds, wliich aie found to jield a good table oil; its husks 
are noutishing food for cattle. 

6101. The A^raihis hi/poga'a, Mi/agiam salh'inii, ITiiyu’nt matronu/is, Hap/iantis sativus 
oliijer, and lUctnus communis aic cultivated in Fiance as oil plants. 

Skit. TV. Plants used in Domestic Economy- ^ 

6'IOD. Among agricultural plants used in domestic economy, we include the Mustard, 
Huek-wheal or Jii’crh-wheat, Cress, Tobacco, Chiccoiy, and u f< w othcr\ ; with the exception 
of the liist, they aie grown to a very small extent in lliitain, and therefore our account 
of them shall he propottioiiately concise. 

Subsect. 1. Mustard. — Simijiis I.. ; Tetradyndmia Silu/uosa I. , and Crvetfcree J. 
Moutarde or Scncie, Fr. ; SenJ", Cei. ; Senajia, Ital.; and Mos'uza, Span. 

C103. There are two si>ecies of mustard in cultivation in the fields, the white mustard 

(A’inapis alba, fig.HO.'i. a), and the black or common (Alnapis 
nigia, b). lioth are annuals, natives of lliitain and most 
parts of Europe, and cultivated there and in China, for an 
unknown jieiiod. AMiite mustard flowers in June, and 
ripens its se'eds in July, liinck mustaid is rather earlier. 
Mustard is an exhausting crop, hut profitable when the 
soil answers, anti especially in hi caking u]i rich loamy 
lands, as it comes oil' earlier, and allows time for prepacing 
the soil for vvheat. In breaking up very rich grass lands, 
.three or four ciojis arc sometimes taken in succession. It 
caimrt, how ever, he considered as a good general crop for 
the fanner, even if there were ti demand for it, as, like 
most of the commercial })l«uits, it yields little or no manure. 
The culture of black or common mustard is by far the most 
extensive, .and is chiefly carried on in the county of Dur¬ 
ham.* The seed of the black mustard, like tliat of the 
.wild sort and alsoxif the wilij radish, if below the depth of 
tlirce or four inches, will remain in the ground for ages 
without germinating: hence, when once introduced it 1» 
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clifHiiilt to cxtirpitt Whtntver they throw tliL earth out of their dittliis in the Lit of 
1 the hank, toiius up tlnck 'Hitli mii^tird, itiil tiie sttil, falling into the natii and 
siiikin,; to tilt bottom, Mill Kin iin tinbilnicd in tlit mud lot a^ts without iigctatioii 

lot \ ) sn,h biTu,!/a\ mil t ltd in Us i ri i>irit foim, m is known it our t iblcn ] ri viously to 17^0 At 
tint turn tilt Kipl w IS uni) (o irstly ) luniltcl in i ninitir, ^ ii iisdy sriiirittil tioin the inti„uinciits, 
iiul in til it ioiii,h st itL jm i irtil I, r iisi In tiu yt ir I hot m< ntu nid, it uei urn it to in old numin of 
till. 11 urn ot C Is lu lit , rpsuUiit it Durli iin, 1 1 i,nn I iln. sii I in i mill ind to pass the nu il through the 
sen 1 il i)i< cissi!, whitli ire ipsorfi d to in m king fli ur In in wlic st the sii lit she kipt foi m iny yp ir» 
tohirseli iiid 111 till I eriod ol her i\( lusive pushes ion ot it, sum lied tIu priiii i]i il puts ol the kingdom, 
ill I III piitii nlir the nil til I Ohs with tli s iitiili -indtiurgel at ini] eil it with I ishii n by Ins ipproval 
Mis (liinints IS iiguliilv tiviie i vi ir tiivilli I ti I lUl ii 01111 to the |ruit| il towns tliriiughout 
>ngl lint, lot iritirs m iiiv tio Ipsin in s iidii 1 1 tin ]reeiitdi>, 111 1 tin old Inly eriitiioiil to | lek up 
nit iiilv like lit I itt iiiee, but M II it w IS till 11 th u„lit itoliiibli iiniiitinie I rim this woman s resid 
ing it Duili nil. It di luiie I tin n line 1 1 Duih 1111 must ml V 1/1 Ui/^ vul iv p S 7 J 

(105 jhiyii /i /Mini/SIMill i use i tiop of iiiiistud, uid no otliei preparation is 
Kijuiiedthm th it of 1 ^ood deep ploughing iiid h iiiOMiiig siifheient to laise i mould 
oil the suifiee Ihe seids mly be soMii bionUe ist it the rate ot one lippie ])er me , 
b irrowed in mil gn niled tiom buds till if eoiiies u]i, illioed iiul vvieded befiiie itbegiiis 
U)shoot In Kent, ueoiilii g to the sm\ey ol Hoys, sslii e niistud is ciiltiv ifed foi the 
use of the seedsmen in 1 oiidoii In the fill ige loi it the j' i,,hed land is, be stys, 
iniioMid otei and (Inii liiiioMs aie tiieken ibuiit eli\e 11 01 tMelve lehis apait, sowing 
the seed in the pio|>oitu>n ol Imo or Ihiee gilJoiis jni me 111 ’Miuh Ihe ciop is ifter- 
M lids hold nnl kept bet lioin Meeds 

fjI 0 ( 2 fiidai I 11 I nit in Hi I ininn^ f S ) t nit ) bung tml in she ives, and left 
thiee 01 foui di)siin tin stubble 11 is then stukeil in tin held It is lein nkeil tli it 
run dimigts it A „ood ciop is tliiii 01 (om qnntiis in me , the jniee fioni 7s to 
20? i bu liel Ihiee 01 loin eiops aie sometimes 1 ikeii lummig bu^tlns must m most 
e ises be bid husbnidiy 

(,107 Thi list of till Mhile must ml is 01 sbonlil be ehii(l\ foi iiiedu il mil hortunl- 
tui il ])inposes, though it is olli n giound into Hour, ind mixiil miiIi the lil nk, Mlneh is 
inueh stiong 1, iinl f 11 moie dillieult to fiet lioiii its bl nk liiisl s llie bl nk 01 eom- 
iiion must ml is exelnsKil) used tui ^iindin' inlo hour eit mn 1ml, ind the blaek husk 
is sep 11 iteil by \i ly dell ite inulmiei) 

I lOS n 1 ) I h th 1 <1 n t xtt i 1 11 ! u it H > ii 1 11 ill 1 t eiiiiel 111 il as tl 1 ir iniistirl 

wInn hi light to t iljli is ilw ns 11 ck It 1 i 11 111 rc 11111 1 t tl in 1 r I ii lu i tl at iji il t, 

ri 1 11 11 II Hv III the I u k 11 i 1 11 t t mil I 11 1 I i 1 « I i| | 11 t 11 < hu Hy I ml , minus 1 hi in 1 

fix 1 0 1, ill u ri I vol itile I I iiid an in 11111 I s It lit he li| wlir. Dr lulliii ol sirvi slows 
I tile I uiigiii y, I ut \h 1 it I 1 11 11 iiii ti 1 ( 1 w ith i iiu^ 11 iiid kc[ t lor i d y, the es inti il oil is 
tl Ivid 111 I It 19 then n 11 h 111 n 11 r I 

(I • Ih I III / // nil t II I 1 1 / /t/ liki tl 1 e ol 11 tlip r 11i h ai il 7 16 1 1 tiihi an nti n grim 

I V 1 ittle m I h I, III I may I 11 d i i t I eil I hi h 1 dm is 1111 n niv humid 1 ut is b tti r iin 

II )i 1 s lute 1 I r (hi tl iw y r I r f 1 \ erin 11 ' 1 h 1 u , i( ii) li i] lent, hi t imiiig it tin tiiiii 

6110 /i III liliil s liir eitliei the bl iik 01 iiinimoii niustml most ot tin Ciniitii i 
eiunneMled wlieii tieilnig ot oil jil nils ((0<)s ) mi) In. used espetiillv the Sin i[iis 
II VeiisiSjOi I 11 nluek S oimitilis ilm n is mil ( issii it 1, tin I ilti 1 eonimunK 1 iiltiv iliil 
in Chin i the 7^ iphnuis R ipli inistium eominon m eiii n lu Ids indknoMU is tin Mild 
mnstird, is o eoinplite a substitute, tint it is often cp 11 ited fiom the 1 el use tehii ind 
sold Is Dm him must ml set il 

SiiBsi rr 2. Buik-nhi il — Vtl/^nnini T'a^i/)iiim L , Oilnnilnu Tii^i/ninl , mil 
Po/y-, nifs T Hlr n u or Bl tsma in, li (eoriiipled fiom 11 id 1 i/in 1 t ud com, 
Celtic), Jiiirhw il cn, Gei , Mi li , Itil , mil Jn > iii^io, Spin (/(„ SOI, ) 

6111 'Jhi bnif-wilt nl, 01 mine jiiopeily hecih-wheat (fiom the 
risemblinte of the seetls to beech mist, as its I itin mil (leiintu 
names impoit), is in imiu il lilnous tooted jiliiit, Mitli npiight 
flexnons le dy stems, enei illy (in,^e(l Mitli ml, ind using from 1 
foot to llirie lilt 111 height Die IIomiis iie eilhei ailute 01 tinged 
Mill) led, mil mike h mrlsiinii ip|H 11 iiiee in July, uid the seeds 
iipeuin Vii^u t mil Septcmbei Its nitive eouiilry is unkiniMn, 
though it IS itl ihiitid to Asi i It is iiiltiv ited m ( liiui md other 
eountriis of tin E 1st is 1 bii id eoin, and hi been grown lionitimc 
immimini il in Ibit im uid most ji 11 ts ot 1 mope, as food for poiiltiy 
and lioiscs, mil ilso to be ground iiitii meal lor dornestie purposes, 
llu imiversility of its eultuie is evidentlv OMing to the little 1 ihoiii 
It reijiares it nil glow on the pooicst soil, anti piodiiee a erop in 
lilt touise of tliKL 01 lour months It was eultixnted is eiily is 
Ciei ml’s time (1 '»') 7 ), to In ploughed m as 111 inure but at present, 
from Its inteiior \ due as a grxin, anil its yielding veiy little haulm 
lor fodderjOr in mure, it is seldom grown but by gentlemen in their 
pi intitioil, to eiKom ige game Aithui Young, however, “ rceom- 
itunds liriniis in gtiitril to trv this erop Nmetein piiisliesoul 
ot tMeiity, thiougli lilt kingdom, knoM it only by name It Ins 
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numerous cKclkncios, perhaps a-> many to good lanmrs, as any otitr grain or pulse in 
usi It IS ot an Liniclang nature, liuing the qu ility of picpaung foi whiat, or any 
oDiii crop One bushel sows an aeie ol 1 mil well, wl iih is but a fouith of the expense 
ot sitd-biiley ’ Its priueipil valui is not so imieli in thi troii is in tlic griU good it 
dots the land by shiding it from thi^ieit ot tlie snn Whin tin nJit it fallow can be 
peilietl} lie mill before the middle ot June, it is f ii bettii to sow tlu giound with buek- 
wht It than let it be bare, the wheat eiop, whither,'’ dung be laid on hcfoie or after 
tlu biiek-wheat, will be one third bettei than witliout it (J M ) 

oiU Thu<.atedfffitentipeciestncultwalton,vuiP iAaiium Jig '^)1 o) i> fai 1 bj some to be nearly 

as imluctiM as/' ri„iiyiuiii Vin Jhitr, 
how ever, is of a ditlinnt ointiiuii In Nind 
y-* <iniT(,infttuin A) is eultivatid Aciirdiiig 

I I ar I)t( Hide 111, the finncrs of Piedmont, 
cspciiilly 111 till valley of I iieirnc, cliicHy 
fii)Iov till P tataiiniin because il ripens 
iiK le quit Kiv ind is thirefi re less likely to 
bill! r tri lie Id siimiiieib, or train bung bowii 
(11 the ills f the mountains file I'lid 

III life ( di tmpuibli tlu P 1 agopjriim by tlic 

I u i il ‘ItriT I i l( Suioii, and tlie 

P ttliM nil ly (lilt ol “grinclti, and 

“ loriniiilin d I u/ rue Ihe pi lie pal 
oljcit on to til lattir is, tint its floivirs ex 
I III I irri p,(il illy an I uii< jii dl), and tint the* 
tl ur IS link 11 lid r itlier ) iltir Jlic7’ 

1 i„o|) rum is II iveser, lultnitil in the 
r I li 1 1 Ills f t 1 ir pe IS i tof d b r domestic 

I ils r tl 1 I I 1 I ithei than foi the li e 

II I I ill I iK II Ilf the flour of tins si e 
II s HI irel Illy J biiiibir|,,iound,(oIomed, 
and I ki I le II in eierv inn iii Taj in 
I iiriiro till , t’lit P (diritum is eiil. 
tintc 1 tl r ueb it tlic kiiii,inii of (oiliiii 
(bill IS 111 sxeelliiit vegitililo fur citing 
with 111 lied mi at ii il lisli [iM JItj, ) 

6113 /« //il lul/ute of t/iL liili/- 

ufunt the sod niiy he pup lied in dlf- 
fiicntw lys iccoidiiig to the inlcntion 
of the fntuie crop, and foi this (hero is lime till tlu end ot "Vliy, it seed is the object, 
and till Juut if it is to bi plongliid in It will gtow on iny sod, but will onlj piodute 
i good nop on om tint is lolei ibly iiih It is eonsidnid one of the best tio])s to sow 
dong with gi iss seed, ind jit (how tier inionsislent) At thin 'ionng indtiiouis 
to piove tint buik-whiit fioiii tlie closiiuss of its lowth it the top, smolheis mil 
dcstiovs wilds, whilst iloier mil i iss eids iiieiie euiisidii iljli hineiit by the shade* 
it dloids them fiom tin pieicm„ licit ot the snn' ' 

6111 1 h 1 uh It if siwin^ i in not he coiisideud cailur thin the 1 1 st week of Apid 

or fust of Aliy, is the joiin,, pi nits ne leiy ipt to be distioyed hj fiosf file mode, is 

dw lys hid id < ast, mil the qinntity of sied i bushel per iiii , it is hairowiil in, irid 

uqiiiies no otliei iiiltuic thin pulling out the lii^ti wnds, mil giniding (lom birds 
till till icipuig sc Ison 

6115. iiiic/i-wlual IS Inivestiil by tnownig in thi maniur of hailiy Aftir it is 
mown, It must he siMial il lys, till the st ilks lie witheud, beloie it is housed II is m 
no d ingei of the seeds filling iioi dot-, it suflti imitli by wit 1 roni its grt it siii- 

ciiliniy It IS h ible to hi it, on wJiuh iiioiitil it is hitlii to ]mt it in sm ill stuks ol fiic 

or SIX ioirls tail), than in iithir i Inge out or i ham 

6116 T/it jtodiici of //il trnt/t of this pi mf, tlioii,,h it h is been known to yiild scion 
quarters an ant, in i\ be stitid upon tin iiiiii^t it bilwien tliiee md foili , it would 
he considinlily more did ill tlu „i nns iijiin togiflui, but lint iiein ipju irs to he the 
east, IS some pirts of the sinic plintwill he in flowei, whilst olhiis have peifeeted 
thin sicd 

6117 r/ie ILK (/ l/te giain of /iink-n/iml m this lonntiy is ilinost ontirily foi fiedmg 
jioidtry, pigtons, and swine It m ly ilso hi gum to hoists, which in slid to tlviic 
well on It, but the lulhor ot 2 At iSnt 1 cunu) s Cti/tiit/ ti s lys, lie thinks he has setn it 
prodiite a stupefying tficit ^ 

fills // Am b tn used in //u didillfiy 11 liigland and it ii a g(od di il^uicd in lb it ii ly, and also ns 
Ik rsi n rn, on Hit ontniiiit Ruling mis, i I u hi I gois I irlliir tinii two biislii Is 1 1 i ats itid rinxiil 
witli It k ist four tiini s as much brill, I ill bt lull leid It I am I n il r i week I ur buslu ib ol the nieil, 
I lit up it 4cMt will I itten 1 hog of sivtiin or twditv sic 1 e ill tl III weeks, giv i „ liim liter lids thric 
biislu Is ot Indiui eoin I r hog {i as broken iii a null, witli j lint) 1 1 w itii 1 ight lu liiU ol I uik who it 
UK el will go IS far as twilii biislulb of barley me d 

till') 1/tt mm/ of /mi /i ti Aeiif is made mV> thin c ikes i illiel cnimpits in It I\, an 1 iiin in some jiarts of 
1 1 gland, and it H supposed t) bt luitritioiis, mil not iittoturii i 1 iq i n tin s(i m u li (Ili/Ziiring) 

(il-O l/ie b/oss<ms el lhis|1int illurd iiith ri[asttt ^kis lotli lietii tlu qi iiititv el he iiiv they con 
Inn and tinmaheii long duration On this aeinniit it is niiic]i ]ri/eel iii Irimi ami (,tnnaiiy, and 
I>u XI mill advi e« bii lirniirb to (any their hues to tiileU of this i ri p in the iiituniii, as well as to heath 
laiielb 



> O 1 



055 


rRVCTICE OF AGRICULTURE, 


Part III. 


fiPl Tht haulm of buik.nlicat is liaul to bt more nourishing than clover when rut while in flower 
n mister s ivs, it has a pi i iili ir inibii itiiig iju ility Ht has sieii hogs, after h ii mg till heartilv on it, 
I oini lionie in siii li a stati ot intoxit itioii aa to be uii ible to walk without reeling Tliu dried li lulin in 
not ( itc)i rtulily by iiiy dtsi rijitioii ol aiiimil, and allords but very little manure On the whole, the 
1 loj) IS 01 most lalue when pluughiit in gru n for the lattir imrjiosc 

(iliiJ. As a seed ctop, the author of 'Hu. «r/nc/’s 6'a/ertdar •setmsi justified in 

saying, it is only valuable on land that will glow nothing else. 

SoBsrrT. 'i, Tobacio —JV?ro/i<\na /., I\nluudria Monoi’i/niaij., xnASolttnete 3, Le 

'T(dmr, Fr. , dti I'abak, Otr , Tabciccv, Ital. , 'I'tdmco, Span.; and I'tlum or Petuvu,, 

IJinsil. 

01‘il. Tht spciHS cvltwatid am atimiais,‘nalivos of Mexico, or other paits of Amenta, 
and, at curding to sunu, of both htinisphtits. Jt was brought to Europe early in the 
sixteenth tenliiiv, liter the diseoveiyof \nitiit v by Columbus, probably about 1'll0 ; 
fioin Poilngil to Fiante about 1 >(>(), by John Nieot, alter whom the pi uit is nanie’d; 
and to Engl 111(1, uiorilingto I.ohel, about I'lTO, attoiiliiig to Hume by llalpli Lane, 
in HSb, trom, the island ot lohatco in the* (juU ot 3Iixieo, w’'tnte‘ the populai name. 

(list Iht rmtom of smihin' is of unknown inti|mly in Asii, Persia, and il'ier eastern countries, 
hilt 11 Ik tin r the pi lilt usid w IS tohsd o IS ssrv (louhttiil I hi nitivesot Mi\ito,ii ho | icsent day, lift 
only use It IS an irtule of Uisun.but is i rnmdv tor dl disiasis, iml, wlun iiroi isi slid Ihiin, tor 
ill iviiig the puns ot huiigir iidthiist Ilii u c ol sinuking w is iiitriMlin i d to 1 nglaiid I y L ipt 1 me, 
who li id Ii iriiiil the (tistinn in \ irgmi i, in 1 So Ifi biuiij ht home with him soil d pi|ies md t night 
tin (Ustom to Sir V\ dler II di gh, who si on ai ipnnd i taste tin it, and big in to ti ii li it to his Irii nils 
Hi „ iM lie 111 told, “ snn kiii^ j iitiis it Ills hiuisi it I lin„ti)ii, iihi n tht | nests win tri itcd with 
III thing hilt i ini>c mil a nuig of ili mil iiiitiiicg (/nog lint i)owiit,tlii tmii of 1 li/d« lli, it w is not 
iiiK iiimoii tor 1 iilii s to siiioki l)urm„ tin rti„n ol I inns litr sni i issor, most ot the piini i s it Luro|n 
iiiilintly upposid its Use limes ot 1 ngl ind wioti i book ig uiisl it the (,rmd Dnki ot Moscow torhadc 
Its (iitrmie into Ins tirntoi) under pun ol the kniiiit Inr the t rsl iillcnrc, mil di itli lor tin iiixt ihe 
iinpi rur lit till I uiks, the king ol I’ersi i, ind pope 1 ili m VllI issued snnil ii pnihitiitions, illifwhiili 
win as niluiilous is thosi wliii'i ittdulcd the iitiodiiitiim ol collie, or lisints hirk At pnsint, all 
t'li son ri igiis 1 1 Lui I L, md must ol thus! ul ither puts of the wuild, deiiie i lonsiiU r ihle put ot their 
lei i niie I nun trii in o 

til ) Ih (u/tii iti nofliliac > in Hit ( niifin «/was n it illrmptni cMi )il in ganlins, till thchegminng 
rl the sei cntiiiilli nntiiiy I iidii Iiuis \III ant \1\ , its , ultiv itii n wis illiwid in lertam | ro 
iiiiK ol 1 rinei , and ibout thi simi tune it was mtrinluii I is in irtn li ol lottigi (r spadi i iiUun in 
'lol mil, tilrm 111 ), md part r I Swidi ii U ilso sj ii id into Sivitn iland md ltdi, mil to \ anoiis iaim 
Ini s ot till 1 ist It Is It piisint iiiUii iti il Ill dull t 11 ni 11 untrv of thi wr iId, but ti r <iiiniiK ii i d 
pnrpois ilnetlv on Iht ( ontnii nt and isl mils il Niitli Anuiii i, md innrc t spn i d(y in ^ irgmi i, t nba, 
mil St l)omm„o In no ulliii puts rl tin iioild is it so will raaiiuf utiircd tor Uie piirpo i ol siiiokiiig 
as 111 Hai unit 

(1 I hi J iif,lniiil till piaitKC of plmting mil i iowing tibaico liiran to cniii in in tin turn of 
Chuli II , mil 111 n 1 11 Is pas id liMiig i pin dt) ot ii)/ li i i n iv rtitidof land suiultivalnl, but in ikmg 
it I iivliil,liowiii r, to grim sm ill iju intitii s, n t i s< ndmg b ill i 11 li, “ in a plijsii or iiiiiiiisity gaidt n, 
11 III nil piiv dr gudi n t ir pliysii i r t liniii|.i i) Ihis lit md others wi re t iiilirmed by dillt lint ii ts 
dining till men id (no III Vi twith tnnlnie this ut, hiiiiivcr, tubaini wis iiiuih riiltiiatid i fiw 
M Us 1 n r to Pk , m Dll 1 lit s III \ ik iiiil ini 1 di In thi I itti r distni t it did not i xi ite till iiidiieof 
iir,al aiitli rdv, and w i lurid md m mu'aitiir i l>) a m in iiIm h id lormirlv hteii rmployiil upon the 
t liaitii pi 111 * diiins m Anient i w hu not oiilv i uri I d prnpiili, but give it tile iitopt r lut, md bn illv 
]iripareal it tin tin pipe lint m tin i ili ol \iiik Du t uUii ati is ui it mi t with less I ivrnii tide iiiiiiiii 
stmies J luir U bii i I 11 IS pul liilv liiunl mil D i niselii s si nrcl) bind and impiisoiiril I'eniltii , it 
wi said, 111 rt’pud to Du iinonid 1 1 ll,lltl(l/ i Ins ii is c 11011 ,1) to put a stop to tin illigal eiillivatuiii ot 
tiihiiiii lint, pirh ips 1 itinr iinti itun ltd), It li s likewise put i stop to the iiilliiatinn of th it Innitnl 
<)U mtity ot h dt 1 rooil, ninth the I iw illows to he i tinted Inr the puqiosc of ph)sie ind ihiiuiger), or 
(listro)ing iiisiits 

(17 Jn Si 1 //rrni/, about the s line time, tobacco was (ultiiated in varn ns parts, more ciiieilall) m toe 
neighboinhiioi’ot Ki Iso md hdliiiieh Its puuliiK was sogreit,thit tliuli in acres at Crailnih (etiheil 
1(IK, It the low rate of 4il |ni lb tilling4Sd lbs pir ar re , uid would have bnineht more th m Dm i limes 
as null h, Il id not an ait ol p irluinint obliged the (iiltivatur to dispose ot it to govcrnmi nt it that price 
(C iiitily Atpoils) 

iil,S Jn Jnlami, tobaceo was mtroelnccel into the county ot (ork, with the potato, by Sir Walter 
11 ilegli, but the eidtiuc ol the tnrmi r does not appe ir to havi made much progress, though, .lerordiiig 
to niimholell, it prei di d that ol the potato m 1 iirop' more than rue hlmdred and twenty ve us, having 
been txtensiii ly ei 11 1 ited in I’eirtiig d at the tniu tn it Sir VV ilti r Italigb brought it trom X irginia to 
1 iigl iiul III 1 iSli V wiitcr 111 172 >, ciiiole <1 by liiodigin, says, 1 h iie not ht ird th it a roexl eil tohiero u as 
ever pi lilted in this kingdom An ntottieorgi 111 rtpeali I several pii itxlmg .lets, that prohibited the 
growth nut prudiiee ut tohiiio 111 liilaiiil, ml this is the loiindatioii on which Irelind now rests iiir 
el mil to that briiiih oi ililturi Until the )( 11 lS,)i, llrridigm ulisirvos, the ililturc was limited , hut in 
th it ye u Ihi ic were one hundreel md thirty acres umh r tub ueo, iiid 111 lS3't, one thousand acres in 
Wexioid dun “ It h is been pirtially tuUiv ited in e idjnming counties ot Carlow, Witerlurd, and 
Kilkinni, and in other places In the proiiiiei of Conn night in experiment was made in the viiinity of 
W(st]ioit It h IS he in grown in one < r two iiist lines iie 11 Dublin, m the northein section of the king, 
doniiwo 01 three tiials li lie taken jil lee on a sm ill scale, * and Mr lirodigaii, thi author of tin trcUisc 
froiirwliieh wc quote, has i ultiiaUd sen ral airos in the neighbourhood ot Drogheda, priparing the soil 
by horse I ilioiir as tor t irnips 

bljn i/i( iistru(tvr syium will prohibly, at no distant time, bo removed firom tobacco, and from every 
other crop, hut tliat tcdiaeLo cier will enter into tin general course oPerops ot the Britisli farmer, wc do 
not think likelv , bexiause, when trade in this, as in every thing else, is oiiie made lri(>, the tobaein of 
warmer climatrs will iinquest'ionably Ih pribrred to that ut the British isles At present then is a 
number 01 gentle min in the House ol Loiiniinns who use tobacco, but should its use lieiome lint ishion. 
able amuny, the hight r c I isses, wc shnnlil not be surprised to see* an attempt m idc to lay sueh a tax on tlic 
foreign (omrmidity as would give the landed iiiterist a inoii 0 |ioly ot an interior artiile, wimh would thus 
he toreed liy the rich on the poor We ti list, however, to the growing politic il sense ol the country, to the 
force of opinion, in short, to the press, to avert such an evil ^u the me in time, we ardtiiUy desire to see 
tin (iilturi ot lobaeeu permitteil and suecisstiilly attempted in Iredaml, in order to aid in employing the 
popiilitiun of th It country , and w^ should wislralso to ste every cottigcr in the three kingdoms growing 
Ills II lit tochI, whie h the law permits, and whii h, at a iiKHlcrate tali ulation, ought to produce 4 lbs of 
tobaeco for hia own smakin( 01 smifl, or for selling to Ins neighbours lor this purfiosi wc shall enter 
Into tile (ultuic ot tobaceo at gicatei length than miglii otheiwiscbc advis<ablr 
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61 JO. The annual sjKctes of tobacco, like the annu.il species of almost all dicotj ledonoug 
plauts, may be gioveii in every country anil cliriiate, because eveiy country h.is a sum¬ 
mer, and that? is the scsson of life lor annual 
jilants In liot, dry, and sliort summers, like 
those of the north of Russia and Sweden, to¬ 
bacco plants will iiot ittaiii a 1 irgc sire, but the* 
tobicco piOiI 1 cd will be ut delicate quality 
and good flavour in long, moist, and not 
very warm sumniiis, such as those of Iiclaiid, 
the pj mts will itt.un a \crj 1 irgc si/e, per¬ 
haps as niiiih so as m Virginia, but tlie to¬ 
bacco produced will not line that superior 
ilavoui, which cm onlj In gnen by abundance* 
ot char sunshine, ind Irie diy air. By a skillul 
niinufictiiic, and piobahlj bv niisiiig the to- 
biieo of told countms witli tint of hot coun- 
tiies, hj using diliiiint sjuties, mil pciliaps by 
selecting piitieulir vaiieties ot the \ irginiaii 
species, the rlifcits in fl i\our iiising from tll- 
111 ite nia>, it isliktl), be gicatlj remedied. 

(11 S/) <; V ami laittit i The spicios ilmost every 
wlieri eultu ilc 1 iii ViiurifH i' t*it N Fitb tunt 
'fie, '((('' , or \ irf,muii t bum, of vliith Hurt is a 
viiiitv <r sub lilies kiimn is N lu iiroi In lU, but 
ft ninth wt lioi ncitr siin any pi mts N n stiei 
(fin 800 ), the tmmnon green lobscf o [Jiiissl tab n of the 1 rtiu h iml n I tbttc ot the f,i rm iiis , 

IS VIIV giiif'i'iUy I ulliistfcl ilino t to the exeliisioii of the 
< flu r sjH iLb III till noith ol (Ttiiinnv, Kuss a, iiid bvviilen, 
Uhl 11 iliii st tvtry lottigir glows Ins own tobaiiii lor 
siiifl iig It also sicins to be the pniiiii il sort giovvn in 
III! mil Hurt is i v iricty li it inltivitcd in \\ixlord, 
iiioiiiiiisly iltiii iniintid Oroii iko, and inotliir toiiimoiily 
f illi 1 iiigro hi 111 Until an scry !i uily and very pro 
ductiii, hut till proilutt is not ot i scij good llivour 
Hurt nc otiur specif s giown m Aim in i, tin hist Jia. 
null ill iigirs ire sndlohi mule frnnlhi Invts of N re- 
piiili i, I pfi iis iiitri ilui eil to this f oiiiitry from 

H u inn ill so I ite is Is 1 tin Indians 1 1 the UoikyMoun. 
tuns t N illi Vmtiii'i ue slid lo piepire their tobieiu 
from N iimtiiiv ilvis fin Slo b , intridiued ill 1811, md 
\ m\ni(yi„ SID I) iiitroiliieid 111 IS 5 T.htsespei its an ill 
uniii il , mil the list rei|uiris tin pre tii tnm ot a giten he use* 
to imkt It Him its seels Hnre iri seven! very distiiut 
V rntiiH it lilt sinus nillmted in tin ( inei is, ot wliieli 
soiiii iiiomt bv ■'ilr 1 inning, proprietor if the Hotaiiii 
(siiilfii il till C iriiiis, will lit ti and in the Onrdn/ir s 
Uu,. I UK , viil VI p 7 Jhtreirc il o bomt #thf r annual 
bpiiii , mil Slim siiinsot the gi mis PetuiiM whiili 
IS 111 irlv ill id to tin Nteiil/ na, the leiiib ot wliieb 
inieht li imimfuliirid into very gioil tolaaieo ihcip 

i 111 111 little doubt tint the tv lab cum, tin seeds of 
wl nil in IV 111 iniilii 111 111 cviry sml shop, ib a’one de¬ 
bt rung till itteiitioii ol the Uritish cultivator, ab a first 
111 or mint 

0112 Sod. In a stmt sense, ihi nitne soil of the tobacco is unknown in this 
lountry; by wliiili wt mem llie jHiimUvt earths oi locks to which it belongs. \\c 
are meliiied to attribute it to alluvium and saiid-stone rather tlian to day or lime. la 
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Virginia the Iwst tobacco is grown in a rich loamy, but rather li.;lit soil, w hich h is 
littn newly taken into cultivation In Alsace, where we have seen strongci tob<u(o of 
the Viigiiuan kiiitl than in anj other pait of Fiance or in Gtrmaiiy, the soil is a blown 
loiin, rithcr light than he ivy, such as woiilil grt^w excellent potatoes and tuiiiips, and 
winch has been for an unknown pciiod undci the liloiigh. Whcievci potatoesoi turnips 
maj be cultivated, there we think tobacco in ly be grown. 

61 }J Climate. As it is beyond a doubt th it the best tob.iceo is produced in countries 
within the tiopics, It is evident that it c innot be woith culture in Biitiin in situitions 
not nituially mild or waiin. Toliiceo can never be worth growing iii situations inueii 
above the level of the sea, nor on wet spiitigj soils oi noitherii exposures 

6131. ( vlture. We shall notice in siieees um the piaetice in the West Indies, \ ir- 
giiiia, and Marjlinel, in Alsatia, in lloll uid, in the South of I ranee, and in Irelind, 
IS lately priclisid by Mi. Brodigin, and sng rest wliat we llnnk the best inode. Vo 
shall diaw oui infoiiuation cliiefly fioin i v iliiible iitiele in the JNein an Coni'! ConipUt 
d'A^iicuUuie, edition ISJ J, anil lioni the treatise of 1' Ibodigin, Lsej , IS 50, looking into 
Caivci’s Treatise on ike Tobacco Plant, 1770, F ithani’s lit I ittal and Pt ad teal J wot/, 
1800; Jennings’s Ane/naf T/to/ist, IS 50, and our own notes of ISIS— H, 18, 19, and 
18tl8, on Sweden, German), anil 1 1 nice. 

613 > CtiUmc in tht W< it Jndn t Iii the islinil of 7( itiii,a, the lobateo si oils arc conn in bills twilie 
feet squari, an 1 tr iiisiiliiitiil into the lielilswluii ibiiittlu si/eof yoiiiic littuees, in runs tlirie tiit ipirt, 
iiid the |il nits tliri tii t ilist nit in Ihi loiv Jin sol is hiid nut kq t < liai ot wiids, mil tin phnt 
Etoppcil whin ibont i finit nid i h ilf hij h Ihi buds wl leh push Iroin the asill i ol thi lewes are liken 
out With till hni,er iiiil tliuinli, in iinler t > thiow thi whole toiei 1 1 the plint mio thi lenes XMiinllii 
i dges and pomtb ot till le ives bej.in to },et i litllc )i III w tin st ilks ire iilivirb> tin sui I lie win n the 
leaves art wholly trieil liom dew , tint in thin e ni le I into i tli e house, so i losi istosbiitoiit ill nr, 
.ind liuiis upi n lines tiiil u ross lor the j iiri ose 1 1 ilryiiif, XV hen tin st ilks btf,ni to ttiin bii wnisli, tin y 
are taken oft the lines mil put into 1 1 ir(,e bin or ehi t, md In ary wen,hts Hid on thi ni lor twilve days 
Ihiy ire then tiki II out, and till leiies stri| peif trom tin tills, q im pul iiiti tin bin, mil eiiiiwill 
pressed, iiid e nnpleltly t\( Indi d Irom ir I r i month Ihei lie iii wr t iki ii i nt u 1 t id n to biinilli s, 
ot about sivtv lien 1 111 i ii b, who li I iiinlles iiekipti m| litely exi lu I d fioni tin mm i box or i In si 
I'll! wanteil lor ilisposal to the ni mnl letini r (I)/ laitam, a c nhinp itnxf tt si It tnt SI an, rn 
lamaua, a\ quoftti by Bndq^an, p 1.1) Ihe spines to wliiih tin above ai count ulus, is, in all pi obi 
bility theX rip'indi 

liloti Cu/tuh in f II c,ni'“ ant Miiy/iiiat New oil of a niiilium quality is prefiried the meils lie 
mixe-d with six tunes tlmr bulk oi woo I ishes or siinl, sown on In Is ot Inn Iv | iipiri I railli, as < irl\ ni 
■qirinie as possible, md eoveied with sti iw, bi mthis, 11 bonds if nif,hts win n iiiv dineir is tp)irihtndeil 
from frosts, they aic ot ionise kt| t ili ir f wi ids J In till I nitei liil li i tin ] I nils is in tin mt in time 
well lalKiured with the piniitth , itislnd into iid{.l(ts llniefiit widi, mil dr iik ll e tinlie it eiili i 
row of plmls IS plaeid li) nil ms 11 i Inn ni nkid wi'li km ts iltiriifiit put tl e 11 nits < t tin i iii 
row ilti rnitni), with tht inlerviN ot tin t thii, so th tulnntli field is i iriht d lln wliih stincl m 
qumeuiix J he pi iiits an t iktn from tin sn n bid to lln I tl 1 wliin tin v bin live oi s x It nes t vtlu 
sivc ot till seid li if, but tht v miy lie truisi I mted with li w r r im it le ives ill mi ist 11 1 1 nitlv wt ithii 
ihiv III t iken U|i i irelidl) i asm. the c nth iinili r tin m uilh is)> It, ind < iiiini, th m to tht In Id in 
abiskit III I lliiv ire pliiiled with dibbeis an null in ibnmtii mil llliiii iiihis li n,e Ihi) ire 
inserted isdiep is tin sieileif, hut ii) tieiptr In i month attiiw ndsthii w 11) ni .i wii i lutiii 
hiight at d w ill iiquire 1 1 b( hoed mil woeiliil XVhin thiv hi\i itliniiltli hii.litit two liit, (be 
sinmnit III each plant ispmihid rut, and the lowtr sinill )i ivis mil my oti tis ilirtiid or nijuitil by 
inseits,piik lift 1 rum ei^lit to twebe,,(oil liivis m iv now iiin im on i i b j Hut lln rtminnif; 
l>art ot tin i ulture ennsists ehitlly m iimovmt, wiiils uriiisiits mil m innhnip out tin boils wliii li 
appeii in tbc jnnils or ix 11 e ol tin li ivi s 1 rom tin time th it Ihe Ups ol tin plmls iii pmi hi I oil till 
that whin tin irop is fit t > bi (, it In ml, is ceinr illy ibi ut livt i r s x wiiks Dm mg tins tune tht 1 1 mis 
are looked over two or three times evei) week, tor the piiipi se 1 1 pim I in oft the 1 itir d I ml , so is to 
oonhiie the entire elloit ot vegetition to tlie nouiislimg ot lln eight ir twi lie h ivcs Whin lln i nis 
bigiii to i hangt lolniir, droop it tin i xtrimiln s, hi gin to sini It r ilber more stiongh, tobieoini tin rowed, 
longher to the tourli mil < isily bn ken when bei t, the iHnts ne ent over bj tin ml lee wlnii the dew 
IS eoiiiplitely removed trom Ibem Suiniiut them an inih uniter tin surl ui, and otlieis an ii t h dove 
It Daeh pi intis left on the spot where It IS tut Ii r mil diy i 11 turni il m the 1 1 m eitthildij tinner 
four tunes, to expi si every p irt equally to get dried by (In In it 1 1 tin sun Soiiii times the 1 1 mts ale 
gathered into he ips, and rein iin on the Inld dm mg tin night m order to he spre id out ly nii the next d iv , 
lint more gineralli they ire eulleeteil togethirbelore the dew hegms tofdl, mil put into a bin i iviriilwith 
boirds on w hnh s| nes ire I ml, md left m th it situation, exelneled tinm tin in li r threi or tour d lys to 
tl rment Afterwaids they ire t iken out, two mil (wo tied toy t tinr it tlie root mil ot Ihe stun, i r the s mie 
efteet produi idby runnii g i jieg through tin in then imng iiri slmisoi cri ss be iiiis, md thus dm dm open 
sheds After till plaifts hive been eonipUtily ilind, they are t iktii down tioiii tin lords, poles or bi tins, 
to wluih they h ive bei n att lehcil, in i moist il ly , bcriuse i( they wi le ti he h mdlid m a veiydiy day, tin 
le ives would tall to piei ts, or eruinbli into pi> vilir J hiy are now sj read on hurdles in heaps, aiitliovirtd 
with ni Its tor a week or two to swe It itmmgthisti i the In ip is fiiqui itly iximiiuil and turiiiil, in 
ordtr th it every part may he equally InaUti mil leriniiiltd, and no part burnt Hus is said to be the 
most difficult part ol the piepaiation, as It unquestiimibly IS ot the ait of making hiy, experieiiee ilone 
can''‘iarh its attiimnent Jlie tirment itioii being lompletcd, the leivcs ire sepai itcd trom the stims, 
the I itler thrown aw iv, and the former sepir ited ii to three i lasses, bottom leasts, top haves, and iniddit 
haves Ihese leans are now dried under i ler, mil Ind togither m bundles ol ten or twelve, whith irc 
called manoques or hands , these arc p ii ked in rey ul ir layers into i aiyks or boxes, and compressed so as to 
cxiludo all air bv means of a round lioard ot the s line diimeter as the interior ot the cask, and which is 
every now and then put in ai d pressiil down by means of a lever, which eommunic ites a pressure ul be. 
twceii 5U0U aiKl4(KjO pounds 1 his manner ol close piekiiig is essential for the preservation ot the tobireo 
The operation is always performed whin the air is humid, bci luse, is before observed, dried tobacco is 
extreuvely brittle Good tobai to thus on paiid no lunger lenneiits, exeept very slightly in the sueecedmg 
sufing or summer, andwhlih is foimil to be an advantige J he finest tob iiio is grown iii the west ut 
Virgmia and Maryland, near the Alleghany Mountains where the temjierature, during its growing season, is 
between 60^^ and tu-' (A Umis ComuUld fg; ^c) Ihespicie'm this case is unquestionably N ra/nrnm 
6l$J Culture qf the tobacco tu lluUand Ihe spines is chiefly N fiiAitrimf, but sometimes N rustiea 
Tlie culture is c irricd to a i ouHiiId ibic extent, espi 11 illy m the provinces of (ruclders and Utrecht The 
eecd IS sown in hotbeds, it'll feet broad, and nt any eomcnlcnt length , the depth of the dung of the bed is 
Iwoteet.and the frame w huh is plaeidoiiit is soim times covered with sashes, but more eummonly with 
mats only during nights 1 he jd iiits are tr inspi mti d into In Ids whieh rcec ivc a sort of garden culture. 
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'I’lio Mirflicc is laid out Into beds or ridglcts two feet and a half wide, with alloys between of nine inrhof 
or a foot. The beds arc raised two feet alxive tlie alleys, and are cninjiosed ol allerimte layers of rich soil 
and diiiift rotten almost to mould. The direction of the bed is tioith and soiitli, and on each two rows of 
plants are insrrteil at eighteen iiiche.s’ilistanec between tlierows, andat the same between plant andi>latit; 
the plants of one row altorn.'itnig with the interstices of the others. The suinincr culture is the same as 
in Virginia, but the gathering of the crop indifUTently peiloiinnl. When the leaics have shown the 
usual syinptoras of maturity, the lowest, or loose of the third ()uality, and tlic middle leaves, or those of 
the seconil quality, are stiipiwd off' and ke|it sejiarate, and from four to mx at top left oil fur some time 
longer, The leaves stripped off are sejnirately drmi, <iiid in the n’c in time the plants watched, and eveiy 
sucker or bud which maxes its apyioarance pinchisl off The top leaves, or those of the first ouality, are 
gaflicrcd when ready ; and all the remaining (larts of the process with the three qualities is exactly the same 
as in Virginia, (7M.) 

Ill,'>8. Culture in Alsaha, and generally in tlio north ami west of )''raticc and south of Germany. The 
seed, cliiefly of N. Tnbiiruin, is sown iii March, or eveiijearlier, in beds ol fine mould m a garden, covered 
at night, and till it romes up, during day also, wi' i straw mats. When it begins to come up, these are 
reiiioveil by nine o'clock in the inorning, and put on again when the sun goes down. After the plants 
have prcMliired their seed leaves, the straw ni.its are siipportwl by hoops or rixls, so as not to injure the 
plants About the end of April, the pi.Hits will be louinl to have attained from two to tour loaves, ex¬ 
clusive of tbcir seed leaves, and Ironi tins time to the middle of June is considered the seasun lor trails, 
planting them into the fields The best crops, other circuraslaiiees the s.iiiie, are obtained from plants 
traiispl.inted before (he middle of May. Ilotli in Ilolland and AlsatU, sheep's dung is fuund the best 
manure lor the tobacco The ground is made as fine as (lossible, not laid into ridges unless wet, and the 
plants are planted in rows, gciier.iMv two feet and .i li.df apait, and the plants alteriiating at the sinne dis¬ 
tance in the row Much ol tlie vafne of the irop depends on the dryness and warmth ol the summer, a 
good wine year lieitig invarnibly a good tobacco year In cold wet seasons many of the lowiT leaves bc- 
eome rustv or s|>otted , and tlioiigli these do not always .ippe.ir belore the second ferment ilion, yet they 
ullim.itely become obvious by rhaiiging into holes aftei tlie last drying; their interiurity then beeomes 
obvious to the piireliaser 'The top leaves alone aie those used for iii.iiiuliictuiing into snuff, and Ihoy 
Iiiingnmeli the highest price These leaves geiiei.dly remain on the plant (ill the twentieth of August; 
but the lower leaves are eommonly g.itliered by the lllteetitli of .Inly, 'I'lie tops of the plants are not 
geneially ]>inehed off till .iboiit the beginning ot Aligns!, ,md they i untiiiue gathering leaves from tliat 
tune till they are iiiferriipted by while liost. Every eight davs alter the oper.ition ol topping, the side 
liiids ale piii.'liisl off' After flic leaves .ire g.itlieied. they are tied on the sjiot in bundles .vecordiiig to 
tlieir qualities, and when they arc taken to the drying shed, they aio .again separated and pickiHl,and all 
those ot one quality thre.a<leri together on lines, leaving i^.spacc about the width ol a fiiigc-r between each 
leaf 'I'he lines thus ehargtal with leaves are streti lied Iroiii one side to the other of the drying .shed, or 
lengthwise iindei the e.aves of collage rooks, which are made to project from one loot to three lect lor the 
purpose ol drying roh.ieeo and rnai/e The moie extensive growers have l.irge sheds or barns on puipose, 
.iiid these are" always eonstiucted w ith openings on all sides, so as to .idmit of the most perlect v enlilation. 
When the air does' not eireiil.de lieely among the leaves, instead of drying yellow they diy green or 
black, lose their grateful odour, and the midiihs become rotten, .mil the whole leaf bills to pieces. 
J.eave.s wliieh on the plant were most exposed to the soil and dews, such as the top leaves, .ilw.iy.s dry to 
the fiiiesl yellows. 'I he Ic.ives remain in the drying sheds till the weather has hcinine decidedly cold in 
November or Dig-embiw, though some ol the leaves of inlerior qualities are Ireqiiently purch.ised tor the 
ni.miifaetiire ol smoking tolMccn in the month ot Oitoliei Hut these must he immediately nianutarturcil, 
otherwise w hen lying together thev contract a h.id smell. 'J'lie threads of leaves heing ready to take 
down, tile leaves are not taken oft the threads, but they are laid down in a hinmd mild day on a dry .ally 
llooi, one above another to the depth of Irom fourteen inches to hall a loot. Here they he for some 
time, bem.g examined ocrasioiiallv to sec that they are not heating , if they heat, they arc immeiii.itely 
hung up .again , if they do not, they rem.ini in that position till waiiUsl by (he inaiiuf.icturer. Often, 
indeed, they are inaiiuf.ictured as soon .is priqierly dritsl on the' strings, (///»/) 
fil.'i'l TheivUme of tobactoin ilte simth ot F/o/iie is not in.iterially dillerent from what it is on the 
.siintli banks of tlie Uhme. The tobacco of tlie south ot I'r.nice is naturally ot a bctler quality ; but the 
care taken of it by (he eultividors, I'.siic'ciallj in the ilrying and fermenting, being less than in less hivour- 
■ilile elmiates, theqnalitv becomes reduced, so (li.it the tobacco ot Alsace is ]>rcfcrrcs) to that ol (kironnc. 
'file plants are eiit ever w ith all their leav os on as in V irginia, and they are hung up to dry iii^iairs ai ross 
.strings or beams lieiiig thoroughly dried, the leaves are seiiarated, tied up in hands, and laid in heaps to 
feimeiit 'J'hrse heajis .-ire placed on bo.irclc'd floors raised tlirci- or lour niches above the siirtaec ot the 
sod; I hey arc made two loot broad and two feel high, the width rtqiiiTing exactly two h.mds, hall ot the 
one hand ovetlapping lialf of the other, and the ends or footstalk.s of the leaves ot both being outwards. 
'This operation IS comiiioiily iicitiinned between the filteeiitli ol Novomhor .md the liltfcnili ot January, 
and the tobacco remains in that st.ite till it is piirehased by the maiiul.uturer The manufaeturcr having 
agreed for the price, makes tip the hands into round halls of three or tour hundred pounds weight; takes 
these home, unrolls them, seiiarates the leavc.s, ilasses them aerorclmg to their qnalibes, and tinally i>utK 
them in hogsheads, jiacking them closely by nie.iiis ol presses In these hogsheads the tobacco remains 
till taken out to be made into snuff, cigars, or coininoii smoking tobacco 
0140. The cu/tuie qf toharco in Ireland, as practised by lirodigan in Moath, is thus given Hothccls like 
those made for eucnmhcrs .ire to he prepared in March, anti the seciis, IMr ]irocIig,sn does not seem to have 
known what species he rulliv.itod, sown any time from the fitteenth of that moutti to the lirst of April. 

In the beginning of May the plants may he hardened by exposme to the air, and by the hfteenlh or tvven. 
tictli ot tliat month they may be transplanted into the open field without injury. Forty thousand plants tit 
for transplanting may be raised on .an .irea of one hundred square feet Aeioiding to Carver, a square 
yard will rear about five hundred plants, and allow inojier spiiec for their nurture till they arc til lor 
transplanting. The field wa’ prepared in every rospeet the same as for tiimqis, the drills or ndglets 
were eighteen inches apart, and the manure, of winch a goixl siipjily was given, buried in the centre of 
each ridglet. The plants were put m with spades, at eighteen inehes apart, along the centre of the 
ridglet, and afferwards watered. “ The planters were followed by women, with their apions ffill ot long 
grass, with which they covered each plant, and confined it by jilacing a static or lump of earth at Ixfih 
c’lids; this covering IS indispensable, unlo.ss the weather prove wet and cloudy, buch 
eacy of the plant, that it will not bear the heat ol the sun, until it has so tnr set in the soil as to be able to 
supply the loss by evaporation. Thi%vvill not be tor some ilays, during whirii time the rover cannot he 
salciy removed, and watering, to the extent ot a pint a plant, may be daily used. Some of the respectable 
planters in the county of Wexlord have used pots ns a covering tor the iilants, of which some thouMinds 
wi II lie necessary Others have used large oyster shells, cabbage, or dock leaves I tried all these methods, 
and experience has satisfied me that the inoilc I praetiscxl has dcM'ided advantages. It protects the plant 
Ftiilieiently against the sun, and the water passes treely through it: whereas where pots or leaves ai e used, 
they must be removed to admit water, and in rase of ram the plants receive little or no benefit Irom it. 
The n|ieration of planting may be rontiiiued until the twentieth of June, hut the earlier the belter after 
the frosts have passed away. In America an(>l-'rance, I found, that four months were generally considerevl 
as necessary for the nutrition of the plants; and that time jn tliis climate raiinot be allowed, unless they 
arc put down early." (p. ICO.) * 

6141. The summer management of foincco, by Mr. Brodigan, eonsistixl in loosening the soil about the 
plants, removing the weeds, watering *' lor weeks lugelhcr," taking otTthe dccayeii leaves at bottom, top. 
ping when the plant has from nine to fourteen gcKXI [eaves, and removing the side buds as they appear. 
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6142 Theeunnsfrecest, by Mr Brodtgnn, ii as follows —About the middle of August, the plants having 
gttainrd thtir full size, four or hvc of the bottom leaves of each plant are taken oft, “ snfflered to He on the 
around tor some tunc, and when they li sc their brittltncss, and (an be safily handled, they art earned 
home to a barn, and thpre put in a htap for fenntiititton Ihe heap is turned, placing that in the Ltntrc 
which was bclore in the bottom or exterior, and the temiJtrature is not allowed to exceed 100° or IKK 
After rcmaiiiiiig two or thrte days in this heap, tht Icaiei.irc sprt id out and cooled, and strung by the 
midrib on lints of packthread, they are then hung up in m airy shady phtt, roofed in When the 
Itives thus suspended have acquired an auburn colour, they arc fit tor a second tcrincntation “ A 
quantity ot hay must be placed bitween thc> tolncco and the ground, and tie heap may be made of an 
oblong or tonic figure, the end of the stems being plac ed inwards Iht heap being made, it is to lie sur- 
rouiidutl with hay, blankets, or other dost c oi ermg I he )ieri(Ht for this fcnneiitation will depend upon 
the state of the weather, and the dryness and sire of the leivcs In tour or hvc tins I generally foiiml 
the heat suttuienlly high to penetrate and reduce the stems, and when th it is aceoiiiplislud the hea)> is to 
be cooled by spre itling it out to dry In rcduc ing very strong tobacco, I found it neeess iry t^ierrait tin 
heat to ascend to IW*- In W) hours I found the heat h id dtaiiied 110°, ami in 7i hours, 126°, but the 
gener il range of the second ferment itioii w is Irom 120° to 1*.K t ihre iiheit In some cases I had to resort 
to a third fermentation of the same tobacco, but flu heat did not rise bevoiid ci0-> U|K)n this iin)>ortaiit 
point of ferment ition, or swe itiiig tlie tobacco, I h cve given the result ol my practice 1 or greater cci u 
ricy, anil the benefit ol the iiiexpeiienced, 1 have given it Irom a thermometer, but, at the same tunc, the 
hand and feeling of a practised overseer i m direct the ) rcucss As soon as the tobacco has been perfectly 
dried, by exposure to the sun and the weather, it is still mcesoary * dry anj remaining moisture in the 
midribs, for which purpose they must be j ickcd so as to be outside, tint the ur iniy h ive its influence 
ujKin them When tiny art peifectly dr) an 1 hard, the tobecco may be eons dered as fit for use, ilthougli 
11 will |xissess more or Ic ss of crudeness until the m iiith ot Man h following j a oirci t tins crudity, ot 
any acrimony that m ly exist, dillerent piepiritions ere used in diirerent eoiintrics 'n Brazil the leaves 
are steelieel in a dec letioii ot tobieeo and gum topil III \ irginic, 1 unilersloexl, they oprinkli the foliateo, 
in the puking proies , eiitli diluted rum an I molasses, iiul iii Ireliiid they sprinkle, iii the picking pro 
cess, witli a deeoetioii of the green toll iceo stems, or i ilccoc tie n c t hay, with a small portion c f mol issts 
the eftcct ot this inncxciit ap|ilic atioii is to s ftc n iml improve the flavriir, darkc n the colour of the to 
biceo, and rt nclir it iii ip| c ir inn, a more ineic h ml il le ecinino lity llu next tiul 1 tst operation is to 
tic the le lies in hands, an I pick them in bales c r |h it il le | ick igcs (p IWi) 

0141 Impiuj tw nl'> in t/iL ciirin^ / )t< ss Some ot Mi llrodig in s tobuco, lie infonns us, only wanted 
age to be as t.ood is\iif,iiiia tobacco improves by a sea voyage, is it undergoes a cci tain degree ot ter 
meiitUioil in the hOeShiailb in the spring or suinimi months Drying houses hi ited by flues or steam, is 
now ereetecl iii Anierii i, he thinks would be it iiiq ruiemeiit in Ireliiicl Ca]itaiii Basil II til visited a 
tobacco I Imtition on James River, iiid fi und the house invvhichtlii banifsviiTC hung up with fires of 
wood m ide upon the earthen floor the fl iv our ol the woo 1 Inn nt in this n av, Mr Brodigan states, is 
nowstiuiiglv pcreeptililc in the tcbicco ut lite yetrs iinpoited from Ameiiea 

6111. Ah wggcttiotis tltnvcel fiom eonsiclorin,r vvhat vve have read and ohserved on tlio 
subject of ciiluvitin,r and ceiling tobacco, vve submit the followuig 

hlk) Jlbin It farm r, who thoroughly undcistinds iiid successfully practises the Korthiimhcrland 
mode of cultivating turni| , inti nds glowing t ibiic o as i hi Id crop, vve winil 1 rec online ml him to prep ire 
Uie soil exactly as tor Swedish till mi s, give ad iibli do i cl will r ttiil inaimie, mix the seed with titty 
times its bulk ot sand oi 1 c lie dust, md sow with ( inmoii s turnip Irill usii illy i died 1 reneh s, about 
the middle ot M iv When the pi tilts ecjiic up they m ly I c thinnc 1 out as turnips ire, to sixteen or 
eighteen inches ipirt, and topped in the bcginmng et August Ihe re t of the | locess may lie conducted 
as ill Alsace, diving, however. Ill a barn or liousL lie ate el by iiinoiist ve A e oU igc r, or s] aili eiiltiviter, 
may find It worth h s while ti sow in ahefbed or in a flnwi r pc t and tiin phut he in iv dry Ills leaves 
the first time uiiiler the cai cs of Ins cottage md the seei ml time iii liisgiriet, ur it the cjuantity is siii ill 
for homo use, in his kitchen 1 or his toll leeo liqu()r,i r s luee, he m ly grow i se ore or two ol jioppv plants, 
eolleet the opium Irom them, tnil mix this with whisky ir spii t ol any kiiiil, in which ibundince ot 
peach lei\es, or a fe w le IVes ot 7 a lus ii bills, or one or two ot the eoimnon I lurt I, h ne been inliised, 
adding witer mil salt is dircete 1 ibovc A gardemr, where there are hothouses mil hothouse sheds, 
may dry an teriiieiit iii them, and indeed with such oppurtunities, iiid seeds ut V repanduin, he ouglit 
to grow bitter tobacco than any person wh itever not in \ irgiiii i or the West Indies 

6H6 Pnduce Aeeoreling to 'VIoist (g/wie/tenn Gto^tapht/), “ \ii iiieiiistnoiis ptison 
in Mar} land can ininige 6000 pi ints, wliieli, at v jiid to e tell pi mt, cover eonsideribly 
more thin an English aeic of grouiiel —tlie proelucc of these 6000 pi ints is 1000lbs. 
of tobacco. ‘ A liogsheael, sijs Waidtn,‘weighing 1350 lbs , is considered igeioelciop, 
and suflieient employment for one libourer In general four plants will jielel a pound, 
though vtryrich laiielvvill jield double tlie quantity. On thcficsh, nth liindsof Iveiituek}, 
from ICXX) to 1500 lbs arc laised per aeie (Urodi^av, \t 180) Ibc leaves of foui 
p]ints in Virgtiiia make one pound of tobieeo. According to Brodigan, the avei tge 
produce in the county of Wextoid i IJOOlbs pei English acre In Meath, he lias 
bad 1680 lbs per English acre Hit money cost ol production he estimates at 18f where 
the land is piepircd by horse 1 iboiii, and >0/ vvheie it is prep it cel by manual labour, per 
English acre. 1 he produte, at 16/ per he) rshead of 1 lbs , baitly pays the cxjic use. 

6147 2V) save Vtd Allow a lew ol the strongest jilants to produce tlieii flowers , they 
will have a fine appearance in July and .Vugiist, and in a f ivourable se ison each plant 
w+11 ripen as much seed in fvepteinber as will sow a qinrter of an acre by the dull 
system of culture, or stock half a dozen acres by tiansplanting. 

hi 48. Thg valut of tobacco as an u^iicultural crop is jnuch diminished, from the cir- 
cun^fonce of its producing no inanuie 

4)1# “tUc arguments of the tmmotlal J jffltson against the culture of tobae co, and in favour of wheat, 
have thfir Weight in Virginia, where manure is not to be procured in propoitior to the demand, and where 
the prpeiuce of that slate has to enter into c uiniKtition with that of the tresh lands ol the western country 
It IS perfectly true, that where tobacco is generally cultivated, his picture of wretchedness is resbsed It is 
the same in 1‘ram e, in the wine districts, where the people, from the want ut <x>rn, aiicl the hogs, poultry, 
and other essential comforts it produces, are the most wrete is d of any in that country It is with toliacco 
in America as with sugar iii the West Indie^ both ire cultivated from their relative advantages over 
other crops Sugar is more profj- able than tobatira in the West Indies, although the tobacco grown there 
is of superior quality, and tobacco is preferred in Anierita to wheat, where the soil and ehmale tdniit its 
cultivation In some situ itions it is grown as a matter of necessity such is the richness of their alluvial 
and fresh lands, that wheat cannot be produced until that excess ot fertility is reduced by a course* of 
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tobacco, maize, or hemp." {Brodigan, p. 84.) The farmers of Virginia, as the immortal Jeflbrson pre, 
dieted (lint, q/ Virgmia^, have now ascertained that it is better to raise wheat at one dollar a bushel than 
tubaccoat eight dollars {Wr hundred weight. (Ibid. p. 1!^.) As a source of labour, Mr. Brodigan thinks 
the culture and cure of tobacco a desirable ciniiloyinrnt for the rural )in|iulatioii of Ireland. Its ^oat 
advantage IS that It aflbrds employment fur those intervals when the labouring poor are at present destitute 
ot occupation. “ The cultivation of a potatacrop is ol vital importance to the Irish peasant; but as soon 
as that crop is planted, there is a long interval of idleness and distress. I'he stock of potatoes is then 
generally exhausted or unfit tor use, and the summer months are the most pinching times with the poor. 
J'he planting of tobacco may be may be said to commence lyhcn the other is lumished; and the field 
management occupies the interval until the corn-harvest. Again, between the mm-harvest and the taking 
up of the potatoes there is another interval of idleness, and that is occupied in the curing of the tobacco. ” 
(Brodigan, p 178.) As a cleaning crop and a preparation for wheat, a must bo at least equal to the potato. 

0T5O. The analysis of the tobacco stalk is given by Mr. Brodigan on the authority of 
Mr. Davy of Dublin. The object was to ascertain whether the stalks contained any 
quantity of the tannin principle, of alkali, or of any useful vegetable substance. 

61.71. The presence of the tannm principle could not be detected; and the alkali afforded was not very 
considerable. One thousand parts of the stalks yielded fifty-eight oraslics, which afforded thrm (larts and 
a quarter of alkali, mostly potash. The stiilks LOiitaiii nearly one teiitli of their weight of tobacco j and 
where tobacco is employ^ cither in fiimigiiting or in making dmoctions for the destruction of insects, it 
may be useful to know, tliat ten parts of the stalk will alw.ays produce ellbcts equal to one part of the leaves. 

6152. Diseases and enemies. “ In Virginia, the diseases and injuries to wliith tobacco 
is liable, are, ih tlie language of the planfer, worm-holes, ripe-sliut or sun-burnt, moon- 
burnt, house-burnt, stunted by growth, torn by storms of bail or wind, injured or killed 
by frost. In Ireland we are exempt from those damages, except what may arise from 
licavy gales, which, in exposed situations, lacerate and break off the leaves; or an early 
frost, which is seldom injurious before Michaelmas, at which time, if the planter be care¬ 
ful, he can have his tobacco off' the ground.” {Brodigan, p. 197.) 

fil.'j.S. The same writer, however, cmimeratcs the enemies qf the tobacco in Ireland, as “ the red or ring 
worm, which is so destructive in some sitnatiuiis to whc.it and corn crops, the grub, slug, catcrjiillar, and 
the tobacco-worm. Where tlie first two predominate iii the soil, it is better not to plant tobacco, for there 
is no efil'ctual itkxIp ol arresting their ravages A corrcsimndent in tlie county ot Wexford has informed 
me, that two gentlemen in his neigidiourliood attempted tlie planting of six acres of tobacco tins last 
so.i.,oii, .nul tile plants were no sooner put down ttiaii they wcie cut otl’liy the rtsi worm; they planted again, 
and till- s.imo fate attended tlicm, they planted a thud time, and they were a third time destroyed. Tims all 
their labour and expense were lost; and iii the month of July, they sowed the ground with turnips. The 
grill), or rook.worm as it is calletl, marclies Irnin plant to plant benoatli the soil, secure from observation ; 
he attacks the roots ot the plants when grown to a considerable height, and thus prnstr.ites a whole heliL 
Where numerous, it is iii vain tliat you seek tor the enemy; but as soon as the pl.int .ijipcars siikly, it la 
advis.-iblc to pull it up, and you are likely to meet a pair of grub.s, as they arc cuinpanioiiable travellers. 
The otlier enemies .arc visible, and not .so destructive. The slug attacks the young plants in the seed-bed 
and in the field, amt devours the young leaves • ho will also cut the Ic.avcs of the tobacco in every stage of 
its growth, which is a proof tliat its caustic or poisonous nioperty does not attach to it in the green state. 
The caterpillar generally appears in the warm month of July, it is large and of a voracious aspect. As 
soon as the leaves ajipear perfor.ated, this enemy must he sought for, and he will be found in the day-tiuc 
in the sh.ided parts of the plants. The caterpillar appears to exist only in close and warm situations.” 
(Brodigan, p. 161) l.imewatcr or cow urine cflectually destroys slugs, snails, and worms, and probably 
suinu of the sorts of eaterpillar.s. 

61.“id. The manufacture of tobacco wc litivc slightly described in the En^clopcpdia of 
PLmts. We have since bad an opiiortuiiity of witiie.ssing the progress of aJj the dit- 
ferciit operations carried on in preparing shag and other kinds of smoking tobacco, pig¬ 
tail and other chewing tobacco, various snuff's, and dill'erent kinds of cigars, in one ol 
the most extensive manufactories in London; and the conviction on our mind is, that 
very little in the w'ay of manufacturing can be attempted by the gardener or coflager. 
That little we shall shortly describe. 




are better adapted lor rasping into snutf than for cutting into sh.ig for fmoking ; and heii^ sceiitwl 
any essence, SI 

the orris root i 

with packthread drawn as tight as possible, and the threads quite clnsc, so as to compress the tobacco into 
one solid substance, and complelelv to exeliido the air. When snuff is wanted, unroll a iiarl ot the pack, 
thread at one end, and rasp the tobacco into snutf with a tile or grater. I’he carrot may then bo laid in a 
dry place till wanted for a fresh supply. The soft parts of the leaves may be treated in the same manner, 
and a snuff produced which snine prefer to the other. Gardeners may dry leaves of any odorilenms 



fur uflc Wiien to be used lor smoking, cut odra few inches of the rope, o|>en ^out, and ciU it tntdsm'ma 
with a knife or choiiper, so that it may resemble shag tobacco. If it U to lie made into snuff, open out this 
loaves drv them over the fire or in an oven, anil pound them in a mortar, adding to the ixiwder any 
scented water, or volatile odoriferous oil, at pleasure. If more snuffis made than is wanted for immediat* 
use. put it in a glass bottle, and cork it closely. In manufacturing snuff v.inous matters ate added to 
it an'agreeablc MOiit, and hence its numerous varieties. The three principal kinds are rappees, Scotch, 
or Sp^ish, mid thirds. The first is only granulated, the second is reduced to a very fine powder, and the 
third consists of the siftings of the xecond sort. The Sco^ and Irish siiutfi) are, for the most^rt, made 
from the midribs; the .Strasburgh, French, and Husslan sflilfls from the spit parte of the 
61S6. The process qf forming cigars is very simple; but, as it cannot be done well without much iiractico, 
it would be ot little ure to offer a description. vVhocver wishes to make himself master of all that Is 
know on the cultuie of tobacco in ditibrent parts of the world, and all the difibrent modes of Its manuflio. 
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ture, rniy consult fours d'Anricntture Complet, Paris, 8vo, edit 1823, art Tabac, Carver’s Treatise, 
Xoiulon, nvo, ]77'>, J itham’s 7 ssay, London, 8vo, 1800, the Lipcrtenied Bumtn Cigat Main, or fun 
damtiital and pruitiral instruLtions lor making twen^ Hvl soils of cigars according to the latest expe 
riincc, Chemnits, Kretschmiir, 1824, 8vo, Sthinldt s fohacio Cnl/ureof thi Innch and Ihttrh combined, 
with the Mode ol preparing the Plant lor Use. Urcsden, 8vo, 1824 Arndd. llic two latter works are 
in (rcnnan o. 


Subsect. 4. Other Plants used in Domestic Econorwf, which are or may be cultivated in 

* the Fields. 

6157. Many garden plants might be cultwaUd in the fields, especially near large towns, 
where niaiiurc is easily procured, and a demand for the produce exists. Among such 
plants may be mentioned the tress, parsley, onion, ktk, kttiiee, radish, &e There are 
also some plants that enter into the igiieultuie ot foreign eoiintnis where the climate is 
not dissimilar to our own, whiih might be vtiy efreetu illy iiiltivated in this country wtic 
It desirable. Among these is the ebicioij, the loots of which aie used as a substitute 
for cotlee. The lettuce might be grown for its milk} juice, as a substitute for, or rather 
avanetyof opium. Ot dwarf fiuits, as the stiawbcrry, c i mt, gooseberry, raspbeny, &,e., 
•we add nothing here, hiving alicady alluded to them in trcitin ' of orchards. 

fllS 7/ii agncullut ist v/w nit m/ts ts gtou any f th abuvi flants t u ' -irdly expect to succeed 
unless his knowledge extends hiyond the mere routine ol ciuntry hiishnidrv, (ill by rt idnig iiid the 
study if the nature ol scgetables, or by soim cxpeiicnce in the prictitc ol gardening No fanner on 
a moderitely extensile sciJe will lind it worth while to attempt suih produetions, whatever may he liis 
knowledge or resources and fi r the gircleii I inner, or the cm ions or speeulitiie amitcur, we would 
res-ommend observation and enquiry round the metiupolis, and the reading ot books on liortieultiiri All 
that we shall do here, will be to give some explanation ot the culture and minagcinent ot cress and 
chiicory 

6150. 2'he qaideii ertss (Zepidium eativum L ), too well known to requite luy 
deseription, is grown in the htlds in Essex, the seed being iii some demand in the 
London market. 


GlbO ft IS sou It on any sot I of sod, but strong loam is the most prodiictiv c After being well puli ensed 
on the surface, the seed IS sown bioad east ind ligbtly h irr iwed in Ihi season ol sowing f ir thi Ingest 
produce is Mirib, but it will rqcn U sown the lirst week in M ly llie mi iiitili c 1 seed to an lire laries 
Irom two to four pecks, aecording to the riehness ot the lind, the seed ivill not grow the second year No 
alter culture is ri qiiired hut wee ding 1 hi croii is ri aped iiid li It in handfuls to dry lor a tew d lys, and 
then threshed out like rapesei I cr mustard in the field 
falfil Tht list ot the cress seed 18 chiefly for iiimg to cut fir young turkeys, and tor fore mg salads by 
the Loiul,.n lOoks on hot mm t flannels iiul ] onus c irtlieiiw in lesscls V very consi Iciable qii intity is 
also used in horticulture it being one of the cliict early siluls, and e ut when in the seed leaf ihe haulm 
18 of very little use as httei, aud, on the whole, the erop is ixh lUsting ^ 

6162 The cullmc tflhe chiecory as an heilnge plmt has already been given (5314 ) , 
when gruivii for the loot to be used is i substitute for colkc, it m ly be sown on the same 
soil as the e nrot, ind thinned out to the same distinee as tint pliiit 


flfiJ fh iiKotiai lahnupm the fust lufiiTnn after sowing in the same in inner as those of the 
cirrot Sviien they ire 1 1 he manut ii tiiied en iliigesi di theyare ] aiti illy dried, iiid in th it st ili si Id 
to the n iniit letunrs 1 1 tin aiticle, who wash them, cut Hum in pieces, roast them in a kiln, mil giiiid 
them between fluted rollers into a powilci, which is picked up in i q irs, emit lining Ire in two mineis to 
three or lour pounds In th it st ite it is seld either is i substitute tor i illee, e r ft r mixing with it Hut 
when »iirii ite family e ultivates this i lint for home in iiiutae ture, the loi ts ire 1 ml in leellir anuiig snnl, 
and a lew taken out is wantesl, wa lud, i ut inti slices, roisted in the eoltee roister till they bet iiiie ot a 
brown rolmir, and then p issed as wanted threiigh the eultec mill 
tlt+ Ihe latae of iht ihic otyai a cijf ytoiit. Von Ih itr observes in 1810, is piovcd by its liaiing liecii 
cultiiatcd tor that purpose tor thirty ye irs Dr Howi on has written som inn us pipers on the subject 
in Ihi, tal (Ionian Hoitnutluial V m tii ii 1 iv , anel hi th th it gciitleni in and Dr Duncan ajiiroic ol 
Its dictitil qualities The fi rmcr nidi eel sais, he thinks it prefer i1 li to eotfie, which m ly be a in itti r of 
taste, as so lie prefer the flat our of the pimdereil ri ots t f dandelion to that ot e llier e oHee < r thieiory 
Dr Duncan is ol opinion tint i hietory might be i iiltiv ited with grt it nation il adi intages as i siibstitule 
fo-the exotic berry [.Disco to tali d II rt Sir IS.O) Hose says the decoction ot chiceory roots is whole- 
aomc,but that it h is nothing morehcloiiging to it nt collei than the colour He sees noc tjeition to its use 
as a substitute,' it eleprecates as fraudulent its mixture with the piwder ol real loflie 
bit)'; The vatu of tne ihiceot y as a sal at plant aiqiears to us not to be sulhi icntly ip| rceiited in this 
country Grt it quantities of the bl mihexl i ives ot eliueery are sold in the mirkets ot the Nctherlanda 
very early in the spring, and supply i gritetul salad le ng before lettuces arc to be had Ihe roots aro 
taken up on the qiproacn of winter, and pi ke d in re liars in alternate 1 lye rs of sand, so as to form ridges 
with the crowns ut the plants on the siirfae of the ndge Here, it the tVostbe excluded, they soon send 
gll out leaves in sn h abunilancp as to 

adord a s apply ol tl id during winter 
It light 1 excluded, the li ivcs are jicr- 
foetly bl iiihed, and in tins stite irc 
known inder the name of liaibi de 
Capuctn On shqi bo ird it is customary 
to use a barrel of sand w ith numerous 
holes [Jig 811), or a hamper, tgr the 
same puriiosc [Oaid Hug vol ii and 
Lnry of Uaid) 

6166 The Astragalus ba; tievs 
{fig 812 , an annual clistin- 
ginshtd liy its triangular poels, a 
native of the south of«Luroi)t, is 
ciiltiv iteel m Hungary (§ 610 ), 
and Ill some ports ot Gcrminy, 
foi the seeds as a substitute fur 
coffee, Ihc cultuic IS tile sime 
as that of tlic common pea or tare. 





Book VI. PLANTS FOR MEDICINAL PURPOSES. §4^ 

6167. Tn a fur mer section (6055.) we have hinted that no farmer who cultivates the 
ht>ii need be witliout a vegetable equal to asparagus, or fibre similar to that of flax to' 
employ his servants in spinning; and from the foregoing observations it would seem 
that whoever has a garden may grow his own coffee and tobacco. 


Sect. V. Plants which are or may be grown in the Tleldsfor Medicinal Purposes. 

6168. A number of medicinal plants were formerly groxon in the Jields ; but vegetable 
drugs are now much less the fasliion ; a few powerful sorts are retained, which are 
either collected wild or arc natives of other countries, and the rest of the pharmacdpccia 
is chiefly made up of minerals. It may saft'ly be afliriued that there are no plants 
belonging to this section which deserve the notice of the general farmer j but we have 
thought it desirable to notice a few sometimes grown by farming gardeners, and whicli 
may be considered as belonging almost equally to horticulture and agriculture, or us 
points of connection betwet'ii the tw o arts. These arc the s.'iffron, liquorirC} rhubarb, 
lavender, mints, cbamomile, and thyme, 

6169. 'I’/ie saffron, or autumn crocus (Crocus safivus L.,_/’g. 819. a), is a hulbous-rootcd 



perennial, winch has been long cultivated in the south of Europe, and since Edward III.’s 
time in Englanil, and chiefly at Safl'roii \V,aI<len in Essex. It was .abundantly ctdtivated 
there, and in Cambridgeshire, Suffolk, and Ilciefordshiie, in the beginning of the seven¬ 
teenth century ; hut the quantity of land under this erop has been gradually lessening for 
the last ceirtury, and csjrecially within the last fifty years, so that its cullute is now almost 
entirely confined to a few p.irjshes round Satfrun Walden. {Young's Psscx.y This is 
owing partly to the material being less in use than foiinerly, anil partly to the large iiri- 
poil.itions from tire East, often, as Professor IMartyn observes, adulterated with bastard 
saffron (Ci/rf//tf;n«s tiiictdrius) and marigolds (C.alendula officinalis). 

r.I70 The hulhs of the saifionare itlimfetina n prcpaird iotl, not poor nor a very stiff clay,but, if ii.i,eiblc, 
.a hard moulil on elualk. 'f'hey are ijlanted in July, nr row s six tncncs apart avtuss the riiiRC'., attil at three 
iiiches’ (livtanco in the rows. 

6171 Thejtomrs, which are purple, .anil .appear in .September, are gatliercil, carrieil home, and the 
stixmas pickcil out, together with a portion of i lie style; those arc dried on a kiln between layer* ol paper, 
and under the pressure of a thick Ixiard, to lorin the mass into rakes. 

6172 . 7V iTo/i n/Irani 1 C averages two pounds of lined cake after the first pl.inting, .-1011 twenty-four 
pounds fur the next two years After the third erop tlie roots are taken up, divided, and replanted 

617,J The uses ojsaffron nr niedu me, domestic economy, and the arcs, are various It is detersive, re¬ 
solvent, anoilync, rephahe, 0 |ihlhahnie, .tr.; but its use is not without danger: in large doses it promotes 
drowsiness, lethargy, vomiting, and delirium ; even its smell is injurious, and has been known to produce 
synrope. It is used in saurca by the Spaniard* .ind Poles; here and m Fr,vnre it enters into creams, his. 
cults, conserves, liipiors, kr., nii.l is used fur colouring butler and clicesc, and also by painters and dyers, 

6174. The liquorice (Glycyrrlil^a glabra 'L.,Jig. 813. 6.; Liquoritia officinalis H.li. 
10493.) is a deep-rooting perennial, of the Legumindsa;, witli herbaceous stems rising four 
or five feet high. It has long been much cultivated in Spain; and since Elizabeth’s tiSre 
lias been grown in different parts of England. 

6175. The soil for the liquorice shoald be a deep sandy loam, trenched by the spade orplough, or the aid 
of both, to two .-uid a half or three fei-t In depth, and manured if necessary. The plants are procured fl-om 
old plantations, and consist of the side roots, which have eyes or buds. In aiititmii, when a erop of liquorice 
is taken up for use, these may be taken oil' and laid in earth till spring, or they may be taken from a 
growing plantation as wanted for planting The planting 8c.ison may be cither October or February and 
March. In general the latter months are preferred. The plants are dibbled in rows three feet apart, and 
from eighteen inches to two feet in the row, according to the richness of the soil. The after.eulture con. 
sists In horsc.hociiig and deeji stirring, in wemling, and in cutting over and carrying away the haulm every 
autumn after it is completely wiflicred As’the plants do not rise above a foot the first season, a erop irf 
onions or beans is smnetiincs taken in the intervafa. The plants must have three summers’ growth, at the 
Olid Ilf which tlie root* may be Uken up by trenching over the ground, 'fliesc are eitlicr immediately sold 
to Uie brewer*' druggists, or to common druggists, or preserved in sand, like carrot* or jiotatoes, till 
wanted for use. They arc used in medicine and porter-brewing. 
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6176. The rhubarb (Rhoum palmiltmn L.,J^. 813. c) is a perennial, with thick oval 
roots which strike deep into the ground, large palmate leaves, and flower-stems six or 
eight feet high. Its leaves are the best of all the kinds of rhubarb for tarts. The Society 
of Arts exerted itself for many years to promote the culture of tliis plant, as did Dr. Hope 
of Edinburgh. It has accordingly been cultivate I with success both in England and 
Scotland; tliough the quality of the root produced is considerc'd by the faculty inferior 
to that of the Russia or Turkey rhubarb, as Professor Martyn thinks, an inferiority pro¬ 
bably owing to the moisture of our climate, .and the imperfect mode of drying. 


6n7jj./n the cultm e of thii, plant, if bulk of produce be the object, then a deep, nth, loamy sand should 
be chOKii, but il flavour, then a dry, warm, somewhat call arcous sand Prepare as lor liquonre, 
and sow In patches of two or three seeds, in row- four feet ajiart, and the same distance In the cows 
Transplanting from seed.beils may be adopted, but the roots are never so handsome and intire As soon 
as the plants appear, leave only one in a plate Iht plants will now stand in the angles of squares ot lour 
feet to the side 1 he afler.riilture consists in horse hoeing and deep stirring, both lengthwise and 
across; in ploughing in the same direitions, in never letting the flowir.stems rise higher than two 
feet, or show flowers or seed unless some is wanted fur jiropagatiun, and in removing the decayed 
hanim every nutuinii The pi iiits, hav ing stood three nr four suiiiiners, may be taken up, and their main 
roots dried in a very slow manner hy any of the following mode — 1 he common llritish inode of i uring 
or drying the rliulurb, after tleanmg thi roots, is<o tut them into st( lions, an inth or mort in thickness, 
string them, .iiid dry them in airv lofts, Iiundrics, oi kitdieiis, in a gradi il m'liiner Ihis lias long been 
tilt prai tice of jiri^tc gardint rs who grow tht root fui their own use, and li. iNo been adopteu by lul- 
tivators for the diuggists Ihe rhubirb is tured in Tart-iry by being thorniigli dtaned, the smaller 


liranthts tut off, and then cut transve rscly into pit t es ol a inoiltrate size , thtst art plat etl on long tablt s 
or hoards, and turiud three or four times a day, that the yilluw viscid juitt may inturporate with the 
suhstani e of the root It this juice be suHtred to run nut, the roots bicome light and unst rvireablc, and 
it they be not cut within hve or six d tys alter they art ilug up, they btroinc suit and tleciv very speedily 

lour or five days after tht v art tut, holts are mule Ihroiigh them, and they arc hung up to tiry exiioscd 

to the air and wind, but slit iteittl from the sun Thus, in about two months, the roots aic lomplt tily 
duett, and arrive at their full jHilLction Ihe loss ol wiight in drying is vtiy ronsidcr.ible, seven loiids 
of green rtaita yielding only out small horsi loid ol ptrftdly dry rhubarb 
fi(7fl Ihi f Ai»tmn oh; mj. rAuAtiiA, alli r having deaneil the roots, bv scraping nir the outer bark, as 
well as the thin yellow membrane iindt me dh, cu‘ them in slices, m i nth or two in thiLkness, and drv them 
on stone slabs, under which large Arcs arc kindled ihty kttp tontinuallv turning thtst slitcs on the 
811 warm slibs, but is this o|Hiitioii is not sulheieiit to dry 

thim thoroughly, they mike a holt through thim, and 
suspend them on hnis, in a plate tvjHisid to the grtatcs^ 

hi tt ol the sun, till they are in a tuiiditioii to lie pre. 

strved without diiigir of s|>oiliiig A lopious areoiint 
of all the i\]x ninciits m idt in llritam toi the culture 
and turiiig ot the iliiibirb up to 1S(I>, is givtii by Fro. 
ftssor Miitvn, in his edition ot Mi/Ai'i Dutumattf, 
art HAiu/m, and ot the lurkty, liiissiin, and Chinese 
rhuliarli, in TVitmiso/i’s tdit 1S22, p 4fi‘) 

If ha; been allegiil ol life, th.it the trnt inedi(iiial-rhiib.irb 
IS niiftlhe /fli&uin jialmUUni as hitherto supposed, but the 
li austrMc Sit) This s)ieiiLs appeals to be peruliir 
to the great table lauds of central Asm, lietwcen uic liti. 
tildes ot Jie and 40', wilt re it is foiiiid to flourish it an 
olevitionof 11,IKK) ftet almve the Iticlol the si a lairgc 
qiiuititiis of the roo's arc anniiillv tolletttd fur export¬ 
ation in the Chintse piovincis, within the lofty range of 
the Ilimilay i Hit bist is that wliiih tomes by way of 
Itussi I, ai, greitt r t ire is tiken in the selei tinn , and on its 
arrival at Ki if hl.i, within the Rlissi.m froiititrs, the roots 
are tareliilly examined, and the diiiiiged pieces re¬ 
moved Mr Sweet has hetii inlormetl that the stims of 
the Itavts liive the same tttett as the root, tidy, of 
course, a greater portion of them will require to be used 
I hev may be made iiji in a small tart, like the stems ot the 
common rhubarb ((nritf Mag vtil v p Uil) 



6179. The lavcmler (LavAntlula Splca L. Jin. 813, rf) Is a odoriferous shrub of 
three or four years’ duration, grown in the htlds in <i fevv pl^s lountl London, .ind 
chiefly in Surrey, for the spikes of flowers used by the druggists, peifumcrs, and dis¬ 
tillers. The >oil should be .1 poor dry calcareous giavel. The seeds should be sown 
in a garden in spring, and the plants m.iy he tr.u^ilantid in September or M.uc-h fol¬ 
lowing, in rows two feet apart, and kept free frtmi weeds. The second season they 
will yield a few flowers, and a full crop the fourth, after which the plants will continue 
productive for five or six jears. 'Die spikes are gatheied in June, dried in the shade, 
and sold in bundles to the herlnalists, drug^sts, &(. 

3180. ThyniCt wormwood, inaijoram, savory, and some other aromatics, arc cultivated in 
the same manner, and for similar purposes. lieing Usu.dly smaller plants, they should 
be jdanted closer; but to have much flavour the >oil must be dry and calcareous, 

. 6181. Chamomiie (o^'nthemis nubihs) is a creeping perennial, grown for its flowers. 
It only requires to be {iLntcd on a poor soil, in rows a foot apart, and hoed between. 
It will produce abundance of flowers annually from June to ISieptember, which are 
gatliercd, and dried in the shade. They are sold by w eight to the druggists and apothe¬ 
caries. Thft double-flowered variety is, from its beauty, that commonly cultivated; but 
the single possesses more of tlie virtues of the plaht according to its weight. 

6182. 2'he mtnli (jtffntlia), and especially tlie pej}ferniint (jl/entb« piperita), are 
creoping-rooted perennials, cultivated on rich marshy or soft black moist soils for dis¬ 
tilling. The plants are grown in beds with trenches of a foot or more in width and 
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dcptli between, so as to admit of irrigation. The se^ are obtained from old plantations, 
and planted in rows across tlie beds at six inches* distance every way, in March or ApriL 
No produce worth notice is obtained in the first year, but a full crop in the third, and 
the shoots will continue to produce fqj- five or six years. The spikes of flowers, and in 
some cases the entire herbage, are cul over in June, as soon as the flowers expand, and 
carried immediately to the druggist’s still. Some growers distil it themselves. 

6183. The common valerinti {Vak'rihna officinalis L.) is sometimes cultivated for its 
roots for the druggists. It is a native plant, and prefers a loamy soil. In Derbyshire 
the plants, which are either procured from Uie olFsets of former plantations, on.from 
wild plants found in wet places in the neighbotwing woods, are planted six inches asunder, 
in rows twelve inches apart. Soon after it comes up in the spring the tops arc cut off, to 
prevent its running to seed, which would spoil it. At Michaelmas, the leaves are pulled 
and given to cattle, and the roots dug up carefully, and clean washed ; the remaining top 
is then cut close off, and the thickest part slit down to facilitate their drying, which is 
effected on a kiln, afier which they must be packed tight, and kept very dry, or they will 
spoil. Tile usual produce is about 18 cwt. pet acre. This crop receives manure in the 
winter, and requires a great deal. 

6184. The orchis or salep plant (O'rchis mdscula i,.) is a tuberous perennial, which 

grows plentifully in moist meadows in Gloucestershire, and other parts of the country. 
It flowers in May and ripens seeds in July. It has been proposed to cultivate it for its 
tubers to be used as salep; but the plant is very difficult of propagation fioin seed, and 
can hardly be multiplied at all by the root; and, though it may answer to collect the 
tubers and prepare them, it is not likely their culture will ever pay. As the plant is very 
abundant in some situations, it may be useful to know its preparation, which is thus 
described in Phil. Trans, vol. lix. • 

6 I8.S Thr bulb m fo be washed tn water, and the fine brown skin wliich coiers it is to be separated by 
means of a small brush, or liy dippiiiR the root iti hot water, and rubbing it witli a coarse linen cloth. 
When a siifliciigit iiunibcr ut bulbs are thus cleansed, they arc to be spread on a tin ]>l.ite, and placed in 
an oven heated to the usual degree, where they are to remain six or ten minutes, in which time they will 
have lost their milky whiteness, and acquired a transparency like horn, witliout any diminution of bulk, 
being arrived at this sUte, they arc to be rcmoveil, in order to dry and harden in 'the air, which it will 
rixjuiro several days to efieet, or, by using a gentle heat, they may be finislicd in a few hours, by another 
process, tlie bulb is boiled in water, frecrl from the skin, and afterwards su.spendcd in the air to dry; it thus 
gams the same appear.xnco as the foreign salep, and does not grow nioist or mouldy in wot w cathcr, which 
those that have been barely dried by heat arc liable to do Itedueed into powder, they soften and dissolve 
in boding water into a kind of miicil.ige, which may lie diluted lor use with a large quantity of wiater or 
milk Thus prepareil, they possess very nutritious qualities; and if not of tlie very same species as those 
brought from Turkey and used for making saleji, lliey so nearly resemble them as to be little interior. In 
Turkey the dift'ercnt species of the O'rrhis are said to be taken indifTcrcntly; but in England, the O'rchii 
mkscula is tlic most common. {Glmtccstetshnc liepm t, 377.) 


Chap. IX, 

Marine Plants used in Agriculture. 

6186. All marine plants may be used as manure witli great advantage, cither in a recent 
state or mixed with earth. It is used in this way more or less in all agricultural coun¬ 
tries bordering on tlie sea, and in Britain in all tliuse fiitlisand estuaries, where, from tlie 
water not being at the^l^fiximum of saltness, the plants which grow in it are not suffi¬ 
ciently charged with soiM'to render it worth while fo burn them for the sake of the salt. 

6187. The use of sea.wred, as an article from which kelp might lie inanufartured, seems to have been 

t ractieally recognised iii Scotland about the beginning ol the eighteenth century The great demand for 
elp 111 the manufacture of glass and soap at Newcastle, and ot alum at Whitby, seems to have intro¬ 
duced the making of this commodity upon the shores of the Forth, so early as about the year 17!10. It 
began to be manufactured in the Orkney Islands in the year 1723, but in the western shires of Scotland 
the making of kelp was not known lor many years after this date 'I'he great |>rogress of the bleaching 
linen cloth in Ireland, first g.ivc rise to the manufacture of kelp in that kingdom; and from Ireland it 
was transferred to the Ilebriiles about the middle of the eighteenth century. On the shores of England 
the kelp plants are not abundant. 

6188. All marine jdants may he used for the manufacture <f kelp, but the principffl 
species in use on the British shctlbs bdong to the Linncan genus JF’ilcus. JF^cus 
vesiculosus {Jig. 815. a) is considered by kelp-makers os the most productive ; and the 
kelp obtained is, in general, supposed to be of the best quality. .Fbcus nodosfis (5) is 
considered to aflbrd a kelp of equal value to that of tlie above spdl’ies, though perhajis it 
is not quite so productive, i^ticus serrktus (cj, or black-weed, as it is commonly called, 
is neither so productive as Uie preceding, nor is the kelp procured from it so va¬ 
luable. This weed is seldom employed alone for the manufacture of kelp; it i.s in 
general mixed with some of the other kinds. JPAcus digitatiis (Laminaria digitdta 
//. B. 15, 343.) (d) is said to aflbrd a kelp inferior in quality^to that obtained from any 
of the others; it forms the principal part of the driflt-wecd. 

6189. T%e plants are cut in May, June, and July, and exposed to the air on the ground till nearly dried, 
care being t&en to prevent them, as much as possible, from being exposed to the rain. They are then 
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burood in a rude sort «f Iclln, formed by digidng n pK in the sand, or by enclosing a portion of the surihoe 
with loose stones On the bottom of this kiln a peat Are is kindled, and the weed is gradually added, bU 



the Are extends over the whole floor, the wc«l is then spread lightly on the top, and added in successive 
(Nirtions As it burns it leaves ishts, whirh accumulating towirds evening, berome semifuscd, and arc 
then well stirred Anriher day’s burning increases the m iss, and this is rontinued till the kiln is nearly 
hiltd On soint. ociisions the kiln lonsists ol a nvity in tlit grtiind, ov r whith bars of iron are 
plated, and on this tin ware is burned, the ashes rvlliiig into the eavity, wIilcl tiity art will worked by 
the proixr instruments 

1)190 Kelp a f, nrralli/itniil (f tnto Ivo kinds, the cut weed kelp, and the drilt-weed kelp, the tormer 
inaile troin the weetl which Ins been recently ei t fToiii the rocks, the litter from that which has been 
drifted tshnrc 1 he latter is supposed to yield i kelp of interior tjii ihty Some speeimens of kelp, how 
i er, in ule Irom si-i weed which had been drilte I ashore, tend to provi thit tins is nut ilways tlie case 
^\lld wlnih has bun exi>osed to ram during the prnciss of drying, -iftords a kelp of irifirior qiiility It 
IS of till utmost import tin c to the manut icturi r ot kt Ip, to keip Ins wet d is miu h is j o^ible tree fVoin 
ram 1 or this purpose m iny employ sheds, when these arc not at h tnd, the weed whiih hss been laid 
out to dry should be collected into one hevp during the rain, when this leises, it should again be immc* 
diatcly spre id out It has otten been matter of dispute, how oltl the plants sh mid hr hefoie they are cut 
In general, three years is considered suthnent this, however, Irom some tnils which have been made 
to ascertain this point, seems to be t ao long 1 rom experiments, it ap|>ears, th it the produ e of kelp, from 
one ton ol three yeirs old weed, is only eight pounds more than thattrom the samcquintity ot twoyeirs’ 
old Irom this wc would com lude, that the weed ought to be cut every two years 1 hough perhaps less 
weed may be procurcil Irom the same extent ot ground oeeupitd by ucid ol two, than ot three years’ 
growth, yet thediflerenee may not be so great as to render it worth while to allow the weed to remain for 
three yiars 

film In ordi-i to inn east the quantity qf kelp, it has been suggested to the Highland Society, that the 
seed of the Sal bit S dt might be im|)ort^ and eultiv iteil at a small distance Irom the shore, with the 
di'tign of mixing the {lant with the se i ware, tor the improvement of the kelp It was formerly im igined, 
that the barill i |)l int would not ] rndiu e any quantity of alkali worth its iiiltivation, if planted in h niu e, 
but III the vear 1 Hi st me spirited inilividuals piocured a quantity of barilli >ced, and made a plantation 
ol It near the toast of the Mediterranean, m the province ol languidnc, ind had the satistaction for 
sever il yea\ s to find, th it the barilla whit h they protiuecd Irom these plants was of a quality equal to that 
which they usually procured from Alieant Why, then, may not a similar attempt in our own country 
be equally siiecesstiil t 

619J OUu r plants If the frrowers of keJp could contrive to make some considerable 
plantatioiib of the most productive of the kali, or of fumitory, wormwood, and otlier 
inland plants, whiih yield large quantities of potash, and collect the crop to burn wjtli 
the other matcriils, the larbonate ot potash resiiUing from their incineration would 
decompose the se e salt, and a great accumulation of caibonate of soda would be produced. 
It vv as proved long ago by Du Hamel, that tlio marine plants produced soda merely in con¬ 
sequence of their situation, foi when they have been cultivated for some years in an 
inland spot they yield only potash 

6193 Tkei e arc mmenst h acts qf shore on the mainland and islands of Scotland which may be easily 
cultivated for the production of kelp, ftnm whit h at present not one iienny is derived All the cultivation 
requisite is, to place wliiii or other hard s ones, not under the size of the crown of a hat, upon such vat ant 
spaces Contracts have been made to plant shore lands in the Highlands with such stones, at the rate of 
Siv per Scots acre hueh stones are generally to 1 found at high water mark, on all the shares of the locbtg 
of the Highlands 1 hey arc put into a boat at high water, then earned to the ground to be planted, and 
thrown overboard , on the ebb of the tide they are distnbutetl regularly over the shore, preserving a clekr 
sf^e ofone foot round every stone, which distance, after very minute examination, anfiearstobe the 
most eligible for producing the greatest crop of wan It it ewient these stones should be of a round 
shape, 08 the more surface that is exposed to the alternate acWon of the air and water, so much more 
kelp ware will be produced from a given spice of ground In four years the first crop may be cut, which, 
on the abov 4 data will yield about four per cent on the original ex,Knse But the crop may be manufac¬ 
tured into kelp 111 every tlufd year thereafter, which, on the same data, Is equal to about five percent In 
this improvement there is no hazard ot bad crops, and if the manufaeture is begun early enough in the 
season, there U little danger to be apprehendetl from bad weather, it being understood that the operation 
of kelp-making can be earned on, should thi re be no more than two dry days in eight {Highland Society'* 
iyan* vols V and vi) 

6194. The cullivatton of barilla (Salsola S!ida, Chenopbdew, a native of Spain), on a 
small iicale, was tried in the gardens of iynningham, the seat of the Earl of Haddington, 
in 1789, but without suceCss, althougli planted under a soutli wall, in a most sheltered 
part of the garden. (T M tn Gard Mag ) The culture of this and other species is 
practised to some extent in the neighbourhood of Alicant in Spain, and the details given 
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in the Couts Comply, art. Soude» The ground Is brought into good tilth, and 
manured; and the seed sown broadcast in October or Novemt>er: in the following 
spring the plants wiU be found an inch high, and must be kept clear of weeds till the 
month of August, when, being at its |ull growth, it may be mown or pulled up (for it has 
scarcely any roots), dried, and afterwards burnt in holes in the ground like kelp. 

6195. The sear-wrack grass (Zostera marina; Fliiriales) is found in abundance on 
different parts of our own shores, as at Yarmouth, *tlic bays of the Orkney Islands, and 
other bays not exposed to tlie immediate fury of the ocean. 

6196. It grows fn banks <if sand ami mud, which banks appear to be held together principally by the roots 
of this plant, which arc strong and succulent, and throw out numerous lateral fibres. It grows at such 
depths as to be left nearly dry by the ebbing ol pnng fldes. During the autumn and beginning of winter 
these leaves arc thrown on shore in large quantities. They are of a very imperishable nature, and may 
be kept for any length of time in fresh or salt water, without any apparent decay. In the Orkney Islands 
this grass is thrown ashore during winter in large quantities, and collected by the mhaUtants with other 
marine plants into hrai>s, for manure. In these hc.i|>.i it is allowed to ferment, and sometimes, before 
heing applied, it is mixed with earth or other matters It is also used as thatch, and forms a more durable 
defence against the violent winds and heavy rams of that diraatc than straw. A few years ago, in con¬ 
sequence of premiums olfered by the Highland Society, this grass was applied as a substitute for horse¬ 
hair, and stuffing mattresses and fiirmture: for tins purpose It is careAilfy washed twice in firesh water, 
then dried quickly ; and afterwards, any sea-weed that had got mixed with it picked out. In the Orkneys 
It IS steeped in fresh-water lakes fur a week, then taken out and spread wet on the ground, and picked, 
while in this state, tVom extraneous matters. Exposure to drought for one day will make it sufficiently 
dry for packing. Wlien dry, care must be taken, if the weather is windy, to gather it into hen[>s or corks, 
otherwise it may be blown away, being then extremely light. It is sent to market in large bags of sack, 
ing, or twisted into ropes of the thickness of a man's waist, and then compactly made up in nets, formed 
of ropes made of bent grass. It is sold at the Asylum for the Industrious Bliiia at Bdinburgh, who em¬ 
ploy It in stuffing nuttresses, {HighL Sue Trans, vol. vi. p. S92.) 


Chap. X. 

Weeds or Plants iiyurious to those adtivaied in Agriculture. 

6197. Every plant which appears where it is not wanted mai/ be considered ityurious, 
thougli some are much more so than others. A stalk of barley in a field of oats is a yveud, 
relatively to the latter crop, but a thistle is a weed in any crop; weeds, therefore, may 
lie classed as relative and absolute. 

6198. Relative weeds, or such cultivated plants as spring up where they are not wanted, give compara¬ 
tively little trouble in extirpating them. The most numerous are the grasses when they spring up in fields 
of saiiitioin or lueeni, or among corn cnqis in newly broken up grass lands. The roots of cliiccory, in 
fields that have been broken up after hearing th.at crop for some years, those of madder, liquorice, &c, are 
of difficult extirpation. When the potato crop has not been carefully gathered, or mustard has been 
allowed to shed its seed, they also occasion trouble. Other cases will readily occur to the practical man, 
and neisi nut be mentioned. 

6199. Absolute weeds, or such native idants as are considered injurious to all crops, are very numerous, and 
may lie variously arranged. Some affect in a more iieculiar manner corn-fields and tillage I,ind8, and these 
arc chiefly annuals, .is wild mustard, wild radish, imppy, blue.buttle, eocklc, darnel, iic. j or biennials, as 
the thistle; or perennials, as coucli-giass, knot-grass, black-couch, )>olygoiiuni, Ac.; on lanril laid down 
to grass for a few years, dock, ox-eye daisy, ragweed, &c. Others infest grass lands, and these are chiefly 
perennials, such as rrowloot, one of the most difficult of weeds to extiriKite, thistles, docks, rushes, sedges, 
mo.ss, and an endless variety ol others Some are more particularly abundant in hedges; of which the 
recdv and course grasses, as couch-grass, broiiie-grass ; the climbing and twining plants, as goose-grass 
(Okllum .Iparlnc); and the twiners, asbind-weed iCoiivdlviiIus), are the most injurious. 

6200. WUh regard to the destruction of weeds, they may be classed first according to 
tlieir duration. 

6201. AU annuals and biennials, as sand.wort {Jig 816. nj, and sorrel (*), are efifl-ctually destroyed by 

rutting over the plant at any point below that whence the seed 
leaves originated, as this prevent.'! them ftom ever springing 
again ftom tlie roots. I’erennials of the tibrous-ruoted kind 
may be destroyed in the same manner, as the crowfoot, rag¬ 
weed, the tibrous.rooted grasses, and many others Some 
fUsiform-rooted iicrcnnials may also be destroyed by similar 
means; but almost all the thick-rooted iicrcnniafs require to be 
wholly eradicated. 

60)2. The perennial weed., vihich require their roots to be 
wholly eradicated, may be classed according to the kind of 
roots. The first we shall mention ate the stoloniferous roots or 
surface shoots of plants, by which they propagate themselves. 
Ot this kind are the creeping crowfoot, goosefoot or wim 
.tansy, potentillas, mints, strawberries, black couch-grass, and 
most or tlie jfgrustideoi and other geasscs. I'he next are the 
under-ground creeping roots, as the couch-grass, Convdlvulua 
arvensis, and other species of bind-weed, coltsfoot (fig. 816 c), 
sowthistle, several tetradynamous niants, as toadflax. Scrophu. 
Itrla, nettle, hedge nettle (Mkrhys', Xkinium, .Aalihta, &c. 
Some of these, as the bindweed and corn-mint, are extremely 
difficult to eradicate; a single inch of stolone, if left in the 
ground, sending up a shoot and becoming a plant The creep¬ 
ing and descending vivacious roots are the most difficult of 
all lo eradicate. Of this class arc the Pciygonum amphibium 
(fig. 817. <i), the reed (>Irdndo i'hragmites), the horse-tail 
(AViuisitum,jfg.8<7. b}, and soir^ others. These plants abound 
in deep clays, which have been deposited by water as in the 
rarses and clay.vales of Scotland. In the Carse of f^alkirk for 
example, the roots of the /'oiygonum amphibium are found 
3 P*2 



over Its surface Were this trict left to niturc for a few years, it would soon hr as completely covered 
with the f’oly gonum as it must have bttn it a rormcr igc, whi n it was one entire niarsli parti illy covereil 
by tile I nth of horth Hit horse tail is equally abuiid iiit in many sniN, < ven ol a •Irii r desreiption, and 
theiorn thistle (Si ir itula arvensis 817 r) i veil in dry roekv gronnils Iigh(tout(i/ »« Sriittra men 
tiuiis plants of this s|>erics dug out ol aquarry, the roots ol wliiih were mnitecn leet m length it 
would bi useless to attempt or idieating the roots ol such pi Hits i he oiilv means of keeping them under, 
IS to cut oil their tops or snoots as soon as they appe ir, tor winch pin pose, lands siihjcet to them are best 
kept in tillage In grass lands, though they mly bo kept liom rising high, yet they will, after being 
n peatedl) in mn, lonn a stool or stork of U ivoson II e surlaii, which will sulhce to strengthen their roots, 
and gre illy to injure the iisetiil lurlnge pi lilts and gi issc 
l> 03 lub IOU 1 and bulb tut toot / u idt ire not ery numerous , wild garlic, arum, and bryony are 
txampUs ind these arc only to be desfroved b\ eoini lite ci id i alum 
(jI li iwostiJiluJot m, and \tn i/ni/i/ n<ti I/< itniiiiil'i ol wliiih rest h arrow, ft rn, and seilnous are 
(\atnpUs m ly In gener il be destioyid by i iitting over lie low the coll ir or j oiiit whence the seed leaves 
hai e I sued Below that point the great in ijority ol plants ligiit ous as wc II as herbaceous, have no power 
ol sending up shoots , though there are many cxicptioiis, sueli as the dock, burdock, iyc , among herbs, 
Hid the thorn, elm, yioplir, cherry, < rah, t,c , among tries 

6205 Holthih his taf t ii a dtfftnnt vww of Uu subnet of needs, and elassec] them, not 
aeeoicling to the modes, by wlneli they in iv be destioyed, but actording to the injuries, 
which they do to the soil or the ciop. lie has divided them into two classes, needs of 
agriculture, or aiable lands, and pisture weeds. 

6206 Arable lec<rf* are arranged as, 1 those which infest samples of corn, 2 root or ftllow weeds, and 
such others as are hard to destroy , i those which ire principally objection ibic as they ini umber the soii, 

4 underling weeils, such as iic ver rise with the crop, nor come into the sickle Linder these heads, each 
weed in it ri spcetivc division is treated ot is to its deteriorating qualities and mode of destruction 

6^07 HenerUnhtrht fsteh Bintfl irt 1 II rn l(r<(lnii Rho? as) S Blue liottlc (rentsiirSA l}y«niu| 4 Mayweed 

teriinUnCun) 2 C erkle IAlt s C t it i c ithlig ) 3 1 ar s (a iiiIilii 1 C Itiila) and , Com marlgntd C^rysSntheinum 

(Z# rvu 11 tetrasM riuum 1 M tiUt (rrtfull n kf I lutus olTl scf^tum 

cirul ^) o \\DdoniA( I iit lui) f Har ff i Mui .sipa 0 0) Thenerticafi In d Nngt or Buch as never T w in the 
rim) 7 (roH ne ill«4 I x Itfitm) S kb! cto|<; arc 1 firounclMfl (Shr^ci vulehrh) i iknnuai mpadnw 

(i’ll tn Co V vuluft) ) SnikcMied (i o ^ vim pa ttras (f ami) 3 < hickwocd (stelJhria m^Ui) i Shep- 
thif lum) in (1 tirlock Alfh nus a li/rds iiids ] urip (TTiidp 1 I firsa {ai rin and en^ta) 5 Spurn 

0 n I IT y so i-iimtg (Sp rpila rv^nniH) f ( ham mile (Mairickriaf hamomflia) 

f i08 H fist h h <?y»»iirp /// Ij t nnaide ns the j en m 7 Fation (Chenoi hum dlluin), 8 ( mmon com salad 
ber iU s ii irt 1 t harloch,*i nin « whirl m »n Ii u t t ur (i /loHl rli) 9 >Iiv uml (Si^vinbrlum Sophia) 10 Com 
Bji(.Kiesor(ru itiruL vt/ M ih ar\t.n^ s a di r a /Z ih ru« m n f\i nitory (i'umkna ofhcJnalh) 11 Sand mustard 

lU| banlstninii and JIrd su n Ak| ii») Z ( m | o| ) y (/ a| wt r | b mur lu) 

6210 Pntfureu/eedt sTe,l Dwarfthi tle(Cirduusacafilis), 2 Commonchamomile(il'nthemisndbilis), 

5 Star tbistie(reiitauTfeatlaleitrtpa), 4 Ox eyeclusy(f hrys&nthemumleuc^nthemum),5 Greatfleabane 
(COiiJaa squarriisa , 6 Cheesc-rennet (GMium v hrum), 7 I ong rooted h iwkwccKl (yfp&rgia autumnklis) 

H Wild thyme (ylilmus Sc rirylliun), S bheep s sorrel (Ahmex Aeetosflla), 10 Knot-grass [JlVil^gonum 
aviculkre), II \ellow rattle iKhiiidiithiis fr stigalli), 12 Common rarlinc thistle (CarUnci TUlgAris) 

6111 Patimi nrrit nltrb amrrtilh/ inialtn laimy t la, 6 Comm n regwort (SenSno lscobni'4, 7 Common daisy 
and such also as are jreialent in cUjtey ind dami s< Is are (Rdllls per^nnls), 8 Common black knapweed (Centaurea 
urlnobially as follow. — 1 Vellow goat’s liird (rrsg ibKoii nlorss | tt Brood leaved d irk (Alimcx obtusifollus) 10 Clrrhle 
piacdnsls), 2 Vlarsh thiailc (C Jrduiia paldstrlsli 1 Melon ((/rrhis mdsciila marulkta, lotjl6UB,ni6ila,and ^amlttlis); 
cholv UdaSIe (Ciicduiu I r erophvllusl 4 Meadow ihUlt (c Hr ll Common cow parsnep (Hemclbum Sfhaadflmm) i 18. 
dtras prab nsis), & rorainon butbT tliir (Tussllligo i'eIjsICiS) Sedge (Ckrex), eanoiis speoles 

6212. A caJaloitue of weeds could he of little use to the agriculturist, as the mere 
Baines could nevei instruct him as to tluii qu.ilities as weeds, even if he knew them by 
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their proper names. Besides, weeds which abound most, and arc most injurious in one 
district, are dften rare in another. Thus, the poppy abounds in gravelly districts, tlio 
charlocks on clays, the chick weed, groundsel, nettle, &c., only on rich soils. A loc^i 
Flora, or any of the national P'lor^, as Idghtfoot’s Flora Scotica, aitd Smith's Jfriiisf. 
Flora, and, we may be allowed td add, our own Encydopa-dia of Plants and Ilortvs 
Sritdnnicus, by pointing out the habits of indigenous plants, may be of considerable 
use to the agriculturist who ha« acquired a sliglit'degree of the science of hobiny. 


BOOK VII. 


THE ECOKOMY OF LIVE STOCK AKU THF, DAiav. 

6213. Tks gra7id characteristic of modem Pritish farming, and tliat which constitutes 
its greatest excellence, is the union of the cultivation of live stuck with that of vegetables. 
Formerly in this country, and in most other coxiiitries, the growing of corn and the 
rearing of cattle and sheep constituted two distinct branches of farming; and it was 
a question among writers, as, according to Von Thacr, it still is in Germany, which was 
the most desirable branch to follow. The culture of roots and herbage crops at last led 
gradually to the soiling or stall-feeding husbandry, in imitation of the Flemings; and 
afterwards, about the middle of the last century, to the alternate husbandry, which is 
entirely of British invention, and has been mole eHectually tlian any tiling else the means 
of improving the agriculture of the districts where it is practised. 

6314. It is otiierved by Krown, that “ thou({li horses, neat cattle, sheep, and swine are of equal importance 
to the British farmer with corn crops, yet vie have few treatises concerning the animals, rompared with 
the immense number that have been written on the management of arable land, or the crops proctured upon 
it. But though so little has been written, the improvement of those animals has not been neglected; on 
the contrary, it has been studied like a science, and carried into execution with the most sedulous attention 
and dexterity We wish it could be stated, th.it one half of the care liad been applied to the selecting and 
breeding of wheat and other grains, which has been displaj ed in selecting and breeding the best prnpor. 
tioned and most kindly feeding sheep. A comparison cannot, liowover, be made with the slightest degree 
of success; the exertions of the shcemfarmers having, in every point of view, far exceeded what has besm 
done by the renters of arable land. Rven with cattle considerable improvement has taken place. With 
liorses, those of the racing and hunting kinds excepted, tliere has not been correspondent improvement; 
and as to swine, an animal of great bciicht to the farmer, in consuming ofikl which would otherwise be oi 
no value, it is to be regretted that very much remains to be done." 

6315. The first important effort m the improvement qf live stock was made by Kobert Oakcwcll, who was 
born on Ins tuthor’s estate of Uishley, in 1736. Mr. Bakewcll wrote nolliing himself; so the flrst scientihc 
work on tlic subject was written by George Ciillcy, in 1783, who had forint himself on Bakewell's model. 
The systematic improiemciits of Mr. B.ikcwcll were develmicd in various agricultiiral reports, and con. 
sUted in attempts to lessen such parts of the animal frame of cattle and slicep as wvxe least msciul to man, 
as bone, cellular substance, and appendages; at the same tunc increasing such other pahs, as flesh or muscle, 
and fat, as hqcoiiic more important in the furnishing man with food. These ends he endeavoured to 
accomplish by a judicious selection of individuals, possessing the wishcd.for form and qualities in the 
greatest degree, whuh being {lerpctuatcd in their progeny in various proportions, and the selection being 
continued trom the must approved specimens among these, enabled him at length to establish breeds with 
the desired projicrtics. Later improvemenhs have been gratlml on these, and we find excellent observations 
on the subject from the jiciis of Cline, Ur. Coventry, Sir .1. Sebright, Hunt of Leicester, and tlie Hcv. 
H. Berry ; and we have witnessed the strenuous and successful efforts of a Kusscll, a Coke, an Ellman, 
and others. The improvement in the srienres of comparative anatomy and physiology has aJso led to an 
amended practice both in breeding and in pathology. The example of various opulent propnetors and 
farmers in all parts of tlie empire tended to spread this improvement, by which the pursuit became 
fashionable. Add to these tlie accounts of the management of live stock in almost every county of tlie 
British Isles, as contained in Marshal's H'orks and the County Reports. From these sources we shall draw 
the information we arc about to submit, and shall adopt the arrangement of the horse, the ass, the mule 
and hinny, tlie Jbull family and the dairy, the sheep, the swine, minor stock, and injurious animals ur 
vermin. 


Chaf. I. 

TAe culttvated Horse, — E^qrms CoImUhs L, ; MammdUa Bdlhua L., and PachydSrmes 
SoUpedes Cuvier. Cheval, Fr.; Iferde, Ger.; Cavallo, ItaJ.; and CabaUo, Span. 

6216ii The horse family, by far the most important among tlie brute creation as a 
servant to man, includes several species both in a wild and cultivated state, as the .E'quus 
Jfemloniu, or wild mule, a native of Arabia and China, and which it is supposed would' 
form an excellent race of small horshs, could they be reduced to a state of domestication; 
the E. ..fsinus, or ass, well known; the E. Zebrd; or striped^ss; the E. Qudgga, by some 
considered a variety of the zebra; and the E. bisdlcus, or cloven-footed horse, a native of 
Chile, and by many supposed to belong to a distinct genus. 
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^6917. The common horse, ju^tf considered as the noblest of fuadrujieds, Is found in a 
wild state in the deserts of Great Tartary, in the southern parts of Siberia, and in other 
parts of Asia, and in the interior of Afnca He has long been domesticated and cul¬ 
tivated in most parts of the earth, for the various piloses of war, hunting, parade, the 
saddle, and draught, and in some places, partly for ms flesh and the milk oi the female. 
The parts of a horse, when no longer endued with life, are applied to viuious useful pur¬ 
poses. The blood is used as manure. The bones are broken and boiled, to produie oil, 
and are afterwards ground into an excellent manure, some of the bones are also employed 
in the mechanical arts. The flesh supplies food for the domestic carnivorous annuals, 
the Cat and dog , for carnivorous birds, kep^ for amusement or curiosity , for fish, &c 
We shall consider the horse in regard to its varieties, organology, anatomy, physiology, 
diseases, breeding, rearmg, traimng, feeding, and working 


Sect. I. Varieties of the Hone 

6S18. The varieties <f the domestic fiorse are mimeToua. The indigenous horse of every 
country, operated on by climate, assumes that form best ad ipted to its locality Man 
would soon, however, be led to imx with the native breeds tliat vane , which presented 
in Its aboriginal state the finest form and most valuable ijualific itions. I his being 
found ceiitr^ in the horses of Arabia, Persia, and Barbary, the inhabitants of Europe 
generally sought an amelioration of their own breeds by an admixture of oriental 
blood 


C219 The Arabian horses ijtg 818 is a portrait of one brought by Buonaparte Crom Fgypt, and now 

living in tlic royal garden of F iris,) are reckoned the 
best, and the solicitude with w hit h the Arabs preserve 
these liorses pure and uninixed is remirkable The 
ran with which they are nurtured, and the skill dis. 
played in their equestrian m uiai,eintnt, arc no less 
admir ible None but stallions of the finest form and 
purest blood arc allowed access to tl cir marcs, which 
IS OPS er permitted but in the presenee of a prot(^S8lon si 
witness or j iiblic ofheer, who attests the fact, records 
the n ime, and signs the (ledigrce of each 1 he Pei 
itnn hoi ses are considered next in value, and after 
tliera the horses of Andalusia m Si>atn 1 nc Hat bary 
h rses arc descended ftom the Arabians, and mue n 
esteemed Jaekson (Empire of Moiocco, | 4S) men 
tions one very fleet variety, used for hunting the 
ostrich, and fed entirely on camel's milk ihe A n h 
of India, though active and not ill formed, are small 
and vicious, the climate being unfavourable to their 
greater developemenL Those qf Tartaiy are of a 
moderate site, but strong, muscular, fbll of spirit, and aetiic The Tartars arc considered skilful riders 
Like the Kalmucks, they cat the flesh of horses as we do that of oxen, and use their milk either in curd 
or fermented, 

6220. Of the European varieties of the horse, those of Italy were formerly in greater 
esteem than at present, but still those of the Neapolitans shine both under the saddle 
and m traces. Great numbers arc bred in Sicily, those of Sardinia and Corsica are 
small, but active and spirited. The Swiss horses partake of the same qualities 


818 



6Sfil The Spanish horses have long been highly esteemed The invasion of the Moors, in 710, brought 
a vast Influx of oriental bloex] into Spam , and the continuance of the Moorish yoke during several ren 
turics produced altogether so improaeel a race there, that the best Spanish horses are prifbtred by some 
to the Barbs The finish Oenette has long been celebrated for its elegance, sprighthness, and durability 
The best breeds of Spain are generally finely carcased, and well limbed, active, ready, and easy in tliur 
paces, docile and affectionate to their owners, ftill of sjpint and courage, but tempered with mildness and 
good nature, they are, for the most part, of a moderate size 1 hose which are bred in Upper Andalusia 
are deemed the most valuable The Portuguese horses, or rather mares, were famous of old for being 
very fleet and tong winded, but of late, it is said, they are much degenerated 

^ance abounds in horses of all kinds, whose origin may be traced to a mixture of their native 
breeds with the Asiatic Introduced by the irruption of the uoths, and originally received ftom the 
Scythians, and the true eastern blood received flrom Spain, Barbary, and Arabia With these admixtures, 
however, the horses of France have not yet home a high character throughout Europe, and although 
under the dominion of Napoleon more than two hundred pure Arabian stallions were imported, and the 
northern states plundered of their choicest specimens, by which the breeds have been much improved, 
•till'nance imports yearly vast numbers ftom this country, particularly hunters and high bred carnage 
horses Of thar own breeds, Limousin Aimishes some good saddle horses, and hunters aka Next to 
Normandy claims precedence for a orelUformed and useful breed There are also very good bidets, 
or pMieiC^%Auvergne, Poitou, and Burgundy Lower Normandy Kad the district of Cotentm ftirmsb 
some very tolaAiiie coach horses, and which arc more active and appear more elastic In their motions 
than the Dut^ horwes They have, however, a noble race of large draugbt horses equal to any teen In 
England, and among which the chesnut colour seems to prevail The nench horses generally arc apt 
to nave their thouldew.^ although oblique, yet too loose and open, as those of the Baibs are u^iaUy too 

(SS3 The Flemish horstes arc infenor in value to the Dutch, having usually large heavy heads and 
n^s, thtor feet also are immoderately large and flat, and their 1^ sutject to watery humours and 

lUmuhes a rsfce of horses vrhtoh are principally serviceable in light draught work the 
ccfflM fl roiBi FMcsIftnds C 

6^5 Gcrwunigr knot destitute good horses The native breeds, heavy and ill formed, received thmr 
first improvement flrom admixtures with the Asiatic horses In after times the Oermant obtained still 
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Oner breeda flrom the Araba, Turka, and the Barbary atatca, which they still preserve with some care as 
stallions: aome good specimens are also obtained from Spain. In a general point or view, however, the 
German horacs are more htted for the manege than for racing or hunting; in which qualities they are 
inferior to the Hungarian and Transylvanian horsea The horses of Bohemia are not ilistiiiguished by 
any eminent qualities. The Hussars and Transylvanians are aceualoincd to slit the nostrils of their 
horses, under a notion of giving their breath a flree passage, and improving tlieir wind, as well as to render 
them incapable of neighing, i^ich, in the ^Id, would be often inconvenient. Ttie Croatian liorses are 
nearly allied in qualities and character to the Hungarian and Bohemian ; the.c, as well as the Poles, are 
remarkable for being, as the French term it, b^gut, or keeping tlie mark in their teeth as long as they 
live. , 

6336. Ute Polish horses are hardy, strong, and useftil, but tney are generally of a middling size. In tlie 
marshy parts of Prussia, and towards the mouth of the Vistula, there is a breed of Ull strong horses, re¬ 
sembling those of Fricslanth but of inferior value. 

6237. The horses qf Russia are not much re|;arded by other nations They are small but hardy, and 
capable of enduring great fatigue. Great attention is, however, paid to such as arc very fast in their trot, 
and such a breed is much encouraged tor tmttmg matelies on the snow and ice. Those of the Turkish 
breed arc handsome and finely shaped, but too slight and weak for heavy cavalry. The Kalmuck horses 
arc somewhat higher than the Russian common horses, and are so lasting and constitutionally strong as 
to be able to run three or four hundred English miles in three days. They sulisist, summer and winter, 
solely upon grass in the great deserts which are between the rivers Don, Volga, and Vaik, where they are 
colleetcd in great herds of four hundred, five hundred, or even a thousand 'I'hey are excellent swimmers, 
and pass the river Volga, where it is ftom one mile to two miles broad, with great ease. 

6338. The horses qf Sweden are low and small, .ind the Norway brcetl may be eomprehended under the 
same desrription, but they are strong, hardy, and active. Denmark, and also Holstein and Oldenburg, 
boast a large variety of horses, which has long been esteemed as |)ceiiliarly adapted fur heavy cavalry and 
carriage uses, though tliey arc apt to fail with respect to elegance of limb anil symmetry of parti; Ihcir 
heads being large, their sliouMcrs heavy, their backs long, with cruup.s too narrow to correspond with 
their fore parta In the Islands of Kcroe there is a race of horses of small growth, but strong, spi>edy, 
and very sure-footed. They are never sho<l, and feed abro.-id without slielter both suinnier and winter. 
In Suderoe, one of these islands, they have a peculiarly swill breed, of gre.it use to tlie inhabitants, who 
catch their sheep, which are wild, by hunting them with a dog, pursuing them at the same time with 
their horses. The horses of Liipland are small of stature, but active and willing, they are iisoii only in 
the winter season, in drawing sledges over the snow, and transjiorting wood, forage, and other necessaries; 
but in summer they arc turned into Uie forests, where they torm separate troops, strietly confined to their 
own quarters. 

C229. The JirUish varieties of saddle horse may be reduced to the racer, the hunter, the 
unproved hack, the old English road horse, the galloway, and the pony ; the two latter 


6230. The race horse Uig. 819.) is descended 
nc.irly in a direct line from tlie Arabian, the 
Persian, and the Barb in an agricultural point 
of view, this celebrated breed might at first sight 
appear of little importance; but it is piobable, 
that to the amusement afforded by it to the rich 
and iiowerftil, we are indebted for the principal 
improvements in every other variety of this most 
valuable animal Races or courses were very 
early a part of British sports; and it is natural to 
suppose that, on this account, endeavours would 
be made to improve and enlarge the breeds of the 
native horses Roger deBellcsmc, Karl ofShrews- 
btiry, is the first on record who imiiortcd a Sfianish 
stallion, the progeny of which was afterwards ex 
tolled by Michael Drayton, in his Poty-olOion j 
and, it is probable, the first amelioftition of the 
native breras was derived altogether ftom horses 
brought from Spain and the southern imrts ot 
Gaul. In the reign of Henry IV., public ordinances were made favourable to the improvement of the 
breeding of horsco, which would tenn still further to extend the search after better specimens. There is 
reason, however, to believe, that the courses of those times were little more than ordinary trials of speed 
between the indigena-, or these slightly improved breeds; and it was not until the days of Henry VII. and 
VIII., that the true eastern blood was collected in any considerable quantities. During these reigns, 
however, it becoming very general to import stallions from Arabia, Barbary, and Persia, a new and highly 
improved race rapidly extended itself. This improvement was earned subs^uently to its acmi by an 
equally careful selection of marcs as of horses; and thus we find king James importing a set of mares of 
the purest blood, significantly railed the roy.il mares. From these periods, the breeding of the race horse 
was pursued with the utmost care, as well in regard to purity of blood, as in the increase of his bodily 
powers, by the most nutritious food and duly apportioned exercise, during his training for the courses, 
then booming so fashionable in Eiigiand. Thus has been produced a breed unrivalled throughout the 
world for symmetry of form, swiftness of progression, and durability under exertion. The accounts on 
record of teats performed by some of our horses on the turf are truly astonishing. Bay Malton ran at 
York four miles in seven minutt's and forty-three seconds. Childers, Known by the name of tlic flying 
Childers, moved through a space equal to eighty-two feet and a half in a second. After these Eclipse, 
Highflyer, Matcbem, Hambictonian, and others, have contributed to keep up the reputation of the 
English racer. 

@31. Climate has a great it^ftuetice oner the form ^animats, and that form is found indigenous to each 
which beat fits it for the purposes required of it In the arid plains of the east, where herbage is icarK, a 
form is given which enables its brute inhabitants to readily transport tlicmselves ftom one Sfxit to another; 
and as 111 every situation the flesh of the horse is greedily sought after by the predatory tribes, so here, 
where those arc peculiarly strong and active, the horse is formed peculiarly agile and swift to escape their 
attack, 08 well os peculiar^ light, that his weight might not sink him in the sandy plains, Mr his bulk 
retard blin in his night Removed, however, to more temiierate climes, where vegetation aflords by its 
luxuriance more nutriment, and where the restrictions of danger have ceased to operate, we no longer 
sec him aqualty small and slender; but, witli equal capacity for swift prt^ression, we find him expanded 
into a form capable of keeping up that progression with a durability unknown to the original breeds ftom 
which he sprang. Symmetrically formed as we now see him, he at once evinces his clami to great speed. 
His bony sneleton exhibits a base fbunded on the Justmt geometrical principles, presenting a series of 
lengthened levers acting by means of a condensed muscular and tendinous ormnization of great power, 
on angles capable of great flexion and extension; while his iiointcd form fits nim to cleave that atmo. 
sphere ftom which his deep chest enables him to draw by extensive ingiirations wind and vigour to con- 
tinue nls exertions. Purity of blood, by which is meant the result of confining to particular races or 
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breed* the mcani of eonttnuing their *] ecic<, U obicrred with equal care and Jealouay by the breeder* of 


8^0 




the English race, a* by the Arabian*, and turf jockey* 
assert they can discover a taint or departure ftom this 
purity to the sixtccntli remove 
(1^:2 7/ie hunter (fig 82t>) i* derived ftom horse* 
of entire blood, or sutli as art but little removed <h>m 
it unitif I, with mares of substance, cornet form, and 
good action In some inst intcs hunters are derived 
irem I irge mans ot the pure breed, propagating with 
I wirful stallions of the old English road horse 
Ihis iivcurite and valuable breed is a happy com- 
1 nation ut the speed ol the Arabian, with the dura. 

I ilily ut the native horse Mure extended m form, 
but tramed on the same print iplts, he is able to eariy 

e iiisidtril le weight through heavy grounds, with a 
a vittness equalled only bv the anim il he pursues, and 
with 1 persevt r incc astonishing to the natives of every 
other country Hence the extreme demand for this 
b lid of horses in every European country^ our 
ruing stallions being now sent to propagite in the 

II tern (1 mes, whence they were some ot them origi. 
n illv brougl i 

6233 Tht, unit Died hiulney (fig h I ) is derived like the tormei, from a judicious mixture of the 
blood breed with the native horse but < xhibiting t greater proportion n the litter Hackmys arc now, 

however, m istly bred frou stallions imssessing nearly 
the same proportion of blood with the liuntei, but with 
a form and qualities somewhat diifereiit In the hack, 
my, as safety is as requisite is speed, we look particu 
Idrly to the tore parts to see that they are high and well 
pi 1 e I that the head is not heavy, nor the neck dis 
1 1 o| ortion itely 1 itig or short th it t he legs stand straight 
that IS, that a perpen In iilar line drawn trom the point 
c 1 tile houlder should meet the toe), and that the 
elh> vs turn ojt and although a perteit eontormation 
in the hinder pirts is meessary to the hackney, it is in 
so lie measure subordinate to the s ime perfection in the 
I re I aits whereas in the racer and hunter, but par 
t eul irly in the Inrmer, the form of the hinder is even 
of mere conseque ncc than that of the fore parts 
b«34 The old hneUih tool hotte Ihis most useftil 
breed is now iieirly extinct, although some northern 
agriLultunsts appear to be making effbrts to revive the 
race It has so long been known in this eouiitry that it 
might almost oc reckoned among its mdlgene although it is probtlile that it origin illy sprang trom a 
JiufiGious culture tioin horses ol Norman, German, or blemish extraction, which horses were very eirly im 

poitcd to enlarge our small breeds, and to render 
q 2 q thorn equal to the heavy loids they were acrus 

tomed to c irry as pack horses , and ot which kind 
the old English rood horse unqucstional ly is 
(fig 8 2) Neither IS it at all impossible, that in the 
moie tortile parts ol the island, an original breed 
existed ot considerable power and bulk Athcl 
St in expressly prohibited the exrortatioii of hn 
glish horses, and the ‘ scythed chariots drawn by 
liery steeds of the ancient Britons struck terror 
even into Csesar s legions Ihese ai counts ot the 
intiqiiity ol the English horse, receive additional 
strength Irora the notices we obtain of the fossil 
bon s ot horses having been fouo I, according to 
Pirkinson, in various parts ol the island The 
oil liiglish road horse jassessed gieat power, 
with short joints, a mode rate shoulder, cicvatect 
crest, with legs and tict almost inviriably good 
J Ik heights varied trom fifteen hands to dltcen 
hands two inches, and the colours were tie 

iKMc 1.1 qncntly mixed 

6235 The ohjeetton, howevej, to hneUsh lotars, both ol the original and of the more early improved 
ireeds, and which is even still seen an ’ ' ... 

miriage, that they are somewhat nbal 
want ot suppleness and elasticity in t 

po^nt ehirgc against the excelleiicL jf our bie’e Is it may be worth ecvisideration"liow tar it is founded 
in tenth Commerce reijuires despat h and rnglaiid as a great commercial country makes every thing 
■ubiirvicnt to an economical use of time t oiilormably to these prineiples, many of the qualities ot our 
hOTsn, but principally those ol flex bility and salety in progression, are certainly sacriflecd to speed, m 
whien they undoubtedly excel all hoises in t e world It is well known that all animals intended by 
natuTO for quiek progression, are formed low in their fore parts and have usually narrow upright 
(houldm, winch defects are too common in Liiglish horses in general On the contrary, in most of the 
• u J ^ eoutinontal horses, the fore h inds are elevated, and the shoulders wide and oblique, 
by ^ich, flexibility and safety In progression arc gained at some expense of celerity, for the strong 
lumbar muscles of horsM so formed, operating on the lengthened spinous processes ol the dorsal vertebra 
with increased odvantime, elevate the fore parts higher, and even in default of this form in the fore parts, 
yet a rorresMnding cnect is produced in foreign horses by the great strength and expansion of their 
baunrhw and croups, and by the greater inclinitioii m their hinder extremities towards the common 
centre of gravity of the boily" for as speed depend* first on the extent to which the angles of the limbs 
can be opened, and secondly, on the cfliirta of the body in its transit to counteract the tendency to the 
common centre of gravity, the earth, so it is evident that the form which is the most favourable to speed, 
UIM so to safety or flexibility In progression 

6836 TJe Irah toad horti, or Auntcr, coeval with, or probably in some measure subsequent to, the 
cultate of the old English road horse, was a still more excellent breed With similar properties, but 
an inmoved form, with a great acquireit aptitude for leaping, it gained the name of the Irish hunter, 
and when the dim ot the chace were less speedy than they now are, this horse was equal to even 
thing required of him as a hunter, even now the possessors of the few which remain find, partu 
culitely In an enclosed and deep country, that what others gain by speed these accomplish by strength to 
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go through any ground, and acUvity lufflclant to accomplish the most extraordinary leapt. At road¬ 
sters, these horses have ever proved valuable, uniting durability, ease, and safety with extreme docility. 
In form they may be considered at aflbrding a happy mixture of an improved hack with our oM 
English roadster. 

(B37. The British varirties of saddle horse qf more inferior description are very numerous, as cobs, 
galloways, and ponies. Cobs are a thick, corgpact, hackney breed, from fourteen hands to fourteen hands 
two inches high, in great request for elderly and heavy iiersons to ride, or to drive in low phaetons, &c. 
Galloways and mnies are lately in much request also lor low chaises; a demand which will lead to a 
cultivation of their form: the number bred requires little Increase, as several waste districts or moors 
throughout England are already appropriated principally to tRe purpose of rearing ponies. 

(5338. The British varieties ^ war or cavalry horse, ami qf carriage and cart horse, arc considered to 
have been derived from the German and Flemish breeds, meliorated by judicious culture. Most of the 
superior varieties contain a mixture of Arabian or Spanish blood. Cavalry horses are found amongst the 
larger sort of hackneys; and the observations made in the late wars sumciently show the justice of the 
selection. Except in a few unhappy instances, wiicrcli mistaken admiration of the Hulans had led to 
selecting them too light, the English cavalry horse possessed a decided superiority over the best French 
horses in strength and activity, as well as over the Germans, whose horses on the other hand, by their 
bulk and heavy make, were incapable of seconding the efTorts of the British dragoons. 'Hie coach, cha. 
riot, and stage horses are derived many of them IVom the Cleveland bays, further improved by a mixture 
of blood. Others are bred.from a judicious union of blood and bone, made by the breeders In Yorkshire, 
Lincolnshire, and other midland counties. 

6339. The varieties of draught horse were originally as numerous as tlic districts in which they were 
bretl, each having its favourite breed; but since the intercourse among farmers and breeilers has been 
greater, those in common use are so mixed as to render it difiicult to determine of what variety they 
partake the most. At present the principally esteemed draught horses arc the Sudblk punch, the Cleve¬ 
land bay, the black, and the Lanark or Clydesdale. The native breeds of draught horses of England, 
Scotland, Wales, and Ireland, are much too small for the purposes of agriculture draught as now con. 
ducted; but by cultivation, the improved breeds pointed out have fumiwed such animals as arc equal to 
every thing required of them. 

6340. The black horse {fig. 823.), bred In the midland counties of England, is a noble and useful animal; 

and Ainiishes those grand teams wc sec in the coal, 
flour, and other heavy carts and waggons about London; 
where the immense weight of the aiumai’s body assists 
his accompanying strength to move the heaviest loads. 
But thc^present system of farming requires horses of less 
bulk and more activity for the usual agricultural pur. 
poses, better adapted for travelling, and more capabU) of 
enduring fatigue; consequently this breed is seldom 
seen in the unproved farms. Tlic black cart horse is 
understood to liavc been formed, or at least to h.-tvc been 
brought to Its jircscnt state, by means of stallions and 
marcs imported Aoni the Low Couiitnes; though there 
appears to be some diflcrcncc in the accounts that have 
been preserved, in regard to the places whence they were 
originally brought, and to the persons who introduce 
them. [Culley on Live Stock, p. 33, and Marshal's 
Economy of the Midland Counties, vol. i. p. 306.) Mar¬ 
shal, under too condncil a view, and probably prcyudic^ 
against the breed on account of its fancied want of spirit, 
as well as for the alleged tendency to become flat and 

p(>mmicra in the feet, is most unreasonably severe on it, when he sajs, “ the breed of grey rats, with 
which this island has of late years been overrun, are not a greater pest in it than the breed of black fen 


the late Lord Chesterfield, (luring his embassy at that court. 

6241. The Cleveland bays (jig. 824.), which owe some of their most valuable properties to crosses with 




harX«» »h-L n ‘•’is species of live stock. In activity and 

fbll.hr^*Ji.iuln??™*’ superior. Some capita hunters have been produced by putting 

such as haw ’ *2** the chief oty'ect latterly has been to breed coach-horses, and 

mala. ^"‘’-•’“rse plough. Three of these horses draw a ton and a half of 

road*. “‘‘5* ‘Jf.et'ty-four hours, without any other rest but two or three baits upon the 

™ P«tform this labour fogr times a week. 

bv the ** ^ useftil animal for rural labour, and is particularly esteemed 

•"** seems to consist more in 

lowtSi » ?"y ,»JV«*»"‘»up«iorityof shape. Their colour Is mortly yeL 

or sorrel, with a white ratch or blase on their faces; the head largo, cars wide, muscle 
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fore-end low, back long tometimea, but alwaya very straight, sides 6at, shoulders too far forward, hind. 
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quarters middling, but rather high about the hips, 
legs round and short in the pasterns, decp-belhed, 
and All) in the flank Here, perhaps, lies much of 
the merit of these horses, tor we know, from ob 
serv^ion and expeneiice, that all deep bellied 
horscfcarry their food long, and consequently are 
enabled to stand longer and harder days works 
However, certain it is, that these horse-i ifo perform 
surprising days’ works It is well known, that the 
Sufrolk and Norfolk farmers plough more land in a 
day than any other people in the island, and these 
are the kind of horses every where used in those 
districts ’ {Cuttty on Live Steele, p 27) Since 
Culley 3 time much pains have been taken to im. 
prove this uscAil breed, and to render them, by cul¬ 
tivation, fitted not only tor heavy but for light work 
It IS no uiieominon thing for a Suffblk stallion to 
fetch Irom SlXtf to 3001 1 he best show ot tlieso 
stallions in I ngland is at Woodbridge Lady day fair, 
wher" Suffblk cart mares have brought from 100/ to 
150t, and one mare and her ofikpring a few years 
foteax’ brouglit 1000/ The figure (82S ) 

hardly does justice *o the animal (il) 

6243 C/ydesdo/t/lorse (yi/ET 83G1 has been long in high repute in Seotirt 1 and the north of LngHnd, 

and, for the purjwscs ot the farmer, is probably equal to any 
other breed in liritain Of the origin of this race, various 
accounts have been given, but none of them so clesr, or so 
well autlicntirated, as to merit any notice They have got 
this iiimc, not because they are bred only in Clydesdale or 
1 iinrksliire, lor the same description of horses are reared 
III the other western counties ot bcotlaiid, and over all that 
tract which lies between the ( lyde and the Forth, but be 
cause the pnneipal markets at which they arc sold, 1 anark, 
Cqrnwalh, Rutnerglcn, and Glasgow, are situated in thst 
district where they arc iho preserved in a state of greater 
purity than in most other mrts 1 hey arc rntlier larger than 
the Suffolk punches, and the neck is somewhat longer, their 
colour IS black, brown, or grey, 'ind a white spot on the ftcc 
IS esteemed i mark of beauty The breest is broad, the 
shoulder thick, with the rearhiiig eartiUginoua portion of 
the blade bone nearly as high as the withers, and not so 
much tlirc wii backwards is in road horses, the hoof round, 

and usually black, with wide heels, the back straight and broad, but not too long, the bucks visible, 
but not proiniiu nt, and the space between them ind the ribs shoit, the tail heavy, and well h ured, 
the thighs meeting each other so near as to leave only i sin ill groove tor the tail to rest on One most 
valuable property ot this breed is, that they aie remarkably true i idlers, a restive horse being rarely found 
among them 

6244 7Ae ff cMi horse (Jig 827 a) bears a near resemblance, in point of sae and hardiness, to the best of 




the native breed of the highlands of Scotland, and other hilly countries in the north of Europe It is too 
small for the present two.borse ploughs, but few horses are equal to them for enduring fatigue on 
the road. “ 1 well remember, says Culley, " one that I rode for many years, which, to the last, 
would have gone upon a pavement by choice, in preference to a softer road ” (Observations on Lave 
Sfoci, p 35 ) 

6245 The gallon ay (b\ properly so called as being found chiefly in that i>roviiice of Scotland, has now 
become very rare, the brera having been ncgiectcd trum its unfitness for agrieulturii purposes Galloway 
IS, however, used as a term tor any horse between the pony sue and the hack, and in this point of view 
is sufficiently numerous, and very ce mmonly bred by small farmers on commons and wastes Fho true 
grftoway IS somewhat larger than the Welsh horse, and is said to resemble the Spanish horses, there is 
also a tradition, that some of the latter, that had escaped troin one of the vessels ot the Armada, wrecked 
on the coast of Galloway, were allowed to intermix with the native race Such of this bleed as have been 
preserved in anv degree of purity arc of a light bay or brown coloi^r, with black legs, and are easily dis¬ 
tinguished by tnc smallness of their head and neck, and the cleanness of theur bone 

^46. The wtiU smaller hmaes qf the Highlands and isles qf Scotland, (e) are distinguished ftom larger 
breeds by the several appellations of ponies, ahelHes, and in Gaelic of garronj or gearrons They are 
reared in |rat numbers in the Hebrides, or western isles, where they are found In the greatest 
purity Dlmrent varieties of the same race are spread over all the Highland districts, and the northern 
isles. This ancient breed is supposed to have been introduced into Scotland flrom Scandinavia, when the 
Norwegians and Danes first obteined a footing in these parts “ It it precisely the same breed that 
subsists at present in Norway, the keroc Isles, and Icelandi, and iS totally distinct flrom every thing of 
horse kind on the continent of Europe, south ol the Baltic In confirmation of this, there is one pecuhar 
variety of Ow horse in the Highlands, that deserves to be noticed it is there called the eel-backed 
hone He It of dlffbrent colours, light bay, dun, ancWsometimes cream coloured, but has always 
a blackish hit that runt along the ndge ol the back, from the shoulder to Gie rump, which has a 
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reaemblance to an eel itretched out This very dnmlar character aubalsta alM in many of the honea of 
Norwayi and i» nowhere cUe knotm.” (IValtfr’s Hebriitei,yoi.a.p. 158.) “ The Highland horieia 
aoraetimea only nine, and acldom twelve handa high, except in eorae of the aouthem of the Hebridea, where 
the aiae haa been raiaed to thirteen or fourteen hands by selection and better feeding. Ibe beat of thia breed 
are handaomely shaped, have smail legs, large manes, littie neat beads, and are extremely active and 
hardy. The common cokmra are grey, bay, and black ; the last is the favourite one'* (GenertUHepori of 
Seotlmd, vol. liL p. 17&) ’ 

Sect. II. Organology or exterior Anitoiny of the Horse, 

6247. A Just Imotvledge of the exterior corformation of the horse, to be able to form a 
correct judgment on the relative qualities of tlie animal, forms tlie ne plus ultra of a 
scientific horseman’s aim; but it is a bra.-ich of know]e%e not to be obtained without 
much study and experience. In considering a horse exteriorly, his age, his condition, 
and other circumstances should be taken into the account; without which attention it is 
not possible to determine, with precision, the present or future state of a horse when he 
is seen under various peculiarities. A horse of five years old, though con^dered as full 
grown, yet experiences very considerable alterations of form after that period. He then 
becomes what is termed furnished; and all his points (i. e. his adult fonn), before hidden 
in the plumpness of youth, or disguised by extreme obesity, now show themselves. From 
the effects of muscular exertion promoting absorption, he becomes more angular, and to 
the painter's eye, would prove more picturesque, but less beautiful. A horse like¬ 
wise low in flesh and condition, is hardly the same animal as one in ftdl flesh and 
condition; and again, the sleekness acquired from relaxed labour, with full and gross 
feeding, is very unlike the robust form acquired from generous diet with correspondent 
exertion. 

6248. The examination of the mhject of organology is conveniently pursued by dividing 
it into head, neck, trunk, or body, and extremities or legs. Tlie greater number of well 
proportioned horses, with the exception of the head and neck, come within a quadrangle; 
not one strictly equilateral as deijicfed by Lawrence (Richard) and Clark, but one 
whose horizontal dimensions are usually between a twenty-fourth and twenty-eighth 
greater than their per|)endiculars. It must, however, be kept in mind, that witli some 
considerable deviations from tliis quadrangular form, many horses have proved superiorly 
gifted in their powers; and that a deviation from these proportions appears in some 
instances, as in that of the race horse, not only favourable, but necessary also to his 
exertions. Nature will not be limited, and the perfection of her operations is not alone 
dependent on the arbitrary arrangement of parts, but on a harmony and accordance of 
the whole, internal as well as external. To the artist, however, such admeasurement is 
useful, inasmuch as it prevents any singular departure from a symmetrical appearance, 
which is but too common among our animal draughtsmen. To the amateur it also 
offers a convenient, though not an unerring guide. Our exemplification of the organ¬ 
ology appears by placing a blood and a cart horse within the same square (Jig. 828.), by 
which the dificrenecs between the various parts of the one and the other arC readily 
contrasted. 

6249. The organs of the head. The head of the horse is remarkable for its dimensions, 
formed by't i elongation of the jaws; yet in him, as in most of the grazing tribes, its 
bulk is in an inverse proportion to the lengtli of the neck, otherwise the muscles would 
not be rf>le to lift it. It is an important part considered as relative to beauty alone, it 
being in the inferior heavy breeds but little marked by grace or expression ; but in the 
improved varieties it presents lines worthy the painter’s pencil and the poet’s fancy. 
Neither is it too much to say, that in no part of tlie body is this amelioration of breed so 
soon detected as in the head. Can any thing be conceived more dissimilar than the 
small inexpressive features of the cart horse, and the bold striking ones that grace the 
head of the blood horse ? The quick succession of movements in his pointed ears, the 
dilatations of his expanded nostrils, or his retroverted eyes, which give fire and animation 
to the character of his head when under the influence of any excitement. This is the 
more worthy of remark, when it is considered that some of the principal aids to expres¬ 
sion in the human countenance are wanting in the horse. Man borrows much of l^s 
facial expression from his eyebrows, and when to these the varied action of the mouth is 
added, it amounts to more than a half of the total expression. A great accession of 
beauty is gained in the improvAl breeds by the increase of the facial angle, which in 
them is a^ut 25°, but in the heavy breeds is usually only 23° (a q a a). 

fiSSa TAaears (65) in the improved breeds are small and pointed; in the heavy they are not only Urge 
and iU shaped, but they nequently sc(ttrate from each other: these defects gave rise to the barbarous cus¬ 
tom of cropping, now happily in a great measure abolished. The ears are criteria of the spirit, as well as 
of the temper; we have si^om seen a horse which carried one ear forward and the other bmdeward during 
his work was not hardy and lasting. Being notsuhjecttoearly fatigue, he Isattentivetoeverything 
around him, and directs his ears diBhrent ways to collect sound horn evei^ quarter. The ears are also 
indications of temper, and a horse is seldom either playAil or Vicious but his ears are laid flat on the neck, 

It is (brtunete that we are pnwided with suchn warning, by an animal tbiA does not want craft to autpriae 
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6251 The forehead next presents itself (e c), straight, and of a proper width in the unproved breeds, 
adorned b; nature with an elegant portion of hair, which, detaching itself from the rest of Uie mane, flows 
down the face to protect both that and the ears from the attacks of insects 



6252 The ryes (dd) dcsen e particular attention, not only for tfiiir utility, but as objects of lx suty and c\ 
pression. In thi 11 od horse the orbitary fossae, or eye socket . ire moic prominent ind more iiicliiiid, by 
whirh the sxes of his eyes diverge more trom each other th in tlioscofthc heavy breed, by which not only 
he IS enabled to sec further behind him, but the prominence ot his eyes gives great beauty and exj cession to 
the blood head 1 he frirthcr cc iisideration of tne eyes, ind their rriteria ot soundness, will be yiostpaiied 
to the anatomical detail In old horses most ot the fat of the be dy, which is more superfieially placed in the 
young, betomes absorbed, in this way the eye, which is usu illy embedded in avist quantity ot tins matter, 
losing Its assuitance, sinks within its orbits, and thus the cavities above, called eye pits, shows themselves 
deeply III an aged horse 

dJoi Frrm the ears to the aneleof thejaus (e e) large vessels and extensive glands are situated Within 
these branches of the posterior jaw is lodged the throat, and it will be observed how iiece sary it is that 
these branches should expand sufficiently to admit of the motions ot the he id, paiticularly of those in 
fluenced by the reining In of the bridle, otherwise the blood vessels and other p irts must be injuriously 
pressed boon 

Ii254 The hollow between the Jaws is called the channel, and at the under part of it (/) a considerable 
branch of an artery proceeds from the inner side over and around the outer, wfiich branch forma the most 
convenient situation for feeling the pulse of the horse 

6255 The face (g) of the improved breed of horses presents either a straight line, or one slightly 
curved inward towards the lower part, whereas, in the heavy breeds, it is very commonly found to be 
curved outward This part comprises, as with man, from the forehead to the lips When the face is 
covered with white, it is considered a blemish, but when a white spot only exists in the forehead, it is 
considered a beauty 

6250. The markings rn the face arc useful to describe a hot sc by, and frequently lead to the recovery of 
a strayed or stolen one In regime ntal accounts these marks are carefrilly noted When a spot extends 
down the face, it is termed a blaze, and hen ftirthcr continued into tlie muzzle, it is called blaze and 
snip When a star is distinct, but with it tnere arc white markings which begin some distance below it, 
and are continued downwards, it is called a raca 

6257 Ihe truaxle (A A) Includes the lips, mouth, and nostrils, the darker the colour of this part the 
iliore IS the horse est^med very dark brown horses are an exception, for in them it is usually of a tan 
colour, and is praised both as a beauty and indicative of excellence It is both a beauty ind an excellence 


6256 The Ups should be thin, firm, and by no means loose and pendulous, as is the ease in the old and 
sluggish The Ims in the horse arc the principal organs of touch and diMrimination, and hence are 
exquisitely sensible , 

<n59 The form ef the mouth, as receiving the b t, is important It is also of more consequence than is 
usually supposed, that its commissure or opening be sufflelently deep, when shallow, it is not only in- 
elegant, but it will not admit a bridle favourably into its proper resting place upon the bars Within the 
mouth ore situated the teeth, which are so placed as to have interrupted portions of jaw above and below 
of eonsiderabte extent These vacancies are called bars, and are jiarts of extreme importanco to the horse¬ 
man, as it Is by means of agents called bits resting on thete parts, and i^rating on their sensibility by 
means of a lever, the long arm of which is In the hand of the rider, that he ensures tdiedience In itit ot 
this meohanism, to one jxirtiotx of this Icvci' is attached a chain, called a curb, which acting on the outer 
Murt of the chin, increases the pressure This latter part has been called the barb ot beard, but its situation 
s tvideirtly above that 


957 


Boo* VII. ORGANOLOGY OP THE HORSE. 



fi260. The teeth {Jig. 8290, which present themselves on the lower parts of the Jaws, are the incisive 

aiul canine. The two fVont Inclsives are poimlarly called nippers or 
gatherers (o) j the two next adjoining, separators or middle teeth («) s 
and the outer, the corners (e); but it would be more definite to say tjie 
first, second, and third incisives, begiiimng at the corner. The tusks 
or tushes (of occupy part of the intermediate space between the incisive 
and grinding teeth, The teeth, as criteria of age, will be considered in 
another place, and as organs of mastication, they will be flirtber noticed 
in the anatomical detail. . 

H2fil. The organs qf the neck. The exterior parts which compose the 
neck are first the upper surface, which is furnished throughout its whole 
extent with an elegant assemblage of hair calli-d mane {flg. 828. e e). In 
some instances, as in stalhons, it is of enormous length and thickness. 
In dark.coloured horses it is commonly black, but in horses of colours 
approaching to a light hue the reverse is frequently seen, and the mane 
and tail are in these often lighter than the txxjy. 

(S62. To make the hairs cj the mane and tail he smooth is .in object with most horsemen, but the pulling 
the hair out in tufts by wrapping it round the fingers is a most erroneous practice, and not only at the 
time fVustrates the end intended, but a mane so pulled will seldom hang well after. The writer of this 
has always made use of a three-pronged angular inanc-pullcr, which, if used two or three times a week, 
will bring both mane and tail into perfect order, and will keep them so. This iron is inanufactuced and 
sold by Long, veterinary instrument maker in Holborn, London. 

62(>i The upper surface of the neck (i) should form a moderate but elegant curve, which is greatly 
favourable to beauty: this curve is, however, not so considerable in thopurc eastern variety as in the better 
sort ot northern horse. 

62(54. The under surface of the neck (k k) should be nearly straight, in the cock-throttleil horse it 
arches outw.irds, .iird the upper surface in these instances is soinctniies hollowed inwards in equal pro¬ 
portions, wlien such horse is called ewe-iiecked. When this deformity is considerable, it prevents the 
head fVom being carried in sts true angle, and iiarticuiarly so under the action ot the bridle, iii which 
case the nose being projected forwards, c.-irries the .axis of the eyes iijiwards: such horses are called star, 
gazers ; and it is to he observed that they are seldom safe-goers. In mares anil geldings a very just cri¬ 
terion of a sluggish disposition, may be formed from the presence of a considerable quantity of flesh on the 
upper surface of the neck: when the crest is very thick and heavy, it is almost an unerring prognostic of 
a derided sluggard. In stallions it, however, forms a distinctive sexual mark, and therefore is less to be 
depeiiilcd upon in them. In a well-proportioned horse, the length of the neck, the length of the head, 
and of the angle uniting the two, should give the height of the witlicrs from the ground. When 
flic neck is too long, the head must of course gravitate by the inereased Icngtii of the arm of the 
balance; it likewise seldom jircsents a firm or proper resistance to the bridle When, on the contrary, 
the neck is too short, the head is ftcqueiitly ill placed, and the lever in the hand ot the ndcr will be 
too short also. 


(il265. T/ie organs of the trunk or carcase arc various. Considered as a whole, Clark 
has not unaptly likened it, when separated from the limbs, to a boat; within w-hieli are 
disposed various important viscera. The bony ribs be likens to llic wooden ones encom¬ 
passing the vessel, and the sternum or breast-bono, being perpendicularly dceji and 
thin, carries the resemblance fuither, and fits the machine to cleave the air as the boat 
docs the water. Within this animal vessel, according with the justest mechanical 
principles, the weightiest of the viscera, the liver, is placed in the centre, ond the 
otlicrs follow nearly in the relative order of their gravity; so that the lungs, the lightest 
of the whole, arc stowed in front, where great weight would have been most disad' 
vantageous. 

626(1. The shoulders {a a, b b) are commonly considered as extending from the withers above A the point 
In front, and to the line behind formed from the clhow upwards: Imt a correct description considers them 
as those parts immediately concerned in motion; that is, the scapula or biadc-boue, and its att.vrhmcnts. 
The slinuUlcrs are too apt'to be confounded with flic withers above, and with the arm below, erroneously 
called the point of the shoulders. From this confusion, great error is committed in apiireeiating their 
nature and action, but this is removed by recourse to the skeleton (fig. 8.50. f,k,/). The withers {ee) may 
be justly proportioned at the same time that the shoulders may be narrow, straight, and altogether badly 
formed, and vice versa. The shoulders should be muscular and narrow, but not heavy; and to de¬ 
termine between these essential points, resjuires the eye of experience in the viewer, and the presence of 
coiidition in the viewed. A iiiuseular shoulder is essenti.illy necessary, when we consider that tlie fore 
extremities arc wholly connected by muscle, and not as in man, by the intervention of the bony union of 
the clavicle or collar bone. In the horse, therefore, we find that large muscular masses unite the shoulder 
blade, by its upper and inner surtaccs, to the chest; wliile other powerful muscles suspend as it were the 
machine between them. By this contrivance, elasticity is preserved and strength gained; for had the 
shoulders possessed a bony connection, when the boily is propelled forwards, its weight and force being 
received by the fore extremities, painful and hurtful shocks would liavc been experienced at every step. 
Powerful muscles for the shoulders are also as necessary for progression as for attachment It is not 
therefore witli judgment that a very thin meagre shoulder is roinmonly preferred. It is by the union 
of strength witli Just projiortions, and a proper situation of the parts, that the value of the animal is 
determined. 

62U7. The centre <if action in the shoulders (c) is in their common centre, and the extent of action of 
any part moving on its centre, is deiiendcnt on the length of such part; the motion the shoulder eiiJtys 
is confined to the perpendicular backwards, and to as great an elevation of the muscles as they will admit 
of forwardSL It will tie therefore evident that the more oblique is the situation of the shoulder blade, 
the greater number of degrees it can ap through; it must be as evident also that when the shoulder blade 
Is long and deep, as well as oblique, that this advantage is increased. It is commonly observed, although 
it 18 not invariably the case, that when the shoulder is short, it is also unright (b b). Obliquity and 
length In the shoulder favour the safety of the progression also: for as the nngles formed between the 
shoulder, the arm, and fore-arm, are consentaneous, and make, when in action, a bony arch; so tlie 
obliquity and len^h of the shoulders is favourable to a due elevation of the limb, on which, in a great 
degree, depends the safety of progression. Thus mares are, ceteris panbus, more unsafe than horses, 
tlioir shoulders being short to correspond with the low maro-likc forehand j and their decreased obliquity 
Usually regulates an increased obliquity in the whole limb downwards, or as is familiarly expressed, they 
stand with their legs under them unfavourable as is this form of the mare, both for the speM and safe^ 
of their action, it was given for advantageous purposes: for,by such a position in the lore extremities, the 
binder are raised higher to aflbrd additional security against the evils of gravitation and dislodgeinent of 
the foal from the pelvis Few rules can be laid down in the exterior conformation that are more important, 
or of such general application, as that a short and upright shoulder, particularly when united with an 
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inclined direction of the whole Umb backwaidt, Is a sure mark of an unsafe goer, and commonly, though 
not inrariably, of a slow one alsa It now and tlien happens indeed, that horiM having defective sboulden 
prove speeily and good movers^ which would appear to contravene these principles j but it will be ftmnd, 
that, wherever horses having these defects in their fore legs yet prove miick and safe in progression, thc^ 
invariably have hinder parts of great strength and pruimrtion to make up the deflciency. Inde^, it 
spears probable, that the hind and fore parts do not bear the same relative proportion in all horses alike; 
in blood horses, the withers are not always high, and although their shoulders are commonly deep and 
oblique, yet the fore limbs are altogether short in proportion to the hinder, in a great number of the 
fleetest racers; for, as speed appears to be a princiiial end in their formation, and as comparative anatomy 
furnishes us with abundant proof that ail Mimals destined to make considerable lca]»i (and the full gallop 
is nothing more than a succession of leaps) are low before, the end of tiicir formation is really best 
answered by this arrangement of parts: it is also mure than probable that, although speed in the gallop 
may be found with a defective tUrchand, yet, in the slower pares ot the canter, trot, and walk, a justly 
formed shoulder is more immediately requisite: This subject will be still further elucidated when we treat 
on the mechanical properties of the skeleton. ' 

flSSy. The vntherr (c e) are formed by the long transverse processes of the dorsal vertebrs [fig. 830. p), 
and as their use is to serve as levers to muscles, so tlieir length characterised by the height of tlic withers 
must be of great advantage, and enable such horses to go high above their ground; for the muscles of the 
liack, acting to greater advantage, elevate the fore parts more forcibly. From this we may also learn that 
the elevation of the fore parts, or the horse’s going above his ground, as elevated action is expressed, is not 
ath^ethcr dependent on the motion of the shoulders, nor on the height to which the animal may be 
inclined to hlc merely his legs ; but likewise, on the extent to which the fore half of the machine is alto¬ 
gether elevated by the action of the dorsal and lumbar muscles. When the withers are high, or the fore¬ 
hand well up, as it is termed, it is favourable to the celerity and to the safety of the action: but as these 
properties are less wanting in the heavy breeds, wc find in them a considerable variation or form: in the 
cart horse, weight of forehand is an essential requisite to his exertions: for drawing being .in eflbrt of the 
animal to preserve himself l>om tlie tendency which bis weight gives him to the centre of gravity when 
he inclines forward, so the more weighty and bulky he is before, and the nearer he approximates this 
centre, the more advantageously he will apply his powers. It is not here intended to be hinted that nature 
gave him this form purposely to enable him to draw: this, indeed, would be an argument of necessity; 
but this form has been judiciously imposed on him by men, regulation of the sexual intercourse, and 
by a carcfViI selection of specimens having some of the requisites to propagate from, until at last we nave 
produced the m,issivc weighty aninml whose powers astonish as well as lienefit us. 

6269. The breoit or counter (//) is the jiart between the ixiint of the arms or shoulders, and which 
should be moderately wide and extended: wlpiii it is otherwise, the horse is seldom durable, or even 
strong, although he may be speedy; neither have the lungs sufficient room for expansion, nor the 
muscles great extent of attachment; frequently too it accompanies a general flatness of ribs, and want 
of circular form in the carcase in general; all which experience has shown to be necessary to the 
perfection of the machine, 'riic breast may, however, be too wide; it may also hang over or project 
beyond the iierjieinlicular of the fore limb-s, so as to overweigh the macliinc; this form, nowever, though 
unfavourable to the saddle horse, fur the reasons just assigned, is much dcsircii in the heavy draught 
horse. 

<H70. The hack. Where the withers end the back comraciiccs (g); the length sboutd be moderate only, 
for a long cylinder cannot be so strong as one of less length; long-backed horses arc easy because the 
action and the reaction arc considerable; but what is gained in elasticity is lost in strength. When the 
back is too short, the extremities arc so much approximatixl that they freijucntly overreach each other, 
and the hind foot strikes that before it, in progression; the hack should be nearly straight, it has naturally 
an inclination in the line of its gravity; but this exists in very diil’creiit degrees in difTerent horses When 
the incurvation inwards is consideral)le,.eurh horses arc called saddle-backed, and arc usually considered 
weak; but, to keep up tlic counterpoise, *he crest in such horses is generally good; they also ride plea¬ 
santly, and Commonly carry much apparent carcass; sometimes indeed too much. When the back is 
curv^ upwards, it is called roach.hackeil; when considerably so, it is unfavourable to the liberty of action, 
as well as to the elasticity of motion : in these cases, to counteract the curve outward, the bead is also 
usually carrieil low. A short-backed liorse is in considerable request with many persons, who do not con¬ 
sider mat when it is too much so there is seldom great s|ieed; for the hinder extremities cannot be brought 
sufflcienl^ under the body to propel tlic mass forwards. 

6271. The hint (h) may be considered as the part which extends from iminciliately behind the hinder 
edge of the saddle, when proiKtrly placed, to the rump. Anatomically it begins at the sacrum (fie 830. x), 
whose processes being sometimes defective or interrupted, leave an indentation, as though the union 
between the back and loins were incompietc; and such horses are said to be badly loined : but aithougli 
it may in some measure deprive the muscles of some slight attachments, yet the evil is not so considerable 
as IS imagined, 'riic width of the loins is of considerable imjiort to the strength of the animal, as it alTurds 
a greater surface for the attachment of the powerful muscles of the back and loins; and the muscles 
themselves should be so prominent, as to seem to swallow the back.lionc amongst them. When the pro¬ 
tuberances of the ilium or haunch bone are very prominent, the horse is said to be ragged hipped; but it 
operates to his disadvantage only in appearance, as extent in these parts, being favourable to muscular 
attachment, is always bcncficiaL 

6272 The croup extends from the loins to the setting on of the tail (n n). It should be long and only 
slightly rounded, whii h i# another characteristic of the blood or improved breed. In the cart horse, on 
the contrary, it is seen short and much more considerably rounded (a b). A long croup is in every point 
of view the most perfect, for it affbrds a very incrcasid surface for muscular attachment, and although 
the large buttocks of the cart hone would at first sight convey an idea of great strength and extent, yet, 
attentively viewed, it will be found that tlie early rounding of the sacral line, the low setting on of the 
tad, and the small space which necessarily exists between the hips and buttocks, all tend to lessen the 
surface of muscular attachment, compared with the broai croup, wide haunches, and deep spread thighs 
of the blood horse. 


6273. Thi’ fiank !k), is the space contained between the ribs and haunches; when too extensive it iu- 
dmates weakness, licrause it is the consequence of too long a back ; and such a horse is said not to be well 
ribbed up. When the transverse pro< esses of the lumliar vertebral are short, as in badly loined horses, 
this part is hollow. The flank is usually looked to also as indicative of the state of respiration: thus, 
when, it rises and falls quicker than ordinary, unless violent exertifn has just been used, it betokens pre- 
sent fever, or otberw’ie, chronic disease of the lungs. 

6274:. Vie belty [i). Havtne taken a tour round the umier parts of the carcase, we will carry the survey 
downwards and forwards Anteriorly, the rtb$ should fie wide upwards, and as much deepened below as 
possiblp, which affbnls what is termed great depth In the girth. This form greatly increases the surface 


possiblp, which affbnls 
of attachment of the m 
Mid consequently is fav 


slide Into a idrcular flgure, that being of all otners the most extended, and afibr^ug thi 
tjie absorption of nutriment; thus barrelled horses, as the) are termed, art gfofyy esteemed, and found 
to he lasting in work and readily brought Intp condition, and more easily kiipt sa* When the chest is too 
flat and straiifoti the bellv is algo small: hence, neither can the blood Asm its ^U1 principle foom the 
sir, niw the lacteals the chyliferous juices firom the intestines; these hors^are thtgtfore sclaom durable: 
As lets nutriment is taken up by the constitution, so less is eaten, thus also tti^ aetfeeMom good feeders; 
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knd M' the preHiue on tile Jntettihet muit be conBiderabTe fhmi the nnall oontatning BurAoe^ |o tii^ we 
osuoilyjikew^^what 1( tenncd ; that it, euily purged, whereby an additional caute of weakneaa 


uvuYi »a «uuiuiij|$ tilts (sicsatrat caiMu.it)', m wijki I’uuKKiiuitsu uaKeweii s grana seGrcii m tne breeding 
cattle: be always bred from such animals as would be most'Iikely to produce this form, well knowing that 
no other would fatten so advantageously. 

esns. The aihfrlbonc (/], among the jockeys and grooms, is the articulation of the thigh bone, with the 
pelvis, or basin, and form<. the hip joint The ligaments of thlg powcrtVil Joint arc sometimes forcibly dis. 
tended by violence, and a very obstinate lameness is usually the eunsequence. 'Ae situation of the thigh 
(f, »i) is in the horse, as in most quadrupeds, enveloped within the range of the trunk. 

ffifTCi. The stific {m) corresponds with the knee of the human figure, and is the point at the lower por. 
tion of the flank. It is evident that Uie {lart below this, which is generally called the thigh or gascoin, it 
erroneously so named. It should be very muscular arid extends; it sliould also make a consldcr^le 
angle with the femur or thigh, and form a direct hue under the hip or haunch. Its length in sJl animals 
destined for speed is considerable. 

6277. The Jbre extremities or legs. In treating of the mechanical properties of the 
skeleton, we shall have to point out the essential diifereiices between the geometrical 
structure and functions of the fore and hinder extremities. We shall here content our¬ 
selves with a simple examination of the individual parts. 

6278. The arm qf the horse (*) is kpt to be overlooked, nor, without some consideration, does it strike the 
observer, that the arm covered with muscles, and enveloped within the common skin of the chest, extends 
from the elbow (a) to the point of the shoulder, as it is termed, but correctly to its own point below and 
before the shoulder blade, {fig. 8oU} The same reasons which render a muscular, oblique, and deep 
shoulder advantageous, also make it desirable that tins part should be muscular and extensive in length 
and breadth, and that its obliquity should be proportion.itc to that of the shoulder: whence it results, 
that the more acute the angle between tliem, the greater will be the extent of the motion gained by the 
flexion and extension of the parts. 

6379. Thcfitre arm (r), whicli horsemen consider and call the arm, is placed upright to counteract the 
angular position of the real arm and shoulder bones. As it is always found long in animals destined for 
groat snmi, as wc witness in the hare and greyhound, it should therefore be also of considerable length 
111 the horse, when spool is a requisite quality : but for the cadences of the manege, where the elasticity 
is required to be distributed equally through all iiarts of the limb, it is chosen short The fore.arm u 
broad and large, i>articiilarly upwards, lor here the powerfol muscles that operate the motions of the parts 
below, arc almost all of them situated. To prevent incuinbrance, and to give solidity, these muscles de¬ 
generate into tendons and ligaments below the lure-arm; but above, it is essentially necessary to strength 
that they should be large and well marked. 

6280. The knee (d), so called, is properly, with reference to human anatomy, the c.'innis or wrist It is 
composed of many bones to enable it to resist the jar arising trom the action of the (icrpciidicular parts 
above and below it. All the joints of the extremities, but particularly those of the knee and hock, should 
be broad, that the surface of contact m^ be increased, and the stability augmented; by this means, like¬ 
wise, a more extensive attachment is anbrded to muscles and ligaments; their insertions are also thereby 
removed farther fl-oin the centre of motion. 

6281 As critet ta qf sqf'e going, the knees should he particularly examined when it is contemplated to 
purchime a liorse, to sec whether the skin h.is been broken by falls; and in this, very minute attention is 
reijuired; for sometimes the wound heals so pcriectly, or otherwise so much art is used in shaving the 
hair, blistering, colouring, and rubbing it down, picking out the white or staring hairs, &C., that more 
than common nicety is required to detect a slight scar. It is, however, prudent to remember, that it is 
not every horse whose knees betray a sear, that is a stumbler; the best may have a fail in the dark. It is 
also neiess,iry to caution persons against the .ulinission of a very common prejudice, that when a horse 
has oiiec been down, however little Tie may have hurt his knees, he is rendeml more liable than before to 
a similar ai cidciit. If his limbs have not been weakened by the accident, or if the cicatrix be not suffi¬ 
ciently large to prevent the free bending of the kiioc, he is not at all more liable to fall th^ another 
horse. If, tliercfore, a horse with a scar on his knee have the forehand good, and if his action correspond 
thereto, he ought not to be refused on this ground : but with a iliflereiit conformation he ought to be steadily 
rejected, let the talc told be ever soplausiblc. In gross heavy horses a scabby eruption often seats itself 
around the inner bend of the knee (a), which is called mallonders. 

6282. The canon or shank (e) carries the limb down elegant, light, straight, and strong. Much stress Is 
deservedly laid on the necessity that this part of the limb should be wide when viewed laterally. Viewed 
in front, its being thin is favourable, because made up as it is prmriiially of bone and tendon, any addition 
to It beyond these must arise from useless cellular matter, or otherwise from matter worse than useless, 
being placed there by disease. Any thickening of the part generally or partially, should be looked on 
with suspicion; as, if natural, likely to interfere with motion without adding to strength : or if acciden¬ 
tal, as a mark of acquired injury likely to remain. In the bony skeleton may be seen within and behiiffi 
the knee an apparatus destined to remove tiic acting ligaments and tendons from the centre of motion, 
by whicli great advantage is gained in strengthening and facilitating their flexiojis. It is a default in this 
conformation that renders horses tied in under the knee, as it is usually termed. The limb below the knee, 
instead of proceeding downwards of a uniform width, is seen suddenly narrowing immediately as it leaves 
the knee. Such horses aie invariably found to bear exertion Imdly j their legs at an early period become 
bowed or archcsl, and totter on the slightest exertion. In cart horses this conformation is very common j 
but in them it it of less consequence than in those destined for quicker motion, where the elevation of the 
limb is so extensively and so frequently repeated. To render this subject iauiiliarly clear, we will recom. 
mend that a cord be placed ruuiiil the bail of the thumb, and passed up close to the arm until it reaches 
the bend: with the other hand, by straightening and extending this cord, but held close to the en. 
deavour to flux the hand and wrist inwards; operated in this way it will require great force to do it: Mt 
retnoive the hand only two inches foom the arm, and the bound hand will yield readily to a less force, 
^actiy the same haiipciis to the ligaments and tendons called back sinews which flex or bend the fore 
legs; for by an apparatus, formed from the position of one of the carpal bones (pisifdrmis), they ate, ki 
well formed legs, set out wide foomthu^nec. 

6283. The back sinews should not only be large and Arm, but they should, tiie limb generally, be 
very distinct from the knee to the fetlock: in this course, if any thickening be onserved, it betokens former 
injury, as extension or rupture of ligamentous fibres, which usually have a disposition to recurring weak¬ 
ness. If a bard swelling appear on the inner side, not on the tendon, but on the bone, a s^nt is present 
which is more or less injurious as it is nearer or farther from the knee, or distinct ftoin or situated snumg 
the tendons and ligaments; but when It is considendile in rise, hut to tbu feel, and extends inwards and 
backwards among them,4t usually produces most injurious consequences. To detect these evils the eye 
alone should not be trusted, particuuii ly where there is much hair on the legs, as on cart horses, and even 
on hackneys in the winter, but the hand should be deliberately passed down the shank before and behind. 
An enlaigemcut or scar situated close to and on the inner side of the knee, must not be mistaken for a 
wlint; it more ti^uently arises from a custom some horses have when trotting (kst, of elevating (hell 
iMt and cutting this part with their shoes, and it is tiymee called the speedy cut. 
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628A J%e pastern andfclloek (/f). Oeaeral usage has applied tlie term ftjlock tp the Joint itaelli And 
pastern to the part extending (Wim toe fetlock to the oot; properly speaking, the fetlock or footlock is 
only the posterior port of the joint, whence grows the lock or portion of hair, which, in many horses, 
flows over and around the hinder part of the foot; a short and upright pastern is inelastic, and tuch 


ition, for the ends of the bones being opposed to earh other in nearly a perpendicular direction, receive 
at each movement a jar or shock, which lends to an early derangement of the Joint, and to the appear¬ 
ance called overshot On the contrary, \^cn the pasterns arc too long they arc ir^uently too otiiique 
also; and although their elasticity may he pleasant to the rii^, such formation detracts from the strength 
of the limb. These joints both bmre and behind are very subject to what is called windgalls, which are 
swellings formerly supposed full of air, whence their name; but they arc now known to contain an in. 
creased quantity of the mucus destined to lubrieate the parts in their motions. These puflV elastic 
tumours arc originally small and hidden betwcAi the lower end of the eaiion and the flexor tendon, or 
back sinew ; but when bard work has inflamed all the parts, the senction within increases, and then 
they become visible to the eye; but unless they are so considerable as to obstruct the due action of 
the parts, they are no otherwise objectionable than as they tell a tale of inordinate wear of the limbs 
generally 

6285. Tke form qf tke pasterns itfftuences the defect called cvtlmg, which arises from a blow given to 
cither the fore or hind fetlocks by one leg to the other during its elevation. Horses narrow in the chest, 
or which turn their toes out, or have other peculiarities of fpon, cut permaneiilly, and arc then very oli- 
jectionable^ but others only cut when fatigued, or when very lay hi flesli. Horses often cut when young, 
who leave it oft wlien furnished, ami of mature growth. 

6286. The feet [g g). These essential and romjilex organs will be more fully cxdi*'‘>iicd in the anatomi¬ 
cal detail, but much also presents itself to the runsideration in an exterior cxaminatiun. Horses might 
be presumed to bo naturally born with pt'rfcet feet; but experience shows that defects in these organs are 
hereditary. In some, the peculiarities of climate o|HTatc; and in others, a constitutional predisposition 
exists; dependent on some cause with wiiich we arc unarqiuuntcd. 

6287. Climate influences the form of the horse's foot. In the and plains of the east, where every im¬ 
pediment to an extensive search for food is removed, the feet are h.ird, dry, and small; this form, not- 
ndthstanding the alterations of breed and culture, in some degree still adheres to the blood or aboriginal 
eastern horse : urtifleial habits have extended the evil, and now small and eontr.irtcd Icet are to be seen 
in every variety, except in the coarse he.ivy breeds. 

6288. Constitutional and hciedtlaiy causes operate on the feet That a constitutional predisposition 
exists in the pioduction of a particular form of loot, we know from the fact, (hat dark ehesnut horses 
are more prune to contraction of the hoofs than any other eoluureil horse; and that the fomi of tlic foot 
is hereditary, may be gained from the known circumstante that some of the Liiinilnsliirc stallions always 
get large flat-footed progeny, while some t\iU bred entire horses entail small upright feet on all their 
offkpring. 

628P. Local situation wM alio ajfiit the form qf the feet The cllbrt of situation is remaikably exem. 
plifled in the horses which we used to obtain Iroin Iiiiicolnshire, Cambridgeshire, and some parts of 
Norfolk and Yorkshire, belore tlic draining system was pcifectcd. These hursts had, almost invariably, 
large, fiat, heavy feet; whuh, however convenient and natural they might prove to the animals while 
moving on the quaggy surhaco ot marshy districts, >ot were touiid icry unfit for quick light movements 
in drier situations, bucli liorses go heavily and stumble: and as the horn of which these enormous 
feet are formed is always wcuk, the anterior or front part yields to the heat and inflainniation brought 
on by exercise on hard roods, and falls inwards, w Inch letting the weight ol the body fall on the soles pushes 
that downward; and at last from a concave, it presents a convex surface The ft'et cannot then bear 
shoeing, but with much art and difliciilty: pinii and tenderness bring on lameness and uselessness; and 
therefore horses with such feet should be re.iei'tciL feet prcteriiaturally small are equally objectionable, 
as betokening a diS|X>sition to contraction. Horses with a tendency to foiindered feet stand with pain in 
the stable, first placing out foot before, and then shifting it to place the other in the same situation. The 
contraction usually begins in the heels, which are found higher than natural, and drawn inwards; the 
foot altogether is likewise narrower, and the sole hard and hollow. When a preternatural iblness is 
seen aroilhd the coronets, ring-bone may be sus[iccted; and if heat and hardness be aecompanied with 
any tenderness in going, its existence is certain. Jlut although too much iiorn is to be avoided, too little 
produces a w'cak foot, in which the hct'ls, quarters, and soles all participate; the thin horn eannot resist 
the impressions of the stones on the road, and tlien lameness ensues. The under surface of the foot 
should exhibit a full, healthy, wide frog, with bars prominent and properly inflceted. The concavity of the 
sole should be particularly attended to; when less than natural, it is weak, when more, it indirates con. 
traction; whence such feet have been called too strong White feet arc objectionable, because they arc 
found more liable to this evil than others. Coins are an evil to which the under surface of the foot is 
liable, and Which should always be looked for on the purchase or examination of a horse; for which pur. 
pose, it would b? well that the fore shoes should be removed, and the foot carefully ixiri^ by a judicious 
and clever gnuth> Merely nicking out tlic foot will often, b1s6, detect the remains of former cuttings or 
parings out of the corns. Some hoofs arc very brittle, and a horse with this defect should, in every in. 
stance, be rejected. The evil may in general be easily deteetcil by the marks of the fragile parts detach, 
ing themselves ftom every old nall.hoia I'his kind of foot, particularly in hot weather, breaks away tin 
there is no room for the nails to hold; when the horse ol course beoomes useless. Sandcraeks arc also 
another evil to which the feet are liable; and whieh should engage the attention in the examination of a 
horse; they consist of longitudinal Assures; one only is usually present at onee; but that one if deep is 
fblly equal to produce lameness. The subject of the feet will be coiieludcd by an observation on their 
general appearance, well worthy of attention. The eje should be directed to the degree and to the man. 
ncr in which the shoes are worn; which will often save -nuch useles.s trouble in trying a horse. A stum¬ 
bling horse may bo flrequently, nay commonly, di'tceteil by simply lifting up one fore foot: for the unequal 
paring away of the snoe at the toe, while the other p^ts remain good, is a full proof of his going un. 
Mfely and digging his tors. 

62W. IM a reviae of the conforrmtion of the fore extremities, it may be remarked, that whereas the 
hinder may be considered as more particularly concerned in impelling the machine forwards with its 
requisite wlgelty; yet, that upon a proper form and a true dircctiqn of the vanous component parts of the 
fore limbs must de^nd tiie stability, the truth, and the safety of the movements. Viewed anteriorly, the 
fbre Iw sitouki Stand rathjr widest at the ni>perpart, inclining a little inwards below; but wlien we view 
them lattetfe, they should present a perpmdlcular fVom the arm downwards; and the toe should place 
itself directly under the point of the shoulder, as it is called. If the foot shoum stand beyond this, which 
is seldom the casp, the action will be confln^, for the iimb will have already passed over a iiolnt of its 

S ound; such A horse, however, generally tremls even, flat, and safe; and, in prtmrtion as it stands In the 
lect linedowuwifrds, be generally inherits these desirable proiHntie*. When m foot stands behind the 
perpend^bur line Me defect is considerable, by the remo'val of the centre of pAVity too much forward, 
by wh.imi an increased tendency to stumble and foil is entailed; and as (his in general'accompanies a want 
Of extent jnid obliquity in thecJioulder, so it likewise lessens the speed. 

6^91. The hinder extremities. We have already descnlbdE the thigh, correctly so 
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Ijr beiow the leg, thigh cooimmiy lo (»Jled. tui ta 
cuU.), purporaly ta iacreaae the extent of attkc^iaNiL 
be conddered a* the miwt imiaplne and important mint 
auinnoa Bild bwad, foT, In pa^xtion aa (he oaicaoeuDi m^polat 
si, i^en(i4 Itaelf beyond the oiler bonet, to the nowerftil teqdO 
ArhiU^ inaetted into It, acU with a lo^r lever, and withfa greater im.ro@»e ot power loh Jointii aqh* 
lect to Severn tlhpbrtant diseases, which, in thwexamlnatiDn of » horse, require nart^lar attentipu, when 
a soft pufiV sw^ng Is discovered in thoidjr or bend of the hock (3), it Is termed ikilood tpovm. Which WIQ 
be notited among (Sis diseases, H n, In fact, a simdar enlargement with the wiiiagaDs heft»re menUpnetL 
and what has bean said on them equally applies to these When similar mucons caps^ hecoqi* enlarged 
on each side of the hock, the enlargement receive# the name of thormah pin A small bursal enlaneineiit 

' ■ —a hock (5), and is then called a oapultt, to all which what Da# 
,#«nly to be deemed of (onsequenoewheb sO Urge a<to Iqtcr. 
•nSlfti mted with or near, or, ns indicative of an undw portion of 

. _ .be hm smnettmes become strained or extended, and neat, Inftam 

mation, and swelling follow, which » MiitWled a curb As rest or very mild treatment »W)ii reduces it. 


101(710064 fafftweOn tM tibia add tarsal 
and to brkak lha ahqek bf grnt gxertion, 
of the body; like thie knee, it should t" 
bf the hock <51, |ud which ]a the rqal 


IS sometimes found at the very toIbI 
been said on windgalls applies, tnM 
fere with the motion of the parts ^ 
woric The ligainints at the back | 


bones. Sometimes one or more ol thise bones, or the ligaments which unite them. Inflame, and an 
exostosis or sp/mr is formed to deteit the existence of tins aifoction, the hocks shoiild beattentirmy 
viewed from behind, when any enlargement in the spavin place (“J,!) may be easily detected. 'Itie me¬ 
chanism ol this loint will be further considered when we treat of the skeleton generauy. 

6294. The colovr of hones does not depend on their real skin, as witfiloaa, but upon att 
exterior beautiful covenng tihich nature has givffii them, tailed hair, nevertheless, Uie 
hair 18 , 111 some measure, induenced by the skin, as light-skinneiisJiorses have light hair, 
and when the hair is hght, the eyes are usually so likewise hair presents many varieties 
of tint, so horses are said to be of vanous colours. Buffon has conjectured that horses 
were originally of one colour, wliith he presumes to be bay, but such wild horses as have 
been seen, and which have been supposed to be pure originals, have uotjusufied this 
opinion. This same author has divided tlie coloms of the horse into simple, compound, 
and strange or extraordinary. 

6295 The simple roloui s are bay, chestnut, dim, sorrel, white, and bla(*k, ^ is a very 
among European horses, and admits of many shades, but is admired in all there are br^t Mjrs, 
bays. oArk and dappled bavs, bfounbaya a >ery Obtetmed colour, and consists of bay andblpck inuncQ^l 
proportions in din&ent horses brown horses are highly prized, the ^rker TurietM have 
bttUtifUl tiui markina^t a^ about tho murrie, fitt they have rommonly also black wanes and tatlSg witn 
legs and feet of the same hue, and it may be here remarkotl, th it horses of lompoi^ed colours, of 
whatsoever tint the mane and Uil may be, will be found invariably formed of one^thf 

. a-. - - -1-. I-«ns« varhtflaa havo oicon witttc wsnes aiKi tAkUl^ 


from the lightest tmt to the deti>c8t tone Vvry light chestnuts have fVequen^ ttrW lighter 
andt^s, with mealy legs and light tect, so marked, they are certainly not to be chosen for atrengttji, 
durability, or pliancy^of temper the Suffolk punch, however, may be cnnsidci^ in s^ depee a n y 
ceK L’though the true ^eed is hardiv so light as those hinted at here chtothute ^ (^ 

iiJerod, and with justice, as hery in their lilspositions, they are also more subj^ to 
horses of any othw hue Dun is a colour that has several varieties, it is sometimes aecoi^mcd w^ a 
white mane and ta4, at others they are seen even darker than the rest of tlit .1" some, ^is^Unc 
of deener tint extSds along the back, which is regarded by some as an indicyn of haraiyd o 
smuSFlme is sometimes seem in the bay Dun horses dp not amiear to 

ties by thebf colour, ot rather no criteria are offered by It, for there y g(xi4||4^, and aU 

the VMiettes of shade. Ihe sorrel is a variety of the chutnut, but not a tavimme on^ 
coLir is not in much eatimation, neither ts it very coimnon, lot many by s are 

a^iSl light-grey and flea-bitton horses become so Blark is a very usual colour and vn hei^ 

norUiero br^it seems to be an original tint, and ^rhopg >t «to this thijir go^new 



colour 
tobe 

halw on-- , . 

"“J ** considered as those ii^hich the hairs are cqywyil i^ ib^n^ 
the coloura thetiwdws, otherwise thf bay, the chestnut, bros<C Af might be eeniitow aa cmnpouii^ 
“fows TheMaaiiamlyre ol r^andwhite_. .*■—•>.* — .h« «„mnnn. thexed. airf thtidarfa 
All tbq roans ape '' ■■ 

pounds qf block 
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lurs w* not very Attmeroittiaffd It ifiSy be ™ 
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Now and then a third iotcrferet: there are pies ofall original colours with white, and all are b^d In 
estlmatioa ^ 

6i!9S. Colour, at a oiler ion qf mental and personal qutUUics, is laid much stress on by many penonst 
and long oxiKuieucc has shown that certain tints are usually accompanied hy certain qualities of person M 
tli<>p(Mition. As a general ruJ& dark-calour<sl horses are certainly the best; but, as before observed, it b 
peculiar that blacic, as the darkest ofall, should form an e« 4 e|ition to this riue. Ljght shades aiipear un. 
favourable to strength and durability; they are also accompanied frequently with irritability and ^rverse. 
ness of temper. Something like a general law in the animal economy seems to prevail, to make white a 
distinctive mark of weakness. Age, which.ls the nsrent of weakness, brings with it white hairs, both in 
man and In horses, and most other quadrupeds. The hair formed alter a wound has robbed a part of its 
original covering is often white, because the new formed surface is yet in a state of debility. It is likewise 
a fact well known among the observant, that the legs and feet when white are more obnoxious to disease 
than those of a darker tone. The Arabs remarks, that light chestnut horses have soft tender feet. It is 
tlie observance of these peculiarities that has at .length guided our taste, and formed our judgment of 
bi'Buty. 'With us much white on the legs is considered as a deformity, and is expressively called/iwi marked, 
whereas pi^ markings in other parts are reckoned beautifuL In Afrira, however. Captain Lyon informa 
us a superstitious dependence is placed on horses with legs and feot stockinged with white. It does not ap. 
pear that climate has the same influenec on the colour of horses as on that of other domestieated aniinafs. 
In all latitudes in which the horse can live, he is black or wliitc indiscriminately; but as he cannot endure 
extreme rigour, it is not necessary that he siiould vary. 

Sect. III. The Bony Anatomy or Ossdl>iiiU of the Horse. 

6299. Alt quadrupeds are formed on an earthy >daRed bone, and. the assemblage of 
bony parts is called a skeleton. Bones arc formed oYearth and membrai.e (1S81.) ; they 
are covered also hy an inresture called periosteum. The earthy part is the last forme*!, 
and consolidates the hones as the animal becomes fitted to exert all his powers. This 
deposit of earth in the bones appears to he hastened by any thing that permanently 
quickens the circulation : heat does this, and hence the human and brute inhabitants of 
warm climates come to perfection sooner than those of northern regions ; but they are 
generally smaller, for hy prctcrnatiirally hastening tlic earthy deposit before the mem¬ 
branous part of the hones becomes fulfy evolved or grown, they do not attain the hulk 
they would be otherwise capable of. Undue exertion has Ihc same effect; and thus we 
learn why horses too early and too hard workctl become stinted in their growth. Pres¬ 
sure likewise occasions an early, and also a preternatural ossification: in this way the 
parts of the spine which bear heavy loads present large masses of bone, brought on by 
this cause alone. For the same reasons, horses early worked put out splints spavins, 
and other bony concretions. Bones are all of them more or less hollow : within their 
caverns an oily fluid is secreted, called medulla or marrow', which serves for their sup¬ 
port, and that of the constitution generally. The bones have nerves, blood-vessels, aiid 
absorbents. Bones are capable of reproduction, as proved by their uniting when broken; 
and also by the yearly renewal of the antlers of the deer, wliich are not horn as in the ox 
or sheep, but pure l>une. Bones are connected togetlicr by articulation: when such 
articulation is moveable, it is termed a joint. In some cases bones articulate by suture 
or indentation of parts, as in the skull. We shall consider, in succession, the anatomy 
of the h^^, trunk, and extremities. 


Subsect. 1. Osseoits Structure of the Head. 

6300. The bones of the head are as follows Tlic occipital {flg. 830. between a fc b), whirli is the largest 
tioneortheskuU, in the colt isromi>osed at sc\eral pieces which unite by age; it articui.ites with the atlas (a) 
or first of the cervical or neck vertelir.'c. At its jiostcrior surface it is perloratcd by a large hole, which gives 
passage to the spinal marrow. The two Jronlal hones (&) unite also by age; and behind them Is lodged 
the anterior and inferior portion of the brain A division of their bony surfiires forms two cavities cailed 
the frontal sinuses, which arq lined by the nasal membrane throughout. The sagittal sature unites these 
two bones. The remainder of the bones of the skull arc thetwo panetals, the tieo temporals, divided into 
a squamous and petrous ptoion, witliin the latter of wiiich is situatoil the internal car; and to the fonner 
the posterior or lower jaw articulates. Tlic spht rund and ethmoid bones are hollow and irregular, serving 
to intersect and attach the others; and also to assist by their cavities in extending tlie pituitary or smelling 
membrane. 

6301. The bones qf the fare are ten pairs and two single bones The nasal (c) pair, within their union, 

hold the s£ptum nhrium or long cartilaginous plate which separates one nostril fVom the other. These 
bones also greatly assist to extend the surface of the smelling organ. 1ft the old heavy breeds, it was very 
common to see these bones arched outwards ; but In the improved brced<|^r>articularly in those approach, 
ing ftiU blooil, it is not uncommon to find them slig’'My curved inward. The fossic within these bones are 
the priiiciiial seat of glanders. The two angulars form a considerable portion of the orbits of the eyes. 
The two malar, fnaal, or check bones occupy also a portion of the orbits. Thesfqirrfor maxillary bones (e) 
ice the largest of Inc face bones, and contain all the upper molar teeth. I'he Merior or intermaxillary 
bones (<f) are wanting in man, in whom the face is short; these borfus concur with the former in forming 
atveoll or sockets (hr lodging the teeth. The tupertor palatines, the inferior palatines, the pterygoids, 
the two anterior, and the two pexterior turbinated bones, with the vomer or ploughshare, make up the 
romalnbig bones, with the exception of the posterior maxibery or tateer jrtw'bone (/), which on its 
anterior e^e is pieareed to lodge the teeth; at the upiier part it extends Uaelf into two angular branches, 
cacti of wnreft ends In twtl processes and an Intecmcdiatc groove. The superior of these processes arti. 
cuistM wltft rite Upper jaw. This bone throughout shows the most admirable mechanism ; the molar or 
grindingACeUi, on whSch most is dependent, and whose exertions arc greatest, arc placed near the centre 
of •' jaw in jaost animals is fixed, or nearly so, it was necessary that the lower 

ave considerable extent of motion fbr the purpose of grinding ; and It la accordingly so fbrmed 
lit of motion In every direction. The os hyoldet js a bone situated wi^tn the head at the root of 
, to which it serves as a su^pport, and for the attachment of muscles. 

_.-C tetih of the horse are the hardest and most compact bones of the body. There are usually 
jYvwJf of (hem ill the horte, ai(d there are tlilrtv-stx in the more; in which latter the tushes are utaally 
'iwanting. in anatomical language, they are divided into Hirisbrct enspidtUi, and molitres, or according 
. to ri^i, language of farrieri and norsemen, into twelve nippers [fig. 829. a, h, o}, four tushes (dd), ana 
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twenty-rntgrimteri, which numberi are equaOy divided between the two jawi. The teeth are liwerted Intd 
iiidmtatima or aockeU between the bony plates of the Jaw, called alveoH, by coneike roots. The bodies 
of the^th are principally composed of two substances, one of the nature of common bone, giving Imlk 
and ibrin, and one of extreme hardness, called enamel, placed in man and carnivorous animals wholly 



without the teeth, to give strength and durability; but in the horse and oOier Oianivora, the latter 
particularly, it is placed in the grinders, in jicrpeiidirular plates, within the Ixidy of the teeth ; by 
which contrivance, a rough grinding surtacc is kept up; for the iiicie bony |>arts wearing f.utcr than 
the lanicllai of enamel, it follows that ridges icniain to tntuiatu the legctahlc matter that passes between 
the teeth. 

6303. There are two sets of teeth, a tcmporaiicous or milk set, and a permanent or adult set, in which 
wise provision man and most brutes participate The milk set aie some of them, as the molars, apparent 
at birtll; tliere being usually six grinders in each j.-iw, three on each side in the new-born foal, and winch 
number of this set is never increased. The nipiiers begin to appear soon after birtb, and follow a regular 
order of succession until the animal is three or lour months old , at which time he liegins to lequire su|>> 
port from herbage as well .is iiiilk 'J'lie lemporaiicmis set remove gradually one after another^ had they 
all been displaced at tlio s.tine time, or even had several ol them iailen out together, the ammal must 
have sullbred great inconvenience, and perhaps have been starvisi. 'i'his removal, wliii h eommenecs at 
the age of two years and a half, and i.s completed between the fourth and flitli year, is ofieeted by the 
action of the alisorbcnts on their fangs, and ajipears to be neeasioncii by the stimulus of the pressure 
received ftom the growiiig teetli under them. Tor althougli these two .sets appear witli an interval of 
some years between them, yet the rudiments of both are formed at nearly the same period, and both 
sets may be thus seen in a dissected jaw. Kegulated by the stimulus of necessity, as soon as the tem. 
poraneous set falls out, the permanent appe.trs: and that such appearance follows the necessity is 
evident; for a premature or accidental removal of the colt’s teeth is soou followed by the appearance 
of the others. Dealers and breeders, aware of this, draw the milk teeth to make their colts appear as 
horses. It was necessaiy there should be two sets of teeth ; lor, as tliey grow slowlv in pioportion to 
tiie jaws, had there been but one only, the disproportion of growtii between the tectli and jaws must hai e 
separated them. 

63(4 The forms of the teeth vary more than their structure. Tlie incisive or nippers are round, which 
is Ikvourable for the pressure they undergo; the upper more so than the lower. On the u)iper surface a 
hollow is seen in the young tootli, which, not c.vtending through the whole suhstance, natur.a1ly wears 
out with the wear of the tooth ; and as a considerable degree of regularity occurs in this wearing away 
In all horses, U has gradually settled into the general criteiinn of age. 1 he nijipers ore not all of them 
exactly similar: the corner teeth diAbr most in being nearly triangular, and iu having an internal wall 
or side, which does not become level with the rest until lung after those of the others. The euspidatc 
tusks or tushes are permanent, appearing at about live years or rather earlier; tliosc in the ftont jaw are 
usually nearer the nippers than tnosc (iclow. Each presents a slight curve, which follows the dircctlon^if 
all the canine or pugnatory teeth of other MammkUa. The pointed extremity wears away Ijy age, leaving 
merely a buttoned process, which may serve as a guide to the age when a horse is sustiected to be ISlshoped, 
as It is called, (Irom a man of that luimc who was iieculiarly dexterous in imitating on old teetli the dis¬ 
tinctive cavity of youth. The molar wr grinding teeth are stronger in the upper than in the lower jaw ; 
which was necessary, as they form the fixed point in the process of grinding. The upper surface presents 
nearly a long square, indented from the alteration of the enamel with the boxy portions; aud as the in¬ 
terior or upper teeth hang over the posterior, so the ridges of the one set are received into the depressions 
of the other. 

6303. JFear qf the teeth. The teeth, in a state of nature, would probably present a surface opposed to 
each other for mastication, to the Iate.st period of the most protracted life; but the removal of the SRimal 
from moUt food to thal which is bard and dry, must oecaslon an unnatural wear in those organs; and 
hence, although the tmh cif the horse, even fh a doiUesticatcd state, are not subject to the eanes of the 
human i yet the grinders are liable to l^ume thus injured by continued exertion. In the young or adult 
horse, the upper and under grinders do not meet each other borizontaVy; on the contrary, tney have 
n^urally ah Inclination obliquely Inwards; and those of the upper Jaw present small spaces between each 
o&er, Willie those of the lower are more continuous: by which means, as tho food, partiGulaily its Inter, 
rupted portions, as grain, becomes ground, it falls vvlthjn the mouth to be replaced under the grinding sur. 

a <1 a 







Fart III. 


m PRACTICE OF AGRICULTURE. 

£u», if neceuury, by the joint action of tbe tongue and muacles of the cheek. 71ii« arrangement becomes 
in a great measure^ustrated In (dd horses, by'the superior wear of the inner surface of the upper 

J rindcrs, as well as py Uie general misapplication of the surfaces of both upper and under teeth, by eon. 
tant attrition, when worn down nwiy to the gums. The unfortunate animal feels sensible of this, and 
endeavours to remedy it by throwing tpe wear on the outer edge, by an inclination of the lower Jaw and 
of the bead In general i and which u so particular in its tippcarance as to engage the attention of the 
by.standeri. This delect may be in a considerable degree remedied by casting the animal, and having 
opened and wedged the moutn so as to keep it so, removing the inequalities with a well tapered con. 
cave die, as muen as may be. When tho defect is considerable, and the horse is mild and quiet, it is 
better to die the inequalittes every day, which will gradually but effectually wear them down. It how. 
ever happens, that the Inclination thus to wear is commonly resumed, and gradually the same loss of 
nutriment takes place: In which case,soft tnoist food, as carrots, mashes, soiling, or grazing, must be 
substituted for harder substances, and If corn be actually necessary, let it be bruised. Whenever an old 
horse betrays symptoms of want of condition, pr weakness, and emaciation^ that neither his mode of 
feeding, nor his ratio of work will account for, and particulaily if whole grams should be found in his 
duag, nis teeth should be examined carefully. This undue wearing of the teeth occasions another evil 
often, which is ulceration of the cheeks, by reason of the projecting ragged surface of the uneven to^h, 
which can only be remi-died by the removal of such portions. These projecting portions are called by 
farriers wolves* teeth. 


Suiis£CT« Bom^ Anatomy ^ Trunk* 

6306. Tiie trunk of the skeleton consists of th, pelvis, and the thorax or 

chest, composed of the ribs and sternum. . 

CJ07. The bony column called the spine is made up of seven cCIr^eal, eighteen dorsal, six lumbar, and 
five sacral vertebra*, with the addition ot thirteen or fourteen small tail-boucs. The spinal bones are 
thus divided on account of the varieties they present j they have, however, some characteristics in com¬ 
mon. Each is composed of a spongy bony boiiy, with protruded points called processes, which processes 
unite, to fonn a hollow through which the spinal marrow is transmitted; and by some of these processes 
the virtebr* arc articulated with each other, as well as by their bodies, by which their strength as a 
column is much iiicrc.isci1. Though but little motion exists between any two vertebrs, yet the flexibility 
of the whole spine is considerable. 

6 oU8. The covicat or neck virlebrce (g, h) arc called, by farriers and butchers, the rack bones It is 
remarkable, that, let the neck be long or short, the number ot bones is the same in most quadrupeds. 
3'he first and second differ from the rest in figure, and present some other peculiarities. The first is the 
only one of them to which the great suspensory ligament of the neck docs not attach itself, which would 
have interfered witli freedom ot motion. It articulates with the second by receiving its tubercular pro¬ 
cess within it, and from which process llie second ot these bones has been called dentuta. Between these 
two neck bones is situated a (lart, where the spinal m.irrow is exposed from any liony covenng j at which 
part butchers plunge a pointed knife into what they call the pith of the neck, when tb^ want to hill tlieir 
animals instantaneously, and without effusion of blood ; whence it is called pitliiiig. The retnaining five 
nerk bones are not very dissimilar from each otlier. 

6309. The dorsal virtebrre (jf) are now and then, though rarely, nineteen in number; they do not diflhr 
materially fiom each other, but in the length of the spinous processes of the first seven or eight It is to 
these elongated spines tliat we owe the height of tlie witliers; and as the intention of these parts seems 
principally to serve as Ici nrs for the muscles of the liai k inserted into them, so we can readily understand 
svhy their increased or dininished height is favourable or unfavourable to progression. These like the 
former articulate with each other by processes, as well as by the anterior and posterior surfaces of their 
bodies; between each of which is iiUerposctl a substance, semi-cartilaginous in its structure, which is most 
compressible at its sides, these jiermitting tlic motion of the spine. 

6.110. The SIX lumbar ft;/cfa<c differ from the foregoing in having a longer body, and very long trans¬ 
verse processes to make up for the deficiency ot ribs in the loins. These iKincs often unite by the pressure 
of he.avy weights, and sometimes spontaneously by age, and thus we need not be surprised at the stiilhess 
with which some old horses rise when down. 

6311. TUcfive sacral m ’ iebrte (*) arc united into one to give strength to the column, and to serve as a 
fixed support to the pelvis, or basin, with which it is intcrwcdgcd. From this detail it wilt appear how 
admiralily this spinal column is adapted to its important timctioiis of serving as a flexible but powerful 
support to the machine; and how by the formation of a large torkmcn within the substance of each 
vt'rtebra!, a bony canal is offered for the safeguard of the spinal marrow, from which, through lateral 
openings in these vertebra?, the spinal nerves arc given oft" in pairs The jielvis or basin (8) is com|>osed of 
the skerum, the two lissa iiiiiomiiikta and cficcygis The Assa innominala in the foetal colt before birth 
are each composed of the ilium, the ischium, and the phbis, all traces ot which division are lost before 
birth. 'Fhc uium is the most considerable, and forms the haunifaes by a large unequal protuberance 
which, when very prominent, oceasions the horse to be called ragged-hipped. The next largest portion 
is the ischium or hip bone, on each side It forms a part of tlic cotyloid cavity, or cup for the thigh bone, 
and then stretches back also into a tuberosity which forms the points of the buttocks, llie pubis or share 
bone is the least of the three: in conjunction with the former it forms the acetdhulum or cup-like cavity 
in which the head ot the thigh-bone lodges. The pelvis or basin is attached to the sacrum by ligaments 
of immense strength ; but it has no bony union, by which means, ns in the fore extremities, some yilay is 
given, and the jar of pure bony connection is avoided. The Assa cAccygis, or bones of the tail, vary from 
eight to sixteen, but arc very commonly thirteen or fourteen. 

6313. The thorax or chest conmrises the sternum or breast bone, and the ribs. The sternum (w) of the 
borsc is inclined like the keel of a ship, to which the ribs arc alUched by strong ties. The ribs (x x) are 
Usually eighteen to each side, of which eight articul-tc with the sti'iiium, and arc called true, wuile the 
remaining ten, uniting together by intervening cartilages, are c.iticd/ofii; ribs. The centrals are the 
limgcst, those anterior, as well as posterior, are less so: the first is pmced perpendicularly, the second 
Im SO; and Aeir obliquity, as well as dimensions, increase as they advance, to as to enlarge the chest to 
an almost cireular form, wnich is the most desirable; but when they are less arched, the belly partakes 
of the defect, and a flaMided hor^ is commonly a bad caressed one alsa 

SoBsxcT. 3. £ony AntAomij of the Extremities. 

6.313. An examination (f the bony yarts of the limbs excites our admiration at the 
wonderful mechanism displayed in tlieir formation; osseous portions also present them- 
selyet^•which may be regarded as principally subservient in keeping up diat vaktehmb of 
condnulty and similarity observable throughout feature's works, the following ex- 
pUfinition we shall have occasion to notice several of these. 

Thesc^uta wskouldar blade (A,/), is abroad, fiat, and raUicr triangular bone. It is very tnilike 
Mjbunan scapula, having neither acromion, coracoid, nor recurrent process; neither is its situation at 
a H A*W*e ^td the bunum blade bone ajvlicd to the back; for, in this uistaiicef the horse may be sold to 

I 
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have no imqwr back, but to be nude up of sMee and cheat In man, the scfipuht ti In a direct anclb vrttb 
the hOmerus, but in tbe hone it doc« not para out of the Mane of the arm. Ibi Mperior aurftioe h fui% 
niahed with a contiderable cartilage (/, oi), by meana of which ita eurfsce ia augmented without neighit 
The poatcrior aurftce enda in a aupcrncial cavity called gh-noid, which receives the head of the Mmerut 
or arm bone. It la divided in ita upper aur^e by ita spine. The shoulder blade, as has b^ already 
ahowD in the exterior confbrroation, has neitner bony nor ligamentous union, but la held in its situation 
by very Mwerfbl muaelcs, at the aerrhtua raUor, pecR>rhlia, and others. Ite usual situation la to a ftene 
perpendicular to the horizon, at an angle of thirty degrees; and it has a motion in its greatest extent of 
twenty degrees: hence, as it does not past beyond the perpcifdk ular backwards, to tbe more oblique He 
natural situation, the more extensive are its motions. 

6315. TAg Aimgrut or arm bone (m) ia so concealed by muselea as to be overlooked by a cursory ob. 
server, and hence the radius or next bone i« popularly called the arm. It extends (Tom what is called 
the point of the shoulder, but which, in fact, is a protuberance’ of its own to the elbow, forming an angle 
with the scapula, and extending obliquely bac*'wards as that does forwards. Near its upper extremity it 
sends off a very powerful head to aitirulate with the shoulder blade. The motions of the hbmerus -ars! 
necessarily conflned to a removal flrom its inclined point backward to tbe perpendicular line of the body 
Whqn this bone is too long, it carries tbe fore legs too ranch under the animal, and it this defect is jolnm 
to a shallow upright shoulder, the evil will be increased. It, however, fortunately hapiicns that both the 
angle and extent of these two parts arc usually regulated by each other. 

W16. The fore-arm (n n, o o) is composed or the ridius (oo), and an appendage united to it, whicli, in 
man and some animals, forms the ttata (» n^, but which, as the leg of the horse requires no rotatory 
motion, was unnecessary in liim.„ B(ere,‘nawcver, to keep the link of resemblance in ail her children 
of the higher order. Nature has stMmeglout a large process; which in the c<iit is really distiiiet, and 
may then deserve the name of Alnai and llv the adult horse unites with the rhdius, and senes as an 
attachment to muscles. On the slightest inspection of the skeleton, it will appear how murb the 
motions of the fore leg must defiend on the length and obliquity of tins process: which, acting on the 
principle of a lever in tbe extension of the arm, must necessarily, ns it is either long or short, make all 
the diacrenre lictwcen a long and a short purchase. The breadth of the arm, ns it is called, at this part, 
will, from this reasoning, be seen to be very imiiortant. This bone articulates with the knee by its in. 
ferior portion. 

6117. TAe edrpus, or wrist, called the knee (»p), is composed of seven bones, whose prineipal uses appear 
to be to extend the surface of attachment of ligaments ami tendons, and by their inteTruptions to lebscn 
the shocks of progression. It may be remarked that all hoofed quadrupeds have the anterior extremities 
permanently in the state ef pronation, or with what is called the back of the wrist turned outwards. 
The carpal bones articulate with each other, and have (foe investing capsular ligament, by which mCans 
the smallest wound of the knee which penetrates this ligament has the eSbet of opening the whole joint; 
hence the quantity of synoiia or joint oil which escapes in these cases, and hence also the dangerous con. 
sequences which ensue. 

tkilS. TAe mctactirptu (qq, rr), canon, or shank, is formed of one large metacarpal bone ( 9 ), and twh 
small ones (r). Here the wiiie |>atm of the human, and the paw of the digitatcii animal, is formed into 
one solid cylindrical bone, and two small additamenta, callcil splmt bones; which are united with it by 
strong ligamcutnry attachment, convertetl by age into a bony one Although these additions may some¬ 
what increase the surface of attaclimuiit, tiiuir principal use appears to bo to keep up the connection with 
the digit!, of which they appear the rudiments. In the cow there arc no splint bones, but the uniformity 
is more porfeetly kept up by the divided hoof; in her, therefore, the canon branches at its Inferior sur- 
face into condyles for the rccejition of the two rl.iws. 

6:119. TAe pastern (/ 1). The rest of the extremity lielow the canon, consists of one phalange only, Coro- 
prising all the mechanism, and a double portion of complexity of all the phalanges of the digitated tribes. 
Four bones enter into its rom{X>sition with two small tesamoitls (ss) to each fetlock; placed there not 
only to net as a spring and prevent eoncussion, but to throw the tendon of the foot which runs over them 
farther from the centre of motion. The iiastcrn bone is situated oblioucly forward, and on this obliquity 
depends Uie case and eiosticity of tbe motion of the animal; nevertheless, when it is too long, it requires 
great effoTts in the tendons and ligaments to preserve it in its situation; and thus long-joiiiteu norses must 
be more subject to fatigue and to strains than others. 

6320. TAe lesser pastern or coronary hone (r, i>) receives tlie great pastern, and below cxjmnds into a 

considerable surface articulating with the cotllii and navicular Ixmcs. _ * 

6321. lAe cqfftn bone (vv) forms the thitd phulange, and corresiioiids in shape with the hoof It is 
very porous, and laterally receives two prominent cartilages. It is around the outer surface of this bone 
that the sensible laminic arc .ittachod; and the inferior surfocc receives the flexor tendon. 

6322. The navicutar nut, or shuttle bone, is situated at the posterior part of the coffin, and unites with 
that and the preceding bone. 


CSSS. The posterior extremities differ much from the anterior, not only in their superior 
strength, anci in the diilei^ent lengths and directions of the parts, but also, in some degree, 
in their uses. 


6SS4. Theftmur, or thigh bane (3,4) U the largest of the body, its vast indentations and risings, almost 
pecniiar to it, show the great stren^h of the muscles inserted into it It articulates with the acetabulum 
or hip joint by a strong head called the whirl-bone- In this situation it is held not only by a powerful 
capsular ligament, and still more powerful muscles, but by an admirable contrivance resulting firom a 
ligamentous rope, which springs immediately foom the middle of its head, and is firmly fixed within tbe 
socket of the joint. In its natural situation it is not perpendicular as the human f^mur, but inclines to 
an angle of about forty.five drgreex This bone presents large protuberances for the attachment of very 
powerful muscles calira trochanters. Throughout it exhibits a mechanism uniting the combined qualities 
of celerity and strength unknown to other animals. The inferior end of this hone is received by Its 
condyles into depressions of the tibia, while the patella, or knee-pan, slides over the anterior portions of 
bothiiones. * 

63^. The patflla (5), which is by farriers called the stifle, is nearly angular, and serves for the insertion 
of some of the strongest muscles of the thigh, which arc then continued down to the leg. It thus appears 
to Art AS A puUoy. 

61^ The tibia or tee bene ( 6 , 6 ) ia flsually, in horsemen's language, called tbe thigh. It is a bone formed 
of a large epiphysis, with a smau attached part called the Abula (7), a long body, and an irregular inferior 
end, adapted to the peculiarities in shaiie of the principal bones of the badk, with which it articulates. 
T'he obliquity In the situation of this bone corresponds with that of the f%mur, being as oblique back, 
wards m the former is forwards. The length of the tibia is a prominent character in all animala of quick 
progression; in this respect it corresponds with tbe fore-arm, and the remarks made on that awly, 
with even mote force, to this'— that length is advantageous to the celerity, but less so to the ease^ efthe 
motion. 'as 

6327. The fibula (7,7) forms a prominent instance, in common with the splint bones, of what was re. 
marked in the outset of our osteological detail of tbe extremities—that many parts, whose uses were not 
apparent, would be found to' be organs o( harmony, placed in the boc^ to prevent interruption to the 
completing the general plan of animal organisation. 1 n Ibis way XbefVmla appears but a prAcess spring. 
Ing^m the posterior part of the tibia, forming hut the rudlmetiti of tbe humar bone Of that ntilMk 
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In the ox it it wanting; in the dog and cat, as requiring numcrons morions In their limbs, it is, on the 
contrary, perfect; 

Tie tdrsuB, or hoch oftht, hone (10,10), is a striking instance of the perihet mechanism displayed 
in the bony structure of this admired animal. It is formed by an assemblage of six bones, and sometimes 
of seven; while in the ox, sheen, and deer, there are seldom more than dve. Between these bones there 
is little motion, yet there is sumcient to give a spring to die parts, and to preserve the Joints fl-om the 
edbets of shocks, &C. As the human anatomy is generally receivra as the standard of comparison, we 
must, in order to a proper consideration of the nock, consider it as the instep and heel; and ^1 the parts 
beyond it as the foot. The human t£rsus, i.nd that of some beasts, as the monkev and some varieties of 
the bear, makes a right angle with the tibia in standing or walking; but, in the horse, the hock makes 
an open angle with the tibia, and is far removed from the ground In him, and the (heater number of 
quadrupeds, all the bones, tVoni the hock downwards, are much elongated, and form a part of the upright 
pillar of the limb. In the horse, therefore, the point of the hock is tlio true point of the heel, and, as in 
the human figure, the great twisted tendons of the gastrocnbmii muscles arc inserted into it: but the 
appellation of tbndo Achilles would be too forced here A broad hock, as already observed In the exterior 
conformation, may bo now still more plainly seen to be very important to strength and sliced; Ibr the 
longer the caickneum or heel bone of tile hock, the longer must be tlic lever that the muscles of tiie thigh 
act by ; and a very slight increase or diimiiution in its Icngtii must make a very great difibrence in the 
power of the joint it is by this tendon acting on this mechanism, that, when the animal has inclined 
the angle between the cauoii and the tibia, or, in other words, when the extremities are bent under him 
in the gallop or trot, he is enabled to open it again. The bones of >.he hock, like those of the knee, are 
united together by strong ligamentous fibres; and it is to an inflgimnation of those uniting the calckneum 
and cuboid bones, that the disease called ciirh is to be attrihutedi and to a similar inflammatory afibction 
ot the ligaments in tlie fVont of the hocks, that spavm$ of the first stage arc ow>iig; in the latter stages 
the periosteum and bones themselves become afibctetl. The remainder of the bones below do not diilbr 
so essentially from the corresponding bones in tlic tore extremities as to need an individual description. 
It may, however, be remarked, that the hinder canon or shank bone is longer than the fore, and that the 
pastern is also the same, but is less oblique in its Mtiiation ; by winch wise provision the horse is enabled 
to elevate and sustain Ins body entirely on Ins hinder parts without danger j winch would not have b^n 
the case if tlie obliquity of tliosc parts had been considerable. 

Subsect. 4. General Functions of the Tiony Skeleton. 

(1329. 77/c skeleton of the horse must be considered as a mechanism of admirable wisdom and contrivance, 
which having considered in detail, we ofibr the following summary of its functions generally as a whole, 
it will be found 4o present nearly a quadrilateral figure, h.aving an iiirlined cylinder resting on four sup- 
poiting pillars. The s])inal column, as the inclined cyiimlcr, serves as a base for the soft parts, and is 
found not truly horizontal, but dqiping downwards over tlic fore legs ; by which the propelling force of 
the hinder extremities is relieved by the maximum of strength tliiis translerred. The increased weight 
of the hinder p.irt of the cylinder is admiralily counterpoised by tlie head and neck, which are projected 
forwards; by these means leaving the line ot direction near the centre of the wiiole. The length of a 
cjlinder may be such as not to sujiport its own weight; N.iture, therefore, has limited the length of the 
spines of animals : hence, nimbus parihus, a loiig-baeked liorse must he weaker Ilian a short one; and 
thus, likewise, small horses can carry proport lonably more than larger ones. The four pillars which 
support this cylinder .are not pen’endieuiar partially; but fhey arc so totally : for a perjiendieular drawn 
Irom their common centre of gravity will be found to fall nearly in their common base, by which means 
they are supported as firmly as though their individual axes had been in a line perj^ndicular to the 
horizon. Had they been jHTpendieularly opposed to e.ieh other, there could liave been but little elas¬ 
ticity, and consequent ease in motion; every exertion would have proved a jar, and every increased effort 
would h.ive produced luxation or tVacture. To increase our ailmiration of this meehanism, we need only 
tiiin our attention to the contra-disposilion of these angles in the fore and hinder supporting pillars. 
Ilad these angles presented tliemscives in tlie same direction, the body must have been precipitated for¬ 
ward or backward; but each oftbring a counlerartion to the other, the body is hrmly sustained within them. 

ftilO. The bony masses aie operated on by musdes, lor this deviation from a perpendicular direction in 
the various Jioiiy portions of the limbs must necessarily have powers to coricct it, which is efl'beted by the 
miKscIcs; and wherever the angles are found most extensive, the muscles will lie found proixirtionally 
strong and large. I'liis muscular exertion, to enunterbalance the angular indinalion, occasions fatigue; 
as tile set of muscles immediately employ eil becuinnig weary, the animal is obliged tocail another set into 
action, which rhaugc is iiece<i.sarily more or less fieqneiit as the animal is weaker or stronger. 

tij31. The extent qf the action oj th" bony portions oj the eutreniities is the produce ot the length and 
directum of tlic various parts entering tlicir composition, and of the diflhrent angles they are capable of 
forming: as progression itself is elf'ceted by these angles closing, and suddenly exteiKling themselves 
again. The force of the aetiuii arises from the direction of the eomponent jiarts of the ankles, in combin¬ 
ation with the agency of the muscles. The repetition of the action is dependent on the muscles alone; 
but as rile original action arose out of tho Icngtii and direction of the parts, so it will be evident that in 
every subsequent repetition, it will be more or less extensive, as these are more or loss perfect in their 
tormation, even thougli the muscular exertions should be tlic same; tlius, some strong animals cannot 
move so last as othrrs with less strength, as the cart-horse and racer, or greyhound and mastiff 
6J.32. The bony mechanism (if the fore and hinder ettremities presents some differences. That of the fore 
limb maybe said to exhibit altogether a different character. The foie-Icg bones are much less angular, 
and appear framed purposely to rereive tlic weight imposed on them by the im]iii1sc of the hinder limbk 
This weight they arc destined to sustain, until tlic elevation is forced on them by the tendency the general 
inclined muss has to meet the ground, or to find its rommon renire In the cattn. 'I'he fore extremities, 
under this view of the matter, could not have been ; ..leeil witli equal wisdom in any other situation, nor 
have taken any other form. The hinder extremities having less weight on them, and at no time healing an 
increase of pressure, as the fore do by the impetus eommuine.itcd from behind, are inueh more imgiUar; 
andivheir angles, by being thrown into a backward direction, afford the necessary impetus for the projectioii 
of tii« body forward. This important operation of impelling the mass being almost wholly deiieiidcnt on 
the hind extremities, as timt of sustaining it is princliKiliy eontiiicil to the fore extremities; so the former 
are also much stron^iur in point o( miiseiilar apparatus j by which their angles can be advantageously 
opened and clascJ with superior efibet in progression. 

Sect. Iv. Anatomy and Physiology of the soft Parts. 

6333. ^ We shall include under appendages to bone, the muscles and tendons, blood¬ 

vessels, absorbents, nerves and glands, integuments, head, ear, eye, nose, mouth, lieck, 
chest, abdomen, organs of generation, and the foot. « 

SuESECT. 1. '•Appendages to Bone, the Muscles, and Tendons. 

6334, The appendages to bane arc cartilages or gTistlej periosteum, medulla or marrow, ligamentt, and 
synovia or Joint oil 
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6335. Cartihga ate of ((tree kiMHarticu/ar (18874> which caver the cads of the bones by a thin laver, 
enabllna them to slide raslljr on one anoUiet; non-art/eular, or Mich as are placed between twnes im- 
moveabiy toined; unattached, as those of the cars and larynx: and temporary, as the ends of bones In very 
young animals belbre their earthy deposit is completed. The general nature of cartilage is smooth, 
white, solid, dastic, and hard. 

6336. The peri6»teum Is a genetal uniting njpmbrane to bones and their appendages (1683.); on the skull 
it IS colled^fcrilnfuin; when it coven ligaments, nerWtmiums and perkMndrium, when it Invests 
cartilage. Its uses appear to be to fbtnisb vessels to the bones. It is little sensible, except under inflam' 
motion, when it becomes highly so. 

6337. Medina, or marrow, is a soft fatty substance depesiteO in the cavities of bonex 

BS38. Ligaments (1891.) are close, comiiact, fibrous substances, of Immense strength in the horse, neces. 
sary to bones as a connecting medium; ligament is also a common incmlirane in every part of the body. 
I'igament is considered inelastic; there are, however, many exceptions, of which the cervical and meta. 
carpal and metatarsal are instances. In some cases they are semicartilaginoua The suspenswy ligaments 
attach and suspend parts, as that of the thigh b"nc tosits socket, &c. Capsular Hgaments surround the 
two opposed ends ofjointed bones, and form a complete cavity. 

6339. The aynhvia or Joint oil, licing secreted from tlie inner surface of the erpsuiar ligaments, fills up 
this cavity, and aflbrds a slippery medium, which enables the bones to glide readily over each other. 

6310. Muscle is that part of the body of the horse which wc term flesh, to distinguish it from skin, gristle, 
bone, ligament, &c. Muscles appear composed of bundles of reddish flbres, tlic ultimate division ol which 
it Is impossible to trace; and as the motions of an animal are very various, and as almost all motion is 
operated through the agency of the muscles; so the peculiar shape they take on is lery varied ‘i'o the 
generality of muscles, particularly to thuac euding inboncs, is added a portion of a very iliftCreiit ns cure, 
called tendon. 

6341. Tendons are insensible, iQelaatic, tough, Abrous substances, of a whitish colour: expanded into 
thin layers, they are called aponeuroses. The tendons are eminently useful to mtisctcs, diiniiiiiihiQg their 
size without decreasing their strength. What wouM have become of the light elegant bmb, had the large 
muscular masses been continued to their terminations below in equal dimensions f Muscles are highly 
vascular, as their colour testifies ; but the teiidoiis are very little so, hence llieir iiowers of lifu arc very 
difterent; one can regenerate itself with ease, the other with extreme diiiiculty. The muscles also possess 
a large share of nerves, and consequently of sensibility and irritability, to which properties the surprising 
phenomena they exhibit must be attributed; while tlieir extreme vabcul.irity lurnibhes them with powers 
to keep the energies requisite for these agencies. They contract and sliurten at pleasure, acquire a power 
of acting dependent on their situation, and can change the fixed for the movable point, and vice versa. 

6.343. Mmcles are voluntary and invulunta) u. The former are immediately under the influence of the 
will, as those of the legs, eyes, mouth, gic. Involuntary muscles are such as arc not under the guidance 
ol the will, and whose functions go on without control, as the heart, the respiratory ai)d digestive mus¬ 
cular organs. Muscles are many of them covereil liy a cellular nr membranous covering, called ./dsesa, 
and their tendons by anotlic>r, but stronger investure, called thtca or sheath. At the tendinous extremity 
there is usually a capsule containing a quantity of lubricating mucus, the diseased increase of which forms 
what IS termed wnldgalL 


StinsEtT, 2. Blood-vessels of the J/orse- 

6313. ne arteries are long membranous canals, composctl of three strata, which are called thnirat or 
coats, as, an external elastic, u middle muscular, and an internal cuticiilar. Kach of these coats is the 
rjuse of some important phenomena, as well in disease as in lie.allli. The elastic power enables them to 
admit a larger quantity of blood at one time than another, and tlius they arc turgid under inflammation : 
by this also tliey can adapt themselves to a smaller quantity than usual; otherwise a small lisraorrhaffC 
would prove fatal. The muscular tunic appeals to exist in much greater proportion m the horse than in 
man, and this accounts for ins gre.itcr tendency to inflammation, and also why inflammatory afiections run 
to tlicir tenninations so much sooner in the horse tli.iii in man. The arteries graiiually decrease in their 
diameter as they proceed from the lieart Our knowledge of the terminations of these vessels is very 
Confined; we know they terminate by .'inastomosis, or by one branch uniting with another. They ter. 
miiiatc III veins, and they terminate on secreting surfaces, in which case their cuiitenfs become changed, 
and the secretion appears iiiidor a totally diflc-renl lorm. Anotlier common termination of tlic aitcries is 
by exhalant openings, by which sweat is produced The use ot the arteries is evidently to «onvcy blood 
from the heart to ditterent parts of the body, and according to the part the artery proceeds from, or pro. 
coeds to, so does it receive an appropriate name 

6M4. The a6i la is the princiiidt member of tins system. Originalinjr from tlio left ventricle of the heart 
it soon divides into two branches, one of which, the onto tor, or aorta ascindens {Jig. Ji3.3. p)^ proceeds 
forward to be divided into two principal divisions: the cat olids (q', liy winch the head is furnished, and 
the asillancs, by which the fore limbs rcccis e tlicir blooil, under the names of liumeral, radial, and mi‘t.i- 
carpal arteries; and the/iosfci'ioi-, or a</>la dcsccndcns (u), which is distributed to tlic trunk and hinder 
extremities. 

63*5. The pulmonary artery is a trunk of five or six inches in length; arising out of the anterior ven¬ 
tricle of the ncart, and continued by the side of the aSrta. it soon divides and enters the lungs, through 
winch it ramifies, 

6346. The veins are also membranous canals which begin wbcrc the arteries end, and return that blood 
whirh has been distributed by their means. They have less solidity, and jiosbcss two tunics or coats only. 
Tliey usually accompany the arteries in their course, but aie more numerous, being wisely divided into a 
superficial and a deep-seated set, to avoid the dangerous cttects of interruption. To prevent the return of 
the blood they arc furnished »ith valves also. 

6347. The original venal tiuvhs qf the horse are ten in number; the anterior civa, the posterior cikva, 
tind eight pulmonary, to winch may be added the vfena pdrtm. 

6348. The vena cava passes out of the heart by two trunks from separate parts of the right auricle. 

The anterior, or ciiva ascindens (Jig. 833. n), opposite to the first rib, divides into four principal trunks; 
two axilUrics, and two Jugulars, (Jig. 833. r). The axillarics furnish the fore limbs under the names^ the 
humeral, the.ulnar, and the mctacarpals. The Jugulars (r) run up one on each side of the tracmato 
return the blood of the head. The posterior, or cava descinilens (o), returns the blood from the body and 
hinder extremities. , , 

6349. The Vena pirtia Is formed Tsom the veins returning the blood from the viscera, which, uniting to 
enter a sac of that viscus, are ramified through all parts of the liver, whore the biood having undergone 
some remarkable alterations is returned by the vtna hepitica, and enters t))p heart by the posterior chva. 

6.330. The blood is a homogeneous fluid, contained in the heart, arteries, and veins, and constantly 
circulating through the whole body. It apiiears formed with the hotly; is red in the arteries, and purple 
in the veins. The component parts of the blood are the criior or coAgulum; the coagulable lymph, 
fibrin, or gluten; and the sirum. The couguium is composed of red globules, whose intensity of colour 
it less in the horse than in man. A red colour is not necessary to the essential properties of bloom sw¬ 
ing the blood of some animals is white ;*anil even some parts of the horse’s botiy aro ftimishcd with 
coIourleBS blood, as the transparent part of the eye, &c., Ihe coagulable lymph or fibrin (1941.) appears 
the most essential part of the blood, and tliat from whicii all tlie part^^are formed. The s^rum seems to 
dilute the whole. The quantity contained In the body is uncertain : young animals possess mure than 
older, and hence bear bodily iiquries better. It is less in quantity in <kt than m lean animals: and in 
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domeitieatcd than in thosa whioh ran wUd An animal will lote me fifteenth hefere he die*. A horw 
lost forty-four {Munds without apparent Injury. Probably the quantity contained in the body may very 
according to circumttancea: b^ween one eighth and one tenth of the whole mass is a teir medium. 

C35I. The /mite. From the contraction of the heartand consequent dilatation of the arteries to tecetVe 
the bloodi and pats it onward to all parts of the body, which is called the dkuMe f ton dilatation of the 
heart and contraction of the aiterio* necessarily occurs, whir-h is called the spito/e ; and these two caUteS 
operating alternately produce the phenomena of circulation. The momentary increase in capacity In the 
diainctcr of the artery is called the pulse. As there is seldom disease present, withmit some alteration iij 
the circulation also, to the pulse is attended to as an indication of health or disease. The circulation being' 
carried on over the whole body, the pulse may be felt universally; but some situations are more favourable 
than others; as the heart itself, the pasterns, at the root of the ear, ftr.: but the most convenient of all 
is at the branch of the posterior Jaw, where the maxillary artery may be readily detected (da. 83S. t). 
The natural pulse in the horse is about 45 beats in a minute; in the ox the same; in man 70 : in the 
dog 90. When the pulse is much accelerated, the ;i-irruiation is accelerated also. If, with its qiil 
fulness of vessels and hardness are aptxirent, the circulation is morhiity hurried, and inflammation 
or partial is present 


ckness, 

general 


SunsECT. 3. Ahsorhents of the Horse. 

6352: The absorbent system is a very extraordinary and a very important one; for if the blood builds up 
and repairs parts, the absorbents pull down, remove, and take them away again. They are eomposed of 
the lymphatics and larteals. Both kinds, although thin and traiispa. i nt, are strong, and appear to have a 
contractile power; where very minute they arc called camllarics. The lacteal absorbents are situated in 
the mesentery and intestines, whence they draw the chyle, or nutritious fluid by which the blood is 
nourished and augmented. The chyle is carried forward frmn the mesentery into a I die calleil the thoracic 
duct, which, passing up by the side of the adrta, pours its contents into tho heart through the medium of 
the jugular vein. The lymphatic absorbents dillbr from the latter only in being sitiiatra over the whole 
body, and being the recipients of the various matters of the body; whereas the lacteals appear to absorb 
the chyle only. From numerous facts, we know that the various organs are continually sulTering a 
destruction and a removal of (arts, and that what the absorbents take away, the arteries renew; and to 
this constant change, most of the alterations of the body are to be attributed with regard to the structure 
of parts. W’e use our power over these vessels in the hoi sc medicinally. We stimulate the absorbents to 
take up diseased solutions of fluids from v.arious paits ol the boily, as in watery swellings in the legs by 
mercury and by friction, or by pressure in the way of bandage. When dcjiosits are made of hard matter, 
or ligament or bone, we stimulate them by blistering or by firing It is by stimulating the absorbents 
that splints and spavins are removed. Kxercise ik a very powerful stimulus to absorbents; thus it is that 
swcUra legs are semoved by half an hour's exercise. In the horse, tlie lympliatics are more liable to 
disease than the Ucteals, but in man the reverse. Farcy diseases the lymphatics irreparably. 


Subsect. 4. Heroes and Glands of the Horse. 

6353. The nervous system of the horse is composed of wh ite medullary cords, springing ftom the brain and 
spinal marrow, whence they arc generally distinguished into the cerebral and spinal nerves; the internal 
structure of these bodies is fibrous, and their ramifications extend to every part of the body; it is sup- 
posed that the brain is tlic seat of sensation and volition, amt that the nerves arc only the messengers of 
it The sensiliility of a part is usually proportioned to the number and size of its nerves; nervous 
influence occasions motion. From some cause, unknown to us, some motions are voluntary, and some 
involuntary; but both arc brought about by nervous .igeiicy. As the nerves are the tncHlia of sensation; 
BO a division of their cords has lately been attempted, with success, to relieve certain painful afi'ectinns; 
the most prominent instance is, in the division of the pastern nerves for the relief of the painfbl affbction 
of founder. Tetanus, or locked jaw, which seems a morbid irritation on the nerves, has been recom¬ 
mended to be treated in the same way. 

6154. The cerebral nerves, arising in pairs immediately from the brain, are the olfactory, optic, motiVea 
dcuii, iiatlif'tici, trigemini, abducents, auditory, lingual, iiar vaguni, and the pair called the intercostal or 
great sympathetic, from its extensive connection. 

6355. The spmal nerves are those wliich arise immediately ftom the spinal marrow, as the ccrvicals, hu. 
mcrals, ulnaif,' metacarpal, and pastern nerves; the dorsal, the lumbar, crural, sciatic, popliteal, sacral, 
and the nerves to the jiosteriur extremities, which correspond with those of the anterior. 

6)56. The glands are numerous, and placed in every part of the body; they may be characterised as se¬ 
cretory bodies, composed of all tiic diffbreiit vessels enclosed in a membrane; their oflicc appears to lie to 
secrete or form some fluid, as the liver secretes bile, and the kidney urine. They arc classed into follicu- 
lose, globato, gluincratc, and conglomerate; they also receive specific names according to their situations, 
or according to the fluid they secrete, as lachrymal, salivary, &c. 

Subsect. 5. Tntegunients of the Horse's Body. 

6357. The common integtements may lie considered as the hair, tho cuticle, the epidermis, or insensible 
or outer skin, the rite raucusum, which is immediately under this, the ctitis, sensible or true skin, the 
cellular membranes, which contain fat and other fluids, and the iiannfculu* carnhsus or fleshy panniclc; 
to those mav be added, the (inguis, nails or hoofs, which we shall describe separately. 

6358. Hair is the clothing of brutes, and hence is very important to them, and a* it enters largely into 
the arts, it is also important to us. (1851.) It appears to be a production of the true shin, arising from a 
bulbous end, which penetrates the rete and cuticle in the form of an elongated cone. In some parts hairs 
appear singly, as about the muzzle t in others in masses, as on the mane, tail, and over the body generally, 
as an inebnra congregated mass; hair varies in colour, and therefore appears by natiue intended both for 
ornament and use. 

6359. The cuticle is situated immediately under the hair ^1845.), and appears a hard insensible covering, 
purposely placed to guard or defend the sensible skin underneath. The cuticle lines many of the large 
openMtgs of the body, as the mouth, whence it is continued into the stomach, lining one half of it It is 
perforated by innumerable small vessels that give out and take in various matters ; through these blisters 
art on the true skin, inflame it, and force it to secrete a quantity of fluid, which thus pushes the cuticle 
from tfie cutis. U exist* before birth, and is speedily renewed aftcribirtn, when aceidentally destroyed, 
and, like the trae bkin, thickens by pressure; it is constantly undergoing changes; it exfoliates in the 
form Of powder, or little srale|, over every part of the body, and is that substance called dandiUf, which 
groom* are-SO careftil to remove with the currycomb. 

6360. The rile muebsum is a mucilaginous substance placed like a net between layer* of cuticle and 
cutis; and although very universal in animated nature, its use is unknown. 

63A1. The ebtis, ebrium, or true skin. (1847.) This very general Investuro of the body is situated jm- 
mediately under the two former; it is verv vascular, and is furnished with innumerable small villous 
proqoiM of exquisite sensibility, and which, without doubt, Were intended to coiistltute it as the real. 
organ of touch. It is much thickened by pressure: asses, flrom the beatings they are subjected to, have 
it of Immense thickness on the'ramp. It naturally also exists in various degrees of density according 
to the wants of the animaL Like the cuticle it is perflirated by numerous opening* which correspond 
with those of Uie latter membrane. Its composition appears principally gelatine, and hence It U em* 
ployed III the manufacture of glue; its gelatine unltlny with the matter called tannin, becoihet inschi^ 
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in water, and then fbatu leatlMr; and the ralue of the hone^ hide in thit particular » lUffieienUr 
known. ' 

6362, A^ipoie mmiratte mtd fat. These form ^ery eomideraUe parts of the body of most animala 
The adipose membrane ia not souniversai aa the skin; some parts are completely without it, as the eye. 
lids, ears, sheath, and somepottioile of the extremities It is eewular, but the cells fortunatdydo not com. 
municate or the fht trouM gravitate. The Jiit ie the unctuous Juice poured or rather accreted into these 
cells. It appears in greater quantities in some parts than in others, and In diObrent degrees of consist, 
ence; in the belly of some it u lard, and suet in others; within the bcnes it is oleaginous in all Dlfihrent 
quadrupeds have their fat of didbrent degrees of consistence, fKtui the firm suet of the ox, a^ the tallow 
of tho sheep, to the soft lard of the hog, and the intermediate state of the horse; It guards the parts, it 
preserves warmth; but above all, it is a depot against occasional want: thus a fat animal can sostiun itself 
without food much longer than a lean one; The torpid bear comes from his hibernation emaciaM, be¬ 
cause his constitution has been subsisting on bis fat 

6363. Cellular membrane. (184!1) This complete investure of the body enters every part, and is formed 
of communicating cells; as we see by the practice of \>utcbers who blow up tlieir meat; and also by the 
emphysematous efibets of a iVactured nb, and tbe gaseous distention in some putrid diseases. It exists in 
dinbrent quantities, and under various modifiratiuns of density tiiroughout tho body, and is a very uni¬ 
versal medium of connection in the form of ligament. 

63h4. Panalailus cambsus. (1848.) Tlie fleshy pannicle was kindly given to quadrupeds in lieu of hands, 
to enable them to corrugate or pucker the skin, and thus to shake off dust and insects. It is a thin mus. 
cuiar expansion peculiar to brutes, but not to ail, the swine family being denied it. By its attachments 
it can operate variously, as we see by the uses the horse makes of it. It is very vascular and sensible, aiao, 
from the numerous nerves which enter it 


Subsect. 6. The Head generally. 

6365. Tbe parte qf Ihe bead are external and internal; some of these have been touched on, aa the in. 
teguments, &c.: such as have not will follow in the order of tlieir magnitude or situation. 
bJflG. Tbe brain of the hotte {Jig. &il. a, b, c), contained within the hollow of the skull, is so similar ts 



that of man, that to describe the one is to portray the other. Like the human, It ** 
brum (a\ cewbfcllum (6), and me^Ila oblonghte (c). The mcdfilla spinhiis " “ 
of the brain in the form of a medullary cord, called the pith or spinal marrow (*), which pawes out m 
the skuU thrt^ the occipital fortimen. The brain appears to be the of iSf 

nerves which wae out of toe medullary cord are the messengers by which sensation and volition arc dla- 
trtbuted to tbe various parts of the body. 


Sdbskct. 7. The Ear. 

6367. The eare afikt horse arc compose^ of Inner and outer 
from those of the Mman, but the outer ate adapted to his situation md h^its. ^hcM exterior p 
c^poS^of theakinTft^ hair, the cartilages, and the muscles by which they “’2 

within the eare is fUrnlsh«i with sebaceous glaims, which secrete a bittowmattcr, noxious f 

fUrSer to gwird imlSstthese, it is filled wlfii hai;; which the false taste of grooms Uiduces them to re 
aiul wUs to expose the aminftl to du&t, heilj snd Insecti. 
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<>368. Thfform the ear Ut dependent on the eoneha cartilage, which Is found pointed and small In the 

ralatnn l«ttf Iuvaa mettfl Iwk Kn«.T«r <U*>AA.Ia 'CKa Mtaufiv wlttilM thA A«%nnK.« !• fhrriwM tnfA 


tne mterruu* by conneoung citittlaginoiu portions and approprttfic ngamenn. parts oi tne internal 
ear aro, the mehtua audithrlus inUmus, cet ]>«sugc; theNnanlp-ftna l^pani, vt separaUng membrane 
between the external and internal parts; the tj^inpanuin. of barrel of the ear; and the labyriiitb. 
The Eustachian tube is an opening at Ute upper ami anterior eilge or the Hollow of the tympanum, form- 
iug a duct whieta is in part bony, and in part eartil:tginous; extending from the tympanum to a large and 
pMuUar cavity at the posterior ^rt of the Qssal fossa. 

6968. Tie tense qf hearing is funned through the medium of the expansion of the soft portion of the 
auditory nwvc over the internal ear; sounds, therefore, entering the cavity of the concha, arc reflected 
alternately flrom Its sides into the tJimiMiuuni, whose oscillations arc iinparted to the brain. 

Subsect. 8. The Eye and Us Appendages, 


animal to enbrace a la.ger neld of view, rhe eyelids arc an upper and under, ot wbirh the upper is the 
most coiisiderablc, and enjoys the greatest motion. United, they form au admirable curtain to defend the 
eye foom dust, insects, and the light during sleep; and are moved by two apjiropriate muscles. Attached 
to the edge of each is a cartilaginous rim, rolled the tarsus. The cilia, or eyelashes, arc not, as in man, 
above and below; the ^per Ha only is furnished with hairs, and tlicse are not placed in one row, but in 
several smaller rows. The horse has no supercilia or •eyebrows, unless we reckon as siieh the tew long 
hairs over the orbits The lachrymal gland is a l>ixly lodged within the up|>er ’girt of the orbit; it is fur. 
nUhed with five or six excretory ducts, which secrete the hichrymse or tears tu iobneate the surface of 
the globe. The superfluous tears are carried oft' by two openings at the inner angio^ called pHiicla la- 
chrymUia, by which means the tears are at once c.arried into the nose, and not as in man flrst into a 
lachrymal sae. The cariincula lachryma/,s is a small biauk sul>»t.inee iii view at the inner canthus, whose 
ottice'apiioars to bo to direct the tears aright in this course The haw, or nictating membrane, is an im¬ 
portant fvirt, seen when the eye is drawn inwards, hut whieh is at all other times hidden within the fatty 
mattor surrounding the globe of the eye 'I'hoiigli called a membrane it is cartihaginous, and when the 
eye is forcibly withdrawn into the sorket, it is pressed out from the inner angle, and passes completely 
over the surface of the glolic, to whieli its shape is adapted A moilerate pressure only shows about half 
of It ; and it is thus seen in tetanus or stig-evil, by the netiuii of the retractor muscle, and under iiiflam. 
matioii of the eye it also becomes visible, winch has led ignorant farriers to cut it off, iiuder a suspicion 
that it funned one cause of the disease. 'I'lie use ol this nictitating membrane r.'iiinot be fur a moment 
diitiious. It is denied to man and to monkeys, because they, having hands, can with their fingers remove 
dust and dirt Iroin the eyes; but to the liofsc aud must other ijimdruiieds it is essentially necessary fur 
these purposus. 

332 dVil. A diagiam of the cyeifig ^TZ.) Aia- 


332 fiSli. A tiiagi am of the eye {pg Aia- 

plays the tiaiisparent cornea in IroMt of 
gluho (rt), the erystalhiie lens (A), its 
/ J;f A posterior convexity (e), its anterior eon. 

/ '’// / \ h ...-H vcxity (rf), the ins, or curtain (<•,/), the 

_ / - „ ^ \ aiiteiior chamber occupied by the aqueous 

‘ ~_, ■]1 hiiiiioiir of the i>upil (g), the posterior 

a ' r.-c chamber fillisl with the vitreous humour 

I ^ I ihb), the retina (/I, the choroid coat (/i, 

-iT\ / h ,Ir - I the selei otic coat (/), and optic nerve (ot), 

tt • \ / \ / Im '* rajs of liglit showing the dilferent degrees 

ft..''"' 'vT/'I \/ • of re/ractinii they sufier in piissing through 

. -fn the liiitnouis of the eye (wn). 

657:^. '/Vie g/oic qf C.//C is composed of 
coats, thamhers, and liiiinours, and is ope. 
rated on in its movements by muscles. It may be considered as forming a large eiip posteriorly, with a 
smaller cup applied to its margin anteriorly , or as though the segment of a large sphere were adapted to 
that of a smaller one. The siibstaiiec which gives hgurc and consistence to the larger segment is the self, 
rotic coat (/), which is very linn and fibrous. 'J'he anterior eiip or segment is supplied by the cornea, 
which IS transparent, and luriiied of thin eoncontrie plates of very diS'ereiit degrees of eonroxity 
111 diil'crent animals, and often in similar animals; to a defect in wliien is ascribed the tiidistiiirt vision 
or starting of some horses. The cornea (<i) is vascular ami sensible, amt in an inflamed state it admits 
the red blood, as we see by the universal redness over the wliole; at other times it admits only tho 
colourless parts of that fluid Immediately within the selorutic co.it is a thm vascular membrane, called 
the ehordiaes (.k), whieli is spread over it nearly as far as the cornea, where it turns in and e\|>aiidB into 
the ciliary processes. It also by a peculiar fold forms a ligament, after which it produces another projec. 
tioii into the cavity of the eye, termed the iivea. It is here continuous, and presents a veil pcrtorateil in 
the centre. 


Al/d. The pupil of the eye (g) is the perforation which is seen annular in the human, oblimg in the 
horse, ox, and sheen, and [lerpcndicular in the eat. 'The anlerinr surface of the hvea is covered with a 
membrane, termed iris, on which the colour of the eye depends: in man it is grey, brown, black, or 
blue; in the horse it is usually brown, but now and then white, when the animal is said to be wall¬ 
eyed. At the ccnlral margin of the ins .arc seen, in a strong light, some little globular bodies or bags, 
covered with a black pigment. T'hcy are usually attached to the upper margin only, but when any exist 
on the lower they are small; they nave been mistaken for disease. 'The let's (e,/) is capable of aceom. 
modating Itself to circumstances; that is, it can en.arge the diameter of the central aperture or pupil (gl, 
80 as to ^mit or shut out the rays of light Over the central surface of the choroid expansion is spread a 
dark mucous substance, called nigrum pigmi’ntiim. In animals, whose vision is distinct at night, this 
pigUnent la found of a lighter colour : in man it rs very dark, and his crepuscular vision is, therefore, In. 
distinct. In the graring tribes it is of a greenish east, Inst in azure blue; in the predaceous tribes it is still 
lighter. Under this pigment is the mucous ex]>ansioii, |ieculiar to quadrupeds, called tapftum. The optic 
nerve (ot) penetrates the sclerotic coat, anil bccumes cx|>aniled on iu bincr surface, in a membranous lamen 
of exquisite fineness, ealled rilina. On this, it Is supposed, objects arc painted, and thus taken cognizance 
of by the brain. 

6374. The humours qf the rye are the vitreous, the crystalline, and the aqueoua The vitreous humour 
(A A) i> nf iMClIy.like consistence, and occupies all the globe, except those parts taken up by the other 
humours. lae cryitalline humour forms a lenticular body of moderate consistence, and is, therefore, more 
nrtqiBfly called a/«M (A). It is doubly convex (c, rf), its posterior side resting in a concavity of the vitreous 
humoiir. It is not of equal consistence throughout, being much firmer in the middle. Diffbrent animals 
nave Ine lens of diffbrent figures, to suit the purposes of tba{r existenre: In fishes it is nearly spherical, 
but la qtradtupeds, lenticular. It is a diseased ojiacity of this body that forms cataract The aqueous 
hutiow U a limpid fluid which fills up the spaVes nut occupied by those already described. 

fi375. The muscles qf the eye. 'The motions of the eyeball are operated by seven muscles; four recti mr 
straight, which elevate, depress, and draw to and from j two oblique, which rotate Ute eye; and a retractor 
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or cbosnoid, peculiar tp quadrupeds, to draw the eye within the iocket and thu* preserve it fWw* danger, 
which draws the globe inwards. , 

637G. "i%e phenomentK^ edtiton.. Ifthg diagram oe examined, it will be evident that the eye uf the 
horse presents an opUcal instrutnltpt of exq'iiisue workmanship and mechanism, admirably fitted to edlrvt 
the luminous rays nmn the, various otyeots arouhd. and to transmit them with truth to the brain. If ^ 
luminous rays reflected fVom oUectq passed through the eye in a rectilinear course, as they do throuiA the 
atmosphere, no cognisance at all usefiil to the animal could be taken of them tw the eye; all would be 

S larc and indistinctness: but being refracted or bent by the media through wnich they pass, the rays 
naliymeetata point called their focus or focal point. Neither would one simple line of redaction 
have been suffleient to answer all the purposes of perfect vision, under its various inodificatioiia It la 
nccessaiy that the rciVaction should be increased in its passage by increased degrees of density In the 
media of its transit (n n). Ip the passage of the rays through the cornea and aqueous humour, they must 
encounter their flrst reflraetion; and it is evident, that the more convex the anterior portion of the eye 
may be, the more will this retraction be increasi'd. Wp need not, therefore, be surprised that a goggler, 
or horse with this form of eye, should start The next and largest degree of bending which the rays receive 
occurs in their passage through the crystalline lens, which fToni its lenticular form must necessarily be 
considerable; in theirprogress through the vitreous humour a forther refraction is eifccted, till mo^tigln 
a point on the r£tina, a perfect representation of the object or objects viewed is obtained; the rays forming 
in their passage numerous cones, the bases of which will be the object viewed, and the apex of each a 
radiant point Amidst the number of objects around, it appears that the eye has a cap^ility of collecting 
rays from such only as are immediately necessary for the purposes of the animal it belongs to; hence, 
although the general fleld of view may fall under an angle of vision, yet such rays oiuy as ere im> 
mediatciv capable of this convergency produce elTcct, all others are lost m the black pigment of the eye, 
apparently placed there purposely to absorb tlie superfluous rajs. As the eye must necessarily have a 
vast variety of obji-cts jiaiiited on it whose distanecs are widely diffbreiit, there must be some opticql 
adjustment of the powers of the part to enolde it to eflfbct a distinct vision of all objects near or remote i 
but whether this takes place by means of (he angle formed on the two opposite axes, or as has been more 
lately tauglit, by a muscular jxiwcr in the lens itself, is not yet satisfactorily ascertained: certain it is that 
after the loss of one eye, time is required both in the human and brute subject for the remaining eye to 
learn to adjust itself to judge of relative distances ; winch fact is certainly in favour of the opinion that 
an angle formed Ixdwecn the eyes regulates the judgment of distances. In this way wc can account for 
the well known faet, that hunters, which have before tlie loss of an eye licen excellent and sure ieapers, 
have afterwards lost the power of iiic.'isuriiig their leaps. Were it not for sonic adjustment of the optical 
organ itself, tlie rays reflected from objects very near tlie eye would fall bcliind it, and those ftom distant 
ones would, iVom being almost jiarallel, meet together before the nHina. The nieehanieal adjustment of 
the focus IS also assisteil in some measure by the Iris, winch contracts almost to a point when we look at a 
very minute object; and by lliis means only perimts such r.iys to pass through .is iienetrate the centre of 
tlie lens, by winch such rays will be very much refracted; but when the eye regards distant objects, tlic 
Iris becomes dilated, and the rays are tlicn viewed lliroiigli tlie edges of the lens, and their inclination is 
thereby lessened. 

6rl77. The ci %lcria qf soundness in the ryes are gained by a careful examination of them; and which cx- 
pcriciiec has shown to be best made by placing the horse within ast-ilile, with his head nearly approaching 
tile stable door, which should be fully open. .Siiiall eyes are found more prune to infiammalion than large, 
and large goggling eyes are more liable to aeconipany a starling horse than lesser ones : and wlicn tlie 
convexity is extreme, not only is the starting iii )>ro)X)rlion, but siuli eyes are more liable than others to 
become afTected witli tlie disease iiujiularly railed gl.iss eyes, but niedir.illy gtitta sbrona It is not, however, 
to be uiidcistooil tliat all starters have defective eyes; many arc so Iroiii iialur.il timidity, and still more 
from harsh usage. Tlie eyes should be examined together, not only to observe whether each presents an 
equal degree of clearness in the transparent part and witliin tlie pupil, but also tliat an equal degree of 
contraction exists between each of the pu|>i1s. Th is is of miicli const'qitonee: if any inequality in size or 
form be observable between the pujiils, the least of them has been in some way aftboted, and will probably 
bei'ome so again. It is even more suspicious wlien a tiiibui inilkiiiess appears on any jiart of the transparent 
portion j and equally so, when the inferior part looks other timii clear; or, in a very strong light, with 
a lively bluish tinge When it is at aTl turbid, viewed under various aspects, regard it attentively^ and 
tliere may prubabV he found an inward siierk of perfect white; whicli is the nucleus or central point of 
xn incipient cataract. « 

f)J78. A glassy greenish east in the rye should orcasion suspicion, and the hand should be placed over 
such eye so as to exclude the light; remove the hand suddenly and watch tiie motions of the iris or cur. 
tain of the pupil. If it do nut contract, carry the examination still further, and it will probably be found 
such eyes arc totally blind. A blind liorsc usually carries his ears alxiut, as though in alarm, on his 
leaving the stable; he also lifts liis feet on sui li occasions, p.irlicularly in strange quarters, higher than a 
sound iiorse. 


SuuskcT. 9, The Nose and Sense of Smelling. 

' 63119. The organ of smell is, in most quadrupeds, the next in importance to that of vision, and in many 
points of view it is even ol more coii8ei|ueiire. With the herbivorous tribe, it forms their pi inri|>al means of 
judging between the noxious and the innoxious. It is not therefore to be wondered at, that it should in 
these tribes form so large a portion of the head; nor that it sliould be so exquisitely gifted with sensibility, 
or so admirably formar to answer its important ixirposes. The external pai ts of the nasal organ arc the 
two nostrils, and as much of their coiivoliilinns and linings as come info immediate view. Internally 
these two cavities .ire carried upwards into the pharynx, but completely dividetl by a cartilaginous scp. 
turn {fig. 831./). In this course tlicy eummunicafe with numerous openings and cavities, formed wlthm 
the bones of the skull (fiStXi.), the whole of which are lined by one continuous membrane of exquisite 
vascularity and sensibility; being largely fbrnishixl with blood-vessels, which gives them such a ready 
tendency to inflame and become red, as wc witness under only a slight degree of exertion, and as we see 
more evidently when violent colds or Inflammations on the chest are present. Its sensibility Is derived 
from the olfactory nerves, whicli are spread over ail its surface. It is this membrane which is the pecflliar 
seat of glanders, becoming first inflamed, and next ulcerated throughout its extent; and b» the membrane 
itself appears to be continued to the pharynx and larynx, so wc need not wonder why the glanden pro. 
needs to disease the lungs; nor whysa common cold, which is at flrst a simple Infl^imation of this mem. 
branc, so readily degenerates into iiiflammarion of the lungs. The common integuments or coverings of 
other parts are extended over the nose, but it is little furnished with fat > Oi nairs it has a fine thin 
covering to the edges of the nostrils, and a longer set, which are careftiliy removed in trimming. By a fold 
of the skin, within which is a cartilage, the false nostril, as it is termed. Is formed, whose use appears to 
be to keep open the canal for the transmission of air, and yet to offer an interruption to extraneous matter. 
When the nostrils area little se{>araled, a smaU canal may be seen, wlilch is the nasal duct tor the tfani- 
miislon of the superflyous moisture ftom riic eyes. ITic horse breathes or respires wholly through his 
nostrils in all ordinary cases. ...... . 

fli^. The sense smelling. The volatile particles fl:om«U odorous bodies are continually passing off 
from them, and consequently some must reach the olfactory organs, wlieve capability of taking cognizance 
of Uieirqualities appears derived as before minted out, by Uic expansion of nervous nbiillse from theolfac. 
tory nerves which transmit impressions to the brain. 
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Subsect. 10 . The Cavity of (he Mouths 

6381. The external parte of the mouth are the lips, cheeks, and beard. The lip» are made up of fleshy 
masses so dis|)Osed as to give them motion every way; they are covered over with a very fine expansion 
of skin almost devoid of tiair, their exquisite sensibility forms them into an organ of touch ; arid in this 
point of view they may be considered as supplying the part ot" the imiiits of the Angers in man. The cheeks 
arc equally muscular and moveable, but are more furnished with na'rj and the beard, iu addition to this 
thin hairy exiianslon, has a set of long hairs. 

A3SS. The internal parts qf the mouth aro. the teeth already described (6260), the gums, the alveolary 
edges, the palate, the tongue, and the parts of the great posterior cavity. The gums are a spongy sub. 
stance which embraces and holds fast trie teeth in their aheolarp sockets. The membrane which covers 
the gums at the lower part of the channel forms a kind of fold to connect and conflne the tongue on each 
side. These folds are called the barbs, and are apt to be mistaken and cut off as excrescences. The bars 
are the SP.SCCS In the jaw left between the grinders Ahd nipper teeth; and whieh man, ever ready to take 
ail vantage of for his own puriioses, has made use of to ensuTe* obedience by placing on its sensitive surface 
the pressure of the bridle-bit Tne palate forms a bony arch, covered by membranous folds, which arc 
apt, when the stomach is aflbctcd, to become swollen, m which case the norsBls said to have the lampas 
or lampers. (6146.) By means of these rugose folds, the food is retained within the mouth. The cutiatn 
of the palate or velum paliti, which Is situated at the extreme end of the palatine arch, is stretclicd 
directly across the hinder moutli, and is not intercepted as in man by the pendulous body termed hvula. 
This palate curtain is intendeil to shut out the commuiiieation bet . cell the mouth and the great eavity of 
the fauces, which it docs at all times, except when the horse is swallowing, at which jieriod the curtain 
is forced back and the food passes Krom tills cause likewise tlie horse is preventoil from breathing but 
by his nostrils; and when any air does {xiss by the mouth, as iii coughing, cih-biting, &c. it is only 
ctlbctcd by a forcible displacement of the curtain. 

6383. The tongue is a langficshy mass [Jig. 831 r), which adapts itself below to the form of the eliannel, 
and above to the arch of the palate: its external surface is rough by means of papillae, which are inclined 
backwards, and thus resist the loss of the food received within the mouth. In some animiils, .is tlic ox, 
bear, &c., they arc very large, and in the cat pointed. The tongue is a very (x-iiiciiial organ in mhstic.u 
tion, carrying, by its great mobility, the food into every direction until fully acted upon, and Anally 
passing it into the pharynx. 

6384. Sense <tf tasting. It is not observed that this sense is so divcrslAed in brutes as in man; but it 'is 
instinctively so correct, that it seldom errs in the herbivorous tribes; and when it docs, there is reason 
to suspect some present defect m the organ, arising from morbid sympathy, which (as in the instance of 
salt-water, of which at some times horses will drihk immoderately,) prompts them to take in matters they 
are accustomed to refuse. Taste was given to brutes to rcguKite their other senses, and thus there are 
few plants or substances whose application to the tongue, under ordinary circumstances, produces an 
agreeable eftbet but such ns are proper for food Nature, tliercforc, stiinulatcs her creatures to search for 
edibles by a double motive, the calls of hunger and the pleasures of ta.stc; and these are usually iti unison, 
for the nausea of rei>letion destroys the appetite of t.iste. 

6386. The phttryax. The cavities of tlie mouth and nose terminate in the great cavity of the f.iuccs 
called by this name, to wbicli aim is appended anotlier lesser opening calleil the larynx, immediately ap¬ 
propriate to the entrance of the tritchca or windi>i|)c Within tliis great cliambcr, at tlie afterpart o( tiic 
moutli, shut from it by a membrane only, is the Kust.ichiaii cavity, into whicli the Ku.stathinn tube opens, 
and which great membranous hollow is unknown in man and most quadrujicds [ Jig. 631. d.) Its use is not 
understood, but it is probably connected with the voice. 

0386. The larynx is situatcil at the ixistcrior part of tlie former cavity, and appears as a cartilaginous box 
between the os liydldcs, to which it is attached lor supi>urt This cartilaginous box, or entrance to tlie 
windpipe, is formed of several pieces, and is fiiiiiislied with a kind of movable door, which, in ordinary 
cases, exactly tills up the cavity left by the arch of the jialate curtain, thereby shutting tlie cavity of the 
mouth, and forcing the animal to breathe through Ins nasal opciiiugs. In extraordinary cases, as wlicn 
the animal swallows food, tins cartilage is forced down, and tlicn it becomes a door to the glottis or funnel 
part of tile tritchca, and thus prevents the entrance of extraneousjnatter into the lungs. All these parts 
are ofieratcd on by numerous muscles. 

6387. The voice. The larynx has also another important office in being the organ of the voice. The 
cartilages of7hc larynx are very movalilc on one another, and are furnished with muscular cords, which 
tighten or relax them ; besides which, they arc also furnished witii peculiar and appropriate sacs or cavi¬ 
ties, independentof tlie tracheal opening, and which are of diiroroiit magnitudes and directions in different 
animals. The cartilages of tlie larynx being acted on liy tlie curdm sochles, produce different degrees of 
density, and consequently diflbrent degrees of expansion in the laryngeal sacs; by which, either in expir. 
ation or inspiration, are produced ditlcrcnt degrees of vibration, and consequent intonation. Neighing 
^{wars produced wholly by expiration through tiie nose, as are most of the tones of the horse’s voice. 
This is proved by slitting the nasal cartilage, which wholly stops it Knuckering, as it is termed, is only a 
lesser neigh, with shorter, deeper, and less forcible tones. 'I'lic former sound is used as a call, the latter 
at either call or recognition, it is likewise, when used mildly, sigmlicant of joy and affbrtion, and is then 
beautitully sonorous. The horse has an acute sound proilureii by inspiration, usually desrnptii e of lust: 
in most other cases his intonations are accompanied by expirations; nor docs it appear that the tongue or 
teeth of the horse arc much concerned in the modulations of his voice. 

^88. Theparotsd glands, or, in the language of farriers, tlie vives, are two considerable bodies on each 
side of the head, extended Arom the base of the car around the angle of the jaw. Kach varotul is a con¬ 
glomerate gland, fum’shed with numerous little ducts, which unite into one, and enter tno mouth about 
^e second molar tooth. These glands furnish saliva for the use of tlie mouth, and it is an induration 
and gathering, either in them or the maxillary glands, which form the strangles of young horses. 
AMistadt to thcBO in the tbriushing of saliva are tl ; maxillary glands, situated within the branches of 
the lower jaw, and the mblingual also. 

*■ Subject. 11 . The Neck, 

6389. The external parts qf the neck are the common coverings which have been described; the cervical 
ligament, the muscles, and the jugular or neck veins, Ac. 'J he cepvical ligament [fig. 831. i), is a very 
strong substance, in tome parts seinimuscular, and in all extremely elastic, stretched from the occipital 
bone along the back of all thf cervical vArtebrs except the first Continued on the spinous processes of 
the dorsal v^rtebne, it fills up the dip or depression of the spinal column of the neck, so completely as to 
foam the neck either into a plane, or an elegantly convex line upwards. By its extreme tenacity, the 
pmideroits mast of the head is pteservod in its situation, without the necessity of an immense mass of 
muscle whieh wouM, without this contrivance, have liecu necessary. It is to an injury received at the 
upper And anterior part of this ligament, that the pole evil Is owing. The muscles of the neck are too 
ntimMitts to allow of particularisation: it is sufficient to say,ithcy most of them rtlti longitudinally. The 
)«%UlAr velm run one on each side of tfio neck^superflcially, on the side of the trhehea and windpipe, and 
foon tbewesacl nsiially bled ftomljtg. 833. r). A tew inches before they reach the angle of the jaw, each 
diwWto Aimish the head. 

gw The intemai parts of the neek are the vf^rtebra, within which posses the spinal marrow, Thq 
earetti arteries pass up under the jugular veins, near, the tekAphagus [jlg. 833. s). Inc trachea or wind. 
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pipe (fig SSiy). U a large canal ft* the transtnitaion of air, ftirmed by alternate rings of membrano and 
segmenu of cartilage, rendering It at once flractble and cylindrirally hollow. The cesipkagtu (J^s, 831. A 
& 833.») is the continuation of the ftinneUlike cavity of the pharynx. Jt is externally muscular, and in- 
tcrnally menunwous and cuticuUr, bjt which fonnation it is elastic, to allow of distention In the act of 
swallowing. The (esdpliagus penetrates the chest within the raediMtliiuin, and passing along the spine 
(Jig, through an opening In the diapbijpgm, terminatea in the stonoach. 

SxiBSEcx. 12. TAe Thorax or Chest. 

G391. The chest of the horse is bounded anteriorly by the matters filling up the space between the two 
first ribs, posteriorly by the diaphragm JatersUy by the ribs, alKive by the vertebric, and below by the 
sternum or breast bone. In dissecting toe horssi, after the interior membranes, muscles, &c. arc thrown 
hack {j!g. 831. A A 66), there appear the lobes of the lungs (cccc); the heart (d); mediastinum or menu 
branous division of tlic chest (sc): die stermun or breast-bone(/); the ensiform cartilage(g): and 
tendinous centre of the diaphragm (A, fi. ' 

(>.392. When the chest is opened a smooth thllsheil membrane is seen, which covers the surface, and (hen 
is reflccteil oyhr its contciM; this is called the pleAra; and by a junction of the two pleurie, a divisimr 
of the chest into two neraly c^ual portions is cfiei-ted, which membranous division is callra tho me¬ 
diastinum. By this division of the chest into two parts, very important benefits arise: as when one 
cavity is opened the lungs immediately collapse, but the respiration may be carried on by the other. In a 
similar manner ulceration may procera to destroy the lobes of one side of tlie chest, as in glanders, but 
may be checked by the mediastinum from proceeding to the other. The plcbra does not, as in man, ap. 
tiear to take on inflammation indciicndcntly of the substance of the lungs ; thus the boisc is not subject 
to pleurisy. The thymus gland, which is a considerable body III the colt, and which forms the sweetbread 
in calves, is hardly discernible in the old horse. It is situatMbetween the folds of the mediastinum, but 
its uses are unknown. 

(1393. The diaphragm ormfdtiff'ijie. 831 i, A) is a very important part of the body of the horse, dividing 
the chest from the belly by its disk, Cut which is far from elliptical, extending much Airther backward 
than forwards. Its fibres radiate ftom their origins to unite in one tendinous caitre (A). In a state of rest 
it is anteriorly convex, and posteriorly concave; hut at each inspiration these apjiearanccs are nearly re. 
versed (6398) It is iicrfuratcil for the passage of the vAna cAva, the a6rta, the vena Azygos, thoracic duct, 
and vesdphagus, all which pass through it by means of three openings. It has been found ruptured in some 
desperate cases o( broken wind. 

63(4. The heart (Jig. 831. d) is the great agent of circulation, and is made independent of the will: were 
It otherwise, man and other animals might cease to liip at their own discretion. The pericardium 
first seen surrounding the heart so completely, that it swims within it by means of a little fluid termed 
liquor pcrieArdii. The heart is a composition of membranous and muscular fibres, having four princiiial 
cavities, and several openings. It is situated within the mediastinum, so as to occupy a cavity of its 
own, distinct from either side of the chest Its base is in a line with tho dorsal vArtebrae, and its apex is 
directed to the left of the sternum, between the eighth and ninth ribs. Its two vciifriclcs are imme¬ 
diately within its body, and its two auricles arc ratlicr without, appended to it The left ventricle con¬ 
tains arterial blooi], and ftom it originates all the arlcrios except the pulmonary. The right ventricle is 
the reservoir of the venous blood, and it receives all the veins except the pulmonary. Within the ventri. 
clos are valves to prevent the return of the blood. I'he auricles are loss muscular than the ventricles: 
the left, or pulmonary, ojiens into the left ventricle; and the right communicates with the right ventricle. 
Into the rignt and larger auricle the anterior and posterior cavas enter by two openings, andlnto the left, 
the pulmonary veins pass. 

The circulation of the Mood may be shortly described as originating with the left ventricle of the 
heart, which sends its blood, by means of the great vessel called the aorta, to all parts of tlic body. The 
blood thus distributed is collcctcil again by the veins ftom all p.-irt8, and is by them returned into the heart 
by means of the two cavas, which iiour their contents into tlic right auricle, which immediately forces it 
into the right ventricle. From the right vciitncle it is again forced out into tho pulmonary artery, 
which carries it throughout the lungs to undergo a change, and to be finally returned by eight 
trunks into the left auricle, which immediately empties it into the left ventricle to renew the process 
described. 

6390. The lungs arc spongy masses divided into right and left, with less divisions called lijies. Their 
Colour varies according to age: thus, in the colt they are of a light lively pink; in the fullnown horse 
they approach to a greyer tint; and m the very old subjcid they arc of a still dei'iier tone. The bronchia 
are continuations of the traclica or win(i|>ii>e, which, dividing on its entrance into the chest, ramiflea 
throughout the substance of the lungs, giving these masses their sjamgy cellular structure, in which dis. 
tributinn the air vessels are aecompanicu by r>iiiiificatiuiis ut tlie pulmonary artery and veins. From the 
extreme vascularity of these jiarts they are very liable to inflammation. 

6397. The theory of respiration. By some extraordinary sympathy, the colt at birth gasps, and air 
rushes into the iiings before coUnpsed : having once felt this stimulus, by a eommon consent between 
the diaphragm and intercostal muscles, the c.avity ut the chest is diminished to ei^I the air received, and 
to inspire a ftesh quantity; and which process is then continued through life. The body appears vitally 
nourished by two sources: the one through the medium of digestion; the other by means of the blood 
itself, which. In its progress through the body, gives out its vlt.il principles of heat to the mass, and 
vitality to the muscular fibre, for unless tho blood cakHit its part in tlie contractile phenomena it will be 
In vain for nervous influence to exert its jiower. Having given out these principles, it is returned by the 
veins, and is passed forwards into the lungs, cireiilating throughout their substance, and imbibing, by 
their contiguity or continuity with the air vessels, oxygen gM from the atmaspheric air contained in them. 

In return tor tnc oxygen received, carbon is given out, which passes olf in the form of aqueous vapour. 
As the blood is renovated, so the air it acted on is deteriorated, and is therefore expired llrom tho diest tn 
make room for a t>csh inhsJation, to oxygenate a ftesh quantity of blood, and thus to renovate aftosh the 
vital {lowers subservient to its influence. 

ScBSECT. 13. The Abdomen. 

6398. The viseera of the abdomen include the stomach (Jig. 83.3. *); lobes of the liver (66); omentum 

or caul altaehed to the whole iiifcr'pr curvature of the stomach (c); the spleen (iQ; the kidneys (ee) j 
the rectum (/); the ovkria (gg): the fiterus (A); the bladder distended with urine (0 i the diaphram 
or muscular partition dividing tnc belly ftom the chest (A A); ersAphagus^or gullet proceeding to the 
stomach (t) ; trkchea (mj ; vhna ckva ascendens (is); a6rta descAndens (o), which passes throuj{h the 
ebdumen (a a), at does the ckva dcscendeiis (6); the adrta ascAndens (p); carotid arteries (g); jugular 
veins (r) s eeifiphagua (s); and maxillury artery, forming the most convenient situation for reeling the 
pulse m; wbiui completes the viscera and appearances of the horse when laid open, 

6399. The abdbmen or cavity of the belly IS the larj^t cavity of the body, and forms an extenslye 
oval vault, containing very important vkoera, which may be considered as the cbylopoietic, the 
urinary, and tiw spermatic, all which are invested by a membrane called the perltonAum, which, after 
covering each of these organs separately, is reflected over the cavity of the belly itself. It is very strora, 
and very elastic, as we perceive by the efffects of dro[my, great fBtncs8,’Bnd likewise by the ioeroase m 
pregnancy. The amentum or caul (c) is the tatty apron which first jiresents itself on opening an animai's 
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body, efttendlng^n tome, ns the dogi pig. ftc into the pelvis , but in the hone it if lees considerable, tVom 
which he Is not subgetted to cpiplorele as they are Its uses are unknown. 

MOO T/ie Mtomach (fnd tit digfaltve/unetions Ihe horse has one stomach only, and that a very small 
one, drawing a very wide bne of separation by this means between hit fiimily and the rummanta in fket 

the stomach ot the horse may 
" > be regarded os intermediate be¬ 

tween the triturating muscular 
one of fowls, and the mem. 
branous one of the Oramint 
TOra. It IS peculiarly constructed 
to keep up this Intcrmechate 
characi 
branou 
partly t 

lormation much of its peculi. 
arity consists, and which it 
shares in common with asses, 
rats, and mice, whose habits 
of hving on gram give them a 
like claim to this wise provision 
In a sute of rest, or only modt- 
rately distended, its direction is 
across the abdomen, with its two 
oriilc's directed upwards, but 
the cardiac or recipient orilice, 
to which the cesdphagus is at 
taihcd, the most so, while the 
pyloric or cx|)el1ent orihce is 
rather lower, and more inclined 
backward liie situation of 
the stomach is immediately 
contiguous to the diaphragm 
or great brc-ithing muscle 
(Jtq S33 k ft), trom which wo 
are it no loss to understand 
why a very full meal obstructa 
respiration, and why it Is so 
imprudi lit to gallop a horse very 
bard after drinking or eating 
fully Small as the stomacb is 
in a natural stite, it is yet la. 
lable of great distention, as has 
icen witnessed in stomach st ig. 
ers, when upwards of half a 
.jundred weight of undigested 
food has been extracted firom 
git Ihc membranous portion 
of the stomach is gained ftoin 
yy the pcritoneuin, within this is 
situated its muscular part, prin 

oipiUycomposed of longitudinal 
and tr insvtrse layers, by which 
its motions In digtslion are re. 
gulated Around the cardiac 
or recipient onflee,« strong band of i in iilar fibres is very evident, which effectually constringes this 
and prevenGi regurgitation or vomiting in the horse, except undi r extraordinary circurast eiiccs or miis 
cular relaxation and syinpithy it liis been ilreadv shown that the anterior part of tne alimentary 
canal, as the mouth, throat, and gullet, are lined with antic le or skin i his cuticle is continiiecl into mo 
stomach, and lines ticarly a half of its internal surf ice, whose ottiee seems to bo a more iKrrect ‘•u™- 
minution of the food, whic h the horse has no otiportiiiiity ot rcmasticating like the ox, sheep, &.C ine 
villous or sensUde portion of the stomach is throw n into folds, so is greatly to increase its surface nere 
the comminuted food in its passage becomes saturated with the solvent gastric juice, and is tneu passim 
forward into the Intestines i, » j , 

i&KIl The deranifimrnls nf the itomnch may be explained from its anatomy Though small, ana lu 
sensible parts still smaller, yet it is subject to more diseases, and to more frequent derangement, t nan is 

f tneraJly supposed it has been proud to be iniisiular, tnd that its digestive fuiietioiis are perrormea 
y means of its muscul irity It has also been shown that tfie eontiaelile energy of the mustular "bre, u 
mainly gained from the oxygen derived fVom tlu blood, whatever tends to intetiupf this sei^atlein, as 
da unhealthy state i>t the lungs, too quick action of them, Ac must derange the action of the stomacn 
also Ihe perfection of its digestive powers is also derived from its secreting haBlthy gastrir juice, 
consequently whatever interrupts tins process must likcAise interlerc with storaaeluc health , ana that 
such health U more often tmo ured than s generally 8U|>postd, ind that many ailments, attributem to 
other causes,are really de^ndent on an affection of this organ, experience and observation will m'ly 
evince Out of imnffition is a most frequent c nplaint among hgRsemin their horses am out or 
emnditiQp, and unfft for work tlie apiienranccs are various, but arc all well known, yet it is tolet^ 
considers that it is owing, in every seven cases out of ten, to the stomach bbiiig morbidfy afreeted 
(64*li) It IS evident that too full feeding must derange it, not only by keeping It coiistMtly nis- 
tenaexi, and thus weakening its capacity, but by entrenching too much on its st-creOng otnee, ana 
requirjng an itiOrdinute quantity of gastric fluid to sarfirate an iiiinue quantity of farinaceous matter 
‘ Thi'bola, that are frequently found on its cuticular coat, and arc there probably harmless, sometimes 
displace tbem^v% and settle on the villous part^ where tliey must occasion uneasiness and probable 
mfiajnmatiw . 

fiSfe The mtSkmet Ulg 833 ft,/) In the horse may be considered nW merely as seeemlngorgMiBlrae, as 

In man and many animids, but as really digestive orgnns, and edntmuationi of the stomachic viscera 
'Tills Is more parlieularfy the case with the small intestines, and pn®y therefore entitle |hem to the term 
of alUnmitory cdHal. anci the large to that of the cxercm^itiili the former measure fhOT twenty one to 
twenty-iwee yareb m lens^, and the latter from seven afrdjknelf to eight yards and a half, arcording to 
the swo ot flie ammaL duodftnum is the first of the snuli intestines, oommenclng at me Pytonc 
orifice erf the stomach, the JeJhoum, which is the next anc larger portion, an^thefiium 8J1 e), 
whiidr Is still longer, form the remainder The alimentary canal in its stnieture docs not differ from the 
senriMepartof the stomach, haxing bkc that two plans of muscular fltires, a circular and a longitMinai, 
bf rfblch its poristaitic motions afe regulated, the longitudinal Shortening the canal, and the rfreutar 
Anwilshln'g Its si*c fbe alimentary part of tlie* intestinal canai ends with this small gut, waKn ttseir 
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tcminatet »bruj)tly in tlto ccBCUm or flwt- of the large iateatlnci {fig. 834 a), end intestine com* ' 
mences ^hat has been tertnccl the excrementitious canaL Tiiia entrance 
if effbctcd in such a manner as to leave, by a protrusion of its surftire 
inwards, a kind of valvular apparatus, which prevents the return of the 
contents. 

6403. The large intestifut (fig. 831. k k) in the horse are really deservinf 
of that name, being very capacious; while in m^and carnivorous kldmals 
they arc little diHbrent from the smalL TWPI^upy and completdy 811 
up the lower portion of the alK<u«n«n: the oflCCimr occupies the side, 
and carries its blind end towards the diaidiragm, which is not (Urnishd 
with an appendix as in man. A rareftd inspection of this intestine will show that the aptieilation of 
exe'eraentitious canal dues not wholly ai^Iy to it; but that, on the contrary, it pcrlotms some of the 
piUces attributed to tbe smaller intestines. The colon commences small horn the side of the base of the 
coecum; but soon enlarging, it makes a turn round the,abdomen, when contracting it ends in the rcetura, 
and passes backwards to the anus. Along the course of the large intestines arc muscular bands, which 
tlirow their surfaces into folds, and aUo fohn them into a continuation of cells (fig. 831. fh). By these 
means, the matters are detained to be acted on more ftilly, and finally they are expelled in dry 
hardened balls. 

(>4Q4. The digestfve process in the horse Is one of the most curious as well as one of the most important 
which goes on in the body. The various actions of an animal body produce relaxation and Waste, winch 
arc indicated by fatigue and hunger. To restore the one, rest is required, and to restore the other, lood 
becomes necessary. For the herbivorous tribes, vegetable matter is sought ior, which being collerti<d, is 
masticated by tbe grinders and mixed with saliva, uc^ U becomes a softened mass, wlien it is pusses! 
backwards by the tongue and moiar muscles, through the arch of the ]ialate, in the form of a bolus. Re. 
ccived into the pharynx, whieli rises to receive it, and the action of which furiSM down the epigluttis, all 
impediment is removed to its falling in the open funnel of the oesophagus; whitm having received it, the 
spiral fibres of the tesdpliagus force it inwatds into the stomach. While the food remains witliin tlie 
cuticular part, it is acted on by pressure; but being further removed, it meets the action of the gastric 
8uid, by which it is reiluccd to a pultaccous mass called chyme. In tnia state it is passed into the small 
intestines: for in the horse, as before observed, the process oi digestion is by ho means completed in the 
stomach, as in man and many animals. The exertions of the horse require that he should cat largely and 
nutritiously, but the bulky viscera of the ox would have ill suited with his necessities; tor lie is not 
only strong, but his motions arc designed to be quick also: it was tlicreforc necessary that some speciality 
should occur to meet these seeming discordanecs. 'i'his consists in the mode of digestion, which being but 
partially completed in the stomach, requires a lets bulk in that ouan, the uitcstlncs participuting In the 
labour. A horse will cat two or three pocks of corn or ten noiincw of hay at a meal, and yet in a natural 
state his stomach will not hold halt of either, lie will also lurink two pails of water, when the same organ 
cannot hold one What is taken into the stottiach is therefore quickly jiassed through it, and more is 
requirctl. A horse cannot fast lung without injury and pain -, bis food does not produce a lasting efibet in 
the constitution as animal food does on the Canihora. A dog fed once a d.iy will thrive, and, when fed 
every other day only, will not suffer materially; but no horse fed once a day would support himself: even 
oxen and sheep, as having a slower digestion and more intestinal rooin,^ can bear fasting lietter than the 
horse. As an animal destined fur quick as well as grcati^xeitions, iiis wants prompt him to take in a 
moderate portion of food only .at a time, which Ins digestive powers iiecufiarly fit him to convert into 
nutriment quickly and clficaciously, by distributing the tusk tnrougli ii long tract of canid; bistcad of 
confining it, as in man and the Carnivora, to one simple organ, the stoinacli. 

6405. The chjpne passes into the duodinumjiom the stomach, where it receives the addition of the pan¬ 
creatic and btliary fluids, whose due ts open into that part of the intestinal tracts. Conducted onwards by 
the creeping pcriitoffr'c mcifio/i, it jiasses through tins long alimentary tr.ict rather rapidly in the horto; 
but it remains sulficiont^y long to receive ftirthcr additions from tlie secreting surlaees of the smaller 
intestines, and probably to have its work of div ision and absorption iiegun in it. Arrived at the larger 
part of tbe intestinal tract, it is purjiosely delayed to be fully Etraiucil and separated, tlie oyien mouths of 
the lactcals spread over the villous surface receiving the nutritious part under tbe name of chyle, and the 
residue being carried backward, and thrown out as dung. Tlie cliylous orifices belong to minute tubes 
termed lacteal^, which pass onwards enveloped in membranous folds termed mesentery, until uniting in 
one trunk calletl thoracic duct, their contenls are poured into the heart, whereby th^ beUome mixed 
with and converted into blood, proilucing an increase to its quantity; as tj<e alteration it rectfives in th« 
lungs is an amelioration of its quality, which it iias been shown is equally necessary to the animal. 

6406. The Uver may also be tousutered as a digestive organ {fig 83J. b b), innsmueb as it secretes a fluid 
whose otficc appears to be to quicken the action of the intestines; at the same time that perhaps the very 
matter separated tends to purify tlwt blood w hicli h.is been .already distributed to the chylopoetic viscera. 
All other animals, except the horse, ass, and deer, are furnished with a receptacle for the bile, where it 
may bo retained and rendered more aerid: but the horse h.is no gall bladder, and, in his tcetal state, 
another speciality presents itself in this organ, which is, that he is deprived of a canklis venbsus, and thus 
the whole of the abdominal blood flows through the liver. From this simplicity of structure in the horse 
he is seldom affected with obstructed or concrete bile: but tlic organ itself is liable to inflammation, aixl 
also to a chronic disease of it tliroiigh the medium of the stomacli. 

6407. The pancreas is aa assistant to digestion also, as we have reason to conclude by its pouring its 

contents into the duodhnum witlTtlic bile. It is situated behind the liver, between tbe stomach and left 
kidney, *“ 

6408. The spleen, or mitt (fig. 833. d), is a spongy body situated at the greater extremity of the stomach. 
Its use is likewise not clearly ascertained; but it has been supposed to be timt of a leiervoir of blood 



the stomach. 

GUS. The kidneys are tiuo excreiHental glands (e ej situated iii the lumbar region, nic right more forward 
than the left. The structure oi the kidneys exhibits an exterliat reddish iiart, an internal Whitish pert, 
and a cavity called the pelvis. From tins cavity passes out the duct called tbe uriter, ap'd brings with >t 
the urine which is secreted within the kidney, 'flie ureters convejfthe urine to the bladder. , 

t5410. The urine apiiears to be aftccal sepaiatiaifrom the blotkf, and is in some measure connected with 
the akin in its office. Thus, when the ucrsi)ir.atioW is great, the urine Is ICss; and on the contrary ip winter, 
when the perspiration is smalt, the urine is more considerable. Tbe kidneys of the horse are more easily 
stimulateinto increased action fly d.uretks than those of man or of most other animals; and substances 
which would not mipeaT potent act violence on his uriUiary organs, Thus mow-burnt iiay, kiln-dried 

oats, ftc., will produce dlabhtes. 

6411. 2'he bladder qfthe horse (fig. 83S. 0 is a mcrtlbranoua sac for the rocepticm of the urine It rests 
on the pttbls.aiKl'U immediate^ under the jcctum. U is in part muscular, by which it can expel its 
contents almost to the last drop. At its nmjl a kind of mhinctor tO pievcnt the involuntary escaiw of 
unne, and at its posterior pan it is pierccd'brtha urhters. To the bladder is attached amembranous pipd 
called tbe wiiAra, which passes through tbi^ penis, and by ihat means ejects fbe urines 


SuBSXCT, 14. The ^tal Coli> 

3 

6413; The reprodtsetiee system Is ope of the most imppUant of nature’s works; and, whether we examino 
the subject anatomically or physioli^icaily, wc shall be convinced that the utmost wisdom and cote have 
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JMM dbinlayelHfo Dorltet the oontmuanoe «^tbe Bpeeiee The temlqr eHArse, jurolMoed by the mitfithl'' 
•y«q»BthrM of botlfparent*) beqonea p}aced-in • iltiudon the beatAUpted to it* neoesliti^ Mtit laAtS 
QtMl Fregnancg onA fvoiution ij^nefcetui IiT the pibgijiei^t 'trorob, thetuthMieAtf pf the fhtuie Mnmal 
erepoeered witb ez|Aiiklont firem the neighbounnK parted end derive ndnrlihttm Qnom • commuiit- 
catton ertth toe n»ther byliifhinaof the umblticsl roidr end lhrtherj*blta nlrNmdtOg fluWi In thie 
(tfkte h Bpedality tfbbperyed ii»|beftetal languinepuB circi|bdi 0 n , the^^e Sf itfabdeniliial'bloed (««• 
lug through it« hvef (5T|M by which It rnhmm, mote early and pediwt jsyMututh to ftt i( «t lla flrat 

S ntrance urte Itfe B>rMj||P^xertloDa Uhder theae circumstancoa tt daSty tdlquhet increue, tinti) the 
iatcotion It occanona bM B Bli s too great % the jpapac ityttHiefithe d^atoahw of the utaeoa, powers 
nilly aaaiated by the diaphragm and abdominal muacles, contract, end thda mrifi'both the ^]al and the 
membranea into the world « ^ 

bU4 TAe new-born fiial, on Ita entrance into active Hfe, flnda Itf organi pf immediate neceatlty in a 
full atate of c^iaeity Vnhke the Infant, it la far from wdigent, but can run tbeucoroiMOn 

phenomena of an animal with dextmity and ease Ita powers are, bowevffir, not aij^^lbntly develog^ to 
enable it to lire independent it has therefore a 'lecessity ibr sceltlng support £rm the Uotbet,Xn the 
form of milk, and It may therefore be iiOw considered in some mcature af cdrnbmoua. fhe pulh la 
derived flrom a bag flinilabed with two nippies, having excretory outlets and '•mvm to prevent the aeia- 
(Icntal lo«a of the ou>d. llieae valves tiie insthiit of the tbai teaches it todisplane by its ncee The milk 
of the mare being highly nutritious, its evolution r tpidly InerLascs and becomes fitted to permm ell the 
more matured fluictions, and when ftillv able to counteract its own wants, it aynapatblsea o^ with ItBclf, 
when the parent’s care being no longer necesaary, the laotilcruus •lecretieu eeaaei 
6415 Tao period qf gestation vanes in different marcs out liuiidred and two marea were obaerved by 
Tesaicr, of wbioh 3 foaled on the 311th diy, 1 on the 314th, 1 on the SZith, 1 on the 3i!6Ui, S qn the 333d, 
47 IVom the 340th to the 3!>0th, 85 from the JSOthto the S60th, il from the 360tb to the 3^th, and 1 on the 
394th dag, which gires a latitade of 83 days in the time of gestation. 
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SuBSEoar. IJ. T/ie Foot. 

6416 The feet of the har^ present m ibetr anitedfunettons a sfrica (f wrings with great cbimlextty of 
structure An unreflecting observer considers onl> the horny twx, and perhaps attaches as little ment to 
Its mcchaiusm, aa he would to a well turned wooden leg of a man But a little exanundtion will convince 
him that all the complexity, all the adiiiirnblc inuliHiiisii^isplayed in the aaaemblage of fbuc fingers and 
a thumb, are here concentrated within this horny box siiil its ipi>endagca As the parts which compose 
the hind and the fore feet do not materially difler, a description of one fixit will aetve for the Whole 

6417 On examining a peip^icular^ictwn oj^ the foot and pastim(fig 815), there apwan the coffin 
bone (o), the navicular or niit bone (6), the coronary or little {lastern behe (c), the larger paatem 
braie the backamcW'or great fltxor tendon of the foot (e), the same tendon sHaing otW the navicular 
bone if), lU teimination or insertion into the bottom Of the coffin bono (g), the euatui matter 6t the 

sensible Irog (A), the insensible or homy frog (t), the horny sole 
(4), winch includes the parts ot the sensible toot, the outer wall 
of the hoof (f, the elastic prix-esses {m), the allvchmcnl of the 
extemor tendon to the cqllln bone (lO, and its attachment to the 
coroliih'y bone (t), whiili completes fhe section 

6418 The coffin bone 8S5 a) adapts Itself to the Ibrm of the 
hoof, or rather is adautcu by nature to this eUgUde form 3 he 
eminince m front receives {he insertion of thetcndoti qfthe great 
evhnsor muscle of tht foot, whose upper attachment is to the 
humerus or arm bone where it Is fleshy, nUt as it passes onwards. 
It beiomis temliiioiis, expanding orer every Joint, both to prevent 
fricti in, and to embr-ice and give attai^inents (n each bone, by 
which a simultaneous ignvemetic of (he.whole limb is made In 
the binder limb, this extensor and Us fwo less adiuhcts arise 
from the tibia and in part from the fbmw Ici the sides of the 
coffin bone ire attached the lateral cartilage^ Mid around its sur¬ 
face arc marks of the attichment ot the lamimiled/ultstancu 

6419 The coronary or small paitein bone (e), articulates with 
the toffln at its posterior part, and arttcnlawig also with both 
these IS the nameutar m mjf^one (/), whose ateaciimAts to them 
are efiected by ligaments ' 

6iS0L Ike ketfis eenwgt, or rather, as Clark observes, slightly truncated, and lanMCrption as welt tTont 
the vucniar ntfta 6f th?i^t as from the skin, as our nails are fTom the pnttfon of skyi (tailed the guick. 
’file stnidtuMUtf the hoof is hrm and fibrous externally plane and convex, hut liHdiMHy concave find 
laminaiiedt The morters age the lateral parts As the horn approves jm; heela it becomessoft, and 
it refluetodittwarmc The fejs are parted by the homy Jtog (Jg §3r 6), and wlMont the on each 
mde, the hoof mfieOI* its fibred to form the bars which arc seen on thg under surface ijig 8tti c)> Ih A 
- * - healthy foot {Jig 837) the heels are round, 837 

wide, and smooth (<i <i), the frog fully asU 
■landed (b), the bars or binders distinm.(r), ntf^ “ 4 
corns in the usual angle (d), the sw broad 
and concave (d) In a diseased toot {fig 837), 
the heels arc high anddrawn together m con. 
traction (a a), the nrimsiarrow and filiM with 
fissures from||||itraction and thrush (5), ajel 
the sol^reojUpottenod iii its tranfiKTse dio. 
meter,HhicB ft morbidly i ountcrbaUnced bye, 
the incr^scd heights in the truncated form 
, II— (r) WniiutlH: boof is removed, ths|jwmiMc 

above whWfiShll 

nmdlltaly Hes, presents itself, cowing the wholmw tlicrhorny solo, ei 
W IffilspartisexquislttJIksenelbli 

buwctttfU pauUuoe such serious efibcfgpnd wh^y . ---> 3 - va cv - c z-in - 

•0 luwb tUun. The sensible frog anddU^seniible sole form the intensitnefVog and sple, but wheh from 
■ luueh midstuiei, or otheiweaussjl^he sensiolttfrog, itlMead of forming honi, secretes pus or 

brush, theetructure of the whole become injnr^, and the hn#By frog, thus msttas l» ihm, 
r wSitM and decays It is, therefore, cvfBMtliatiiO^iln can te entlmty honninsi. MM 
1 Wpos^ Above the sensible frog andiMudeJilSillimgreet flehik tendon, or hack smew, Insett- 
AtfOm ymtUed^h of the coffin (M 835 unporunt tendon arlsthg from tts paratti 

'above the knem wbosa^Mlgin is ukcirfiffim the liaft wBS and*tilDa,jm tts paluan unites with- ah 
. -. 1 .... y. T — ,. . . . ... .. ‘ i bonc|iVhllotBe»*ffi»W»jo 

‘" II the vm^ of wa ooffih tu 
imfilier Atfrrof one, MfV 

..j fjhnur and tiina. , ' • ‘ , 

21. Ihe tem$Ale Umanee Around •u'iiico Of the eoffin bone it dm been noticed that there an 
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DISEASEa OF THE HORSE. 
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linear indentatioui, to which about ilvO hundred (emi-cartilaginotta leaver arc attached. JSach at there ia 
rcouived between two of the horny lanu'Uie'which line the interior of the horny hoof: and when it is 
ronskicred What A vast surface ,of attaohmcnt is formed by these means, the stronutb of the nnloii will 
not be wonderi^ aL No common violence can separate these {larts, anil their use, os so many springs to 
supimrt the actions of aa animaf, at once weighty, strong, and extremely agile, must be apparent. The 
vessels and nerves of the foot are derived tVom tlic metacarpal arteries, veins, and nerves, which tiass 
behind the pastern, when tlie main trunks divide to proceed to each side of tw foot, and aro ramified 
from thence throughout, it is a division of the metacarpal nerve on each sUbsIf the lesser pastern, or of 
the larger, as occasion suits, which forms the nerw operation, now in vogue as Wfeiucdy for founder. 

Sect. V. Diseases of the Horse- 

filSS. 7%e diseases qftAcAorse arc as numenms and as important as hlS'compllcatcd structure, and the arti. 
flcial state of his present mode of life, would Imid one to cxiiort Until of late tiie treatment of these 
diseases was confined to the hands of ignorant farriers, presumptive grooms, or shoeing smiths: and the 
fate of the animals was commensurate with the wretclicd treatment they were subjuctcil to. The esta¬ 
blishment of a school for the veterinary art has disscinmated an improved practice, and spread improved 

t irartitioners throughout the country, and wc uTiuld earnestly rcromincnd an application to one of esta. 
dished reputation in all cases of dinlculty and danger. Jlut as it is not always that such a one is within 
reach, to enable the agriculturist to have in his own h.inds the menus of uiformnig himself, or of being a 
clicck on others, wc submit a concise view of the diseases ot the head, neck, trunk, and extremities, 
preceded by some general observations. 


SubSKCT. 1. General Remarks on the healthy and diseased State <f the Horse,, 

Condition of horses. Being in condition, iii stable language, signifies not only perfect health in. 
tcrnallv, but such an appearance externally as the philosopher would call unnatural, nr at least artificial; 
while the amateur considers it as an essential requisite to the oilier qualities of the horse This external 
condition is denohd by a sleek, short, shining coat, with a degree of fiesli neither boidering on fatness 
nor emaciation. Kvcii in this sense of the term, condition must lie varied according to the uses of the 
animal. In the cart horse, provideil there be .sleekness of coat, looseness of hide, sound wind, frcidom 
from grease or swelled legs, with good digestion; a fulness and rotundity of bulk, instead of detracting 
from his beauty or impeding his exertions, will add to tlie one and as.si.st the other. In the caieh horse, 
tlie hackney, the liuntcr, and the racer, a dittbrciit cnndUwn ia cxpei'ted, varying in difltrent degrees from 
I hat of the curt horse, lli both cart liorse and rarer, it is equally necessary that the various internal organs 
should be in a state to act utiintcrriiptedly lor the beiieht of the whole; but, in addition to this, it is 
licressary to the racer, that the greatest possiliTe quantity of animat fibre should be condensed into the 
smallest iiossihle bulk, and that the ahsorptinn of all useless tat and other interstitial matter slioiild lie 
promoted by every iiossibU* means, as essentially neccss.iry to unite lightnes-s of body with full strciigih 
and cKasticity. It is in the attempts to produce such a state in it.s full perfection, that all the sctic/s of 
training consist: but whether a tol.ai departure trom nntur.il rules, by uiiiiatiiial heat, deprivation of 
light, stimulating food, restraint from w.iter, and excessive clothing, arc best calculated to promote it, 
admits of much doubt; and it is to be observed, th.at the dawn of reason and scieiiee appears to be sinn¬ 
ing through the crevices uf these darkened easements; for even at Newmarket the system has lately 
much relaxed from its artiticial rigour. 

64‘.l'l. To tiling a horse into condition, not only should the purposes he is intended for be taken into 
account, but also bis previous sf.ite. If he be taken up from gr.iss with much flesh on him, ft is evhlciit 
that what is required is, to remove the soft interstitial matter it may be supposed be has gained by green 
food? and to replace it by hard flesh ; and also to produce a sleekness of coat and beauty of aptwarance. 
To acroinplish these ends, the horse shoiiM he aeciistomed to clothing and the full heat of the stable by 
degrees only; and also by degrees only to the meditated eliangc ot food, winch is best done by mashes. 
In two or three days a mild doac of physic may be given, during all which model.ito exorcise only should 
be allowed, as walking, but which may be continued two hours .it a time. After the physic has set, liegiii 
to dress his coat, increase hi.s exercise .iiid Ins food, and accustom him to an increase of warmth. In four 
or five days' time again mash him for two days, anil give a second dose of physic, a very little stronger 
than the first After this, still Anther mereasc his warmth. Ins exereisc, and bis food,by which 

his belly will be taken up, his flesh will harden, and his i-oat will begin to fall. A third dase Of physic, 
or urine balls, &e., are only necessary in the training of luinters, &e.,.iiid even in these, a gradual iniTeaso 
of exerrise, rallici long eoiitniaed than violent, with proper foiKl, wdl ell'cct the end, if not so quickiv, 
more beneficially to the animal To bring a lean horse into condition, a somewhat diflia-ent plan should 
be pursued. If ftom grass, still mash him for a day or two, by no means stint him in bis water, aud with 
Ins mash let corn be also soaked. 11 corn be speared or malted, it will produi e flesh sooner. But even 
here, give the horse lnador<ite walking exercise, and if he be not too much reduced, .add a mild dose of 
physic to prevent his heels flying, or his getting hidc-bnund by tlie increased fond ; but if great ejyiaciatioii 
forbid the physic, give him nightly an alterative. ( Vet. JPhariii. t)5j0. No. 1.) As Ins appearance nnproves, 
gradually harden his food and increase hiscxeicise. 

(1125. Diseased condition of horses. What has been alre.ady said relates to that alteration from one state 
to another, neither licing aii unhealthy one, which custom has rendered necessary; thus a.inaii in tr.am. 
iiig for running or fighting, and a man out of training, are both considered euually healthy. But there 
arc circumstances thatnniduce a morbid state of condition, different from all these. It is common to 
hear yxirsons say, " My norsc is sadly out of coiiditiun; and I cannot tell either what is the matter with 
him, or hots to get him into better case.” Various are the causes tli.<t may proilure this; a sudden 
alteration of the food or temperature, or of habits altogi||er, m.ay become a cause. Bemoviiig a horse 
from gfasf to a heated stable, lull ftieding, and hard'exiPKe, will often do it: therefore these changes 
should always be gradual. Bad lood, .as mow.burnt hay, musty bats, beans, &c, likewise mineral waters, 
foul air, &c., are frequent causes. Diabbtcs, or profuse staling, is often brought on by these means, and 
the condition of the horse becomes greatly reduced It is requisite, therefore, to enquire whether qjy 
of these errors are in existence, and to immediately remove them: hut it often hapiicns that the stomach 
has become relaxed and the hide become bound; neither of which readily remove, even though the 
original evil may be amended. When the relaxed stomach hafvproduced lam)ias, treat the mouth as 
described under that diseasg (6446.); but the stomach Itself must be principally attended to. First mash 
and give a dose of physic; after It haa^set, commence the treatment, if the horse be of a full habit, by a 
moderate bleeding and a nightly alterative C Vet. Pharm. 6W0. No. 1. or 2.) But if he be not m ftill, but 
in low flesh, commence by a daily tonic (Vet. Pharm. 6551. Na 1 or 2.), which will CT.nlually remove the 
swelling within the mouth, and loosen the hide. A sudden cold applied to the skin often brings on a 
wantofcondi'Sion with surfsK. In which cascebleeding, nightly alteratives (F<’/.i'*om.6i350. Na 1. ora) 


Excessive fatigue is also productive of a bad state of eondition/ which often proves very obstinate. 'Iltming 
out to very g^t grass is the quickest cure, and when that is 'mpracticable, soiling in the stable, or feeding 
with carrots; parsneps, bcet-root, &c. win be good restoratives; as mwlicinesgive tonics daily. ( Vet. Pham. 
6551 Na 1, or 2.) It will be only nCccssary to add, that in considering the state of a horse’s eoniitimt 
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the effi»ct ii apt to he nietaken fbr.the caute, and the ijnnptoins fhr^e disease Hide hound and lampas 
are not in themselves any thing more than effects, or symptoms; the former being commonly, and the 
latter being always, dependent on a deranged state of the stomach : both are, therefore, to be treated 
accordingly. Exactly the same will apply to all the other symptoms of morbid condilion, 

Sl'bsect. 2. InflaniTnatory Diseases of the Horse* 

6426. The tuflmmnatory diseases of the horse are numerou.s, but his fevers are few; a febrile state 
being generally brought on by the inflammation of some important organ. Inflammation may be con- 
aide^ as general or diffused, and local UEConflnud, and both seem to arise ffrom an affbctlon of the blood¬ 
vessels, and [lerhaps ffrom a peculiar state of the blood itself. 

6427. General or diffused inflatmnatton constitutes fever or extensive inflammatory affbetion, and 
appears to consist in an increased action of the heart and arteries, accompanied with an Increase of heat. 
In some instances where the fever is purely syiiiptuiiMtic, and dependent on tlie inflammation of some 
important organ, as of the lungs or the intestiiies, tlic circulation appears retarded rather than incrcascti, 
from interruption arising to its passage through (he heart. 

6428. Local or confined itMammalion is also draendent on an aiTcction of the blood-vessels, but con¬ 
fined principally to the blood vessels of the part affl'cted. It is betokened by redness in the skin, tumour 
or swelling, heat, and tenderness, with pain Inflammations, both diffused and local, are brought on by 
exciteineiits, sueh as over-feeding, excessive lic.it, the reaction protiuced after cold, and the reaction 
produced by inordinate exertion. Tlicscinore exterior arise from injuries, the application of improper 
sulMtances, Sec. Inflammations tertmnate in various ways; bi'" it is to be remarked, that in consequeneo 
of the very large circulatory system in the horse, his febrile affections rage higher, and terminate sooner, 
tlian in man The usual tcrmin,itioii of inflaininatory affections in the horse is, by resolution, eflUsion, 
suppuration, and gangrene tichirrus is nut at all a common termination of >.nflainmation in the horse. 

6429. tnfiammatton qf the biain {phrenitis), brain fever, phrens}/ Jever, si.o"gers, mad and sleepy. 
There are few diseases more likely to be mistaken by inexperienced farriers than this j ft is not to be 
wondered at, therefore, if indifferent persons should be led into error by it. It appears in two forms, 
a violent ftaiitic one, and a sleepy letliargie one; and the latter appearance is also common to a disease, 
not dependent, as this is, on idiopathic inflammation of the brain, but on a paralytic affbetion of tho 
stomach, and thence it is called stomach staggers. This latter attbetion, however, may be distinguislicd 
from the former by .attending to the colour of the eyelids, nose linings, moutii, fib., which, in stomach 
staggers, are iisu.illy more yellow than red ; whereas, in sleepy staggers, thev arc more red than yellow. 
Inflammation of the brain shows itself, in general c.iscs, by dismelination to food and motion, drowsiness, 
accompanied by a heavincs.s and closing of the eyelids, with moisture and redness of them ; and also of 
the linings of the mouth and nose. .Sometimes fhese symptoms increase until tlie horse becomes comatose, 
and after a few frightful struggles, he sinks to rise no more In these roses the pulse is apt to bb oppressed 
instead of increase , but must frequently after the first stages he becomes furious, plunges about, and 
is vicious to himself and others, apijroaehing to a state ot madness, in which state he continues till he 
sinks from his own exertions, when lie rises again to renew his violence. 

64a0. The causes oj stttjiget s may be various: the immediate are either an original accumulation of 
blood within the brain, or the translation of the inllaininatioii of some organ to the brain; .as a remote 
cause it is often brought on by too full leeding, without sufficient exercise, and particularly in horses at 
one time working very hard, and at another sulfercil to reiii,iin inactive, but winch horses, whether used 
or not, are equally fed. Sudden cold, violence, Sic., may bring it on. 

. 6431. The treatment ef staggers should bo begun by ab'str.-icting a very large quantity of blood promptly, 

by opening both jugulars, and letting the horse bleed to the amount ot ten or cveh twelve quarts; repeat¬ 
ing the same until the delirium ceases After the first bleeding, bark rake, throw up a laxative clyster 
( Vet. Phai ns. G5ii4.), blister the bead, promote a current ot tree air in tlie stable, and treat altogether as 
directed under other febrile afflictions. 

6432. Locked jaw, stag-evil, or tStanus, arises from cold, excessive fatigue, sometimes perhaps from 
worms, but mure often Irutna wound of some part, a.s pricks m shoeing, Ac. .Such wound is seldom in a 
recent state, but after two or three weeks’ coiitinuaiire, sometimes after it has licaled even j it follows 
docking, gelding, and nicking frequently, and is preceded by a flabby iinhcaitliy .state of the wound. 
It is iiot always produced by an open wound; it is sometimes consequent on a bruise, strain, &c j and 
is sometimes brought on by cold, violent exertions, &c. Ac. It appears as an affliction of the brain, which 
transmit^ its morbid irritation, particularly to the nerves attaehed to muscles, by which they become 
cramiied, or may be considered as in a high state of action, giving the horse a peiuliar look of energy, 
as though immediately stopped from full speed, with his nostrils extended, his head raised, and nose 
carried forward ; his legs straddle wide, and his tad is cocked and quivers, as after violent exercise. The 
jaws will DOW be found, if not closcxi, yet nearly so, when iie is called 

64-38. The treatment is not often successful; but, however, it is sufficiently frequent that it" is so, to de- 
serve the utmost attention. Blame informs us that enormous bleedings have succeeded ; but he places 
his principal dependence on the application of cold by tlie means of ice, or of constant dashing with cold 
water, with an active blister applied the whole length of the spine. Balls of camphor and opium, to the 
amount of two drachms of eacli, may be given every three hours. If any room remains in the mouth, the 
ball may be passed up by means of a stick, nr it may be given as a drink by means of a syringe; and even 
when the mouth is entirely closed, hc,jnforms us wc may give a drink by the nostrils. Moorcroft used - 
cold aUo. Ecaron, on the contrary, has cxpericncctl Ixment from a bath, heated to ninety degrees, and 
kept at that tomporaturc for three hours. White recommends camphor and opium. Wilkinson, of 
Newcastle, has been very successful by keeping up heat and stimulus over the skin in general, by ineatis 
of newly stripped sheepskins put on hot Perhaiis if the liody were previously rubbed with oil of turpon. 
tine one part, and common oil two parts, it might assist Wilkinson's jilan. Wlien locked jaw arises from 
nicking, It might be prudent for a veterinary surgeon to dissect down on the nerves of the tail, and divide 
them; and when from docking, it would be •'ivisable at once to cut off another imrtion of the tail; 
which practices, in both instances, would affbrd a moderate chance of saving the animal It is necessary 
further to remark, that it is of great ronseqiiencc tliaC the liuwels be kept tree firoin ficcei, by raking and 
clysters. With regard to the latter they arc very important in this disease, as a medium, commonly the 
OKiy one, of giving support A liorsc has been kept alive on nourishing clysters alone for seven or eight 
days. ( Vet. Phams 6S66 ) 

6434 Catarrhal fever, epidemic catarrh, infiuenxn, distemper, cold, morfoundering, g/c. These names 
apply to ope common disease, which often in rainy, variable se.a8tvis appears as an epidemic, and aflbets 
thousands orhorses at once, it is observed to be lurticuiarly prevalent in this form in the spring of soma 
years, more than of otliccs^ It is not contagious, like the more malignant form, but is brought on as an 
epidemic by the same causes being applied to nearly all subjects alike; which are alternations of heat with 
cW, miDlsturc, and dryness, Ac. In crowded cities and large towns it is more prevalent than in more 
open sHuattons, and it is more ftequcntly found in the young than in aged horses. Where it does not 
exWC as an epidemic, it is brought on by an accidentalaeold taken. It is of great consequence to dis. 
tinguUh It ftom pure inflammation of the lungs, with which it is very apt to be confounded; and which 
mistake is often a fatal one, ftom the treatment being in some essential particulars dlflbrent Inflamma. 
tion of the lungs commences by a short cough, without much other disturbance to the health than the 
(■mu it gives the horse to cough ; but which "is offen so considerable as to make him stamp his fleet while 
coughing. If a horse in the ifistcmper cuuglis early, it is not a hollow, harsh-sounding, and distressing 
toi^h of this kmd; It he expresses uneasiness, it is princii>ally from a sore throat, which la very common 
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in distemper, but by no mean* common In pneumonia. The sore throat in distemper gives the horse a 
disijosition to refuse his food, or be rlie'wt it and lets tlic quid fhll without swallowing it He reiVises 
water, particularly if it be placed on the ground. His cough is quick, short, and usually sounds more moist 
than harsh and dry; but though common, this is not invariably the case. His eyes are heavy and moist, 
his breathing is quickened, and h is ears and legs are alternately hot and cold. His nose on looking into It 
is redder than usual, and sometimes his glares, as well submaxillary or j.iw glands, as his imrotid or 
vives, aye tumifled. On the second or third day excessive weakness comes on; the cough becomes more 
paiiilul, the pulse is quickened, and the nose begins to run. After which tlie horse either runs off the 
disease by this suppuration, or it goes on to destroy him by the ,|icight of the fever, and degree of weak¬ 
ness produced, or by suflbcation from water in the chest Now and then, although recover^ takes place, 
an obstinate cough is left; and in a few cases the disease terminates in Klundors, 

THe treatment may in some cases be cut very sliort; for .t- in almost every instance a shivering 
fit begins the disease, so when many horses are in a stable, and the disease is very prevalent, those who 
have not been attacked should be watched, and the moment such an attack does take place, give of 
sweet spirit qf nitre, or when not at lianrt o' spint of hartshorn, an oiiiioe, in a pint of sound ale. 
Kxcrcisc the horse briskly, then well hand rub Iniii, clotiic him warmly, and it is more than probable that 
the disease will be cut siiort. Hut should it proceed, or should the disease have gone on unobserved to 
the appearance of the symptom detailed, begin by bleeding moderately, if the horse be not already weak, 
or If tlicre have not aiqieared the running ot matter from the nose If thc-re have, the bleeding had 
belter be disiieiised witli, unless the fever appear, from the quick Aill pulse and redness of the inner sur¬ 
face ol the nostrils and eyelids, to be still so considerable as to ri>quire it; in winch case we must not be 
deterred fVoin one inoileratc blooding; and which, if the febrile symptoms do not abate, may be even 
repeated. It will, however, in general rases, be advisable to avoid bleeding after the .second day of the 
attack, or after the discharge has apiieared from the nose, or after considerahlc weakness has come on. 
In all rasoE a very cool trmpet.ature is essentially requisite: Iiot stables or hot clotliing is very per¬ 
nicious, but particularly the loriiicr. A hood is not improper over the head, because it encourages the 
running to make an early api>earaiicc; ami for tins icason a warm mash iniiy advantageously be hung 
round the neck three or lour times a day. liefure the discharge commences, give night and morning the 
fever powder (fW. Pharm. 11578. No 1. or S.) iii a mash or drink; alter the running has come on, or as 
soon as the weakness has become considerable, give night and morning cither ol the fever drinks. {Vet, 
Pharm. 6.77!). No. 3. or 4) Malt mashes, when the weakness is great, arc proper; at other times bran 
mashes with plenty of chillevl wafer are best To relieve the throat, rub the ouLside with mild liquid 
blister (/(•<. Pharm. 6563 ) j and if tlie weather be waiin enough to allow it, two or three hours turning 
out in a held each day is proper. Green meat in the stable, when it can be procured, should likewise 
be given. , 

CkJd. Malignant ephlemir, murrain, or pest. Now and then the distemper or influenza assumes a 
ch.iracter ol uncommon inaiignance; which is happily not trcqiiciit here, but not untYc-quent in con. 
tiiicntal countries, sweeping oll'a third of the horses and kiiie, without any means lieing found sufficient 
to arrest its progrcs.s In these eases it is highly contagious, attacking almost all the horScs as well as 
rattle within its sphcie of action, or winch comiiuiiiicatc with c.ich other. IJr Layard, and Osmer, 
J'lnglish writers of established reputation, noticed the appearances of this disease lung ago; and their 
descriptions are not diflercnt fiom the milder kind notiecil d>434.) but in degree. The throat is intensely 
sore, and the mouth iileerated; the glands ol the head swell, and sometimes these and otliec parts sup¬ 
purate anil Iiiirst. 'I'he matter from the nose is blouily, and the steiieh intolerable; tlie weakness is also 
peculiarly gre.it, and shows itself early. 

6437. The treatment recoinmeinleci by lilainc is the early use of malt mashes; even ale i.s indispensable. 
Green meat should be allowed, and a very cool stall is iicecss.(ry, having a Iree eoimminication with the 
open air. As medinne, threedoses are noc-osary,every day, of the malignant opiilcinic fever drink {Vet. 
Phaim 658:1); halt a ]iint of yeast with a pint ol ale has been given, witli good cftcct, three times a day; 
also, to jirevent the iiilectioii from spreading, lumigutc the stables and all the outhouses with the preven. 
tive fumigation. {Vet. Pharm. 658.3.) 


SuBSECT. 3. Diseases the Head. 

6458. Epilepsy, megrims, sturdy, or turnsick, are c|iilcptic attacks of greater or less violence, and which 
are apt to be confounded with the accidental strangulation that sometimes takes place, firom a^'ollar too 
tight, or trum driving a horse hard up hill, &-c. The epileptic fit makes its appearance by a sudden stop; 
il the horse be m action he shakes his head, looks wild and irresolute, but alter some tunc he proceeds; 
when more violent, he suddenly falls down, is coiiviilsial, dungs and stales inseiisihly, and remains some 
time before he recovers. 'I'ltis disease, like staggers, is generally the eoiisequeiicc of too full a habit; and 
is, theretorc, best relieved by bleciling, and a more moderate diet; and, where it is convenient, a run at 
grass should be allowed to alter the habiL 

6t3y. The diseases ijf the hnise's eyes are not numerous, but they are very destructive. The ivrincipal 
are ophthiilraiu and gfilta scr^na. 

6440. The ophlkdtmia, lunatic, or moon-blindness, is a very peculiar disease among horses, afTbcting their 
eyes generally about their full growth, but sometimes later, and seldom earlier. It is but little known 
among mules and asses, and unknown in oxen and sheep It does not, however, appear to be a disease 
natural to the horse, as wild ones, or even those little subjected to artificial restraints, arc not observ cd to he 
subject to it: hut among others, it is become so common as to have the tendency handed down in the breed, 
the progeny of some stallions being more prone to it than others It is ofiei) very sudden in its attack, 
the eyelids being found swcllcti and almost closed to avoid the light; they arc also very rt>d within, and 
the haw 13 h.ilf drawn over the surface; the tears flow down the face perpetually, and the whole bead 
is hot; now and then these aiqiearanccs come on gradually. 'The sudaenness of the attack makes the 
complaint to he attributed to accident, as blows, hay-sCws within the eye, Ac.; and it is lYeqiiently 
difficult to get the owner of such a horse to helicvc that a constitutional attack, as it usually is, ran 
come on so suddenly. 8 omctiines as it comes on quickly, so it goes oft', the eye, Irom being opaque and 
milky, in twenty-four hoors becoming clear and almost well. When such an attack has taken plaot, 
even if nothing be done, the horse sooner or later amends, and tlic eye or eyes, — for it is sometimes one, 
and soinetimcs both that .are so attacked, — become again clear and well, and remain so an indefinite period, 
from five or six weeks to as many monlhs. Another attack, however, sooner or later follows, to which 
otiicrs succeed, each leaving incrcascdanilkmrss on the outer coats, and some dimness within the pupil, 
cither speck-hke ordiffiised; and finally the horse becomes blind iVoin cataract. AVlien one eye goes 
blind totally before the other, it is often the means of preventing the future attacK on the remaining one; 
which has given rise to a custom of putting out one eye to save tlie other, and which has succeeded. As 
this is a constitutional disease, brought on by artificial habits, as over-exertion, close unhcallliy con¬ 
finement, and heating food; so it is clear the abstraction of all these are necessary to remove the com. 
plaint, and to prevent a recurrence: but particularly the close, dark, and uiivcntilated state of the stable 
should be attended to, os well as the removal of the litter, which rctaius the volatile alkali of the urine, 
and irritates the eyes mosf injuriously. The foBd should be mild and cooling, and the exercise moderate, 
but long continue. Under the height of the attack, however, sest is advisable, with moderate light, which 
may be still further moderate by keeping over the eye or eyes a thick clothgvet with goulard water. (Vet. 
Pharm. 6575.} ^metimes one quarter of vinegar to thrt>e quarters of water has been found a useftil 
application: and whichever Is used, the eyes and eyebrows should be kept coutinually wet with It, which 
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by exciting evaporation will keep the part cooL A seton may be introduced under the eye or jaw. In some 
ciiscs, blistering the forehead or cheek is found useful; but in every instance bleeding is proper, which 
should Im> repeated until the disease lessens. Wlicn the horse is very tbll and gross, physic and alteratives 
assist the cure. When blistering is used in any part near the eye, the greatest care is requisite to prevent 
the blistering matter tlrom being rubbed into it. A very iieculiar uphtnalmiu aObetion is also sometimes 
occasioned, particularly to the horses of hot climates, by tlic entrance of a filaria or thread.worm into the 
globe of the eye, which swimming about in the aqueous humour, eventually occasions violent itiHani- 
mation. The cure consists m letting out the aqueous humour with u lancet, when, the lil^ria escaping 
with the fluid, recovery follows. 

6M1. GilSrto serina or glass eyes, so railed from the peculiar glassy appearance of the eye, arise from 
a paralysis of the optic nerve. As the eye is not matcilally .altered in appearance, a horse often be. 
comes blind without its being iiotieeil, until his cautious stepping, quick motion of his curs, &c., give 
notice of the case. On examination it will be found that the pupil remains dilated, however great 
the light, and the eye is irrcrorerahly lust In the veiy early stages, blisters to the forehead and 
stimulants to the eyes (as while vitriol a diachri, water/out ounces,) may be tried, but with faint hopes 
of success. 

MIS. Pide evil. This complaint commonly requires the altenilancc of an experienced practitioner : but 
the prevention is often in tlic power of owners, and others about horses •, and to this point we shall par. 
ticulaily direct their atlention. Pole evil is commonly the ctlect of accident. Uepcated small blows 
of the manger, or conliniicd pressure Irom hanging back on the halter, Ac., will, if not ruineilicd, 
produce swelling at the nape ut the neck, with some tenderness. In this early stato, if the collar be 
removed, and the part be kept continually wet with vinegar and wafei, ilic swelling will often disperse: 
but if. 111 spite of this, it piocceds to suppuration, let a vent be made tor the matter by a seton (ti.i37.} 
so that it may readily flow oiiL Introduce nothing healing, but ciicoiirage a free discharge^ and it may 
yet heal at once. When such is not the i.ssue, the dise.ise attacks the hgainents, si.i i-es iorin, and the 
matter burrows under the skin and mu.sclcs, when a seton must be introduced tioin the up< .niig above and 
should be brought out at the bottom : the seton should be then daily wetted with the liquid blister. ( Vet. 
JVmrm. 6.i<>3 } .Should tins plan fail, cscharotics will be required iii tlie furin of the sca/i/ing 
{Pet. I'harm. (1586.) 

(441. Strangles, vives, or tues. This disease has hern likened to the human measles, bceiinsG it usually 
attacks every horse, and most of them at a young period, between three and five years. It is fortunate 
when it attacks colts at gr.i.ss, as it seldom occasions iiicaiivenieiice, which has led some peisoiisinto 
error by turning their horses out as soon as attacked ; but it is not (otind that stabled horses, thus turned 
out, i><iss tbrougli the disease more mildly, but tJie lontiary, except the disease exists under its very 
liiildcbt form. VVliite has eonjcitured that colts breeding the strangles while ,it .gr.iss are afterwartls ex- 
cinjit from glanders, but this wants eunhrniatlon Prosser h.is also atliriiicil, that inoculation by the mutter 
of strangles is good ; because it mitigates the complaint, and renders the horse nut liable to any tiitiire 
attack : but tlie iiractiee has never g.iincd ground. When the strangles occurs in the stable, and now and 
Uien also in the Held, it proves a severe disAise, and shows it.selt under the a|ipear.iiii'C of a cold, with 
cough, sure throat, and swelling of the glands under the jaws, or behind and under the cars. Ssumetimes 
there is not much external swelling, and the tumours break inwardly, and nature cllcetsacurej at otheis 
they break outwardly, and tlie disease runs olf that way, and sometimes the swellings disperse cither by 
nature or art, which breeders think urifavnurable, as they su]>[>iise it renders the animal liable to a future 
attack, but many so treated pass the rciiianiderul their lives without more atfeelioii. 

CI'H’. The treatment of strangles. When the swelling lingers, and neither comes forward nor recedes, 
poultices are preferable to fomentations, which, by leaving the horse wet, promote cvapnrdlioii and 

I irodnee cold. Peal rceoiiimends blistering the part, as the best moans of promoting suppuration. Tho 
inrsc should be kept very cool, and bran mashes with waim water should be his priiicii al support, iiiiless 
the complaint last long, and prrslueo much weakness, when malt mushes should he substituted. lilecdiiig 
is only advisable when the early symptoms arc violent, as heaving ut the flanks, extreme soreness of 
throat, with inuih swelling around it, anil considerable cough, in which case bleeding and lever medicines 
are proiier. 

(445. Pives, or tves, is siqiposed to be a relic of the latter complaint, and it does appear now and then that 
after the str.Migles the |i.atutid or vive glands do remain enlarged (r46.‘k), wliieh uccasiutis the dise<ise in 
(luestioii; resolution may be attempted by mcrcurud frictions j suppuration should be avoided, otherwise 
the glai^ may be destroyed. 

fi'lk). Diseases of the mouth, lampas. Alt horses, but particularly very young ones, are liable to enlarge, 
niciit of the rugic or ridges of the palate, dependent not on any local disease eoiiliiied to tho part itself, hut 
occasioned by an affection of the whole passage of the mouth, throat, and stoiii.ieh. It is usual to attend 
to the juirt only, which is scnrifieil or burnt to little purjiuse, when a mild dose of jihysic, or gentle altera, 
lives, would prove mure certain expedients; to which may be addetl rubbing the nig.e theiiiselvcs willib.ay 
salt, or with vinegar. 

14(7. Bridle sot es. When the bit in colt breaking, or in hard.puHing horses, has hurt the bars, care is 
requisite to prevent the bone becoming carious. Touch daily with segyptlucuni, and cover the hit with 
leather, unless total rest ran be allowed. 

6448. Diseases of the teeth arc ftilly treated of under the anatomical description of the bones. (6305.) 
Subsect. 4. Diseases of the Neck, 

6449. FistuUms withers arc brought on usually by pressure from a saddle with too low or narrow a s-addlc. 
tree; and what has been said both with regard to pieveiition and cure on the subject of pole evil, will 
equally apply here also. (6443) 

6450. Sore throat is common to horses in colds, in influenzas, and in strangles. (6434. 6143.) It is dis. 
rovered the horse chewing Ins hay, Imt instead of swallowing he drojis it from liis mouth, or, os it is 
railed quids It. He likewise snows a disineliiiatioii to di.nk. In every case, the horse finds great difficulty 
111 reaching every thing that stretches his neck duwiiarwds or upwards ; his water therefore should be lield 
to him, and his hay should be palled for liira; omission of these services greatly aggravates the sufTerings 
Of horses labouring under sore thirait, 

64.51. Swelled neck. A very serious swelling sometimes follows on bleeding with a rusty or iwlsoned Ian. 
cet, or fleam, and sometimes also from causes nut api>arcnt. (6.547.) 

« 

Subsect. 5. The Chest. 

6453. Infiammation oflAe lungs is a disease to which the horse is peculiarly liable; as we might a priori 
suspect, from the vast dimensions of bis circulatory system, and the vast alteration ftom a natural state to 
which we subject him, and thereby increase his pulmonary rireulatioii. 

64!ki The causes are these deviations remotely, but the immediate attack is generally brought on by 
sudden cold, acting on a licated surface; and thus it is that knackers and colUrroakers in ftosty weather 
exjiect a glut of horses that die from this disease. Hard ^ding is a very eummgn cause, and high feeding 
also. It often commences slowly, a hard dry cough has been slightly noticed, but which has occasioned no 
alarm fur two or three days: gradually, however, the cough ajipears to give the horse pain; he ocrasioiiaMy 
shivers, and bis ears and tcetiieel colder than the rest at las body; he heaves at the flanks, and the lining 
of his nose is found to be much more red than usual, m the worst cases it is seen of a purplish hue; the 
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iiiBldc of the eyelids also are tinged with the inflammation. The appetite now becomes aflfected ( ami 
alUiough there is not iniirh apparent pain, except when the horse coughs, yet there is much anxiety of 
countenance present The pulse is usually small hut quick. If in this state the horse accidentsUy or erro- 
iicously lie taken out and subjected to considerable exertion, it is almost always fatal to him : it likewise 
happens that this complaint i» sometimes mistaken for distemper, and, flrom a fear of profuse bleeding, the 
only remedy that is to be depended on is omitted, and (he horse is lost. At the veterinary college, In these 
eases, a small dose of aloes is given every six hours, and after being bled and rowellcd. the horse is turned 
out in the open air; and It is afllinncd that many recover from this tn-atment Certain it is, that the 
stable in which a horse is placed in this disease can hardly bw too cool; but when entirely turned out, 
his feet and legs cannot conveniently be hand-rubbed, or band.ifoil up to promote circulation; neither 
can wo blister a horse when tumce out, so conveniently; and on blistering we deiiend as the second source 
of cure. 

6*5+. Tlu treatment is to be commenced by attempts at lessening the action of the arterial system by 
early and large bleedings, as seven or eight quarts ftoin a large horse, and which should lie repeated in flve 
or six hours i( he be not relieved in his breatiuii". Inftnediatcly rub into the brisket, on the chest, and 
behind the lore legs, the blister. {I'et. Phurm. (K!). No. 1) Give half a dose of physic, and assist it by 
m.ishes and warm w.iter, w hich, if not readily t.'ikeii, born down Back.rake also, and throw up the laxa¬ 
tive clyster {Vet. PAart/i. GiiCti.) Avoid all exorcise, clothe moderately, allow a free circulation of cool 
air through llie stable, and rub the legs frequently; aud when not under tins process, keep llicm Imndugetl 
up to the knees with hay-bands or woollen cloths Wlien the bowets .are opened, give the (ever drink 
[I'et Pharvi 6.>ti0.) three times a day. The terminations of lhi.s cuinplaint are lanous. 11 is not inicoiii. 
moil for the horse to aiipcar better, to cat and to drink, and to excite every hope of a pertoct recovery ; but 
on some sudden exertion he tails down and expires On examination after death, it is tuund tli.it ctliisioii 
of a large quantity of serous fluid h.is taken place in the chest 
fii.5.5 Thtri mind is another termination oj miriinionia, by leaving the bronchial passages chargcii with 
coagulated blood. Mmlerate exercise and soiling in the stable, with mild incrciiiial nliyslfl, form the best 
iiKxIc of treatment j but Ireiiuciitly the cough resists nil these, and terminates in broken wiml. 

fitVi. Ruating is also a tci minalioit of pneumonia, in wliicli case the lungs are not aflbeted, but eon- 
goaleil blood, under the name ot cixigulablc lymph, remains in tlie ti kchca or wiiidpi^, and obstructs the 
tree passage of the air; hy means of which the roaring noise is made. It is in vain to cxjiect a cure : 
blistering tlie throat sometimes slightly relieves it. 

t)l.57. Chiontc cough is also a tci iiiination of pneumonia, and appears dependent on a peculiar irritiu 
bilily the disease leaves in the bronchial lussages, winch arc lound atterwards inca)iable of bearing any 
sudden alteration of temperature: thus liorses with ttiis kind of eough are cxcitiHl to it as soon as tlie 
stable door ojieiis, aud by every exertion, by drinking, bg eating, and, in fact, by any thing that alters 
the situation of the bmly, or is new to the part, lint, besides pneumonia or iiifliiinroution of the lungs 
priMliinng it, it is often brought on likewise by gross tceding, which, weakening the stomach, im¬ 
poverishes the blood, and thus injures Uic lungs which are icd hy that blood. Worms also by the same 
means are a r.ause ol chronic cougli It is thus that wc Ajiert to derive benefit by mediums acting on 
the stomach (xreeii food is otteii found useful, hut particularly enreots. 'I'hc hay should he cxoollent 
in qii.ility and small in quantity; and it will be tuund that soiling in the stahle, but particularly a course 
of Ciirrols, forms a better plan of treatment than tinning out It worms he susm'cted, treat as under 
that lie.id. (G+78 ) Formube of chronic cough b.ilU are seen in the frt. Pharm ((i5n').) 

t>+76 JttoKin loind IS atso soinetwies bionght on by piunvionia, and sometimes by occult causes. It is 
often uccasioiiccl by over-cxeition after tull inc.il.s, in which the lungs liecnnic jicrinaiioiitly weakened, 
prili.nis ruptured, iii their air-cells Inexpcrieiicwl jirrsons tinil some ditticulty ili detecting broken wind 
Irom other chest aflectiniis, as clirunic cough, occasional colds, tec. 

6*59 Ciileiui of bioken wind. The cough whiih accompanies bioken wind is a short deep hollow 
grunting noise, and the short grunting cxjnratiou is pcciiliaily exciteil liy turning a horse quickly round, 
striking him smartly with a stick .it tlie same tune, which often priMiures the deep sound without the 
coiigli; and which is so signiflcaiit as never to tie mistaken when once heard and uttciiilcd to: but tlie 
principal peculiarity arises Irom the beating of the flanks, which ojicratc rather by three efforts than by 
two as usual lii the lirst, the air is drawn in, in the iisnul maimer, and the flanks fill up as iii coinmon : 
but III the next, the f.illing of the flanks is hy no means natural; lor it is not done hy a gradual sinking of 
the sides, but it takes place at once, with a Kind of jerk, as though the horse »s're sighing; and then a 
third effort takes jilaec by a more slow drawing np ol the uiuseles of (he Ix-lly and flanks, to pr^ out the 
reinaiiiing .sir. Broken wind usu.illy destroys the fecundity ol the mare, and hence argues permanent 
altcr.ition ot structure; it is also always incurable, but horse.s may be rcnderetl viry useful that base It, 
by feeding them very nutritiously, but with their food inui h condensed in bulk l.ittic hay should bo 
allowed, and th.al little siiould be wetted, water in any other way should be given but sparingly, lor winch 
they are however very greedy : from winch eireiimstance, as well as that they are peculiarly fl.itiilent, we 
learn, that the vitiation of the lungs is eillier aggr-xvated by the deranged state of the digestive organs j 
or, which is more prohslile, that the digestive powers heeonie we.ikcnoil from the state ol the lungs. In 
some lew eases a partial rupture ot the diajihragm or midriff has been observed in broken wind. 

6ifi0. diseases qf the betfi/. Inflamed stomach seldom att.ieks the horse as an idiO{Kitlnr aflection, but 
it IS not unfrequent fur the stomach to become inflamed by nniictal ixiisons as well as rendered inert by 
vegetablu ones. Ovor-dUtention may also inflame it. 

(itfll. Mineral poisons iiijtaiiic the stomach acutely, and produce excessive distress, and cold sweats ; tlie 
animal lies down, rolls, gets up again, looks short round to his ribs, stain|is with his fore feet, and Ins 
pulse beats quick and snort Win n arsenic or corrosive sublimate have occasioned the malady, a viscid 
inuens distils from the nose and mouth, and the breatli is fetid. Wlien copper iii the form of vitriolic 
salts or verdigris has been given, to the foregoing symptoms are usually added inefibctual attempts to 
vomit. Immediately the poisoning is discovereil, pour down two ounces ol sulphuretted potash, in a quart 
of water; or in the absence of that, an ounce of common potash in the same quantity of water: or when 
no bettor substitute is at hand, even strong siuip-suds are advisalile. Mineral poisons have also another 
mode of acting, and arc often received into the constitution, neither by design to do mischief, nor by 
mistake; but are purjiosely given as remedies In this way, both mercury and arsenic are frequently 
given for worms, glanders, farcy, &c , in daily doses, winch, when even of considerable magnitude, oi*i- 
sion for many days no inconvenience; all at once, however, the constitution becomes fully saturatixl with 
the iwison, and although before diiilised throughout the blood, it now appears to return and act on the 
stoiiiach to the great surprise of the owner. In these cases the symptoms are not usually so violent as in 
the former instance, but they are cquSlIy fatal A similar treatment with the one already prescribed is 
necessary; and as soon as the first symptoms are abated, give laxatives. I n all these cases, large quantities 
of linseed tea should be horned down, the back should be raked, and clystefk thrown up; blood should 
also be taken away plentiftilly. As a preventive to this latter mode of poisoning, whenever mineral 
agents arc used, it is prudent every five or six days to stop a while, and then recommence, by which the 
constitution will part with the previous quantity. „ . . . . , v •. 

6104 Salination is also another mode qf poisoning i and though not equally injurious to thestoraach, it 
often proves distressing and sometimes fatgl. whenever, therefore, mercurials are given, carefully 
watch the gums, and as soon as they look red, and the horse quids his hay, give him a mild purge instead 

of his mercurial ■ * . , j , 

G46a Vegetable poisons also inflame the stamaek j but by no moans in aw equal degree with the mineral 
poisons; HOT Is it supposed that It is the liiflammation they raise that proves destructive, but by an efibet 
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communicntcd through the stomach to the nervous system. DigitMis purphtea or foxglove, 7%xus 
bacc&tii or yew, tt'iiftnthe cruolta or water dropwort, Ciri'ita vir>,sa or water hemlock, j'heUaiulrliim aquft. 
ticuin or water {rarsley, 6'biiium niaculdtuin or riimmoii licinlock, are all jmisonoue in a high degree to 
horses, and may be taken accidentally by the animal .is lood, or given injudiciously as medicine, tfirotu 
kail or tobacco, and the vegetable acid nr vinegar, are aiso jKiisunous, and arc sometimes productive of 
injurious consequences by over-doses, when intended as remedies. It is little known that a piiitof strong 
vinegar has destroyed a horse. A.swe cannot remove the matters from the stomach, we must endeavour 
to neutralise their eficcts by acids and demuicciitii, as oil, butter, &c.: thus, when narcotics have been 
taken, a drachm of sulphuric acid or oiUof vitriol may be given in a quart of ale; or six ounces of 
vinegar, with six of gin, and a quart of ale, mnv be trml An excellent domestic remedy might be found 
in two ounces of flour of mustard mixed with ale nr other fluid. 

K46+. Stomach staggers. This peculiar cumplaint, which is even yet but little understood, appears de¬ 
pendent on a particular state of stomach, acting on p.irtu-ul.ir foods; and not on what is taken in acting 
on the stomach, as was supposed by Coleman, White, and others Fiom later coramunications of White, 
he also now appears to consider it as originating In “ a jieculiar state ol stomach ” Blame appears always 
to have characterised it as “ a speciHc iiiflainm,itioii ol the stomach ” It appears among horses of every 
description, and at grass as well as m a sUbIc; and tliere is reason to think it epidemic, as it is prevalent 
in some seasons more than in others It may, jicrliaps, be regarded now and then os endemic also; under 
which circumstance it appears coiifliicd to low wot situations, wiiere long m.trsliy grass is abundant, and 
where noxious aquatic plants mix themselves with the grasses When it occurs at grass, the hur.se is 
found stupidly dull or asleep witli his licad resting .against sumctliing. This lias occasioned the disease 
to be called the sleepy staggers: and it h.as utteii hoeii conlonndod w ith the phi en Iti.s, or inflammation of 
the brain. (OiSP.) In the stable the horse dozes, ami rests his head in the manger: he then wakc.s up and 
falls to eating, which he continues to do until the liisteiitiuii of the stoiii.iih '.ici'oiiies enormous ; lor the 
peculiarity of the com|>Iaint consists in the total stop th.it is put to digestion, a.i.l the uneasy feel of the 
distention con.scqucnt to such indigestion ajipears to ileceivc the horse, and by a iiiorind excitement to force 
him to take in more. In this way he continues eating until the distention prevents the return of tlie blood 
foom the head, and the animal dies apoplectic, or his stomiirh bursts witli uver-iiistciitioii. Mure ire- 
quently, however, the stomarh becomes flabby, inert, and paralytic, and after death presents marks ut 
iiitiummation towards the i>}lorus, 

6'U)"»: Thr treatment. When recovery has taken place, it Ii.is occurred only when the disc.ase h.ii licen 
very mild, and has been assisted by stimulating tlic stoniach into action by purgatives, at once active and 
invigorating, as an ounce of aloes dissolied in halt .i pint of gin When a horse of extreme value is 
attacked, croton ml might be tried to the amount ol 20 or 25 lirops in two ounces of tincture of aloes. 
Warm water m small quantities, or mixed witit: common salt, should he licnucntly passed down. Keiiiove 
every eatable; rake, clyster, and haiid-nih; and, if the dcterini nation to the head he extreme, bleed, other¬ 
wise avoid it 

646(1 Inflammation of the howeh, enlerilt^ or ted co/ir, is a very distinct disease from the gripes, 
gullion, or (rot, with wiiicli it is, however, very ajit to he loiitounded to tlie destruction of many hoiscs. 
The peritoneal inflaimnatiuii of tlie bowels, tlie one here treated on, is an aticctioii of tlieir outer 
covering. 

6467. 2’Ac causes are various. It is not unircquently brought on by a sudden translation of cold after 
great heats, as swimming during hunting, or from the removal of a horse fiom grass at once into heated 
stables; neglected grqies, or inng.rontnim'd costiveness, excessive riding, and the immediate drinking of 
cold water, have broiiglit it on. It begins by restlessness, loss ot .ippetite, and some uneasiness; the mouth 
is hot and dry; tlie inner iriemhraiies ol the mouth, nose, anil eyelids aic often redder than natural. As 
tile disease advances, tlie iiaiii, before nut violent, now incre.iscs so as to tiirce the horse to he down and 
rise again trequcntly; and when very violent, he kicks at Ins belly, or looks round at his sides, jiawilig 
his litter very frequently. The pulse is usually small, quick, or hard; sonietiuies it is more lull .iiid 
small, but always hard. Breathing is quickened, niid tlie flanks heave, the cxtreri.ities are alternately bet 
and cold, but continue longer cold than hot, and the aiiiinal is costne ' sometimes jxiin may force away 
a tew hardened halls of l,eres, hut the principal contents are retained. Blame has given the distinguishing 
features between tins disease and colic, under which head uo h>ive st.itcd them. 

iiBiS The tieatment must be active and immediate, or a fatal termination may be expectesl. Begin by 
abstracting a coiisKlerahle quantity ot blood, from a large horse to the amount of seven or eight quarts ; 
proceed U back.rake; throw up a large clyster ot w arm gruel (ji\ e by the mouth, if the expense he not 
considered an object, a pint of castor oil, mixed by means ol the yolk ot two eggs, with half .i pint ut broth 
or gruel. If the expen.se be objected to, give olive oil instead, following it up iii half an hour by a gruel 
dreiiril, in nliich six ounces of TCpsom salts have 1)0*00 dissolveil. A sheep*skin, immediately as it is re¬ 
moved from the sheep, may he applied to the belly, which should first be well riihhcd witli the stronger 
liquid blister. {Tet Tliartn. h.W.) In tour hours repeat the bleeding; if .i considerable improvement 
have not taken place, and if the bowels be not unloaded, give more oil, and clyster tVeijucutly, having first 
back-raked. Avoid exercise; first hand rub, and afterwards wrap up the extremities to the knees. As 
a clear passage fur the dung is found, the syinptums mitigate, and the animal slowly recovers; but ha 
must be fed at first very sparingly. 

6k)U Inflammation qf the inner surface of the intestines is, in some measure, dilTerent from the former, 
whicli, as before stated, is an aflection of their outer covering; whereas tins is usually confined to their 
villous surface, and may lie brought on by suiierjiurg.ition from over-strong jihysic, or from mineral acids 
being taken in, particularly mercurials, which often exert more iiitliieiicu on the bowels than on the 
stomach. It differs ftom the former in the symptoms being generally accuinpHiiicd with purging; neither 
is there usually so much pain or uneasiness present, nor such cold extremities; but where from the 
violence of the inflammation these symptoms are jiresent, hlecxhng to the amount of three or lour 
quarts is a jiroper preliminary, but ran h.irilly he with propriety eontiiiued. The same stimulants to the 
outside of the belly should be used as in the last disease; hut here, warm general clothing is recom- 
mendod as well ns warmth in the stable, as also li iid.riilibiiig to kciqi up the circulation in the extre¬ 
mities. Give astringent drink {Ti't. Phann. 6352 Mo. I. or 2) with a pint of lioiUxl stnrcli every 
ti^r-c hours, and pive the same by clyster with two quarts of jiot liquor, or tripe liquor, free trom salt. 

<W70. Dysenteric indammation vf the horse’s bowels is happily not very rommoii, hut now anil then 
appears, and is then called by farriers molten grease; they mistaking the morbid secretion flroui the in¬ 
testines, for the fat of the hotly melted down and passing off thus; but dysentery is a peculiar inflam¬ 
mation of the mucous surface of the intestines, not contagions as in the human, nor epidemic, nor 
c:xhihiting a } litrid tendency; but is peculiarly confined to a diseased increase in the mucous secretions, 
yet very difibrent ftom smmle diairhiiea, which is a mere increase in the peristaltic motion, by which the 
Common aliments arc quickly passed through the intestines, and ejected in a liquid form by an increase 
in thmr watery secretion. Whereas in the dysentery of the liorse, the mucous ol the intestines sejiaratcs 
ftom them in Isrge quantities, and comes away with the dung surrounding it; but when it docs nut pass 
in this way it apfiears in membranous films like aoitdcn leather, or in stringy evacuations, like morsels of 
fat floating in water; sometimes there is a little blooily apjicarance, The usual symptoms of fever are 
always present, but not in a very high degree. , „ 

6471. The causes are cold, ovcr-riding, and not unfrcqucntly acrid substances within the intestines: 
cbaiige of food has occasioned it, and now mid then superpurgatioii ftom strong physic. 

M7& The treatment. In tlid first stages bleed consnlerahly, and give, as the first internal remedy, six 
ounefs of castor oil, which will amend the faical evacuations considerably; afterwards administer the 
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fb11owing:->J*o4(vin*«i^ ipeeactumha, a drachms powdered opium, a scruple; liipdd arrow-root, eight 
ouneer. Should this not check the evacuation, and aliould it continue as mucous as at first, again give 
castor oil, and then follow it up by cither of the drinks directed for the cure of scouring or looseness, 
( Vet, Pharm. 6562 ) 

6473. Dtarrhwa or looseneu. This complaint originates in an increased peristaltic motion of the 
intestines, with an increase of their watery sergetion, and is distinguished from dysentery by the purging 
being comidete firom the first, and seldom occasioning much fever or disturbance in the general health, 
unless exceedingly violent. The stools are merely solutions of the aliment, and unimxeil with mem. 
hrannuB films as in dysentery or molten grease. It sometime.^ luccceds to ovcr.strong physic ; at others 
the food itself enters into new combinations, and forms a purge Some horses have their Imwuls coiisti. 
tiitionally weak, as lank.sidcd small-carcated ones, where the mechanical pressure hurries the contents 
forwards. Salt mashes and sea water will purge horses violently seinetiincs. In violent cases, horn down 
liquid starch, and throw up the same by clysters. Give astringents (/W. Phartn, 66.12. Xo. 1) two or 
three times a day ; keep the animal warm and quiet. In the milder cases and in habitual scouring clmnge 
the food. The change should be generally firnm one mhre moist to one less so, as beans, &c. Itarley will 
sometimes stop looseness : malt iisiially increiises it. Buck-wheat is often a check to habitual diarriicea. 
Kfflcaciotis astringents will be found in the Vet Phat m, (6552.^ llepcat either of these night and niorniiig. 
Give but little water and that little warm. 

6474. Colic, flatulent or spasmodic, calicil also gripet, fret, or gullion, is an important, because a 
fireqiient, disease, and because it frequently destroys citner quickly by its irritation, or by its dcgeuorating 
into the red or Inflammatory colic, when improiHirly treated or long coutmued. It is usually very sudden 
in its attack 

(H75. The causes of colic are not always apparent. It is sometimes occasioned by intestinal stones, 
which accumulate to a great slxe, remaining tor years in the cells of th<‘ colon, until some accidental dis¬ 
placement occasions an interruption to the peristaltic motion, ('old in its various forms is a parent of 
colic; but under the form of cold water given wlicti a iiorsc is hot it is most common. In some hnises it 
Is so fyequent as to become a constitutional apiHindagc. 

6476 The distinguishing matks between cohe and mfiammalwn if the boiucls arc gained, according to 
Blaine, by attending to the following cirLUin.stances : — In gri|>cs the Iiorsc has violent tits of puiii,but they 
remit, and lie has intervals of ease, 'i'iie jsiiii in mi coin; is more uniform and less violent. In gripes, 
the pulse is, in general, natural; in red colic it is quicker th.iri natural, and commonly small. The ex¬ 
tremities are nut nsualljr cold in gripes ; in red colic they usually arc Iti grqies, the horse attempts to 
roll on his back, which in red colic he seldom does. There arc no marks of fever with gri|jes, as rod eye¬ 
lids, inflamed nostrils, &c ; but in red enlie they are always present When spasmotlic cohe has con- 
tinned some hours, it is always proiier to bleed to jircvgiit its ending in inflammation : bleeding in the 
mnutli IS quite useless. Back-rake, and throw up clysters of warm water, one alter another, as fast as pus. 
sible, which otten overromes the irritation. l,a l‘'ossc rei'ornmeiids a eiirious remedy; but as it can always 
be obtained, and has the sanction ot lung experience, it may be tried. An onion is pouinled and mix^ 
up with some powdered savin; in default of winch, use powdered ginger. This is to he introduced up 
the rectum as nigh .is pos.siblc, and the Iiorsc is to be then ninrod liriskly about An onion put up the 
linulament whole has long liecii a domestic renii'dy. Tlio followiiiK is recuinmetidcd by Blaine; -- Spii it if 
vitriolic wilier, an ounce, powdered opium, one drachm ; oil oj tuipenliue, three ounces-, warm ale, a 
pint. He also recommends the folloniiig more simple remedy as always at hand •—IVteerpt esscilJuice if 
two or three laige onions, common gin, common oil, of each half a pint; mix and give White recom¬ 
mends a pint ul brandy, or ut gin, with water, as an excellent cnninnative. Clark, who has expressly 
written on gripes, extols the virtues of a mixture thus made; whiih, if it have the qualities he attil. 
biites to it, and which there is no reason to doubt, no agriculturist, coach or post master should be 
without it: — Pimento bei 11 /, railed also allspiee, giound Jine, half a pound, spirits of wine, and of water, 
qf each a pint anil a hnlj; iiitusc these together, and keep tor use. (live a quarter ot a pint every 
hour until full relief is obtained; hand rubbing, wispiiig, or fomenting the bowels with hot water at 
the time. 

6477. Inflammation of the intestines from wounds in the belly frequently occurs; and these injuries may 
hap[ion 111 leaping over hedges or jwlo gates, or may bo inflicted liy the boms of a cow. Sometimes the 
strong tendinous covering of the belly is riiptiired, while the skin remains entire ; the gut then protrudes 
and forces out the skin into a tumour. The first thing to bo done is to put the gut back, taking care at 
the same time, otherwise extensive inflamiiiatioii tollows, to remove any dirt nr other matter Wiat may be 
sticking to it; for which jmrpose, should it lie found necessary, it may be washcil with warm water, but 
With nothing stronger. If the gut cannot be returned, from its being lull of air, and the ojiciiing in the 
belly be too small to put it back again, such opening may be c,irotnlly enlarged to the necessary size; but 
if the animal can be thrown upon his bark conveniently, a gieat deal may be done that cannot otherwise 
be accompIishciL After the gut is returned tlie skin only should be stitched up, and a cushion of several 
folds of Old linen and tow being placctl in the wound, it should be kept in its situation by means of a wldo 
bandage rolled round the body, and carefully secured. The animal should then bo copiously bled, and 
have his bowels cmpticil by clysters The only food he should be allowed is grass, or bran mashes, and 
that only in moderate quantity. When the distention ol the intestines wholly prevents their return, it 
would lie prudent to puncture them with a very fine instrument, and thus to sufll-r the air to escape, 
which, although subjecting the horse to the risk of inflammation, is better than the certainty of death by 
having the intestines protruded. 

6476 Worms if horses are of several kinds. First, bots in the stomach; but which, as they mostly attach 
themselves to the hard insensible part of that organ, seldom do harm. Clark faiicifblly supfioscs they do 
good, and devises means for furnishing them when not in existence. The bot is the larva of the (E strus 
4qui, a fly which deposits its eggs, it is sunposed, on the grasses on which horses feed, and probably on 
parts of the horse himself, from whence they pass into the stomach by the food or by being licked ofil 
Certain it is they get there, arc hutched, and there remain hanging to the coats of it by two tciitauulv, 
receiving the juices of the masticated food as nutriment After a ronsulerabie time they make their way 
out by the anus, drop on tlic ground, and are first trjnsfurmeil into chrysalids, and afterwards into parent 
flies. When bots fix themselves on the sensible imrtion of the stomach they may do harm; but 
meilicine that we know of will destroy them. The Hies, or large round worm, sometimes occasionsnis- 
chief, when it exists in great numbers, such as a staring coat, binding of the hide, irregular appetite, amt 
clammy mouth. The best remedy is the Spigblio raaiylundica or Indian pink, in daily doses of half an 
ounce. Tm'nia tare not common in horse; now and then they exist, and arc best combated by weekly 
doses of oil of turpentine, three ounces at a time, mixed by means of the yotk of an egg with half a 
pint of ale. The A'icaris or threed.worm? are Ixist removed by mercurial mirgativcs The existence of 
worms may be known by the appearance of a yellow matter under the tail, and by the disposition the 
horse has to rub his fundament Blame rocomipeiids the following vermiftifm: — Powdered arsenic, eight 
grains y pewter or tin finely scraped y Venice turpentine, half an ounce: make into a ball, and give every 
morning. He also recommends salt to be given daily with the food; whicli agrees with our own expe. 
ricnce as one of the best vermifuges known. It is a faet acknowledged by the residents along the sea- 
roast, that horses troubled with worms wilk often voluntary ilrink largely of sea water, and thus cure 
themselves. 

6471). The diseases of the liver are acute inflammation or^iyiat'itis, and chronic iiflammation or yellows. 
Hepatitis is the acute inflammation of tliis organ, which, like the lunifii, stomacb, and intestines, mav 
Spontaneously take on the aillH;tion. The symptoms are not unlike those which attend red colic, tuit with 

'3.R4 



984 PRACTICE OF AGRICULTURE. Fast JH: 

less violence. If it be not, however, arrested, the termination will be equally filial. About the third day 
the whites of the eyes turn yellow, and tlie mouth also. Bleeding, blistering, and purgatives form the 
methods of cure as practised in red colic, 

(iltiO. Chronic inflasnmatmn or yeilowt. The liver of horses is less complex than that of many other 
animals, and is therefore not very liable to disease; indeed some authors aitirm that the horse is never 
atlbrted with Jaunilice. but that the yellowiiosa of skin i%,a mere stomach affection: this is, however, 
erroneous; and not only docs the liver Woinc hardened and thickened occasionally, but the bile becomes 
diseased and is thrown out in that .state by tlio blood over the body. If fever be present, bleed, but if the 
symptoms {wesent no token of active iiillaqamation, give each night ten grains or calomel, and every ten 
days work it off with a mild dose of physic It is, however, necessary to remark, that it is not every 
yellowness of tlic skin th,it hetokens either an acute nr ninonic inflaromation of the liver. It is tlic pro. 
perty of every serious inflammatinu of any of the itn|ini(ant organs of the chest and belly, to comrauni. 
cate a portion of the evil to the otiicr organs immediately in conjunction with the liver: thus an affection 
of the stomach or intestiiios, of the inflainraatoiy kind, very often occasions redness of the membranes of 
the nose, eyelids, Ac. &r. 

6481, iWst’a.scs of the urinarj/ organs Inflammation of the kidneys is an idiopathic affection, not one 
of frequent occurrence; but as brought on by injuries, such as ovei-riding, heavy loads, or violent diu¬ 
retics, it 18 not iinfrcqucnt: when idiup,ithic, it in,iy be the effii't either of culil, heating food, or a trans. 
lation of some other inflammation; in ivhieh cases, it comes on suddenly, and assumes the same febitie 
appearances that other intpstine infl.immations produce; but there is not often great apparent pain, lint a 
flrrquent inclination to stale, the quantity made being so small as almost to amount to .h stoppage of urine, 
which IS less or more complete, as one or both kidneys are alll'eteu What little urine is made l,s also at 
first very thick, and then bloody. Wlien the disease is tlie effbe-t of external injury, the urine is not so 
si'aiity, but is more bloody; and this symptom precedes the other. There is n.sually much pain and stifft 
ness alxiut the loins; and we learn froiri lllaine, that a swelling and a |>aralytir , {.O'ction ot tlie hind leg, 
of the side of the aff'ected kidney, sometimes is a le.iture in the connplaint. 7'o di .tmguish this niflam. 
mation from that of the neck or bixly of the bladder, with whieli it may be confounded, the •■anie author 
recommends that the hand be p.isscd up the rectum; when, if the atlection belong to the kidneys, the 
bladder, whctlier full or empty, will not be hotter than usinil; but the contrary occurs when any part of 
the bladder is the scat of the disease. 

648^ The treatment must he active, and in most respects similar to what has bi-cn recommendcil for 
red colic, as regards emptying the bov/els, and endeavouring to lesson the arterial action by bleeding , but 
here we must carefully alist.un from untiliiig the kidneys hy diuretics internallv, or blisters externally. 
A newly stripiied shee|iskin placed over the loins, or active fomentations of hot water, arc the only 
sources of eouiiter.irritatioii that are proper, neither should diluting liquors be pressed, on account of the 
distention they occasion, but no evil can arise from frequent warm clystering 

Jttjtainmrition oj the blatUler. When the body ot the bl.iililer becomes infl.imed, there is frequent 
staling finm the very first .ittack , but when the neck ot the liladiler is the seat ot the evil, the squeezing 
out ot a few drops will only take place when the bladder li.is become lillt'd, which may be known liy pass¬ 
ing the li.and up the rectum. 'Fhc treatment will be alike m both cases, .and is the s.iine as recommended 
for the last aflcction. It must be evident, that warm, mild, and frequent clystering must here be i>ecu- 
liarly advisable. 

6484 Stiaagiu-y or sr/ppression of urine, inrou/iariice (if urine, bloody urrne. Strangury may arise 
IVom an injury done to the kidneys, nr to Ihe bladder, by slrains, or by the absorption of iiritating niatters. 
In these cases, bleed if there be lever, and if not, merely give the lioise absolute rest; mash liiiii, give 
gruel, and warm his water for drink. H/ooily uiine should be treated in the same way, some horses have 
such a natural or acquired weakness of kiiliieys, as to stale blood with their urine on every occasion of 
over-exertion : tlie means freipieiilly used for relief are such as aggravate the complaint, and indeed are 
often the occasion of it, whii Ii are diuretics Strong iliiiretics injure hotses more tfiaii stiniig physie, and 
benefit them less than .my other ol tlie |>opular moans made use of. In retentions of urine, but particu¬ 
larly 111 the case of bloody urine, they are absolutely improi>or. 

blS.'i. Dmhi/es, pKPfusc statin/', or pissmg evil This disease is more frequently forceil on the horse 
by long-contimiiHl diuretics, or fiom a siniilar efl'cet brought on by kihi.dned oats, mow-burnt hay, and 
some green vegetables, than acquired from constitutional iiidispasition. 'i'he horse first stales often and 

I irofuselv, he then becomes weak and faint, anil sweats on .my oxortion. If it he .at all eonstitiitional, his 
iide IS bound from the beginning, and his mine will have a sweet taste, but if Ins appetite were goml, 
and Ins coat sleek, bright, and clastic w hen the urine was first oliscrvcd to be immoderate, the evil arise.s 
from some lault in the feeding, clothing, exercise, or other man.igemcnt of the horse. Kxaniiiic into 
these matters, particularly into the food, and next the water. Knquire ivliethrr diuretics have been given, 
undei an erroneous siipjiositiun ot incrciisiiig the roiiilitinii, and alter what may be amiss. It this do not 
remove the com)iIaint, try the following, after Blaine’s directions. — Liver q/ s'ulphui , two drachms; uva 
ursi,four (liachms ; oak bark, one ounce; catechu, hatj an ouncealum, half a drachm: give as a daily 
drink in a pint of water. 

6486. Stone and giavel. Calculous concretions are not uncommon in the large intestines of horses, 
where they grow sometimes to an enormous size, loilged in one ot the colls usually, and where they ocea. 
sioii but little inconvenience, except a displacement occurs, when serious cvil.s, as colic, inflamination, or 
total stoppage, follow. In the bladder, stone is very seldom found; and there is reason to believe, that 
though gravel is a common term in the farrier’s list, that it seldom if ever occuis; injuries of the kidneys 
and bladder being usually mistaken for it. 

SoBSECT. 6. Diseases of the Skin- 

6487. Mange is a contagious disease not uncommon among low-bred and badly kept horses, but which 
Is seldom generated in those properly managed. When it is the effect of impoverished blood, a different 
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clean all the apartments wit!i soap and water. 

6488. Surfeit wilt now and then degenerate into mange, but more generally it is brought on by a fulness 
of habit actwi on by sudden transitions from eold to heat, or heat to cold : it is likewise not unlrequenlly 
the consequeneg of ovcr-fatigue. If it show a disiHisition to spread, ifnd the skin become scaly and scurfy- 
treat as under itiangc; otherwise treat as directed under want of condition. (6425) 

648i). Warbles arc of the mature of surfeits in many instances, in others they are brought on by the 
jiroasure of the saddle, which either suppurate and burst, or btconie Indolent and remain under the name 
of sitfasls. In the early state, bathe them with cliamlicriye or vinegar: if they proceed to suppuration, 
refrain; and when they neither go back nor come forward, put on a pitch plaster, and if this do not pro- 
mote sujwuration, let the sitfast be dissected out. 

6490L Warts are common to old horses, and had better be nut up with, unless they be situated in some 
inconvenient or very conspicuous part. In this case, tic a fnread tightly around the root, and the wart 
Will drcqi off, or it may he cut off Blaine recqmmeiiils the following, when warts are too numerous to bo 
to r«*H>vcd : — Crude sal ammoruac, two drachms ; powdered sarm, tme ouncelai d, an ounce and a half. 

6491. Hide bound is a state if the skin, where tlie interstitial matter between that and the fieshy pan- 
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nicle ia not in a state to allow of its pliancy and elasticity. The binding down of the hide thus closely 
acta on the hair, which it p>'otrudeg in a contrary direction to its naturally incliiietl position: and thus a 
stHring coat usually accompatuus hide binding. In cotiaiduring the subject of condition ((Hw.}, wo have 
seen that it is not a disease of itself, but is in every instance a symptom only. 

Subsect. 7.* Glanders and Farcy. 

6*92. The glanders is the opprobium medicorum, for hitlicrto no attempts have succeeded in the cure 
of more than a few cases, by some peculiar anomaly in tlic ronstitution of the horse, although con. 
elusive proofs arc nut wanting tliat tins and farcy arc inoditications of one disease, and can each generate 
the other; yet the one is incurable, while the otlier is cured every day. tVJicn glanders has been cured, 
tile time and I.abour necessary to accomplish the end has swallowed up the value of the horse j and has 
also, 111 many supposed instances of cure, left the animal liaiile to future attacks wliieh have occurred. 
Tilt* expcriinenls on gbindcrs, pursued at tlic veterinary college and by White of Exeter, have tiirowM 
great light on the disease itself, its causes, connexions, and cuiisetiucnees; but have done little more. 
From these we arc led to conclude tliat glanders will produce farcy, and tliat farcy can produce glanders; 
that gl.inderg is highly infectious, and that such infection may be received by tlic stomach, or by the skin 
when It is at ail .abraded or sore; and it is also probable, tliat it is received by tlic noses of horses liciiig 
nibbed against each other. White’s experiments go to prove that tlic air of a glandercd stable is not in. 
fertiuns; but this matter Is by no means certain, and should not be dqiendcd on without a greater body 
of evidence. 

bklri. The mat ks qf glanders axe a discharge of purulent matter from ulcers situated in one or both 
nostrils, more olten from the loll than the right Tins discharge soon becomes glaiiy, thick, and wiiitc- 
of-egg-Iike: it afterwards sliows bloody streaks, and is fetid. The glands of tlic jaw of the alibcted side, 
called the kernels, swell from an absorption of the virus or poison; and as they exist or do not exist, or as 
they adhere to the Ixmc or are detached from it, so some prognosis is vainly attempted by farriers, with 
regard to the disease, for in some few case.s lhc.se glands are nut at oil aliected, and in a great many 
they are not liaund down by the aftbetion to the jaw. As there arc many diseases which excite a secre¬ 
tion of matter from the nose, and which is kept up a ronsideralile time, so it is not always easy to detect 
glanders in its early stages. Strangles and violent colds keep up .1 discharge from the nostrils for weeks 
sometimes In such eases a eriterinn may be drawn from the existence of ulceration within the nose, 
whenever the disease has become eoiifirnied These gUmderous chancres arc to be seen on opeiiiiig the 
nostril a little way up the cavity, sometimes immediately n|ii)oscd to the opening of the nostril; but a 
solitary chancre sJiould nut determine tlic judgment. The nealth often continues good, and sometimes 
the eomlitiuii also, until liectic takes place fioni absorpnoii, and the lungs participate, when death soon 
closes the scene. 

6191. T/ie t! ealmcnt of glanders, it has already been stated, is so uncertain that it is hardly worth the 
attempt; however, wlieii the extreme v.iluo of the horse or the love of cxjierunent leads to it, it may be 
regartied as fixed by experience, that nothing but a long course of iiitortial remcdii's, drawfi from the 
niiner.d acids, can efilvt it. Tlieso have all been tried in their endless variety ; White recommends the 
mildest [irepar.itions of mercury, as eithiups mineral; under tlic eonvietion tl'int tile more acrid prejiar. 
ations disturb the powers of the constitution so much, as to destroy as efTcclually as tJic disease. At the 
veterinary college the sulphate of copper (blue vitriol) li.is been long in use. Others have used the stil. 
phates of iron and xmc. Clark ri'eomincnds the daily admiinstratioii of a drink or ball, composed of the 
following iiigiedients; — Sulphate of zinc, Ijgtams ; powdend caiilhni ides, 7 gnuns ; powdered allspice 
iri gi aiHS ; of the utility ol winch he gives one or two extraordi nai y proofs, and Mr. Sewell still iitta< lies 
much iinportfiiicc to its use, in such d.iily doses as tlie stomach will bear. Ulaiiie ap|icars but little sail, 
guiiie as to any medical treatment, but recommends a union of the mineral acids iii tlie same prut>ortiutis, 
and with ttic same cautions, as aie debiiled under farcy ((49i>.) 

649.7 Thejai cp is a disease moi e easili/ cured than Ike glamlers, of wliidi our daily experienra* convinces 
us , farcy, or farcin, attacks under distiiiet forms, one of which atleets tlic lymphatics of the skin, and is 
called the httil or huiton farcy : the other is principally ronliiicd to the hind legs, whu h it affects by large 
indurations, attended witli beat and tenderness. A mere dropsie.sl accumulation of w.ater in the legs 
soiiictiines receives the iiiunc of water farcy ; but this has no eoimecfion whatever with the true disease lu 
question. Farcy is very contagious, aiid is g.iiiied from cither the matter of farey nr from that^f glanders. 

(>496. Treatment ifjarrt/. 'i'ho distendeit lymphatics or buds may often be traced to one sore, which 
was the originally inuiiila'tcd part, and in these eases the destruction of this sore, and that of all the 
farcied buds, will frequently at once cure the dise.ise, wliicli is here purely local. But when the disease 
has proceeded farther, the virus must be destroyed through the medium of the stomach ; although, even 
in these eases, the cure is rendered more speedy and certain, by destroying all the diseased buds, by caustic 
or by cautery. I'erhaps no mode is better than the dividing them with a sharp dring-iroii; or if deejier 
seated, by opening each witli a. lancet, and toiiehiiig the niiier siirfaec with hqiis tn/eruaiis. Tlie various 
mineral aeids may any of them be tried as internal remedies with confidence; never losing sight of the 
necessity of watching tbcir efiects narrowly, and as soon as any derangement of the health appears, to 
desist from their use. Orymursate cf quicJcstlver (corrosive sublimate) may be given in daily doses of 
iUlceu grains; oxide of arsenic may idso be given in similar doses. The suhacctate tf copper (verdigris) 
may also be tried, often with great advantage, iii doses of a drachm daily. Blame joins these preparations, 
and strongly rc<-ommends the following: — Oxymurtatc qf quicksilver, oxide qf arsenic, suhaceta/e if copper, 
of each eight rams ; sulphate qf tojipcr, one sa uple ; make into a ball and give every morning, carefully 
watching tlic efiects; and if it be found to occasion distress, divide, and give half, night and morning. 
The same author professes to liavc received great benclit from the use of the following: — 77ie erpresseil 
jutce. of clivers or goose-grass, a strong decoction of hempseeds, and of sassifras, of each six ounres, to be 
given after the baU. It remains to say, that whatever treatment is pursue either with respect to farcy 
or glanders will be rendered doubly cmcacious if green meat be procured, and the horse lie fed wholly 
on it; provided the bowels will bear such food ; but if the medicines gripe, by being joined with green 
food, add to the diet bean-meal. When green meat ennnut be procured, carrots usually can ; and wlien 
they cannot, still jxjtatocs may be boiled, or the corn may bo s|>earL'd or malted. As a proof of the bennicial 
cllbets of green meat, a horse, so bad with farcy as to be entirely despaired of, was drawn into a field of 
tares, and nothing more was done to him, nor further notice taken of liim, although so ill as to be unable 
to nse from the ground when drawn there. By the time he had eaten all the tares within his reach, lie 
was enabled to struggle to more; finally, be rose to extend his search, and perfectly recovered. 

* 0 

Subsect. 8 . Diseases of the Extremities. 

6497. Shoulder strains arc very rare, most of the lamenesses attributed to the shoulder belong to other 
parts, and partieularly to the feet Out of one hundred and twenty eases of lameness in the fore extre¬ 
mities, Blame found that three only arose from ligamentary or muscular extension of the shoulder. 
When a shoulder strain does haupen, it is Annmonly the consequence of some slip, by which the arm is 
fo,ced violently outwards. It is less to be wondered at than at first seems probable, that farriers mistake 
foot lameness for shoulder strains, when we reflect tliat a contracted t^t occasions Inaetlon, and a dis¬ 
position to favour the limb by {minting it forward, which thus wastes the nuiseles of the shoulder. Seeing 
one shoulder smaller than the other, the evil is supposed to be there, and it is pegged, blistered, and fired, 
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or the borM* is swara foT it to his torture, and the increase of the foot’s contraction by the cohfinenirnt. 
In real shoulder strains, the toe is drageed along the ground while in motion; at rest it is planted forward, 
but resting on the point of the toe. When the lameness is in the foot, the horse points nis foot forward 
also, but he does so with the whole limb unlient, and the foot (laL These difibrences are highly necessary 
to attend to, as well as the peculiar ditlirulty which is always apiiarent in moving down hill, which he 
docs with reluctance, and by swinging his leg round to aviud flexing it Tina lameness may be farther 
brought to the test by lilting up the fore leg considerably, which, if the evil be in the shoulder, will give 
great pain. The muscles biftwecn the fore legs are likewise tumefied and tender in these cases. 

(4118. ne Ireatfncnt consists, when it is recent, in bleeding in the plate vein, rowelling in the chest, and 
fomenting with hot water two or three times a day. When the heat and tenderness have subsided, first 
bathe daily with the astringent wash for strains {rel. Pharm. (i555. No. 1) for a week; and afterwards, 
if tiecessary, proceed to blister in the usual manner. 

(41)1). Strain in the luhirl hone. ((>334) Tins important joint is sometime strained, or its ligaments and 
muscles unnaturally extended, from a greater force being apjdiod to them than their structure is able to 
bear, or their powers to reiast: a licsion t<ikea place of some of their hbrillw, or in lesser injuries their 
elasticity is injured by being put on the stretch beyond their power of overcoming again. In all such 
cases, the parts react, and inflammation follows ; by which heat, tenderness, and swelling ensue. 

fi.'itK). Treatment. The first indication is the .same In this a.s in all ligainentary strains, which is to 
moderate the inflammation by fomentations, &c. &c, and when that has subsided, to endeavour by 
astringents and bracers tn restore the tone of the ]i.irts; alter which, if any swelling remains, from the 
extravasated blood becoming organised, to promote its absor|>tion by nu'rciiri.il frictions, and blistering. 
This applies tn all strains, and will direct the treatment thcrulurc ul that of strain in the articulation of 
the thigh with the liody .ilsa 

(MOl. Strain in the is treated in the same manner. 

(MOi Strain or clap in Ike hark sinews. This is generally an injury done to tlit sheaths of the tendons, 
or of the ligaments which bind them ilowii. In very aggravated cases, it sometimes occurs that even the 
tendons themselves are extended beyond their capacity. The heat, swelling, and tenderness .arc first to 
be combated by fomentations, and if these be extreme, bleed also, anil give a dose of physic Next 
proe(H.Hi to iwulticc with saturnine applications, until the heat and swelling are reduced : then use tomes, 
aitringent luash (Pet. Pharm. (HoS. No. 1. or a j: bandage and exercise very carefully. If swelling 
rem.iin after heat, pain, and Uincness are i>iist; or when lamene.ss only remains, after all heat is gone, 
proceed to blister mihlly twice. In all rasc.s of ligainentary extension when the heat has subsided, the part 
may be considered as in a state of atony; and bandages judiciously applied arc then proper, i>articular1y 
during the day. 

Rupture of the tendons and ligaments off he teg. It is very seldom that the tendons themselves 
arc ruptured, but the suspensory ligaments arc more often so, and the evil is calksi breaking down. It is 
usiually very sudden, and the fetlock is brought almost to the ground. A perleet cure is seldom obtained; 
but the inflammation should lie moderated by tlio mcan.s alrcaily doseribed, and the heels should he raised. 
A laced stocking or firm bandage, when the inflammation bus subsided, is necessary; and firing is often 
prudent as a permanent Isandage. 

(iiOk Strains <f the ligaments of Ihefetiock and coffin joints often occur, and may always be distingiiisheil 
by the heat, tenderness, and swelling. I'roat as .ilre.idy described In all stiains oi the leg, attended with 
inflammation, a goulard |K)iiltice is a convenient and useful .aiiplieation The goulard water should be 
mixed with bran, and a worstixl stocking being drawn over the foot, and up the leg, it Is first tied around 
the Icxit; the poultice is then |>iit in, and the stocking tastened .around the fog .above the injury. (lU.Sfi ) 

fioUfi. Afailemlets and sellciuteis are scurfy sc.diby eruptions, aflccting the back of the knee, and ply of 
the liock; common only in cu,irse, low-bred, and in cart horses Wash with .soft soap every day, after 
which anoint with an unguent loimcd of eijual parts of mercurial ointment, tar, and cal.imiiiu eer.itc. 

filiOli. Broken knees. The usual eases nt broken knees arc refcrnble to wounds in general; and the 
tre.itinent of them in nowise differs therefrom, with this caution, that here it is more immediately neccs- 
s.iry, both for a{>|iearancu and safety, that if any fiaii of skin h.ing ajiart, to cut it off, or the wound will 
Ileal with riigosi'd edges But when the joint ot the knee is broken into by the violence of the injury, it 
becomes of a very diflbrcnt nature, and is known first by the extreme lameness and swelling that occur ; 
and next, by the escape of a slipjiery mucus not unlike the white of an egg. If this rontmiic to escape, 
violent infiamination follows, and either the horse or the joint are lost by iL Tamers are apt to attempt 
to stop the flow of the joint ml, as it is called, by oil of vitriol, or other cseharutics, which treatment is 
usually followed by the most disastrous consequences It is, however, necessary to stop the immediate 
flow, by other means; the liest of which is by a line budding-irou heated Should the lareration be eon. 
siderabic, this cannot be done; but the treatment must then consist of saturnine poultices, hleeding, 
low diet, and the other antifebrile remedies, until the swelling has suIisuKhI, wlien apply the astringent 
IMistc recommended by Clark, made of pip(»-clny and alum, every day ; but by no means introduce any 
escharotics. 

Gtayi. Splints and hone spavins. The former are usually situated on the inner side of the canon or 
shank before; and as they arc situated, so they are more or less injurious. When buried, as it were, 
within the tendons or back smews, they are very apt to lame the horse seriously; but when situated on 
the plain bone, unless they be very large, they seldom do murh injury, I f a splint be early attended to, 
it is seldom dimcult to remove. Blame recommends the swelling to be rubbed night and morning for five 
or six days, with a drachm of mercurial ointment, rubbing it well in ; after which to apply a blister, and 
at the end of a fortnight or three weeks to apply another. In very bad eases, he recommends firing m the 
loaenge form. 

(u()8. Bone spavin is an exostosis of the hock bones, the treatment of which in nowise differs from that 
of splint; except that as a sjiavin in general is more iiijuiiims than a splint, so it is more necessary to 
commence the treatment curly, and to eontiiiuc it energetically Trom the greater complexity of 
structure in the hock, spavin is not so easily removed as splint, ana more usually requires the application 
of firing. 

ftlOft. Bing bone is of the same nature, being an exostosis or bony circle formed around the coronet, the 
treatment ol which is the same with that of splint and spavin. 

tiijfft. Blood spavin, bog spavin, and Ihoroughpin, are all of them originally of the nature of windgalls, 
and are nothing more than enlargements ot the bursal capsules described in the anatomy, as surrounding 
tendons, ligaments, and bones, to furnish them with a lubricating medium. By over.cxcrtion or hard 
work these bursal bags become extended, and their contents inereasiMl and distended into puffy swellings 
In the bock, ca'ted, when on the ply, hog sfiavtn. The pressure of this sometimes occasions a varicose state 
of the superficial vein, which passes directly over it on the inner side of the hock, and whieh eiilargcincnt 
then receives the name of luood spamn. When the bursal enlargement extends through the hock. It Is 
called thoroughpin. When it is situated below, in the buriue of tho flexor tendons, near the fetlock Joint, 
it receives the name of wmdeall. 

(1511. The treatment of nil these cases must be similar in principle, and consists in lessening the dls. 
tended sac; not as was formerly practised, to the destruction of the horse often, by letting out the con. 
tehts of these windgalls; but by strengthening the sides of the tumours by stiiiiulaDls or by pressure. The 
more active stimulants are the liquid blister [Tet. Pharm. STiSZ }, milder ones arc found in the astringent 
wash. (Vet. Pharm, (5555. No. I.) Bandages assist greatly, when well applied to the part, and in desperate 
cases firing has been resorted to.iwhich is nothing more than a more violent stimulant, and a more per- 
mancHt bandage. 
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eSJ2. Capukt i« a bunal enlargement of the point of the hock, and it to be treated by IViction, astringentt, 
and handle. 

(iSli Curb it an inflammation of tiie ligaments at the back of the hock, and is usually removed by 
astringents. {Vet, Pkarm. 6555.) When it dues not give way to these, the sweating iiquid blister may be 
applleo. {Vet Pharm. 656d.) 

&il4. VracMs and grease maybe considcretLas niodiflcations of one and the same aflhetion, and arc com¬ 
monly brought on by some neglect in all hoftes; but when they occur in any but tlio thick.hecled low¬ 
bred animals, they are invariably ta Over-feeding or under-feeding, but much more frequently tlie former, 
will bring it on. A very frequent cause of it is the practice f)t washing tlie legs of horses, and suifering 
them to dry of themselves. In every case, without exception, washing the legs should be avoided, unless 
they be tublied perfectly dry afterwards. When horses have long hairs about their heels, and arc washed 
and then left wet, the evil must be doubled ; as the evaporation going on, cools and chills the iieels, and 
thus produces a siieeies of chilblain: and we well know how difficult these are to heal when broken. 
Cracks in the heels very often occur in horses removed ton suddenly into full kee|i ftom previous straw or 
grass, or from these to a hot stable: winch, bj the boat and moisture of the litter, occasions a determin¬ 
ation of blood and humours to the legs, and they break out into cracks or scabs, from whicli issue a bloody 
ichor, nr a more thick matter. Between Uie sores the hair stares and gets pen.fcathered, and the iiorse 
finds difficulty and ]jaiii in moving. 

fi.515. 7'be treatment must depend on the state in which tlie animal is at present If there bo reason to 
sus|iect the horse to be full and foul, bleed, lower his food, soil him in the stable; or mash and give a mild 
dose of physic. Bur when sume mismanagement is the sole cause, remove tliat, and if the case be a severe 
one, by means of an old stocking drawn over the foot, bury the whole heai in a poultice, made of scraiKd 
carrots or turnip.s; which will subdue the irritation, and bring the parts into a state to licar the ap]>liration 
ol the astringent paste {Vet. Phanii.6'i51 No. 2), or if mure convenient, of the aslriiigent wash. {Vet. 
P/iarm. 6.'i55 No. 1. or 2.) Moderate exercise should be continued, and the heels carelully cleanetl from 
dirt by soft soap ,md water on each return therefrom; alter which, always again apply the astringent. 

(i51(l Grease is nothing more than an aggravated state of the same afibction, and is more common to the 
hind than to the fore legs. Coarse fleshy-legged horses arc peculiarly jironc to the affection, from the 
great accumulation that takes place in their legs: and ftom the difficulty that the capillaries find in carry, 
ing the increased quantity of lymph upwards. In these, long stable confinement should be avoided, and 
when that is itn|iossibIe, it slioiilii be counteracted by exercise frequently and judiciously administered. 
Many eait horses never go out but to work: they olfcii work three days inccs.snntly, or nearly so; and 
they perhaps rest two days entirely. Can it be wondered at, that the change occasions swelling, acting 
on the weakness and exhaustion of previous fatigue ‘t ami coulil not this be avoided by turning out lor 
an hour, or walking tor half an hour night and iiiorning ? Stable soiling should be us^ ; bleeding aii<l 
physicking also in vciy bad cases; and when the iiifiaftimation and irritation or soreness arc great, the 
peultiees reeonimcndcd for cracks should be applied until these circumstances arc removed: afterwards 
coiTiiticnce the use of some of the astringents rcrotrimcmli'il. {Vet. Pharm. dW) White has stated two 
roniurkable eases of grease cured by the application ot corrosive sulilimate, in the form of a wash, as of 
two lirttcbtns qf svhhmate to ten ouni es of water ; increasing it to three drachms, it the pain occasioned 
by the first be not too considerable. Blaine says that the clivers or goose-grass has been known to be of 
great scr\ ice in liad cases of grease; half a jiint of the expressed juice to be given daily as a drink; and a 
poultice of the herb to be apjilicd to the licels. In some eases of long standing when the running has 
ceased, a thickened state of the limb remains, which is bust removed by firing, and which likewise is a 
preventive to a return. 


Subsect. 9. Diseases of the Feet, 

(wl?. Founder of the feet is of two .hinds, acute ami chroma Acute founder is a disease that, until 
lately, was less understood than almost any other. Alter a very severe day’s work, or when very much 
heated, if a horse get a sudden chill by staiiiliiig in snow or cold water, it is nut uneoramoii for him to be 
seized with umversal stiffness and every sjmjitom of great fever Such a horse is said to be body Joun- 
dcred By degrees, however, it is observed that the anim.il has an extreme diKinelination to remain on 
Ins feet; Iroin whence it will appear that the wliole of them aie affected When the horse draws Ins 
hind feet iiniler him. Ins tore only arc atiected: and when he draws liis fore feet under him, the hinder 
feet are the seat ol the complaint; hut whieli is seldom the case. On feeling the teet they will bo found 
intensely hot, and tlie pastein arteries will beat witli great violence After a few days, iinlcCT the disease 
alMle, a se|iaration ol tlie hoofs from tlie eoionet takes place, and at last tlicy fall entirely oil’, 

biiia. The ttentnient. At the commciiecment ol the disease bleed largely, as well by the neck as from 
the toe of each alfeeted loot, by paring, until the blood flows Creely. Alter which immerse c.ich foot in 
a goulard poultice (ftiSfi), give the fever powder or drink ( Vet. Pharm. fi578 and 6:771).), litter up to the 
belly; and if amendment do not take place, renew tlie bleedings, and blister round the iwstenis. 

6,'>19. Chronic founder, rontrartton or fever in the feet. The artificial life that horses lead subjects them 
to many diseases; one of tile principal of which is that of contraeted feet Blaine considers a neglect of 
sufficient iiariiig of hoof, the apjilication of artificial heat from hot stables, and hotter litter, the deprU 
vation of natural moisture, constitutional liabilitv, and the cxisteneo oi thruslics, os among the principal 
e.yuses of this evil. It is more eurnmnn to blond liorscs than to others; and he observes, that dark chest- 
nutsugre of all others most prone to it. The appearances of a contracted foot, as contrasted with a healthy 
one, wc have already ffisplayeil. (6420.) It is there shown that the contracted hoof becomes longer, 
higher, and nai rower : the heels {Jig. M7. <i a) particularly are drawn in, and seem to screw the Irog 
between them, which becomes wasted and thrushy from this pressure. The hinder hoofs arc sehioin 

1)520. The treatment qf contraction in the feet. It is better to prevent, than to be under the necessity of 
attempting to euro, the evil. Prevention may be practiseil by avoiding the acting causes. As soon as at 
all suspected to bo likely to occur, keep the hoofs pared low; never suiler the horse to stand on litter, nor 
allow the stable to be too hot; feeil moderately, and never allow the horse to go without dally exercise; 
whatever increases the general fulness of liabit, flies to the leet Above all, keep the teet moist by means 
of wet cloths tied loosely around the coronet, falling over the whole hoot, but not extending beyoag^ the 
edge. Then moisten repeatedly, and stop the feet i&W?) every night When contraction has already 
taken place, many plans have been recommended; as joijitcd shoes by Coleman, Clark, and others; but it 
is not found that mechanical expansion in this way produces permanent benefit The most eff^tual mode 
is to obviate all previous causes of *contraction; and then to thi*i the hoofs around tlic heels from each 
quarter so thin as to be able to produce ar impression by moans of the thumb: in fact, to remove so much 
of the horn as U consistent with safety, tVom the coronet downwards. It i^also prudent to put in a score 
or tw'o from 
but whethe 

wihich iiieaUw „ ^ , ——q — — ——• 

done, Bps should be put on, and the horse should be turned out to grass, where he should remain three 
months, by which tiige the new formed hyrels will have reached the ground, and will bear a shoe. This 
process Is ftilly dcscrlb^ by Blaine in his Veterinary Outlines, where a plate completely elucidates the 
operation, and to which wc would recommend the readen 

6521. The pumiced foot is a very common consequence of acute founder, in which the elasticity of the 
lamina! tiMoming destroyed, the suptiort of the coffin bone is removed, and it rests wholly on the sole. 
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which it in'adimllv sinks ft'om a concave to a convex surface, drawing with itthefVont of thehoofinjsards. 
In weak, broad, iieavy feet, this evil comes on sometimes without founder; the treatment can be only 
palliative, a widc-webhed shoe exactly (Itted to the foot, without at all pressing on it, prevents the lame, 
ness consequent to the disease. A shoe exactly the contrary to this has been tried in some cases with 
benedt, the form of whirh has been one with a web so narrow as only to cover the crust, but so thick os 
to remove the feet from accidental pressure. In other cases, no shoe answers so well as a strung bar 
shoe. (dfiOl) 

(5522. Coriui are most troublesome ailments, to which horses are very liable, and which injure and min 
thous.<nds. They are wholly accidental; nq horse hiivitig any peculiar tendency to them, but being always 
brought on them by some Improper pressure, usually of the shoe, or from something getting in between 
the shoe and the horny heel. A shoe too long worn is a very common cause, and a still more frequent 
o«e is the clubbing the heels of the shoe; neither is it necessary to the production of corns, that the 
shoe Itself should press on the sole; but they .ire cqit.illy produced when the outer horn of the heels or 
ot the liars is the iminetli.ite offending part, retidcreil so by too luxuiiaiit growth, by unequal wear, or 
by sGcondary pressure from the shoe, or by gravel working in. (yfg. 8Jii) It is the fleshy sole itself that is 
bruised, from which a speck of extravas.itcil blond follows; and if not immediately relieved, it gatheis, 
or the part becomes habitually defective, and instead of forming healthy born, it always afterwards forms 
a spongy substance of extreme sensibility, and thus is always luible to produce iiain and lameness when 
ex iHised to pressure. 

(k*2.) T/ie treatment qfeorns is seldom ilifTiciiIt or unsuccessful at their first appearance, but afterwards 
it e.sii be only palliative. Blame directs tliat, by means of a fine drawiiig-kiiite, every jxiitioii of diseased 
horn should be pared away, and the extravasation underneath likewne. Having done tins, he advises to 
introduce some butter ofantimonu into tlie opening, to place over this some tow, winch should be kept in 
its pl.ier by means of a splint. If any eontrai-tioii of the hi-els {Jie ikJtv a a) l-i present, it will iiiaterially 
assist the cure to lower them, and to thin the iugif a little uroiiiiu the quarters, «..i5 afterwards to put on 
a shoe without lieels ojiposcd to the corn, or a slice chambered opposite the weak pan ; or a bar shoe may 
be applied, so tyamed as completely to leave the heel untoiiehed. Introduce the nutter of aiitiiiiony once 
or twiee more, with the interval of two days between, and then turn the horse out to grass: in about six 
weeks’ time the foot will be sound The treatment of corns, when of long standing, iloes not in.iterially 
dilier; for althoiigli they are never wholly eradicated, they may be rendered but little troublesome. Tile 
diseased part must be carefully pared out at each shoeing, and such a sliuo put on as will completely free 
the heel from pressure. 

(1524 liunmag thrush is alwtys a dangerous disease, and few errors in horse management are more 
glaring than the enminon one of supposing they arc necessary to rarry off liiimonrs. If less IoikI, more 
exercise, cool st-ihles, and dry stiiidings, were substituted to correct the fiitiii-ss, instead of thiushes, 
which invariably rontroet the feet wlieiicver trfey roritiniic any lengtii of tune, many vallialile hoiscs 
would he saved to the cominuiiity. 'I’o the i ure, begin by clearing out all the fissures of the frog 
(Jig K;5(i a a) from loose ragged born, and then iiitriMliiie to Ibebottom of the sinuses, by me.iiis of a thin 

E ieee of woixl, some of the t/inuli paste (I'et P/iai m. ().'j.'i4.), smeared on tow, whieli will enable it to be 
old within the cleft, esiiceially if it be gu.irdeit by splints of wood passed under tlic shoe ; renew tlio 
dressing daily: tiiriiing out to grass maybe practised to great lulvaiitage for thrushes by this mode of 
dressing; but without it the tlisease is sometimes aggr.iv.itcd, 
fi.'i2S Saruicraeis are dssur rs tn the hoofs, coinmoiily of those before, and u.siially towards the inner, but 
now and then towards the outer quarter also, from above downw.irds . from the eraek, a Idtlc oozing of 
blood or moisture is seen ; and the sensilile p.irts iinderiienth getting between the edges of horn, become 
pressed on and kune the horse. Tire the (is'iire crossways, so as to destroy the coniicction between tlie 
divided and the undivided parts of the hool. With melted pitch close up the origin if the oozing lx; 
mndemte, and bandage tightly. Watch the foot, and if inllaiiimatioii succeed this plan, remove the 
dressing. 

fi»2o. Pricks or pwictuies in the frct arc often very serious evils, citlier when received by nails in shoeing, 
or by one picked up on the ro.id, &c. The danger arises fiom the inflammation, which is .ilways great fioin 
any injury done to the sensilik- .iiid vaseiilar parts within the foot This uifl.iiriiii.itinn quickly proceeds 
to suppuiation; and the matter is :ipt to make its way iipwaids, unless it find a ready vent below Wlicii 
it does not break out at the coronet, it will often penetrate under the sole, and liiially disease the bones, 
ligaments, or cartilages, and produce qiiittor. it is veiy seldom that a horse is pricked in shcKxng, but 
that the smith is aware of it by the ix'rull.irity of the (eel on the h.immer, and by the flinebing of tlie 
animal At such times were he to immediately withdraw the ii.iil .1 little, enlarge theoiieiiiiig, and intro¬ 
duce some spirit within the puncture, nothing unuld occur; but on the contrary, he sends the horse home 
to .ivoid trouble, who, the next or following day, is louiid lame, and with Ins foot link If tlie nail be 
only driven too near the sensible laminic, it will only require to be removed, to free the hoisc from his 
evil; blit if It have been driven throngb, and have wounded them, then suppuration ensues, ,xiul on exa. 
mining the foot by the pincers when the shoe is removed, he will fliiieli at the pressure on the diseased 
Tiart It IS probable, on the removal ol the shoe, that matter will at once flow out at the immeiliate nail 
linic, if not, the drawing-knife will soon detect tlie injury. If the hi>at be great, and instead of matter 
bloiiily dark iehor flows out, wrap the foot up in a poultice; but if healthy matter flows out, this will nut 
be iiix'essary ; sometimes U is requisite to detach all the horn that is underrun by the matter; but when 
the injury has not jircxiccdcd to this extent, apply over the part a pledget of tow stc>eped m friar’s balsam ; 
tack on the slioe lightly, and retain the dressing hy means o( splints, which are thin pieces of wood (the 
witliy which hiiuis birrli brooms is convenient for the purpose) passed under the shoe, repeat the drffising 
daily, and av.-id moisture, which would encourage qiiittor. A n.iil picked upon the road, and which 
passes through the -sole, below or through the frog, is to be treatcxl m the same tiiaiiiier, and .ilao when the 
matter breaks out at the coronet; but when aiiail is picked iqi, and penetrates the coffin joint, which is 
known by the synovia or joint oil appearing, such opening should be immediately stopped by paring 
towards the woundeil joint, and then applying a he.itect biidcling-iioii, not to the capsular ligament itself, 
but to the skin immcxliately near it; if this be iiieo vcnieiit, put a pledget dippixl in a little butter of anti, 
mony just within the njicning, but do not press it into the cavity of the joint: if this lie Insufficient to 
stop the flow, but more jiartieiilarly if the ui iginal wound penetrated to the bone, it is probable that the 
boim/tsclf will bcxuine, in some measure, dise.iscd, which is Known by the rough grating felt at the point 
of the probe when passed. In this case, enlarge the opening so as to bo able to scrape tlic c1ise.i8cd bone 
away. Bruises tf the sole, from whatever cause, will all fall under some of these points of view, according 
as the case may be. 

ftW. Quittej and canker are the consequences qf these injuries whet, neglected, or originally extensive. 
In these cases either the bones, ligaments, or cartilages, or all, become diseased ; anti a cure can only be 
obtained by removing the diseased parts hy the knife or by caustic. 

A524 Treads, over-reach, ^c. A wound on the coronet is not uncommon from one foot being placed on 
the other; or the hinder foot may strike it, Ac. First wipe away the dirt, and remove any Icxise cxiges 
that cannot unite: avoid washing, unless stones and dirt are siisiicKited to Im within, and bind up, having 
first placed over the wound a pledget of lint or tow inoisteiien with balsamic tlneturc, or tincture of 
myrrh, or of aloes, &e. Over-reaching, or over-stepping. Is often an injury done to the fetlock Joint 
before, by the hinder foot, or to the back sinew higher up. 'Sometimes it is simply a violent bruise, at 
iptUem the laceration is extensive, in which casgg treat as a tread; and when no laceration has taken iflace 
treat as a bruise or strain. . 

15529. Cutting is a defect to which some horses are liable from their form, as when they turn their toa 
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out, or have bent legs. Othere cut only when they are lean, which bringa their legs nearer together. 
Weak borsea cut because they cross their tegs when fatigued, and young unfurnished horses cut at 
youthful periods, and grow out of it afterwards. The part In which a foot interferes with the oi>i>osed 
limb IS very different VVhen it strikes the shank high up it is called speeily cut, and is tx*st remedied by 
wearing knee-boots or rtdiera When it is at the fetlock the cutting is at the side, or rather burkward, 
according to circumstances. Some horses cut by the edge of the shoe, others by the hoof at the quarters; 
and some by the i>oint of the heels. It is to be remarki'd, that it is better to put up with the evil of 
cutting, than to do as is too (Veoucntly done, which is, to pare away the hoof until it excites contraction. 
The shoe may be feather edged, or it may be set a little witliin the cutting quarter j but by no means 
alter tlic size or tlic form of the hoofs themselves, and parfioularly avoid taking liberties of this kind 
with the fore feet Boots, or rollers, are but Ifttlo trouble to put on, and when not buckled too tight 
never injure: whereas, to allow a horse to continue to cut jiroduces a callus, and often throws ghc 
animal down. 


Sect. VI. Vete/lnanj Operations. 

R'i.'iO. The general practices to be here enumerated are chiefly the tre.itment of wounds, the applieatioii 
of fomentations, setons, .blisters, clysters, and pliysickiiig j and the operations ot castrating, nicking, 
bleeding, &c. 


StiBsECT. 1. Treatment of Wounds, 

fAll A wound must be treated, m some measure, according to the part of the horse’s body in which 
it happens; but there are some principles to be observed alike in all horse sin gory. Tlicie arc like¬ 
wise a few, which, as they differ from the principles of human surgery, .diould be first noticed, and 
which should guide the practice of those who might bo ini.ded by an.ilogy. The wounds of horses, 
however carcfblly brought together and confined in tlicir situation, .as well as shut out from the sti¬ 
mulus of the external air, are seldom disposed to unite at once, or, .as it is called in surgical language, 
by the finl httenlion. It is always, therefore, necessary to expect the suppurative process: but as the 
.adhesive inflamniatinn docs now and tlicn occur, we should never wasli a mere laceration with water or 
other liquids, if no foreign iindter, <a.s dirt, il;c., be suspected to be lodged within it, still less should we 
stuff It with candle tow, or tents of any kind On the contr.iTy, it shouUl be carefully and smoothly 
brought together, and simply Imiind up in its own blooil; and it it do not wholly unite at once, and by 
the nut mtrntwn, jierhaps some imrtion ot it ni.iy; and, at all events, its future progress will be more 
natural, and the dishgiiratioii less tlian wlicii stvificd witli tents, tow, &c., or irritated witli heating oils or 
spirits Wlieii an cxtciisivelv la< crated wound takes pMlce, it is luinmoti, and it is olteii necessary to insert 
sutures, or stitches, into the Iii>s ot the wound : and here wc have to notne another consideralile variation 
from the principles of human inflammation, which is, that these stitches in the horse, ox, and dog, soon 
ulcerate out, seldom roniaining longer than the third or fourth <l,iy at farthest. It therefore is the more 
ilercss,iry to bo careful, ttiat liy perfect rest, and the appropriation of good bandages, wc secure the wound 
from distortion In this we may be assisted by strips of sticking plaster, m.ade with diachylon and pitch ; 
but tliese strips slioiiM be guarded from toiicbiiig tbo wound itself by means of lint or tow first put over 
it When, in addition to laceration in a wound, there is a destruction of substance, then the caution of 
washing will not niqily, ns it will lie necessary to bathe with some warming spirit, as Unctute erfmyirh, 
ttnrlure of aloes, oi ft tar’s balsam, to .assist in restoring tlic life of tlie part, and in preventing mortifi- 
c.ition, Bleeding must be stop|icd by pressure and aHliiiigcnt>, as powdered alum : when it is very con- 
sideiahlc, the vessel from whence the blood conics H.iist be taken up When great infl.iiiini.-ition follows 
wounds or bruises, couiitcract it by bleeding, a cooting teiiiperatuie, oianiiug medicines, and continual 
lumciitalions to the ]iart ilsell. 


StiasECT. 2. Bath and Drinks. 

Hade of giving a ball. Bark the horse in Ins stall, and being elevated on a stool (not a Imclcet 
turned uiiside'dowii), gently draw the tongue a little out of the mouth, so as to prevent its rising to 
resist the p,issage of tlic hand; the tongue should however not be haul bold of alone, but it should be 
held fimily by the fingers of the left hand against the jaw. The ball previously oiled, being taken into 
tlie right hand, which should be squeezed into as narrow a sliape as possible, must be p.»sed up close 
to the roof of tlic moutli, and the ball placed on tlie root of tlie tongue, when both hands being witli- 
drawii, it will reailily p,TS 3 down. Tlii-s mode is much preferable, when a iiersoii is at all h.iiidy, to 
using a billing iron. At Long's, veterinary surgeon’s instrument maker, is sold a clever marhinc for 

of giving a drink. Kx.ictly the same process is pursued, except that a born liolding the 
liquid matter is forctxl up the mouth ; the passage being raised beyond the level line, the liquid is poureit 
out tVoin the larger end of the horn, and when the tongue is loosened it is swallowed. Clark, however, 
ingeniously projioses to substitute the smaller end of tlic horn, the larger being closwi, by w inch, be says, 
the horn can be forced up the mouth between tlic teeth, and poured larthcr back so as to ensure its not 
returning. 


* Subsect. 3. Fomentations and Poultices. 

Oakk Fomentations arc very commonly recommcndcii of various herbs, as rue, chamomile, St John’s 
wort, wormwood, bay leaves, &c.; but the principal virtue is to be found iii warmth and moisture, wfiicfl 
unload the vessels: but this warmth ought not to be too considerable, except when llie iiiflamiiiaUon is 
within, as in inflamed bowels. Here wc foment to stimulate the skin, and cannt^ foment tcMi hot: but 
when we do it at once to an inflamed part, it ougfit not to be more than of blo^ heat; and it sliould be 
continued long, and when rcmovol the part should be dried or covered, or cold may he taken, and the 
inflammation increased instead of diminisheiL Anodyne fomentatwHS arc made of poppy heads, and of 
tobacco, and are frequently of great use. . __ 

&535. The method at applying fomentations is conveniently done by means of two Urge wooUcWilothZ 
wrung out of the heated liquors; as one is cooling the other should be ready to be applied. 

65% FtmUices act in the same way as fomentations in allaying irritation and inflammation; but are in 
gome respects more convenient, toecausc they act continually. It is an error to suppose that ixmltlcM, 
to be beni^cial, should be very hot: iMWCver hot they may be applied, they soon become of the t^ 
ncrature of the surrounding parts. When poultices are applied to the^xtremitics, a stocking, as has 
been before stated, is a convenient inetht^ of application. When it is ibawii ovcr the leg ami bound 


inTrn8Vayridw,noMrbaiida^ may be'reUuned 'S^^^ siippUig down. CoU poultices are often “»efVil in 
the inflammations aAsing from strains, &« In these cases bran and gouUrd water form a com eiiient me¬ 
dium ; but when the poultice is necessarily hot, a little bnsced meal added to the bran will render it adlie. 
give and give it consislwice. It is a very necessary caution in this, as m every instance where Undages 
arc wanted around the extremities, to have them broad, and only svftight os to secure the matters con¬ 
tained, as in a poultice, or as in common bandaging 
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Subsect. 4. Selous and Rowels. 

SiS7. Selotu are often useftil In koeplnK up a drain to draw what arc termed butnoun from parts; or by 
their irritations on one part, they lessen the Indammation in another part not very remote, as when applied 
in the cheek for ophthalmia or iriflameil eyes. They also in the same way lessen old swellings by exciting 
atworption. Another iiseftil action they have is to make a dependent or convenient orifice fdr the escape 
of lodged matter : thus a seton passed ilrom the upper part Cf the o)>ening of pole evil, through the upirer 
part of the integuments of the neck, as low as the simi'.es run, wili often effbet a cure without farther 
application. The same with fistulous withers, which sometimes run under the shoulder blade, and appear 
at the arm point; in which cases a blunt scion ncciilc, of svifticieut length to be passed down to that jioint, 
and to be then cut down upon, will form the only eflicient mode of treatment Setons may bo passed in 
domestic farriery with a common packing needle and a skein of thread, or piece of tape; but in profes¬ 
sional farriery they are made by a proper needle armed with tape or lamp cotton, or skeins of thread or 
silk smeared over with digestive ointinont When the seton needle is removed, tlie ends of the tape 
should be joined together, or otherwise knotted, tourevent them from coming out _ ... 

Wi'iH. Rowels 111 their intention act as setons, and us irritating a larger surface, so when a general dram 
is reijuircd they act better j as in grease, &r : hut when tlicir action is confined to a pait only, setons are 
more convenient. Any jierson may .apply a rowel by making an incision in tlic loose skill about an inch, 
sejMrating with the finger its adherences around, and then inserting in the oiiening a piece of round 
Icatlicr with a hole in the middle smeared with a hlisicnng ointnieiit. I'heii plug the opening witli tow ; 
and in three days, when the suppuration has begun, remoyc it. The rowel leather is afterwards to be daily 
moved and cleaned. 


SonsEcr. 5. Blislerivg and Firing. 

6739. Blistering answers the same purpose as setons, and is prartlscd by first t'itting or shaving the 
hair tirom the part, when the blistering ointment {I'et. 1‘hnnn. fioSP ) sliould be well rubbed in for ten 
inmiitcs, or a quarter of an hour. Some of tlie ointment alter the rubbing may he sincaietl over the part, 
'i'he he.id of the horse should now be tied up to prevent his gnawing or licking. If a neck cradle be at 
hand, it may also for salety he put on ; in which case th<‘ he.sd may be let down the third day. 

(s'34(). A neck cradle for blutered horses is very convenient for other occasions also, wlieii the mouth is 
to be kept from licking or biting other parts ; or to keep otlier parts from being rubbed against the head. 
It IS very simple consti uctiun, and may he made by a dozen ineccs of wood of about an meli and half 
III diameter, as old broom handles, Ac These bored at each end ailmit a rope to be passeil tlirougli; and 
as eacli is passed on, a knot may be tied to the iijiper part of tlie pieces of tlie cradle, two inches apart; 
and those which form tlie lower part, four inches; by whieli means the neck will be fitted by the cradle 
when it is jiut on; and the liorsc will be pievented from bending his liead to lick or gnaw p.irts to be 
jirotccted Wlicn tlie lower parts of the legs, particnl.irly of the hinder, require bli.steriiiK, it is necessary 
to bear in mind that in gross iull horses, particularly in autumn, grease is very apt to follow blistering ; 
and almost rertainly if tlie back of the heels below the fetlock be blistered. I'lrsl, therefore, smear this 
part over with lard or suet; and afleiwards avoid touching it with the ointment. After blistering in 
summer, the horse is often turned out before the blistered parts are quite sound ; in this case guard them 
truui flics by some kind of covering, or they may become fly-blown: and liki'wise the fourth or fifth day 
rub into the blistered part some oil nr l.ird to prevent the skin from rrai king. 

6.041. Sweating 01 liquiil blisters {,Vci. Phatiii. (ijfs'i) arc only more gentle stimiilants, wliicli are daily 
applied to produce the same ctl'ecU on a disc.ised part without removing the hair Of course less activity 
is expected; yet as the action is repeated, they are olteii more beneficial even than blistering itself; as 
in old strains and stifiiiesses. 

6542. Firing, as requiiing the assistance of an experienced praclifloner, wo shall not describe; it will 
be only prudent to |>omt out that it is a more active mode ol blistering; and that it acts very powerfully 
as a stimulant, not only while its eflerts last as blisters do, but also after its cseharotic cffbrt is over, by its 
pressuio ; and in this way it is that it operates so favourably in bony exostosis, ns splints and simviiis; 
and in this w.ay it is so uscfiil in old ligamcntary weaknesses , because by lessening the dilatibility ul the 
skin it becomes a continual bandage to tlie part. 

, SuB.sFCT. a. Clustering and Physicking. 

6513. Oystering should always be preceded by back.taking, which consists in oiling one hand and arm, 
and passing them up the fundament, and by that means to remove all the dung b<i1ts that can be reached. 
The large |iewter syringe for clysteniig is neither a useful nor safe machine, A much better consists in 
a turned box pipe, lo which may be attached a large pig or ox.hladdcr by which foul or five quarts of 
liquid can be administered at one time. (f'c/. Pharm. 6.'i64. to CeidJ.) The pipe should be previously oiled, 
by which means it passes more casil) : the liquor should then he steadily tiressed up; and when the pipe 
is removed, the tail should be lield down over the fundament a little to prevent the return of the clyster. 
In some cases of a spasmodic nature, as gripes and locked jaw, great force is made by the bowels to return 
the clyster, and notliing but continued pressure over the ftindament can enable it to be retain^. Clysters 
not only act in relaxing tlie bowels, but they may be used as means of Tiutrinicnt when it cannot be taken 
by the mouth ; as in locked jaw, wounds of the mouth, throat, Ac. Ae. In locked jaw, it was oliscrv^ by 
Gibson, that he kept a horse alive many days by clysters alone: and by clysters also many medicines may 
be given more conveniently than by the mouth. 

6544. Physteking of hones. It is equally an error to Tcft,-vin altogether from giving horses physic, aa it 
is to give it on every oceasion, as some do Neither is it necessary fur horses to he bled and jihysicked 
every spring and autumn, if they be in perfect health, and the less .so, as at this time they are generally 
weak and faint fhira the change going on in their coats. Nor is it always necessary to give horses physic 
when they come from grass or a straw yard; provid 1 the change from the one state to the otlier be very 
moderately brought aliout But on such a removal, it certainly expedites all the phenomena of condition 
(6423 ), and such horses are less likely to afterwards fall lo puces, as it is termed. (6424.) lii various 
morbuj^states physic is particularly useful, as in worms, hidc-boutid from too full a habit, Ac. Ac. It is 
not afivjsable to physic norses in either very cold or very warm weather. Strong physic is always hurtftil: 
all that physic can do is as well ojicratcd by a mild as by a strong dose, and with infimtely less hazard. No 
horse Should be physicked whosebowelshavcnotbeenprcviously prepared by mashing for two days at least 
before By theTB means the physic will work kindly, and a moderate quantity only is requisite Most of 
the articles put Into the purging balls for horses, to assist the*alocs, arc useless. Jalap will not purge a 
horse, nor rhubarb either. Atees are the only proper drug to be depended on for this purpose, and of aU 
the varieties of aloes the socotorine and Cape are tlic best. ( Vet. Pkarm 6584.) Barliartoes aloes are also 
not imprt^r, but arc thought more rough than the socotorine. For formuls of purging balls, see Vet 
Pharm. 65(41 Blame gives the following as the process: — 

6545. Physicking proccs.s. The horse having fasted ait hour or two in the'morning from food, but having 
Ihad bis water as usual, give him his purge, and two hours aft,"r offfcr him a little vhilled but not warm 
wA^ter, as is often done, by which horses are disgusted from taking any; it may be here remarkt'd that in 
this iTjarticuIar much error is frequently committed. Many horses wUl drink water with the chill taken 
off, provided it be ix-rfiMitly clean, ?nd do not smell of smoke from the fire, kettle, or saucepan; but few, 
very few, wijil drink warm or hot water; and still fewer, if it be in the least degree greasy or smoky 
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After the ball haa been given two houri, a warm bran maah may be offbred, and a very little hay. He 
ebould have walking exercise as usual, moderate clothing, and altogether he should be kqjt rather 
more warm than usual. At noun mash^ again, and give a little hay, which shoald be repeated at 
night, giving him at intervals chilled water. On the following morning the physic may be expect to 
work: which if it do britAly, keep the horse quiet; but should it not move his bowels, or only relax them, 
walk him quietly half an hour, which will probably have the desired ettbet Continue to give mashes 
and warm water, repeating them every two oa three hours to support him. When physic srQies a burse, 
give him a clyster of warm water, and hand-rub the belly, as well as walk him out If the griping 
prove severe, give him four ounces of gin in half a pint of sound ale, which will soon relieve hiia On 
the next day the physic will probably set, but should it contiane to work him severely, {lour down some 
hniled starch; ana if this fail, turn to the directions under diarrhoea. ((1473.) The horse should return to 
his usual habits of full feeding and full exercise by degrees; and if more than one dose be to be given, a 
week stiould intervene. It is often requisite to make the second and third doses rather stronger than the 
first A very mild dose of physic is likewise otteii given to horses while at grass in very warm weather, 
and without any injury. When worms or sk'ii foulness are present, and mercurial physiu is deemed 
necessary, it is better to give two drachms of culomcl lA a mash tlie previous night, than to put it into the 
purging bail. 

Subsect. 7. Castration, N'icking, Dociing, 

Sfaa The operations of castration, docking, mining, and that of croftping (wh u h is now seldom practised), 
all require the assistance of a veterinary surgeon; and it i.s only nei'ess.iry to remark of them, that the 
after treatment must be the Siime as in all other wounds. To avoid irntatiuii, to preserve a eool temiiera- 
ture and a moderate diet; and if active febrile symptoms make their apiiearance, to obviate them by 
bleeding, Ac Ac. It likewise is proiier to direct the attention of the agriiiiltnrist who attends to these 
matters himself, that the inninent the wouml following any of these operations looks otherwise th.m 
healthy, locked jaw is to be feared, and no time should be lost m seeking the best assistance that can be 
obtiincd. (643S.) 


Subsect. 8 . Mending. 

' C547. Bleeding is a very common, and lo the liorsc a very Important operation. because his inflamma¬ 
tory diseases, on account of the great strength of Ins arterial system, run to n fatal termination very soon, 
and e.iii only be cheeked m the rapidity of their progress by abstnieting blood, which diminishes the 
momeiituiii of cireiilation. Bleeding is more particularly important m the inflammatory diseases of the 
liorse; because wc cannot, as in the Iiuraan ft'aiiie, lower the nrculation by re.idily nauseating the storaacli. 
Bleeding also lessens irritation paitieularly in the youiiff and plethoric, or those of full lialiit: hence we 
bleed III sjiasms of the bowels, in locked jaw. Ac., with good ell'ecL Bleeding Is general or topical. 
Gennal, as from the iiei'k, when wc mean to lessen the general momentum. Topical, when wo bleed 
from a iiarticiilar part, as the eye, the plate vein, the toe, Ac. Mo.st expert nractitloners use a large 
lancet to bleed with ; and when tiie habit ut using it is acquired, it is by fhr the best instrument, particii. 
larly lor suiierlirial veins where a blow might i arry the fleam through the vessel. In common hands the 
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fleam {fig. 838), as the more general instnimeiit, is best adapted to 
the usual ra.ses rMjuiring the agriculturist's notice. Core should, 
however, lie taken not to strike it with vehemence, and the hair 
being first wetted and smoothed down, it should he pressed close 
between the hairs, so that its piogrcss may not lie hniicded by them. 
A lig.itiire shnuld be first passed round the neck, and a hand held 
over the eye, unless the operator be very expert, when the use of the 
fingers will disiiensc with the ligature. 1'hc quantity of blood taken 
IS usually too small' In inflammatory diseases, a large horse, yiarti. 
cularly in the early stage of a complaint, will bear to lose eight or ten quarts: and half the quantity may 
be taken away two or three times afterwards, if the violence of the syiiqitoms seem to require it; and the 
blood should be drawn iii a large stream to do all the gmid it is e.ipable of. After the bleeding is finished, 
iiitruduee a sharp pm, and avoid drawing the skin away from the vein while pinning, which lets the blood 
CHca|ic between tiio vein and skin: wrap round a piece of tow or hemp, and next day remove the inn, 
which might otlierwisc inflame the neck. In drawing blood, let it always be measured; letting it fall on 
Ihe ground prevents the a.scertaining the quantity, it also prevents any observation on the Kate of the 
Mood, which il It form itself into a cup-like cavity on its surface, and exhibit a tough yellow crust over 
this cavity, it betokens an inflammatory state of body that will require further bleedings, unless the weak, 
ness forbid. After the bleeding, it now and then happens, from rusty lanects, too violent a stroke with 
the blood stick, or fVom drawing away the skin tixi much while pinning up, that the orifice inflames and 
hardens, and ichor is seen to ooze out between its edges Immediately this is discovered, recourse must 
be had to an able vetermary surgeon, or the horse will lose the vein, and perhaps his life. 


Sect. VII. Veterinary Pharmacojiada. 


6.748. The foUowing formula; for vcterinai p practice have been corapilciX ftrom the wiirks of the most 
eminent veterinary writers of the present day, as Blaine, Clark, laurciicu, Veel, White, Ac.; and we 
can, from our own experience also, confidently rcconiincnd the selcsition to the notice of agriculturists, 
and the owners of horses in general It would be prudent for such as have many horses, and particularly 
for such as live at a distance from the assistance of an able vetcnnariaii, to keep the more necessary 
articles by them in case of emergence: some venders of horse drugs keep veterinary medicine chests; 
and where the cumiKisitlons can be depended on, and tlie uncomiiounded drugs are genuine and good, one 
of these is a most convenient aiqiendagc to every stable. The best arranged veterinary medicine chest 
we have seen was in London, at the veterinary elaboratory of Youatt of Nassau Street, Middlesex 
Hospital. 

6549. 3%c veterinary pharmacorweiafor oxen, calves, and sheep has been included in the arrangef^nt. 
When any speciality occurs, or where distinet rctiiies arc requisite, they have been carcftilly noticed^ it 
will therefore only be necessary to be kept in mind, th.it witli the exception of acrid substances, as mi¬ 
neral acids, Ac., which no cattle bear with equal impunity with the horse, the remetlies prescribed 
require about the following iiroportiims: — A large ox will bear the proportions of a moderate-sized horse; 
a moderate-sized cow sometning less; a calf about a third of the quantity; anil a sheen about a quarter, 
or at most a third of the pro|K>rtioiis directed for the cow. It is also to be remarked, that the donees in 
strength in the diflerent recipes arc usually riqjulatcd by their numbers, the mildest standing flrsL 


6050. AUerttllva. 

I. 

levigated antimony, 3 dracbou. 
Ureanl of tartar, 

Elowcv d sulphur, each half an ounce. 

Cream of tartar. 

Nitre, of eecli half an ounce. 


ASthlopa mineral. 

Levigated antimony. 

Powdered revln, each 8 drachms. 

Uive in • mash, or In com and bran a 
little wetted, every night, ax make Into a 
toll with honey. 


GUI. Thmc dKsrafltwi. 


(3entlan, 


tiinger. 

Blue vitriol, in powder, of each 1 drichuh 
Oak bark m powder, 6 drachms. 



Pam in 
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in powder. 3 drachms. 
Orecn vitrld> do.,onosmcia Iioifdrachi 
do., 3 dmchtu. 

Make etclior Uicae Into a iMdl s»ith 
bontrj, and f(ive evei^ luorning. 

White vtirlolf 1 drachm. 

Uingcr or |iimi>iito ground, ^ drachmc. 
PoudenKl quassia, naif an ounct*. 

Alt), 8 ounces.-.- Mi^ oud give as a drink. 

Arsoulc. 10 grains. 

Oatinoai, 1 ounce. 

Mix and give In mash or moistened 
CM'n nightly. 

6Ad2. Aftrin^nt ilfiaiFarrr Jiff DutrrHaa, 
Lu Vf or ' tug’ 

IViwdercd ipecacuanha, 1 drachm. 
l>n., opium, half a drachm. 

Frefiarecl <‘hnlk, 'i ounc«^« 

UutleiL starch, I pint. 

Snot, i ounce; i boiled in 
Miifc, 8 (iiiiH'fs. 

Boiira starch, € ounces. 

J*owdcred alum, 1 drai-hm. 

The following has Iteen strongly 
rt'coiiiinendt'd In some cases, for the i<\x 
of horses and cattle. — 
lilaubcTS salts, 2 ounces. 

Kpsoin do., 1 ounce. 

<4rucn v Ui lol, 4 grains. 

Gruel, hall a pmfc 

4. 

Wlien the lax or scouring at all ep- 

I iMathes t(»dyaenttTy or molten grease, the 
oliowing dnnk <ihould be hrsl given. — 
CJastor oil. 4 olinrev 
Glauber's salts (dissolved), i ounces. 
Vowdcreil rhubarb, halt a drachm* 
I'owdered oiiiuiu, 4 grains. 

Gruel, 1 pint. 

6363. Aatntigent liftUa for Diabetes or PtH- 
iHg EviU 

Catechu (Japan earth), half an omice. 
Alum powdere<], half a draclun. 

Sugar of lca<|, 10 gruins. 

Conbvrte of roses to make a ball. 

6b5%, Astringent Pasts Jor Thrush, Foot- 
rolf Find in t/ii Foot, tSc. 
rreiiiured rolaniine. 

Verdigris, of each hklf an ounce* 

White ^l(rtol, 

Alum, of each half a drachm* 

Tai, 3 inmccs mix. 

6^5. Astringent Washes Jbr rnicAs in lAe 
W'tlSf tVoMulSf bjtraiuSf «Sr* 

]. 

Sugar of lead, 2 dra< hms* 

WiiJle vitriol, 1 drachm, 
htxong iutusion ot oak or elm bark, 1 
pint mix. 

2 . 

Green vitriol', 1 dr«vtim. 

Inilislon ut g.kJIs, half a junt. 

Mix, and wash the parts three times a 
day. 

6556. Ponulerfitr Cracks, Sic, 

.3. 

Prepared calainuic, 1 ounce. 

KulterN earth, iwwdcred, 

Fii>e < lay, do., of each 2 ounces. 

Mix, and put within gauao and dab the 
moUt surfheeb of tibe sores frequently. 

6567. Astnngent Paste for Grease, 

U 

Prepared cnlanim*, 

Tuttv powdere I, 

Oliarcont, do. of each 2 ounces, 
i’cavt enough to make a paste. 

To the above, If mere strength be re- 
qutrod, add of alum and verdigris each 
a^bchrn. 

6668. Asiriftffsni Wathjbr Da 
\ 

rcrt»r!ve sublimate, 2 drachms, 
bpim of wute or brandy, 1 ounce* 

5 ^ water, 10 ouhreb. 

Hub th6 sttblimaie in a mortar with the 
nlrit tiil disaolred, then add the water. 
Ttrla If a preparation, and has often 

anoved tucoaudal in very bad caMs of 
gnaapj wlii^ have mUtira all usual 
remamer* 

6669* tUtsiers, 

I* A general one. 

CanitMrUlaa powdered, 2vAnces. 

Vanica turpentine, do* 

iriD 'otif^iiElard, 21 bs. 

Melt ihe tliree latter articles tmetluw, 
i when not too hot stir In the bpan^ | 


6560. A strong thmp IlHHef, but ihoi pro, 
per h be used in Fevers ar Intlano»tii*ans, 
as <\f ths Lungst Hawds, bee, 
Rupliorhium fiowdered, 1 ounce. 

Oil of fitrlol, 2 scruples. 
ti|)anish tilus, 6 ounces. 

Palm oil or lard, ,* 

llObin, of each 1 lb. 

Oil vi turpentine, 3 oiinecf. 

Melt the reshk with the lard or palm 
oil. HaAring previously mixed the nil of 
vitriol with an ounce of water gradually 
AS graduidiy add tiiU mixture to the melt- 
Ld moss; which again set on a very slow 
fire for ten minuh's more aftiTw.ird* 
move the whole, and when beginning to 
cool, odd tliC powders previously mixed 
together* 

a 

6661. A yntrearUd Ktister .Sphidr, Hpa- 
vins, and UingUmss» 

Of ciUivr of the .d>ove» 4 ounics. 

Corrosive sublimate*, hnej^^wdered* luilf 
a drachiM. 

4. 


nitre* For s strong date, ui mioce and a 
half; for a wild one, on ounce, it should 
bo ke|>t in mind, (hat mild diuretics are 
always equal to what Is required; aud 
that strong diuretics ore always huiuul. 

6673. Dmretie Poaiders, 

Yellow resin, powdered, 4 ounces. 

Nitre, do*, 8 ounres. 

Cream of tartar, ditto, 4 ounces. 

Dose —G, 8, or tu drachius nightly, 
ivluch Mnno horses will readily eat iii a 
mash* 

6674* Urine DriiJe, 

Glauber’s salt^, 2 ounces. 

Nitre, 0 drachms. 

Ihbsolve Uk a pint of warm water. 

6575* Embrocations. — Coottngjbr Intlamm 
maiions, 

1 

(ioulard’s extract, half an ounre. 

Spirit of wine or hraikdy, 1 ounce* 

.Soft water, I quart. 

2 . 

Mimlererus spirit, 4 ounce's. 

Water, 12 ounces. 


6602. strong Ta^huI DUsier, 
.Spanish Hus ni gk(*^s ponder, 1 ounce. 

Oil of orii'nnuin, i dr iibins. 

Oil of tuipentine, 4 ouiicev. 

Olive oil, 2 ouncpv. 

Steep the files m the fur}>entine three 
weeks, sirain oil, and add the oil. 


0676 For .Strmni* 
Day . bnilsid, half a pound. 
Cnkdo kOi X'liinoniar, 2 outk<eh. 
Sugar of leatl, quarter of an 
Vinegar, 1 pint and a liulf. 
Water, 1 pint. 


6 . 

6603 Ari7J or Stveating UUster. 

Of the above, 1 nunre. 

''live oil or goo^ grease, oue and a half 
ounce. 

C6G4i C7^«frrs, a Laxative one. 

1 . 

Thin gruel or f.roih, 6 quartii. 

Rpsum or conuikon salts, fi ounces. 

€666. ClgstLrJor (iripcs. 

2 

Af adi two m(xloratc-si/o«l onions. 

I'oiir ov4>r them oil of turptniliin‘,2 ounce's. 
Capsicum, or popper, half an ounce. 

Tlun grut), 1 quarts. 

06G6. HutriliouK Clt^Mer, 

3. 

Thick gruel. 3 fpi iits. 

Strung i»uuud ale, 1 quart. 

or 1. 

Strong hroih, 2 quarts. 

Thickened milk, 2 quarts. 

0567. Astnngent Cluster, 

6 . 

Tri;ie liquor, or suet Mled m milk, 3 

pintH. 

Thu k starch, 2 pints, 
baudanum, hall an ounce. 

or f>. 

Alum whes, 1 quart. 
iJoiled btari n, 2 (ptart^. 

66GR. Corduil Dulls. 

(lerktlon iK)w<1ered, 1 ouni<.i». 

(finger, do., 2 outicos. 

'onander sikxI'^, do., 4 ounces. 

.'arraway do , 4 omul's. 

Oil of aniseed, a qiiarler of an ounce* 
Make into a masii with honey, tr<*<iclc, 
or lanl, and give one ounce and a halt for 
a doev. 

6569. Chronic C(mgh Dulls, 

1, 

flalotnel, 1 scruple 
(ium ammoniac um, 

ITorM) radish, of each 2 drachms. 

Balsam of Tolu, 

Suitllls, e.u h 1 drachm 
jieal all togctlicr, and mske into a linll 
iih honey, and give es'ery morning fast* 

6670. hi ink for the same. 

2 . 

Tar water, 

Lime water, of onch half a pint* 

Tincture of squills, half an ounce. 

6571* Ponder fbr the eamt, 

S, 

Tartar emetic, 2 dr.ichmH. 

Powdereil foxglove, half a drachm* 
Powfleied hquill, half a drachm. 

Cnloiioel, 1 scruple. 

Nitre, 3 drachmR. 

Give every night In a malt mash* 

6672. Diuretic Dads, 

Resin, wlJow, 1IL 
Nitre, half a {mund. 

Hone turiiOTitine, half a pound. 

Yellow iioap 9 quarter of a pcaitid. 

Melt ths reshi, soap, and turpentine 
over a slow fire; whexi cooling, add tl^ 


6677. For the Fget, 

1. 

Su^T of lead, 1 drachiiu 
VVinte viti lol, 2 si Tuples. 

Water, 1 pint. 

2 . 

Br.'indy, 1 1 

Infusion ofgtvi'ik lea, 4 ounctx. 

Tint lure ufi»pium, 2 drai hms. 

InliiMon of rtd xtK»us, 4 ounces. 

3. 

Ho<;o wafer, (> oiimes, 

Mlndi'roru', 'spirit, 3 ounces, 

4. 

(''(>rro..i\p siihliiiuite, 1 grains. 

Alkohot, 1 ounce. 

Lime water, 1 pint. 

5. 

Alum, tinwcleri'd, 1 ilnxchm* 

Calomel, half a drachm. 

Mix and insert a iiille at one corner nf 
L* e\e The custom of blowing it in 
.tlarms the Itorse. 


6678. Fever Poniders, 

1. 

T.*kTtar cmctlc, 2 drachms.. 
Nitre, 6 drochms.- 

2 . 

Aiiiiinonlal powder, 2 d.achms* 
rreani of lartiir. 

Nitre, of each 4 dradims. 


6679. FeeerDrirtit. 

3. 

'^wcet spirit oFnitre. 1 ounce. 
MmdiweruN spun, 6 ounce'., 
Watei, 1 t'Uinos. 

b.080. LfiJenut Flier Drtttk, 

4. 

Sweet spirit of nitre, 1 ounce* 
Simple oxyiuel, b oum«'s. 

Tartar eiiielic, 3 drai hitm. 




iple oxyniel, 

Mindervriis Murh/ 

Iher yeast, or each, 4 oiinoes* 
Sweet spirit oi nitre, 1 ounre* 


&582* Fumigtihons Jbr piirjfyhig inJMed 
fttulAs, ^hras, ti|c. 

MAng.incse, 2 ouiii'or. 

'oinmon soil, ditto. 

)il of vitriol, 3 ounces* 
tVatcr, 1 oiirite 

I’ut the jniKvd nmnganeso and salt Into 
i boson ; then, havuig before mix^ tJie 
vitriol and water very gtadually, |»uur 
hetn by means of longs, or anr thing that 
lU enable lou to slaiid At a sufHcjeiit dis¬ 
tance, on the articles in the bason gra* 
dually. As soon as the fumes rise, retire 
and shut up the door citwe. 

6683. JlfHff.iyuiil. 

(Mi of turpentine, 4 ounces. 

T.V, 4 tniuces. 

Whole oil, 8 outicefi* 

This softens and toughens tito hoofs ex¬ 
tremely, wlien bruslieu over them nigfijt 
and murniug* 


6684^ Purging Medianes 
Balls ^ very mild. 
Aloes, powdered, 6 drachms. 

Oil tiurpentine, 1 drachm. 
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SQtdU * y 

Aloci* paw4«n4# t 
04 cf fairpmifiMi 1 diMbOL^ 

SMlg. *" 

Ata9i» |K»w4efed» M ^nohmt. 

OiJ of lurptn^, r aYfMm 
The oloOT miiy be beem wtth ireKcle lo 
a inaM, durlngr the be\tlng» tiae 

oit oftun>etiiQ(&et AJImloemoUof^atari 
cfeam ortartv.Jalip itc areuMlettiand 
often hurtAil addltle^ 

«5S5 H^Furg^ 

Ep»om «Ut3 disBolTed, 8 onsoM 

ra« or ollp 4 <Hincce 

Watery tincture of aleet, 8 oimcci* 

Mia. * Tlid watery t neture of alon i« 
niade br beatlni|r powdered aloes with the 
>ollr of effir* adding water b/ dkgreta by 
thebe means half an oa ice of eJoes may 
b suspended in eight ounces water 
and such a purge is useful when a I all 
cannot be got down, a* in partial loduid 
Jaw 


: dMMfdteiaif JVfa4tf*v«^|UbAnr 

w^wuiMy dnrif po^itdeM# 1 

Y^low baelUeoAf 4 esmeei. 

6607 MHtopjptmM 
Horae Hid now dunir» eicn about 9 lbf« 
Tor^halfaptdnd 

6688 Woik ^ ccr/w oni, deefrop f wy 
or promd 4^ Sea* 
Lunar enusdo* 1 droohm i 

Water* 9 ouncea 

6A88 WiuhJ^rrMan^ 

Corralee iiuhllmate« 9 drachms 
Spirit of wine or I randy* I ounoe 
iVnuctlon of hdi-icooi 
l)ltta of white hellebore, of ea h I r^t 
iHftifllre the ncfrury^n the spiriti and 
then add U e de oettops 

6590 Ointme^i^br tifabng 

Turner li cerate 4 ounces 
Wh te vitrioi, powdered, holfa drachm 
Lard, 4 out— 


659|« Atf SiyrtifH^ <> 

«. * 

^imer^ petate, t oaneea* 
Whluf<H«kd. rdraehm 
Yellow boalllAHi, 6 ouneee* 

6699 PbrJfittiMe. 

Sulphur virpm, S ouneee. 

Anente In powder, 9 draohmi, 
meroorid olntmoit, 9 eunoca* 
<fl^irnimUm, 9 ounces* 

Lara Sounres 

Jlfix, and dram with aeery mondngb 

0599 For Sioh or Sfuib in Shun,. 
dgrt oiMr SfiUetuhri ut Mors4ir, ai 
JTdWc&rt and ilmpMone In 

gtnrnU 

rampliOT. X d^hm 
Suuar of leadHttlf a draehob 
Mercurial ulntmcnlv 1 ounoa* 
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SscT. VIIT. Shoeing of Hoi ses, 

KW The importance of the anbject of ahoemg to the a^rricultunst i, sufilcientlf attested by the itnhsense 
numl, r oi inventions wliuh the iriKtiiuity ot philosophers and artists are every day devising, to render 
839 the system rompipte Almost every veterinarv professor has hisfavourlta 

~ shoe, and we Hnil one of the most ingenious ot the present dw endeavouring 

to force on our notice, and introduce into our stables, the Fs^Ph method, 
which, with the exception of the mode ot nailing on, Uhlle observes, ■» 
the very worst he evci saw Xhe I rench shoe {fig 8^ a) liM^wide wvb 
towards the toe, and is concave above and eonvex below (b), alr|l{|r jirourHi 
siirfaec, by which neither the toe nor heel touch the ground (e), 1rat the 
liorse stands pretty mill n in the same way with an unhappy eat, shod by 
unlucky boys with walnut shells liut as Rlainc ol»erves, in Tcterence to 
thesi inventions, “ No one form at toot dtfenet c in be ottered os a uiiU 
vers il jisttem ’ It is, he continues, pi iiii that the principles of shoeing 
ought to lie those that allow as little departure from nature as eircum. 
stances will justify Ihe practic^lso should be strictly consonant to the 
prineiplcs, and both ouglit to aUbsist, hrst, in removing no parts but 
those which, if the barenool were applievi to natural ground, would re. 
move of themselves Secondly, in bringing surh parts in lontset with the 
ground (gt nerally s| c iking) as arc opposed to it in an unshod state, and 
above all to endeavour to preserve the original form of the foot, by ft-am. 
ing the shoe thereto, but never to liter the foot to the detence Tfie shoe 
at presi nt mvic it the forges of the most respectable smiths in the citle* 
an 1 large towns throughout the kingdom, it itlnve not all the requisites, 
has houiscr, by degrees, been so improved, that with a lew idditional 
alter itions, neither difheult to dircet or admit, it is the one we shall hold 
up as the most eligible for general shoeing It is not that a better might not lie ogered to notie«; 
and, in fact, such a one we snail present to our readers, but so averse are the generality of smith* from 
littving any improvements forced on them, and so obstiuati ly determined aie they to idhere to the forma 
banded down to them by then furefathcis, that their stupidity or malevolence, or both, frequently 
makis the improvement itself, when seemingly acquiesced in, a source of irreparslde injury U is Aw 
these reisoiis we would neommeiid to agrieulturists in general a modified shoe of the conlraon stamp 
(iSilS Th(.tmp>oBidthoeJorgcnetal«i(.{Jit, 810), is rather t<«f<.i than what is usually mafto Its natt 

holes (a) extend no further towardathe heels tliau is acwUly neces. 
s iry tor security, by which the exp iiisioii of these parts Is encourage^ 
and contraction is avoided lo strengthen the attachment, and to 
make up tor this liberty given to the heels, the nails should be earrira 
ariund the front ot the shoe (c) Ihe mil holes, on the under or 
ground surface of the shoe (a), are usually formed in a gutter, teebnt. 
cally called the/B/Anwg, but in the ease of heavy treadingjMwerftil 
horses this gutter may be omitted, or if adopted the shoe in that part 
may be steelcil Ihi web should be quite even on tbo loot or hoof 
surface {b), and not only be rather wider, but it should also bavo 
rather mi re substance than is common from half an mcli to five 
eighths in thiekness, according to cireumstancc, forms a fair pr^r. 
tioii, wht n It IS less it is apt, lu wearing, to bend to pressure and force 
out the ehnrhe* A great error is eomniitted in setting shoes out so 
mue h wider than the licels themselves this error has been devised to 
correct another, whidi has been that of letting horses go too long 
without shociug, lu which ease, if the heels ot the shoe were not too 
wide originally, as the foot grewi they berame lost within the heels , 
and were thus bruised and produreii corns but as we will sumiaae 
that fbw win with to enter into a certain error to avoid an uncertain one, so we recommend that the heels 
of the Shoe should stand only wide enough to prevent the expansion ot the quarters pushing the heels of 
the feet over the outer edge of the heels of the shoe for which purpose, if the iron project ratb s n Jr si 
than a quarter of an Inch, instead ot three eighths, or even half an inch, as it frequently does, niS^v 
advantaged will be gained. Whoever attentively examines a shoe toe// set gff'ak the heels, as U is termed, 
win flnifonly one third of ib flat surface protecting the heels, the remainder prOeeb beyond, and serves 
but to form a shelf to lodge dirt on]^br as a convenient chp for another horse to tread on, or tor the 
wearer to cut bis own legs with, or to aflbrd a more ready hold for the suction of clayey grounds to |to«e 
off toe shoe by iiie heel* of the common shoe are likewise not In general ^ufllciently long tor the^lmic 
teotlon of toe foot, and which defect, more than a want of width, causes the tendency to press on toe 
crust at toe beeb It is further to be observed, that if the decreased width ot the outer standing of toe 
heels, and the increased width ot the web, should make the Inner angle of the heel in danger^ 
interienng with the frog, the comer may be taken off In forging this shoe, it may te bevelled, or |ef| 
Plata on both suifacesior rather nearly so,for It is usual with most smiths to thin it In wme dMnfl 
towards the Inner edM This s^gie u applicable to most feet, b easily formed, and a* such, m 

shoeing would only^equlre to be knfwn to every 31 

obviate theni/and uierc 1^1 *0™^ circumstances In the^ore common sboesofcoYti^ touia Mto t *’^1^ 
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to be imprMed on the mind of erery dgricuIttirUt, and guatded agalnit by every one who poeteaeae>« 
hone. It i* too Armuently obl^ed that the ground tide of their ihoe it convea, and that the inward 
run. when the foot ii on the ground, ia the lowest part 5 on WWch it is evident the w^ht must first press j 
and by which pressure, the crust will be ^forcibly thrust on the extreme edge of the shoei and the only 
resistance offered to its being forced from ft, depcuds on the nails and clinches, instead of its jUst appli- 
ration to the ground,jmd the support derivM from the uni/brm pressure of the Whole. ■ Every shoe should 
therefore be perfectly level on ib grpund .surface: nor should any yhoe be put on that<bas not been tried 
on a ptavie purposely made for'inch trial; which irons are kept in some am||thles, but are absent (tom 
tpo many. The substance of the shoe should be the same throughout, forming two ^ralleflines at upper 
and under surface; in plain language, the heels, instead of being clubbed as is too frequent, should be the 
exact thickness of the toe. Neither should the width at the heels diminish in the proportion it 
usually does; on thp contrary, for a perfectly formed foot, the web should present a uniform width 
thtotehout. 

CaST. Varietiet in form <\f foot, diffirenfei in size, weight, and uses (f horses, will necessarily make 
deviations in the form and substance of shoes.' The very shoe recommended may be considers as a 
variation from what would be immediately necessary, were the feet generally perfect; but it is to be coo. 
sidered that there are But very few feet but what have undergone some unfavourable alteration in their 
form, which makes them very sensible to concussion. It is for this reason, therefore, that it Is recom. 
mended that a shoe be used, tor general purposes, somewhat wider and thicker than the common one. In 
weak, tender, flexible feet, it will be found jiarticularly advantageous; and here the benefit of wide heels 
to the shoe will be most apparent Good as the roads now art, yet most horses are occasionally subjected 
to travel on bad ones; some kMw no other: to these the addition of one, or at the most, two ounces to 
each shoe Is nothing; but the ease to the liorsc, and its superior covering, as well as sup^rt, is incalcu. 
lable. In very young, very light, and very finn feet, the width and substance may be somewhat diminished 
at pleasure, and parliciilarly in situ.itions where the roads are uniformly good, but a very long and ex- 
tensive experience has assured us, that the shoe portrayed is one well calculated to meet the ordinary 
purposes ol travelling, and the present state of the art of horse-shoeing. 

6598. An ^proved shoe on the prescni'plan {fig. 841 ), would be found to unite all the perfections of the 

'’(441 modem English improvements, with some derived from out neigh. 

, hours the French. What has since been called a seated shoe was 

introduced by Osmer; but from the obstinacy and ignorance of smiths, 
as It Could not be brought into general use. It became little tliougbt of, 
until revived hy Chirk of Kdinburgh ; by whom it was patronlsto and 
recommended. It finally was taken up by Moorcroft, and has ever 
since attr.aelffid some attention, and continues to be forged in some 
shops where the work is superiorly done; and where the employers 
h.avc liberality enough to pay lor such work, and judgment enough to 
discriiniiiate between its advantages and those of the common shoe, 

I f to this shoe were added the French mode of fastening it to the foot, 
Kpa O we think the improvement would almost shut out ail others. On ex- 

amining the figure it will be seen that this shoe presents a flat surface 
^ I opposed to the ground (a), but a concave one towards the sole (ft); but 

concavity docs not begin, as in some seated shoes, near the 
V outer edge, but embraces two tnirds only of the web, leaving by this 

I nicjns a sulHcicnt surface fur the crust: but this bevelling is not 

e intended (o reach the heels i it stools short oftliem (c), leaving the web 

at this part plain for the h eels to rest uiwn. The great advantages of this seating are, fi rst, Uiat as the crust 
rests on a flat surface instead of an inclined plane, as most of the common forged shoes present, so Uf 
iiosition is niaintuned entire, and the inclination to contraction is in a great degree avoided. The nailing 
on of this shoe we would recommend to be after the Ifrenrh method, which consists in conical nail holes, 
punclKHl with a square countersink (d), mto which are received conical nails (c); which exactly fill up the 
coiin(crbii)k; by which nieRiis so long as any part of the base of the nail remains, the shoe must be hold 
(Irmly on, and which is not the only advantage gained; for the nail holes being obliquely formed, and at 
some'dUtance (Vom the outer rim, act less detrimentally on the crust of the foot _ ... 

6599. To prepare the foot Jor the appitration of the shoe is also an important .consideration. Avoid 
taking ofTiwire than one shoe at a tune; otherwise the «lges of the crust become broken away^ Obteryc 

es 




too strong a sole tends to heat and contraction, too weak a one will not require paring. In this paring 


itsually is made to*do, fyom the extreme margin of theftiot, but should begin from the inner Hue of tbo 
crust only; by which means the crust, or outer wall of the hoof, will have a firm beating on the flat surface 
of the shoe. Let no heated shoe be applied to correct the inequalities that may be left, unless it is for a 
moment,'only to observe, but not burn them; but still more carcfVilly avoid nutting a plane shoe' on kft 
uneven foot The portion of sole between the bars and quarters (fig. 836. d) should be always pared out as 
the surest preventive against corns 'I'hc heels also should be reduced to the general level of the foot, 
never allowing their hardness to serve as an excuse for being left; neither sufihr the inner heel to^bW 
lowered more than the outer. After all the rest has been done, the frog should be so trimmed as to re., 
main on an exact level with the returns of the heels, and no more. The custom of taking away the pointer 
angle'of the horny inflexions of thehcels, under tlie false term of opening the heels, is to be carerully avoided. 
Let all these operations be performed with the drawing knife. The butteris should never be allowed to 
come near the foot of any horse but the 'argest and coarsest of the cart bread. 

6600. nic shpes for the hind feet are somewhat different to the fore, being a little squarer at the toe (hr 
about an inch ; to which squareness the hoof is .0 be also adapted by rasping it slightly so, avoiding, bow. 
ever, to do It Injuriously. By this mode a steady point of bearing is aflorded to the hinder feet In the 
great cnertions thby are often called upon to make in galloping, leaping, &c. They are, when thus (hrmed. 
Jess Ilf We, also, to interfere with the fore shoes by clicking. When horses eliek or over-reach y^much, 
it tralso eonmon tn square, or rather to shorten the toes of the hinder shoes; but not to do so by tne horn ; 
IV Vhlcb,A^'hoof meets the middle of the fore shoe instead of the shoe itself; and the unpleasant noise 
of the staMemrcUWcofttie foot against the other is avoided. . 

f^Ariettes whioA necessartli/ occur in shoeing. The ftar,jpoe (fig. 842.) la the most 1 
variety.^ MUd it is to be regretted that so much prejudice prevails against the use of this shoe, 
only arise (tom Its supposed unsightly apticarance as betokening unsoundoesa. Asa defence tp 
feet It la invaluable, as it removes a part of the pressure (tom the heels and quarters, which con HI.bear 
it, to the (to^whilen can well bear it; but a well formed bar shoe should not have Its barred partralaecl 
into an- edge bebmd, but such part should be of one uniform thickness throiti^ut the web of the bar, 
which, instead of beihg the narrowest, should be the widest part of the shoe. The thinness of thejiar 




is stUt'^bbest fot ibese cases, as it ptoventa the tender surface ~ wounded., ln.6ornathU. 

ahoe U'mvafaab^, juidmay then,bo so made aa to^ie ofi'Uio afiheted part, wh -ta the great 
in corns. ‘ '« I . ' t 

mrit made tighter than the commofi one, and it 1 r coniequeive Uiat it ii 
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m«dO tnilt /tat tottte ibot as It can saMjr^^thout pressing on the sds s Iqr which the mat suction 
842^ ’ i" clayey grpiads is much lessened. Hunting fora-shuos should sJso be os 

, .short at the qtals as is consistent with safety to the foot, to avoid the danger 

orbeIngpnUedcwby the hinddeehoes; nor should the pCfljectatalL It 

is the cuftoni to'turn up the outer heel to preventaiippfog; which is (tone 

. \ sometimes to wnb lore and hii^ feet,.and sometimes only to tlte latter. At 


)fj{ I I III lowWihg the outer heeitatec4vc the ahOej which stiu'ieavM bpth'tbe tK^ 

{Hi I jH] and fbOt uneven. ' 

\\l\ { '* I nil SS03. The rating thoe, or‘‘plate, is one made as light and slender 

My / 13 bear the weight of the horse, and the operations of forgiug^groovliii^ and 

\ / Ifji punching} to enable it go do which, it ought to he made of the very best 

V\' N. , 7 // Swedish iron, 'lliree, or at most four, nails are sufUcient on each side } and 

\SV to avoid the interfering of the hind with the lore l’e«, the heels of the fore 

shoes are made as short as they can safely be. As racers are ahod in the 
stable, the owners should be doubly careful that the plate is an exact lit. 
^ ^ Many pairs ought to be brought and tried before any are sudbred to be put 

on, and this Is .more ira|x>rtaiit than is at first considered. 

61)04, Gran tkoef or tim are very short ^ces placed on the toe alrae, in horses turned to grass in 

summer; at which time they are essentially necessary to guard the fow feet, which otherwise become 

broken away, and irretrievably injured. They should bo looked at occasionally to see that they do not 
indent themselves into the soles. 

6606. Froit shoes {fig- 613 a) have the ends turned up to prevent the foot ftom sliding; unlasa the 
043 turning up or calkin be hardened, they soon wear level and require to be rc> 

newed, tothe injury of the foot by such frequent removals. To Remedy this, 
P' 1 manv inventions have been tried: one of the best of these is that»« •Of- Moore, 

/ (which tile firost clip is made (iistiiict and moveable by meoilM of a female 
(01 /// worked in it, to which a knob or wedge (c) and mie screw (d) are 

UiJ ill ! fl « 11 adapteii: a key (c) being used for fixing or removing it 

r I I ** 11 1! *’'’**^ n'gh calkins, or turn-ups, however objectionable In genefal shoeing, 

® I I I jj yet, in preiipitous counties, as those of Dcvonsliirc, Yorkshire, and of Scotland, 

^ 111 I ! U absolutely necessary for their drauglit horses. It greatly obviates the 

^ lu V IlH evils of uneven pressure, if a cftlkin be also put to tbe toe, and it would bo still 
Y-y better wore these calkins steeled, particularly tlie fore ones. 

^ 6fi07 The shoeing of dheased feet xa nccessanU vetf various, .iiid is too often 

^ Icll to the discretion of the smith, by which the evils themselves are greatly 


aggravated, if he be ignorant The most prominent alterations for these pur¬ 
poses will be found described under the respective diseases of the feet requlr. 
itig them. 

66 C8. Horse pattens are in use by some cultivators who occupy soft or mossy soiia Those esteemed the 
best are constructed of alder or elm, and arc fixed to the hoof by means of three links and a staple, through 
each of winch posses a leathern strap that goes twice round the hoof, and is fastened by a buckle. The 
Staple is placed behind the patten, which is ten inches one way, by ten and a halt tlic other. Tho links 
are atiout three inches in length, and rivetted through pieces 01 hoop iron to prevent the wood from split¬ 
ting. After numerous trials, it has been found that pattens made in this way answer the purpose bMter 
than any other kind. {Farm. Mag.) 

Sect. IX. Criteria of the Qualities of Horses for variovs Purposes. 

660B. The general criteria qfthe qualities qf ahorse arc derived from insiiection and trial. His outward 
appearance among judges affords a (iretty just criterion of Ins powers, and a moderate trial usually enables 
the saminudginont to decide on the disjiosition to exercise such powers. 

6610. The criteria qf a horse derived from his colour have been already noticed. (6298.) 4* * general 
principle dark are preferable to light horses, except in the instance of black, which has fewer good horses ; 
within its range, particularly in the lighter breeds, tlian any other. Grey horses arc also, in some • 
degree, an exception to the rulej for tlierc are many good greys. Bay and brown are always esteemed 
eolours, 

6611. The criteria of action are derived from Ondue consideration of the form generally, and of the limbs 
pkrticularly; as well as fVnm seeing the horse perform his paces in hand. 

6613. The criteria qf hardihood are derived from the form of the carcase, which should be circular, or 
barrelled j by which food is retained, and strength gained to perform what is required. Such horses gr* 
also generally good feeders. 

6618 The criteria of spirit, vigour, otiaoMc, as it is termed, are best derived ftom trial. It should 
always be kept in mind, that a hot fiery horse is as objectionable as a horse of good courage is desirable. 
Hot horses may be known by tlicir disinclination to stand still; by their mettle being raised by the slightest 
exercise, especially when in company, Such horses seldom last long, and under accident are impetuous 
arid frightened in the extreme. A good couraged hoise, on the contrary, moves with readiness os well 
alone as in company: he carries one ear forward and one backward; is attentive and cheerfUL loves to 
be talk^ to, and caressed evcn.while on his journey j and if in double harness, will play with his mote. 
Good couraged horses are alwdys the best tempered, and, under diiHculties, are by for the most quiet, and 
least disposed to do mischief. 

6614, The criteria qf a *<su:e.horse, derived from form, are, that he have the greatest possible quantity 
of bone, muscle, and smew, in the most condensed form. There should be a general length of parts 
to affora stretch, scope, and elasticitv, with great muscles hardened by condition, to act on the length of 
these pitts advantageously. In particular his hind limbs should bo friniishcd with ample thighsmnntMud 
hocks, which should be low set His forc.arin ought also to be broad, and the knee, like the hpiA, should 
be near the ground. 

. 6613. The crUeria qf a AuMfer are. that he have somewhat similar proportions with the racar, but 
with ippr* bulk to enable him to oStitinue his exertions longer, and to carry more weight. In him, a 
gocgl earcase is essentially necessary to dt him to go throu^ a lung cha|c; and the.' more, if Jit be 
reqiftm ^ bunt more than one 
huAfViig 'work a week very w« 
toini^ and well let down- in his thighs to propel him forward in Ills gallop, anij give him strength to 
rise'sufficiently to cover his leaps, ft is also of great use to a hunter to be a good trotter; many such 
hertes, iHlen frffiffiied, break out of the gallop and relieve themselves by uottiug,. ptsyticulatly over 
hekfTkrottnd. . « e j 

6 ^S Tike criteria if a hacknegfe If it be necessary that the hackney he well formed behind to give him 
styehgtb, and toTiropa him, fohvard, it is even of more,«dhsequence that he be. Weil form^ -befim aitf 
in lliukmd of hme thdwuiCiutrts are in some measure subordinate tothe for$, M salbty Is iweferable to 
speed. The hpad in llii Iwlftii j should be small, and well placed on a neat ofitmJq^n qnd substance 
to makek appitf tmme bridle, and that pr^T resistance to the hand, 40pwmtt to the feel, and 
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foneoeuary for eoie and Mfety. The Bhoulden ihoiild be oUlque end well fUmiitied with inuide, but 
not heavy; and the withcra in particqlar ebould be high. Thq elbows should be turned rather out than 
In, and the legs should stand out straight, and by no means fall under the horse, or it betokens a stumbler. 
The pasterns should neither be too oldique, which bespeaks weakness; nor too straight, which wears the 
horse out, and is unpleasant to the rider. The cartase should be round, or tlic horse will be washy 
and weak; the loins straight, wide, and ribbed liomc; thcethighs of good substance; and dlthough the 
being caUliammed, or having the hocks turned inwards, is defective in beauty, it often bespeaks a trotter. 

6617 The criteria of a cavalry horse are, that he have considerable extention of bulk or size^ to enable 
him to carry weight, with gooil carcase to sdlowhira tofeedcoarscly, and yet thrive at picket or on service. 
He should have also liberty of action; but groat speed is not requisite. The best cavalry horses are those 
formed of the united propertiel of hackneys and very light draught horsea. 

61)18. The criteria ^ road horses for quick draught, or coarh, chariot, stage and mst chaises, &c., are 
deifted from the immediate purixises for which they arc intended; as requiring either strength or speed 
in greater proportions. To make them safe, tJie lorp.riand should rise, the back should be straight, the step 
should be short but quick, which fatigues ie.ist As'thcv approach the hunter in form, they are best fitted 
for quick work j and as they resemble the best kind of light agricultural horses, they are calculated for 
heavy draught, as coaches, he. But in ail, a |X)rtioii of blood gives courage, durability, and condenses 
strength into lessened bulk; by which activity is gaincil. It is of great consequence to a coach.horse that 
the neck and head be so furinetl ns to be enabled to rciiuin well to the bridle. 

6619. The criteiia of a dray-hmse are, tliat he be very broad-breasted and muscular, and thick in the 
shoulders, whicli should nut he backward. Nor should the fore-hand be up, as recommended In the road- 
horse; tor, by holding up thelrijhcads, such horses may be choked by the collar, as they would, if so 
formed, draw too much by the throat, and iheir wind being thus stopiicd, would be in danger of falling 
down. The neck ol a dray-horse is nut the better for being long, and the head should be proportionate to 
it Like all horses, he should bccliosen with short legs, and good strong hooik He ought to be thick in 
his thighs, and targe in bone; but almvc all, he ought to be a steady collared horse, with courage to make 
him true to a severe pull; and yet, without n hot fiery spirit to make him fretful. 

66^. The Cl ileria if a waggon horse are, in some respects, diftbrent IVom those of the dray-horse. He 
sliouid be more weighty, and altogether larger Bauidity of motion Is greatly subordinate, in the heavy 
stage.waggons Usually seen on our roads, to strcngln. It is all collar work; nothing is gained from the 
momentum of the drugged mass, which, the instant the pull ceases, stands still. The waggon horse should 
be patient in the extreme; willing to he to his collar up-hill, and yet settle into his share of 
work on level ground. As Ins exertions arc constant, it is of the greatest consequence that he be a 
good feeder. 

<3621. The criteria if a horse peculiarly adaptedlo the labours of agriculture, are thus given by CuIIey: — 
His head should be as small as the pio|Hirtion of the animal will admit; his nostrils expanded, and muzzle 
fine; his eyes cheerful and prominent; his ears small, upright, and placed near together ; his neck, rising 
out from between his sliuuiders with an easy bipcring curve, must join gracefully to the head; his 
shoulders, being well thrown back, must also go into Ins neck (at what is called the points) unpcrccived, 
which |>erha]Hi facilitates the going much more than the narrow shoulder, the arm, or lore-tliigli, shoulii 
be muscular, and tapering from the shoulder, to meet a hue, straight, sinewy, and bony leg, the hoof 
circular, and wide at the iiccl, Ins chest deep, and full at the girth; his loins or fillets broad and straight, 
and body round; his hips or hooks by no means wide, but quarters long, and the tail set on so as to be 
nearly in the same right line as liis back ; his thighs strong and muscular ; Ins legs clean and fine-boned; 
the leg-bniies not round, but what is called lathy or fiat 

6(i22 The chief points m a farming carl-hoise, in the'opinion of the author of the ifew Farmer’s 
Calendar, are, “ neck not long, nor too thick ; short legs, r.ither fiat than round and gummy; forc-fect’ 
even, not too distant; wide chest; strong, but not high, shoulders; considerable length of waist, sup- 
fwrtM by a wide loin; quarters lull, and rather raised; strong muscular thigh; size, fifteen hands one 
inch to sixteen hands high. Being somewhat forelow gives them an advantage in draugiit; and a mode- 
rate length of w.iist insures speed in the walk. 

6626. The horse used in husbandly, according to the writer of the Experienced Farmer, ought to be 
larger, but in other respeets like the load horse ; and, instead of walking two or three miles an hour, be 
able to walk four or five In that ease he would be able bolh to plough more land in a given time, and 
work in the cart or waggon with more despatch, when wanted. In harvest time, a nimble and strong 
horse is valuable. In drawing manure into the licid, or corn to the market, the farmer will also find his 
. account in strength and activity; for, as the draught in all these rases is light one way, such horses would 
^‘do their business with speed. The small farmer need not with this kind of horso keep an idle one; lie 
might carry his master to market, and plough the remainder of the week. 

(3624. In a hoise for the plough, according to Brown, both streiigtli and agility are required; a dash of 
blood, therefore, is not disadvantageous. It is not size that confers strength, the largest horses being often 
soonest worn out A quick even step, an easy movement, and a good temper, are qualities of the greatest 
ira|x>rtancc to a working horse; and the possession of them is of more avail than big bones, long legs, and 
a lumpy carcase. To feed well is also a proiicrty of great value; and this property, as all judges know, 
depends much upon the shape of the barrel, deepness of chest, strength or back, and size of the hliw or 
hooks with which the animal is furnished. If straight in the back, and not over short, high in the ribs, 
and with hooks close and round, the animal is generally hardy, eapable of undergoing a gnat^higti ‘oi’. 
fatigue, without Icaeening his aiipetite, or impairing his working powers; whereas horses that a 
pointed, flat ribbed, hollow backed, and wide set in the hooks, are usually bad feeders, and soon Bone up 
when put to hard ugrrk. 

6625. The criteria of a horse’s age arc derived from the appearance of the teeth. According to Ltf Phase *■ 
the younger, there are these appearances. The horse is foaled with six molar or grinding teeth bi each* 
jaw (Jig. 8M. a ); the tenth or twelfth day after, the two front mpiiers (a) appear above and below, «iyd ia ' 



fourteen or fifteen days fromsthis. the two intermediate (b b) are pushed out; the corner ones {e e) are 
not cut till three months after. At ten months the incisive or iiipj^rs are on a level with each other, thft 
front less than middle, and these again less than the corners ; they at this time nave a very sensible 
cavity twelve months this cavity becomes smaller, and the animal appears with (bur molar teeth 

on each «4*t ebove and below, three of the temporanenus or colts’, and one permanent or horse tq^ : 
a(. eighteen the caVity in the nippers is filled up, and there are five grimjprs, two of the horse, amrauM 
t^poraneous; anno years (Jig. fi4&), the first of the colt’s molar te^ in eaclTJaw, above and mIow, 
are displaced. at two years and a half, or three years, the front nlppcn fall md jive ^ce to the perma¬ 
nent ones: at three and a half tl^ middle nippers are likewise removed, at tMBii^riod the second milk- 
ngriar fUis: at four yean the horse la found with aix molar teeth, five Mnanswlet, and one oi h1a 
but: at four yeara and a half the corner nippers of the colt foil and give pdew to lhe‘|j|pianent aet 
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{fig. 844 e), wd tbe but Uiinpontieoiu grinder diiappeara: at five yenra old the tunbc* in the hone iKually 
appear: at ttve and a half they are complotely out» ahd the internal wall of the upper nipperi, which 

■ 845 



before wai incompletely formed, is now on a level with tbe rest; at this period the ineisive or nippers 
have all of them a cavity formed in the substance between tbe inner and outer waits {Jig: 84*./), and it is 
the disMpearanceof this that marks the age ; at six years those in the flront nippers oelow are filled op 
tfg. 845. f), the tushes are likewise slightly blunted: at seven years the mark or cavity In the middle 
nippers is tilled up, and the tushes a little more worn (Jig. 84.'>,/): atcipht years old the corner nippers 
are likewise plain, and the tushes are round and shortened fig. 84.5 g). In mares, the incisive or nippers 
alone present a criterion {fig. 84.5. a ); at this }>cnod the horse is said to be aged, and to have lost his 
mark; but among good judges the teeth still exhibit sufficient indications. At nine the groove in the 
tushes in worn away nearly, and the nippers become rather rouiidcii: at ten these apiicnrances are still 
stronger: at twelve the tushes only exhibit a rimnilcd stump, the nippies push forward, become yellow, 
and as the age advances, ap{icar triangular and usually uneven. 

6826. M. St. Bel, the late professor of the Enghsii Veterinary College, nseil to assert, that after eight 
years the cavities in the anterior or upper incisive teeth arc filled up with equal regularity: thus iVum 
eight to ten the front ones were filled up, from ten to twelve the two middle, and from twelve to fourteen 
those of the comer; but though some pains have lieen tiikeii to asceitaiii this, it does not appear that 
the disappearance of the cavities in these teeth is attended with sufficient regularity to warrant implicit 
confidence. 

fti27. To make a colt appear older than he really is, both breeders and dealers very commonly draw the 
nippers, particularly the corner ones; by which means the iicrinaiicnt set which are underneath imme. 
diately appear, and the animal is thus fitted for sale before he otherwise would be. 

6628. To make a horse look younger than he really is, dealers perform an operation on the teeth called 
bisliopping (from the name of a noted operator); which consists in making an artificial cavity in the nip. 
pars, after the natural one has been worn out by age, by means of a hard sharp tool; which cavity is then 
burned black by a heated initrument But no art can restore the tushes to their form and heiglit, as well 
as their internal groovea It is, therefore, common to sec the best judges thrust their finger into a horse's 
mouth, contenting themselves with merely feeling the tush. To less cxiiericnccd judges other apticnr. 
ances present themselves as aids. Horses, when aged, usually become hollow above the eyes, the hoofs 
appear rugged, the under lip falls, and if grey, they become white. In this country, where horses arc so 
early worked before the frame is consolidated, and where afterwards they continue to lie exerted unceas. 
ingly on hard roads, it is not uncommon to find a horse at six years old feeble, debilitated, ond exhibiting 
all the marks of old age, except in his month; on the contrary, when the animal falls into other hands, at 
ten or twelve he has all the vigour of youth, and his teeth are the only parts that present an indication 
of age; it is, therclore, more u.sel'ul to examine the general apiiearunco ol the animal, than to lie guided 
altogether by the marks in the teeth ; a too strict adherence to which. Blame observes, lead into great 
error on the subject of tlic age of horses. The coniinonly received marks, he says, grant nof a criterion 
of a third of the natural Iitc ot the animal, nor uf one half of the time in which he is perfectly uscfkiL 
Many good judges will nut purchase a horse for hunting earlier than eight years old, and legard him only 
in his prime at twelve. A gentleman at Dulwich has a monument to the memory of each of three seve. 
ral horses which died in his possession at the age of thirty-five, thirty.seven, anil thirty-nine years; the 
latter of which was suddenly taken off by a fit of colic, having been in harness but a few hours befbre. 
Culley mentions a horse of forty-five; and an instance lately occurred nf one which lived to fi|fy. Blaine, 
in continuation, draws the following com|iarisou between the relative situations nf the state of the consti. 
tution, between the horse and man, under the ordinary eircumstanees of care towards each ; —'fhe flrst'^ 
fire years of the horse may be considered as equivalent to the first twenty of a man ; a horse of ten as a 
man of forty; of fifteen as a man of fifty; of twenty as a man of sixty; of twenty-five as a man of 
seventy; of thirty as a man of eighty; and of thirty-five as a man of ninety. (Tel. Outlines, p. 85.) 

Sect. X. Breeding of Horses, 

6629. The general principles of breeding we have already laid down at length (2023.), and have here to 
notice wbift arc considered the best practices in the choice of stallions and marcs, and In the treatment 
of the latter during pregnancy. Unfortunately, however, much less attention has been paid to breeding 
horses, than to breeding cattle or slieq|>; though, as Brown has observed, a pound of horse-flesh is 
worth two of that of any other stock ; and it costs just as much to breed a bad horse as a good one Every 
one, an eminent writer observes, exercises sonic degree of judgment in regard to the stallion; but there 
are few breeders, comparatively, who hesitate to employ very ill-formed and worthless mares, and often 
solely because they are unfit fur any thing else than bringing a foal. All the best writers on agriculture 
reprobate this absurd and unprofitable practice. “ In the midland counties of England, the breeding of 
cart horses is attended to with the same assiduity as that whicli has of late years been bestowed on cattle 
and sheep; while the breeding of saddle horses, hunters, and coach horses is almost entirely neglected; 
or left almost wholly to chance, even in Yorkshire, — 1 mean as to females. A breeder here would not 
give fiv^umeas for the best brood mare in the kingdom, unless she could draw or carry him occasionally 
to roarkfi^ nor a guinea extraordinary for one which rotild do Imth. He would sooner breed frinn*t«lp, 
which he happens to have upon his premises, though not worth a month’s keep But how absurd I The 
price of the leap, tbe keep of the mare, and the care and keep of her progeny, from the time they drop 
to the anui vt sale, are the lame, whetner they be sold from ten to fifWn, or from forty to fifty pounds 
each.” {Marshal's Sconomy qf YorKflHre, voL ii. p. 186 l) A little consideration will show this error in a 
still stronger light, when we consider, that united with the characteristic marks common to the breed in 
general, the progeny of two Individuals always exhibits traits of resemblance to each; amt as the defects 
are as certainly propagated as the excellencies, so a neglect in being equally careful InAjBr tclectlon pf 
tbe female as tbe male parent is aetoally bespeaking defonnity. It being also now an^ftoen observed, 
that a ttronget resemblance is borne to the mother than to the father; so the chnncM of a worthlcM 
colf'lfre increased. It ;havlng likewise been remarked, that every variety has a tendency to breed back: 
toWlHitioriglnai, soAbre^ thusconstiti^ed.can hardly admit of amelioration, but remains stamped 
by ifif^irighial erroneous selection* These remarks, it Is hoped, will encourage our breeders to be Icm 
indiabfent to tbe'ch ' “■ sir breeding mares. 

6680. n» thbst Hist BIAe breeding tf horses is carried on t(pon • have scale and a regular plan, 

the tearing of ttaliH i tome degree a separate branch; and is eonmiefi, ts in the case of bulls 

3 § 3 
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an4 nmt, to a few eminent breeden, Theiie stalUone, which are ihown at the dHftrent townf in the 
vicinity, lotnctimes lent to be exhibited at a considerable distance, are let out tor the whole season, or 
sold to stallion men, or kept by the breeder himseif, for covenne such mures as may be odbred, at a cer. 
lain price per head ; and this varies according to the estimation in which the horse is held,and sometimes 
Bccordiiig as the mare has more or lea of what is called blood. For farm mares, the charge for coi'erlng 
by a stallion of the same kind is commonly about a guine% with half.a.crown to the noom; and it U a 
common practice in the Korth, to agree for a lower rate if the mare does not prove with foal; sometimes 
nothing more is raid in that case than the allowance to the groom. 

6lS.'ll. In choonng the parenie, or atalUonmnd mare, regard must bo had to the kind of stock desired to 
be bred. Whatever may be the particular purpose of the 
ral properties of a good horse, and next the character 


whether a male or female, much more frequently acquires and retains the form, mak^ marks, and dis¬ 
position of the sire than the dam. On this account, stallions with the least appearance of disease, bleral^ 
or bodily defect of any kind, where there is the slightest probability of its being transmittted to the oS. 
spring, should be rejected as improper. And it b even considered by some necessary to descend to (he 
mlnutitc of symmetry in the head, neck, shoulder, forehead, ribs, back, loins, joints, and pasterns, attend, 
ing even to a strict uniformity in the form, make, and texture of the hoofs: it is also of importance to 
ascertain the temper and disposition of both sire and dam, in order to avoid the procreation of vices or 
imperfections. But provided either parents be free fromjiereditary infirmities, disorders which arise ilrom 
accident are of no consequence. 

6632. The general ptoperliei requtrfil in a breeding mare, are a good shape, a gentle disposition, a large 
carcase conformably to her height, and belly well let down; she must be perfratly free trom all sorts of 
blemishes and defects. The size, frame, bone, strength, and blood, will of course be regulated by the pur. 
poses of the breeder. 

6633. The mare which is intcTided to supply draught calls should, accordi/ig to the author of the Sy. 
nopsis qf Husbandry, be large-limbed, closc-juinted, short-docked, wide-chested, home-ribbed, with a 
capacious body; her eyes good, and her no.strils large and open; in disposition she ougtit to be gentle and 
tractable; of a constitution healthy and vigorous, free Item any bleinislios cither hereditary or acquired. 
The horse should be bold and spirited, well made, and of a kindly disposition; his constitution should be 
strong, his temper good, and, in short, neither in mind or body ought he to be contaminated with vices or 
disease of any kind; since on the good Dualities and strength of constitution in the sire and tlm dam de¬ 
pends, in a great measure, the future wcllarc ot the colt. 

66.ik The age at which Itorscs should be allowed to breed is not determined by uniform practice; and is 
made to depend, in some measure, on the degree of maturity, which, in .'minials of the same siiecies, is 
more or less early, according to breed and feeding Yet it would seem, m general, to be an improper prac. 
ticc to allow animals of any kind to propagate, while they are themselves in a raw unformed state, and 
require all the nutriment which their food afibrds, for raising them to tlic ordinary size of the variety to 
which they belong. It may, therefore, be seldom advisable to employ the stallion till he is about lour 
years olil, or the mare till she is a year older, and if the 8t.tllioii lie five also it is better, and still more so 
if be be six or seven But the greater number of mares left for breeding are not very young ; being in 
nany cases not allowed to bring loals till they are in the deeliiie of life, or otherwise unable to bear their 
full share in rural labour. 


6635. Three months before a stalhon is serually employed, he should be fed with sound oats, peas, or beans, 
or with coarse bread, and a little hay, but a good quantity of wheat straw; he should be watered regu. 
larly, and have long continued walking exercise every day, but he should not be over-heated. If he he 
not pre[iared and put in condition, the colts will be likely to be weakly, and the horse himself will become 
injured, begetting humours, or becoming broken-winded. If he be put to too many marcs, he will not 
last long; his mane and tail will begin to fall off through weakness, and it will be dilHcult to get up his 
flesh again by the next year. The number of mares should be projxirtioncd to his strength, and twelve, 
fifteen, or at the most twenty, are as many as a horse will well serve for in a season. This number, indeed, 
is thought by many too few, and in Suflblk, we arc informed on the best authority, the stalhons serve from 
fifty to seventy, and even eiglity marcs in a season. 

6636. The tisual season Jor the getieraliee process is from the beginning of April to the twglnning of 

July. The month of June is considered the best season in this country; although fVom the middle to the 
enil of May is more aiqiroved of on the Continent, particularly in Normandy, where the farmers devote 
much of tl^ir attention to tills branch of husbandry^ and in winch, especially m regard to useful farm 
horses, they have succeeded, pcrliaus, beyond those in any other part of Kurope. This difibrcnce, as to' 
'the time when a marc should be allowed to take the horse, in the different countries, is easily reconcile, 
able; a mare goes eleven months and a few days with fu.il; and the great object with all farmers, wherd 
praeticabip, is to have her covered at such a period as to ensure abundance ot grass, and the r^rn of 
warm and comfortable weather at the period of foaling. An early colt is always to be tircfcrr^ to one 
that falls late in the season. It is generally understood, and is an opinion that is believed to be well 
founded, that a marc may be covered on the ninth day alter slic has foaled, with a greater degree of sue. 
cess than at any other period. This practice is, of course, often followed ; but in such cases the mare 
ought, Donaldson thinks, to be fed in an extraordinary manner, otherwise it is iinjiossible shecan do jus. 
(ice to her present and her future foal. But modern farmers would probably, he says, coiM >iearer 
their purjiose, were they to follow the examide of the Homans, and content themselves with dKfoal in 
the two years. , 

6637. At Ike season of parturition, there should be a suitable supply qf food for the mother and yow^ iTie 

time of covoring marcs ought, therefore, to be partly regulated by a due regard to this circumstance, and 
may be earlier in the south than in the north, where grass, the most desirable food both for the dam and 
foal, docs not come so early by a month or six weeka In Scotland, it is not advantageous to have tnarea' 
to drop their foals sooner than the middle of April; and as the [leriod of gestation is about eleven months, 
they arc covered in May, or early in June. ' But if mares are intended to bring a foal every year, 

they shouraliig covered firom the ninth to the e.aventh day after foaling, wliatcvcr may M the time; and 
the horse «lmld be brought to them again nine or eighteen days afterwards. 

Iiit%>-ee4Ing horses on a large scale it is easy to contrive so that all the foals may be brought forth 
aria^Wi|hen there is plenty of grass. About the end of May the marcs arc to be put intoan'mclosure 
capdble'orfoeding them as long as the stallion is to be with them, or that they are in season. In tliii 
enclosure all tbs^ares are to be put together, as well those which are barren as others. The stallioh’a 
bind shoes^re Wtie wen off, but the fore shoes should be left, or rips put on to preserve his feet; then 
i him cover a mare twice in hand, to render blRi more tame and gentle. After this 
_ 1 turn him loose among the rest, where he will become famili^ wi(h them, and not 
- when they are in season. There should be a little lodge built up in somp 

*"‘1 Pdds, beans, oats, bread, and other good food, put into the manger ta it, that 
the horse ^IBmre into it in the scorching heats, and eat what he likes best He must be thus enter. 

ne whole time he is with the mares, which is to be about six or seven weeks. Mares t^t 

.. . ,.id gross do not hold well; but those which arc moderately fat conceive with the gwtest 

success and case. .. r ^ 

6632^ Ta bri^ a mare tWK^son, it is a common thing to give her a quart of hemp-seed, or twice that 
quantity, night and morniiiFfor eight days before she is brought to the hone. Jf t|ie refuse it alone, it may 
be'mixed with beads or oats^nf wilt go down j and if the stalUon eat fqsce him also: but 

it must be remembered Mat these provocatives are unnatural, and often deAmllbeir own purposea They 
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are therefore seldom now resorted to among intelligent Irreeders. Still more lm|irai)et is U to attempt an 
earl^ horsing, by injecting stimulating fluids up the Tagins as is sometimes done; for when IV^succeeds: 
the future progeny seldom answers the expectation. 

6640. The treatment qf a yregnant mare is in general little different from that of any other horse. 
Mares of draught are worked in summer as usual, and more moderately in the ensuing whiter, till near 
the time of fooling; when, if the season be aomewhat advanced, even though the pasture be not fiilly 
sufficient for their maintenance, they should be turned out to some grass fieTd near the homestead, end 
receive what additional supply of food may be necessary under sheds adjoining. It is both incon¬ 
venient and dangerous to confine a mare about to foal in a rnmmun stable, and still more so to leave 
her loose in a close stable among other horses; and confinement is not much lest objectionable after 
dro^ng her fool 

6641. Breeding maret are atually morked through the greatest part qf the pear, laying them aside only 
for a week or two before foaling, and during the summer season, when giving suck to the young foat In 
this way. Brown observes, the strength and vigour of the mother is not only weakened, but the slse and 
power or the foal stand a great chance of being diminished, by the exertions of the mother when kept at 
work. Under these impressions we are led to consider the working of breeding mares as an unprotiMble 
prartlee. Were they sutfbred to remain at ease, to roam upon coarse pastures, where sheds were erect^ 
in which they might find shelter during iiielement weather, we are almost certain that their progeny 
would enter U|x>n action with increased abilities. The expense of a breeding mare kept in this way would 
not be great, whilst the advantages would be innumerable. In Yorkshire, and in those midland countiea 
where the breeding and rearing of horses is better understood than m any other part of the island, they 
are often worked till the very time of foaling. Great care, liowever, is neressaryin working and inanag. 
ing a mare heavy with fo.il; an over.heat, too severe exercise, a fright, nr a sudden and violent jerk, 
are very apt to cause an untimely birth, whereby the foal is lust, and the life of the miue very much 
endangerra. 

664ii. In the mountains of Wales, and in the Highlands of Scotland, the breeding mares are never 
worked during the sumrntT. They arc driven to the hills and mountains at the close of the barley-seed 
season, where they remain till the inclemency of the weather forces them to return for shelter. But their 
scanty subsistence, the labour they are subjected to in procuring their food, and the moistness and cold, 
ness of the climate in the latter ]iart of the season, render both themselves and their prcgciiy of but little 
value and importance. 

664.‘i Fat ms, consisting ciiicfly of pasture land unfit for feeding, are the situations where breeding is 
generally c,irriud on. Arable fanners ni.iy breed occasionally ; but the inconvenience of wanting any 
part ot their working stock at the time of foaling operates almost as a prohibition to the breeding of 
horses, 'fhe greater number of horses arc bred in situations where a small portion of arable land U 
attached to farms cIiicAy occupied with cattle or shec]>; or where the farms are so small as not to afford 
full and coii6t.int employment to the number of horses that must, nevertbeless, be kept for the labour of 
particular seasons. 

Sect. XI. Rearing of Horses, 

6644. Rearing includes the treatment qf the foal till it is ft to voork, or to be put in training for use, and 
also the treatment of the mother till she has weaned her foal. 

664.5. In regal d to the treatment qf the mare tdl she has weaned her foal in England, and in the im¬ 
proved parts of Scotland, a marc after having fnnlcd is turned, togelhcr with the fo.-!!, into a jiasturc field, 
and is allowed two or three weeks’ rest, before she is again worked, either in plough or cart; the foal 
being allowed to suck at pleasure during the time. After having had a few weeks’ rest, she is again 
worked in the usual manner, the foal being commonly shut un in a house during the hours of working. 

In Yorkshire, some fanners are particularly careful not to allow the mare to go near the foal, after her 
return from labour, till her udder has been bathed with cold water, and not till most of the milk is drawn 
foom it. These precautions .arc used with a view of preventing any bad consequences ftrom the foal’s re. 
ceiving ovcr.hcntcd milk. Another practice, and wliicli is superior to the above, is also eunimoii in York, 
shire, and m many parts of Scotland: — After the foal is a tew weeks old, and has acquired strength and 
agility enough to lollow its mother, it is allowed to attend her in the field during the hours of labour, gnd^ 
to suck occasionally. By this means, not only does the foal receive sufficient exercise; nor can any pre. 
judicial effbet happen from the over-heated state of the milk, as the foal is allowed to draw it oft'Hcpeatedly, 
and at short intervals; but the little animal becomes hardy, and loses all timidity, and afterwards requires ‘ 
less breaking; these may be considered as the general modes of management in those parts of the king, 
dom mentioned above, during the period while the toal is allowed to suck its dam, which is usually about 
six months; that is, from the time of foaling till Micliaelinas, which is the period at which foals arc 
generally weaned, or prevented ftora sucking. Breeding mares are evidently unable to endure the fatigue 
of constant labour, for some months before and after parturition: this has led a few farmers to rear foals 
upon cow.milk; but the practice is ncitlicr common nor likely ever to become so; and as it is a ululo- 
sojihicai fact, well established, that all animals partake, In some measure, of the nature of their foster 
pUent, w (here is great reason to fear this practice would prove injurious to foals so reared. 

6(i4ft<A*ti>ciinf»g the foal at the end of six or seven months, great care sliould be taken to keep the 
mare'M^foal ftoin the nearing of each other, that neither may fret or pitie after the other. The best 
metht^^fnll be to coniine the toal in a small stable by itself, winch should be furnished with a rack and 


tenderness 
66*7. n 
where thej 


pasture, 
y are fed 
and into 


themostmdiiforent on the farm, where they remain uil the oegmning ot toe toiiowing winter, W|MD,tircr 
ate either allowecl to range in the pasture fields, or brought home to the straw-yard. The Inclemency or 
the printer in Scotland, and the great falls of snow which generally take plage, teajfilnr it necessary 
always to house the foals there duriiai that season. ■v , 

6648. During the jSrtl winter foals are fed On hay with a little com, but should not,be conataiittjF,eon- 
ffhed to the t^te; for even when there m nothing tobe got on the Adds, it ia muchfi] ttejr foyqur to be 
anqw^ exeiclse out of ffi^ts. A' considerable proportion of succulent food, such ^rtots, 

ana Swedish tiiru^ (oil-cake has been recommended), should be given them througpjH^t wint^s 
•nd beans and peas meal has been advantageouslv substituted for oats; but which, if Hnil jn a <;an. 
slderable quantity, are injurioin to the thriving of the young animal, ftom their heBtipg'gm^stfingeftt 

Duriim thejbildhing suntmer their pfisture depends upon the circugtnimjres of the forms on Which 
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foala to be fied all winter with a little corn twice a dar, with hay, oat-straw, fra Where oartota ean be 
DFOcuredt they form a moat exceilent feed for cotta or every age, on which they will thrive aur^aingly. 
With tho use of carrots, no corn is necessary, nor any caution requisite against an over.heating cnbrt fmn 
a more stimulating diet Care should, however, bo taken to cut them properly, allowing a well littered 
shed, or warm straw-yard. Colts fed at home with green meat, cut during summer, should have a dally 
range on a common, or dsewbere, for exercise. Yearling, to be carefully kept separate from the milch 
mares. 

6(i50. The time for gelding coU$ is usually the same in both parts of the kingdom, which Is, when they 
are about a year old; although, in Yorkshire, this operation is frequently suspended till the spring of the 
second year, especially when it Is intended to keep them on hand, and without cmnloying them in labour 
till the following season. Parkinson disap]>roves of delaying tnis operation so long, and recommends 
twitching the colts, a practice well known to the ram-breeders, any time after a week old, or as soon after 
as the testicles are come down: and this method, he says, he has followed himself with great success 
(Parkinson on Live Stock, vol. ti. p. 74) Blame's remarks on the subject of castration appear worthy of 
notice; he says, when the breed is particularly good, and considerable expectations are formed on the colt, 
it Is always prudent to wait till twelve months : at this period, if his fore parts are correspondent with his 
hinder, proceed to castrate j but if he be not sufficiently well up before, or his neck be too long and thin, 
and his shoulders spare, he will assuredly improve by being allowed to remain whole six or eight months 
lonnr. Another writer suggests for experiment, the spn^fne of mares, thinking they would work lietter, 
and have more wind than geldings. (Marshal’s Yorkshire, vol il p. 169.) But he does not appear to have 
been aware that this is by no means a new experiment: for 'T'usser, who wrote in 1582, speaks ot eeldmg 
fillies os a common practice at that period. Tnc main objection to this operation is not that brooo mares 
would become scarce, as he supposes, but that, by incapacitating them from breeding in case of accident, 
and in old age, the loss in this exiicnsive species of live-stock would be gioetiy enhanced. An old or lame 
marc would then be as worthless as an old or lame gelding is at present 

6651. The rearing tf horses is carried on in some pi,aces in so systematical a manner, as to combine the 
profit arising from the advance in the age of the animals, with that of a moderate degree of labour, before 
they are fit lor the purposes to which they arc ultimately destined. 1 n the midland counties, the breeders 
sell them wh lie yearlings, or perhaps, when foals; namely, at six or eiglitccn months old, but most generally 
the latter. Thpy arc mostly brought up by the graziers of T,eicestershiro, and the other grazing parts of 
the midland counties, where they arc grown among the grazing-stock until the autumn following. At 
two years and a half old they are bought up by the arable fanners, or dealers of Buckinghamshire, 
Berkshire, Wiltshire, and other western counties, when they arc broken into harness, and worked till 
they are five, or more generally, six years old. At this age the dealers buy them up again to be sent to 
London, where they are finally purchased for drays, carts, waggons, coaches, the army, or any other pur¬ 
pose for which they arc found fit. (Marshal’s Economy qf the Midland Counties, vol. i. p.dll.) 

6652. In the west qf Scotland, a similar mode of transfer! tng horses from hand to hand is common. 
I’hc farmers of Ayrshire, and the counties adjacent, who generally grow corn on not more tlian one loiirth, 
or at the most, one third of their arable land, and occupy the remainder with a dairy stock, purchase 
young horses at the fair of lainark and Caniwath before mentioned; work tliein at the harrows in the 
rollnwing spring when below two years old: put them to the plough next winter, at the age of two and a 
half, and continue to work them gently till they arc five years old, when they arc sold again at the Ituther. 
glen and Glasgow markets at a great advance of jiricc, to dealers and fanners from the south-eastern 
counties A considerable number of horses, however, are now bred m tho Lothians, Berwickshin*, and 
Roxburghshire, the very higli prices of late having rendered it profitable to breed them, even upon good 
arable ground; but many fanners of these counties, instead of breeding, still prefer purchasing two and 
a half or three and a half year old colts, at the markets in the west country, or at Newcastle fair, m 
October: they buy in a certain number yearly, and sell an equal number of their work horses before they 
are so old as to lose much of their value. (Oeneral Heport qf Scotland, vol id, p. 182.) 

Sect. XII. Traininji of Horses. 

66.5.8. Ilarsei are trained for varUms purposes, but principally for carrying our persons or drawing our 
buidens. Formerly, burdens were principally borne on the back by pack-horses, but the improvements 
in our roads have removed them from the hack, to machines called carriages, drawn by means of harness 
applied ovpr the person of the horse. Under saddle, we tram horses as racers, hunters, hackneys, or troop 
horses. In harness we use them in coaches, stages, chariots, and various lighter vehicles, or we employ 
them in waggons, carts, ploughs, and various other agricultural or commcrcuu machines. Horses are ncid 
in obedience by means of bridles, witli iipimndages called reins, which are long or short, as used in riding 
or driving. Horses arc directed and urged forward by whip, spur, and language, and they are chastised 
by the same means. 

66.54 'The directive language used to horses ought to be every where the same, which is the more easily 
accomplished, as words or phrases are sufficient for giving every requisite direction to a horse, llid first 
of these words may be '* on,” or go on, or merely the common chuck of the tongue, fre as used by all 
coachmen in the world; the second to make the horse go to the right-hand Blde,‘‘iright-band;'' the 
tliird, to the left-hand side, “ left-handthe fourth to make them stop; may be “ stop,” or**sta^still.” 
Any attempt to modify these directions ought fo be given In the correct language of the country,'And not 
in provincial words, as go on, slowly, briskly, right-hand, a little round, or turn, lelt-haiid, a little, or lyft. 
hand and round, stop, or stand gently, fre. As a proof that only four words ore requisite for giving every 
requisite direction to horses, we may mention that foreigners in Stockholm, Petersburgh, and Moscow, 
who know nothing of the language, require only four corresponding words of Swedito or Russian to 
direct the native coachmen and stkige drivers to any street, house, or place, the situation of which they 
know by the maps, or otherwise. 

665.5. The three natural and ordinary movrsnents qf horses are, walking, trotting, and galli^ing, to 
which sOhie horses naturally add another, wh. h is known by the name or “ ambiing," or " pacing.” 
The trot is, pmhaps, the most natural motion of a horse, but the pace, and even the gallop, are most easy 
to tim rider. 

In training saddle horses, the Ant thing it to make thorn familiar with man, and othgr general 
objects, and whisH tl best effected at the earliest periods, which then saves almost all the trouble of break¬ 
ing, and doeility folloara as a matter of course: to effect this, the greatest kindness should be used to the 
outs from the Mbmunt they are dropped : they should be accustom^ to be hatidlcd, should bg fed with 
bread patJM in various parts of the body, have light matters put on thcir.bends and backs, and subjects 
of dlArent colours and form should be shown them with caution. While at foot, the mare and foal 
ahoeddbe led Mt into roads; and where carriages pass, during which.^me nothing should be allowed fo 
Inttmiaate tMHtM, By this manageroent, the animat will be easily prepared for the ftitore pperatioiis; 
and itls thustoat the single foal the pluughed-land farmer breeds, and which dally follows the mother 
In her woW, as it were breaks Itself. 

66^, Paeking is the next operation, and if the colt has been judiciously used, and taught familiarity 
and docUity by early handling and kindness, it is by no meaps difficult It should be commenced tfrfoiw 
the colt Is two and a half or three years old. The first backing of a horse is Suthing of great consequence, 
at his value afterwards very much dejiendt of it The application of the saddle should be gradually done, 
and without alarm to the horses After a colt has become habituated to the saddle and bridle, and has 
keen exercised some time, morning and evening in them, and become sonpirhat obedient, it is usually 
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nMonuMpded t)i«t hp be taken to aome ploughed Uml| where be is to be walked and trotted until he be 
allahtig fttigued. If the colt he very high apiritcd or reftactorv. or if he be not inclined to lift up bla lega 
aufflcienUyi it may be admitalble topractiae him on aome very light-ploughed lands, but if otherwla^ Itla 
better to dupense with tliia, and a field and a road alternately used will, in general cisca, be found prefer¬ 
able. It would be well that thit preliminary practice ahould be jierformed in a cavcaaon to enaUre bbedi- 
ence. When he ia perfectly tractable during pis exercise, let a person used to him lay himaeirgently and 
by degrees across his back ; and if he seem not to be alarmed, let him proceed at a foot-pace with bis 
burden. When this occasions no alarm, let one leg gradually be slid over his back, the iieraon at his head 
engamng his attention during the time, and cneourasing him. The rider may then gradually raise himself 
up^ The next step will be to mount him at oncein tlicusuai uay, still havinga judicious attendant at his 
head: this must likewise by no means be done suddenly, or at a jerk, but very gradually and slowly, by 
several risings and hcavinga If be bear this patiently, the person is to seat himself firmly on his back > 
but if he be troublesome and not tame enough, the person is to forbear the attempt to mount, and heis to 
be trotted In the hand over the same ploughed lands or other ground again, till he is more fatigued, and 
willing to receive the rider quietly on his back . when4liis is done, the jierson who is on bis back must 
encourage him, and the man who has his head must load him a few paces forward; all the while cn. 
couraging him. The feet are to be fitted well in the stirrups, and the toes turned out; afterwards the rider 
is to shrink and move himself in the saddle, and the person who holds his head is to withdraw his hand a 
little farther ikom the mouth. As the rider moves his toes forward, the holder must move him forward 
with the rein, till he is made to apprehend the rider’s motion of body and foot, wliich must always go 
together, and with spirit, and will go forward without the other’s assistance, and stay upon the restraint 
of the rider’s hands. When this is accomplished, let him be cherished, and again have grass and bread to 
eat^ and then let the rider mount and alight several tunes, encouraging him between each time, and thus 
he IS to be managed lilt he will go on, or stand still at pleasure This being done, the long rein may be 
laid aside, and the band aliout the neck, whicli aie always usedjDii this orcasion, and nothing will be neurs- 
sary but the trenches and ravessnn, with (he martingaL A groom must lead the way before; or another 
horse going only, straight forwards, and making him stand still when desired. Iti this manner, by some, 
times following, and sometimes going before nnotlicr horse on the trot, llie cieature will by degrees be 
brought to know that it is his business to be quiet and govcrnablh, 

Gfi58. To teach a hotse the d>ffi'rcHt movements of walking, trotting, galloping, and ambling, comes next 
in order. 


fifiSy. iValking is the slowest and least raised of all a horse's movements. H is performed, as any one 
may observe, by the horse's lifting up its twn legs on a side, tlic one after the otiicr, beginning with the 
hind leg first Thus, if hr leads with the legs of the right side, then the firstfoot he lifts is the far bind 
foot; and in the tune lie is setting it down (winch in a s|^p is always short of the tread of his fore foot on 
the same side) he lifts his far fore foot, and sets it down before Ins near fore foot Again, just as he is 
setting down bis far fore foot, he lifts up his near Innd foot, ami sets it down again just short of Ins near 
ftire foot; and just as ho is setting it down, he lifts liis near fore foot, and sets it down beyond his far fora 
foot. This 18 the true motion of a horse’s legs in a walk ; and this is the nnce in which many things are 
best taught; for instance, when tlie liorsc is to be taught to turn to the ngnt and left, or from one Jiaiid to 
another, he is first to ho taught it on the walk, then on the trot, and finally on thegalloji. The walk is a 
|>ace to which team, carriage, and road horses should constantly be well broke, as being of great use in all 
sueli cases and intentions. It is an excellent pace too in a saddle liursc, wlieii well jierfornicd by lieing 
projicrly taught. 

fitifiU. In trotting, the limbs are diagonally employed: but tlieir tenses or times, or rising and falling, are 
very dift’ereiit, as it is conducted slow or fast Iritfie slow trot tbe diagonal legs are elevated and replaced 
aimuUaneously; while those on the ground are {ireparmg to elev.ite themselves, and the horse is fora 
moment on tiptoe, but until the original diagonal legs arc set down, these are not wholly elevated; there, 
fore the horse is during tlie moiierate trot at no time without support But it is i ery ditt'erent when the 
trot is accelerated, as to nine or ten miles an hour j for then there is a period in every spring made by the 

diagonal members, when all the feet are 
^ ill the air at the same lime; and the 

completely suspended ftoin the 
ground by these means. Thus during 

... , this accelerated action, the off fore leg 

IsIwF having bMn elevated 

■T # ^ -J ® tliey meet the ground, 

f f arcnotonlyprepiued, asinthcsluw trot, 

-vievate tiiemsclves, but actually do so 

ja — before the others are set down; conse- 

fW —qiiently, the feet, at this precise time, 

^ — «— must be all in air. (Jig. S-pi.) To speed 

iu ttie trot, it is necessary that a horse 
"P quick, and extend them 

forward. To tlie safety also, it is 
necessary he elevate his knee particu- 
^ -- lariy ; at the same time the general 

elevation of the whole limb is operated liy high withers and oblique shoulders. 

fififil. Three qualities are essential/^ neci'ssaiif to mate the trot useful. It ought to be extended, supple, 
and even, or equal; these three qualities mutually depend upon each other, so that you cannot pass to the 
•upple trot without having first worked upon tlie extendeil trot j and you ran never arrive at the even 
and equal trot without having practised the supple. The extended trot (yig. 848) is that in which the 
hone trots out without retaining himself, going directly forwards; and this consequently is the kind of 
trot with which you must begin. The supple trot is that in which the ho^^e, at every mutton be makes, 
bends and plays his Joints by the elasticity of the organs composing them; which no colts or raw horses 
can execute, who have not had tlieir limbs suppled by exercise. The even or equal trot is that inwhich 
the horse moves so equally and exactly, that his legs never cover more ground one than theothernoi^Hwnc 
time more than another. To go from the extended trot to the supple, you must gently asd by degrees bold 
in your horse; and when by exercise he has attained sufficient ease and suppleness to manage bU 
llmba readily, you must insensibly l^ld him m still more and more, and by degrees you will lead him to 
the ewai trot 

. fifiex Tile manner tf trotting a coU who has never been bached is as follows: — Put a plain snanie in bis 
mouth j fit a cavesson to his nosey^ the ring of which tie a longe of a reasonable lenidh. lait a groom 
h<>ld this longe, who liaving got at some distance from the colt, must stand still in the middle of theciroie 
whleb the horse will make. Let another follow him with a long whip or chambnkre in bis band. Tbe 
cxkid being alarmed, will be forced to go forward, and to turn within the length of the cord, the oroom must 
hold jt fight In bis haid; by this means he will draw in, or towards the centre, the head of the colt, and 
Ml croupe will of consequence be without t^o circle. In working a young horse after this manner do not 
press or hurry Mmi Let him walk first, and afterwards put him to the trot If you neglect this method 
nis legs wilt be embarrassed: he will lean on one side, and be more upon one baunoh than ttie other; 

‘ tKer inneT ftire foot will st^e against the outer one, and the pain whicl> this will occasion will drive him 
to s^ some means of defniiw, and make him disobedient if be reftises to trot, the person who holds 
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the ohamtni^re «UI animate him bjr trotting him, or itriking the ground iTith it If he oflhn to nno|t 
Inatead of trotting, the groom mutt shake or jerk the cord that ii ti^ to the caveeson, and be wiU All into 
hit trot (Sereager’t Art tff Honemanthip, voL L cbaa 4.) The value of this longing in a circle Is 
incalculable, inasmuch aa it tu^ea the shoulders, and gives them a greater eatentof acthm. It also in. 
orcasra the action of the whole limb downwards, and accustoms the htH-se to eflhbt other movements, to be 
performed with an elevated hand. 

G6n3, Tie gallop is the swiftest natural pace of a horse, in which the two tore toet become elevated 
almost at the same moment, but one slightly takes the lead of the other, and must therefore be set down 
beyond and somewhat after it; previous to this, however, the hinder legs have become elevated, with 
also a little precedence in the leg of that side which lias been led by the fore. Such is the natural gallop 
of the horse; when it is mrformed with its utmost velocity the limbi are simultsnoous and synchronous. 
(6664.) Ill galloping the norse may lead with which fore leg he pleases ; the most usual way is that with 
the right, in which case the gallop is said to bejurf ; but whichsoever it be, the bind leg of the same side 
must follow it next, which forms an even or equal gallop; otherwise the legs are said to bedisuntted, and 
the gallop to hefalte ; to remedy which disorder; the rider must stay the horse a little on the hand, and 
help him on the spur on the contrary side to that on which he is disunited. However, this rule harnot 
been always stnctly observed; for hunting horses have been trained to lead indiltorenuy with both legs, 
because it has been found, that a horse which has never been suffered to gallop but with his right fore 
leg, has been worn out on one side, when he has been fresh and sound on the other. In order to make a 
stop in 8 gallop straight forwards, the ruler should carefully put his horse together, without altering or 
disturbing the appui, and throw liis body back a little to accompany the action, and to relieve the horse’s 
shoulders. In doing this he should seize the tune of maiwing the stop, keeping the hand and body quite 
still, exactly when he feels tlie horse put his fore feet to the ground, in order that by raising them im¬ 
mediately by the next motion which lie makes, he may be upon his haunches. When horses do not 
answer to the lessons in the gallop, they should be galloped briskly, and then slowly again by turns, and 
they will thus be compelled to obey the hand and heel In the slow g.-iltop, as well as in the trot, it is 
soinetimet necessary to close the heels to the horse’s sides, which is called pinching j but this should be 
done in such a manner as not to make the horse abandon himself upon the hand, and care must be taken 
that he be upon his haunches, and not upon his shoulders; and therefore, when he is pinched, he should 
be kept in tlic hand. To put a horse woll together, and make him bring his hinder legs under him, the 
ruler must close his legs uixin him, putting them very much liack; this will oblige him to slide his legs 
under him; at the same iiistint let the hand be raised a little to support him beiore, ami yielding again 
immediately. Let liim be thus supfiorted, and have the rem again from time to time, till he begins to 
play and bend his haunches, and galioiis leaning and sitting down, as it were, upon them; let the rider 
then press him with the ralvos of nis legs, and jte will thus become quick and sensible to the touch. If 
a horse has too due a mouth, gallop him uixin sloping ground; this will oblige him to lean a little upon 
the hand, in order the better to put himself u]x>n llie haunches: and through fear of hurting bis bars, he 
will be prevented from resisting the operation of the bit. If the horse is heavy in hand, gallop him up 
sloping ground; and when ins appui is too strung, this wlil lighten him. The gallop serves to assure and 
make steady a weak and delicate mouth, and also to siipplo a horse, and make him steady and active in 
his limbs. (Hrrcngcr's Htstory and Art of llorsemammp, vol il. p 104., &c ) In galloping in a circle, 
the horse is condned always to lead with liis fore leg witliin the turn; otherwise he is said to gallop 
false. 

6604. The varieties of gallop may be reduced to the galtop of speed, the ordinary or hand gallop, and 
tile canter ; all others are hut compounds of these. The gallop of full speed is tlie most simple of ail the 
paces, being nothing more than a succession of leaps ; Init it requires repeated effiirts to acquire its full 
celerity ; the fore parts being drst raised and thrown forwards arc followed by flic hinder immediately; 
as the velocity increases, tlie fore and the hind legs liccomc op;>osod to the ground at almost the same 
instant, thus forming a repetition of leaps The ordmary or hand gallop docs not differ from the gallop 
(6663.), except that the leading leg being elevated still earlier, ami being carried still more forward, is 
followed also by an earlier and a mure considerable displacement of its fellow leg behind, which of course 
retards the velocity considerably, and lessens the exertion Tlie .school galtop is formed of this, with tlie 
haunches drawn mure under, and the fore hand mure thrown up. 

6663. The canter is different fiom the gallop in some essential particu1ar.s. Whether the gallop be tost or 
slow, still the legs are at one period wholly removed from the gruuiiil, and the horse is all in air. In the 
canter, on the uontrai y, at no period is the liursc completely elevated from the ground, but has always pne 
or more pmnts of contact with it, JiUinc describes its oiieration thus : — When performed on tlie right, the 
horse commences by Hrst pUicing his oft' hind leg a little beyond the other; at nearly the same instant lie 
elevates the fore hand, and places drst the near fore leg on the ground; the oft'doubling over and beyond, 

U placed In an instant after it. In the next movement the bind legs arc thrown in, and, while elevated, 
the off fore leg becomes raiseti from the ground , but the near tore leg is not elevated until the hinder 
ones are replaced The near fore leg is, therefore, the whole point of support in cantering at each re¬ 
move, and thus it is that cantering horses always drst fail on that leg. 

666 & The amble is a peculiar kind of pace, by which the horse changes sides at each remove; two legs 
of a side being always in the air, and two on the ground. An amble is usually the first natural pace of 
young colts, which, as soon as they have strength enough to trot, they quit. There is no such tiling as an 
amble in the modern manege; the riding-masters allowing of no other paces besides walk, trot, and gallop; 
their reason is, that a horse may be put from a trot to a gallop,,without stopping him; but not from ah ^ 
amble to a gallop without stopping. 

fi667. The training qf cavaXrg horses is exclusively performed in the military establiibmcnts, and there¬ 
fore can never be required of the farmer or breeder. 

6666 . The training of coach horses commences with taming, walking, trotting, and rqieated longing; 
and next with yoking and driving in a break or four-wheeled frame, with no other load than that of the 
cOiich box or seat placed in the usual imsition, the driver and his assistant sitting on a board fixed to the 
perch or hind axle, in order to be ready at a n /merit’s notice to descend and restrain nr direct the horses. 
Coach horses, from fifteen to sixteen hands high, should walk light live miles an hour, and trot twelve. 
‘They should be first accuitomed to this exercise in tlie country, next in the outskirts of a large city, and 
lastl^n’ the most crowded streets. i 

fifidk The age at tohseh a horse is fit to be worked in a coach il four and a half or five years; but by the 
fraudulent practice both of the country and town dealers, horses of three and four years oM are frequently 
•mp|uy«L The first busipeas of the Yorkshire dealer, who lias tlir^ or four years old colts to dispose of, 
is to draw their corner teeth, in order to make them have the mouths of these of five. The also undergp 
the operation of docking and nicking; and alter having been kept two or three months on mashes, made 
of brtgt, ground oats, or boiled corn, they are sold to the London deaters, who, it is said, sell these tbrOe 
or foor years old horses as if they were five years old. They are then taken into immediate work, either 
tor the coach er swldlo; and in a few months are completely destnwed by this premature and too severe 
latMKur. TOe Rawing of the teeth is not a fraud practised on the London dealers; tiiey know the deotp- 
tion, and fmM upon its being done by the country dealers. It is requisite to be dene some months bdfpre 
the London dealers finally sell them for use, or the tooth wb^fo denotes a horse tohe five years idd wetild 
pot be grown, consequently the deception could not have taken place. - 

6ff}0, Tie trabu'ng if cart and pUmgh horses commences with taming before they are a year old/tvltii 
waUilol and rutfoing them down m the stable when they are two, and wHb training to work when they 
ore. Of tines yean' growth. They should be placed under the cbaigs of a verynMeady carcAil servoott who 
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will teadi tbem to buck, and to go Into the thafta. Thejr ought net, however, to be made to draw any 
other than a very tight empty cart till their limith or fittli year] nor ought they tube put into the ahaCta 
of a threahUig mactune before Uitdr fifth year. The first work, to which an agricultural liorse may be 
aiiplted U harrowing i but this during the fourth year only half a day at a tune, or with a liglit harrow 
the whole day. Neat be may be put to plough with similar care and caution ui regard to strengto. In 
general, agricultural horses require very little graining; but one thing is too often neglected, and that is, 
teaching ^ougli hones a quick step, and keeping them at that step ever after in working them. By not 
attending to this, and leaving the step to bo regulated, by laxy spiritless ploughmen, the loss to many 
farmers ia very considerable. ” 

Sect. XIII. The Art of Horeomanstdp. 

fifilU Ihreematuhip, as an art, is unquestionably of very ancient date, and It ia curious how very dlf. 
fenmt are the modes by which it is practised in dllTerciit countries; but which difibrcnces are yet prin> 
cipally confined to the situation of the legs oi the rider; for wherever the horso is used to carry the 
person, it is by the nder jdacing himself astride the animal. Horses were used in this way tor centuries 
before any apparatus was used or applied to their bodies to spare fatigue to the rider; and we know that 
the first saddles were mere pads strap|>ed round the body, but without the appendages of stirrups. In 
NiiglancL riding is systematically divided into two kinds, wliich are manege and jockey riding. 

ti67g. Manege riding, called also vidmg the great horse, in tlic strict application of the term, was tormerfy 
more practise than at present; and required a system of education lor both horse and nder long and 
severe. Horses perfectly broke for the manege were formerly taught several paces and motions, as ambling, 
pacing, passaging, yerking, capriole, and cornetti. The practice of these artificial cadences it is suptiosed, 
injures the natural ]>accof the horse i and this circumstance, united to a particular form of horse (detective 
fur other punxises} being required for the elasticity of these actions, has tended to bring manege riding, as 
formerly practised, into disrepute. Mancra riding also taught the constant ai>plication of the seat of the 
body of the rider to the seat ot the saddle, during nil the motions ot the horse; and as a severe edu. 
cation, and a particular form, had liestowed ease and elasticity to the rudeness of the manege horse, the 
inconveniences of this scat were nut felt. But when another form of horse, capable of great speed over 
excellent roads, was in general use, tins kind of riding was found hurtful to both horse and rider; tktigu. 
ing the one, and injuiiiig the other. 

6673. The art tii'/troper > idt/ig, as practised among experienced horsemen, is derived (tom a knowledge of 
the judicious application of the aids of the bridle, as taught m our schools, and as practised in the army 
generally ; and also from a proper application or placing the Ixiily on the horse. These we certainly owe 
to man^e riding; and a knowledge of them is as csseiit^l to the safety of the rider, as it is to the grare 
of his appearance os a horseman. The proper art of riding embraces all that is taught in the best schools, 
or practised on the road; and is equally applicable to both. This is allowed to its fullest extent by those 
who have possessed themselves of the requisite information and practice on the subject; but is denied 
tiiose who, wedded to field riding, contend tliat the perfection of liorscmariship consists in a snafile bridle 
and a jockey seat. 

6674. The use of the curb bridle ia considered in the schools to be essential to good riding: by it the 
horse is not only restrained, but he is also aidcil and assisted. He is alternately thrown on ins liaunches, or 
foreed on his toreliand, by winch changes fatigue is prevented to both Great nicety, however, is required 
in the use of the curb: and without an inclination and ability to use it lightly and dexterously, a snaffle U 
the best and safest bridle. The curb is to be operated by a gentle turn ot the wrist only; and the action of 
the band in this respect slioiild be its fine and as pliable the fisinng rod and line. The force ot the 
curb should in every instance be proportioned to the moutli of tlie horse. 

667.5. The best form saddle for general riding is one in which tlie cantle is not so high as the military, 
nor Ml low as the racing saddle. The laimmel should be no more raiseil than is necessary to keep the whole 
comitletely tree from the withers. The stirrups sliould be substantial, not only to jircvrnt breaking, but 
also that by their weight thev may full to the loot when accidentally slipped away; wiiidi is oi more con. 
sequence than at first sight may appear. If tlicy arc ul the spring kind, it is also desirable: but it is still 
mure so, that the spring stinup leather should be used ; which prevents tlic danger arising from horses 
catching the leather in the projections of doors, gates, &c. Having saddled and bridled our liorsc, we will 
proceed to mount our rider. 

6676. you imnild mount with case and safetu, says Hughes, stand rather before the stirnm than be- 
hind It: tlien, witli the left hand, take the bridle short, and tlic mane together, help yoursdf into the 


«i,iaau^) VTlgll jvua ailJIIVa blinby III ai«iauaawis|^f am. 

Stirrup raise yourself till you face the side of the horse, and look directly across the saddle ; tlieii, with 
your riaht hand, lav hold of the hinder nart of the saddle, and, with your left, lift yourself into it. When 




your shoulders: and let your body be in such an even posture as if you lield a rein m each hand. In 
, I holding the bridle, grasp the reins with your hand, which 

I } „ should be hchl i>erpcndicular with the reins passed, the lower 

If ' within the hand, and the upticr between the fore and next 

I I fingers (Jig. 847). The reins arc then brought over the fore 

ft ‘^-1 iniii—I finger and firmly held by the tliumb. It is often directed to 

I ' y « place the little finger between the lower rrins; the practice 

optional with the rider, and in a very fine hand 
^*™*****'*^ •* desirable. The bridle should be held at surh a length as to 

' enable you if your horse stumbles, to raise his head and support 
it with your arms; and by throwing your body backwarda at 
the same time you frequently save a horse that would other. 

Mfi ’ *' wise fall. 

6677. A graetjiit and proper seat on horseback it greatly d». 
" ' pendent on a right disixisitlon of the legs and thighs, which 

should hang, nearly straight down, easily, and without force or constraint: all which is brought about 



although the line may be properly broken by some little irregularities, yet the foot, the 
knee, ftie hip, and shinilder, should deviate but little from one pcrpcndieular line. The 
■ ball of the foot should rest within the stirrup, and should be even with the heel, or very 
848 slightly elevated above it. Avoid any stlffhcss in the legs, thighs, or body; all should be 
lax, but in a state to be able to embrace the horse, eitfier for support, or as aids to liin 
Ttie loins, particularly, should be lax and pliable, as a coachman’s on his box; and for the 
same reasons: for by sitting thus loosely, the rough motions of both are broken. _ To de. 
pem^on the embrace of the knees for support is to lose the benefit of a true equipoise ot 
idy, and is rather to stick o«a horse than to sit on one 

6678. When you are troubled with a horse that is vicious, which stops short, or, bjr rising 
„ kicking, enoeavours to throw you ofT, yoifmast not bend your body forward, as is eom- 
monly proctiwd In such cases; bmause that motion throwcstlie breech backward, and laovea 
you ftom your fork, or twists and casts you out of your seat; but the right way to keep your seat, or to 
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K«ov«r It when lest, U to advance the lower part of your body, and to bend back youv shouldeta and upper 
part. In flying or standing leaps, a horseman’s best security Is the bending back of the body. The rfsinf 
of the horse does not aSbct the rider's seat; he is chiefly to guanl against the lash of the animals hind 
legs, which is best done by inclining the body backwards. But the usual method of fixing the knees in all 
oases of danger only serires, in great shocks, to assist the violence of the fait. 'To save yourself ftom being 
hurtf in these cases, you must yield a little to the horse's,^otion; by which means you will recover your 
aeat, if displaced, or keep it at such times as would dismount an uiisKilfuI horseman. 

tidlU. If your horse gram unruly, take the reins separately, one in each hand, put your arms forward, 
and hold him short, but do not pull hard with )%ur arms low; for, by lowering his bead, he has the more 
liberty to throw out his heels: but if you raise his head as high as you can, this will prevent him ^om 
rising behind, Is it not reasonabio to Imagine, that, if a horse is forcra towards a carriage which he has 
started at, he will think he is obliged to attack or run against it ? Can it be imagined that the rider's 
spurring him on, with his face directly to it, he should understand as a sign to pass it f These rational 
queries are submitted to the serious consideration of such as are fond of always obliging their horses to 
touch those objects at which they are, or aflbet to^be, frightened. 

(><180. Indifferent hmrtttnm, Lawrence observes, should never venture on horseback without spurt. 
Those who reflect upon the predicament of being placed between a deep ditch and a carriage, at which 
their horse shies, will see the necessity of this precaution. 

Prevtoasfy to numnting, every person will find his account in examining the state of both horse 
and flimiture with his own eyes and hands; for, however good and carefiil his groom may generally be, it 
is a maxim, that too much ouglit not to be expected from the head of him who Ltbours with his hands. 
Besides, all such sedulously avoid trouble, particularly in nice matters For example, sec that your curb 
is right; that your reins arc not twisted; that your girths, one oter the otlier, still bear exactly alike { 
that the paid be not wrinkled up; but, above all, that your saddle iics exactly level upon the horse’s 
back. 

tViSZ On Retting off tiu, horse's back, hold the bridle and mane in the same manner as when you 
mounted, hold the pommel of the saddle with your right-hand; to raise yourself, bring your right leg over 
the horse's hack, let your nglit-hand hold the hind part of the saddle, and stand a moment on your stirrup, 
just as when you mounted. But beware that, in dismounting, you bend not your right knee, lest the horse 
•liould be touched by the spur, 

6()S3 7'Ae jockey mode of riding is practised in its fiillest extent in racing. With 
some modiflc-stion it is also in use by many who esteem themselves excellent fox- 
hunters. With still greater modihcation it is by its advocates jn-actised also on the 
road. English post-boys unite these two kinds of riding in a manner at once easy to 
themselves and horses. Tru^ jockey riding consists in the use of a snaffle bridle, which 
is lield firmly; and, as an advocate for it expresses himself, to enable the rider to give 
his horse the proper pulls. To this end, the same writer recommends a firm seat, up. 
right, and as you would sit in a chair, with the knees nearly as much ben^ and turnra 
inward; the toes somewhat out and upward; the leg falling nearly straight, and the 
foot home in the stirrup (Jg Hjy); elbows close to the sides; hands rather above the 
liorsc’s withers, or pommel of the saddle; and the view directed between liis ears. The 
same writer further advocates the jockey mode, by commenting on the decline of rid. 
iiig-liouse forms, and the universal preference given to expedition, which, as he says, 
fully confirm the superior use and propriety of a jockey-seak Indeed, our riding- 
schools arc now, he continues, considerably reformed ftoin the stiffhess of ancient practice in all respects. 

It was the custom formerly in the schools, and indeed pretty generally upon the road, to ride with the 
tip of the toe only in the stirrup; as if it were of more coiisnjuencc to prciiare for falling with safety, 
than to endeavour to sit securoly. Those who preserve a partiality for this venerable custom, we would 
advise to suspend a final judgment, until they have made a few more essays upon a huge cock-toil half- 
bred, of that kind which ‘ cannot go, and yet won’t stand still,’ and will dart from one side of the road to 
the other, as if he really desired to get rid of his burden Nor is the ball of the toot a proper rest; chiefly 
because inconvenient to tliat erect, or rather almost kneeling, posture, which is required in speedy riding. 
The riding.hoiise scat is preserved by the balance or equipoise of the body solely; that recommended here 
by the firm hold of the knee, which is obviously strengthened by the opposite directions of tlie knee and 
toe, the one in, the other outward. 

(• 

Sect. XIV. Feeding of Horses. 

(1684. The feeding of horses generally is an important feature in their management In considering the 
food for horses, we arc apt to locate our notions to the matters aiouiid us, without taking into account 
that every country has its peculiar products. White observes, that the best food for horses is hay and 
oats; and had he added for English horses, it might have been just, but without such notice the assertion 
is much too confined. “ In some sterile countries, horses are forced to subsist on dried fish, and even vege. 
table mould; in Arabia, on milk, flesh balls, eggs, broth, &c. In India, horses arc variously fed. The 
native grasses I judge very nutritious. P'cw, perhaps no oats are grown in India. Barley is not commonly 
given to horses; indeed, it is rarely grown. In Persia, barley is a common fooii for good horses. In some 
parts of India (in tbq Mahratta country), salt, pepper, and other spiccs are maitc up into balls, as big as 
billiard balls, with flMr and butter, and thrust down the animal's throat. It is supposed to give them 
animation and fine coats: no doubt it promotes digestion. Meat broth (especially sheep's head) i; also 
given to horses. English gentlemen sometimes adopt these usages. Uifl'erent kinds of grain are given • 
to horses in difftrent parts of India. I n Bengal, a vetch, something like the taro, is used. On the western 
side of India, a sort of pigeon pea, called gram (Clccr arietlnum is the usual fooii; with grass in the 
season, and hay all the year. Indian corn or rice is, 1 tliink, seldom if ever given to horses in India as 
ofdmary fooiL In the West Indies they are fed on maize, Guinea com, and Sugar-cane tops; and, in 
some Instances, on the sugar itself, in the f rm of molasses. In France, Spain, and Italy, besides the 
glasses, the leaves of limes, vines, the tops of acacia, tlie seeds of the carob tree, &c. arc used.” 

68 ^. The food qf BrUish horses may be divided into herbage, grain, roots, and mixtures. Of herbage, 
tl]|i ^.incipal kind is the proper gramina, eaten either moist or dried into hay. When eaten moist in 
their natural state, such a horse Is said to graze ; but when these matters are cut, and carried into the 
atobie to a horse, he is said to be soiled. Hay is herbage cut during its flowering and seeding processes; 
which being subjected to the action of the sun and air a proper time, are then collected into large masses 
called ricks, where a certain degree of fermentation takes place before the matter is'Iltted to b^'ome 
wholesome or nutritious, or before it receives such alteration as fits it for resisting Airther decompo¬ 
sition and decay. 'The Judltious management of this fermentative process forms one of the greatest desi. 
derata In hay-making. Pursued to a proper extent, the remaining moisture acting on the farinaceous 
parts, at the setnlB, &c., in conjunction with the heat evolved during the process, as it were matta the 
whole; and tugar is produced. Pushed beyond this, the hay becomes carbonised, and mow-burnt; its nil. 
tritlve properties arc lessened, and its noxious qualities increased, it being fbpnd in this state to excite 
diabetes, sweaUng, and extreme weakness and emaciation. (&42.'i.} The quality of the luy is too little 
attended to, but which is of very great importance; and”more paiticularly sO where Ilttie com hut 
much hay is given. Hay should therefore Us of the best, whether meadow, dov^ or mixed. Htnnf 
borsM thrive best on clover bay. particularly draught horses. It is very gratefiil to horses, And it uket 
mach waste of MUra; to sprinaje hay with water has the same efibet, put It should phly be done gs lt.it 
wanted. 
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6fi66. H<^*hauld WMr it.given At larga atatmUNet at a time i horiei braftthe on it, taeome ^guHodt 
and tboi mute it Tiiev •)«<>, when it ie gdod, mt too much, end dietend their ■tomaohi, and then be>. 
come Her tbould not be kept In the eteble in great quautitlet, otherwiao it bnwmM impKg* 

nated with the eedetUe alkali of the etable, and ii then tpoUed. A« gubttitutei (br hap, the ttoaw of 
wheat, barley, oata, and rye ate uted { but these are much lets nutritive, aud rather serve to excite mastU 
cation by mixing them with other matters, than to be depended on for animaiiiation. On hay, When 
good, many hones subsist} and when no exertions ore required of them tiiey are sufficiently nouridied 

GW. TV grain uted at harte food is of various kindt, poef>«fwing, it is supposed, dlfterent degrees of 
nutriment, according to their diifbrent proportions of gluten, sugar, or farinaceous matter. In South 
Britain, oats are almost exclusively used as hone grain; and whicn, according to the experiments of 
Sir Humphry Davy, as we have seen (t 5000.}, contain 748 parts uf imtritious matter out of 1000. In 
wheat, parts of 1000 are nutritious; but wheat is seldom given with us except to racers and hunters, 
or on extraordinary occasions when great excitement Is required, when it is sometimes given in the form 
of bread. Barley Is more firequently given than .vheat,aaud contains 9S0 parts in 10(X) of nutritious par. 
tides. Made Into malL where its sugar is evolved, it becomes still mure highly nutritious. Barley appean 
to have been the principal hone food of the ancients. 

6li88. The pulse uted as horse food, arc the seeds of beans, peas, vetches, Ac. Beans are seldom given 
alone on account of their heating and astringent qualities, but are mixed with straw or bay, cut into ebiffij 
either whole or broken. 


6689. The roots used as horse food, are such as contain much sugar, but in which the gluten is in small 
proportion only. Carrots stand deservedly high on this list. They are favourable to condition as the 


a course of carrots will IVequcntly remove the most obstinate coughs. The parsnen has similar pro. 
pertics. Swedish turni]>3, as having the saccharine particles in abundance, arc also found good. Beet, 
root likewise. 

6690. Mixtures, or mixed food, is formed of several kinds among agriculturists; and it possesses many 
advantages, as it can bo varied to every taste, and made eitlicr cooling as an alterative, or nutritious and 
stimulating as a tonic. Although it is principally used for waggon, post, and farm horses, it would be 
better were its use more universal. Of this manger feeding, one of the best is formed from a chad' made 
of one part best meadow or clover hay, and two parts wheaten straw; to three bushels of this mixture 
add one of bruised oats. The importance of bruising or tlattening the oats is very great. When used 
whole, the grains are apt to slip between the teeth or the diaff' in mastication. In fact, com when either 
given alone, or with chaffi would, in most iiistiinecs, beticnt by bruising. To horses under great exertion, 
the stomach must be, to a certain degree, weakened also; in such cases, by bruising their corn, not only 
the work of mastication is much ot it spared, but that of the stomach also. In old liorses with worn teclHs 
bruised oats arc of greet consequence. Fast-eating horses do not properly masticate more than one half 
of their corn ; much of it remains in the dung so perfectly unaltered, that it will aftcrwaids vegetate: 
and an experienced agriculturist states, tliat during liis residence in India, in a season of scarcity, lialf. 
famislied wretches actually followed the cavalry, and drew tlieir principal subsistence fiom the unchewed 
grains of corn extracted from the excrement of the horses. Of this manger food, three, four. Ore, or six 
peeks may be given daily, according to size and exertions required; and as but little hay is required, to 
hard-worked horses arc enabled to lie down much more, instead of standing on their ^eady fatigued 
limbs to cat hay. 

6691. Cooked food is also now much used by practical agriculturists for horses. The articles mode use 
of arc potatoes, carrots, turnips, or parsneps. 'To horses with their digestion weakened by hard work, old 
ago, or other causes, food in sufficient quantities, thus already reduced to a puUaceous mass, resembling 
chyme, without the loss of time, or the waste of suhva, may be very important: for, as Curwen very judi. 
ciously observes, a horse will consume nearly six Jiours in eating a stone of hay, whereas he will eat a 
stone of steamed potatoes in twenty minutes. Horses arc observed of themselves to he down after eating 
cooked food sooner than other tiroea 

6693. The guantttp ef food to be given to a horse must be regulated by circumstances, the principle of 
wliich is the exertions or nature of the work required of him If this be simply laborious, as drawing 
of loads, or carrying of weights, all that is requisite is that the food be sufficiently nutritious. The bulk 
from whence such nutriment is gained is not a matter of import: but if such exertions arc to be com. 
bined with celerity, as in our racers, hunters, Ac., it is evident that such feeding is best adapted to tlic 
end required which combines nutriment without bulk; and wliich increases the durability by increaeing 
the mental irritability, and thus giving tone and courage. These are found to be better derived from a 
proixirtionate allowance of grain or com, than any other mode of feeding at present known. It rcmaini 
only to add, that although experience has fully proved this, in all cases where the exertions are extreme, 
yet It has also led to another evil, by introducing a plan of treating all horses of value alike. Thus, most 
of the more valuable hackneys, the carriage horses of the wealttiy, Ac., arc accustomed to be fed, not as 
though their exertions were moderate, but as though they were unceasing, to the destruction of a vast 
quantity of valuable corn. From thousands of such horses, at least one third of their hay and corn might 
be advantageously abstracted. 

6693. Too great a quanittu if food injui^s not only the community but the horse alsa 'I’hc sfomach 
becomes distended by over-feeding, and it then becomes weak and incapable of a healthy digestion; crib, 
biting, hide-bound, and purslvcness follow; or when the stomach does digest this undue quantity, it 
generate ftilness, which snows itself in inflammations or foulness, aiipearmg in the form of cracks and 


6694. A horse in full work, of whatever kind, will require, according to his size, a peck of sound oats in 
twenty-four hours; and when the work is unremitting, as in post, stage-waggon, ot other very targe and 
hard-working horses, even more may be required, itone post horses have an unlimited quantity given 
them; but this practice la always erroneous If they eat more, it serves only to distend the stomach 
unduly, and also to require stronger digestive powers: if they blow on It they leave it, and it is waited, 
or a more greedy one swallows it up without mastication; and both stomach, horse, and maiti^aw 
thereby robbed. It Is of consequence that the oats, as an important part of horse food, should be perfeotly 
sweet, ftco from must, and not kiin.dried. The skin should be thin, but the grain plump and heavy^ield. 
log from thirty-eight to forty pounds tbc bushel. To encourage a slow and thorough mastication, sprinkle 
them with water and spread fliem wen over the manger. The quantity of hay required for saddle hones 
which are corn-ffed is from six to eight pounds in twen^-four hours i if the qinntity of com be small, and 
the horse large, ten or twelve pounds is not too much. This quantity is also sufficient for carriage wr coach 

m __ .aP.*_*a_. I_ Jla.!..,... .... AsaASefoxnA axlsxeatv alan 1«A» tkfgimrAkl Bngi 


won DOtn Of nay ana corn 800010 oe given at ; tue neat III 4UffiiJvi» III WK auviifiiin , Miv VVMKA taviv 

portion^ at noon, and about four In the altern^n. This, however, must depend on the work of the nors^ 
and other circumstances. 

6695. i 

ibrmer is touch the nwst common eviL fn Bummer, or when from gresi perspirstioo the snl^ Juiecs 


ler circumstances. , . . 

Water^ of horses is an Important part of their nnnagement, and many errors are committM 
; to It It is equally erroneous to debar them from it, as it is to allow them too much; and tha 
la much the most common evil In summer, or when from great penpiTtttloD the anlmsl Juiecs 
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i #9 ira«tert, K geneistM fei^^cnd VMte* tM strength nid^splrltt. All hortes iwefhr adft fli 

nsture i» unerring, there Is no douttt hvt that It is the raost wholesome; As shme borserdrtbk hnlmr 
than others, it Is not a good«custom to take rldiqg horses to a pond, unless'at night, when ihe^iiaiitlty - 
cannot i^ure them; or when not Intended for early work the next morniiig,' as hunting, tec. , 

6 (iDS. 7m neeettart/ qvanHtjf qf water for a horse should be regulated by circumstances, as thetreather. 
the woric, Ac. In Common cases, a laige horse requires rrather more than the half of S la^ stable nail 
full twice Id the day. At night a fUll pail should be allowed. Horses diould never be galloped after 
drinking; it has destroyed thousands, by gripes, inflammations, and broken wind. This custom also uSes 
horses to expect they are to run away directly they are accidentally watered at any time. Others, expect, 
ing they are to be fatigued with a gallop, will avoid drinking at all. The most that should ever be done; 
is tosunbr no horse to drink his fill at a river or pond; but having Mven him half what is necessary, walk 
him ten minutes, and then give him all that is required, and walk him again. 

Sect. XV. StaUingjmd Grooming of Horses. 

SSSn. The ttabling qf horses is likewise a most imixirtant point in their management, the more so as 
being wholly a dcviaiiion from nature; hence, under the most judicious management. It Is liable to produce 
some departure from health ; and as sometimes managed, is most hurtful to it Clothing, dressing, or 
combing, and exercise, are also highly important 

fifing. Evert/ stable should be large, root, ami airy. It is too common to suppose that warmth is so con. 
genial to horses, that they cannot be kept too hot; but there is leasoii to suppose that many of the diseases , 
of horses are attrihiitable tc the enervating efll-cts of unnatural heat, and of an air breathed and rebreathed 
over again. Hlaine says. Is it not alike repugnant to reason and eximrieiice, to expect to ke^ animals in 
health, that from stables heated to sixty degrees, and further protected by warn, .'lothing, are first stripped, 
and then at once ex(>o3ed to a temperature at the ftcezing point S’ If it be argued that liabit and exercise 
render these less hiirtfUl, it will be easy to answer th.it their original hardihood is lost by confinement 
and artifielal treatment; and that neither does exercise always tend to obviate the eflbcis of this sudden 
change; for our best carriage horses, and haekneys also, have often to wait hours in roads and streets the 
convenience of tiieir owners, or the pleasure of the groom. 

fifi09. The heni of a stable should be regulated by a thermometer, and the heat shown by it should never 
exceed fi(y-‘ of Fahrenheit in winter, or fii!^’ or CJ° in summer. To renew the air, the stable should be well 
venlilated; ami which is best done by trunks or tubes passing firom the ceiling through the roof. 

fiTIIO. A stable should not only be writ ventilated, but it should be light also ; and the windows should be 
so constructed as to admit light and air, without producing a current of wind on the bodies of the horses. 
Darkened stables are very hurtful to tiie eyes;'neither do they, as was formerly supposed at Newmarket, 
tend to the ronoition or rest of a horse. 

6701. A stable should have a close erihng to keep the dust and dirt from the tiay-ioft firom entering the 
horse's eyes It is also necessary to prevent the ammoniacal gases from ascending and lodging in the hay. 

It 11 preferable that the hay-loft be altogether removed from over the stable; and if a very high ceiling 
even to the roof were substituted, it would be for the benefit of the horses. 

6703 The form qf the rack and manger should be attended to Sloping racks arc disadvantageous, as 
encouraging dust in the eyes. They should therefore be iipriglit, and by no inean.s so bigli as they usually 
are, by which the head and neck are put injuriously on tlie stretch. As a proof that this is unpleasant to 
horses, many of then, first pull out all the hay, and then leisurely eat it The manger should be wide at 
the bottom, and of a proper height: care should be taken that no splinters are present to endanger tbo 
lips, nose, and moutb. The halter reins should, in good stables, be sultbrcd to run within a groove within 
the manger post, to prevent the rein eiitaiiKling the legs. It is become the practice in some stables appro, 
priated to post, stage-waggon, and other hard-worked horses, to abandon nay-racks altogether; but the 
hay being placed on the ground before the horse encourages him to lie down and eat it; by which much 
rest is aff'orded to the weary limbs, and miicli improvement to the feet, 

firOd. The stalls if a stable should be wide. Strains in the back, and sometimes even worse evils, are the 
conaeqiiciice of the standings being too narrow. Balls are objectionable from the ease with which horses 
can kick over them; and also from the quickest feeder getting roost food, when several horses stand toge¬ 
ther balled. 

6704: The acclivity of the stalls is a matter of much dispute: when too much raised, as In dealers’ 
stables, they put the back sinews on the stretch, and fatigue horses much. It is more natural that they 
should be even; or that a very slight slope only be allowed to carry off the urine, lilc best mode, bow- 
ever, of carrying ofi' the urine is by means of a small grating to each stall, communicating with a cess- 
pool without doors, which shoulil be closed up, that a current of air may not come through the grating. 
Such a contrivance will effectually carry off the water, and prevent the volatile alkali of the urine from 
ittipregiiating the air around. For the same reasons, the dung should be removed, if possible, wholly 
without the stable as soon as dropped; for the exhalations from that are also ammoniacal, and con. 
sequently hurtful. To this cause alone we may attribute mAiy diseases, particularly tlie great tendency 
stanled horses have to become affected in the eyes. The pungenry of this effluvia is familiar to every one 
on entering a close stable in the morning, and when the long-soiled Utter is removed. It is absolutely 
unbearable. 

6705, The Itller q£ horses should be kept dry and sweet, and should be often removed. 'When it is 
suf^ed to remain, under the notion of making better dung, tfie horse may be ruined; neither does the 
manure benefit as is supposed; for when it is rcmovcil to the dung pit, the close confinement does it more 
gOod than the open exiMsuro in the stable, when it parts with its salts, on which its properties as manure 
partly depend 

67u6. Norses should not stand on litter during the day, although very generally suffered to do sa Litter 
it thought to save the shoes and even the feet, bv preventing the uneven surface of the stable from hurt- 
Ing them: but it holds the urine; it injures the .eet; and is very apt to encourage swelling at the heels : 
as we know by removing it, when they Immediately subside. A little Utter may be Strewed behind to 
obviate the 01 ( 1.01 of kicking, or the splashing of unric in mares. 

The clothing qf hmscs is apt to be carried to as erroneous an extent as the heat of their stables. 
When horses go nut in eidd weather, and are intended to have merely a long walking exercise, then cloth¬ 
ing is very proper : but it must be evident, that when taken clothed (Vom a stable and exercised briskly 
so as to preqpce perspiration, it is erroneous; for not only are the clothes wetted and thus liable to give 
Cold, but the horse is unfitted to go out afterwards with a saddlewnly. Saddle horses kepi In condition 
stand ebthed In a kersey sheet, and girted with a broad roller, with occasionally the addition of a qddtter- 
picce; the breast-plate is aametlmcs put on when going out to exercise; the hood is used to race horses 
only, except in case of sickness. All horses, except racers, are best without clothing in the summer 
season; at the most a linen sheet only should be allowed to avoid the dust and files. ' 

6708. The grooming or dressing of horses is generally thus practised ; —Having tied'up the horM’s 
head, take a currycomb, and curry him all over liis body, to raise the dandnff or scurf, beginning'fii'st at 
his neck, holding the left cheek of the head-stall In your left hand, and Curry him ftom the settuig on of 
his head, all along bis neck, to his shoulder, and so go all ovdr Ids body to the buftocks, down to bli hooks; 
then change your hands, and curry him befiwe on his breast, and laying yotir fight arm oyet his bd^, 
your right side to his loft, and curry him all under his belly to his chest, and so all over very well, 
ftom the knees and shouldetw ilpwards: after that, go to the fkr Side, and do In like manner. Ihm take 
a deed horse's- tail, or a dusting-cloth of cotton, and strike that dust away which- the curry-eoinbluia 
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H^wA •J**^ mode of MUOcf, and dmi him all wm, hoth head, body, and lem to 

the vffy fWo^ always cleaiulim th« brush thni that dust which it gidhert, i^ rubbing » upon the 
cuiry'botm Anar that, taae a hair^tb, and rub him agsin all over very bard, both to take awa* the 
loose bain, and to help to lay his coat; then wash your hands in fair water, and him all over.wHh wri 
bands, as well bead as body; tor that will cleanse away ail those hairs and dust the haircloth ML lAafly, 
take a cleen cloth, and mb him ati over till he very dry; for that will make hia coat smooth and clean. 
Then take another hair^motb (for you should have two, one for his body and another for his Hms), and rub 
all his legs exceedingly weil, ft-om the knees and hocks downwards to his very hoof, picking and dress¬ 
ing them very caretolly about ^e fetlocks Arom gravel and dnut, which will lie in uie bending of his 
joints. 

C709. The eurrp.comb thould not be too than, or, at least, not used in a rude and severe manner, so as 
to be an object of torture and dread, instead or delight and gratiflcation to the horse. It is too often the 
fate of thin-skinned horses to suitor much from the brutality of heavy-handed and ignorant tollowa, who 
do not recollect that the unhappy animal is suitbring, every time he writhes and attemi^ to escape Arom 
the comb or brush, the same tortures that they themselves experience when tickled on the soles of 
their feet 


6710. the care qf the tegs and feet forms a most important branch of stable discipline. The legs must 
be kept perfectly dry and clean. Dirt suftored to form a lodgment, or wet remaining upon the legs in cedd 
weather, will A-et the skin, and cause cracked heels, grease, malleiidcrs and selleiiders, rat's-taU, crown* 
scab, and such a train of stable plagues, as may baffle the most vigorous efl'orts during a whole winter. 
If any disposition to swellings, cracks, &c. make their appearance on the legs, particularly in winter, mode, 
rate bandaging, which every good groom knows how to perform, will contribute to remove the evil; if it, 
however. Increase, have recourse to the veterinary directions. U forms a part of the constant attention 
of a good horse-keejier to see that the feet of his horses be well cleansed beneath the shoe with the picker 
from alt amall stones or gravel, at every return from abroad. The shoes must be examined, that their 
ends do not press Into the crust, and that the nails be fast, and that the clinches do not rise to cut the 
horse. In these cases, instant application must lie made to the farrier: horses ought by no means to 
remain in old shoes until the toe is worn away, or the webs become so tliin that there is danger of their 
breaking, unless in case of brittle hoofs, when it is an object to shoe as seldom as possible. Upon the 
average, good shoes will wear near a month. Steeling the toes is, in general, u useful practice, but less 
necessa^ when the best iron is made use of. Where any tendency to dry hoofs exists, the feet should be 
stopped with equal parts of clay, cow-dung, and charaberlye every night; otherwise, twice or three times 
a week will be sufllcient A stIU better stoiiping is made by adding a little tar to the other matters. It is 
also prudent, when the hoofs have any tendency to hardness and contraction, to water the front part ot 
the stall a little; and also occasionally, or constantly, to hang around the hoofs an apparatus, made by 
doubling a circle of woollen cloth over a tape, which should be tied around the fetlocks loosely; the two 
segments of tlie cloth will then fold around the hoof, and correspond to it in shape. This may be dipped 
in water, and will be tound very convenient in keeping the feet moist and cool. Very bnttle hoois arS 
greatly bencAted by brushing them over with a mixture of whale oil and tar. It is considered as beneti. 
cial, in general, to take off the shoes of a horse who is necessitated to stand long in the stable, and who 
does no work, and to substitute tips j the growth of the crust and the enlargement of the heels being 
thereby promoted. 

6711. The care cf thefurnitnre arid trappmgs is another part of the duty of a horse-keeper. These are 
best kept in order by being instantly rubbed clean alter use, and placed in a dry situation; by wbidi 
method, neither oil nor sconring-paper is often found necessary. Great care should be taken to dry the 
pads of the saddles after journeys, and never to put a hardened and damp saddle ufion llic liorse's bat^. 
The same is also necessary with regard to the body-clothes. The pads of the saddles ought to be kept per. 
toctly soft, and free from dirt and sweat i and, after use, should be dried either in the sun or by the Ore, 
and hung in a dry place: the body-clothes also should be washed much oftener than they generally arc, 
and ever kept perfectly dry, and in a sweet state. 

67IS. The eecrctstng of horses is essentially necessary tor their health, as it counteracts the eftocts ot the’ 
artificial life we force on them. High feeding, heated stables, and unnatural clothing are, particularly 
the Orst, counteracted by proper exercise; and without it, horses become pursivc, fat, heavy, and greased; 
for, when the secretions do not find themselves natural vents by purspiration, kc., they will And them- 
selves artiOcial ones. Kxerrise keeiis down the fat, and it also liardens and condenses the muscles by 
drawing their fibres nearer together; it likewise enlarges the muscles. Thus the appearance, as well as 
the feet, when we handle the flesh of a horse in condition by proper exercise, is totally diflhrcnt fVom 
those of one merely full of flesh by fat, &c. Sxcruise increases the wind by taking up the useless Ikt, and 
by accustoming the lungs to expand themselves. 

671S. The gwntity qf exercise necessat yfor a horse must be regulated by a variety of lircumstanees j at 
age, constitution, condition, and his ordinary work. A young horse requires more exercise than on old’ 
one, but it should be neither very Imig, nor very fatiguing. Some colts are observed to come out of the 
breaker’s hands with splints and spavins, owiog to the severe exercise they have undergone. 'When horses 
ate in general work, a little walking exercise in the morning in body-clothes, if the condition be very high, 
or the weather be very cold, is all Ihnt is necessary: but, on days when their common work is not cxpectM 
to occur, a toll-fed horse should be exercised twice a day, an hour at each time; or, if only once a day, 
then an hour and a half or two hours’ exereiso should be given; two thirds of which ought to be passed 
in walking, the other sliould be p-assed to a moderate trot in the hackney, and divided into galic^tiig 
and trotting in the hunter. The racer Has hia regular gallops at stated periods; but the exercise of 
each should always finish with a walk of sufficient length, to bring the horse in cool, both to person and 
temper. 


Skct. XVI. Management and Working of Horses- 

6714. The working of horses includes the raring, hunting, and journeying of saddle horses; and the 
treatment to harness of coach, waggon, cart and farm horses. 

Subsect. 1. Management and Working of Race Horses. * • 

' 671S. tn the managing and vsorking of race horses, three things are to be considered, the preparation of 
U]i.e bqrse, tho conduct of the rider, aop the aftcr.trcatment of the horse. The preparation of a race horse 
tor running a race is not the work of a few days. If there be any great dependence on the success. A 
month at least is required to harden his muscles in training, by proper food gnd exercise, and to refine 
hta wipil, by clearing his body to that degree of perfection that Is attainable by arL It is first necessary to 
ascertain correctly the present state of the horse, gs whether he be low or high in flesh; and in either 
case a proper estimate should be formed of the time and means required to bring him into true running 
condithm. ^ ^ ^ 

6716, Jf a race horse be Una in flesh, it is necessary to Judge of the cause of such state, and to act 
accorffingly, the necessary proceedings for nhich were detaiiM'lii treating of condition. (6436.) It |a 
to be teniarked, that spices are less to be depended on for this purpose than generous Ibod, as malt 
iDaahet; and if any thing of the kind be used, let it be the fTmple cordial ball. {Vet,Pharm, 6S68.) Feed 
Arequently, and/by UtUe at a time: while he is thus low, let his exercise be ^idking only, and by no meana 
spare M watj^t or be wiU become hide-bound: caretolly watch him, that ftiU feeding may not <Usagi!ee 
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by malclng hi* hcolt nnll, ay hi* coat unthrifty: and if luch appmrance* occur, ffiaih ^in, and begin 
his Ecourino*, othorwige abstain ftmn phyalcicing unfit he i* In better health. A* he Inwove* ln.i!<mditlon, 
Incrcaie his exercise, but not to tuchl dd^ee as to make him sweat Hi* fbod must now be the best 
oats *nd beans, With whcaten or barley bread; the beads and oats arc' to betnit Into a bag, and beaten till 
the hulls are all off, and then winnowed clean; and the bread. Instead of being chipped in the common 
way, la to have the jcrust clean off 

(Un. If the horse he in good flesh and spit-ilt when tdttbn hp for hia month’s preparation, cordials are 
altogether unnecessary j and the chief business will be to give him good food, and so much exercise aa 
will kee)! him in wind, without over-sweating or fatigulhg him. When he takes larger exercise after, 
wards, towards the end of the month, it will bie proper to have some horses in the place to run i^calnst 
hint Hiis will put him upon his mettle, and the lieating them will give him spirita This, however, i* 
to be cautiously observed, that he has not an iiijurious, or in tlie language of jockeys, a bloody beat given 
him for ten days or a fortnight before the plate is to be run for; and that the last heat that Is given him 
the day before the race must he in his clothes; this will make him nin with greatly Inore vigour when 
stripped for the race, and fueling yhe cold wind on,eveTy part In the second week, the horse should have 
the same food and more exercise: and in the last fortnight be must h.avc dried oats, that have been hulled 
by beating; after this jockeys wet thCm with the whites of eggs, beaten up, and then laid out in the sun to 
dry; and when as dry as before, the liorse is to have them: this sort of food being considered by them as 
very light of digestion, and very good tor the creature’s wind. The beans In this time should be given 
more sparingly and the bread should be made of three parts wheat and one part beans, or of wheat and 
barley in equal parts. If he sliould become costive under this course, be must tlien hare bran-water to 
drink, or some ale and whites of eggs beaten together; and keep his body moist. In die last week ail 
mashmgeis to bo omitted, and barley-water given him in its place; and every day, till the day before the 
race, he should have his fill of hay; then he must have it given him more sparingly, that he may have 
time to digest it; and in the morning of the race-day, he must have a toast of two or white bread soaked 
in ale, and the same just l^drc he is led out of the Held This is an excellent ir.-elhod, because the two 
extremes of fUlness and histing arc at tliis time to be equally avoided , the one affecting his wind, and the 
other occasioning a faintness that may make him lose. After he has bad his food, the litter is to be shoqk 
upj^and the stable kept quiet, that liu may be disturbed by nothing till he is taken out to run, 

6718. In the choice of a rider for winning a race, it is necessary, as far as possible, to select one that is 
not only expert and able, but honest. He must have a very close seat, liis knees being turned close to the 
aaddle skirts, and held drmly there; ami the toes turned inwards, so that the spurs may be turned out¬ 
ward to the horse’s belly; his left hand governing tile horse’s mouth, and his right the whip. During the 
whole time of the race, he must take care to sit fiim in the saddle, without waving or standing up In the 
stirrups. Some jockeys fancy the last a becoming seat; but it is certain, that all motions of this kind do 
really incommode the horse. In spurring the horse, it is not to be done by sticking the calves of the legs 
close to the horse's sides, as if it were intended to press the wind out of Ins body ; but, on the contrary, 
tile toes are to be tuined a little outwards, that tbe heels being brought in, the spurs may just be brought 
to touch the sides. A sharp touch of this kind will be of more service toward the quickening of a horse’s 
pace, and will sooner draw blood than one of the common coarse kicks. The expert jockey will never 
spur his horse until there is great occasion, and then he will avoid striking him under the fore bowels 
between the shoulders and the girt; this is the tcndcrcst part of a horse, and a touch there is to be 
reserved for the greatest extremity 

f?I9L ds to whipping the horse. It ought always to be done over the shoulder, on the near side, except 
in very hard running, and on the point of victory , then the liorse is to bo struck on the flank with a 
strong jerk; for the skin is the most tender of all there, and most sensible of the lash. When a hone is 
whipped and spurred, and is at the tqi of his speed, if he clap his ears in his pole, or whisk his tail, it is 
a proof that the jockey treats him hard, and tnen he ought to give him as much comfort as he can by 
sawing tbe snaffle backwards and forwards in his mouth, and by that means forcing him to open hi* 
mouth, which will give him wind, and be of great service. If there be any high wind stirring in the 
time of riding, the artftil jockey will let his adversary lead, holding hard behind niin, till he sees an op¬ 
portunity of giving a loose; y6l, in tins case, he must keep so close behind, tliat the other horse may keep 
the wind tV«m him; and that he, sitting low, may at once shelter himself under him, and assist the 
strength of the horse. If the wind,happpn to be in their back, the ex|iert jockey is to keep directly 
behind the adversary, that he may have all the advantage of the wind to blow his horse along, as it were, 
and at the same time intercept it in regard to his adversary. 

6720. fr'Ac n running tm level smooth ground, the jockey is to heat his horse a* much as the adversary will 
give him leave, because the Norse is naturally more inclined to siiend himself on tills ground; on the con¬ 
trary, on deep earths, he may have more liberty, as be will there spare himself. 

6721. In riding up hill the horse is always to be favoured, by bearing bim hard, for fear of running him 
out of wind; but in running down hill, if the horse’s feet and shoulders will bear it, and the nder 
dares venture his neck, he may have a full loose. If the horse have the heels of tlie rest, the jockey must 
alwara spare him a little, that lie may have a reserve of strength to make a push at the lost post 

67% On thejockeu’s knotoing the nature pf the horse that is to run against him, a great deal di^nds; for 
by managing accordingly, great advantages are to be obtained: thus, if the ophite horse is or a hot and 
flery disposition, the jockey Is cither to run just behind him, or cheek by joui with him, making a noise 
with the whip, and by that means forcing liim on faster than nis rider would bavcLhim, and consequently, 
•pending him so muen the sooner; or else keep him just before him, in such a slow gallop, that lie may 
either overreach, or by treading on the heels of the fore.horsb, endanger tumbling over. Whatever bo' 
the ground that the adversary's horse*runs worst on, the cunning jockey is to ride tne most violently over; 
and by this means it will often happen, that in following he cither stumbles tr claps on the back tinewx 
The several corrections of the hand, the whip, and the spur, arc also to be observed in the adversary^ and 
in what manner he makes use of them; and when it is perceived by any of the symptoms of holding down 
the ears, or whisking the tail, or strctcliing out the nose like a pig, tliat the horse is almost blown, the 
business is to ko^ him on to this speed, and he will be soon thrown out or distanced. If the horse of the 
opponent looks dull, it is a sian his strength fails him; and if his flanks beat much, it is a «lgn that his 
wind begins to fail him, and Ins strength will soon do so toa 

.-67^. The gfler-management i^fa horse who has run includes the treatment between tbe heats, and tbe 
treatment aftw the race is over. After every heat for a plate, there must be dry straw, and dry clothes, 
both linen and woollen, ready to rub him down all over, after taking off' the sweat with what is catl^ a 
Bweat-knIIb: that is, a piece of an old sword-blade, or some such thiiig^^itljAfter tbe horse has -been well 
rubbed, he uiould be chafed all over with cloths wetted in enmmoK water; till the time of starting again. 
When it is certainly known that the horse is good at the bottom, and will stick at the mark, he shouhi be 
rid every heat to the best ef his performance; and the jockey is as much as possible to avoid riding at 
etiy parUcular horse, or staying for any, but to 'ride out the whole heat with the best speed he con. If, 
on th&eDntmry, he has a flery horse to ride, and onethat it hard to manage, hard-mouthed, and difficult 
to be heUL he is to bo started behind the rest of the horses with alt imaginilile coolness and gentleness; 
«nd Whm ne begins to ride at tome command, then tbe jockey is to put up to the other horses; and if they 
rUluet their ease, and are hard held, they>are to be drawn on faster; and If it be perceived that theirwiiid 
begtns to rake hot, mid they want a sob, the buslneu is to kbep them up to that jpeed; and when they are 
ell 'flOtne within three quarters of a mile of Che post, then is the time to push for it, and use the utmost 
speM in the creature’s power. , 

mUr When the race u over, the horse is Immediately to be clothed upend rode home; and Immediately 
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MAf^AGEMENT OP RISING HORSES. 


OD hit coming into the itahle, the fonowtng drink It to be given him: — I 

put them into a glnt and a haVof tound jJo, made wann j and let it be givcn'with a horn. After'thit, he 
It to be nibbed well down, and the taddle-place rubbed over with warm water and vinegar, and the pjacet 
where the spurt have touched, with the same; after this he should have a feed of rye-bread, then algood 
mash, and at tome time after these as mirrh hay and oaU as he will eat His legs, after thin, should be 
bathed tome time with a mixture of vinegar and water. 


SuBsxcT. 2 . Management and Working of the Hunter. 

672& The managing and working of the hunter Includes bis preparation for huntitm, hit condition, and 
hit treatment while toklng hit regular day’s work in the field, whether after buck, fS, or hare hounds. 

fi72& The preparation & the huiUer must, like that of the race horse, bo commenced by an estimate of 
bis state and condition. If taken hresh ftom grass, it should be in due time: first, that he may be well 
prepared; and next, berause the grass ddm not yield ^uch nutriment in the beat of summer. A still 
better method is to continue to let him run out in the day and graze, having a shed to house himself ftom 
heat and rain. He it also to be fed and exercised, nearly as in tlie common training, for hunting condition. 
In this way he is sure to be free ftom cracks, hide-bound, or surfeit; and he will prove infinitely more 
hardy gfterwards. It is even the practice with some of the best sportsmen to allow tlielr horses to run out 
all the bunting season, unless the weather be very severe; when they arc only stabled in a loose place. 
They are allowed as much corn as they can eat, and are found, if a little rougher in their coats, infinitely 
superior in hardihood, and exemiitioii ftom the dangers of cold. 

()75!7. A hunter taken from gtass or in very low case should be treated as already ftilly detailed 
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excellent. 

(>7£8, In the physicking of iUKhTs, particularly when they are low in flesh, much caution is requisite 
that it be not over-done. It is the practice with some, and by no means a bad one, to give no p%sic : 
but to give more time in the prejiaration. Others, again, give mild grass physic, which is an excellent 
plan, when the weather is fine (See Physickmg, (Mt.) 

6729. The preparation of a hunter in full Mesh and not from grass depends principally on regular 
exercise, and the best hard food; physicking him or not, according as he inuy be suspetted to lie foul, or 
as his wind may seem to want mending; but above all, whatever is done, should be done regularly ; and 
his exercise should be rather long continued than violent. Oats with beans are the proper hard food for 
hunters, taking care that the beans do not constipate thS bowels; which must be ooviatcd by bran mixed 
with the other fooil, if such should be the case Bread is not necessary, but for tender delicate horses; 
but every thing should be of the best. . 

ftiSO. The day before a horse is to hunt it is common to treat him somewhat difTcrently, but this 
is seldom necessary. It is evident he should be well fed, and that not late at night, that he may lie down 
early. Some feed in the morning, which others avoid, but when it is considered, us has been ftilly ex- 

{ ilnincd (6104 i, how ill a horse bears fasting, it will be at once seen, that if very early in the morning, as 
ly five o’clock, he could be fed with a moderate quantity of corn wetted, it would tend to support him 
through the day. 

ii7d]. On the return of a horse from hunting, the care bestowed on him should be extreme; ns on it 
depends the immediate recovery of his strength. If he have fasted very long, and i>artirularly if he be 
disinclined to eat of himself, horn down a imitof ale, with two pints of thick gruel. No iirudent sports, 
man will bring in a horse hot; but if unavoidable accidents prevent this caution, let the horse be again 
led out for a lew miputes, hooded and clothed; but he must nave fresh clothes when afterwards dressed. 
Kneourage him to stale as quickly as possible, after whieb proceed to hand-rub him all over carefully, 
placing before him a little ot the best hay well sprinkled with water If he refuse this, offbr him three 
quarts of very clean chilled water. When iierl'ectly clciiiied, let his feet be carefully examined, Aat 
stubs have not pierced them, or that his shoes have not been forced awry by over-rcaching, or by the 
suction of clayey ground ; or that thorns be not lodged in his knees, hueks, and sinews. After all these 
matters have been well attended to, remove him fYom his stall to a loose box, well bedded up A louse 
box is invaluable to a hunter; it gives room for stirring to prevent the swelling of the legs; and is better 
than bandaging when it ran be avoided, which gives a disinclination to lie down. If the horJe tic off his 
food the next My, give him a cordial bail (fW. Pharm. 656$.) and a malt Mash, and afterwards a few cut 
carrots, which will assist to bring him round more speedily. 


SuiisECT. .S. Working and Management of Riding Horses. 

6732. The working and managing of hackney or ridUhg horses include what is required for them as 
pleasure horses for ordinary airings; and what they require when used for purposes of travelling ot long 
Journcyings. It embraces also their stable management in general, with the proper care of horse and 
stable appointments; all which are usually entrustra toa servant, popularly called a groom, whose quail- 
fications sliould be, moderate size, lightweight, activity and courage, joinra with extieme mildness and 
good temper; and above all, a natural love of horses, by which every thing required is done as a pleasure 
ibr the animal he loves, and not as a taA for Ihqse he is indifibrent ta 

6733. The hackney for gentlemen's airings should be in high condition, because a fine coat is usually 

thought requisite; and Here the groom ought to be diligent that he may keep up this condition by regu. 
larity and dressing, more than by heat, clothing, and cordials. Whenever his master does not use his 
horse, lie must not fail to exercise him (but prlnripally by walking) to keep up his condition, and to keep 
down useless flesh and swellings of the heels. The horse appointments are to be peculiarly bright and clean. 
The bridle should be billctted and buckled, that the bits may be removed to clean them without soiling 
the leather, which cleaning ought not to be done with rough materials, but fine powder and polishing. On 
the return firom excrrisc, they should be wiped dry and then oiled. 'Two pair of girths should be used, 
that a clean pair may always be ready, and the same if saddle cloths are used. * « 

673i. The preparation for, and the care of a horse on, a Journey involve many particulars which should 
not escape the eye of the master. The first is, Is the horse in hard travelling condition f Next, Do his 
appointments all fit, and are they in proper order y The bridle for Journeying should always be a double 
curbed one The snafHe can be ridnen with, certainly; but the siiafBe cannot do the work of the curb, 
in staying a horse, in savins him fYom the ground under stumbling or fatigue, or throwing him on his 
haunches, or in lightening his mouth. 'The bridle should not be new, butwie to which the horse is ac¬ 
customed. It is or still more eonscqiience that the saddle be one that the horse has worn before, and that 
fits him thoroughly. The girths should also be of tile best materials to prevent accidents; and if the saddle 
be liable to come forward, however objectionable the appearance, a crupper had better be used. Some 
days before a long jMirncy is attempted, if the shoes are not In order, shoe the horse; but by no means 
let it be done as you set on, otherwise having proceeded on the Journey a few miles, you find that one foot 
Is pricked, and lamencn ensues; or. If this Se not the case, one or more shoes pinch, or do not settle to 
the feet; all which cannot be so well altered as by ynur owsi smith. 

6735. It is always best to begin a long Journey by short stages, which tyicustoms the horse to continufal 
teition. 'This is the wore particularly necessary It he have t ‘ .. 


exertion, 
be not in the best condition. 


not been accuitotned to travel thus, or>if he 
'f he distance a horse’can perform with ease deiiends grcatK on <'!»"— ‘ 

art 



lOli) PRACTICE OF AGfllCULtURJE. 

LtMt carcassed horses, eery young ones, and such as are low In flesh, require often baiting, peitiOUiaHy in 
hot weather: horses In ftill condition, abore their work, and well carcassed, and such ai are from seven 
to tyi or twelve yean old, are bettet when ridden a stage of flftecn or twenty miles, with a proportionate 
len^ of baitingtime afterwards, than when baited often, with short stq[)pages a the state of the weather 
sboiiid also tie considered; when it is very hot the stages should be necessarily shorter. 

6736. To a prvp^ consideration of the bailing times on a Journey, the physiology of digestion should be 
studied (6400.) Fatigue weakens the stomach ; when we ourselves arc tired^we seldom nave lAuch incli. 
nation to eat, and fatigue also prevents aptivity in the digestive powers. To.gUay these con^Uences, 
ride the horse gently the last two or three miles. If a handfiil of grass can be got at the road-side, it will 
wonderfttlly reftesh .your horse, and not delay you three minutes. In hot weather, let the horse have 


perhaps, he may stale, which also is very refteshing to him. iFnay be as well, in a flinty country, to take 
this qiiimrtunity of examining that no stones arc got into the feet likewise. 

6737. When a horse is brought into an inn from Ms Journey, if he be very hot, first let him be allowed 
time to stale; let his saddle be taken off^ and with a sweat knife draw the perspiration away; then, with 
a rug thrown over him, let him be led out and walked in some slieltered place till cool, by which means 
he will not afterwards break out into a secondary and hurtftil sweat; but by no means let an idle ostler 
hang him to dry without the stable. Being now dried, remove him to the stable, where let some good 
hay, sprinkled with water, be placed before him; if very thirsty, give three or four quarts of water now, 
and the remainder in half an hour, and then let him be thorougnly dressed, hand-rubbed, foot-picked, and 
foot-washed; but by no means let him be ridden into water; or, if this practice is customoiy, and cannot 
be avoided, let it be not higher than the knees, and afterwards insist on tl;i. legs being rubbed perfectly 
dry i but good hand-rubbing and light sponging is better than washing. Having thus made him comfort- ' 
able, proceed to feed him with corn and beans according as be is used. 

6738. To feed a hhrse when very hard ridden, or tf wenkly and tender, it is often found useful to give 
bread, or bread with ale; if this be also refused, horn down oatmeal and ale, or gruel and ale. It is of 
the utmost consequence if the journey is to be of several days’ continuance, or if It is to consist of a 
great distance In one or two days, that the baitings are suAicicntly long to allow the horse to digest his 
food : digestion does not begin in less than an hour, and is not completed in less than three; consequently 
any bait that is less than two hours fails of its object; and sucli a horse rather travels on his former 
strength than on his renewed strength, and therefore it cannot continue. After a horse is fed he will 
sometimes lie down; by all means encourage thi^, and if he is used to do it, get him a retired corner stall 
for the purpose. 

fll39. The niefit baiting a Journeying horse should embrace all the foregoing particulars, wift) the 
addition of foot stopiiing; and care that his stable be of the usual temperature to tliat to which he is ac¬ 
custom^ 1 and that no wind or rain can come to him. Give him now a full supply of water: if he has 
been at all exposed to cold, mash him, or if his dung be dried by heat, do tlie same; otherwise, let a good 
proportion of oats and beans be his supper, with hay, not to blow on half the night, but enough only to 
aflbrdjiutriment 

6740. When returned home from a journey, if it has been a severe one, let the horse have his fore 
shoes taken oil', and, if possible, remove him to a loose box, with plenty of litter j but if the stones be 
rough, or the pavement be uneven, put on tips, or merely loosen the nails of those shoes he has oil; keep 
the feet continually moist by a wot cloth, and stop them at niglit if the shoes be left on ; mash him regu¬ 
larly, and if very much fatigued, or reduced, let nim have malt or carrots, and if possible, turn him out 
an hour or two in the middle of the day to grare: bleeding or physicking are unnecessary, unless the 
horse shows signs of tear. If the legs be inclined to swell, bathe them with vinegar and chambcriyc, and 
bandage them up during the day, but not at night, and the horse will soon recover to his former state. 

SuBSECT. 4. Horses in Curricles and Coaches. 


6741. In working and managing horses in curricles, two-wheeled chaises, and similar cases, great feeling 
and nicety is required, not to overload or overdrive the animal; to see ^hat the weight is duly propor¬ 
tioned between the wheels and liorse's back, and that the harness does not pinch ; but no directions on 

this head can te of much 
use, unless the driver be a 
humane and considerate 
prson, and one who sets a 
just value on the services of 
the nobleanimal committed 
to him. In Russia, the 
drivers of two-wheeled car¬ 
riages, as droscheys, sledges, 
and others, corresponding to 
OUT gigs knd curricles, have 
a barbarous custom ofteach- 
iiig the horses to turn rouitVl'* 
their heads, the one to the 
left, and the other to the 
right (Jig. 8.30.), the sight qf 
which is very offensive to f 
stranger. 

(7743. in working and managing eoneh horse., the same attention to grooming in all its departments is 
required as tor saddle horses. Coach horses should never be brought into full work before they are five 

J oars old: when well fed on hard food, they may be worked at an average of thirty miles a day at twice 
iVigeftcral they should not be longer than nve or six hours in the yoke at a time ITieir principal meals 
should be in tiie morning and after their work is over for the day, as the action of trotting Ikst nutmialiy 
impedes digestion. 

f SuBSJtcT. 5. Working Cart, Waggon, and I^arm Horses. 

6743. In working and managpig cart and waggon horses, a similar attention is requisite as tot ooacb 
horses, though perhaps in a«omcwhat less degree, the animal being hardier. 

£744. 7%e working and managing qffarm horses Includes the age at which they are put to work, the 
quantity of work they should perform, and their feeding and general management 
6745. The age at which horses are put to full work, in the labours of a Jarm, is usu^ly when four or 
live years oW, according to the nature of the soil, and the numbers of the team i but they are always 
understood to be able bo pay for their maintenance after they are three years old, by occasional work 
in ploughing and harrowing. Brown thinks it probable the^ mi^l be put to work at four years old, were 
the same attention paid to their breeding smkrearing that is paid to cattle and sheep. 

6746. The work which a farm borse ought to perform Is evidently a question of circumstances, which 
does nbt admit of any precise sdution: a two-horso plough may, on an average, work about an flngUsh 
acre a day throughout the year; and, in general, according to the nature of the acdl. and the labour that 
' has been deviously bestowed on it, a pair of tiort«9, In ploughing, may t^vel dally from tm to fifteen 
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milesji OKsrcoming a deg^ of real«tsnce equal to l>om four to ten hundred weight. On « well nuide 
rpad, the aamc horaet will draw about a ton in a two-whcded cart for twenty or twenty-flve milet eveo 
day i and one of the better sort, in the alow inovemcnt of (he carrier or waggoner, commonly drawa tfua 
weight Ity himaelf on (.hg beat turnpike roada In «omc places horsca are in the yoke, when the length of 
the day jiermits,'nine hmirs, and in others ten hours a day j but for three or four months in winter, only 
frqm 11 ve to eight boura In the former se.vau they ace allowed to feed and rest two houra from mid-day, 
and in the latter they have a little coni on the field, when working as long as tlierc is day light, but none 
if they work only five six hours. {Stip. Ene. Bnt. art Agr.) 

6747 . The feeding tfffarm homes is a subject of great agriciitiural importance, and has excited consider. 
aUg discussion among speculative agriculturists, who have generally urged the great expenses attending 
it as an argument against horses,^ favour of oxen. Others, without preferring tixon to horses, havev 
instead of corn and hay, projiosed to feed them on roots, leaves, wiiins, and even haws ITom the hedges. 
The latter have been given m largo quantities by West of Ham|>shlro, and, it is said {Complete Farmer, 
art Team), were found to answer, Inabboiscs as well as men may live on very inferior food is evident; 
but that either will be able to perform their work unifcr such treatment, as weft as if they were properly 
nourished, is contrary to reason and experience. It is obscrveil by the judicious writer so often quoted, 
that horses can never perlorm their lidiour, according to the present courses of husbandry, on carrots, 
turiiiiis, potatoes, or other roots alone, or as their chief food. They will work and thrive on such fond ; 
but tn^ will work as much more, and thrive as much better, with oats or beans 111 addition, as fully to 
repay the dittbrence 111 ex]iense. One of the three tneals a day, which farm horses usiiaUy receive, may 
consist of roots ; and a few of them, every twenty-four hours, ate highly conducive to the hc.ilth-of the 
animals: but we have never had occasion to see any horse work regularly throughout the year, in the 
way they arc usually worked in the best cultivated districts, without an altowancc ot at least an iragHsb 
peck of oats, hr mixed oats and beans, daily, less or more at particular periods, but rather more than this 
quantity fur at least nine months in tlic year. 

(i7‘lli. Erovin does not approve of giving much grain to young horses, thinking it expensive, and not so 
conducive to tlicir health as when they arc supported on green food. In tlic winter and spring months, a 
few turnips arc eminently liencficial to young horses, by keeping their Idood in good order, swelling their 
bone, and hastening their growth. A plcntiftil supply of grass in summer ought always to be allowed, as 
tlieir condition through the winter depends greatly upon that circumstance. It is an object deserving of 
attention, that fiesh once gained ought never to be lost, but that every aiiiinal whatever should be kept in 
a iirogressivc state of improvement, and not suffered to take a retrograde course, which afterwards must 
be made up by extra feeding, or a loss be sustained, in a direct pcoixntiun to the degree of retrograilatioii 
that has actually occurred. 

GTli) The Irnnncss of a farmer's working collie, and Sheir reluctant movements, clearly mark his un- 
pra.^llerulls condition. Tliere arc particular operations, indeed, such as turnip-sowing, seeding, fallows, 
Inarvest-work, &c , which require to be executed with so great despatch in our variable climate, that un- 
usual exertions are often indispensable. At these times, it is hardly possible, by tl\,e richest food and the 
most e.ireful treatment, to prevent the animals ftom losing Hesli, sometimes even when their spirit and 
vi^iir are nut piTceptibly impaired. Such labours, however, do not continue long, and sliould always be 
fuliuwcd by a voi responding jieriod of indnlgonec. It is imrticularly dangerous and un|>rulitablc to begin 
the spring lalioiir witli horses worn down by bad treatment during winter. (Sup Ene, Brit, art Agr.) 

(7 lO. Donii/ilson observes, tliat the eoarse garbage with wliieli farm liorscs are commonly stulfed, profit¬ 
ably or otherwise, is the real cause of the frequent occurrence among tlicm of blindness, grease, and colic; 
more particularly the last, which, with care, might be prevented tram hapiieiiing so ftcquently. Tlic 
remedy lies in physic, once or twice a year; either the regular aloctic dose, or salts given 111 pails of wann 
water, or solpinir and cream of tartar; otic third of tlic latter mixed in the corn. All horsca kept in tlie 
stable become, more or less, intcrindly loaded; and it is an error to suppose cart-horses arc not equally 
benefited nitli others by purging physic. 

i)75I. The cleaning and dressing ijf farm horses was formerly very little attended to; but at present its 
imiHii tance to the health of the animal is better understood. Ilonaldsoii recommends that the heels, legs, 
bend of the knee, and hork, the twist under the flanks; iti short, all parts out of sight, of cart horses, 
wliiist standing in the house, should lie kept perfectly free from dirt and scurf, and the skin supide; tlie 
parts more in siglit will take care of themselvea In a divp country, it is much the belter practice, not- 
withstanding the prejudice to the contrary, to trim their legs coacli-horsc lasliion. It is now well untler- 
stood, the editor ot The Famu’r's Magazine observes, that the liberal use ot the brush and thcciirryromb 
twice a day; frequent but moderate meals, consisting of a due projiortion Of succulent joined to more 
solid food; abundniivc of fresh litter, and great attention to method and cleanliness, arc as indisiiensable 
in the stable oi a tarmcr (as far as is consistent with a just regard to economy) .is they have always lieen 
held to be in the treatment of horses kept for pleasure. Good dressing, witli .-ill well informed and atten. 
live men, is considered to be no less neecss.try to the thriving of the horses than good leeding; according 
to a common expression, it is equal to halt their food. - s 

K7i52. The general management nf farm horses m the improved districts of the north may be presented 
as a good example There, for about four months in summer, horses arc ted on pastures; or on clover 
and rye-grass, and tores cut green, and brought home to the stable or fiild-yard; the latter method being 
by far the most economical and advantageous. For the other eight montlis, they are kept on the straw of 
oats, beans, and peas, and on clover and rye-grass hay. As soon- as the grass fails towards the end of 
autumn, they have hay for a few wecks,atnd when the days become so short as to allow ot no more than 
from six to eight hours’ work, they are very generally fed with difibrent kinds of straw, according to the 
circumstances of toe farm: in the month of Mareh they arc apin put to hay till toe grass is ready for 
Ix^iiig cut. Throughout all the year they arc allowed more or less corp, when constantly worked; and 
during the lime they are on dry fodder, partimlgrlv when on straw, they have potatoes, yams, or Swedish 
turnips, once a day, sometimes boiled barley, and, m a few instanees, carrots. A {Hirtion ol some of these 
roots Is oi great imixirtanru to the health of horses, when succulent herbage is first exchanged for hay at 
the end of autumn; and it is no less so towards the latter end of spring, when hay lias become sapless, and 
the l^our is usually severe. At these two periods, therefore, ifiis the practice of all careftil managers to 
give an ample allowance of some of these roots, even though they should be wiUiheld for a fcwereqlis 
during the intermediate period. ^ 

The quantity of these d^fhrerel articles of food must deiiend on the size of the horses, ana the 
labour they nerfonn; and the v^uc upon the prices of difibrent seasons, and, in every season, on the 
situation of the farm with respec^o giarkets^ particularly for hay md roots, which bring a very different 
Price near large towns, and at a few miles distant. It is for these reasons that the yearly expense of a 
Dorse’s maintenance has been estimated at almost every sum, ftom ISf to 40l» But it is only necessary to 
attend to the expense of feeding horses that are capable of performing the labour n^uired of them, under 
the most correct and spirited management. Such horses are fed with oats, sometimes with beans, three 
times a day, for about eight montiis; and twice a day for toe other four, when at grass; and, at the rate 
of eight feeds per bushel, each horse will cat fifteen quarters of oats, or twenty bolls Linlithgow measure 
in the ySor. when on hay, be wiU require about one stone of twenty.twu pounds avotrdnpoise daily, and 
five pounds more if he does not get roots. One English acre ofclovcr and ry(kBras.s .and tares, may be 
necessary for four months’ soiling; and a quarter of ^ acr&of potatoes, yams, or Swedish turnips, during 
the eight mouths he is fed with hay or straw, 'fhe use of these roots may admit of a small (iinmiution of 
the quantity of com 111 the winter months, or a jiart of it may be, as it%lmoat always is, of an Inferior 
quOitjt 
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6754. The eepetue of fet^g a horu Mrouf Aouf the gear may therefore be estimated, In regard to qiian. 
tHy, as follows ; 

Onto, (Ulm qiuurtm. Stnw fbr other four monttu, half Ibe price of hn. 

BaiUiiit, one acta or eloter and r]re.graa<, and Utej. Fotatoea, ranu,« Swedleh tamipa, t acre. 

tfv pari of October and Noreinbar, March, April, and t^-i dr. art. Agr.' 

May, H ton. ^ 

6755. The extent of land requiredfor a horte't maintenance, tuppoeing the toil to be qf a medium qualify, 
may be about five acres; that is, fur oats three acres, soiling one, and one more for hay and roots. On 
rich soils four acres will be sufficient; but on pour soils, and wherever horses are kept at pasture, the pro¬ 
duce of six acres and a half, or seven acres, will be consumed by one of them, when workra in the manner 
already mentioned. The straw of about two acres must be allowed for fodder and Utter, the but of which 
has not been stated above i because, at a distance firom towns, what is allowed for litter must, at any rate, 
be converted into dung. If sixty acres, tliercforc, should be assumed as tlie average extent of land that 
may be kept in cultivation by two horses, according to the best courses of modern husbandry, the produce 
of ten acres of this will be required fur their maintenance; or, a horse consumes the produce of one acre 
out of every six which he cultivates, according to a four or six years’ course, and something more than 
one acre out of every five which he ploughs annually. {General Jleport of Scotland, voL Ui. p. 192.) 


CilAF. II. 

The Aft. — Tfqum Asinus L. Ane, Fr.; Esel, Gcr,; Aaw, Span .; and Asino, Ital. 

6756. The ou is a native of the mountainous deserts of Tartai^, of Arabia, Persia, 
and other parts of the Asiatic continent; and at present is very generally domesticated 
throughout most civilised countries. The wild ass feeds chiefly on the most saline or 
bitter plants of the desert, as the kalis, atriplices, chenopodium, &c.; and also prefers the 
saltest and most brackish water to that which is fresh. Of this the hunters are aware, 
and usually station themselves near the ponds to which they resort to drink. Their 
manners greatly resemble those of the wild horse. They assemble in troops under the 
conduct of a leader, or sentinel; and are extremely shy and vigilant. They will, how¬ 
ever, stop -in the midst of their course, and even suflfer the approach of man, and then 
dart off with the utmost rapidity. They have been at all times celebrated for their swift¬ 
ness. Their voice resembles that of the conunon ass, but is shriller. 

6757. The exrellenciet and defects of the common ass have amply engaged the lively pens of several 
descriptive writers on the history of animats; and of none with more happy effect than those of the 
eloquent Bufibn, and the ingenious Abb^ la Pluche. The ass, in his natural temper, is humble, patient. 


and quality of bis food, contenting himself with the moat harsh and disagreeable herbs, which other 
animals will scarcely touch. In the choice of water he is, however, very nice; drinking only of that 
which is perfectly clear, and at brooks with which he is acquainted, lie is very serviceable to many 

C ersons who are nut able to buy or keep horses; especially where they live near heaths or commons, the 
arreiiest of which will keep him; being contented with any kind of coarse herbage, such as dry leaves, 
stalks, thistles, briers, chaff, and any sort of straw. He requires very little looking after, and sustains 
labour beyond most others. lie is seldom or never sick; and endures hunger and thirst longer than most 

other kinds of animals. The ass may be made 
use of in husbandry to plough light lands, to 
carry burdens, to draw in mills, to fetch water, 
cut chaff) or any other similar purposes. The 
female (fie. 851) is also useful in many cases 
for her milk, which is excellent; and she might 
be of more advantage to the farmer if used, as 
in foreign countries, for the breeding of mules. 
The skill of the au is extremely hard, and 
very elastic, and is used for various purposes; 
surti as to cover drums, make shoes, or parch¬ 
ment. It is of the skin of this aminu that the 
- Orientals make the fagri, or, as wc Ciill it, sha. 

green. The milk of the ass M the lightest of all 
—- milks, and is recommended by medical men 

to iiersons of delicate slomoths; the flesh, and the hair of th^tail and mane, ai^ used as those of the 

67.58. The ass attams hts full growth in three or four years, and may then be put to work. Like the 
horse, he will live to !i£ or 30 years : it is said the female lives longer than the naale; but, perhaps, this 


not lie down to sleep, except when they are exceeaingiy tirea. me maio ass aiso lasvs muen longer man 
the stallion; (he older he is, the more ardent he appears; and, in general, the health of this animal is 
much better than that of the horae; he i« less delicate, and not nearly so subject to maladies. Ophthal. 
mla.c'lnch may be reckoned among the indigcnai of the cultivated horse, is almost unknown to the ass. 
Contraction of the feet also is very seldom observed in him. 


this countr 
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dens; and me mher it kept like horses for the 
saddle. The latter have smooth hair, carry their 
heads well, and are much quicker in their motion; 
but when they ride them they sit nearer the but¬ 
tocks than when on horseback. They are dressed 
like hones, and like tlicm are taught to amble; 
and they cleave (beir nostrils to give them more 
room for breathing. According to CM. Susseil, 
there ore two sorts in Syria, one of which is like 
ours, and the other very large, with remarkably 
long ears; but both kinds are employed for the 
purpose of Carrying burdens and sedan auun. 
Ifig. B5S.) * 
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9760. In breeding/rom tht ast. the lame general rules should be attended to as in the horse breeding. 
The male ass will procreate at the age of two and a half years, and the female still earlier. *^0 stallion 
ass should be chosen from the lar^t and strongest of his species; he must at least be three years old, 
but should not exceed ten: hit legs shoidA be long, bis body plump, head long and light, eyes brisk, 
nosuils and chest large, neck long, loitts fleshy, ribs broad, rump gat, tail short, hair shining, soft to the 
touch, and of a deep grey. Those are reckoned the best shaped that are well squared, have large eyes, 
wide nostrils, long necks, broad breasts, hi{jh shoulders, a great back, short tail, the hair sleek, and of a 
blackish colour. 

6761. Tie dcsl time for eouering is from the latter end of May to the beginning of June, nor must the 
female be hard worked whilst with foal, for foar of casting •, but the more the male is worked, in moder¬ 
ation, the b^ter he will thrive. She brings forth her foal in about a twelvemonth, but, to preserve a 
good breed, she should not produce more than one in two years. She should be covered between the 
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winter, it must then be fed at times, tiu it be able to shift for itself. 

9768. The MS may be broken and trained at the end of the second year; but should riot be worked sooner 
than the third year. Breaking is easily effbeted when two years old, or it nuiy be let alone still longer, as 
till three years. It is easily done by laying smidl weights on his back, and increasing them by degrees; 
then set a boy upon him, and so increase the weights as may be proper, till they are suftlciently heavy, 
676^1 The age of the ass is known by his teeth in the same manner as the horse. At two years and a 
half old, the nirst middle incisive teeth fall OU^ and the other on each side soon follow j they arc renewed 
at the same time, and in the same order. 

67(W The anatomy and physiotosy (f the ass do not diifer firom those of the horse essentially. The 
concha cartilages ot the ears are, however, considerably more elongated; the spinous processes of the 
dorsal vertebrse forming the withers are less extensive; and tlic Iwncs of the extremities in general are 
less angularly placed, from whence results his inferiority m speed. It is also to the unbending Uncs of 
the apine, that his motions arc rendered so uneasy to a ^rson placed on the middle of his back. Some 
Siiccialty occurs in the feet, which, like the horses of and climes, arc small and uprigliL His laryngeal 
sonorous sacs and edrdse voekics are not altogether like those of the horse, from whence his aptitude to 
bray instead of neighing. I n the ass there are three laryngeal sacs as in the horse j but instead of a wide 
opening into them, there is a small round hole, and the interior sac is a real bag of considerable siao. In 
the horse there Is also, at the commissure of the eordie vocales, a slight membranous fold not visible in 
the ass. These organs in the mule are coiqpoundcd of these forms. Braying appears produced through 
the mouthi whereas neighing is principally eflbcted by the nose. There is a hollow membranous cavity 
at the back of the mouth that is greatly assistant to tifis trninpet-liko noise, which is elTcctCd by convul¬ 
sively displacing the vklum palktl by alternate inspirations and ex]>irations, 

676.6. The diseases of the ass, as far as they are known, bear a general resemblance to thoso of the horse. 
As he is moreexpos^, however, and Icft'to live in a state more approaching,to natural, he has few 
diseases. Those few, however, are less attendcit to than they ought to be; and it is for the veterinary 
practitioner to extend to this usefril and patient animal the benefit of his art, in common with tbusc of 
other animals. The ass ig seldom or never troubled with vermin, probably from the hardness of its skin. 

9766. The ass is shod with a narrow web, and with heels projecting beyond the heel of the foot, and 
slightly turned up, for he seldom overreaches; but much care is required in using small nails, and in very 
carefully driving them. The hinder shoes differ little from those useil for the fore feet 


Chap. III. 


The Mule and Hinny, Hybrids of the Horse and Ass- 

6767. The mule (E'ynws As'mus var. 7 L. Grand Mulct Fr. j Grosser 

Maulesscl, Ger. ; Muta, Span, and Ital.) is tho hybrid produce of an ass witft a mare; 
having a large clumsy head, long erect cars, a short mane, and a thin tail. 

6768. 7'he hinny (E'guus Asinus, var. 5 Uinnus L. Bardeau or Petit Mulct, Fr.; 
Kleiner Maulessd, Ger.; Mulo, Span, and Ital.) is the hyb^d produce between the slie- 
oss and a stallion ; the head is long and thin, the ears arc like those of a horse, the mane 
is short, and the toil is well filled with hair. The hinny is much less common than the 
mule; because, being less hardy and useful than the other, he is never cultivated. 

6769. The mule, commonly so called, is much valued for the saddle, and for drawing 
carriages in Spais, Portugal, Ita^, and the East, and in the warmer parts of America. 
In those countries where great attention is paid to the breed, it is as tall as the horse, 
exceedingly well limbed, but not so handsome, especially about the head and tail. Thc.se 
aniifrals are mostly sterile; some, indeed, have thought that they are altogether incapable 
of producing their kind; but some few instances have occurr^ in which female mules 
have had foals, and in which even th>' male has impregnated females both of Uie ass and 
horse species, though such instances are exceedingly rare. 

9770. The mules made use of in the southern parts of Europe are now brought to an astonUhin^crdec- 
tion ai well aa great size. 0^. 853.) They ore usually black, strong, well-limbcci, and large, being mostly 
bred out of hne Spanish mares. They are sometimes fifteen or sixteen hands high, and t^e best of 
them worth finrty or fifty pounda No creatures are so proper for largo burdens, and none to sure, 
footed. Ibey are much stronger for disught than our horses, and are often as tliickset as our dray, 
horses, and will travel several montlis together, with six ot eight hundred weight upon their backs. 
Some think it surprising that these animals are not more propagated herd; as they arc so much hardier 
and stronger than norset, less subject to diseases, and capable or living and working to twice the age of a 
horse. Taose that are toed In countries are more hardy and fit for labour than those bred in hot; 
and those whieh are light made are fitter for riding than horses, as to the walk and trot; but they are 
ato to gallop rough: though these do it much less than the short-made ones. The general complaint 
mode against them u, mat they kick and a^ stubborn; but this is owing to neglect in breeding them, for 
they are os gentle aa horses in countries where they are bred with proper care 
6771. In the breeding mates that are of a verydarge breed and well made should be employed. 

They should be young, full of life, large barrelled, but smalllimbcd. w^th a moderatc-sized head, and a 
good forehand. It iedbund of advantage to have the foals from the time of tbeir being drtqipcd often 
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handled, ti> makeUian gentle; it prerente their harting themseivea by ekittiihnees aaJ luddea fr^hte} 
...-. -- and become docile and barmleu, having nothing of 


and they are much eaaier broken at the proper age, i 



appetites with delicacies, or making them ovcr.fat: he also look care to defenU them Aoin 
the weather by allowing them stable 


that vicioidhiess which is so 
commonly complainod of in 
those animals. They may be 
broken at three years old, but 
should never be permitted to 
do much hard work till four, as 
they are thus secured from 
being hurt by hard labour, till 
they have acquired strength 
enough to bear it without in> 
jury. An expert breeder of 
these animals tound, tliat feed¬ 
ing them too well while young, 
was not only incurring a rau^ 
larger expense than was any 
way necessary, but also made 
them wonderfully nice and de¬ 
licate in their appetites ever 
after. He therefore contented 
himself with giving them food 
enough to prevent their losing 
flesh, and to keep up their 
gi:'wth without palling their 
the iniui 


! injuries of 

! weather by allowing' them stabTe-roora, and good litter to sleep on, besides causing them every day to 
be well rubbed down with a hard wisp of straw by an active groom. This was scarcely ever omitted, 
particularly in cold, raw, wet weather, when they were least inclined to exercise themselves. When 
three years old, mules are proper for use. 

6772. TAe shoe^or the mrde is by some made not unlike the bar shoe before, and the 
common shoe behind; by some both fore and liind shoes are made to project considerably 
beyond the toe, under an idea of increasing the points of contact with the ground: but 
the most usual shoe is one formed betweefi the usual horse and ass shoe. 


Chap. IV. 

Neat Or Horned Cutlte. — Ti6s L.; Mammalia Pccora L., and Jiumindtete Cuv. Jielcs 
li come, Fr.; Vieh, Ger. j Ganado, Span.; and Jiesliame, Ital. 

6773, The neat or homed cattle used in agriculture are included under two species of 
J76s; the B- Tladrus or ox, and the B. /liibulus or buffalo; the latter less used in 
Britain than on the Continent and in other countries. These animals arc more iiiiiver- 
bally used as beasts of draught and burden than the hoiSe, and have the additional ad¬ 
vantage of furnishing excellent food and other valuable products. Thcie is scarcely a 
country in which the ox or the buffalo is not either indigenous, or naturalised and culti¬ 
vated ; while in many parts of the world the horse is either wanting, or reserved for the 
purposes 6f war or the saddle. 

Sect. I. The Ox. — Bdi TaHrus L.; Ochs, Ger; Bocuf, Fr.; Buey, l^an.; and 

Bve, Ital. 

6774. The male ox is theTiull {Taureay, Fr.; Slier, Ger.; Toro, Span, and Ibil ) and 
the female the cow ( Vache, Fr.; Nuh, Ger.; and Vaco, Span, and Ital.). The bull and 
cow inhabit various parts of the world, and, as already observed, are domesticated every 
where. In most countries, however, they are-the mere creatures of soil and cliflaate, the 
same attention in brcHiding and rearing that is bestowc^ on the horse being withheld ; the 
natural habits little restrained or the form little improved for the purposes of milking, 
fattening, or for labour. It is almost exclusively in Britain that this race of animals has 
been ameliorated so as to present breed.s for each of these purposes, far superior to what 
arc to be found in any other country. Notwithstanding tliis, however, much certainly 
remains to be known regarding the iiu .iment afforded by different kinds of herbage and 
roots ; the quantity of food consumed by different breeds, in proportion as well to their 
wg^lft at the dme, as to the ratio of their increase; and the propriety of employing large 
or small animals in any given circumstiinces. Even witli' regard to the degrees of im¬ 
provement made by fatting cattle generally, from the consumption of a given weight of 
roots or herbage, no great accuracy is commonly attemptifd; macljjnes for weighing the 
cattle tlietnselveit and their food, from time to time, not being yet in general use in any 
part of Britain. We shall consider this valuable family as to variety, criteria, breeding, 
earing, feeing, working, fattening, and milking; the manufacture of milk will be 
rooted of in a succeeding ch ipter. 

, SuDSXcT. 1. Varieties and sheds of the BvU. ' 

<1775. The earieties of the wiUl ox are the h^asus and the bison IISI}; the first with a long mane, 
aad.the lost with a gibDoiis bock.'- They inhabit (he woods in Madagascar and many other countries or 
the Blast i and the bison is even said to be found in Toland. * 
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6776 The wrietfeg the European cow, according to Alton, are Innumerable. The uliaticjr of their 
nature is such, that they tiave been fbrmed Into many diversities of shape, and various qualities have b^ 
given them, very dlffbrent flrom the original stock. 'Hie mrts, or cows of Lithuania, are almost as Urge 
as the elsvhant; while some of those on thd Grampian hills^re little above the size of a goat ; and cows 
are found of every diversity of size between the one and Qic other. They arc not less varied in their 
shapes. The hison, which ts'a spedcs of the cow bmilv, and which readily propagates with our cows, 
wears a strong sha^ mane, like the lion; a ward, like the goat; as much hmr under its neck and breast 
as coven its fore legs; a huinu upon its shoulders, nearly as laige as that ivom by the camel (sometimes 
fortv or flfty pounds In weight), with a tall that scarcely reaches the top of Its buttock j and it resembles 
the lion much more than it docs our domesticated cows, or other varieties of Its own species. (Alton.) 

6777. The dtoersitj/ qf qualities in the cow fanaly is also very groat Our cows are so grovelling and 
inartive, that they scarcely know the road fVom their stall to their pasture; while those of tiic Hottenti^ 
are so tractable as to be intrusted with the cha^ of other animals, and keep them from trespassing flii 
the fields of grain, or othervforbidden ground, l^ey also fight their master’s battles, and gore hU enemies 
with their boma Our dairy cows are so feeble and iigictive, that theyarc hurt by travelling tvticc a dky, 
even slowly, one mile from the byre to their pasture; while those of Tartary arc used as ruing animals, 
and in drawing carriages. Those of Hindostan draw tiie coaches, and maintain their rates with horses at 
the ftall trot; and the Hottentots teach their cows to hunt down the elk antelope. Cows of the wild 
neglected breed can with diiflculty be removed ftom one enclosure or one hill to another; while those on 
whom due attention has been bestowed arc docile, and submit to perform all sorts of labour. Some cows 
will yield upwards of twenty Scots pints of inllk per day, while others will not give so much in ten, jierbaps 
not in twenty days. These are not so many difi&cnt species of animals, but all of them one and the same 
species, all capable of generating with each other a perfect ofUpring. All these varieties have been formed 
from the parent stock, partly by the diversity of soil and climate, or other accidental or adventitious cir. 
Gumstances; and partly of late by human skill and industry. (Dairy Husbandry, p. 17.1 

6778. The varieties of the rultivatcd ox are the European, Indian, Zebu, Surat, Abyssinian, Madagascar, 
Tinian, and Aflrican. From the European vaticty have been formed tnc difibreiit breeds cultivated in 
Britain. ITiey are very numerous, but we shall only notice such as arc In most esteem. These dififerent 
breeds are generally distinguished by the length or flexure of their horns; by the absence of horns; by 
the districts where they are supposed to have originated, or in which they abound, or exist in the greatest 
purity j or by tiie name of the breeder. 

6779. The long-homed or Laiicashii t b) eed qf cattle (fig 851.) is distinguished from others by tiie length 

u r ,4 of their horns, the thickness and firm texture of 

their hides, the length and closeness of their hair, 
the large size of their hqpfs, and their coarse, 
leatoery, thick necks: thctrarc likewise deeper in 
their fore quarters, and lighter in their hind quar. 
ters, than most other breeds; narrower in thvir 
slia[ic, less in point of weighfcihan the short horns, 
though better weighers in firoportion to their size; 
and though they give considerably less milk, it is 
r.tid to aflbrd more cream in pruportion to its quan. 
lity. They arc more varied in Ihcir colour than any 
of the other brccits; but, whatever the colour be, 
they have in general n white streak along their back, 
whicli the breeders term finched, and mostly a white 
spot on the inside of the hough. (Culley, p. 58.) In 
a general view, this race, iiotwithstanmng the sin. 
gular eiibrts that have been made towards its improvement, remains with little alteration; for, excctit in 
Leicestershire, none of the subvarieties (which (filTcr a little in almost every one of those counties where 

the long horns prevail) have undergone 
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any radic^ change or any obvious im¬ 
provement The improved breed of 
T.«icestcr8hirc (fie, 85.5.) is said to have 
been formed by Webster, of Cauley, near 
Coventry, in Warwickshire, Iff means of 
SIX cows brought firom the biihks of the 
Trent, about the beginning of the present 
century, which were crossed with bulls 
ft-om Westmoreland and Lancashire. 
Bakcwell of Dishley, in Leicestershire, 
afterwards got the lead as a breeder, by 
selecting fVom the Cauley stock; and the 
stocks of several other eminent breeders 
have been traced to the same source. 
(Mm ihal's Midland Counties, vol i. 
p 318) 

6780. The short-horned, sometimes 
called the Dutch breed (fig. 856.), is 
known bv a variety of names, taken fi-om 
the districts where they form the prin¬ 
cipal cattle stock, or where most atten¬ 
tion has been Mid to their improvement: thus, diflbrent families of this race are distinguished by the 
names of the Holderness, the Teeswater, the Yorkshire, Durham, Northumberland, and other breeda 
856 The Teeswater breed, a varieW of short horns, 

established on the banks of the Tecs, at the head oi 
the vale of York, is at present In the highest estl. 
mation, and is alleged to he the true Yofkshkc 
short-horned breed. Bulls and cows from this stock, 
purchased at most extraordinary prices, are spread 
over ail the north of England, and the border couq. 
ties of Scotland. Thd bone, head, and neck of these 
cattle are fine; the hide (s very thin; the chine 
toll; the loin broad; the carcase throughout large 
and well fiuhtoned; and the flesh and fatting quality 
equal, or perhaps superior, to those of any other 
large breed. The shoiuhornt give a greater quan¬ 
tity of milk than any other cattle; a cow usually 
yielding twenty-four quarts of milk per day, making 
three firkins of butter during the grass season: 
theiiKolours are much varied, but they are generally 
red and white mixed, or what the breeders call fleck^. The heaviesj and lar^t oxen of the shpr^ 
horned bre^, when properly fed, victual the East India ships, as they produce the thickest beef, which, 
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hy retaiRing its Juices, is the best atiaptal for such long voyages, Our royal navy dioutd also be victualled 
from these} buL from the jobt made by contractors, and from other abuses, it is (bared our honest tars 
are often fra with beef of an inferior quality: however, the coal ships firom Newcastle, Shields, Sunder, 
land, &C., are wholly supplied with the beef jM these valuable'animals. These oxen commonly weigh firom 
60 to 100 stone (Hll% to the stone); and th^ have several times been feii to ISO, ISO, and some particular 
ones to imwards of ISO stone, the fore.quarters only. {CuUg/, p. 48.) 

6781. In comparing the breed* of lottg and »hoTt borrSrl cattle, Culley observes that the long-boms 
excel in the thickness and Ann texture of the bide, in the length and closeness of the hair, in their beef 
being finer.grained, and more mixed and marbled than that ot the short-horns, in weighing more in pro¬ 
portion to their size, and in giving richer milk: but they are inferior to the short-horns, in giving a less 
quantin of milk, in weighing less upon the whole, in affording less tallow when killed, in being generally 
Mower feeders, and in being coarser made and more leathery or bullish in the under side of the neck. In 
few words, says he, the long-horns excel in the hide, hair, and quabty of the b^} the short-horns in the 
quantity, of beef, tallow, and milk. Each breed has long had, and probMy may have, its particular 
advocates; but if he may hazard a conjecture, is i^not probable that both kinds may have their partiralar 
advantages in dlBbrent situations ? Why not the thick firm hides, and long close-set hair, of the one kind, 
be a protection and security against those impetuous winds and heavy rains to which the west coast of 
this island is so subject; while the more regular seasons and mild climate upon the east coast are more 
auitable to the constitutions of the short-horns. 


6783. The mithtte-horned breeds comprehend, in like manner, several local varieties, of which the most 
noted are the Devons, the Sussexes, ana the Hertfords; the last two, according to Culley, being varieties 
or the Arit, though of a greater size, the Helbfords being the largest These cattle are the most esteemed 
of all our breeds for the draught, on account of their activity and hardiness} they do not milk so well as 
the short-horns, but are not deficient in the valuable property of feeding at an early age, when not 
onmli^ed in labour. e 

G78i The Devonshire cattle {fig. f&7) are of a high rc<l colour (If any white spots they reckon the breed 

impure, particularly if those spots run one into another^ 
with a light-dun ring round the eye, and the muzzle of 
the same colour, fine in the bone, clean in the neck, 
horns of a medium length, bent upwards, thin-faced, 
and fine in the chops, wide in the hips, a tolerable 
barrel, but rather fiat on the sides, tail small, and set on 
very high; they are thin-skinned, and silky in handling, 
feed at an early age, or arrive at maturity sooner th.ni 
most other breeds. {CuUqf,p.51.) Another author 
oliserves, that they are a model for all persons who 
breed oxen for the yokn (Parkinson on Live Stock, 
vol. i. p. 113.) The weight of the cows is usually from 
S() to 40 stone, and of the oxen firoro 40 to GO; the North 
Devon variety, in particular, from the fineness in the 
grain of the meat, is held In high estimation in Smith, 
held. (Dicksoti's Practical Agriculture, vol ii. p 130) 
6784 Lawtence says that the r.ice of red cattle of North Devon and Somerset is doubtless one of our 
original breeds, and one of those which liavc preserved most of their primitive form; the excclicnre of 
this form for labour is best proved by the fact, that the fashionable substitution of horses has made no 
progress hi the district of these cattle, by their high repute as feeders, and for the superior excellence of 
their beef, which has been acknowieitged for ages. They are, he says, the speediest working-oxen in 
England, and will trot well in harness; in point of strength, they stand in the fourth or fifth class. They 
have a greater resemblance to deer than any other breed of neat cattle. They are rather wide than middle, 
hornod, as they arc sometimes called; some, however, have regular middle-horns, that is, neither short 
nor long, turned upward and b-rckward at the points. As milker*, they are so far inferior to both the long 
and short horns, both in quantity and quality of milk, that they arc certainly no objects for the regular 
dairy, however pleasing and convenient they may be in the private family way. 

6785. The Sussex and Herefordskti e cattle (fig. 85a) are of a ileep red colour, with fine hair and very thin 

hides; neck and head clean, the face 

858 usually white; horns neither long nor 

short, rather turning up at the points j in 
general, th^ arc well made in the bind 
quarters, wide across the hips, rump, and 
sirloin, but narrow in the chine; tolerably 
straight along the back, ribs toO flat, thin 
in the thigh, and bone not large. An ox, 
SIX years old, will weigh, when fat, ftom 
GU to lUO stone, the fore-quarters gene, 
rally the heaviest: the oxen are mostly 
worked ftom three to six years old, some¬ 
times till sevenjiWhen theware turned off 
, for feeding. The Hereford cattle are 
next In size to the VorkshiK short-borns! 
both this and the Gloucester variety are 
highly eligible as dairy stock, and the 
females of the Herefords have been found to flatten better at three years old than any otoer kind of cattle 
except the spayed heifers of Norfolk. (Marshal’s Economy of Gloucestershire.) 

6786. T%e polled or hornless breeds, llie most numerous and esteemed variety is the Galloway breed 

35 9 (fig. 859.), so called from the province of that name, in the 

south-west of Scotlaml. where they most abouniL Tlie 
true Galloway bullock “is straight and broad on the back, 
and nearly level feom the head to the rump, broad at the 
loins, not, however, with hooked bones, or projectina 
knobs, so that when viewed ftom above, the whole body 
appears beautiftilly jounded j he is long in the quarters, 
but not broad In the twist; -hntis deep in the chest, short 






^ brindled, and, though they are occasionally found of every 

eoW»* dark cotouw are uniformly preferfed, (him a heliel'that the yare connect ^ with wpertw l^i- 
nmw^stitutUin. TheGailov’ays are rather undersized, not verydflferrat (torn the rizeof HwUewbns, 
but iia ff qyh ten (han th* long-horns, as the long-homs are lew than the shortdiomx On the best mmw. 
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average weight buUocki three jrears and a half old, when the greater port of thm are driven to the 
toutb. haa been stated at about 4fi stone, avoirdupois] and some of Uiom. ihttened in England, have been 
brought to nearly 100 stone. 

6787. 7^ general properHa <4 this breed are well known in almost every part of England, as well as in 
Scotland. They are sometimes sent fTom their native pastures directly to Smithfleid, a distance of four 
hundred miles, and sold at once to the butcher; and in spring they are olten shown in NonoUt, immedi¬ 
ately alter their arrival, in as good condition aJ^ or even better then, when tliey begin their Jouiliey; with 
full feeding, there is perhaps no breed that sooner attains maturity, and their flesh is p( the finest quality. 
Culley was misinformed about the quantity of milk they yield, which, though rich, is by no means abun¬ 
dant It is alleged not to be more than seventy or eighty years since the Uallowayt were all horned, and 
very much thessme in external ^ipearonce and character with the breed of black cattle which prevailoit 
over the west of Scotland at that period, and which still abounds in iicrfertion, the largestsiseo ones in 
Argyleshlre, and the smaller In the Isle of Sky. The Oalloway cattle at the time alluU^ to were coupled 
with some hornless bulls, of a sort which do not seem now to be accurately known, but which were then 
brought fkom Cumberland, the effbets of wbii h crossing were thought to be the general loss of'twns in ■ 
the former, and the enlargement of their sise: the continuance of a hornless sort being kept up by select¬ 
ing only such for breeding, or perhaps by other means, ss by the practice of eradicating with the knifo 
the horns in their very young state. (Cuventrg on Live Stock, p S8.) 

6788. The Suffbtk dune, according to Citlley, are nothing more than a variety of the Galloway breed. 
He supposes them to have originated in the intercourse that has long subsisted between the Scotch drovers 
of Oalloway cattle, and the Sutibik and Norfolk graziers who feed them. The Suflbiks are chiefly light 
duns, thus diSbring fVom the Galloways, and are considered a very useful kind of little cattle, particularly 
for the dairy. {Culley, p 66. Parkinson, vol. i. p. 116.) 

678a The Ayrshire breed (j%. 860.), according to Alton {Agriculture qf Ayr, p. 421.), Is the most 
improved breed of cattle to be found in the island; not only for the dairy, in which they have no parallel, 
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under similar soil, climate, and relative circumstances; but also in feeding for the shambles. They are. 
In fact, a breed of cows that have, by crossing, coupling, feeiling, and treatment, been improved and 
brought to a state of perfection, wliii b fits them, above all others yet known, to answer almost in every 
diversity of situation, where gram and grasses can be raised to feed them, for the purposes of the dairy, or 
for fattening them for beef. ■.Alton.) 

6780. The origin of the Ayrshire breed cf cattle is to be found in the indigenous cattle of the county of 
Ayr, " improved in their size, shapes, ami qualities, chiefly by judicious selection, cross-coupling, 
feeding, and treatment, for a long scries of time, and with much Judgment and attention, by the industribua 
inhabitants of the county, and principally by those of the district of Cunningham." {Alton.) The whole 
dairy breed in the county of Ayr is of mixed white and brown colours. 

6791. The size of the Ayrshire improved dairy cows " varies ftora 20 to 40 stones English, according to 
the quality and abundance of their food. If cattle are too small for the soil, they will soon rise to the size 
it can maintain; and (he reverse, if they are larger than it Is calculated to supiiort.” {Alton.) * 

6793. Tie shapes most approved if are as follows: —" Head small, but rather long and narrow at the 
muzzle; the eye small, but smart and lively; the horns small, clear, crooked, and their roots at consider, 
able distance ftom each other; neck long and slender, tapering towards the head, with no loose skm 
below; shoulders thin; fore-quarters light; hmd.quarters large; back straight, brou behind, the joints 
rather loose and open : carcass deep, and pelvis capacious and wide over the hips, with round fleshy 
buttocks; tail long and small; legs small and short, with firm joints; udder capacious, broad, and square, 
stretching forward, and neUher fleshy, low hung, nor loose; the milk veins large and prominent; teats 
short, all pointing outwards, and at considerable distance ftom each other; akin thin and loose; hair soft 
and woolly; the head, bonqs, horns, and all parts of least value, small; and the general figure compact 
and well proportioned.” (A/ion.) 

6793. The form qf the Cunninghame Ayrshire cow, according to Robertson, is " very elegant, but must be 
seen to be well understood. So far as it may be explained in words. It is thus;—The neck is small, the 
bead little, the muzzle taper, the horns short, curved, and bending upwards; the countenance mild; the 
body straight along the back fVom shoulder to tail; the limbs slender; the udder shajicd like a well turned 
punch.bowl, and the paps wideiy set The head, the neck, and the udder arc the chief distinguishing 
points. The colour Is generally brown, of many hues, from dark to yellow, intermixed and mottled in 
many a varied form and iwoportion with white. Some few have a black mound, without any change in 
character; but almost none are of one colour only. In a whole hirscl of forty or fifty, there will not two 
of them be alike in colour, in this respect exhibiting a diversity not unlike to a bed of tulips, and of as 
many hues and shades, in an endless variety of beauty. The bulls are generally good tempered, and, Uke 
the cows, are also mild In the countenance. The usual proiluce of butter ftorn these rows is ascerialngd 
to be about half their own weight (meaning the four quarters) in a year; but this requires that the pia. 
tuK be good, and the cow otherwise well kept the whole season over." The produce of such a cow so 
kept will equal S4S lbs. imperial weight per annum of butter, and double that quantity of cheese. The 
medium produce In butter flrom Ayrihlru milk is fVom five im;i«rlal quarts. {Uural JlecoliecUons, p. 565.) 

6794. The qualMes cfan Ayrshire daby-eow " are of great iarortance Tameness and docility of 
temper greatly enhance the value of a mllcD cow. One that is quiet and conibnted feeds at ease, does not 
break over fences, or hurt herself and other cattle, will always yield more milk, apd is easier to manage, 
than those that are of a turbulent disposition. To render them docile, they oqght to be gebtly treated; 
fkequently bandied when young, and never struck or frightened. Some degree ra hardiness, a sound con. 
stltutlon, and a moderate degree of life and spirits, are qualities to be wished for In a dairy cow, and what 
those of Ayrshire genegally possess. The most valuable quality which a dairy cow can possess is that 
rile yields much nillk. A cow in Ayrshire tnat does not milk well will soon come to the hammer. I have 
never seen cows any where that, under the same mode ofl feeding and treatment, would yield so, much 
miik as the dairy breed of that district. Ten Scotch pints per day is no way uncoramm. Sevmt cows 
vield, for some time, twelve iflnts, and some thirteen or fourteen uiots per day. Another quality of the. 
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dairy breed of Aymliire is that, after they have yielded very large quaiititioa of milk for several years, 
they art as valuabk for beef as the Galloway row, or any other breed of cows known in Scotland They 
fatten as well, and their beet is not intenorto that ofany other breed ot cattle knowninBritaia” (.AUotC) 
SK5 rhe cattle qftke Hightatide of Scotland arc divided into a number of local varieties, some of which 
dillcr materially iVoin others, probably owing to a difference in the climate and the quality of the herbage, 
rather than to their being sprung ftom races originally disbnct, or to any great change effbeted either by 
seleition or by rrossing with other breeds It is only of lite that much attention has been paid to their 
iinprovcmept, in any jiart ot this extensive country, and in the northern and central Highlands the cattle 
are yet, lor the most i>art. In as rude ast ite, and under management as detective, as they were some centuncs 
ago 1 hesc c ittle h ive ilniost exclusive ^ssissioii of all that division ot Scotland, including the Hebrides, 
inarkeHl oil by a line from the Frith of Clyde on the west, to the Murray Fnth on the north, and bcndin„ 
towards the east till it apiiroaches in some plaeis very near to the German Ocean Along the eastern 
ensst noith of the Frith ot 1 orth, the Highland eattle ire intermixed with various local bnxds, of which 
they have nrobabfv been the basis There are mi rc or less m irkcil distinctions among the cattle of the 
ditiirent Highlind counties, and, in lominon language, we speak of tlio Imerness-shirc, theBanilUiire, 



two more general var cries, now cieariy aistuig 

679t>. mitt valuablethese ate th ctiU , .—„_ __—,—.- 

A jl tkne but a 801), or the bricd or the Isle ot 
bkye, one of the islands ittached to the eounty of Ar 
gyle Ihe eattle ot the Hebrides are called kt/loet, a 
name win t is often applied in the south to all the 
variLtle> of tho Highland tattle, not as a late writer 
(t)ick\ons Practical AgrieuUuTe, vol ii p llSk) has 
imagined, from the d st ct in Ayrshire called Kyle, 
will I very lew Ot them arc t ept, but ibom their crossing, 
in their progress to the south, tlie kyloes or terries in 
the mainlind and Western Islands, where these cattle 
are found in the gre itcst perfixition (Genet al Beport qf 
S Imd, vol Ill p 2b ) 

07 *7 I he cattle qf Orkney and Zetland arc of a most 
diiniiiutivG size, an o\ weighing ibout sixty pounds i 
quarter, and a tow forty hve iiounds They arc of ill 
(olouis, and their shapes are generally bid yet they 
give a quantity ot excellent milk, fatten rapidly when 
put on goo<l iiastures, and, in thurovn ilistmt, arc eotisidercd strong, hardy, and exccllont workers, 
whi n well trained to tlic vokt, and so plentitully fed as to enable them to support labour 
07118 Qf the hfeshtre cattlt, L ullcy i bserves, “ You would at first imagine them a distinct brccil, from 
their upright white Iwrns, being exceed ugly light lytred and thin thighed, but 1 am pretty clear that it 
IS only from their being more nearly allicii to the kyloes, and i oiisequently less of the eoarsc kiiidot short 
horns in them (Cullei/ p('9) Notwithstanding this opinion, the cattle of the north eastern counties of 
bcotland require, for every useful | urixise, to be mentioned separately from the Highland herds, and as 
all of them have a general resemblance, it will only be neccss iry lu tn s pi lee to notice the b lie eattle in 
particular I here ire v mous traditions al out the origin ot this variety It is said to have been much 

improved by bngtish rows sent by Henry VII to his daughter, the consort of James IV , who usually 
resided at the pitoec of 1 alkland, in that county, and as there is some resemblance between the cattle of 
bife and Camondgcshire, thi> arc supposed to hive been bnuglit originally from the latter county 
Others ascribe the origin of the present breed to bulls and cows si iit by James VI (James I of I* iiglaiid), 
III payment of the monev which his obliging neighbours in 1 le are said to have advanced for his equi^ 
mciit, when he went to taki imssession ot the bngUsh throne (Htpotl iifNatrnand Moray,p SU5) 

S7SS Thept et ailmg colour i f the hfe cattle is bl tek, though sometimes spotted or sti eaked with white, 
anti some of them are altogether grey Ihc horns are small, white, gi nerally iirctty erect, or at least 
turned up at the points, binding rather forward, and not wide spread like the Lancashire long horned 
breed The bone is sm ill in proportion to tho can ass, the limbs clean, but short, and the skin sofL 
Ihey are wide between the hook bones the ribs narrow, wide set ind having a great curvature I hey 
fatten quickly, and till up well at all the choice points, are hardy, fleet, and travel will, and are excellent 
lor labour, both at plough and cart A good cow of this breed gives tVom eighteen to twenty four 
quarts of milk per d ly, yielding from seven to nine pounds of butter, and from ten to twelve pounds of 
cheese per week (twenty four ounces to the pound), for some months after calving (itfe Beport, 
p S91 and 253) 

68(10 The cattle qf Aberdeenshire, the largest of whii h are said to have been produced by croMing with 
Fife bulls, have been long highiv esteemed in the southern markets. It is observed, that every succeeding 
generation ol them has increased in size for the lost thirty years, and that the native breed has iloitbled 
Its former weight since the introduction of turnips (Aberdeenshire Bepoit, p 468) Ihe colour is 
commonly black, but there are many of a rod and brindled colour ihey are thinner in the buttock, In 
proportion to their weight, and deeper in the belly, in proportion to Ibeir (greumterenee, than the west 
Highlanders, and thiy yield a much larger quantity of milk Many of them are brought to the south of 
Scetland, and kept during winter in tlic straw yards, for which they suit better than smaller cattle, as 
they an not so impatient of confinement The ordiiiarv weight ot middle sizchI oxen, at thim three to 
five years old Is from forty to fitly stone, but after being worked for some time, and thoroughly fattened, 
they have been known to reach double this weight 

6801 Of the Welsh cattle (fig 862) “ there seem to 
be two distinct kinds The Iirgc sort arc of a brown 
colour, with some white on the rump and shoulders, 
denoting a cross from the long horns, though in shape 
not tho least resembling them Th^ are long in the 
legs, stand high oi cording to their weight, are thin in 
the tliigh, and rather narrow in the chine, thidr 
horns are white and turned upwards, they are light 
in flesh, and next to the Devons, well formed for the 
yoke, have very good hoolk, and walk light and 
nimbly ihe other sort are much more valuable, 
colour black, with very little white. of a good useful 
form, short in the leg, with round deep bodies, the 
hide Is rather thin, with short hair, they have a likely 
look, and a good eye, and the bones, though not very 
small, are neither large nor clumsy, and the cows are 
considered good milkers * (Parkinson on live Stock, vol I p 135) 

68^ Alderneq cattle are to be mi t with only about* the seats of a few great tandholderie where 
they itept chiefly for the soke of their milk, which is very rich, though small in quantity This race 
M edntWered, by very competent Judges, asHoo delicate and tender to be propagated to any extant In 
Briti^, et least in its northern parts Ihcir colour is mostly yellow or light red, with white or mottled 
rtoM, they have short crumpled horns, are small in size, and very lU-shaped, yet tbqy are flne-boncd in 
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general; and their beef, though high-coloured, U very Well flavoured. I have seen, aaya Culiey, aoiae very 
useflil cattle bred ftain a croM between an Alderney cow and a ahort-horned bnll. 

6803; The Irith cattle, CuHey thinks, arc a mixed breed between the long.borns and the Welsh or 
Scotch, but-uore InrlinM to the long-horns, though of less weight than those In i&igland. 

6804. The last variety of rattle we shall mention is one entirdy of luxury, it is the with breed (Jig. 863.) 
which is found only in the parks of a few grtgit proprietors, who preserve tlie unimals as curious and 

86.3 



oniainental, or for the sake ol their high-flavoiireil beef* Those kept at (liill'oeliam Castle, in North 
uinberland, a seat belonging to the E.irl of T.inkerville, have been very aeeuiately drsrnned in the 
Northumberland Report, and In Culley’s book on livestock, so often quotcu, 'i hen colour is invariably of 
a creamy white; muzzle black ; the whole of the insulc of the car, anil about tine third of tife ontsidey 
from the tips downward, red; horns white, with black tips, very fine, and bent upwards; some of the bulls 
have a thin upright mane, about an inch and a half or two inches long. 'The weight of the oxen is from 
thirty-five to torty-flve stone, and the cows from twenty-five to thirty-five stone the four quarters (foui teen 
pounds to the stone). Ihe beef is finely marbled, and of excellent flavour. From Uic nature of their 
pasture, and the firequent agitation they are put into by the euriosity of strangers, it is seareciv to be 
cxjiectdl they should get very fat; yet the six years old oxen are generally very good beef, fVom which it 
may be fairly supposed th.it, in proiier situations, they would feed well. 

6805. The habits of thesa animals are entirely rude j at the first apixiarance of any iierson they set oft’ 
in foil gallop, and at tlic distance of about two hundred yaiiK, make a wheel round and come boldly up 
again, tossing their heads in a menaeing manner; on a sudden they make a full stop, at the distaiiee of 
forty or fifty yards, looking wildly at tlie object of their surprise, but, upon the le.i8t niuticn being made, 
they all again turn round, and fly off with equal speed, but not to the same distance, forming a shorter 
rircio, and again retiiriiiiig with a bolder and more tiireatening aspect than before; they approaili 
much nearer, prob.ibly within thirty yards, when they again make aiiotlier stand, and again fly oft', lifts 
they do several times, shortening tlicir distance, and advancing nearer and nearer till they come w itliin 
such a short distance, that most people think it prudent to leave them, nut clioosing to provoke tliem 
farther. 

6806. FTAcn Me cotes cnhir, they hide their calves for a week or ten days in some sequestred situation, 
and go and suckle them two or three times a day. If any person comes near them, the calves Aap their 
heads close to the ground, and he like hares in form, to hide themselves. 'This is a proof of their native 
wildness, and is corrolmrated by the following circumstance that hapiieiied to the writer of this narrative 
(Bailey of Chiilingham), who found a hidden calf, two days old, very lean and very weak; — On stroking 
its hcM it got up, paw^ two or throe times like an old bull, Ixillowod very loud, stcppcHl back a few steps, 
and bolted at his legs with all its force; it then began to paw again, bellowed, stopptm bark, and bultial as 
before; but knowing lU intention, and stepping aside, it missed him, fell, and was so very we.ak that it 
could not rise, though it made several efforts : but it had done enough ; the whole herd were alarmed, 
and, coming to its rescue oblignt him to retire; for the dame wiU allow no person to touch their calves 
without attacking liim with impetuous ferocity 

6807. When a ca(f is to be castrated, the park'.kcc(>cr marks the place where it is bid, and wlicn the herd 
are at a distance, t.ikcs an assistant with^im on horscb.ick; they tic a handkerchief round the calf's 
mouth to prevent its bellowing, and then perform the operation in the usual way, with as inueh cxpc» 
ditioh as poesible. When any one happens to be wounded, w is grown weak and feeble througli age ui 
sickness, the rest uf the lieid set upon it and gore it to dcatn. {Cullei/, p 731) 

6808. The mode nf ht//ing them was, perhaps, the only remains of the grandeur of ancient liiinting. 

On notice being given that a wild bull would be killiHl on a certain d.iy, the mliabitants of the neigh- 
bourhood eame mounted and armed with guns, Ac, sometimes to the amount of a hundred horse, and 
four or five hundred loot, who stood u|>on walls or got into tieqs, while the horsemen rode off tlie bull 
from the rest of the herd, until hestooil at bay, when a marksman dismounted and shot At tome uf 
these huntings, twenty or thirty shots have bwn fired tiefore he was subdued. On such occasions, the 
bleeding vlrtim grew desperately forlous ftom the smarting of hts wounds, and the shouts of sava^ jn;t 
that were echoing firom every side; but, from the number of accidents that happened, this dangerous 
mode has been tittle practised of late years, the park-keeper alone generally shooting them with a rifled 
gun at one shot , 

Spbsect. 2. Criteria o/" Cattle/or oarious ohJiKts andipurjiom^ 

6809. The criteria qf a well-made bull, to whatever breed he may belong, are, according to Culiey, as 
follows : —'Hie head should be rather long, and the muzzle fine; his eyes lively and prominent his cars 
long and thin, his horns wide, his neck rising with a gentle curve fVom the shoulders, and snmll and fine 
where it joins the head; the shoulders moderately broad at the t<w, joining foil to his chine or crops and 
chest backwards, and to the neck-vein forwards; his bosom cgion, breast brood, and projecting well tiefore 
his legs; his arms or fore-thighs muscular, and tapering to his knee; his legs straight, clean, and very fine- 
bonea; bis chine and chest so foil as to leave no hollows behind the shoulders; the mates strong, to kmp 
his beiiy iVom sinking lielowthe level of his breast; hit back or loin broad, straight, and flat; his ribs 
rising one above anoUier in such a nuuiner that the last rib shall be rather the highest, leaving only n 
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■mall tpace to the hips or hooks, the whole forming a round or barrel-like carcass; his hips should be 
wide placod, round, or globular, and a little higher than the back; the quarters ikom the hip to the rump 
long, and instead of being square, as recommended by some, th^ should taper gradually from the hips 
backward, and the turis or pott-bones not in the least protuberant; rump close to the tail, thq^ tail broad, 
well haired, and tot on so high as to be in the same norisontal line with his back. Bulla should be con¬ 
stantly well fed, and kept in proper enclosures, never being suHbred to ride before they are three years 
old, as when the contrary is the practice they never attain so perfect a growth. It is observed by Law¬ 
rence, that the above description delineates that barrel-sbape which Bakewell supposed moat advan¬ 
tageous for all kinds of animals intended to be fed for slaughter, or even used for labour. 

' C810. Tke criteria qf atcellence in neat cattle in general are thus given by John Wilkinson of Linton, 
near Nottingham, an eminent breeder. {Remarks on Cattle, ^c. 18&.) " Tho head ought to be rather 

long, and muzste flne; the countenance calm and placid, which indicates a disposition to get flit; the 
horns dne; the neck light, particularly where it jmns the head; the breast wide and projecting well before 
the legs; the shoulders moderately broad at the top, and the joints well in, and when the animal is in 
good condition, the chine so full as to leave no.hoUow behind it; the fore dank well tilled up, and the 
girth tehind tlie shoulders deep; the back straight, wide, and flat; the ribs broad, and tho space between 
them and the hips small; the flank foil and heavy: the beliv well krot in, and not sinking low in the 
middle, but 10 formed that a cross section of it would resemble an oval, whoso two ends are of the same 
width, and whose form approaches to that of a circle, or of an ellipsis whose eccentricity is not great (the 
whole forming, not a round or barrel.like carcass as some have expressed it, for this would leave a defl. 
cicncy both in the upper and lower p.irt of the ribs) ; th" hips globular, wide across, and OQ alevclwitli 


waii^isc iwituiaigg iiuii a auusau ui iLHktik'i>.k(jVC vnii/ftOB ae Bk/iiiv nave uAutuBntJu Ji>i nut biiaa wwutu acavv a uirgga 

cicncy both in the upper and lower p.irt of the ribs) ; th" hips globular, wide across, and OQ alevclwitli 
the back itself; the hind quarters, that is, fWim the hips to the extremity of the rump, long and stndght; 
the rump npints fat, and coming well up to the tail: the twist wide, and the seam in the middle of it so 
well flllra mat the whole may very nearly form a plane perpendicular to the line of the back; the lower 
part of the thigh small; tho tail broad and fat towards the top, but the lower part thin; tbe legs straight, 
clean, and finc.boned; and when the animal is in high condition, the skin of a rich and silky appearance. 
These appear to be the most material points for the formation ot true symmetry in cattle: there are others 
of a minor consideration, which will readily be suggested by attention and experience,” 

6811. TAe criteria qf an ox well adapted to labour ditter Ikoin the above only in requiring long and 
strong legs, and broad hardy feet and hoofs. 

681% TAe criteria of a beautiful cma, according to Wilkinson, may be thus expressed 

She's long in her face, she’s fine in her horn. 

She'll quickly get fat, without cake or corn. 

She’s clear in her jaws, and full in her chine. 

She’s heavy in flank, and wide in her loiii. 

•. * . She's broad in her ribs, and long in her rump, 

o A straight and flat back, with never a hump; 

She’s wide in her hi[>s, and calm in her eyes. 

She’s line in her shoulders, and thin in her thighs. 

. She’s light in her neck, and small in her tail. 

She’s wide in her breast, and good at the pail. 

She’s fine in her bone, and silky of skin. 

She’s a grazier’s without, and a butcher’s within. 

6813. CuUey's marks qf a good cow are these: —Wide horns, a thin head and neck, dewlap large, foil 
breast, broad back, large deep belly; the udder capacious, but not too fleshy; the milk-veina prominent, 
and the bag tcildiiig tar behind; teats long and large, buttocks broad and fleshy, tail long and pliable, legs 
proportionable to the size of the carcass, and the joints short. To those outward marks may be added a 
gentle disposition, a temper iVee flrom any vicious tricks, and (lerfectly manageable on every occasion. On 
the other hand, a cow with a thick head and a short neck, prominent back-bone, slender chest, belly 
tucked up, small udder or fleshy bag, short teats, and thin buttocks, is to tic avoided as totally unfit 
for the purposes either of the diury-man, tbe suckler, or the grazier. The most valuable cows are those 
which are bred in Yorkshire, btanordshire, and upon the strong lands in other part of England, and in 
Ayrshirt in Scotland. 

6814. Tke criteria qf excellence la cattle, as derived from colour, are of no importance; and all that can 
be said i% that white and red cattle are less hardy than the black-haired. 

681i>. The criteria qf age in cattle arc derived from the teeth and horns. At tbe end of about twq years 
they shed their first four teeth, which are replaced by others, larger, but not so white; and before five 
years all the incisive teeth are .renewed. These teeth are at first equal, long, and pretty white; but, as 
tbe animals advance in years, they wear down, become unequal, and grow black. These animals, according 
to some, likewise shed Uieir horns at the end of three years; and they arc replaced by other horns, which, 
like the sceund teeth, continue; this, however, is totally or partially denied by practical men, and our 
statement of it as a fact without qualification has been objected to in the " American Farmer.” 
Tbe manner of Jhe growth of these horns is not uniform, nor the shooting of them equal ne first 
year, that is, the fourth year of the animat’s age, two small.pointed horns make their appearance, 
iieatW tormed, smooth, and towards the head terminated Uy a kind of button. The following year 
this button moves from the head, being impelled by a horny cylinder, which, lengthening in tbe same 
manner, is also terminated by another butUm, and so on; for the horns continue growing as long as the 
animal lives. These buttons become annular joints or rings, which are easily distinguished In the horn, 
and by which the age of the creature may be easily known; counting three years for the point of the 
horn, and one for each of the joints or rings. The cow contmucs useful for more than twenty years, but 
the bull loses his vigour much sooner. i is common with dealers to obliterate these rin^ by shaving 
the hori^ in order to conceal the age of the beast 

6816. The terms applied to drMrent ages arc as follows: — A young castrated male, after the first year, 

U caHed a stirk; when a year older, a stut, or steer; at five years old, an ox. A female, after tbe first 
year, is called a heifer, or quey; when about to bring a calf, she is called a young cow. A castrated 
female Is called a siiayed heifer. Certain of the Welsh and .Scots cattle, of rather a coarse and sturdy 
kind, are denominated runts. Bullock is the general term for any foil-grown male cattle, fat or lean 

fish'. TAe natural duration qf life wdh the bull and cow may be stated at upwards of twenty years, 
to nearly the end of which the latter is usefol with her milk, but the former generally loses bis vigour^ 
consequently his use, many years sooner. 


SuusECT. 3. Breeding qf Homed Cattle, * 

68t& TheoMectato be kept In view in breedingcattleare, forms well adapted for fiittening, for producing 
milk, or for labour. These three objects have each of them < ngaged the Bttention*of Britisn agriculturists; 
but wMBrience bos not hitherto justified the expectation that nas been entertained of combining all these • 
desiralw properties, in an eminent denee, ifi the same rfloe That form which indicates the property of 
yieldlqg the most inilk, dlflbrs naterially from that which we know foom experience to be combined with 
ovny maturity and the most valuable carcass; and tbe breeds which arc understood to give the greats 
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wctglit of meat for the food they e<miunie| and to contain the least proportion of oind,arenotthoMerhlcb 
powetw. In the highest degree, the strength and activity required in the beasts of labour. 

68191 AditposiikMlofaUea,andatetideneytoyieldalargemumtftyofmilk,cminotbemite<l> Tbeform 
of the animal moat remarkable for the flrst, is very difforent rrom that of the other; in place of being flat 
in the sides, arid big in the belly, as all great milkeraltre, it is high-sided and light-bellied: in a word, the 
body of the animal well adapted to fatten is barrel-formed, while that of the milker is widest downwards. 
It IS not probable, therefore, that the properties'of two breeds of cattle, so opposite in form and general 
appearance, can ever be united in the same animal 

%20. The lung and short horned breeds have hitherto been in possession of the best part of the island } 
but various others, as the Ayrshire, the Galloway c.ittle, and ayloes, might be bred with advantage in 
many situations, so as to be more profitable than either the short-horns or the long-horns. These breeds 
of cattle, as true quick-feeders, and being kindly-lieshcd, or excellent eating beef, have established their 
character in the flrst maiket in the island, 'llie Scutch or kyloes are better adapted to cold, exiiosed, 
heathy, mountainous situations, than anv other breed we have. Particular breeds arc probably best 
adaptra to particular situations: on which ground, brqpders of cattle should endeavour to find out what 
brera is the most profitable and best suited to their situations, and to improve that breed to the utmost, 
rather than to try to unite tlie particular qualities of two or more distinct breeds by crossing. Thfl latter 
is a precarious practice j for we generally find the produce inherit the coarseness of both bre^s, and rarely 
attain the good properties which the pure distinct breeds individually iiossess. In order to have good 
cattle of any breed, particular regard must be pqid in scleetiiig those that arc the most complete and perfect 
in liieir form, shape, and utber qualities, and to breed foom them. 

6821. An eitraordmary degree qf attention has been paid to tiic breeding of cattle in England since the 
time of Bakewell, and some illustrious names might be mentioned in addition to those of professional 
farmera Pedigrees of the best cattle have licen preserved with no less care, in several places, than those 
of race horses; and, in the selection of breeders, the properties of tlie family flrora whieh tliey have de- 
scended arc matters of scarcely less importance than the form of the young animals themselves The 
extraordinary prices paid for the best-bred bulls and cows show that this attention has not been without 
its reward. 

6822. The best bulls are cither let out for the season, or cows are brought to them at a certain rate per 

head. The practiceof letting bulls is said to have originated with Bakewell (Marshal’s Midland Counties, 
vol. i p. 331), who, early in his career, let a bull for one hundred and fifty.two guineas, to be used only 
four months (Parkinson, vol ii p 169); and five guineas per cow were about that time eoramonly paid to 
him and other eminent breeders v 

6823. The age at which bulls should begin to be employed, and the number of seasons they should be 
alluwed to serve, as well as the age at which the females sl^puld begin to breed, are (loints regarding which 
practice is by no means uniform. In the midland counties, the bulls are pretty commonly flowed to leap 
wliilu yearlings; and il good stork-getlers are kept on as long as they will do business, perhaps till they arc 
ten or twelve years old In other places they are employed only three seasons, for the first tkne at tw* 
years old. Tlie females, in many instances, bring their first calf at the age of two years, but more coin, 
monly, perha|>s, not till tliey are a yc.ir older; and in some of the Highland districts, where, owing to a 
want of proper nourishment in their infancy, they arc later in coming to their full growth, the lemalcs do 
not often b^-omc mothers till they arc about four years old. 

6821 The period of gestation with cows has been found, upon an average of a great number of experi¬ 
ments, to be about forty weeks. M. Tessicr i^mmumcated to the National Institute of France the tot- 
lowing observations on this subject: — Of 160 cows, 11 calved from the 21l8t to the 2G6th day: 3 on the 
27Uth ; SO on the 280th ; 68 on fVom the 280th to the 290th ; 20 on the 300th : .and 5 on the 3(Mth. Cows 
seldom bring more than one calf at a time. When they produce twins, one of them a male and the other 
a female, the latter, which is called a free martin, is commonly considered to be incapable of procreation; 
yet there seem to liave been well authenticated Instances to the contrary. (Farmer’s Magazine, vol. vil 
p. 462 ; and vol. viil p 466.) 

6825. The most desti able period for putting cows to the hull is midsummer, in order that they may be 
dropped in spring, and have the whole of the grass season before them. Where no regular system is fol. 
lowed, and cows arc sent to the bull merely because they are in heat, calves will be dropped at all seasons j 
but, except in those districts where the fatting of calves is an object of importance, spring is probably the 
most advantageous time; as the calves, having all the grass season before them, become sufficiently 
strong for enduring the change to a less agree-able food in the ensuing winter. A calf newly weaned 
seldom thrives well during that (leriod, unless it is painpeied with lietter food than usually falls to the 
share of young animals. By midsummer the rovre are readier to take the bull than at any other season, 
and will bring calves in proper time If a cow goes till after May before she caives, the calf will be too 
weakin the winter following; and the dam will not be so ready to take the bull again, but will often grow 
barren 

6826 It is not always the best milch cow that has the best calf, even though the external circumstances 
should be similar; and vice versa, a sorry cow may have a gouit calf. These remarks apply to this breed 
as well as to others The immediate progeny of a good milker may be an indifferent milch cow; but in 
the second remove, the good milking quality of the grandam returns. This has often been observed, 
and without any of the causes being imputable to the sixe. (Robertson, p. 571.) 


Subsect. 4* Rearing of Homed Cattle. 

6827. The mode qf rearing calves is various. There can be little doubt but that the best and most natural 
mode is that of allowing them to suck their dams, at least for some length of time after they arc brought 
forth. ^ 

6828. In Yorkshire, and most parts qf Scotland, the usual iftethod is to give them milk to drink, there 
being few instances where they are allowed to suck. For the first two or three weeks, they mostly get 
milk warm from the cow; but for the next two or three weeks, half the new milk is withdrawn, and 
skim-mllk substituted In its stead; and at the end of that period, the new milk is wholly withdra wn; t hey 
are then IM on skim-milk alone, or sometimes mixed witn water, till they are able to support theinfclvqy 
by eating grass, or other food of that sort 

6829. hs Cheshire, the practice is to allow the calves to suck for the flrst three weeks. ThCT arc thM 

fed on warm new whey, or scalded whey and buttermilk mixed j with the green whey water is nvimently 
mixed, and either oatmeal or wheat and bea-i flour added. A quart of meal or flour is thought sumcient 
to mix with forty or fifty quarts of liquid. Oatmeal gruel and buttermilk, with an addition of skimmed 
milk, are also used for the same purjiose. Some one of these prepared klnd^f food is given, night and 
morning, for a fow weeks after the calves are put on that diet, but afterwards only once a day till they are 
three months old or more ^ 

68311 In Gloucestershire the calves are not allowed to suck above two or three days; they are then IM 
on fkinumilk, which is previously heated over the fire When they arrive at such an age ns to be able 
tot eat a little, they are allowed split beans, o(oats and cut hajhand water is mixed with the nulk. 

6831. in Sussex it is common to allow the calves to suck for ten or twelve weeks, or to wean them at the 
end of three or four, and give them a liberal allowance of sWro-milfc for six or eight weeks longer. 

6832. In Middlesex It it usual, in rearing calves, to give them a patlfUl, contoining about a gallon, or 
milk warm ftom the cow, morning and evening, for eight or ten weeks; or, which is certainly the most 
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D^recnbht to nature, and therefore to be preforred to any other that ran be adopted, to allow the calf to 
suck Its dam, as it is sometimes done in the county of Sussex, and generally in Wigtonahlre. 

68Sd. According to Marshal, the best method is this; —The calves suck a week or a fortnight, according 
to their strength [a good ruie) ; new milk in the paiL a few meals; next, new milk and skim-milk mixed, 
a fow meals more ; tJicn, skim-milk alone, or porridffo made with milk, water, ground oats, ftc. and some¬ 
times oil-cake, until cheese-making commences, after which, whey porridge, or sweet whey, in the held; 
being carefol to house them in the nighty until warm weather be continned. {Midland Counties, rol. i- 
338.) This metijod of suckling is not, however, free from objection ; and, in the ordinary practice of 
rearing calves, it is held to be a preferable plan to begin at once to teach them to drink foom a paiL The 
calf that is fed from the teat must depend upon the milk of its dam, however scanty or irregular It may be ; 
whereas, when fed foom a dish, tho quantity can be regulated according to its age; and various substitutes 
may be resorted to, by which a great part of the milk is saved for other purposes, or a greater number of 
calves reared upon the same quantity. {General Report qf Scotland, vol, in. p. 61.) Yet it would seem to 
be a good practice to allow calves to suck for a few days at first, if there were no inconvenience to be 
apprehended, both to themselves and their d.ims,,fhim the separation afterwards. 

08.34. When fed fiom the pad, the average allowance to a calf is about two English wine gallons of milk 
daily, for twelve or thirteen weeks; at first, fresh milk as it is drawn from the cow, and aiierwards skim- 
milk. Hut after it is three or four weeks old, a great variety of substitutes for milk are used in diSbrent 
places, of which Iinseed-oil cake, meal, and turnips, are the most common. 

fiSJi). Where calves are reared with skim-mdk. It should be boiled, and sulTered to stand until it cools to 
the temperature of tliat first given by the cow, or a trifling degree more warm, and in that state it shwild 
be given to the calf. Milk is freiiuentiy given to calves warni only, but that method will not succeed so 
well as boiling IL If the milk be given over.culd, it will cause the calf to skit or purge When this is the 
rase, put two or three spoonfuls of rennet in the milk, and it will soon stop the Innscnest. If, on the con¬ 
trary, the calf is bound, bacon-broth is a very good . nd safe thing to put into tiu tmlk. One gallon of 
milk per day will keep a calf well at first The usual allowance is about double after tin first eight or ten 
days, and this is increased with the age of the niiimaL After it is thirteen weeks okl, it will do very well 
upon grass or other food, without any milk at all. A calf may then be simported without milk, by giving 
it hay, and a little wheat-bran, once a day, with about a pint of oats. The oats will be found of^nreat 
service as soon as the calf is capable of eating them. The bran and oats should be given about mid-day; 
the milk in portions, at eight o’clock in the morning, and four in the afternoon. But whatever hours are 
chosen to be set a}>art for feeding the calf, it is best to adhere to tho particular times, as regularity is of 
more consequence than many pco|ile think. If the calf go but an hour or two beyond his usual time of 
feeding, he will find biraself uneasy, and pine fur food. It is always to be understood, that calves reared 
in this manner are to be enticed to eat hay as .early as jiossible; and the best way of doing this is to give 
tliein the sweetest hay that can be got, and but little at a time. Turnips or potatoes are very good food, 
as soon as they can be eaten by them; and tliey are best cut small, and mixed with hay, oats, bran, and 
t-ucli artiofes. It may bo observed, that it is not .ib.so1utely necessary to give milk to calves after they are 
one moiitli old; to ircan them gradually, two quarts of milk, with the addition of linseed boded in water 
to make a gruel, given together, will answer; and by dimmi^ing the milk gradually, the calf will soon do 
Without it Hay tea will do, with the like addition of two quarts of milk; but it is not so nutritious as 
liiisceil. It is a good mctliod of making this, to put such a proportion of hay as will be necessary into a 
tub, then to {lour on a sutticicnt quantity of boiling water, covering up the vessel, and letting the water 
remain long enough to extract the virtues of the iiay. When bacon or pork is boiled, it is a good way to 
pieserve the bquor or broth, and mix it with milk for the calves. 

t>83(i. In summer, calves may somi limes be reared on whey only: but, when reared in winter, they must 
be fell with hav", and clover.hay is probably the best of any for this use. Calves may also be raisi^ with 
porridge of different kinds, without any mixture of milk. It is sometimes a good and convenient plan^ the 
author of the New Farmer's Calendar says, to bring up calves under a step-mother; an old cow, with a 
tulcrabtc stock of milk, will suckle two calves, or more, cither turned off with her^ or at home, keeping 
them in good condition, until they are old enough to shift: they ought to suck the first of their mother's 
milk fur two or three days, although many arc weaned wiUiout ever being suffered to suck at all. Calves, 
whether rc.aring or fattening, should also always suck before milking, the cow being milked afterwards, 
as the first and thinnest of the milk is suiticicntly neb. Old milk will, perhaps, scour a very young call; 
but the cflbct will go off without any ill consequences. He observes, that the Duke of Northumberlaiid’i 
reri|)c is to takeoncgallon of skimmed milk, and to alioutapint of it .add half an ounce of common treacle, 
stirring t. until it is well mixed; then to take one ounce of linsccd.oil cake, finely pulverised, and with 
tile band let it fall gradually, in very small quantities, into the milk, stirring it in the mean time with a 
spoon or ladle, untiTit lie thoroughly incorixirated; then let the mixture be put into the other part of the 
milk, and the whole be made nearly as warm as new milk when it is first taken from the cow; #nd in 
that state it is fit for use. The quantity uf oil-cake iiowder may, from time to time, be increawd as 
occasion may require, and as the calf becomes inured to the flavour of it Crook’s method is to make a 
Jelly of one quart of lin.secd, boiled ten minutes in six quarts of water, which jelly is afterwards mixed 
with a smalt quantity of the best hay tea On this he rears many calves without milk: he thinks many 
calves arc annually lost by artificial rearing, and mote brought up with poor and weak constitutions. 

8837. When calves are dropped during t/ie grass season, Donaldson observes, they should be put into 
some small homt-closc of sweet rich pasture after they arc eight or ten ilays old, not only for the sake of 
cxcicisc, but also that they may the sooner take to the eating uf grass. When they happen to be dropped 
during winter, or before the return of the gross season, a litUcr'snort soft hay or straw, or sliced turnips, 
should be laid in the trough or stall before them. 

8838. Castration is performed both on male and female calves, when neither are intended for procre. 
atioii. On cow calves, however, it is generally omitted : but in Norfolk no distinction is made m to sex ; 
males and females are equally objects of reprmg, and are both nccasionaliy subject to castrationf it being 
ti prevailing custom to spay all heifers intendtsi to be fatted at three years old; but such as are intended 
to be finished at two years old arc, it is believed, pn ,ty generidly left “ openas are, of course, those 
Intended for the dairy. There are two reasons for this practice: they are prevented flrom taking the bull 
too early, and thereby ftrustratlng the main intention; and by this precaution may lie more quietly, and 

?rc Ifopt from roving at the time of fatting. This may lio one reason why spayed heifers are thought to 
iitteii more kindly at three years old, and to be better fleshed, than open heifers. 

68^ TAc lime qf performing the operation qf cash ation in horned cattle, as in all kinds of live stock, is 
while the animals are yet very young, and just so strong as to endure this severe operation without any 
great danger of Its proving fatal. The males, accordingly, are cut cAonmonly when about a month old, and 
the foiuales at the age of from one to three months ; but in Galloway, where more heifers arc spayed than 
perhaps in aU the island betides, this is seldom done till they are about a year old. 

8840. The best time for reari^ calves is the spring; but that operation must depend in some dern'ce 
on the time when the calf was dropped. Such as are weaned during autumn or winter, however, seldom 
do any good. At the season when the calf is weaned from the teat, it ought to be turned abroad, in the 
day-time, into a small dose or orchard near ttie yard where there is a good bite of grass, which may bo 
expected at the time of the year when weaning-ralves are of this age; an^, as toere will generally 
be more than one ettf weaned in a season, they will each be company for the other and become in a short 
Cline reconciled to their situation. It Is to be observed, that this posture should be at some distance ftom 
'that whereon the dams arc ti^ed, and that tlicre be neither ponds nor ditches, nor any annoyance 
Cshich might endanger the livA of these youthftil animals, and, in order to habituate them still more 
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.to their paatiMre, milk-potUgo should be carried to them at each of their feeding hours. Fhr the first 
month or six weeks, the calves ought every night to bo brought out of the meadow, and lodged in the pens • 
but after this time they may be left in the pasture as well in the rright season as in the day: and at this 
time their food may be lowered by degrees, till it be at length rodiircd to simple water only; tbr, when 
the calves get to the age of twelve or lourtcen weeks, they will no longer require the aid of this sustenance 
but will be able to saUsiy their appetites with crass. Care, however, must be taken throughout the sum¬ 
mer that they be ftequcntly sbiftt^ from one pasture to another, in order th.at they may be kept up In go^ 
flesh, and enabled to grow away with the utmost celerity. At Michaelmas, or soon after, the calves should 
be taken into the yard; and if they were allowed the imlulgenco of < small close to themselves It would be 
sbll better. 

’ fi841. Tie treatment tif young cattle, ftom the time they are separated from their dams or are able to sub¬ 
sist on the common food of the other stock, must entirely depend upon the cireumstanees of the fafni on 
which they arc rcarctl Tn summer, their pasture is often coarse, but abundant: and in winter all good 
breeders give them an allowance of succulent food along with their dry fodder. The first winter they have 
hay and tumii>s; the following summer coarse pasture* the second winter straw in the fold-yard, and a few 
turnips once a day, in an adiomiiig field, just suificient to prevent the straw from binding them too much • 
the next summer tolerably good pasture; and the third winter as many turnips as they can eat, and are 
in every respect treated as fatting cattle. {Cultey, p. 47. j 
tiSig. The method of managing young rattle during the first winter is, according to Donaldson, pretty 
generally tlie same in every part of the island. They are generally housed: sometimes bound up to the 
st^ill; but more frequently allowed to remain at freedom. The way of feeding them in England is chiefly 
with hay or hay and straw mixed; and in Scotland sometimes with hay, but more frequently straw and 
turnips. They are mostly turned out on some of the inferior pa<.tufes on the farm in the tollowing 
summer, and maintained the second winter on straw in the straw-)ar<f, or in houses or sheds ercetM 
for the purpose. Some farmers in the more northern parts of the kingdom, from being situated at 
a distance from any market at which they can dis|ioEc of stall-fed beef, very frequently give a euiisidcr. 
able part of their turinp-c-rop to their young rattle. This is, he thinks, an excellent practice; and 
one that ought to be followed, even by those who, from being better situated with regard to markets, can 
adopt other methods of using turniju to advantage. The benefit of green winter food for live-stock is so 
great, that there is probably, he says, no way in which turnips can be used, by which the fa^m or the 
laruier would reap greater benefit, than by giving the young cattle a daily alluu aiice during the flnt two 
or three winters. 


SuBSECT. 5. Fattening Calves bi/ Suckling. 

fiSkl. Thr most advantageous stock for suckling calves for the butcher U that sort of cow which gives the 
greatest quantity of milk, richness of quality being not so great an object, or so well adapted to the dcsir^ 
purpose. The IIoldcrnesH cows are to b^referred in this view: not, nowever, tn suckle cAves of tne 
s.tme, but of a smaller briH'd: jicrhapa Devon calves surjiass all others as sueklen, whether for quick, 
ness of proof, or beauty of the veal; they are not, however, to be procured but in or near their own 
country. 

fiSW. The method most commonly employed infatirning ralves is, to allow them to suck: as by this 
method the object is jirobably not only sooner, but more ellin:tually attained than by any other means. 
The iieriod which is necessary for fattening calves in this wav must be dlflbreiit, .-iccording to circum. 
stances, but it is generally from seven to nine weeks ■ however, in the dairy districts, where milk is eon. 
sidercd a valuable article, scarcely half that time is allowed. 'J'hrsc is another method, which is, to give 
them the milk to dnnk; and when that is done, it is given tliem morning anil evening warm from tlic 
cow, and the quantity increased aivurding to their age and strength. In whatever wav they maybe 
managed, they should be kept in pens in a pluse house, and well littered. The aiiUior of the ^nopsis cf 
Husbandry observes, that as it is necessary that the calves should he always quiet, in order th.it they may 
indulge in sleep at those times when they are not cmplo^d in sucking, it seems proper that the cow¬ 
house should be situate,! in the must retired part of the yard, and that (he (xms should be kept as dark os 
possible. But notwithstanding this caution, the calves should by no means be suffered to lie too hut in 
the summer tune, which would be apt to proifuce a sickness amongst tliem. Tn admit, therefore, an 
occasional drauglit of fresh air, lot a window lie cut in each {len, with shutters adapted to the samp, and 
let these windows lie oiiciicd whenever the closeness of the atmosphere indicates it to be neeciwary. In 
the summer season, they should rarely, if ever, be rioscly .shut; and when it is required, the stream of 
air may be increased by oi>ening the cow-house door at the o|iposite end ot the building. Each calf should 
have a collar round his ncek, with which the attendant may direct him m his sucking, but should never 
be fastened up in the pen. it is necessary that the (lens lie ke]>t constantly well littered with the cleanest 
wheat straw, a proportion of which should be thrown in to them every day; cleanliness being a most 
essential article in the fattening of every animal, and not more necessary to any than to the call, which, 
but for this precaution, would in a short time demonstrate the ill efibets of lying on his acruniulatM dung, 
which of all animals is the most olfbnsivc and of a quality highly sejitic. As the calves are yearn'd, they 
are to be taken into the pens, and suckled by their own dams, which at first will yield a far greater quau. 
tity of milk than is necessary for their ofTspriiig, so that another calf may be suckled thereon; or the cow 
may be milked, and the cream be reserved for butter, or applied to any other use that the tiwner may think 
proper. As tlic calf increases In size, iLwill require a larger quantity of milk; but whilst calves arc 
young, one good cow will yield a nolile sujqily for two; and when the whole produce is demanded for one 
calf, another new milch cow shoiildlbe provided, and these two cows will abunilaiitly supply the three 
calves with milk till the oldest is fil for the butcher; after which, if necessary, a fresh siickler may be 
brought in, and the business be carried on progressively by keeping the house euiistantly suiiplicd with 
calves, So that the whole milk may be sucked, as the dairy and the fiitteuiiig of calves by surklmg cannot 
be conveniently united. 

tiBIS. The only advantage which suckling can have, over giving calves milk to drink, is, that the action 
of sucking induces “ a greater secretion of saliva, which, by promoting digestion, accelerates the growth 
and fattening of the young animal, cannot be doubted; but the secretion of that fluid may be liimwlso 
promoted, by placing an artificial teat in the mouth of the calf, and giving it the milk daily and It thd 
natural temperature. In the dairy districts of Srotland, the dairy-maid puts one of her fingers into the 
mouth of the calf when it is fed, which serves the purjme of a te.it, and will have nearly tlie same eftbet 
as a natural teat, in inducing the secretion of sali« a. If that, or an arti flcial teat of leather, be used, and 
the milk given slowly before it is coldfthc sccretten of saliva may be promoted Mall the extent that can 
be necessary; brides that secretion is not confined to the mere period of eating, but, as in the human 
body, the saliva Is formed, and part of it swallowed at all times. (Alton's liafry Hush. p. 87.) 

fiife Toung calves, when permitted to tuck their Jill, are often seized with a lax or scouring: to prevent 
which, the calves for the first fortnight or three weeks may be stinted in their allowance; and at the 
same time due care should be taken that they do not pine or decrease in flesh for want of milK^ But after 
this age they should bo allowed to suck as long as they choose; and every means ought to be made use of 
to Ini^ease their appetiUk and render them more eager after their fond. Chalk may be given for this 
purpose, as well as tor giving to the flesh a delicate whiteness. An excellent astrini^nt remedy has been 
already given. (695S.) Salt sprinkled In the trough will likewise art as a stimulus to the appetite; besides 
which, it U a common practice with some peiqile to cram their ralves wjfh balls eompounded of flour, 
rpounded chalk, and milk, with the addition ot a small quantity of common gin. Of these balls they give 
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two, about the sibe of a walnut, once a day, or oftenee, to each calf These bidJ^ beUif Uti^tiDus, 
In some degree suppW the place of milk, and at the same time the spirituous mixture opeMM on the 
creatures as a soportSc, and thus, by composing them to sleep, increases their disposition to Ihtten: but 
where milk can be hod in sufficient abundance, it is never worth while to have recourse to thcM fhciUious 
aida When the demands of the calf, however, are beyond the ability of the cow, these balls come season, 
ably to their relief. In order that the calves may be provided with sufficient store of milk, the pastures 
should be changed, whenever the cows are found to be deficient in this paitictilar; and in the winter 
time, such food as is of a succulent nature, as grains, turnips, &&, should be always at hand to supply the 
want of grass; and these, with a due allowance of the sweetest hay, should be their constant uiment 
during the time that the cows are confined to the yard. 

6847. The price* mchHng calves vary according to the goodness of the young animal, and the time of 
year wherein the purchase is made. In general, sucklers fetch the largest price in summer, when veal 
sells the cheapest; and the reason of this arises fVom the smaller number to be met with at that time than 
in the spring. When calves are slaughtered at six weeks or two months old, the veal is seldom of a good 
colour: neither has the flesh of these young calves a taste equal to that of animals sufibred to live a few 
weeks longer. To attain colour and flavour, it is necessary that the calves should be maintained with 
plenty of milk, and managed as before direct^, till they arrive at the age of eight or ten weeks, according 
to the season of the year, the more or less kindly state of the calf, the particular demand of the markets, 
or other accidental circumstances. In the summer season, it may be proper to dispose of them at an 
earlier period than in the winter; not only on account of their growing away with greater celerity in 
warm weather, but likewise because of the increased demand for small veal, which is then most saleable. 
During the last three or four weeks, blood should frequently be drawn fbom the calf, which will be a 
likely means towards rendering the veal of a colour delicately white; a circumstance so much attended 
to by the butcher, that he will commonly depreciate such calves as, from the apiiearance of their eyes, are 
likely to die black, as they term it, though in other respects not to be despised. 

6848. Caives suckled on their own dams will, generally speaking, fatten in a shorWr time than those 
afterwards brought in to supply their places. The first obvious reason for this difibreuce in their favour 
is, their having been permitted to remain in the place where they were first dropped, and having always 
continued to suck the milk of their dam, which must in all reason be supposed of a more nutritious quality 
to them than that of any other cow. Secondly, the cow having so lately calved, the aliincnt nourishes and 
fattens in a higher degree than when the animal becomes stale.inilched. Cow calves arc observed to fatten 
more kindly than the male or bull-calvcs; and the latter arc much coarser grained than the former, and 
their flesh less delicate in taste. Calves of the largest size are fattened in Essex, where the business of 
suckling seems to be better understood, and more properly conducted, than inany other county, and where 
the fanner keeps the calves to a greater age than in any other part of the kingdom. 

6849. Marshal is clearly nf opinion, that to suckle calves in general after they are ten weeks old is bad 
management; for his account in this respect is uniform, those of nine or ten having paid as much a week 
as those oftwclve or thirteen: and, although a calf of six weeks old may suck nc.irly as much milk os a 
calf of twelve weeks %ld, yet for the first month or five weeks the quantity is considerably less, and this 
advantage of tlieir infancy is doubly as valuable to nine as it is to twelve weeks. There can be no doubt 
but that the profit of this system of fattening depends materially U)K>n the quickness of return. 

6850. In some districts, barley.meal, linseed boiled into a kind of jelly, and similar articles, arc given to 
calves in the course of fattening; but the methods above described arc greatly superior, although it must 
be allowed that they may sometimes be considerably more ex|iensive. 

6851. The a^tqf fattening calves for the hatcher is practised in the parish of Avondale or Strathaven, 
with a degree of success, at cording to Alton, which has had no parallel in Scotland. The superior excel¬ 
lence of the Strathaven veal has long been proverbial in the Gla.sgow and Edinburgh markets, where 
Strathaven veal and that of the best qu.ihty have become synonymous terms. The mode of feeding them 
is easy and natural They are fed on milk, with seldom any.admixture; and they are not permitted to 
suckle their dams, but are taught to drink tlic milk fl-om a dish. The only art used in feeding calves in 
the vicinity of Strathaven is, to give them, afftr the first two or three weeks, abundance iff milk ,- to keep 
plenty of dry litter under them, in a place that is well aired, neither too hot nor too cold; and to exclude 
the light, as they are apt to become too sportive when exposed to much light. If a calf becomes costive, 
a little bacon or mutton broth will give it ease; and if it begins to purge, a small quantity of the rennet 
used in coagulating milk will cure the disease. [Alton's Dairy Hush, p. 89.) 


SuRsxcT. 6. Fattening Homed Cattle, 

6853. The fattening of cattle demands considerable and constant attention, and the grand object is to 
fatten quickly. An animal when in a state of rearing may be considered as a vessel open at both ends, in 
which the supply and the waste being nearly equal it can never be filled; fattening an animal may be con. 
sidered as an attempt to fill the vessel, and this can only bo done by excess of supply. The waste being 
the same as before, this excess must bo great; if it is not so, the vessel may be flirea to a greater height 
than before without ever becomiiw full. An important hint might be taken flrom this simile by many 
farmers, who know little of the difference between feeiling and fattening. We have known cattle, sheep, 
and swine kept for months, and fed with a view to fattening them, without their gaining a pound of meat. 

6853. The food on which cattle is fatted in summer is grasf, commonly on pastures, but, in a few in¬ 

stances, cut and consumed in feeding-houses or fold.yards: in winter by ftir the greater number arc fatted 
on turnips, along with hay or straw; oil-cake, carrots, potatoes, and i Cher articles of food, are used occa¬ 
sionally, and in particular districts, oiUcake chiefly for feeding the larger animals; but few, compara¬ 
tively, are fatted on any of these without the addition of turnips of one or other of the varieties generally 
cultivated. A considerable number of cattle are also fattM on the offhls of distilleries, t^cn dis. 
tilling from corn; a source of supply, the frequent interruption of which has been much felt in those 
situations where the soil does not permit the extensive cultivation of turnips. It is seldom or never the 
practice of the best managers to fatten cattle with toots or other winter food on the flcl^ during that 
spasflx.; but to confine them to houses or fold-yards, where they are well littered, regularly ted, not liable 
to be disturb^, end sheltered from the inclemency of the weather, and where the manure they make is 
an object of ve^ considerable importance, and of much greater value than if it were dropped at random 
over a whole field. » 

6854. The ageuU which eattU are fatted depends upon the manier In which they have heen reefed; 

upon toe properties of the breed In regard to a propensity to ihtten earlier or later in life;'and on the 
circumstances of their being employed in breeding, in labour, for the d^ry, or reared solely for toe butcher. 
In the latter ease, the most inproved breeds are fit for the shamUes when about three yeats oM, and very 
few of any large ttreed are k^ more th.m a year longer. As to cows and working oxen, the age of fat. 
tening must necessarily be more indefinite; in most instances the latter are put up to feed after working 
three reata,'«r in the seventh or eighth year of their age. In general, it may be said, that the small breeds 
(rfeattie are fatted on pastures, though sometimes finished OS’ on a few weeks' turnips; and that large 
cattle, at least in the north, are chiefly fatted in stalls or told.yards, by means'bf turnips, and ttib other 
articles before mentioned ,. 

6855. Statl-fieding is the most common, and, when Judiciously conducted, probably the most eli^le 
tnetood, in reinud to the cattle'i.hemselves, the economy of food, and too expense of form buildings. The 
small shed and fold-yard, called a bammel (3831.), ore used only for the larger breeds; but tiiey do not* 
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seem well caWbliited fof ba Atcusive system or fikUitig by those who do nof breed, bat piirrliaec stock: 
cverv ye«r troiu difibtvitt parte. \,l>ap £ Jtrit art Agt .) 

Gb Jb. Tbs twogmatpouils fnjeednig arntnali to according to the author of the Farmn ‘t Calendar, 
arc, rendanty, and a particular care of the weaker individuals On Che latter aci ount there oiiglit ever 
to be plenty of trough or rack rbou, that too many may not feed together, in « hich vc ry common case 
the weaker are not only U^mpled down bytlic stronger, but they are uoriied, and lieroine cowed and 
spiritless, than winrh there c.innot be a more uiRavourable state tor thriving, besides, these are ever com- 

f ailed to shift with the worst part ot the meat. Thisdoniineeriiig spirit is so remarkably prevalent amongst 
lumcd tattle, that be has a hundred times olisened the mastei-beasts running from cribtotrib, and abso- 
hitsly neglecting their own provender for the sake ot driving th< nitenor trom tniirs Xlits is, muili 
iilti iier than suspeeted, the eliief reason ot that ditference so visible in a lot of be ists, atter a wniici’s keep. 
It IS likewise*, he says, a very coniuion and very slianiiliil sight, m a d.iiry of cows, to see seitr.il ot them 
pored and woutulcd in a dosen places, merely from the inattemtiun ot the owner, and the neglee t ol ti|>|iing 
tile horns of tliosc that butt file weaker animals should be withdrawn and ted opait, and, in erib- 
te'ciliiig in the yard. It is a good methoil to tic up the m^tcr-bcasts at then nitals 
tiR.77 rutUning cattle, llunaldson obseiscs, are usually put to grass m May oi .Tune, accurdiiig to the 
season and situation in regard to climate 'ihe poiiod neeessary tor tatting .sn n\ for the liutelie’i deiunids 
on se*ier.il circumstanies, as the condition lie was tn when put to grass, the n iture oi the lusturc, and 
many others, but, in urdimiry e.iscs, jn ox will be completely l.itteneel in thre'e months There is, he says, 
one m< thud of tattemng, eoiiiieetcd with the gri/ing system, that the f.irniers in Inglaiid are, from the* 
superior excellent c of the elilllale, enabled to adopt with success, whieh (.tii never be alteuipted witji pro. 
pnety in Scotland It is scry common, at the- dose ol the grass se>ason, when the t ittening slock happen 
nut tn be fully in eoiiditioii lor the butelier, to render them so, bv gmiig (hem liav two or three tunes a 
day in the held, <ir in hovels erected tor the pur|>ose, into «h« li they h.ii e aeies- ,tl pletsure 
tiB'iS l\ hen twvip\ aie employed Jot Iht putpoic oj faltining callh, especially if Ihey are put up to 
the stalls iii proper loiulition, wlueh, rnnsidtriiig the se isun of the year (Novi mbi‘0, must, with ordinary 
attciiliun, alw lys be the ease, liniii ten to thirteen weeks i- fully sunieieiit to icmier the>m lit loi market 
f>8 <) Thefttltinnteeif catltt with giaini may, iii some respects, beconsiilerecl as a br ineh ot the distillery 
biisiiuss, hilt yet till re are some iiist nices wherein tliuse who cultivate farms pi u tise it with adoiihle 
vie w —the obtaining ul a yirnhl on Che sale ot e.ittle, and the .leejiusiliun ol a valuable tiessure ol uselbl 
manure Adem, the re>;i(e>i ol the farm of Mount Nod, near Strcathaiii, ni (be eeiunty ol Surrey, eree ted 
a very complete budding, fot the pui|wse cliii fly of tatteuiug cattle on grains III tins building imglit 
sometimes be seen sev < ral hundre d he id of rattle 

68(>i) Till mi Hunt of lalti nmgiattU u ilh oil taki, corn, cut chaff, &c is praetiscel in many of the English 
counties, with aelegre'o of suieess snfheient to warrant lirmers in other paits ot the island tolollon the 
sameprartiie the e itlle are (oniinoiily put up to t itteif.it the end ol (he grass season 'llie usual .il. 
lowaneo oi oil rake, alle r it is broken ni a 1 uge mortar, or, in the Iruit dislru ts, in a cyder mill, is about 
halt a pexk per d,iv, one half III the inoniiiig, and the other iii the evening, tuwliicliis adileet hay, .iii4 
in some eases ground com, th.it is, oits or Inrlev ol nite-nor quality, and e lit stiaw, provnicially “< li itf’* 
As bullfleks f.vtteiie<l in this ni inner get regiil irly live, .ind some Imiis si\, meals a day, it is sufhe lently 
evident that, although it may be, iijioii the whole, an expensive mode of latteiung, yet it must be* both 
cxpcelitiuiis and clleetual 


lit ibtiihyncni ftr irtfffc tft I ten/f iff ii 

oni oMIic most ( xuiis VC III t)u mi^hbi \irhri d <it I >iuKiti ft 
Is 1 riutil fur till I io) ( < «f innsuiiui ^ t u itM 
mil M isli (if the LXU >i**kvt distiHc y id tint f Ihctinld 

irif, IS Wll^tutloni'a iiid ISOtofiMiili iTult il 11 atf (I UiktMifmii 
fflH) liLJil Ilf ciitUi lilt tSlH)!)/ Du s <U \kils an lii ut 
10 (cti ssitli 1^0 TAUuItvksoii <a<h siili, mil S m m l(iw< 
at cath indj not ind h ph/ixl skslights in ilic 

roof riic roof forms on*, ridgif anil the rentn }> tt if it 
aHord'i sjiaie for an ini]>U bi\ lull , it is supiHirtcil i Lst 
linn 111(1 svooiUn pilKrs, so nuiiLftiiH iiA tu line (Kl ipiK ii 
anccy (ri ftisf tnmiiK <t 1 1< rihl of << luinns \ pa si^i i f six 
f(el, till (iiiln ofivliidi is ]> ivid uith ) I ites of li t rotii is 
contlnunl kouml tliCMliuk I nildniK, ind Ut>vi>Ln iviry two 
lowb of L ittli iri ]>'iss<i(;es ol tl l s iiii< millli mil lit ixipOnn 
J 111 hIioIl is liKhltd b> tf iiix siv ^ IS h^hf J h< < iltU stiud 
In s( ills SI v( n KCt md i 1i df u uc ittul the split fit >ti Ihu 
iinT>Ki.r to till kHtdr Itilinid the i ittli is ihoiit tin (tet tin. 
^nftirs II lie in Jiu linxtiori t one iiui nnil rfnii uilsouiuUr 

t ,round iliains liisitnr i imilir in( hnaii )ii» into Hhiili the 
I {UkI frini 111 fruiters inns ihri ti^h iron fii-ifinp. IIktp 
IS i (onmum nmn^ir ulilih ixtinils till, win Ip length nf iiich 
nmol c ittipj the h ittoiTi of ufiji h is on a t>erfti f Icvtf J ha 
|j(iition o( this tniiiKor cirtifnincd in every (IouIjIl st UI 1 i*is a 
biioiKl bottom, with tw 11 nds fet int i it, thi. sci ond oi Uf iK*r 
Lottoni ilvscpnami; to within tUrco int lus of tiu I otte m com 
nion to the whole m In ilu uiipertriupi so tonntd,ari(l 

whirfiv 111 li-iHFth» oil ilHiiit hiut of Ilu Jinf;thof Iht por> 

timi of the man/^CT lieion^intdoeaih MMlgU put the lt iins» 
itt otlier fruhd food* the coniinon matigcr Utng for tlic re¬ 


ception of the wixliy or otfiir fiauid f kn] oi drink I'he 
jiiiiiii riH (|ii iiitilY (I w*i h pri diiccil t > the disf Hi ry is kept in 
111 fcMi ur fink alK M the hvel o( lUvse innnf.crsi Aiid inn 
d Itncni imif it tlip pumisis hqt pifis fiom tliix tink Arc 
< indui Uu iinrit r tin sml ici mil i onuniinic Ut willl t ii h 
Ifidiig so ih if Iv tinning a khIt tin. ufiolt nf the rattle 
111 my cue lit (hi ruiKis Lie insl intlv supplied wUli wash J lii» 
aitiili siivLs 1 ofh is finxl uul ilrinkg ts it (onfaiiis tliefnirr 
) nfldis of th< i^icund niilt ind iJil KTiiltr pirt of tin haiKv 
lilt kl tisid in (hi Mil hiPf{ ]iruiiss i 1 1 p tins itl kijit in diH*!* 
)iits iliuui iwi lip It 1 1 M|uin» iml fin or twilvi ti 11 dt piiyiwiiite- 
w liat n iircnii r it 1 1 tini tl in it to| , Iniid viitli N-kV xt in 
Kinint iiul whin till i,rn lis iil tio Idpa in, niid laisixl like 
(hp T dui tf 1 hoiisi, thev irpi oNeiiil wKli road si nil io exriiidc 
the air, uul protert them fr m Uil wLathci 1 itde or no liticr 
isiisidf md ntiihir ^iien hod iioi h^ umiii isliir 
Oil < ikeisii id bnt not iIm lyb idx mefound (hit loiif^hclover 
cli di inixid with (he |,,iains and watdiwill iulpnttoany ex- 
tn I 

fSf ^ T/iii fm/i/ioi,, lhouf,h net till it f*T( at iXp<nsPg 1« very 
imsi^,bt1> iiul fir In in mnplpti It is iiiulIi loo lolil m win 
ter tr lu tIu o{ciituss il (he i Kif, andg iMrrlorlY, nry iin- 
pliasin^ (o Oil Lit fioni its hiiidd \Vilhiii thi vi^piria 
iiltirts disf ,{Ui( (1 hy s(Litiini|ly Innuinpi iblp ^ osts, three lotiilhA 
nf whith are of littU or no ii»e. I-or oiil th id p irt of- thr cust 
an iquilfv usifiil, and much hinilhonxr stii cture have 
Urn irecUxl. It has next r p ud i jiroht to tbi owturn, who, *f 
t)uy could jyUI ihiir w nJi and f^n-nnii At tin pr<.<Mnt ti arket 
] ni i.«LA'iuint( that (heir iiiolils wuu d be bvnudtrablv gnalet 
lliau by cun^iumiiiK it on the premxbu* 


Subsect. 7. | Management of Coie% Kept for the Dairy, 

GRG3. Mtich tmes arc kept fur the manufae turc of butter and chcceo, for the auckling of calves for the 
bute her, and for the immediate use ot the milk 

GKG4 The land of cow nstdby Hi dniiyiils who supply the loindun market is chiefly the HoMerne*8a, 
a variety ut the hhort-huriicd breed, with large rarias.es and short horns I hey arc bred ebicAy in \ork. 
shire* and Denham, but m part in most counties llie Ikliiiburgh dairies are suiiplied by sliort-honied 
cows from Koxburghshire, and other pastor.il distiicts in the south of Scotland >or private dairio^ the 
g(,4 variety bred in Ayrshire (fig 861) have a decidcerivre. 

fenince, as giving a nth milk and laigc proportion of but¬ 
ter ; and flic (hcese made from the milk of this breed, 
known as Dunlop, is dceidedly rciebrated In I.,ancashirc, 
the native long-horned breed Is saM, in the Report of that 
ca.inty, toobtain thcgeneral prefei'encc; but in Hodgson’s 
dairy att aton, in the same dfltrict, it was found that a 
short homed row, luion an average of twelve months, will 
yield nine quarts of milk in the day, and four and a half 
IKiunds of butter tn the week ; and a tong horned cow gives 
eight quarts of milk in the day, and four poiiiNs of butter 
in the week, for the same period The cows of both kinds 
* bad eonstantly the same kind of food; but, in Older to have 
the clear result, the quantity offood consumed by eaclicow 
of the diflcreiit breed should have been fully ascertained 
The produce ol milk and l/littcr is on the side of the shoit- 
3 U 
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brjrncd sort, but it is not ascertained whether the neat b-tlanie is in favour of the short or long-horned 
(/ nmathue Hip ‘Vil) i'lie O-ULniscy britd is valuid by soniL for the richness of the (ream and buttci, 
hut, butli fur the dairy and biittliir, it is v(iy un|irotitahle 
li'fii) tthtu bait!I ti the princtpal object, surli cuws shuuld alwiya be chosen as are known to afTord 
flic hist milk ,iiid cream, and in the largest qiiantit), of wh stiver breed thiy maybe But the w light ot 
biitti r to be made from a given iiimiber ot lov/s must dw i)s dijiiiid on a variety of eontingeiit iiii um- 
stani es such as the sizi and goodness of thi beasts, the l^nd and qii intity of tlu ton 1, and the distmi c 
of time from lalving As to the fust, it need seiriily be mintiuned that a large cow uil] give groitir 
stori ot milk than one ot a smilkr size, though inivs of iqinl sire diHftr as to the qiiiiitUyof iii.iiii 

1 *ru luLid Iruin the milkot cieli it is, tluieturi, on those cows whose milk is not only in Luge ablindaliic, 
lilt will! h, fiom a peeiihar inherent riehniss, y u Ids a thii k in im, th it the butter dairyman is topi lee 
ills ihiet dependenic, and win re a lou is di hiiiiit in cither ot tliisi, shi should be parted with, and her 
pi lie supplied by one iiioie pioper lor this usi \s to the siionil piitiiul ir, ii imely, the kind and qinlity 
ul the loud, tho-e who would wish to pioiit by a d nry ought to provide lor their lows hiy ot a supiiiur 
goodness, to be giviii them in tin depth of wiiitii, mil this in in uiihiniti 1 degrie, that they miy alu lys 
ieid till they arc pertiitly satisliid and, whin the we itlier will permit, the cows should be indulged u ith 
ail outli t to III irslies or low me iduw grounds, wlieie they nny feed on sui h green vegetables as are pre 
e nt, whiili IS tar piifirible to the inactiie ol lonlining tlum the whole day on dry meat, willenable 
thim to yield gieater plenty of milk, mil will give i fine yillow eolour to the buttii even in the wiiitir 
SI isiin 

(WUi Tilth) ! tth.’ii'f Huekm^hamshin and Oi/'ii./s/ini, very gri at numSeis of lows are kept for the 
pUr|K)sL ot butter I liese leitili I mils maintain i Iniid iit 1 irgl i ows, wliii h yield gii it store ul milk, 
so th It it is no uiieuinniuii iirciimstanie lor one f inner to keip .1 rd of tiltv oi si\tv, and to eollei t i 
qu iiitity ol I rt im suthe i iit to fill a ban el i liiirii id sixty g illuns in a wiik 1 he buttei inide hum this 
eiLim Is sold bv thi t mill r or d iiryinan to pirsons who III ike It till 11 bus III 1 pun h tse this irtiili it 
a St itiil priee lioni Mu li u Im is to l.iilv il ly, ind it iii iiileiior r ite liom X a ly d to Vii h tilni is ihe‘ 
butti r thus eolheted is si nt to T omloii eviry wi i k in w logons It is luii'igi id to tl v de il< is, who ril ill 
It to the lunsunier, mil no small iirolit Irum this ti ilhi iiiiu s to tlu w iggonei and tlu butler men h uit 
i Ills butter Is mostly made up III lumps 1 1 twopouiidsi uh, ml lorthit reason it b is old lined the ii line 
ot lump butte r Us Haioiir is (lei uli irly sweet mil a n i alili, wbii li is eliu lly owing to the goodiie s ol 
tile p istuie wheieon the i ows ire led , lor this iiitiin ii mint woiil I in v un be soitr,lit 1 n in butter in ulc 
tiom ordin try pastuiis, how gre it sopvir luiv hi the si ill id the d ury worn iii J houeh Ibe gr iss slu iild 
lu eqiiillv luxiiri int, the rows ol Iht sum britil, md the in un in hkr iliuiidinee, vit would i dii i 'id 
pri 11 rtnee slill Timam 111 favour ol the v ili iMleuws, toi, is a I itti iiiiig b ist on iieli lindwill tliinc 
iiiueli qiiuker til III on tliin soils, tbougli the lu lb igi bi slioitir on tlu lontiir than un the pi 11 gioiinil, 
so will luivs give' a laigi r stoir of milk, iiullliUol a iiioii nufidious qu ilitv, win n led iiii ileipferlilc 
im iilow', til HI If ill p istiirid on tiuisi id inliiior ft odiiiss or ipi dity 

• (iKli7 Tu'im,; build his long hei ii lull in thi hi„hist islmi itii ii, and i,i eat qii mill u s iri in iiiiif u 
tun d 111 ( imhriilgt shire md the adjiuinni'lounliis llii t md ml u lutUriss iit m smill j ms, it li is 
an additional qu mtil) of silt roi\ed with it, to msni ds kieping ti i ti ii .1 lys or i lintiiiglit iiidisgini 
r illy peifi I tly Ini fiom my iiiuid t wte \(rksliiit, 1 mn liisliin , and idliii nei^lih iiinii^ eiumliis, 
will re thi l•lnll is rii li mil ftitill, likewise supply I irie qu ii titiis 1 1 hulti i, wliiih is s ilti I md put into 
tiihs for the suiitlierii in irkits 

(ibliM lUidi I III I M lilt iiiiuiipiif ubiict, the in m igiint nt iii resjiee t to the tows inn I he the same 
IsSbl IHtin Ibi objitl t\ lliL iUillin,'of Lilli i. Hi I iMiii 1 honid jimv nil liiiiisilt with 11 n i il ut eons 
Riuteil to the qu dity ul his I md VVlii le the I iiiii il oiiiiils \ itli li rtili pi tun s, w iteied viitli iv luilesi me 
sin ams, and not I ir ilist mt fiom the v ml, so th it tlu i ows iii iv he (iinied mum ili ili Iv out ul the siiikliiig 
house upon ttuir liid, the bemlit will he ill i veiv 1 |i(tsii|iiui luwliiti m In e spieteil Iroiii m ii ilili 
I Hill, or whin the groin I md is m i sm ill pio) oitioii to Hie phiu„lie I, l< r, iii tins 1 itti i e i c, the i ows 
iniisl depend for their sustenaiiee i tiielly on aitilii i d loileler , sm h as i lover, ryi gr tss, turnips, and other 
roots mil lurhigi 

M/O Jbt c>w boiiM should h of i sire 1 1 1 ( tid to the number of tlu blasts I iili tow shoid I be 
illiviii into the lioiisL it siu I lin„ time, md hii head ei nlimd in i pn per in iiinei, li ivini .ome foildei 
lying (OMstantly bitiie hir, ml i spiee hltlutwien eiiry heist When tiny biione in iisfoinetl to 
this kill' ot ristrmit, they will witlioiit my tioublc lome into the pluca ilisl ni I lor tlum, when the 
t ill IS III ly he sm kleil with tlu gie itest e ise mil f u ility 
l)S(l f II him I It \ iboiiM b c mil III 1/h I III th n in/io/g is not ign id on, some e intending th it tlu y 
miyhi inilkid almost to the ImiL ut tinir dionping Hu i dt wilhuiit niiiiiy, while ollieis in md un Hut 
It IS .hsolutily miissiry that they should In I ml dry limn oni iiiontli to two, liotli lor tl i idiantage ut 
till mselvi s and their i lives If is probdde Hut mm h in this busniss iniist d pmd un tin iniiimr in 
wliii II Huy are kipt, aswliinwcll lid thiy m ly he lontmiiid in milk till within i wi kurtwnol their 
I living, wiHiout suttenng any iiiyiiiy liuiii it, hut in the eoiiti uy i in uiiist iiu is it in ly hi bitti r tu let 
them run dry fui a month, six weeks, or mure, leimdmg to their imulition in oidei to Hiiir more fully 
rei I uitiiig their strength It appetrs nut iinpiuh ibli, hut that the luiigei the milkmg is lemtinuiil, the 
more tice II e cows will hi Inim imliir itiuiis mil other alli < tioiis ol Hie mlilir, wliuli is a i ireumstinuc 
iksirvmg of ittention Where only one or two tows are kept I ir the supply ed a f unily, it is likewise 
Use lid to know, that by good feieliiig they may be continued in milk without any bad eunsdiueiices till 
ne 11 ly the tune ot c living 

687*. (oiei» voii timii ilip t/nii ra/iis liifort tiny are su''iuintly grown Where this oei iirs, it is 
(sscntiilly iicces'iry to removesuth tows immedi itily liom the iow« irils.eirlrora iniaiiig with theotlier 
1 ittli, for a tl w diys. But when tows are iiiuili sulijeet to sm h *u idi iits, it is the best method tu get 
qmt of them ns soon as possibli, as tliey will seldom turn .iiit iiiiditahli dterwards 
tiOl Cous tUiiiiltl bi 1 1 pt coii'itaiitli/m i,oorlroil lilion, iswiurt Huy ire tvir suffereil to hcconic very 
lean, and that In the winter season, it is imp issibk that they c in be lirmiglit to allurd a I irgc qu entity ot 
inilk, by getting thi in into perlei t eoiiihtu ii in the suiiimi r months W line i ows an le in at the iieiiod 
ol ealving, no nianagimiiit afterwards is ivirt i| ok ot luingiiig them to allord for that si isoii any 
thing near the proix ition ot milk that they woiilil li ive done il Huy li id been suppoited in yiropei londi. 
pour- uniig the wiiit. r 1 oeid of the must lourishing and sueruliiit kinds should llicielnre he regalaily 
given m suitable proportions m the i old ini I me til months, and the amm ds slinuld be kept warm, and wi 11 
supplied with pure w ater Some adv isc Hieir being rk miil by eoinliing and otlier means, hut tins is a 
pr It tiee whieli, though usehtl in in iking them yield their milk more trcely,ean perh.ips seldom be advan. 
tageously employid on an cxteiisivi siiili s 

ffl71 ff'/icreihe herd oj cows n ixtmsiue, an acioimt should always be kept of the time when each cOw 
takes the bull, that she may be drieil oil at a reasonnlile distance ot time bclurc the ex|x>etcd te'rni of 
gestation lie complete I I'lie u<utl lime whin thi eovv is dried off is two months bcKire her tailing, 
when she ought tu be suffircil to he quiet, and should not be brought up with the other cows a milking 
or suckling tune Aciording to some, it a cow be lontinuid in milk tie irer to the time of ealving th in 
tho period above allottexi, it will not only greatly injure her future progeny by rendering it weakly mil 
stunted, but will also have an ill effect un her own health while others, is we h iic seen ((>871 \ eonsidir 
ten days or a luitnight as sufHeient \V hen a euw is four .noiiths goni with lult, the fact may easily be 
aseMrUincd by prossmg upon her oft II ink, win ii the eilf will be ti It to kick against the hand 
t>87i Tom may be kntnmi to bt lUiii l/u tnui ot iiiliing, by springing nt the udder or it the lieariiig 
By springing at the udder is iifcant the colketiou ot liquid in the bag, whkh, a lew weeks before the time 
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of i;pi>t;itioti is accomplished, assumes, in some degree, the appc.sranre of milk, and mav bo drawn from 
the te.da To spring at the bearing, is when this jiiirt is iiiiire liun orilinarily large and distended. Heil'ers 
arc said to spiing soone.st at bearing, .and old cows at the udder. Some cows are peculiarly given to abor. 
tions, and where this happens, they should never he continued long ni the herd, as btnng unlikely to 
yield any considerable degree or' profit to their owner.. 

asyt;. coins wlurh are irpcctrU shortly to calvn ought to he Imtged at night in a largo ronvenient out¬ 
house, or some otlier place, tor a week or two jWeviously to i,living, as it may lie tlie means of saving the 
hie of the calf, and peihajH that of its dam • lor, when a calf drops in tlio yard or held under such cir. 
cnmst.iiices, the hazard ol its perishing through the iin leniency ol ' '> weatlior is very great, and it may 
eoiistderably endanger the life ot the cow Hut if, Iroin iiiattentiun nr otlii'r causes, the creature should 
catch cold by calvingabinail in sli.irp winter uiglits (which may he )>erc-ived by a relusal ot her tood,and 
by her tremhliiig jointsl, she ought iiiimcdiatelv to be diiven into a waim shed, together with her calf, 
and fed with sugar-sops and ale, and with the best and sweetest hay, and slioiilii not lie snttered to drink 
any cold water By this treatment she will mostly recover in a few days , but should the disorder hang 
about her, b.tlls composed of aromatic cordial siibsti je<iB may be given 
(iS 77 A tnUth cow is tn her prime at five years old, and will generally eontiiuie in a good milking state 
till ten years old or upwards, but this depends gre.itly on the eoiistitutioii ol Hie anlui.il, some cows, like 
other .iiiiin.ils, exhibiting m.irks of old .age much earlier than others 
li.s 7 S Cows oflaigr sne yield great store of milk when turned cm p.aslurcs w here the glass is in siitlieient 
.abiind.iiiee, or led with a loiistaiit supply of .such food .as, lioin its suri'iileiiej',eoiiduees miieh towards the 
nutriment of the ereatiire, and eii.ables her to give large quantities ol imik, siieh .is turni|>s, grams, garden 
vegetables, tie. Hut as these laigo eows rei|uire a more ample provi.icjii ili.ni would I,ill to llieir share on 
the generality of farms, it would seem that they should not he keyit by those tarmers vsliioe kind is not of 
the most fertile kind , tor, on ordiii.iry keep, a small eoiv will yield a taiiei pi edit than one of the York, 
shire or .*itaftbrdsliire Iireed, whirh, having been bred on the best kind ol laiul, would he stan txl where a 
Sruteh ora Welsh cow would find .iii ample sujiply of tood, 

(iSTP Those tefio ivtuhi mate the utmost mlvantage Jiom cou's, either as ralf-siieklers, dairynion, or 
milk-sellers, should always provide a hull to run in the iieid, to obviate the perpetu.d tionble <>i clriving 
till 111 perli.ips a mile or more to the bull, anil in order to pievenl the loss ami iiuuiivcnieiireol their be- 
iiiimiig fll•qlIplllly barieii. t)ne bull will geiieriilly be siillii lent lor twenty eows These animals are in 
their prime at two ye.irs old, and slioiild iieier be sud'ered to eiuilinue longer in a st.ite ol virility than to 
the titth year; as, .iller that time, Inills which before were gentle and lay quiet in the eow pastures, are 
iiioslly apt to eoiilraet vieioiis ihs]iositions, and heeome very uninaiiage.ible. Wheneter tins happens, 
they should be imineiliately c.istrated. In the principal town dairies ot .S’litkand, such as I'idinliiirgh, 
(il.isgow, fee the tows are never allowed to t.vke the linll, tint are sold nit; after being kept a yeaV or less, 
to the Imtelier, .mil tresh eow.s bought in tlieir place 'iTiis is one very icmarkable (htlhrcilec between 
the iiianageiiieiit lieie and in the town dairies of Isiigl.iiid 
OHM) I'o! feeitiiig of tliilli d t ows, the till low iiig diiei t.ons are givim to the row. feeder in ait iinprm eS 
d.airy est.alilishmeiit near Tamil.mi, in .'surres •—“ t.o to the low st.ill at six o'chiek in the morning, 
winter anil summer, give eaeli eow Ji.ill .i bushel of (lie held beet, e.iiiols, ttinniis, or pot.itoes cut; .it 
seven o’ehiek, the hour the ilairy-iii.iid eoiiies to milk lliem, give e.ieli some hay, and let them feed till 
they are .all niilkecl. It any i ow reliisos hay, give her .soimlliing she will eat, siii h as gi.ims, larrots, fve. 
iliiriiig the tune she is inilkmg, as it is absolutely neeess iry the eow slioidd teed whilst iiiilkiiig As siiim 
as the W’liiiiaii has (unshed milking in the ninimiig, lurn the eons into the ailing groniul, .mil let there 
lie plenty ot (resli w.itcr in the troiigli.s , .it nine o'l’liii k gii e each i uw thiee g.illun.s of a mixture (iini. 
posed ol eight g.illoiis of grams and lour ij.illoiis ol liiiin or piill.ird , when they have e.iten tlial, put some 
nay into the mbs, at twelve o’l lock give eai h three gallons iil the mixture .as litfure, it any eiiw looks 
fur more, give her another g.illoii; on the i.uiti.iry. it .she will not eat what you give lier, take it out of 
the m.inger, never .it one tune Icltiiig a low li.ive mine than she will eat up ele.iii. Mind and keep yiuir 
in.-ingcis elean, that lliev do not get sour At two o’eloek give e.ieli cow hall a bushel of ranots, field 
beet, or tuiiiips; look the lurin))s, \e over vii II helme viiii give Iheiii to the lOws, as one rolleii turnip, 
Ae will give a b.iil taste to the milk, and most likely spoil a whole it.nrv of bolter At lour o'eloek jiiit 
the rows into the stall to be milked ; teed them on h.iv, as you did at milking (line in the iiioriiing, ever 
keeping in mind that the eow whilst milking must teed on .omednng. At six o’eloek give eaeh cow throe 
gallons of tile imxtine as betoie liatk them up at eight o’eloik. Twice m a week pul into each eow’s 
let'll, at noon, a quail of iii.ilt dust ” 

GSSi. Diiecfious to the datry-matd ; — “ fJo to the eow st.all at seven oV.oek ; take with you iWiI water 
anil .1 sjamge, and wash e.uh vow’s udder ele.ni before iiiilkiiig; dowse the udder well with cold water, 
winter and slimmer, as it hraees, and repels he.it Keep yiiiir hands and .inns ele.ni Milk eaeh row as 
diy as you e.an, morning aiul evening j and when you have nnikeil e.ieli eow, as yon siippiise, dry, liegin 
Ilgam with the eow yon lirst milked, and diip them eaeh , lor the priiieipal re.isnn ol rows I'.iilmg in their 
milk is from negligenri- m nut milking e.a( h eow dry, pailii ul.nly at the time the e.ill is l.iken lioni the 
COW' Suti'er no one to milk a row but yoursell, anil iiave no gossiping in the stall Kvei y .S.itlirilay night 
give 111 an exact ai count of the qu.uitity of milk each eow has given in the week ” (K/i m. Mag vol. xv. 
p ."ill) 

(iSHi Ilnrfey's daiiff esialilishment at Glasgow has been eclelirateil since I.tkl. Tlio object of the nro- 
jirictor, wlio is engaged in various extensive ii>nrern«, is to supply the publie with new milk free from 
adullomtion, and to have the cow-house, cows, .tnd milk kejit in a iiioie ileanly state than by the usual 
mode. * 

rittcil'iipupon Jm w romlTUClion. Inj; Bp U'l' nnd nt the'Amt* lime of n<lmitt>ng air, ])yr« 

The(alticstand mrows, twilvi>ti) aruWftK'Jks's th(*house. I Mnts Hdiilh't.ifton li> (he retaiUr. 'Jhu cous .tre not riuintd 

amt he.»i, ami tail and t.iili .iKenmt Iv * Ihere a out to milkiiiiii .is m l.oiidnn 

liehiiid tor < ieanirifri aud one Jn frt»nt ti>r teediiifc. In fnmt ol . Th< oj towt for some time Itiu k has liecn 120, 

f»ch < nw M a win* hung hJsP a n 'udow s.ish, \\ hit Ji a\t r.tgiiig LlorLU .Ii tiuji U c.i( h pi r d.iv , bm Iwlh tpi.ilily 

lifts up when gWnig thetioll hMtd and i liM.ihig tlie mbs, and and miandtv thpind iimih upon the kind of IoihI HarU*) g|v(*R 

U put down when get lusgAc The i ontrlsaiu rs lor a dei'idt ri nn tlrem t* to the i>ishire lin ed of cows. 'I'liey arp 

waahing the ( nhsj colhi tiiig the mine, ventiUtnig th«‘h(nixe, lioughr (‘hiclly at country ehhtr laUcdi or a fkw 

give |Nsculiir ad\.uit.igi*slotheesMbtjshint*i>ty whif h riiay w«H'ks bffoicc.thtng, andncsir turii..d out till they goto the 

U* sumnnil up in the following ilciiM — The lusdth the buldier. ^ 

CAtlU *, th« preservation ot thctiinhetv; thedlminishid dangvT bSST. Tht'fixfd i\f (he con't rufiimer consists of CiW eriH 

from lin*, tnere liniig no hay^Ioft above the rattle i (he ere- and green barley iniKHl with old hny, and during winter 
icrTatioii of the provender, and the navonr ot the mdk. The llar'ey uses a good innny and i>olai(M&, nil of which are 

heat regulated by therinoineten. A circulailon of air i.iii ahanied and nilvi*d wUli rut h.iy aiifl straw , aho graina aud 
tic prcHhiced, as to keep the Little cuinfoitaUr hi (he hottest distillery « a-s)iy when these tan be|nkt. 

weather> hy whti h their healUi is promoted. *Tlu* ventilation 6hHN. M firu Merc h mmc nttv mi/K tAan itippha thf i/miamf. 
also provents the timber from rotting; makes the cows eac part is put in the mdk'house till nest d>iy, when the skimmed 
their fodder betlerj their brenih ih allowed to escape, instt kd milk is hold at half prUts nftd the i ream at ] j. (h/. per 

of thrown liack uixoi the food. Ah U the < asc when their quart. When any trt Jtn ih 11*0, 1( 1h put in a churn, and mode 
hiKdb are plact^ opposite a w.ill. It Is well known that indk into hiitter om ca wli*1i or finlnlght. 

easily takis, a l.'iafc fruni any othiT Mibstanoe; of courjic, .f the nss'I. A titMr nfri’f'tifiituHn has Ikh n adopted for the (Imra of 
cow-limise Is tilled with baa Air, (he milk, while pohsinKfroin feifllng, niitking, cuiryjiig ihe cAtlle, < kaning the house, drc. 
the teat to the pail, and during the time it may stand in the Frirli iktsou hns ai.uTry<*<imli and a hair clolUfbr cleaning the 

house, will lie impregnated with the foul ntinmpfurc. con k twice a das, and a mou and )iail for the house, wlueh Ir 

bSBI. in prfva$tr^( fke/oo(/,]]arltfv ho^made washed and sanded Ire a day 

many espirrtinentrii: ana by the mode h^now follows, the bB9h. The tUtirtft/hinftnf thf frttih nmthouMe makes It a trait 
i.ittle fiitten and milk lictter, than by (he onUnary proress; f<>r vl«i(^ to see the esialilishment; and the way the vessels 
and the milk has no ta^tc from turnips or other vegetables. and niiik'hoUMr an' kept has made s«>ine t>^p*c fond of milk 

G'SH'i. TBe annnaemetU for ttn/kntfi, insures (ho row to be who futnierlv were disg^icd at It, from the manner in which 

cU*un milked, and also preiaits ixaud; and the mode of lock- in iny town datrlts are uniduclod. 

31 ; 2 
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It891. TVke adt'arttitn ttf irnguHn^ grett hmdt tvtihtktnn's 
nrfMalmrnteXLceds bdiof, ttcostm some smoH of 
•Id jjryi wow oU »w timw, wferaglng fifteen Inches in lciii,th 
at eaih (nttinff, and the nward mv Uiitk. The snap suds of a 
peblU washiRf^hotise are appHeif to (ho same puriMM ulth 
considerable advantaKe. 

J ht a^vai^aje ofiku airitm to the owner of the rattle 
is shown l)> |he fhtlowinjt abstmti In Harlt>y*a own woitU; 
but the benefit of a Uljeral smtply of ueni ine milk to the 
rommunlty at large, partkularfy to children, it is not CAsy to 
esunmu. — 

i'u the f(fn€Tal heaitk of the cattle by ran- 
tilition ■ < - <• .1 

1 o the prevention qf a dttfasi c tiled grain ( 
ilrknc^ when feu on sr tins » • r 

Tutlu pref'<rH/«ufi((fiNeKtfy,hyeathig>oung I 

and wet urass . . . J 

Ti>thepiYirnfiotio/(A(>4ftig, when fecrllng 
on himips orpotHtoes,&i 
Tosntif^ la ike erpensr of ft*eding, by im« 
proved modes ot < nobing, Acc • 

To eaitfig oj lalwr In fttuing, dunglnc,/Lc 
60 per ertit, as one pcrwin will do u muc h 
as two on the old plan, hut allow J") ot 
this for draining, &< *, leaves pir ciiit 
profit on servants’watpis * • - 2'i do 


16 per cent 


n do 
20 do 


To wif 'if fimAfr In the building, astliey 
will last more than double the time 00 per cent^ 

ff/Jriiy ha* a titmn enghie for driving the fbHowing 
machinery — 

Ji small threshing mill 
A straw CUtUr 
A turnip and potato iJirer. 

^he ilmriiiiig*ipuaratus 
T’uinpitig watir, txi 

'ihi s HIM. Imilir that dn>es (ho engine steimt the food, 
warms watir. &.c* 

'l/r r lONrn v/iwfi/,/obofir, and the establish' 

ment Is now brought to sue h a slate of im rltt lion, that it n • 
clIi<s Ihetuidial approbiUun of all who ha e seen it, fiiriijsli- 
Itig (he t iiniiiiinity with genuine niilk it a e(un]iarntivelv low 
pfMi. It b idniitted, Ih it the gnutir part of the sysum is 
origin tl ind Is not to tie met with m any {Mit of ttu kingdom. 
{tnnn Afi/f w Ih'l) 

(jS*) 1 J 111 merits i / Httr/iya syrUtn are now ronsidert d to be 
gre itly exiggcnusl in the iboVL at count f tklng the svsti m 
iHogilhir, it 111 ly be disi rilicd is esseiidiUy that emnlovisl bv 
tliL tlnry t irrniis in llollmd and tin Niifier atuU, aescribea 
At Kngih by Ilnh htriYid Sun loir, aial niAULd m prccciiing 
SCI lions oi the present work ixoiii the above and other wrlurs. 


69 % /.ondon tftif/1< t of most cmiiicnco arctlic ttso at Islington, belonging to Mr Layoock and 
Mr Khoden, and thp MLtrotiolitaii Dairy in tin. Ldgt narc Road X loin ls 22 to 18^.0, a iiunibcr ot other 
dames sprang up, and made a toiispiiuotis ligiire t<ir a time, but, liko otlur bubblo&of those vcais, 
they have nearly all burst, and none now rLinain worth notue We examine *he lalington and Metro. 
|K)iuan dairies m October 18 j» 0 , and the ioUowing is a brict outline ot tiu result — 


r>8Q7 AUcNtef'i Isltnf^don dam/ h the most i omplete ot the three 
e»tabllshimiits Iihaii lieen in ctietsmc Air iijiMarcU ut iliirty 
years, basing tHn.n (ommfnied by the luhtr ol the imsmt 
uosstssors, and carried on Inr a (iinsidcrnble time in tin iieigh- 
tMiurhooil nt (iretnwich Hit number of iuhs kept by the 

t iresint Messrs llhoUs extetds, on an ivii ige of tl>e s« tr, 
imrhundnd at one itmuibese mdlsuluds m cud (nniso 
bod upwsn1« ot a thous*ind ow« in their difiirent est*i1 lish 
ment. i be surtii c on svbic s the buildingv are nt u ed is a 
flopc of two or three ncren, i u ing tin. eist and itsoi< Iniiiion 
is about oneincli in sixfeii ihe slitcU run In ihc (liriftioii 
of the sioiie, a» well tor the tiitural drdiiae^ ot tin gulUm. 
and the more cnsilv scraping, &srt ping, wnl wheeling out ot 
he manure, as for supplying witer for drinking to siinil i ist 
nm troughs,' which nre fixed m the walls, it tn^c heads ut the 
rattle, in snrh a manneixs that the one (nnigh iii iv be sup 
plied from (he o(her ihroiigliout the wliok Icngt]! of the shid 
The shedi arc (wentv four tut whIl, (he shU w/tlls il not 
eight fiwt high , the roof of till s mih risingslniiters lor sen 
tltotlun, and with panen of glasft, g]x/(d iiiiotast iron skdcti n 
tiles, for light. The floor is nearly flit, ssitli igiiiUr ilong 
thecentre and R row ot stills,! u h seven feet ind n InlfHiiU, 
andadaptctl for two cows, runs along the sides 1 he osss lu 
fiatiucd by chains and rings, which rings run on npr,,ht non 
rods, In the i onurs of die stalls, (be c oiiinnm Im ing <U 
parted from only in li is mg iron rods instead of wiMxlen | < sts 
A trough or tiimmr, formed of 8tune,slate, or cimi nt, if (he 
OrclmATy sue of tiuisi! Used toT huTscs, and uith its upn r 
surface Alunit cighticn inches from the gruimd, is fixid it 
(he hend ofi ich still (onrshi lU ire | hied pirillel and < lose 
to eac h other, tnd iii th< party u ills in liiMn tigs ^b^u t a foot 
In bre tdtii ami four feet I igh, o]»pusite eiib cow lice Lottoiii 
oftfnseoiHiiiiigsjs alioiit nine inches higher thin the up}>cr 
surf u e ol tlie troughs, and is fc rnn d bv Un upoer siirt u c of 
(In out foot sqtiin (Ust irun cisterns, which conliin the uater 
fiir (Irjiiklng kadi cistern sirs is two cu s, wliuhit <uurs« 
aremdillcientsheds,but n]|oiinng ind up(H>sit( i uh other 
AU tbiM. l^oughs are supplied fri m one I irgi i ish rii by | ii cs, 
in a manner silmh i m be 8o readily c micivid, UiRt ne sfiill 
not stop to oiler a duMrlimon J ich ot Uicse trouthe bisn 
wooden cover, which Is put on during tht tniit the rows ire 
CRiiiig their grunt, to present ibi ir dnnkuig it tlie srfme time 
uii aroppaig gr mis In the water \t ihe upper end, md it 
one lorner of tlilii quiidruplc ringe of slieds, is the dairy,sihii h 
consists of three TiMiiiuibmittsscIvc fixtKjiiHre the outer, or 
measuring room, the middle, or scaldbig mom wi h i tin 
place and a b^le*r, and Uui iiincT, or niilk md Imtur m an, 
ociiaraud by a poA&age from the last At llu Iom end of the 
range is a«qurtresard, 'turrounded liy diid>, one ar fattening 
the I owh when they have ccuscfl to give milk, and the others 
fiir itore Mid breeding pigs, ihepigsirc kipt for the purpo e 
of consuming the en&uai stock of skim nulk which oeeisiutiilly 
remims on hand, owing to tlie flucuiitiom [n (he dim in<f 
This milk li keiic In s well, walled with brick liid in cement, 
about alx feet m diuiMder, and twelve feet deep Hie milk 
becomes sour (here m a very short time, and, as it is wtU 
known, It found must nourishing to tlie pigs when given In 
tlint state Rrmhng swim an found most prolltible, llie 
tucking pigilatng sold for roasting Beyond this sard is ideep 
and Wide pit or |Kind, into wlin h the dung is < inptic^l fioin i 
latform of boards prtledliig Into it J he only reiniliilng 
uildlng wanted to i empletc tht diiry esiablishintmt a hoitw 
or pit fur cimtaimiw Uie exhausted malt (gr iinsLon whUh (be 
cows are chiefly ted lUinsrs IlhoUs base a imiMuig or pit 
tl^'diweripltOD at eotne diskince, where they have a tmaller 
cstallishmcnt There are a sttuk yinl, sheds, ant^ nits fur 
vooti, straw, and hnv| a plaee ior Lulling has into chau, <Arl> 
•hc’di, vablea, a counting house, md other buildings And plocfsi 
common to all iuihestablishiiieiitM, whnh it is not neccu. iry 
to ^ Si ribe 

C8U1. TAermH«,aAAodri’fdatfvarepurc1iasid niwlyinlscd 
in Die cow market held in Islington (very Mundiy 1 bey 
are kept as knitf as they contirnie to give not lens thuii two 
salbrna ^mlik a dav, and are fiien fiuumed on oil cake, grains, 
and cut ciovor hay, fat the butcher The short liomen broed 
it, prefcmd, paitly for the ubu<il reason of bi mg more aHuii. 
dont inliken tlun the lung Itoms, pirily biH mise tlio shortness 
of their horil^ allows (hem to he pijccd lust r together, md 
paray beeanse this breed h nvin> fViqiM iilly bmugbt to m izket 
than any other The kyr'hire bifef<[ his iHuitrud tu Uio 

number of I'lOat a biiip, and hlglily appiovMl of, is afto ding 

av«TyrithiTewn,»ifa(i»n>ngm i very huit hnu Winiiluy 
have Uftofi giving milk, ind aj piodiirtng ilMcf which sold 
mo^ bl^ier than iliat sf (lie hno#i luriis Ihe djllieulls. 


however, In ptuiunng tlus breed wiv found fio ^reit, that 
Mr Kh des was oU god tu Uavtiiori ilu lingih of time 
during which a LOW,trv iNd is in ihksi>t iblisbinini, conimui'w 
to give milk, virus Irnin su iiionti s to the ilniost iiKiedil la 
^ariudcf two >eirs tie wen assiiml of ihere laing it tins 
niomiiit M vtril er ws inn ng tin ‘IMOwhiih wc raw, Ui it hart 
htiKMl 111 their idircs even more (ban two yeirs, lUd loiitiiiuod 
(ugiM tipw lids (f MIC gilloii uf imik daily 
( S'l ( the trMtmi nt \1 the con $ in Uh lAn’* dnirr/ dillns fpom 
111 II m most otlur cstihli hinents i he rows nt never unlied 
duringilu w)i li period ihu tins remain in thi huusr In 
most ((her esialili hnu iits, if nor in ill, s( ill li d i ov s or r iidu 
ire Id out It li ist oiuc i d is (o drink , but these animils li i\e 
(li IT water (oiilmiially hilun Mum 1 bey iit kept very t It iii, 
iiid ihi slicds ire bo rini iikii ly wtU si ntilKid, by nu ins of 
tb« otxiungs m the mulH, ihu tlu m seimcd to ns purer 
thm tint of my cowbousi we hid e er before eximiud, 
probilivtiom Uh dire< i jMfp mlini if enlrimi (lirouLh tic 
TKit, (his. III mode rile weiMu r. hinig eirt unly f ir preFerablu 
to Its hoii/oniil t ntr inn through tin sub w- iIIh 
( KN> Thejnnifat/i f i//Ar i //«m gAot/ur i/mVt *ih n iH 
tin oilur 1 iidon «stiblislnnnits, loisivCs if eruns tint is, 
111 lit afbr It his iHinusid bs (he luweror ilu distjlli'* Is 
the briwmg beisois in el ullv iiunmn mil spring, h sti ck i f 
giiims Is iud in it thucsnsuns siilii<uiit torihenst of ilu 
s( ir i he gnins m j enn ll> liul m pith botlomed and lined 
M irh Inukwirk set m ceiiunl, Ikiii n ii to twents fed deep, 
ibiiut twi |vi or sixti en led w de, and of ms cunseii ent Iingiii, 
1 bi gr nns ire brm v troibbii il lu n by tin ii, Ihi hi ips being 
fmisli d like hay n< iis or iidges in ubub pin itoes in I iid uji 
fur the winter, iiul emend wjih from six to nmr mihes of 
molst«irthor mud to leiipouttiu run indfroht mwinttr, 
ind the heat in summer \s a cow luiisuinis ibmit i Inishel 
of grams a day, it is i isy to i iliulVt lb qii iiiii^ requir d 
t> be 1ml in J h( gr nils m w II 111 , hill ikii g, ind in a slitc 
<1 rennentitun whin jut in, nitl tluy ( mtiiiiie lit f ii tisc 
for Mviril yt ir , Imc nimg soiiiLwiiir sour, but they arc. 
It IS SI d, IS inuih iiIisliLiI liv (I ( tows is wlliu fresh Jt is 
< unman to keenginns tw > or thr^ ytirs, bur m tins csti- 
klishuK nt they hive 1 ten kept nin star , md b uiid }erficlly 

r l iheexilusi iiufiheir iliiiost piisi iits ilu imit ise of 

fernitiitiliin anil cmHipuiit dieoinufMtion Uhit {& 
rilled disiiller swash, wlmhls (in ritnnmui afterdlstiUition 
ot A deeiation ofgn und mill md nn il,is ilso gisin to (own, 
but more trupuiiMy lo stub \\ ire t ittining tiuui to those m 
milk 1 be pitsent]ir ( L<f biewtis*grams is tour ptrue litlf* 
peiiiiy yai bushel ofdisitlUrs gums,on aeioimt of thi mial 
svh rh they lont im, nine pence a bushel, ot wash, thirty six 
g illons fur siitK nre 

bilOl Sill is given to the cow sin llliodcssdniryalthrraleof 
two ouikCscmIi <owa day It is mixed with the eruns which 
are supplied Ixfore milking, ibnut three oclock in the morn* 
ing indjn ilu iflenioon, idieiut two o’clock, just iwfore 
milking 

r»'H)2 Cif gri njl/idornititt poitions ire su]>p'itd Allcrnircly 
with (he gr uns, ^|d in winter, when t it's/ir grcpn grass Lin« 
not be pro< ured, liter the (uriii\iH,t nt Uchh or mangold wurzel 
hnu bttii talen, a portion ol drv hay is given 
( 107 Ihe jrHiuc* if this iltiin/u almost eiitirdy milk and 
crciii bn* piisiie i nnilus lUid for public hosplLiU and other 
instlt Kions A nuinler of the pub ic cslilidslmuiits are aiip 
plied direitly from Mir diirs, bv roninet, but pris ito 
f 1 lnlllL^ are nriniipilly suiiiilied bv mlik dtabn these* h ive 
whu ue ealled milk wills, that is, a iirtain number of 
customers whom thiy cill upin with supplies twi<e a diy, 
and Ihry an tluis einlled lo astertam ine average of what 
Uicu custoviiLTs Con<iimr, and to conhactwiihMc^rs Rhodel 
for this .isernge Ihe litter raUiiUte the number cowa 
8ulflLU-Tit to give the deiier (he simply wanted, and this 
miiniMW tlie da Icr umUrtikes to milk twi e a das, to wit, at 
three ifdock In (he morning and at thne o’llock m the aftn*. 
lUMn Ihe milk Is measured to the deiUr, and thnidd he 
have milked more thin his quantity it renidins with the 
dairy-man, but tiluiuld the cows have Iwen dehelent In tlie 
quantity, it is made good from the milk of other cows milked 
on aciount of the contriets of the estaldishment An the 
taifqily of the tows and the demand of the detden are con* 
tliuially varying. It often hippciu tlMt eorisldi table quintitiei 
of milk remain on the dairy ininMiands, fW-quently, we aie 
told, Ru niue h ii itf ty or scsints Kiillmis a duy ’1 hU uunhuty 
» pinerd in shallowiirtlien sc>selfc, to throw up the efram in 
th*' tiMiil miiimr tills ertini is * luimed, and the butter Mild, 
nud Mu skfin milk i« w( II On the butter iniik is put in the 
ee'*!>|Hii>l lor the pigs. 



Book Vlt 


WORKING OF HORNED CATTLE, 


1029 


The mtmagtmcntnf Rht^e$*M ^atry is commilted to three 
ptr'.diK —Aderki whokeiin tht lM>ok«,(.olleits d(ht>>|M>aanA 
rLteivtni, a iiient who ftU|ienntend« tlie tudiiiK and the (n i(* 
irii 111 uf tiK 'it<v'ktitnd hiu t)ic Rineral iirco? the preitiius, 
tnd 1 dmrv worn in, who m.i*'* the milk nn-nsuiird to the 
(U llir^,and si)|)erlmcnd<i tht dury. The tows are pun has^ 

and s<i)d Im reKiitar bditsimn 

tj iO t / (it/( (cA'« f/orry i Jitahiithtnent Is also situnfed st 
ti n, *ind I ivtrs i nuiiiher of attes *1 he tows v ii> In imuuitt 
tnnii RK) Iu 70G, h\it thiTu are ojHtl nhids bUthiitiit to 
slu Iti r from H(UH) to OOOO hc'wl ot < ttcle, and thest sliids lie 
at (onhnKlv appropri Utd to t iknig in < sIlK fiir the m^hbt >ire 
s ous to tht days tm which 'Mni htield miirkit lit In Id \Vc 
sh lU only notice those. pTrticu aiw iii which this esialilidiincnt 
djihrs tiDin that ofMc*>Ars Hhtulcs J lie tows ire fed in (lie 
hiiiii, iiiamier, with tlie exception cd not Hciivinft any sxU 
QiiKM)^ their t;rims, hut the ha is mliixl when ) ul Into the 
ri k J hey an turned out once t die to dilnk (nun tmuRhs 
in tin y uds, iciiialnini; out from half an hnui to llirie hours, 
«ic(oidiiiK to thi weather and the season of the year From 
the end ol June till Mu h u Imas, the cows arc tiinunl Into the 
hdcis (ruin SIX 0 (lc>(.k In the moniintf till eleven otlnck, mil 
fruni twuucloiL In the anernuoii till ihoul thue uMucX in 
thcfdl )Win|^ niornint( The rcni'iin ii(; hoursol the twenty 
tuurtluv nc inttierow house-for the | nriHr< uflciiiK milked 
J lie ( ows ire ke} t In Use much l«ni,cr thin st Mis rs Jdi dc-s 
istiblishinent Xhusi whuh lie oiiis I iiroi in> tittened iii 
tin s inic. in inner on gram-, f il c iki, 'ind, vvh it is i ithcr ini- 
cominon, hoilcd linscxsl This liiistcd is lx lUd insenininnn 
loilt r, ind whe n ncluced to a pulp, let out hv tuh s into Urgu 
wchmUii c istLTivs, whciu it IS Hiixicl wi U c ovwT I hail, roughly 
cut, iiid siinii-t HU'S with ^riiim, and drerwards |,ivin to 
till ( tttic Phosc. cows Mhull m goed uiilkirs are illui cd 
In take the bull, (or w hn h puriiosi cikht hulls i i ki pt 1 he 
usiuvl penud o( keeping the cows Is tniee or four years, (lie 
cMvcs irt Mild in Simihheld, wluii ciitv s lew di>s old, to 
the sf wlifi e I iisincss it is to t ikc them (o (he country and Kcd 
them (>r till hiitihcr Mr I lycock has an i xUnsne f inn it 
JJdlowtv, aiiuthci il 1 iiiieUi, and one. att lipun atom or 
othei o( (hose firms th< cowsinciK ate ki| t when dry J he 
hail ut llu t Ills is kipt short to tvoid the risk i f uirlving the 
milk, nid tluii Ixxlies are sinulmics cuny tombed ilie 
rtllining cows stindwith lluir hind feet on nhnks, Itid as 
put ot till pavement, tiu Inttei consisting <1 ritbci small 
bh irp -toiiLb i he pigs, in addition to mi k ke|t till il be 
< iiiK s sour, irc (ittencd with ground linseed md grams 
lilt manine tn-ide bv the « ihl« and pigs ih verv ic>iisi> 
dcribie, ind u all used un Mr lasmck s c>wn I irnis 1 he 
est ihlishm* nt here, as well as h iliiry end < ittle n}xs( iv, 
in IV I e I on- di red a- a iciilr il farm y ird ta Ihiee 1i is (oms, 
aiuf tliere ir , ictcrdinglv, implements ol vinous kinds, 
bt vble , a i irpinters shop,smith's shop, wheel wngln ‘se An 
JVfi I-ss r>rk hnnsolt Mcms to t ike tlie lOiire m mag* ti «Jit, 
a I tetl by aeUik and i very ai UvehtniM keeper,with ti diiiy 
w( inni 

4 l(l( 111 M ti ) /d ill I) IIIV'd dbcAinnil IS Mtu itcd m the 
1 (It w ire Hold it was! imded (>v the 1 ite Mr Hhoelcs (idceii 
>1 trs i,, >, iiid if(t r uii Uigoing virlous ihini^c-, and uiiong 
uth rs being posbtssed by one ot the bubble companies, (loin 


Pwsent name U derived, 1» now tht properly ol 
Mr MJiberlorce. ItfaaudsonUwNthananaireoijatHimhaml 
lb well airangud it U c drulatc’d fiir 3b0 coub, and it now 
eoiitaius 3^(1, riniat ol which art iii milk, hut conic are 
fattening* Ihe cowhcaiHs arc m parillel ranges (wentyx 
hxt wide, the bide wills tight U'et high, tlut sparo 
allowed lor eoch cow about time le»el nine mriu*s, and the 
greitcr nuinUr of luwhourarc without btalls There « one 
miturin (lie untre, and mi riised loot p«h there, itlwuig 
IcmndthaiilK I cUcr is >cry apt to make the cows bluiiilde, 
when turned out i on any oceasi in It Is Irut, iliese oteObiiinM 
nie r lit,tor iju , hi re, as in Mtbbtb lUiodcw'bObtablibhinnit, 
arc never until dire m the das they crejiut into the inllking shod 
(ill they arc‘ reiiicivci* to (lit fitienlug hlieda, or ill! they are 
take n out to be Mild, r to U bent into Uie country to remain 
till < dv mg time A i >w m» tri ited sc Idcnri pioiluet!» more than 
two (ilvis, itmaiiiing liter eieh t ill, it in average, tighteeii 
me ml s in rriilk (here is one. cow lie re, Ivowc vci, whit jv liiii 
Lovell milk upw aids of tln<!a; sc irs blmt bhe eulsul, still i ru- 
due mg t gill n and a liall otlnv The cows are ml keal ni 
tlir^ u c 1 c k III the iiKirning, and two o*e lock In ihC allc rnoon, 
ami the milk disposed of to tie ders 1 he I wd < oiisjblbuf grams, 
which, instead or Uing kept in pits In the c>|icii air, are pre 
served in the ctlliir, ir lower piitul a huildnig, tliout lour* 
fctii feat deap, the iijiper Ilnur strviiiuns n hay uiti, or chiir* 
euttiiig room 1 o protic t the gi nils from the iiilluence ol the 
ilr, tins an, covered to the dijitli ot a loot wl h c iw dung 
(iiiiss end nwts cuiistltuie (he rest of their lood, dry hay lieiiig 
Midoiii giseii, and ihi cliafl ot clover hay In iim ulw Ob mixed 
With gr iiiib or wadi J he cows iiii never tiiriiocl cut to waUr, 
lut from i large (istciii pipes an emduitcd to every cow 
house, and at iceriiln hour c very day (one oi lock) the wotc r 
>s iiiriiLd into the mangcr,whicli is onaiwrleet levi 1, and it 
runs slowly pistcoch cow, who dunks it pleasure. \\ lien mv 
cuw Itecome-, sick, she is hied, and purgod by giving her lam 
pcinid of Ppsuin salts, with two ounces ul flower oi hui|hur, 
vid ai uitd iiiep of warm u it r 1 his mode of treatment 
M lilixn or TR scr t iiU I ourlmUs are kept lor the enwb, and oi 
till re s 113 1 irm belonging to the cst ebliblitneiit, wlven a cow in 
call liecrule's dry orneirlv so, she lb scut to any grosb farm in 
the country, till ne ir her calving tlim I o render a cow dry, 
rt Is only lucissarv In give two or three extra dobes of salt in 
her IjcnI ihe i|Uintiti cl silt given here duly with the 
griiiis IS not iimch m re thin in ounce a iliv, gn ace omit 
ct drvlng (]uality M mine his lieen bnit Iroiii this 
estaijiisliiiieiit to Vurkshire, lut (hiH is tuuiicl not to ixiv, 
cuid ol so htiU viliie is it considired as nnnun, tli,al as 
miieh IS jMis ible ot the fluid p irt is djbch irgid^ the cuiijk 
iiini sewer, iiid the pieseni propiietor <e)nieiii|»U(ib Coeoin- 
picss the inure consistent iiivliriai into binilf ‘-tjiiireh Ijko 
pc Its! r fuel (ly a livdrdulii presb we have rin doubt ihet 
a tun huTM c ert liail ol any cnmiTioii cow clung might Ite re¬ 
duced to the si/e ul a I uhic loot I tie cows m tl is establi»lu 
iiicnt, as in the iwoi fliers, art very s]i innglv lilleical, what i« 
pvc II IS i hii/ly laid ah mt their ton and in coiisiqucnco 
the other paits ot the c whiuse, lorwiiud underground 
giittirb, as m Holland and (feiiitany, arc always watery and 
diriy. 


()'X)7 T/ie ritfi i It of the London dan y i dohln/imt nti ijipoar to us to bo rhioHy w.int of i leanlmcss, and 
imjurtci t Mutilation J lio first is to bo rtiiio\o(l bj uiulcr-ground giittirs, lovcrod with oak plank pierced 
witli nunnrous bolts , and by tlic mort ibunilant supply ol lifttr the setond by openings in the root as 
at Missr. IthoiUs's (stiblishintiit, wliuh, ns we hast said bifore, set ms the most ptrlts t in that respect 
of tlic tlirie jiist ox iinincd Compared with the liuU h and Girinan diirm p W 0H7 and Git}, and until 
til It ot Harle v ol (slasgiiw (p (iSSi ), they arc very <1i In le nt both jii originul design and in management 
It Isa gnat mist ike to suppose tint tliev aie lui i itiec eoni irns, and the idea is by no iiuaiis pleasing of 
(onsuming milk elnefly in iiiiit ii tiire’d from grams md elistiller’s wish, and prexleiLeel bv tows dcpriied of 
all exeit isc m the open air Isul mort agree iliU is tin knowk tige of the laet that the lauidon hiarkit is 
siijiplied with so large a proportion of tattle lattfned thicfly nnoil.cake Atioidmg to a taltulatiun wc 
liirniid, tile tliiee t si ihlislinu nts nitntiumil must supply, at an average of the year, nearly thirty fat 
rattle weekly tiooth's establishment, ibiaily di siribul eMil), piotMlily furmshos halt that nniniHr at 
the average of the year , and tikmg into consideralion other istablishincnts tor I itteiniig on oil take and 
grains, lotal and piovinenl, we sh til probably not be far wrong m estimating that this distriplitin ut beef 
IS <it all times the pit valent one m tlie T ondon inarkit Jhe tattle ltd in pairs m liammeln, (t^ iiHd ) 
that IS, permitted to walk about in an o|K‘n shtd, ns in Derwii kshire and bast laithian, must prmluco 
a very dittcreilt desiri[itiun ot bctl 'llie tunc will no doulit arrive wrhcii oil-takc lieel will not find a 
market in Ktigland, but when the tattle so fed will be sent alive in atcam boats to the Continent, or 
other paits ot itic worlil, whi re the t.iste ul the mh ibitants m the artii le ot butibcr'a meat is less n>fiiiciL 
Alreaily loniitry dairies have sprung up at the distaiitc ol from live to twenty miks Iruin London, and the 
imik and ircam are sent to town inXlusc vessels m spring carts, which go at a rapid trot When, instead 
Of these spring carts, rail roads anyisiablislicd, on vvliiili carnages may go at the rate of thirty miles an 
hour, the milk and butter used bjthc communist people of London will be ot as good a quality as that 
now used almost exclusively by gentlemen wlio have country scats. 


SiiBsrcT. 8. WorMng of Homed Catllc’ 

CcX)8 The argumcnli for and againd the tmihing of oeen have been already stated (1828 ) Though 
horned cattle are gratliially disappearing as beasts ot labour, it is probable they will in many places he 
oerasionally used as a substitute tor horses, or to get up one or two additional teams on extraordinary 
ocensimis Indeed we see no objeetion to the oreasional use ot both oxen and cows lor this ]iur|iosc, more 
esiieeially m cases likely to occur in tUc farming ol an extensive proprietor, such ss breaking up his park, 
or rutting down and carting away timber, earth, y ravel, &e to a greater extent than can be readily per- 
tormed by the ordinary teams ol the establishrae.it lor these and similar lairposes of amateur larmcrs, 
and probably for some purposes on the larms of rent.paying eiillivaturs, the liorned cattle of the farm may 
oiloru J valuable resource. Tor these reasons, it seems fitting in this work not to consider the working of 
oxen as altogether an obsolete practice, and we shall, thereloro, notice the training, harnc'ssing,shoeing, 
age of being put to work, and general treatment ot these animals so employed • 

GikXI The Itntning of ihe calf intended lor labour, acrordiiig'to some, should commence at an early 
period ■ and after being accustomed to be handled, he should lx- taught to present his foot to the shoeing 
smith.’as readily as the horse, wihab is partially the practicq in some places No animat, however, is so 
easily broke as the ox nt any age, and in most countries, where they are used m labour, they arc never 
handled till harnessed and put in the plough, or to drag a tree. 'J his is tke case both in Uevoiishire amt 
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ITcrefordBliirp, and na they are only worked a few vetra it docn not seem desirable to be at any great ex¬ 
pense in thiir training Ihe Knmtn prutin, in tins partuiilir, may dis(riu imitation ^9*1) 

(j‘)l() Hoihtnj oriu wlun kc/it in a Ajint irt gmcrilly ctniliiua to tlieir plaies by the same sort of 
fastening used for cows, {Jig 8(i5), in whuli their iiork 1) is tret pi ly In tween two upright spars, but in 


8G5 


r~ :ii I I 



some istablishnieiits inng 
ot a pirtiLiil ir ilesi ript^oii 
ifig 8t)h) IS used, tow hull 
they arc tiui by .a h liter 
att u hed to i he id sti ip or 
bridle ilu iing is gem. 
rally strewed into the bout 
of the manger or citing 
trough Ihiiatdi listen 
ing iisiil III Deioiisliiie is 
i woollen bow pi t on their 
neiks iiid I Isle lied to a 
round post 1 he bow i on 



Bists of twopieres, the )oke,whiih his Iwoslits teinnnating 
in round holes, and the Lmiw, whic li is made o) si lit ash, ind 
hIS a knob It etell end Ihisi knobs U in, put tliioii-,h thi 
round hulls, thi ilastiiity of the bow tunes it along the slit 
and prevfiits it tinin retunniig 
(i9il HatttiM )oi InhumiHg cattle is of thrie kinds ih it for In ii ng as saddles some sorts of o\cn 
yokes, that lor dr iwiiig or (Wishing, as tiaei s, hriiliii s (1 siddh V, M , ii il tli it lor guiding tiu iniiinis, 
as bridles, halters, ri ins, Ac Ihise iitules in ol i onsidei iliU i \pi use, but 'u n I ikcn i ire ot, ki pt 
dry, and the non loints iiul leitiurs nilcd on isioii dl>, they will I ist i h ng liiiii i m iking ill liaiiu ss 
tor beasts of Ubnur gre it care ought to bi I iki ii t > imikI sui i ilbioiis in den ils wliieh only i in iimbir, mil 
ornaments wliiih only idd (o tlie capinsi llic J on Ion li irm s is iniit li too heavy lor i„riiulturil pur 
posCs, that ot Herwiek or Niweastle IS inutli mon light mil siiiniiitl) strong 
t>91^ Iht iuo\t ajipion d kind 0 /ha) lua toi tin ti\ i lirtli eliMeiciit Iroin tint u( the horse, except in 
ts(,7 till shape ot tin i ill ir In m m> pi in s lioweic r, mil esptn illy 

on till loiitiiient, the ox driws solil} hy (he withers, by means 
of wli it is i died a yoke and bow (fig S(i7 ) 

(ilH itii sliu iii^ if mm IS i prii tiee wihitb is jetfirfiom 
, a bem^ I rloiincd III i pi rliet m inner ( I irk s lys, tn it in miny 

_d ' ' P 1 ‘ line, when the ox is iisid I ir diaught, it is some 

I I tinii s niitss 11 V tp i inploy eight sh II t, I lie imdi I e iih nail, 1)1 

I l| 11 I 10111,0111 1111 lei lull externil luil, mil sometimis only two, 

1 /l one under the e\t( ill il II III 1 1 i II li/on loot In this lounlry 

■'— two pit II s ( r shoi s to e n li loot ire gi ni i illy in uli use ol, lx mg 

mostl) lixid on, (sp 11 illy in the noithem distriits, with three 
or lour III 0 In idi d ii ids tn e ii h slim J In y iie liUtd on in 
1 smni ir in min i to those of the h(ii-.( lliit, is tin shots ol 
tliise in in ds 111 111 (Ik sinallin ss r I (In pit is iit so li ibli to 
briak. It lias been siugcstcd to liaee I him sbod with win It shoi s in tin m mm i c I the Inn si , 1ml tin / 
lir this prietite woul t mswir, must iltpiinl upon liituie In ils \s tin re is imuh Ituubic m the shoim 
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ol oxen, Irom tin iniissity for < i liii. Hum 
t nil timi, it h IS 111(11 loiimi ricjiii-it to Ii ne 
reeouisi to icntrniniis lor si oiing thi m 
st Hiding //„ 'll h ) 

(lOU In ( i lA )( fig ‘-111) lonsisls ol i (1 it 
1110(1 il iron, with liieii six st imp holts on 
thenutwndid etoieieivi tin mils, it tin 
toeis i projiitiim of sonii ini lii s, wlin h, ji s 
mg 111 the (liltot tin hit, is hint oui llic 
hoot, so as to keip the shoe m its pi per 

]ilu( Jills iirojdtnin is nit, liuwivii, tin _ 

iiloyiaJ in the generil priitiee ol linking 
tliesi shoi s 

(>91 1 llica„i at lohtch an Ol innt/h< lunhd is from two and a h dt to three iiid i liilf 
years Somi liegiii it two, but it i ii„ht to In toi itiy light opiritions, and su li as 
are not ol long duration llie peiioil to wlinli the ox is woiked i iries lioni his hllh 
to his tenth jeir 

691(5 PartiHSoa s fattu i usi d to make up oc ( asion illj in ox ti am for (he plough ol lour oxen and one 
hnisc as a liiuler, wliirh he tomul did about two thirds 1 1 tlnldioiir ol two liutsis ilniean.lu siys, 
great (ibjeitions to ox tiams in tin jilough lie h is, howiier loimd them nselul in soim sorts ol linn 
work, troril tin ir slow, sti idy pat i , is in s( aiilynii,, lenling dung, Ai , as the woik suits tin in liom its 
Iwiiig e isy, and li iviiig a greet di it ot st mdiiig tiny ait, s ijs,hi, iiiuth iiioie elnaply kipl Ih in horsis, 
and cat strew in I le winte r, and in v ilualiU tor mal mg dung i tr saw this pi n tire injure then 

growth 1 hey niay he workitl from two till In i \iars old, w illu iit im loss ol limi, ,is they grow to tliat 
age, and art then both Iirgcr md bitter hifl tli iii thin le ii old slief lie theietorc riiuinniinds o\- 
tenms for leading dung and the other odd jobs, but not t i plough and li urow II tin v aio worked to 
the age ol eight or ten years, it is, he thinks, a ical ii jiiiy to the piibln, md an iinproht ible jr letiee to 
the f irmi r 

6017 /fnAewi/f Used to work Ills heifers modirite , wliilst carrying tin Ir brst i ihes, an unnbjeetion. 
able praetiec, pros nlid they are well fed JIuMs aic generally allowed to be good labuuieis, and iiip ible, 
if hig^fed, ol vast exertions 

TAe Ungtti oj time pei day winch ai oc id kipt in tin yott vanes aceording to the kind of I ibour. 
If an ox IS lid oil bay, o<ds, and soini mots, he will plough lour diys i 
111 the (ormer lase he IS worked two whole 
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I ngtl 

and the age and keep ot the ox 

week, but if on straw and roots only, not alove three d lys 
days and two half days, and in the laltir case six h ill diys I ho la{jter is the best plan, lor wliieh leason, 
where oxen are jregul irly worked, two p iirs should be kept fur eai h ploughman 
6919 J'he moit dtsiiablf ^teds iff ottn to voih ire the Di luiishiri mil Herefordshire vaneliox, whn h 
are long-legged, qiilik stepping animals laird Soiniiville, who h is runed thewnrkiiig of oxen to gii nlii 
pcrlKtlon tlian any one else, prefers (he Divoii breed, wlnrh most eultivitors eonsider the qunkist 
walkers in Kiigland When homed cattle an only worked i» casioiially, wliali vi r sort of aiiiinals aie on 
the farm, w hether bulls, cows, or oxen, ol good oi burl In leds, will niei ssnrily bt> i miiloycd 
h920 Phe food qf hotntrl cattle empIm/Lil m Inboiii must be substantial It is a great mistake to suppose 
they I an work on straw alone Unless they have roots adikd tostriwin winter, and grten lixwl in sunlnur. 
It will be an idle attempt to harness animals so noiitished Ihc Inst and indeed the only way is to fenl 
them well witli straw, coarse hay, roots, green herbage, or pasturage, as the seison and other circuin. 
ttanccs may mdieate i 



Cook VII. PHYSIOLOGY OF THE BULL AND COAY. lOH 

Subsect. 9. Anatomy and Phytiology of the Ihtfl and Ctmu 

11921. The general structure of the hull and eoto presents snmc peeulurities when rnmpiircd with the 
lior'.c-, wliobC niiatomy having lieen fully explained, will be taken as the subject of coinp.irison. 'i'he ox, 
O', an aniin.ll machine, disphiys less coinplcxity of structure than the horse, but the principal dllference* 
"iH tween the iwrt will lie (ouiul to aiise Iroin the evident intention of natui^ to bound (lie loccnuolinn of 
honied c.xltle; the limbs of the ox aic tlieiefia'c nut found favourable to speed, nor does his general in.i.ss 
betiay that synnnetric.il luoportiim and mechanical composition that would lit it to be acted on to advaii. 
t.ige, as it regards quick motion, by the poivcrlul muscles he evidently possesses j for strength alone will 
not produce speed 

Q.ioo 'I'lie skit, ton of the ox is formed under the above view; and though the number of Ins bones difU'rs 
little from that of the horse, the geneial foim differs materially, — t)i' froiil.al, the occipital, and indeed 
most of the Ijoiicscoiiiposnig the skull arehiu.-id and eNtendcd, while to the loriiier are a)ipcnded the lioiiis. 
'I'hcse, as we have seen (isiy.i, partake of the naliirc ot true bone, pl.ictsl within a intinUianoiis eiivelop- 
incnt of a mixed nature between cuticle and car. I.ige 'I'lie ox lias no upper nippers j the gii-iss lieing 
cropped into a tuft by means ot the tongue, is cut olf by the under iiipix-rs ; wheieiis iii the horse it is 
nipped off by the ap)iinxiiiiation of both incisive teeth. 

ii'rjj. '! he vr'i lehi u' or neck tnmes are the s.^meui number and formas in the horse, but fhim the dimin. 
ishcil elev.itioii of the head, and the pecuh.arily of .ittachment ot the great sus|iciisoiy hgaineiit, the ox 
h.is no certical crest. The dorsal Vi'rlcbi.>e .ire liiirteen, with spinous processes, or wiitheis less high. 'J'he 
lomliar vcitcbi.as are six, and the s.uT.iI four; the loi cyx or buiies of the tail .ire indefiiiite Ui numlier, 
from eigliteeii to twenty-five, '1 lie pelvie bones in the ox arc vciv large; and the rugged outline of the 
rninp in i.ittlc arises Iroin the gre.it using ot the sinne ot the ilium, and tulierosily ot the ischium ■ llie 
ribs arc thil teen, eight ot them true, and In e false, and upon the lornier rest the sc.i)iula', winch do not 
inaterually dilfer from those ot the lioise. 

(I'lyi The Jo)c-hmb hones are, the arm, and the foie-arm, which, as m the horse, iseomiioscsl of llio rftdiua 
and I'llii.i, and he.ars a general rescinfil.niie to that of tfie horse 'The knee is composed of lour hones in 
the fust row, and tw'o in tile sei ond, which renders that inmt inlerior to lliat of Hie horse in eoin|iIexily 
and el > .tii ily: the s.-iine holds good willi legard to the hoi k, where the hones entering its com|Hisitinii are 
,ilso less iiiinieious tli.ni in tfic iiorse The eanim or shank has no splint bones ,ittacbeil to it, but it is 
lower, and enlarges into two articular poitioiis coi rcsjioiuliiig with the mel.iciirp.il betore, and inctatarsal 
bones behind thus, liom the|iaslern duwnw.irds, tlic limb is double, and ends in twoscp.irate houls, which 
present, iiidividually, a similarity of stiiii lure .and design to the single bool ot the horse, hut less developed ; 
to the pusteinir part of each aic aiipendcd two iinperlcct idialanges or claws, thus keeping a eonncctioii 
W'lth the iligiti. 

tiff.Vi The hinriei limbs present nothing rcinark.ible, bivt preserve Ihe same mi reascU sim|)Iieity of struc¬ 
ture with (he toie. 

(i‘)2ii The nlieet a of the chest otii r no pei iiliantics from those of the horse to deserve notice; iicither^is 
the economy ot the urg.iiis loiucincd dillereiit. 

(>9127. The vlstern ot the InlljioJ the ox have some .specialdies, (ho principal dt which consist in the 
digestive organs, which diifer in toriil, structure, .iiid eeonuniy, iii some essential p.irtieulars, from the 
s.mie sj.stem m the horse 

un'Jfi. 'The oe hnsJoiD slomachs,mv.\t\eh formation the goat, sheep, camel, .and deer particip.atc As 
It is necessary Ih.it tlirso .niiiiial.s should lolli'it mm h herli.ige tor their suppinl, .iiiil .is it would l.itigiie 
and keep them too lung in niolioii to g.illier and masticatesiu h a cpi.nilitv .it the s.inie tune, so .1 peiailiar 
pioiisioii has lioen in.ide tor them, by which they lust hastilv tolleit their fotxl, pass it into a reservoir, 
and alterwaids comniciice the ni.istieaiioii of it at their leisure 

(I'loii. TheJisst stomach, 7 fimn,o) paunch, is .1 very large m('iill)r.inou.s and muscular hag, jiriiieipally 
iici iijiviiig the Icit side, and extending, w hen full, Iroin Ihe middle of the rihs to the haiineh, into w hieh 
the liniuniiiiated food is leccivod, ('onsei|iicnlly, it is the i>\er-dislciilion of this whieh ueeasioiis the 
iiial.aiiy railed iioveii. il is in tins stoin.aeh also (h.il Hie concretions called hair balls arc loiincl. It piesenU 
iitiiiii lulls jiroeesses to assist 111 Ihe retention of ilie lood 

'j/i, srro»(/railed also 1 ) liculmii, bonnet, or kiiigshood, would appear as a globular np. 
peii.l.igo to the paiiiiili merely, were it not lor its jicciiliai ity ot structure, which resembles the cells of 
Hie hoiiey.c cimli, and whn h is well known to tlie caters nl (1 ijic. 'J'lic o'siipbagus, or gullet, eiilcis at Ihe 
junclioii ot this with Ihe lirst stom.u h, and is cniitimied 111 Ihe form of a tmisciilar iidge, or segnnsital 
tiilic .dung the line of juiietniii between Hicse two stoinai hs, whii li i.s thence rontinucxl into the wany-ptses. 
In the hiiriilcss rumniiints, the second stoiiuai h is excliisncly designed as a reseiioir lor water, .and is 
eap.ible of holding and pieserc mg a cast qii.iiititv ol it .\ little of this w.iter is passed up, as w.antcd, to 
he mixed with the dry iii.liters chewed during iuiiiin.ition In tlic deserts ot Arabia, where water is met 
with only at long ilistaiices, this losei voir is jieeuliarly .idi ant.igeous to the camel and droinedaryj and 
the Arabian travellers, when tamishiiig forw.dei, s,i\e thcinsc'lves freijiiciitly at the expense ol their 
c.imrls, by killing of which, .and taking out this stomach, they find a supply. 

fI9.il. jf'/o’/All 1 /A is named alter its loliatcd stiucturc nnniy-ylies ; there .are about eighty or 
ninety ol tliese septa or folds, whn h are covered with 1 uticle, m coniinoii with Hic two former stoin.iclis, 
by which some resc*mlilance is kept up liclwccn the digestne processes of llie horse and rninin.iiits. ]ly 
the <iHnp.ar.iti\e inseiisihilily of ihcse stomachs, Hiey can also bear jxitent medn ines, which would he 
dcsli iiclivc to the I'arnirora Ity this curious extension of siirlacc, the rninin.ited lood is applied and re- 
ajiidied In the sides of the iiag, to be acted iipcni in its early stiage ol digestion 
li'J>9. The jov>th s/otnach, eallM also the /dl bag, ahoinfisuui, t.ilfseus, and ventrteulua intestiiiMis, Is 
alKiiit two feet nine mchos long nifcii ox, and rescmliles the sinipie digestive stomach of the M.anunWia. It 
IS in this stomarh that the pultarivms mass ot the ehj 1110 imdeigoes a more perlei’t animalis,ilion by being 
mixed with the gastric fluid, which appears to be wholly secreted here, amt thus it is that this stomach 
only prcKliioes rennet. 'The red l'.<g, to increase its serrclmg surface, has likewise about nine longitudinal 
plica' to each side, with an iiitericming rugose structure. 

l)9.).l. Hiisninatwn, 07' chcu’ing the cwt,\st\7e jiroress whereby the ruminant animals having collec'teil 
their lood, and having passed it into the paunch, with little or no mastication or c-xpeusp of saliva, liegins 
a new opi ration. 'Tlie ixiuneli being flill, the animal is stiinidiitecl to seek rest and quiet, and he^sually 
lies down. The paunch begins now to exert its extraordinary |Miwcrs of separating a portion from the 
containeil mass, and to return it into Ihe moiitli, wliere it undergoes a complete niastieation and mixing 
W'ltli Hie saliva it is then again ]>nsscd ilnwn the throat; but instead of again entering the first stomach, 
the muscular gutter forms itself iiita a tube, .ind carries it at once into t.'ie third stomarh, where, having 
to undergo .x tiirthcr change, it is ji,xssed into the red bag, or fourth stomach ; Jo undergo a further 
solution by means of the gastric fluid, preparatory to its being eunvertgd into nutrinic-nt under the 
imme of chyle. 

(>!ld+. The intesthics of the ox h.ivc not their divisions into great and sm.xll so well marked as in’the 
horse j yet the tract is very extendcxl, to admit of a iicrfec t separation of all the chylous particles In the 
intestines of the horse it has been shown (6402) that much of the digestive as well as the ojiqrative process 
goes on J but the ehyiniius mass is mure broken down in Ihe storaarhs ot a cow than by the united forces 
ot the stnm.xehs and inft'stiiies of Hiehcrse. <jr.xss,rontainnig less organiral moli?culB! than gram, requires 
to he minutely acted on to aH'urd iiutrinient; and thus the well-fixl horse^ after having been siiHicicntly 
noiirished, {sisscs oH'dung eoiitainiiig tniicb of the original principles nl his farinaceous food, and which 
forms excellent manure; white that of the ox, becoming almost wholly licconiposcci and nearly feculent, is 
very inferior lor that purjiose. 
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PRACTICE OF AGRICULTURE. 


Part III. 


Wi) TA( or IS large, and prpaents a R'lll bhddpr, Rhidi thit of tho hone docs not Thlsgdl 

1 1 *1V*'* u i ^ *^''**®' hepatic diiiU kiding into the neck nt the gall duct Uy the < aiatincr ut a 
gilllladdcr the bile is CMikiitly more (oiiientratid, but it is ilitlicult to understand why this should be 
iRussary to the ruminants and not to the horse 

fi)>6 Phe mna fas of thefix \s, ot i lore iigi form 1 he r/ifccn is very lirgt, and is plated on the left sida 
oftlR paunth Ihc biliarr and panripitie iliuts unite to^ithir The prim ipal told nt the owi/nrtfM ir 
very lirge, and imloses the four strnnarhs, and part ot trtt intistints Ihc nnat capsuU’i axe flat and 
triangular 1 he kidneys arc/uAa/nfrt/ 

* 7At oif.am <f gemiattun- in the tow diflft r but little frrm those of the mare and other Mam¬ 
milla 1 he penis of the hull IS moii pointul tiid tapi r tli in that ot thi horst Ihe'vesiculx simiu&it.s 
are wanting, but have a small lig iincntous bridge iiistcul, I ho piostata aic two 


Suiiattr 10. Dtstaui »Jllorntd Calllt. 

fO?8 Callh ttie suh/ert to lonie leii/ rf/rng tonV df. a\ * hut as their life is loss artifiri il, and their 
stniiturL Itss lumples, they in not h ihle to tht i iricty of iiliiRiits whith aflttt the horse Ihe giiuril 
pathologY of the horst and tin ox btiiig bttli dilknut, tht fiiiul iiiitiital ruh s tor \ cti riii iry iir ictii c 
and the nquisitc mcduiuis, when not p irticularisul, will be touii 1 in the I ttoiaani 1‘barmmomta 
alntdygivin (futK) j r > 

| 1<)>0 Mtld /tin, 1 intis or | anthsia Cittle soinctimis appear iflictcd with htat, redness ot the 
nostrils and t yclids, thi y rtlusc loo I, are dull, t v n u itc ind side with diHii ulty , and tht urine is high 
colourid I lit St symptoms art rltm aggnvitt I evtry othti d tv (itingittlieippcariniLOfanintir- 
miltcnt afftt tion J lit lumpliiiit is oftiii brought on oy oitr driving in iiry hut wtathtr, net tsiondly 
by pushing thiir fattening proiiHs to 1 f isl Ilthtrcbc no ippi araiitt of in il (i nij,antitlK htaiiiigbe 
consult rabit, lili td, mil give h ill an ouiiec of nitn in a drink night ind morning, it iiiiltss tbewtathir 
bt lol I do not house the aiiim if 

h)M) lujiammatou/ f iti is i died, among f irrkrs, row Itcihis and graziers, bv the various names of 
blRk i|Uirtcr, joint felon quirttrevil quarter ill showing of 11 ol joint miirriin, striking in of the 
blood Ac V inous eausis mi) bring this on It la omi tiiiiis < pideniit, and it others it seems ottasioncd 
hv i sudden thange from low to very lull klip Ovi r driving Ins hr light it on No igeis txempt trom 
It, but the young ollfiiRr haie it tinii the m durt Its iiiflaiiiin dory stigc (oidinueH but a tew diys and 
shows dstlf liy a dull mil he ivy conuttnaiui re 1 rye an 1 eveli is llu n stnls an d o red, ind i slight 
munis flow-from them I he pulse is im uh ii ly quit k , tin animal is soimtinies stu) id, dothirsw itihful, 
piitiiularly It hist and in s nne iiistaiie s irrd il h llu q petite is usu illy eid nly lost it the end nt 
the see ond (lit, and till dung and unnoeillier t ii illigitliei, i r the one is litrd amt the i tlier red 
Atxiut the third d ly a < ntii il di p jsit takes plai e wine h li rimnale the mil imm it ry n lioii and it is to 
tqt various^nirts on ivhuli tlnsoiiurs th vttlu (list i e rei i lies its v uioiis ii nm s Ihedi po it is howi vtr, 
somi times unnirsal, in the form of a bio ity suthisinn throughout tin wink skin In dhers, swilliiig’ 
form (MI the joints, or I ii the hack or helly , mil iii I u t no part is evemi t Horn their itt le k Somi times 
the iniinil swills gtner illy or j trtidly, iiid the in 1 eing sultiise 1 ini ler thi kin, irarklis to the fell 
Allir iiiy ot these appearaiitts have eome on, the diseise assumes a very m iluiiint typo, mil is highiv 
coidigioiis ^ 

bin ticalm iitifnflunmatmiff i > Bifi re the er tied alisce scs f irm oraf the very outset ot the* 
disease, tile id Idler illy, ami purgi ils i give like wi i atiser drink p "’I) It, howivcr the disi ase lie 
not atti iided t > m tins i arly stage, e are fully abst iiii from bite bug t r even purging hut iiiste iil, throw 
up clvsters ot warm wder and siltfi iinpty the liowels, uid in ether re perts tre d isdetailcl under 
malign iid epidemii (() It may he iddtd, Ih it foiii ilr itiiins ot niiiri die ami m tliree jiints of oak 
bark dieoetion, giiiii tWKt a div, has proved u tul 1 he suillmgs them eliis miybe washed with 
w irm viiieg ir, both hi Ion and liter they burst 1 lie rowbou e slieui I he fumig dcil d iily 
(iMi f dm i/i m injtucn. i in t ittli, also known by tin ii uni if// ii, is only i more mild lorm ol the 

II \t disease !■ veil m tins mill t riii d is siinetimes (|idiini(, cr preyaleiit imnug mimlurs, or 
cmiiiintal by being 1 it il Vert stormy wet wi ither, limiting tnqiientlv, and gri dly ilso in itstim 
per dun, art e I milieu 1 lusts \\c h ite si in dbrougid i u by eh mge 1 lood Irum good to bad and from 
too tlose I asturage It first ippeiisby a dtlliiMoii tri m the iioso the no trils and lyclids ire red, the 
animil htaves, is tiuked up in the fitiiks, and on the third div lie 1 ses tin end llitie is idistitssing 
and punity tough mil not uiifitqui idly a si re throit ilso, m wtmh e t t tin beast iliiiost invinably holds 
down Ills held Hit tredment dots not d all ilitter Inin tint dincted uiidir the simt diseise in 
horses prfyj) Bleeding only the first two diys, eirilully slulleriiig, but in an open airy i laet. and 
littering well up 

Cdkj Iht mHlinimnl (ptd »i<r iM/TMinza is pn| 111 irly (ailed the m»i leiin er/» /, ind has at yarioiis times 
made terrible hivoi among rattle Aiitieid liisterv afloitls imi Ic i loot 11 its long cm tenet , iiid bv the 
aiionids liaiidid down, dtlots not seim to hive varied its tyiies iiiatirially In 17 >7 it visdtd Brit iin 
produtmg exirtnu lidility among oiirkint rrom]7I0 ti 1711 d loiilinued to rigt on tlie toidmentwdh 
unab ded furv (,l a i t\/\ Dispulaho Jlistoi nn d hjiitlil‘c\l ) I he ye its ]7o(J and 1731, mil trom 1744 
to 17+b, witnessed its .tUark, ind prndueeil m uiv writte ii di si rijitii ns ot it, among w Ine h stand prr i mini nt 
th d of hauyages, the eclebrited prote sor ol mediriiic it Mi i tpi liti Hit llriti li tisitation ol tin malady 

III theited an extclli nt work trom thi pen ol Dr 1 lyar 1, a i liysienn of 1 ondoii, wliieli was iltt r. 

w irds translated into set eral other I inguages i 

tiW Symptuft » of Mr murtmn Dr I tv ird destnbes it as i ommea ii g by a diftit iiUv of swallowing, 
and itihing ot the ears, sh ikiiig ot the head, with exeessive wi ikiussj and staggering g ut, which oit i 
sioned a continued desire to lie down A a ii lous letitl diseli irgp lUt flri iblv a) | e irid from the nostrils, 
and eyes also Ihe eough w as Irequi nt and urgent 1 ever exai trl ding, partii ularly d night, when it 
usually podueeil quiekened pulse Ihore w tsa const iid scouring ol grotn fetid dung alter thi hist two 
days, which tainted every thing around even tin biearh, pcispiration, and urine were highly fitid 
I ittle tuinouni or boils were lery commonly lilt un< r the skin, tii 1, if iboiit the sevt nth or iiinth day 
tinse eruptions become larger, iiid bods or buboes vpiieand yvith a lisHcncd disiharge offsM.es, they 

Iirnt edj ritical, uid the animal ofteii reioveied, hut it, on the rnidrary, the seoiirmg ■ ontinucal, iiid (he 
death bceamc cold, and the mouth dark m colour, he iiili nns us, mortiildy lolloued h luiagi s desi rilies 
the murrain as showing lUelf by Ircmhling, fold shivers, nose txi iiiated with m tend diseharge trom it, 
purging atter the first twod lys,but previous towlneh there wis otuiiiostivemsa (mat tendernessalmiit 
the spine and wdhers was also a ch irai tenstie, with emphysema, orn blowing up of Hit skin by air dis 
charged underneath d 

6')»5 Duitcltotu of thow t/tat haut dud of this disease, a t nrding to Sam iges, have shown marks of 
great inflammation, and ol a great putrid tendency, hut (he solid parts seldom ran into gingrene Hio 
fluid seqretiuiis, however, always were suflleiently dissolved and broken down by putridity Hu iiatinili. 
he says, was usually filled with undigested imttcr, and the other slum ichs highly mil uned the g ill blailtler 
was also comipoiily distended, with Rrid thu k brown bile (.oelit h, who like wist disseitciUhest subjects, 
describes the gall as particulaily profuse and mioltrably letiil Atiordmg to him Iht whole alimentary 
cau^, flrom the mouth to the anus, w is exron ited and 1 ant isi, contrary to SauVigi a, toiind the vtseert 
of the chtHt and Ucllyi in fionieOB|^ 06 , sphicdatcd and ^an^Rnous (uzola dohcrilKs the. muiruri aa 
accompanied with pustulous sores , and so „ri*lit wis the putrid tendency, that even the milk, betore it 
driild up, which it usually d^t iRfoie the tourtli day, bcearoe fetid 
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ffiMA T/ir trfiyfmmto/ffiemtirram In the very early (tages,all eminent authors reeommen.]bleeding; 
but which rliould not only be ennhned to the very early iieriods, as to the first two days, but .also to such 
subjects as by their (irerious health and condition can 'bear it. The nnini.ils should he placed in an o|>eii 
airy place; the litter should be triHiueiitly lenewed ; amt the place itself should be l^uinigatuii with the 
preventive fumigation ) It lias licen i ecominendcd to burn green bungles with pitch as a substitute : 
even charcoal (ires occasionally carried round the place would be useful. Dr. l.Byard .idviscil the body to 
be washed with aromatic herbs in water ; but Anegar woutd have been better. I'li the early stages, saline 
purgatives, as from ten to twenty ounces of Epsom salts, are to be invariably used If tlic scouring liave 
already come on, still, however, purge; but with only ball the quantity: ,in artillcial purge will earry ofT 
the morbid bile ; and if excessive weakness do not come on, the sue may be adiantagrausly repented. 
Si'tons are also recommended in the dewlap When absresscs appear, they may be u|>cned, and their con. 
tents disciiargeil, washing the wound with brandy or vinegar, it putr t! sinnghing takes place The em¬ 
physematous swellings or rraekliiigs iniiy also lx* openwi, and the air discharged. The otnor essentials of 
inedie.il treatment, as detailed under malignant epideime among horses, is here anplioalile in every par. 
tii'iil.ir. When recovery takes pl.iee, it is nsii.'illy .1 very slow protess, and iciuires care to prevent other 
diseases supervening. The animals should roiitiiiue tif be housed, and neither exposetl to sun or wind for 
some tune, and the feciling should be mitritums. 

dy-f?. T/ie picvculinn of the nMiiptn, .ir the prevention of its spreading, in many respects is even moru 
important than its medical tre.itnicnt. Where it has already appeareil, all the oiit.buildiiigs, but lairticu. 
larly the ox.Iodgcs or stalls^ should be daily luiiiig.ited with the prevent 11 e fuiriigalion ); .and even 

the whole o( the iiiteeted districts should have frequent tiros of green wood iiiado in the (qn‘n air, and 
every such .listnet should be put under a rigorous quarantine 'I'lie cattle on I'very farm shuiild be care. 
Iiilly examined three or four times every day, .mil the moment one is found to droop, he should lie removed 
to a distance from the others In very bad weather, while it is prevalenl, the lienllhy rattle should 
be IiouslhI, and parliriil.irly well fed , and Ibeir [lasturc should .ilso be elintiged 'J'he IkkIics oI those who 
die of the disease should be buried with tlieir skins on, very deep in the enrtli, and quick-liinc should be 
sirewi'd over them. 

(ill'til /'Aicwti/Awf, or infl.-immation of (he brain, railed also .voagA, now and then, but by no means 
frequenll), attacks cattle. The symptoms differ bat little Iroiii those which attack horses The Ircatniait 
iiiust bo ex.ietly similar. 

(i'Hy Iptliivimiitiun of the /uni's orcasionallv occurs m cattle, in which also the symiitonis, progress, and 
proper trcalmcnt .ire similar to tliose detailed under that bead in hoise pathology. 

liysi. liifliimmiilion oj the slomiiih sometimes occurs frum poisonous matters, and in such cases, when 
the uallire ot the )ioison is discovered, the /rcn/wirar detailed under poi.soii in horse pathology must bo 
pursued But there is a si>pcics of indigestion to wliieli c.ittle .11 c liable in the spring, Irom eating vora. 
eioiisly of the young sprouts of wood , to winch some wikids are more conducive than others The synip- 
toins are heat, thirst, rosliveness, lessened iiiiin*, ipiick and hard )iulso, with boat and rrdiicns 111 the mouHi 
and nose, the belly is hard .tiid panitiil, and the stools, when they appe.ir, are covered with g^.iir. Wligii 
the iiiuiitf] uiid nose discharge a serous lliiid, the animal iisiially ilii>s 

i?>)l Trentiiienl Blcetl at first, open the hoiiels by s.iliiic purgatives. After this giie Urge 

qii intities of nitr.ited water, and glister .ilso laigely. 

li'eiq -fhe hovcm Mown in rattle is also an iiiflannn.itory alfertioii of Ihc paunch, ending in paralysis and 
iiipinio ()l Its .substance From the frequiiiry ol its oci ill renee, it has become a subject of tiives'iig.itioii 
with .ilninst eviry ration.tl grazier, and a p.irticular matter ol enipiiry with every agricultural liiHly; 
wlieine it is now very successfully treated by the usual attendants on cattle, when skilliil; but when 
otherwise, it usually proves fatal It is observisl to lie more frequent iii warm weather, and when the 
gr.iss IS wet When either oxen, lows, or sheep meet with any food they are particularly fond of, or of 
wliieli they have been long depiived, — as potatoes, turnips, the diUereid grasses, iiartieiilnrlyred clover,— 
they e.it greedily, and forget to he down to riiininate, by wliieli means the first stomach, ot iiaiinch, lx*, 
comes so distended as to he iiaapahle of expelling its contents From this intlanmi.itioii Inflows, and 
fcriiieiit.itiiiii Ix'gins to hike pl.icc: a large qiiaiitity of air is tel loose, which still adds to tile distent laii, till 
the striinaeli either hiiists, or, by its prc'snie on the dmplir.igm, the aniinal is siilloeated 'I'hc siluatioii of 
the beast is know 11 by llie uneasiiie.ss ami gcneial swelling ot the alidoinen with thccircuuistaiicesof the 
ai1im.1l heing found with sulIi food, 01 the pre.siiinptiuii that it has met with it 

ii'l'i.J Tii'iitiiifnt There .ire three inodes ol relieving theeoiiiplaiiit, whirli in.ay be adverted to aceording 
to the degree ot distention, and length ol tune il has existed Thcseaieiiilerii.il mrdieine.s, the intro, 
ilurtioii ot a pruhanu ot some kind into the pjnnili hy thu throat, and the piniituriiig it bv the sidea. 
Dr W'liy.itt, of Edinhnrgli, is said to have eured eighteen out ot twenty hoveil cows, by giving a pint of 
gin to each Oil, by condensing the air, has been succcsslully tiled Any other siibsmiice, also, that has 
n slrotig power ol absurhing air may he .vdvantageoiisly given, t'oiniiioii ,s.ilt <ind w.ifer, made strongly 
saline, is a usual country leinedy New milk, vvilh a jiroportion of tar equal to one sixth of the milk, la 
highly spoken of A strong solution of prefiareil aiiiinoma m water often brings off a great quantity of 
air, and relieves the animal. Any of these internal remedies may he made use ot when the hoven has 
recently taken place, and is not in a violent degree But when otherwise, the iiitroiluet'.on ol an Instru¬ 
ment IS proper, and is now very gcneially re-sorted to 'I'hc one prineqiully 111 use is a spivies ol proliang, 
iiiveiited hy Dr Monro, ot Fidmhurgh. Another, lunsisting of a r.xiie ol six feet in length, and ol lon- 
sider.iblc diamotcr, having a bulbous knob of wood, has been invented by I'iagcr, which is a more simple 
inacliine, hut hardly so ettiiixeious It is iirobahle that, in cases of emergency, even the larger end of a 
eoinmon e.’irt-whip.’dexteiously used, might answer llio end. But hy lar the best instrument lor relieving 
hoven 1 attio, as well as tor elystc.^ig them, is Bead’s enema apparatus, whiih is alike applicable to horses, 
cattle, and ilos'S. It consists of I syringe (Jfg. hid a), to which tubes ot dilfereiit kinds are applied, 
aceording to tlic purpose, and thAind of animal to he operated upon There is a long flexible tube for 
giving an enema to liorses and cattle (a', .ind a smaller one for clogs (*) 'To relic’ve hoven biillcx’ks 
etl'ertually, it is tiecessary not only to free the stomach from an accuniiilntioii of gas, hut from the fer. 
menting pultaccous mixture which gciicratc‘s it; lor this purpose a tube (/)is applied to the extremity of 
the syringe, and tlieii passed into the animal's stnm.-icli through the mouth (dl, and being put in action, 
the oiTeiiu^g in.xttcr is discharged liv a side opening. When the same operation is pcrlormrd on sheep, 
a smaller tube (cl is made use of. The characteristic excellency ol Bead’s instrument is, that thige is no 
limit to the quantity of fluid that may Ix! injecleil or extracted The same syringe is used lor extracting 
IKjisoii from the stomach of man. tor smoking insectr,'extinguishing fires, and syringing fruit trees. 
\Enryc, ofGaid Sdcilit. 1419) Tnc infroduetion of .any of these instruments may hccHl-ctcxI bythehelp 
of an assistant, who slicmld hold thc^iorn of thear.iinal by one hand, and the dividing cartilage of the nose 
with (lie other; while the operator himself, taking the tongue in liis left hand, employs his right in skllfblly 
and carefully iritrodueiiig the instrument; the assistant bringing the head i^d neck into such an attitude 
as to make the passage iie.irly straight, which will greatly facilitate the operation. But when no instru. 
menis c,an he prcxiurcxl, or as eases may cx-cur when indeed it is not advisable to try them, as when the 
disease has existed a considerable time, or the animal has become outrageous, or the stninueli so much 
distended with atr that there is danger ot iramedi.itc suftlK'ation or bursting, in these uistanees the nutio. 
turc of the maw must be instantly performed, which is called paunching This m.iy be done with the 
greatest ease, inidway between the inum, or hauneh.bone. and the last nh of the left side, to whii h the 

i uiuneli ineliiim: a sharp pcmknilc is fteqiiently used; and persons in veterinary prarlirc should always 
ecp a long trcx:har, whieh will lie found niiicli the most efficacious, and by far the most safe, as it permits 
the air escaping certainly and quickly, at the some time that it preventssits eutiance into the cavity of the 


1034 


PRACTICE OF AGRICULTURE, 


Part IIL 


abdomen, which would neca^inn an equil diitention A» looii a? the air is perfectlj e^acultpd, and the 
piuiiili icsuiiiLs itb oIIjlc, the truLhar may be runottd , and, in whatever way it iv luiii. the* wound 


e: 



bIiouM be ran fully closed with vliihiiiK plaster or r tiu r iiMo no iinlti r It is iici cssnry to oIk ivc, Ih it 
this o]>( rvlioii IS so s lie, tliit w 111 111 vci iniiilii il i i tint i nniot In olitiiiu l,iioitis ii slioul I lu it iti 
ainuinint about doiii,? it liimsdt Alter n hit It is Im ii -illoiilul by iiii iiis 1 1 iiiln i tin luoliiiiK or Ill's 
imiiii hiiig, 1 stiiniil nit iliink m ty vct lii vi i j | ii|>i 1 1\ j,im n, smli is h ill 11 iiit 1 1 i oiiinnin f,iii, or niii 
"line ot spiiit ol hartslioiii in i pint of ih ortwoiiiiuis ots|iiiiC(t |iii| cntiiii in lU, in ly my ii 

tliitn bp Unlit ... .ulii Will.. . I till . ^ ' i 1, still ■ ilixition ot 

till di|.'istive orj uib miy riiiiiiti, it tir t, tliinliiri, liid sj iiiiij,ly, uul (,ivt, tor i tew iiioiiiiii, s, ,i 

tomi Np 1) 

Jiiflanimatwn of the hovuh, oi icd ralir, is by no mrins iinkn, ii i itlU pithology, the 
s)miitoins ot which do nut ihllir Iroin tliusi loiiiiiiun to the liorni, iiid tin iitat/mnt also is in ivciy 
rcbiKit the s line (blljo ) 

h'li InUmiimitum ot thi Inn, ot hut f/iWoiis, soinctimis oi'uis, in whiili rise, in aililition to the 
sviiiptoins lilt iiliil mull I In pitUis in till liorsi lOfn , tin ri is,tiiiinthi | iisiiiic iil iivtii liili m tin ox, 
nine illti rminid villoivmss Ilf till i iiliils, iiiontli, mil nostiils lhct/<T//« a/iiiiist bi siiiiil ir {i> 1 -“'l) 
(i I 111 Injtammatton <t tht /ti/mi/t, i illiil itdtinti > b\ Hit low li cilits, is not iiiiiiiiiiinon nnoiif't ittli. 
and IS, p(ilii|>s, ilipimli ill on tht loliiil did I nni ot Ihi i puts in tliiin J In mini il, to tin otiii r svnip- 
lonis III liter, adds stidiitss bi liniil, iiitl oftiii strnkllis, but ilw lys shiniiss iiii bun,' piiiihiil ii loss the 
loins, wlitrp Iriqiiintli iniio iscd In disftit, tin iiiiiii is sunn liinis si mti, nut now mil then iniiiahiil 
111 qiiintitv, but it IS ilwiys tiist nil, tben | iirpli, mil vllciw inls lirwii nr bl iik, ivlnn a 1 d il tiiinin- 
atioii in ly In piocnostii did Ilii tri dincnl h is bicii fiilli ili t iilid imilti nipliidib, in tin I nisi pqthn. 

lod) ( 1)181 t, iiid It lonsists in pliiititul blciilin{,s, uc, larifullv abstlining Iroin the uvi ut iliuritiis, as 

advisidbv Ignorant low licilni, 

li'l)7 Jhr btaih ua/ii is only tin aggravifid md HItor stagib of the ibovp 

l)>)8 Inflxmmattonot tht blatldet tbu now iiidtluii oiiurs, and in nowise ibffirs fiotn tlu cystitis of 
the horse 111 const qiit nee s ind trcitmcnt (i tsi) 

IjOIo Ihe toiler oj rnfllt irisc from dillt rent c luses they iie subjt'tt to i ^piivmodir rty/te, not unlike 
th It of linisis, snd which IS riinovid by the sunt ine-ins (lit/l) (os/n c m ss also brings on i lolic in 
them, niltd t/«i htund, fanUl hound, whii li eilteii ends |ii Die ltd tolit, imless inly re mo ye d , 
the ttiatmtnl d tins wi liavc fully detiilid ((>170) Another lolii i aeLuiiipanied with rchixatioii it 
bowels 

ti'JhO Dtanhu a, scounnn, oi \raui ing coti, is lominnii in citllo, md i brought on by exj nsure to rain, 
improper < hinge of teioil, over driving, uul otiici violi nits It is essenti illy meisssry th it the iiiini'ils hi 
taken under <over, kipt warm and dry, and have nutiitiuiis fomi allowid them 1 he medical/rm/mi/if 
has been di tailed (Otfl) 

h'lol Dt/itnlt)!/, m biart/, hloorit/tot/, and dim /lor, diflirs fiom simple stimrinp, in i greater degree 
of fi 1 ir atti nilmg it, and in its bung in in I iinm duiii at i iisrtiiuHr kind, inti part ot the intestines It 
IS freqimntly depeiidint on a vitivUtl pulri I stale of the hile, brought on by ovcr.dnving m hut weather, 
low damp pisturis 111 aiitiiinn, \i J he discharge is c haraetensed bi its bad smell, and by tlu iniieous 
stingy pate Iks hi it, and also bv its beat and smoking iilitn voiihd ,ill wliieh iic viiy clilTi rent frniii the 
mere tliaiharge of the ilime nts m isl iteof solution m duiiihcpt, and ivhiehdiifireiuis should be caicfully 
inarkeil, to distinguish the one from the otiici hint as midir itvsintary in the horse (Irt/O) 

(>%f iiUouh When aetiie liver is iii t prisliit, and yet rattle arc very dull, with great yellowness of 
eyelids, nostrils, &r, it arise it,from some bill iry obstntition, to wine h om ii and e ows are inoi e b ible than 
huises, Iremftheir being lurmshed with a gill bladder, it is a more rommon eompkaint in somi ot the 
<(>M provinces on the (ontment, where they are liuiised and stalkled all the year round, than it is in 
Kiiglaiid The tnntnirnt is tin same as ditailcd lor ilironn iiidamination ot the livi r in horses, (0480) 
adding in every instanee to it a ihange ol pasturage,.and if eonviiueiit, into salt marshes, whiili will alone 
oflen offnt a ‘ 

us of the eud Ihis inters tin Ii'-t of most tow Iwihcs’ diseases, but ai less i disease than a 
Bymptom ot somi othei atleilioii, indeed it is ividint (hat any attnk siithiiciit to destroy the appetite. 
Will generally tneasion the loss of the cud Ti is posMbli, however, that an cut asinnal hual atfee lion or 
paralysis of the pauiiih may oce iit, partii iilarly w hLii it is distciiilcd with unhealthy substaiu es, as aeorns, 
crabs, the tops of some of the wuudy shrubs, Ac ihi tualmcni, in sinh cases, consists in stiinuJating 
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tlie stomach by tonic*, as aloes, pepper, and gin mixed: though these, as liquids, may not enter the stomach 
in comiiinn cases, yet in this disease or impaired action of the rumen they will r(‘.ulily enter tliere, 

li'liij. Sl.igfifis, (iiiisci/, or lutanie, arc soinetimes the eon sequences ol over-fi-eding, partienlai ly when 
from low keejiing cuttle are suildenlj moved to betti-r pasturage. Ttrnt with bleiHling iiiul ptirKing 

ti'Nifl. Ti'la/ius^or /orkfdjan\ now and then attacks cattle, in which case it presents the sable appear¬ 
ances and requires the same tientment as in horses 

tilhit), I'attlr sUrgrry is in no respc'ct ciillerentlroin thntlapractire among horses, the wounds are treated 
in the same manner, (tormg with the horns will soinetitn^ IK'iietrate the cavity ul the belly, and let out 
the intestines; the ircatment ot which is the same as in the lior^o ^bl77 ) Strains, bruises, a,c. arc also 
to be t! rated like those ol horses. 

li %7 Foul m thejuot Tins ueeasionally comes on of itself, but is more often the ell'ect of aecident: 
cleanse it well, and keep it from dirt; —apply the foot paste. ibibT ) 

(I'KiS IVomats, or pwkcridge, arc tumours on the backs ol rattle, iiceasioiied by a dipterous insert which 
|)iiiK'tiires their skin, and ikqiosits its eggs in each puncture: these tumours are erroneously .ittribiited to 
the tern owl or goat-sueker (.Caprimblgiis europ''iisX 1. When the eggs arc hateheil, and the l.irvie 
or maggots aic arrived at tlieir lull si/o, they make their way out, and leave a large bole in the hide, 
to prevent which the destriirtion ot the eggs should be attempted bj nipping the tumour, or thrusting iii 
a hot wire 

litlo'i CntUr ohlr/iirs .ire not very varied ; young cows of very lull habits have sometimes a super, 
aliiindaiit secretion ot milk betoie ealving, vilin h pioduces fever and he.it; soinctiincs, from eohl taken ; 
the same will occur .liter calving also ■ in either case, give mild vlry lood, or hay ; bathe the luliler also 
with vinegar and water : m some i ascs, vvai m loiiieiit.itions do bfst It the lever run high, treat as under 
lever in horse pathology. 

f)‘l 7 U The p3o(Ci!> dj la/uiiig is usually perforrnevl w itlioiit diinrulty; ‘omdimci, however, eiosv j.reseiit- 
.'itioiis take pl.ue, and soinetiniis a ,-unstritlioii ot p.iits prevents the iiatur.il p.iss,ige ol the calf, 'i'o .ict 
properly on these occ.vsioiis, great paluiice is required, and much mildness; m.uiy cows have been lost by 
ill utal pulling, we have seen all the men and bojs of tl.e f.iiin mustered lo pull .it a rope altixed .ilMiut a 
calf, p.irtly )>rotrud0d, winch, when it wasllius brought away, was loreed lo he killed, and the mnllier 
.soon died also train the protrusion ot parts tins briit.il loice hroiight with the calf. A steady moder.ite 
pull, during the throes ot the animal, will iissi.l nuuli; having lirst direiteil the attention to the situation 
ol the calf, tluat the preseiit.itiuii is such .is nut to obstiiiet its pi ogress, it it does, the call must he loreed 
b.K k, and till lied or |>laeed .aright, 

i >')71 ll'hethe) mg, ai 1 1 /eiiltim <\f the nflei -hii Ih or bat den — It sometimes happens that this is ret.iined; 
foi winch no better riiiiedy has been Intluito discovered than waiin clothing and drenching with ale, 
admiiiistv'red as a lorcer 

h‘) 7 ‘.' The daeiiMW if rn/i'cv arc iiriiiciii.illy coiilined to a species of conviilnoiis whiih now and then 
attacks them, and whicli soini times arises tioiii woiiiis, and at others trom cold Wlicii the liistc.iuse 
oper.itcH, It Is then relieved by giv ing .i imid .iloetir puige, or in delaiilt ol that, a mild dose ml ot tlv- 
pent I lie, as liair.an ounce, night .ind moriiiiig in the second, wrap up the aiimialwarm, .iiid drench with 
•de ami laudanum a draihm ('.lives aic also very subject to dianliuia or m.uui will readily jield 
to the usual medic iiu's. toja2) 

Si'c r. II. The Jiiiffalo. — Bos hiibuliis L. Tiuffle, Fr.; JJiiffalo, Span.; BuJJiloehs, 

Gcr.; iincl Jiiijle, Ital. 

fiy7;5. The huffalo is found w ilcl in India, Aimrica, and vaiious parts of the globe, and 
is ill some degiee donu'slicalcd in many countiics. He is gregarious, docile, alert, and 
of siiiprisinjr stiengfli; liis c.arc.ass all'oids excellent beef; and tbe horns, which are jet 
bl.u'k, and of a solid consistence, take .a jiolisli of vondcrfnl beauty; they can be con- 
vcrlccl into fabrics of use and ornament, sucli as mugs, timililcrs, knife-handles, Ac. In 
this way they sometimes apply tliein ; and when orn.nncnts of silver or mother-of-pearl 
aie emplojccl, the contrast witli the jiolislied black of the liorn is agreeably striking, 
'riie boss on the slioiildcrs is, .as well as the tongue, extremely rich and delici|)iis, aiicl 
supeiior to the best Englislt beef. It is usual to cure the tongues for sale. The bufliilo 
far surpasses the ox in strength. Judging fuim the extraoiclinaiy si/e of his bones, and 
the depth and formaticni of his chest, some consider him twice as strong as the ox; .and, 
as an .minial of labour, be is generally preferred in Italy. In tliis country tlic ingenious 
pliystologist, Hunter, lias caused liullalocs to be trainecl to work in a cart At lirst tlu'y 
weie re.stive, and would even lie down; but afterwards tliey became ‘te.acly, and so tract¬ 
able, that they were diiveii thiough the .streets of London, in the Wdccl cart, as quietly 
and steadily ns in Italy or India. 

OOl-l. The buffulo is kept sevhal gentlemen's parks as an object of luxury, and lias 
been tiained .and woikcd bjj Lords Shtllield, Egremont, and some other amateur agri¬ 
culturists. Many piefer his flesh, and some Jiis milk, to that of the bull family. 

(iy7,3. The breeding, reaung, and general ticatmenl of the buflalo may be tlie same as 
those of the bull family. 


Chap. V. 

The Dai)y and its Management. ^ 

6076, The mannfachire of butter and cheese is of necessity carried on where the milk 
or raw material is at hand. The subject therefore forms a pait of farm management, 
more or less on every farm; and the jirincipal one in dairy farms. In mbst of those 
roiiiities where the*profit of tlie covf arises chiefly from the subsequent manufacture of 
the milk, the whole care and management of theiarticlc rests with the liousewife, so that 
the farmer has little else to do but to superintend the dei>asturing of his cattle; tlie 
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milkinp;, churnin", anti in short the whole internal rej^ulation of the d lirjr, together with 
the c<iri of inaiktling the butter, nheie the- siine is iiuide up 'wholly for home lonsump* 
tion, f ilhng ,110110 upon tlio wife Jii tins clepirtinent of rural eeonomy, so large a 
portion of skill, of fiugility, elcanhness, industry, iiid good nnnageineiit, is required m 
the wife, that without them the fanner may be ina erially injured. This observation mil 
indeed hold good in many other jiirts of business nlneh pass through tlie hands of the 
mistress in a faun house, but tJiere is none wherein ho may bo sogreilly assisted, or so 
in iterially injured, by the good coiidiut oi want of care in his wife, as in the dairy. 'Iho 
dairy husbandry is more extensively and suecessfully pinsued in England than in Scot¬ 
land or in liehuid. “ Ys to dairy hnsbuidry on iny thing like an improved plan,”sa^s 
Alton, “ It IS still eonfined to a mere comer of Seotlmd ’ This corner is the distriet 
of C unninghame, in Ajishne, of whieli he observes “ The cxeelicnee of the improved 
breed of tows in Ayishirt, as well as the snpeiioi quality of Sfratliiven veal, the Glisgow 
Inittei and milk, and Dntiiop eheese, to ill others in Scotland, aie things that ciimot he 
disputed (Alton \ Dinn/ lluibanfln/, iVi/. p 18 ) We shall in giving the* tlaiij hiis- 
bindry of l.ngl iiid glance, at tlie*snne time, at the p< iliaiities of the Ayishiie daiij 
hiishandij, .is given b) the luthor list quoted. 

<i'i77 7/u < pt I iitioni of t/i( ilam/ in ill its linmlics sicstill rondurted peril, ' more cm|,iritill) than 
Ihnsi of 1 IIV other elepii'mentol hiisbiiidiv, tlioii},h it would ippeir thitseiLiiei,ih iii^try in piitieiilir, 
might he i)iplitd to discover the pniii i) les iiul r((,ul itc the pr u lite, ol the art, with taeilitv iiid preeisicni 
Wi hue he ird it idiiiitted, in e miiu lit author obvc rves, e v< ii by experiiiiced el urjnien, th it the cpi ility 
of the ir eliei s( s (litlers iiiiteti illy III the same se isoii, niid without bnnt; ible to ivsi|,ii i re isoii Iveiy 
one knows bow eliltereiit tlie ilu is, nt (■! iinsti r is tiom tl it ul I iiesliire, tliuu„h butli ire made from 
fresh milk, the priHliK ( e t euws ol the siinc breed, or r illu r, in both eiiuiitics, ut ilinoi,t cvei v breed, iiid 
led on I istures tint eto not evliihit ii ) remirKible il He re me in seil, elimite erli«tbi,;( 1 veil in llu» 
s ime elistru t, some ol wint must i) jx ir tlie most im| oil iiit )iomts ire t ir troin being settled in prie tire 
HI irslnl. Ill 111 liuiat ftiJ! wy tj tU mi \tti \Utn , lias i({,islei(il i iiuiiiberui olise i v itions on tlie heat 
01 the diir\ re>nm, iiid , I the mdk when the rennet w is i|>plud in eheisi miking, on the time reiiuircet 
for eoigiil iti II, nid the he it ot the whey iitir,*whi h iie euriinis, e nl, b enn e they ))iovi that no iiiii 
ten in rule is observed in niy < t these pirtienl irs i lie s-ime elisi lep me) is nli ei v ible ni ill the sill scsjueiit 
ofei itiuns t II the ehei SL IS iLinu ed Iroiii tl e i ress, nileveii itteivv irils m the diy ing room One would 
think the preeess ul syltmx the elieeses the me st sun) le e t ill, -nid yet it is someliiiies, is in the west of 
SeotliMil, mixed with Tne inul, ni otlier m tunes ) inred into tlie milk, in i lupod sj ite, be tore being 
eniguliteel, nid still more e mmi uly never i]|lied it ill till tlie cbeeses lie loiuitd in tilt press, iiiii 
till n only i xtern illy In tie iting ot tlie el m v, we li ell first oiler i li w rein irks on the niture ot milk, 
ind the pto|)eities ol tint ot elilterent iinin 1 nid next eon idit the el nry house mil its Inimture, milk 
mg, 1 hiiimng, elieese mikni,, nid the difteieiit finds it eheese, butters, ere nils, nid otlier products of 
tin dairy 

Si e r, I. Chtmual PmuipU i <f Mill, nnd Ilu Viojicrlii s rf Ihi Mdh of (hffinnl 

A iimah, 

lO'S TtU mill Used by the human spe'eus is oltiinid from viriim inirmls, but eliieflv the eow, isn, 
e we, go It, m lie, in I ( niii 1, tli d in me si ge neril use in llrilish d in viiij, is tlie inilk of the eow, whu li in 
in ilern times li IS ree ivid ere it iiii] loviii ilit inejiniititv tswell is i|nilitY by nniliui etions in til fniin 
ot mil h I ow , III the ir mi de ■ I iioni isbii e iit, niel in tbe m ni igenu lit e t the d iiiy Whiteverln the 
kind I tmmil liom wII 1 h milk IS t ikeii, its extern il I IIerii ler IS th it ut i white o| ique Hind hiving i 
swioti 1 liste,'in(l i sjieeilu gr IV ilv oniewli it grntcr th in fli it ot w ite r Ncwlv tikeii fiom the miiiid, 
and ill nvi el to rem nil it rest, it e) n lies into two [ irt , i thiik while Hind i illcd e re iin, whie h iidle Is 
on till sur|t 111 in i thin sti itiim nut x ii e ii den i w iterv body, winch rcnixiiis below Ihe epi inlilv 
and (jnxiity of ere im, nid the tin e it riejiin s to si|) ir itc Irom the* milk, \ irv xiii iding 1 1 the ii itiire of 
the milk md the tiiniiritiiri 1 1 the ilnoiheii ^Iilk vv I le h h is stc exl some time iftei the* seimr itii n ot 
the 1 reim hist becomes xe esc cut, m I tlieii ee iguliti s Wlien the i )X{,uliim is pressed gently, x sereins 
Hill I IS t IK 1 (I nut, iiiil the rein iniiler is the e ise >us | irt i f milk, or ] me ehei e 
lb ) hutt 1 , or sediililied e re nil, one ot the most \ ilu ible prexliielsot milk, is nhtxinc'd xrtifii illy I y 
linn mug , m ope ixtioii an de g lus in its e llii ts to sh iking or be iting, by whu li the c renn se |>ir ites tre in 
the c iseous put and seinm, in x more* sedul liiriii Ih in when left to si'parite sjiont mcuiisly It is liter 
vvirdsreiid led still me re solid hy he iting with i wooden spitnit 
( Ihll f7/(iv isobtmied by first inigiil ding the milk, either vvdh, eir dopiived of, its c remi, xiid tin ii 
px|)rissing the stinm or whey, the c insniiil did iiiiil so proluei I torms eheese ihe milk mav Ik 
e iigiilatici III various n lys, hut tli it elfect isehieHy iiroducid by Ihe use of re unit, whieh isprepiiid bv 
digesting the lo t of young rmniii ding amm ils, espeiiallv tlixt ed tiu exit llie rtiiiiit is puuied into the 
milk whe n new Iv liruught trnm the eow, or the milk is w irmtd to oKIOO lor th d purpose J he rich 
iiiiis of eheese depends e n the qii iiitity ot ere im whieh the milk m ly hive tout lined , its quiildy ol keep¬ 
ing on the qn iiitity ot a ilt idiled , Kiel the d grec nl pitssnre use 1 to collide the whey 
biSl Hhiy expressed from i oxgiil ited milk, it boiled, xiid the vvIuiIl e urd preeqidited, tieenmes trms 
pxrent xnd eiilourlesii Jly slow evaporitio i it iliiiisits < rvsttla ot sugir, with some murixti ol ixitash, 
muri ite of sod i, and phos|ih de nt lime I he liep ul whirli remmis alter tlie separation of the salts is 
eonvitted by ((Hdiny into i gel itiiioiis sub time I whey be kept it bee ones sour, by the lormaiion ot 
XII XI III, whu h IS e tllixl the Ixi tie xi id, xnd d is to this th it thi sjioiit tin ous roaguixtion of milk, liter it 
rcmaiqs at rest, is < wing JVlilk m iv, afti r d is sniir, be te rmeiited, md d will yield i vinous intoxii ding 
lu|Uiir i his Is pr u Used liy the mh itidxnts ot the iniist uurlhi rly isl nids of I mope, with butte rimik, md 
by the lartars with the milk ol the maie Milk is likevvise seisee|itilile ol the iietous lerineiitdioii 
WISi Ttu constit lint pntti of tiiil/i ire found to be oil, i urd, ge I dine, sugar of mdk, mui idle ol soli, 
inuri etc ot potash, ] hosi>h de i f lime, md nl) hiir 1 host sniist niecyi enter into the milk of all aiiimiN, 
but the pii)|M)riiui)s > iry in different speeies i he v irious m Iks in use as foexl aie thus distinguished — 
bSSi roui'v millc produies^ eopious, tine k, amt yell w crexiA, from whu h a i onip ict roiisistent liutter 
IS liirmeel, *he curd is bulky, and re* nils much serum, whu li has a greenish hue, i sweet t iste, and run- 
tains lugai ot milk xml neutral salts 1 he milk ot the biiH ilo is essentially the same as th it nl the eow 
I <j8t /fvv 3 milk throws up a cie tin reseinblmg that ul worn m s milk, the butter made tiom it is white, 
soft, and disppscel to be r me id, the i urd is similar to th it ol the worn in, but nut unctuous, the whey is 
lolourless, and eunt nils liss silts, and more sugar, th m thit of the cow 
biMi 1 Ul « » 2 eM thiows up is mill h ere iin as th d ot the icsw, iiid of nearly the same colour, the hutti r 
mailt from it is yellow and sod, the curd is Id and viseid, the whey is eolourless, and luntailis the 
smallest ejiiantity ot sugar of any milk, and but a siti ill pnrtiui ot muriati and phnsph ete of lime 
(iiibb hoat 3 milk produces abvufanee ot cream, which is thicker and whiter than tliat from the cow , 
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the butter U white and toll, and equally coinous, and so is the cunl, which is of a tim'.cr consistence than 
that ol the cow, and retains less whey. 

(5<)S7. Mate's milk produce’s a very fluid cream, similar in colour and ron’iistenee to good cow's milk 
before the cream appears on the surface; the butter made from it has but little rmisislcnce, and is readily 
decomposed. TJie curd is similar to that obtained from woman’s milk, .and the w bey has little colour, and 
contains a large proportion of .saccharine matter, and of saline substances. 

lifiHfl earners milk throws up little cream, Ahich is whitish and thin, afliirding insipid whitish butter'; 
the curd is small in quantity, and contains but little whey, which is colourless and somewli.it saccharine. 

l>!)89 Suuj’s milk. In China, especially about the city of Canton no other milk c.iii be had but that of 
the sow. It is rather sweeter than cow’s milk, but very similar in .m other respect's. 

fi9!H). In the use uf these milks, that of the camel is eliicfly confined to Africa and t hina, and that of the 
male to Tartary and Siberia. In India tlie milk of tlic biiflUlo is preb'rred by the lutivcs to that of the 
domestic cow. The milk uf the gout is more geneially used in Italy and Spain than in any other couii. 
tries in Europe; they are driven into Leghorn, Fiorcnce, Madrid, and other towns, m flocks early in Iho 
morning, and milked in the streets. The goat will .dlqw herself to be sucked by the young ol various other 
animals, and a foul which has lust its mother has been suckled by a goat, pkiced on a barrel to lacilitiitc 
the operation. As the buttir of gnat’s milk contains a l.irger prniioitioii of gtl.itiiic, and le.ss oil than that 
of the COW', it IS recommended by physicians as nearly eiiuully light as ass’s milk ; it is the most prulihe of 
all in curd, and forms excellent cheese; but it is an error to supjjose tliat the Tarmesaii ,a skini.niilfc 
cheese) is made from it. Ewe’s milk is giadiially wearing out of use, though it makes cxci'lleiit cheese, 
and some milking ewes as well ns goats might be kept for that nuiposo, by those who have extensive uji. 
land grass.lands. The milk of the ass comes tlie nearest to that ol the woniaii, and being the liglilest of 
any is much recommended in piilmoiiary and hep.itic alleetions Soda water and w.iim low's nidk is 
taken as a substitute, and found almost equally light, 'i'fie milk in universal U'C, as an aitule ol fiHid in 
Britain, is that of the cow. 

ftWl. Laetumeters for luicertuining the value of milk, relatively to bulUr and cheese, will be described 
among the utensils ol tlie dairy in the succeeding section. 

Sect. II. 7'lie Davy House, its Furniture and Ulensifs- 

6i>92. The dairy house, for general purposes, consists of at least lliroc separate apart¬ 
ments, the milk room, tJic tlairying or working room, ami the cheese or store-room. 
The two former are generally separated hy a pass.age or lohliy ; and the latter is very 
frequently a loft over the whole, entered by a ,’tair from the lobby. 

(lykl. Thepioperttcs requisite in a gooii mill-house are, that it be cool in sinminpr, and moderately warm 
in winter, so as to preserve a tempeiature iie<ulytbc s.une tbronghout the whole year, orsabout V’i fle- 
grecs ; and tb.it it be dry, so as to .idmit of being kept cle.in and sweet at all tsmiw. Eor these rc.isons a 
liorlhern exposure is the best, .mil tins as much under the shade ol tiees or buddings ns possible, if it 
can be so sitii.ited that the son can h.ive no inlliieiiee either on the roof or w.ills, 'O iiiiii h the better 
G!i!)t. A Will cunstnutnl liiittei liiiiiij should ronsist ot thiee ap.irtnH‘iits; a milk-hoiise, a churning, 
house, with piupei boiler, as well as other convenionces for Ec.ilding and washing tlie iinidemenfs, and a 
room for kceinng them in, and lor drying and ailing them, when the weather will not pet nut ol its being 
dune without doois. 

filf'i.i. Thi ihe,se dam/ slioiilil likewise cinisist of three ii|iaitments, a milk.liouse, a se.vlding ami press, 
iiig-house, and a salting-house It is essenli.d to tlie i heese il.iii y to h.ive a command ol heat during the 
cold season. When milk is exposed to a degree of cold helow .OOo at any time, from tlie moment it is drawn 
from tlie cow, till the cheese is nol only jiresscd, but, to a gieat extent, dried, the cheese will not be good. 
“ it IS not enough that the milk be ag.uii heated, it must iiev'er he allowed to become too ruin at any 
time, not even m the press ; oi if it is, the qinility of the cheese will be mui li injured.” (Alton's Dniii/ 
lliisb. p. 82) To these sliuuld be .'willed a ebeese-iooin or loft, wintb may with gicat propriety be made 
above the dairy. Tins i>, however, geiier.illy sep.'irate from the daily. Hut a milk d.jiry'requires only a 
good niiik-house, and a loom lor sialiling, eleaniiig, aiid ailing the utensils. The size ol the milk-liouse, 
.according to Alton, ought to be snilicieiit to ronl.iin one day’s milk ol all the rows belonging to it. 

(ilKJU A daily Joi the nuvate use oj any fai iiu i or lamily need not lie large, and may very ccoiiomically 
be formeil in .I'lhick walled dry cellar, so sitii.ated as lo li.ive windows on two sides, the nortlAand east in 
preleienee, loi venliKation, and in oulertb.it these windows m.iy the better exclude cold in winter, and 
beat 111 suininer, they should be fitted witli iloulile..s.islies, .and on the outside of the outer sasli should be a 
fixed ll.ime ot close wire netting, oi hair iluth, to exclude flies and other niscets. 

69f)7. Of dairies for dairy farmers llieic are diirereiit sises and shapes. 

G*)U8 A dam/ -honse connected with a cow-house, and mill for iirejxiring food for the cows, cliuriiing, 
and wa-hing tlie family linen, is thus arratigeil. L/ig. 871) The dairy (a,b, c, rf; is at the north «nd, lias 




> * 


hollow walls, double doors, double s.asbcil windows, ami/in ice-house under The milk room (a) is *ur. 
rounded by milk coolers, and has a butter slab and jet in the centre I’he Jot is supplied from a cistern 
over the steaming house (J, g), to which the water is raised from a wcM by j foicing pump worked by the 
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pm Vi\u lJ Hi s dos supplvinp Iho jot, it lurnnhcs, by i ocks and pipes, water for the usual dairy purposes, 
ihc sltanimt or bolliuf'ot <ood for thi low^, their drink, nid wishing out the cow-house, the wishing 
maimnt, i^e liic churning room (6), is sepirated liom tlie milk room by double doors a’’ the latter 
aj<} trom tJie ehLibc room (r ind stere eIo«Lt(d) ihe gin wheeUc) 

IS woikidliy one or two Jiorsis or oxen or asses, according to the 
^ ^ work to be done i lie steaming and wishing room (/,g) h i large 
> jy, roomyapaitniintpfsipirly fitted up,aiidfiirnishc<lwitht«obailcis, 

a inuliiiic for steunnig cattle food, anotlitr lur wishiiig linen by 
^ yy ' fib mi, one imjilhd by the giii wheel opcntiiig on an axle with 

bcihrs <r IilUrs(//g 87 i), and a cylinder of open spirs, which 
0 >v turns roiiiul ill i box ot water for washing potatoes nr uthcr loots 

^ ^ /\ lliL cow !lou^''(A A) la ( ilcuhted for fort\ cows to be ltd Irom 

A 1 rm 1 |n s igc in the (ciitre At the south t nd a 1 irge apait- 
\ V ^ mint (i) open to ihc roo* tor hay, stiaw, green herbage lor soiling, 

y~^ turnipa, iiK^other ioixl, and under it is an uniMrmm vaulted,'inU 

honiwhuh the liquid is dr'iwn by a llucinnm pump ( 44 U 4 ) out- 
hide ot tin buildiiii^ md some jards aihtiiit 

fi no 7 At/frto V I'i) iniU^\ /iihsun uiulcd by double walls, the inner of bruk 

or htoiK, nun iiiehcs oi i foot m tliukiK , iimI tl i oiiti r il iit (wo tcet distainc, built of stone or turf, 
or t bink oi earth i n (d with tuil in ly lx 11 iced nil t the ii ner wills 

/(KK) iht stz 0/f///« y 4 should V irv nioidiii/ to Ih it of the number ol cows Marshal found 
in Olnuii tirshire out 1 ir lurtv fow to bi twciit) lect b\ sixte u, and one lor one bundled, thiitj by 
forty 1 he Voitli Wilthliire d iirj rooimhiM m (,(iiei il, he s^ys, (lucr lours, frequently ojh nmg under 
a p» lit Jioiisc or tpi n It in to *htd , which is i 11 niiinitiuy, iftoidint^ idt and shelter, md giving 
i dtrree ot tooliKhs to the daily room In * nt in tud lu cbseriid two doois common ele sc boarded 
do r < n the insidt nid an opi n paled gite like doorc ii Die i ut ide , gtiing a tree act issiuii ot Ji in clone 
w iimwtithtr, md, at the sum tiimjitin leuird uiist iloj s and poultry A com enie my which, he 
Hunks, would be in iinprovtimnt to any d i rv i «)iii in the huniinir season J he inside williniybe 
£>1 leii 01 eight lect high in the sides, on whu h in iv be 11 letd the ranplcs to supnoit the lool, iiid the u ills 
it tlm gallic s cauit d up to the height ol tbei on| Us Ijj on the i should be 1 iid a io( fot leods, or th itc h, 
th It sh lulii not bi less th in thiee let t in thieknc s wliuli sh uld 1 e \ rodueed downwaid till it covers the 
whole ot the wills on each bide to the gnund biitherc il th itch or recdb be not in sueh pltnly laeonlil 
be uibhid, Dll le ib no occ ibion lor 1 tying it quite so timk In the lOol, ex ictly diovt the middle of (he 
bulk ng, should be 11 wed a wooden pipt ot i sulhiiint liii^^th to rise a loot ahoie the rod, to berve me i 
hion illy as a MiiUhtor Ihe top ot this timne 1 should he eoveroil, to prevent ram honi fretting tlirc iij^h 
It, and a V the fitted to it, that by me iiib ol v string could be opened r i shut at pli isure A window iho 
should 1 m nn le upon one bide 1 rgivin^K l^lit, to h (Used by me ms ot two f,Iued liainis, one on the out 
SI , md the (tile r on the inside Ihe use ot this elouble s i h, its well as the gre i( tint I nc s of the w ill, 
amid th( liutih upov the roof, are to leneier tiu teiiqiiiture ol this apiitinent is cquil ab |KmibU 
it ill se t>oiid ot the ye if, by ellectually euttiii^ it oil from having uiy direi t eomiiiunic itiou with the 
i Ntcrn il III 

70H y// (htn/ho 7 is mnft ttseo/br/)}af itUUfln ;; le f ce ntaiiis three ipaitmi nts, a milk house, 
(liiirtiiiig ni in, and tlu rorm tor the uteiis Is In tie mill he nsr were (lie coolers, a sliU tor lajiig 
buUeren lOci it is m uk n|> loekslei diiwm^cU the milk tnm the eiolcis, i lii^e cock to tliuw 
w itei on tlu tlooi which si ]>es i httU Ireni Hi it ] irt (ikKs it (I« b ek j ut ol tlu in le r , (i r Icttii ^ 
iiiwaUr, i douiflittieed , md ancDici door most cc mmonly used, t ut i mdkd In (he c Imrnjiig room 
IS a fill pi II i, a III ilir, a 1 ir>,e ei i pii il n used when Ircwii ^ llie loc in toi dniin 11 uiii ^ the uten. 
mU is also Used uii isn lully is 1 1 uiidiy Ovci the whole aie ipaitments lor Hu siivaiilb 
70(Xi I Ptf/f Mcai (/ant/ /Of apuva/t Ja/f/f/f, miv be made uiidei the sh idt ot two or three tall hoes, in 

th( lollowine manner — liinld Hu w ills ot hrieks, and Ju lli w 

a rT m Silverlcck s luanner, IV which eveiy eeurse of bnek woik 

j nid 1(1 nib oblont eantics S7I c/, the 

’ -•^saaiTVs. brukb 1 1 the < ne course hem,, 1 u 1 ilteiii itclyluigthwais /;), 

, J and irt sw ivs (cl, md tiiosc d Hic next bii Kmj, |oint with 

1 * thcbC.hy ihe cross OIKS being piutd on (111 iruddle ot tilt long 

oms(r/ Ihe cU V itioii otsiu h i w ill < f/,) should of com st 
bet undid cn bot d wi ik, ol I re uith mil thici i cbs ucoiclmg 
f ll 4 to thi 1 ki{,I t d the w ill, md n iture ut t) e lound itions Jhe 

•' 1 ‘j. 3" jilm ol uljiiy with siuh w 1) bin ul I lontain the thnc ii it il 

i| u tine nts tor nulk, churn i ^ uid iitciisiK / , md huuld 
linx eioiihk doors md windi ws tlu lutir {iiink i i v fly 
wile ihe (lev ition (/) iiiiybeol any btyk d s|||)p|(, 
teetiirc 

7 (i 05 /> Cl rowvhtt (fmtt/ona sca/e, we submit the 
fcllowine lilt plaii{^w, H'^Dis cl moll n^ form, and con 
iistfl of the three usual prineipil apartments, cm lo ed by w alUot four iiiehi s m thiekncbs, indsmioundcd 
by a passage two ket widctotlie north, and three feet to the bouth, which is igun buriounded by a nincv 



Inc^ Wgn Thepa«sige< i rnnmunu ate with th< roof by eo\ ered opciilngfi, m the ridge of winch and by 
the windows vcntilition is eomilctilv cffhetid In detail, the j hn exhd its two prniciiial entrance 
pOPCDda (ci), back intCHuee (d , e'Cijici tor heating waUi (c), chuiniiig loom (d), milk rooni(e), uteiisili 


* 
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Bill! cheMc preea (/), boiler for heating milk (j{), store closet or butUi room (h), iliecsc-room (it, pasaago 
aurroundiiig tlic whole (A), water eluset (i), and windows to ehetae room t»<) 

I y 7004 A sectiuH (Jifi 87j.) taken across the milk-room 

_^ (/„' 874 >i» exhibits the ventilating tuiini I in the roof (o', 

projecting eaves (6, r), ilicisc loom (d), passigi on the 
< 1 ^ north side (ft, niscd put ol tin lool tor veiitilatimi 

■( A g), louiitaiii III the eintrc of the dairy lA), and south 

d pissageif) 

_ ?hs- <dinatmn 87i>) presints a simple shed 

‘ '-aiSs root. Vined, liowtM n projcaiuiis iiid teecs,>cs it prt. 

mHJ s ft 01 r S w"''!'"'’ ‘'t '*‘*>rs to the soi tli, and tlieidore 

E b£Q i * iL iL> n™-8 ^ that side. It other tire 01 ivtiiiic» peiinit, may hi tovind 
li I W i *'*■ ttuittiees, Ol wall oiii unentd 

IB " tr SaJ 13 cree]x.rs 


7006. J7it Jiituici) of the daiti/ arc, in the ■Scilding-rooni, a eoppei boiler fixed ovci a 



(irc-pHte, for boiling water to was)i and scild the utensils, next, some benebts and 
sliehts in this room and the elitebt-room, and i lieiiili oi f ible not iiioie than two feet 
wide siiiiounding the nnlk-rooin. It is xerj ilesii ible, ilso, tbit Ibere should be a jet, 
or fount nil, or pump, or spring, in tlie tenlie ot the* niilk-inmu, in ordei to cool down 
the an in sninincr, and to supply dear watci it a motlerate temper ituie at all times. 

7007 2’/ii M/iWAifs of tile* diiry aie, pails foi imlkiiig into, sieees of bair-cloth or 
silver wire-cloth for passing the milk tbioii^Ii, to tiee it fioni bins and other impunla^s; 
milk dishes, or coolers, for bolding the milk till it tbiows up its eiM*» » *1 mi-kiiite* 
of ivory for separating, ind skiiiiiiiing tli I esot willow oi ixoiy for removing, llie creiin , 
bowls and bairels foi bolding it, or eitbei piep ii itions of milk-ebinn', buttu-makers, 
bultei-piints, one oi more tubs for hot oi enbl w iter, in wliitli to in ineise vessels that 
it<|uire exti undimry piinfieitioii, and a poit ible r ick. loi di>mg dishes in the open air. 
All these utensils art ]L(|iiisite wbeit bultei onlj is to be pioeliiied. 

7008 7A tit Hills i qm itt ij iliii is I I wntl ire tin ihi sc tiih in which the curd is broken, niul 

implied lot being mide iiitueliccse tin due < knife, )<<>•>'ihy a tliin v) did i if «ix d, but sometimes 

of iron, used tor till {uriMseil eiittiiig i r I n ikii g dovi ii the curd while m the i hi i sc tub Ihi rhiiM 
cloth IS a pieie of thin g iii/e, like liiiiii ilotli, in wliiih tin iliii i is | land in the |irit.b, the elieiiit- 
hoiid II, tirml ir, ind on it the dieists ire pi lud on llie sliilvis d thi iliiest loom , their duiiii ter must 
hi soiiiiwh It less III in that of the intiiid (I )i 0[iiiitiflhi v \t llit v it is i strong kind i fwoodeii hoop 
with 1 bottom, whu h, is well ii. the kidis, is peril i did with In lis to ilii w tlir wht y to esc i| e while the 
cheese is pres iiig thi i/e ol vats must dc) end i ii ti itd Ih, did i iiu! the iiuml cr rtiinircd, as ol most 
of the other iinpleinenta on Uio extent ol thcilnrv Uu clue e iii s (/j, 877 ) is a (owe i gene i ally 

dit lined l)\ 1 sen w, Hit iij li somitiinis by a dud wt ijlit, 

, A in 1 IS 11 i 1 t 1 till 1 t, the win y from the i luHl wliile ill 

the vat lliccliei i li i gs is i woodin (r ime,on inoii illy 
^ ^ pi K eii on the t liei se tub, w hen the v it is sit on it in older 

to di tin the whc) lidii thi curd Jo these miiiliineiits 
SI me add a lacti incti r, one kind of whii h (gig 878 ), is a 
gl i s tulx; a loit long with a liinncl at top 
Jill iinpi r two inches ot the tube iie B78 
m irkeil in smill divisiins, and when the 
instuinidit IS fillul to tin liiightof dit toot 
with milk, the depth ol cri im it viclds is 
notid liy till traditions on Hie iipicrpiit 
Aiiothci laitoinitcr * f< r ascertaining the 
III lull ss ol imik Irom d» spuilic gravity, by 
ilsdcgitc ofw irinlh t ikiiiby ritliermoniiter, 
on comparing its spiidt giiiity with its 
warmth ’ was invcntid by Ibus, of I iter, 
fool, but never cuiic into use Aliothii 
imentioii for tlic sami purpose was made by 
Mrs I ovi, of lalinburgh, m ISIo It con 
usts of iiriomptni be ids, bv which the 
spiii'ie gr,ivity ofHii milk is tried hrstwhiii 
iiivv niilktd, and next whin the cream is 
rimoved. ^ hen milk is tiled as soon as it 
cools, s ly to (i0°, iiid again, after it has been thoroughly 
skiinmfll. It will be found that Hie skimineti milk is of 
considerably greater gravity, and as this intreascdoiiiiids 
ui>on the separation of the fighter cr><am, the amount ot 
the iiiercase oi the diffeicure lietwecn the specific gravity 
of the fipsh mil skiiiiined milk, will hiar proportion to, 
and msv be cmiiloyid as a measure ot, the rtl itive* quan. 
titles oi the oily iinltci or bullir eoiitainid in ditlercnt 
milks Hic speiihe gravity ot skimmcd'milk dcficnds 
both rn Ihi quantity of the sail Iiaro saline matters, anil 
ol the I urd To istiinatc the relative ^antitics of curd, 
and by Hi It iletetniiiie Hie value of milk fur the purfiose 
ol viildiiigiheest, iti-giily itqiurul to lurillethc ikiin- 
iiiilk, nd uaedt nil the spec lilt 1,1 uitj ol the whey Jhir 





104a 


PRACriCC OF AGRlCULTipSaFl. 


Pam nt 


vttey 'Will, or rounc, be founo of tower epeufic gravity tiian tbo ikitnined mtlfc, and the number of 
of dlflbreiux ailbrds a mejnirc of the relative quantities of the curd Aerordliur to this hyi>o> 
‘ 1 tbe aereometric beids tta-iy be taiploycd to ascurtain the qualities ot milk, relatively both to the 

mhnatactureot butter and cheese (irons q/M Jligk Sera, vtet v parti) 

7(KW /m mM rooh-ts and rhmns there is considerable varlaUonol form Mk coolers are generally 
Wado of earthenware or wood, but of late years they have been formed ol load, marble, slate, and cast- 
4ron rheir general <onn is round, and dinneter fiom ona to two fhet, but in extensive dames they are 
often made several feet or yards in length ami JVoni two to three feet wide, with holes at one or more 
oorners to admit the escape of tlie rolUc after the cream is removed. Ihe safest dish is wood, though 
j| reqoiros most labour to keep it sweet, next fs cirthenware or China, though on the leaden glare 
of the former the acid ot the milk is apt to operate Leaden dishes or troughs, though very general 
in Cheshire, are the most dangerous, and the objection to slate coolers is the joinings of the plates. 
Which are always unsightly, impcrfeit, and liable to be ojieratcd on bV the laitlc acid The an 
noaled and tinned cast iron dishes of Baird a Invcution (in lii(H>i, and which are now becofnlng uilivers il 
in Scotland (Ation s Dairi/ fT,\f 81}, are {lerhaps the best fbr sui h as do not choose to go to the exjicnse 
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cif C nma dishi s 1 hey ire durable from the nature ol the 
material, not liable tone broken by falls by being annealed, 
e isily kept clean from being turned smooth, and also very 
economu tl an I siicl to throw up more rreain from a given 
quantity ol milk than any other 
701 ) Bisidei th cxmvwn. plunge and batttl t/iutnf, 
tlnrc an. vinoii niprocecj sorts One of the best 1 ir 
using on n small s( alt Is the jiatent Imx ehUrii (fig IT)), 
an 1 nil a I icge 6i ale, the plunge churn, worked by le\ era 
put 1)1 inctioii eitlierby a maflw liorsi I he Derbyshire 
I burn (Jig SbO), which works on the prmripk of the 
barrel (nuni is an excellent implement on a large scale 
1 ho bottom IS a segment of a circle, and the advantage of 
tlie 11 ill is, that when the butter is made, the lid (oj being 
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removal the beaters A) may be t ikon out at pleasure by withdrawing the spindle (c) to admit the remov il 
of the butter, or theile ming and st ildiiif, of the clmrn 
7011 lAt Laneaifim plunge (Ji^ 881) is a simple and efleetue implement, woikul by the 

o| 1 r itor st Hiding on the levers (a, 6), throwing his win le 
weight glti 1II ite ly on each, so as by means of th line (i , d) 
cniinu tc I with the i hum stall to raise it and turn it round, 
and lowe r it and turn it round altem ttely 
70U Hit m it ixqmut cleanliiteis in tht daay is an 
csseiitiil iiquis tc, IS to the walls, floor, slulvea, benches, 
and in the diirireiit utensils 

701 i 7A milk c It n and all the dislu s in wliirh milk is 
tut, IS wi II estherliuin must he talded, sdnibbid, rinsed, 
and dried evi ry time the v are used Scalding is less tre 
queiitly requisite in the cheese utensils, but they also must 
be almost daily ivashed m hot w iter, diisd, and tired 
When any vessel tueemes tiiiited with the gcielity of 
milk, it o| crites like leaven on what is put into it it this 
taint eaiinnt be removed hr ordinary aealdum, it may by 
bo ling or immersing to watei; iinprcgiieftd whin (Ukali, but 
iftcrie ants it must be H ell boiled, or a asf or two iauntrsed 
in pure water , 

1 

s Sbcx. III. Mdking and the gerufifil^^Uttna^-nent Milk- ^ 

7044. the Urns nf tm/kiiig vary ^ttally fn cliffcroat ebslricts In most pWoi^ cows 
are nfilked twite iii twenty four hours tluoughout the year, but m tJic best managed 
daiij#ewhcrO tJiev arcabundiiitly itd they i e inilkcclattnorning,noon, and.the approach 
of flight the additional quantifjt thus obt lined is vciy considerable, but accoliding to the 
ekpentsieirts of ParmenlJtr it must be infenor m rpiahly , for he fotind twelve hours rc- 
qeisito for t)^to due prtparation of the milk in the cow here quantity of milk or cheese 
IS an object, ghrcc times milking must lie^ecidediv preferable , bnt it is ctrtafn that in 
the best buttcKi^iktriets of Cngland the cows are only drawn twice a day^ between five 
and SIX o’'clock mjp'ning §nd evening. Whatevoi may be the times of milking, it is essen¬ 
tial die milk drawn off clear, fcr if the milk which tht cow can be made to yield 

at th® time be not ebrpplcteiy taken igway, the quantity left wiU be rcabsoibcd into the 
ayBtehi,i|and,do more\will bo generated than ig netessarj to supply the quantity actually 
dtHwn ofK \ 

701’i. The d/vrahtm qfmfXMng is perfonneij bv men m many flistrieU, but taking niitain generally it is 
more commumy the work ofwftmcn mitkl r, whether n mah or woinan, ought to be mild in manners 
« u^^ood ttinpeted If the espeiatioii be 1 eiformcd harshly, it becomes pamlul to the cow, who in this 
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mllkfWibcVevtt^^a is the clw, i<ieh nitifc ought on nn»«ccminttel)ttiun<dii>tb thenreet ni{tk,-hut,|lti»m 


vUnbat behM canted Into the uddUbo^j le^t. bf to^nwMtttera, it tfioujiSloii? 

tqiuneat to the teat of thi. ima ^ 

^ceoita^ i» regard to mtUcmg, coira ^e to acme plecea cm>^,-etiittt>od, hruthtt). 

__ \aoni, be^rgmincfbib their udderund teMaarcttraahed and dried, ahd tMit (ttlai^iilda 

It would he Well if# iwt ot thia reOntment were ado|>ted'in atidairiea, (hatofuunetfaehOnib 
Slid bruah, end waaKuir too odder, la IndispeniAbiL In every eataliliahment where clean MhUt la an 
object Aheordthg to wwbrdy, nuifl takera, alnta, and daudles are unfit to be dahry -wome^and no 
mincer abouM ever be aunbred to ente^ the daoy in a dirty apron covexed. wiUi haira firowifhe eow> 
liouae 


be given to the. 
the atmonilWM, _ 
WttL^janMwtt 

andcletha^EliigM 

up, 


7017 Tin^iHtang ^konsms respectmg the managfmrnt of milk m the datiy are from 
tlie " Recreations” of Dr. Andci m)u, one of the most scientific writers on this subject. 

1 Of the nuUt drawn frogi any cow it one time, that »rt which cbmea oif atthc firat la aiwaye thinner, 
and of a iduch worse qualify tbr mtking butter, than that aftenvarda obtained, and thia nebneaa con. 
tinues to inrreaie progtcsslvely to the very H^t drop th it can be cbtained tram the udder 

2 It irulk bcMput into o dish, snd allowed to stand till it throws up rrcaiii, the pnrKon of cream risiae 

first to the surffiee la richer in quality ind greater in ciuintity, tii in th it winch rises in a second equal 
space of time and the eteam, which rises in the second intervalot time, is greater in quantity, and rl^qr 
ill quality, than that which rises in a third equal space ot time, that ot the third is greater than thM of Um 
lounh, and so ot the rest, the cream that rises continuing {srogrtssively to dcercsse in quautUyV^ad id 
decline m quality, mi limg as any rises to the surface • 

3 Thick milk always throws up a much smaller piopoition of the cream whiidi it actually (IbDtams 
than milk that Is thinner, but tlie cream is of i nchn quality and it water be added tn that tliick milk, 
it win afibrd a considerably greater quantity ol ere im, an 1 consequently more I utter than it would have 
done if allowed to remain pure, but Its quality is, at the tame time greatly del ased 

4 Milk, which IS put intoabutket or otherprt jer vessel, ind larneil in it to a considerable distances 

so as to be much agitated, and in part cooled bcl< rt it be ) lit ii to tl i milk j ans to settle lor cfpam, novgr 
throws up so much, or so rich cream, as it the sime milk hid been put into tl ie laiJik pans directly after it 
was milked ■- 

7018. J'/om theie fundamental facts, the reflecting dairyist will derive many important prbettoal rul^ 
Some of thead wc shall enumerate, ind leave the re t to be discovered ( ows should be milked as lioae 
the dairy as possible, in order to prevent the m ets ty i f earr> ng an 1 cooling the milk bcfiire It ts put tntci 
the I rp'i mng dishes JL.very row s milk should be kei t si (ante (ill the j ccuharpiopertiLt of each U ao 
well kii iwn as to almit ot their being elme I, wl in those Ih it arc inn>t neuly allied may be mixed tagew 
ther ben it IS intended to make butter ot 1 lerv tl iqiiility rejictcntiiiiy the milk ofalltboseeowa 
vrliieh yield cream c f a bad qualit), and ilso 1 eej the milk that is first drawn trom tlie cow at eaeh Atilk. 
ing entirely seiiaratc from tnit wfi ch is list obtained as the qiial ty of the butter roUiit otherwise be 
greatly debasen without materially auginciitii g its quant ty 1 or the same purpose, take only We ereaift 
that 18 first sejiarated ftom the hrst dr iwn imlx Butler ot the very lie# quality can ohly be econdmicolllf’ 
made In those dairies where cheese is also made bieiiise in them the best pait of each cow a milkcanbe 
set apart fbr throwing up cream, the best part ot this ere iin can be taken in ordef^bb mgde into butter, 
and the remainder, or all the rest ot the milk andereiin ol the daiiy can be turnw mto-cbebse Xhe^n. 
t met us sep iration of cream, ind the produt tion ot l utter are nev er etfbcled but in consMUcncc of 4|ia 
production of acid in tlie milk Hence it is that where the whole milk is sekopart for the'separation 
of ere irn, and the whole of the cri am is separated tl e milk must necessanlw havo turned sojir before 
It IS made Into cheese, and no very excellent cheese tan be made trom milit wtnch ba« ODdf attained 
that state 


Sect IV. Mnitng and Curing of Butter^ 

701$, rmOe from which hniter is to be made may cither be put at once into tjie 
chum, and left there till it send up the irium, or it may be made to cream m milk 
disheay die cream alone thugned 

TOSOk ^tmdh^S geturafljt Considered the best mode, and m carrying it Into eSb^, tMl ftWk hciiig 


ivertihg the 
[ two Ok three 


where the very bast butter is wishei^l^huch srraiigenieiits are foi med as adfnit 
milk Uxtfiaetfi, mr smne other use'while liMl^et, ft may be se parated after standing .. 
or fowikMs. la perftrnuog the operatic, fint pass the cream knife round tbe edges of tike vesm, to 
srpilmMhn adftJiTmg stratunkof oream, and then draw it to one side, hft it off With tbe 8k^lm*hingdi|b, 
and poblt hi tl^Creatn bowl to be carried to the creSm barrel 
7091 CrcantOUji bh kefAfkiim three to seven days before it is churned Where {{imntily mote than 
quality ts dwdtM, the^faole of d|e milk Is churneel, without separating any eream, toe' milk is kepMn 
the ehum or in larghhorrels for two or three days, till it begins to get sour The o^rotUK ofcbn^i^ 
where the mmim aiw muk araboth to agiute, is necessarily tedious and laborious, but a great wogh^ m 
buti^ la undCMMedlf ominM, the quality and flavour of which will depend a good deal on tbo pecuHift 
gro^^akoC the mltki lha milk of Galloways, Ayrsiiires, and Alderneys, so treated^ jnakes excellent 

70S8 Bk ihempeess^ekvming great nicetylgfrequired, a regular stroke m plunge or pump^ulrnfc 
and a regUhtt n^on In ttose of the barrel or turning kind, must, if possibltk never be deviated A 
fewhasty>negalat|toal^#( turns bos been known to sj^ what would qtnerwisqwve 
butter 'Twamley an the l>airg) recommenda the selection of d,churber of a cool ji 

temper^ of a afigwte dtoposifttm wd c^acter, and aidvitoasiuvet to dtow anyilndlvidualh top 
young, to tm^ Ite lAutn wliAout the greatest caution^and circumspenloa lo those who 
arcustomdd toijr dream churned without being properly prepared, enurnmg may, perb^, tow 
SCI ere labour fbr one ii«rson in a lameWlry) bW uouiing is more easy than (lie process of makuig mitw, 
where the cream has been duly prepathd „ . , . ^ „ 

7(188 The test hmefor mekit^ 8»rf<e», dShrWg sOMrum , itWrly j# the rooming, Wfotfe tWsun 
mooli power, and if a pump chufu be used, itinay b^pnged a loot dc^ into a, tub of etda water, wni^ 

I.* 
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wlnten ftom did eqiiafity of temperature^ which f§\t be pri, 
dairy, U will very rarely, if ever, be neces^ry to churn near the 


. _ , __ . During 

managed) will generally prevail in a 
Should any bircumatanee, however. 


require thlv core abouid be taken not to churn lo near the fire as to heat the wood; as it would impart a 
strong mnchl taste to' the butter. As soon os the butter is made, it must be separated ftom the milk, and 
be put into a clean dish; the inside of which, if of wood, should previously be well rubbed with common 
salt, to prevent the butter ftoin adhering to iL The buttm should then be pressed and worked with a fiat 
wooden ladle or skimming-dish, having a short handle, so as to press out all the milk that may be lodged 
in the cavities pf the mass. A considerable degree of dexterity, as well as of strength, is requisite in this 
manipulation: for, if the milk be not entirely removed, the butter will infiillibly spoil in a short time; 
and if it be much worked, tlic butter will beromc tough and gluey, which greatly debases Its quality. In 
some places it is the practice to beat up the butter with two fiat pieces of board, which may, perhaps, 
answer very well. In this operation, some iiersons pour cold water upon the butter, for the purpMe of 
washing it; this practice, however, is nut only useless, for the butter can be perfectly cleared of the milk 
without it, but it IS also pernicious, and debases the quality of the butter in an astonishing degree. Nothing 
is so detrimental in a dairy as water improperly used; which, if mixed in any way, either with milk or 
butter, tends greatly to dcfwse the quality of the latter. 

7024. The best temperature for churning butter has been very satisfactorily determined by a number of 
experiments, sanctioned by the Highland Society of Scotland, and published in their Trantactiont. From 
these experiments it is concluded, that the most proper temperature at which to commence the operation 
of ch urnlng butter is (Vom SlP to 53 °; and that at no time in the operation ought it to exceod eSP : whilo, 
on the contrary, if at any time the cream should be under 30P in temperature, the labour will be much 
increased, without any proportionate advantage being obtained; and a temperature of a higher rate than 
65° will be injurious, as weU to the quality as the quantity of the butter. (Htghl. Soc. Trans, voLviL p. ISA) 


7025. The making up of butter is the next process. 

7026. Before being sent to table or market, sweet or fresh butter is made up into various forms j some¬ 
times into rolls or cylinders, six or eight incrips long, and from half an inch to two inches in diameter | at 
other times Into small round figures, or casts, with impressions in relief from butter moulds. Whon the 
butter is too soft for the last purpose, it may be put into small wooden vessels, which may be allowed to 
swim in a tub or cistern of cold water; or they may be set in an ice-house for an hour or two; or the 
Water In which the small vessels float may be iced. At ail events, whatever mode is adopted, no water 
ought to be allowed to touch the butter When formed into the desired shapes, it may be placed in dlahes, 
and set hi the margin of the central cistern of water till wanted. 

7027. In salting or curing bvlter the use of wooden vessels is preferable; and these 
vessels should be made from timber which has been previously boiled for four hours, to 
free it from the pjjrolisneous acid; or they should be formed from the lime tree, which 
is confidently a-ssmed (^Higkl. Soc. Trans, vol. vii. p. 355.) to be without this acid. 
Whatever description of casks arc used, they should previously be rendered as clean and 
sweet as possible, well rubbed with salt, and tlic cavity between the bottom and sides 
filled in with melted butter. 


7028. An etcellent composition for preserving butter may be made, by reducing Into a fine powder, and 
carefully mixing together, sugar and nitre, of each one part, and two parts of the best common salt. Molr 
to each pound weight of salt adds four ounces of raw sugar. Of this comiiositioii, one ounce should bo 
thoroughly mixed with every sixteen ounces of butter, as soon as the latter has been freed from the milk; 
and the butter must be immediately put into the firkin, being pressed so close as to leave no air-holes, or 
any kind of cavities, within it The surface must be smoothed; and, if a day or two be exiwcted to elapse 
before more can be added, the vessel must be closely covered up with a piece of clean linen, u|ion which 
shculd be laid a piece of wetted parchment, or (if this be not procurable) with a )>iece of fine linen dipped 
in melted butter, that is cx.-ictly fitted to the edges of the vessel all round, so as to exclude Uie air as 
much as possible. When more butter is to be added, these coverings are to be removed; the butter is to 
be applied close upon the former layer, pressing it down, and smoothing it as before, till the vessel be foil. 
The two Covers are then to be spread over it with the greatest care; and a little melted butter is to be 
poured all round tbe edges, so as to till up every part, and etfectually to exclude the air. A little salt 
may then be strewed over the whole, and the rover be firmly fixed down. Butter thus cured does not 
taste well till it has stood at least a fortnight after it has been salted; but after that period it acquires a 
rich marrowy taste, and will continue perfectly sweet m this climate for many years. As, however. Its 
mality is liable to be impaircxl by being improperly treated while it is using, it will be necessary, when the 
nrkin is emened, first to pare off a smalt tiortion of the whole surfoce, especially near the edges, in case the 
air should, by any accident, not have been entirely excluded. If it is to be quickly consumed, it may be 
taken up as it Is wanted, without any other precaution than that of keeping It carefully covned pp; but, 
on the contrary, if it is to be used very slowly, and if the PCTson employed to take it up bd not very earefol 
in olqslng it up each time with tbe covers, the part which is thus exposed to the air will te liable to con- 
tract a nnall degree of rancidity. To prevent the occurrence pf this inconvenience, when the vessel b 
epened, a strosw brine of common salt (strong enough to float an egg) should be poured, when coM, upon 
the lurfkce of 0 ie butter; and although the quality of the latter will begilghtly injured tnrtheaeniA tf 
tbe water upon it, yet that is a much less evil than the slightest rancidt'.y would occasion. ' 

7029. Bui^r casks. The following is the plan adoiited by Moir: — Cat the wood into deob of the 
lengths wanted; have a boiler of a square form, the ]cn|dh of the wood, foil of water; put In ttfs woi^ 
with a weight or pressure, to keep it immersed in the watw, and have a wooden cover on the boitgr* ** >t 

* must be done^ ClCso evaporation. When thus boiled for four hours, the whole of the pyrollgnous gcM 
wlH be extracted. The wood is then dried for use. It becomes closer and more condense^ flrom the 
fibres h^Dg oontiacted. By this method, while the wood continues hoi, it can be easily brou^t to any 
shapiV end used for various purposes; and this is the only mode by which barrels for salted btitler Should 
faenMA (Highl’Boc 7Va«/. voL viL p. $S 6 ) ’ t 

7090. When hedfer is to be exposed to the heat of a warm climate. It should be purified by melting before 
^ bedted and. {Mocked up. For this purpose, let it be put into a premn vessel,' and this be Immersed hito 
'.aaetbn eonlalning watiw. Let the water be heated till tile butter be thoroughly melted: tet It continue 
'lnthbeteteforsoBieUme,v(ihen the impure parts will subside, leaving at the top a perfocUy triuM. 
potent eil. This^ when St cools, will become opaque, and assume a cohmr Sparly reii^llng thm of the 
■ origiaat buUea being only son^hat paler, and ot 41 firmer consistence. When this refined butter It be. 
eomea ^tle stifl', but while-it IS still sooiowbat soft, the pure part must be separated Qtmi'the SttCgs, and 
be saMeft'and nocked up In the same manner as ether butter; it will continue sweet much longer in hot 
,.. 4 dli|lliteis, at irretains the salt better than in its original state. It may also be preserved strS& wfteout 
adding to it a certain pegtion of fine honey, perhaps'ane ounce to a pound bf butter, and mixing 
Ahem together thoroughly, to thatthey may twpcrfectiy Incorporated A mixture bf this sort hit a'sSrbet 
...wtoteatkt taste, and wUl k^ for years without becoming rancid: there is no doubt, therefore; twt Aat 
''Imner.might thus be preserved ig long voyages without spoUiug, *' ■ 





nuuie tfuriny <h* taMmer mAnllit, the Idea of hxteuenhe bu been MMotciittcd vlth the yeltw colour t 
bonce, vMioluanJCle* hjve been eroriwrf In Ordw to Impart thw colour Tboee moat ^eraiiy naed, 
and ceitainty the moat *h«i|cKnue, are the juice of the carrot, boS of the flowen of the martooM. encAilty 
exprertcd, Md atwoed thoiMh a Hnw cloto A nnall quantity of thto jmcc (and the reqtiUlte piwiortloii 
h goon aacertalnta by expprieueej ia dUuttd with a httic croam, and title mixture le a&ed to the reet of 
the cream when put Into the churn So emailet quantity of the colouring matter unite* with the butters 
that it never Im^rta to It any particular taetc^ 


7033. Kpnlngat^ 

Canihrtdga th« <»wb which friroducv tho fbtmer ft«u durlnf( 
Btimnicr m the MinibM iteirtitfes of Bpplni; IbreMy fi|id the 
loaMi et the tree! «ia numeeout wild pUmu which then 
ebouod ere 9 uppe«cd to improve the flavour of the butter I. 
la hroufht to ifiarJiet ui rolls from one to two feet Itmg wealth 
Jog a pound each The ( ambr dgnhlre butter is produced 
ttom the milk df cows that hied one part of the ^ear on chalky 
ttplandsa and the other la ricii mead wa or fims It Is made up 
Into I t g rolls like the Lppii a buUer, and generally ulted, not 
cured* before brought to market Ify waddng It and workii g 
t10 salt o it of It tn« Tgafidon checsemongorb often sell it at a 
high prl e Ar ftesh Bpt ng 1 1 tter 
TirtJ Tf e o vf Vcrkthw. butttr Is i ften sold for that of 

Caml ridgoshlrey to which it is little mfm r lit Initter of 
bomenetehire Is thought to equal dial of bi (ing it Is brought 


tom^gtlndhbni canning htffipcund nob, «*it of *bieh 
ft ft wasWit and put into difibioBt turns by ihe butler 

Th» liiittvof UloHcolmlilrand 
ufOxf nI>Unl>wr3>i,ood It uniiule np in hncpound wtekt 

« mnu, packnl up > bwkcti, and ml to tbt lii»di»l 

market ^ naapm 

rmr l^takumriiyMcaimiitoiMofWalnandRculand, and 
tha moon cammoua and haatlu of hnaland, ia of moallaiit 
aua.iH,when It b ptoi mIj managnli and tl ough not equal in 
quantilT it often b uai' supwwr to that produced born 

tJio ri IhW meadow,.-butter i, mow ftequentljr the mott 

t f ..liunanapement want of oleanllnaw, and Inuttentton. than 
or anjt other otum Ireland would produce the fln^ butter 
I > tlw cm] ire wire it not for the intoierablj fllthj Uateof ilieir 
cows and the want of iliaiillneia In their dairies. 


7(klA. In packing fresh hulkr, or butter lalted only foi immediate use, the leavea of cabbage, white beet, 
or ot the garden orache (.A triplex hortenaU) are to be prcfcrrul. Jhc bottom of the baaket ghoitld be 
bedded with a thick cloth, folded two or three times, then a thin gauze, dipptHl in eoid water, spread over 
it on winch the prints or roils tt buttei ape to bo pliecd, each witii one or more leaves Jrcneath, and 
am iller ones over it The lowermost 1 tyer being adjusted, told lialt ot the gauze Cloth over it, put in 
another layer in the same way, and then irver with the remainder ot the gauze Ihe butter aiioutd bo 
put Into the lidakot as well as taken Irum thence, without being toueiic^ 

70 0 H hfp butter, as ita name Implies, is butter made from the whey which is taken flrom the curd, 
after the milk is coagulated for the mmiifactiirc of cheese It is ihicfly made in those counties where 
cheese is maniitacturcd, and where it tonns no inconsiderable part of the prohts of the dairy In the 
county ul Uerbv more butter is said to be made from whey than tVom the cream of milk, or from milk 
churned altogether 

7037 11 heu M dll idrd ttUo tuio lorti, green and white, the former escaping readily from the curd, while 
the latter 18 freed from it liv means 1 1 pressure “ llieve are diRerent methods of extracting the whty 
In some dairies the whole whev when taken from the cheese tub, is put into pails or other vessels, where 
it remains for about twenty four hours, when it is creamed, and the whey is applied to the use of c^ves 
and pigs, which arc seid to tliiive as well on it, after the cream has been taken from it, as before IVie 
cream, when skimmed off the whey, is put into a brass pan and boiled, and Atbdjjprds set in pans or Jars, 
Where it remains till a siiRlciciit quantity for a churning be procured, which. In large dairies, happens 
generally once, but sometimes twice, in the week In Ayrshire whey is given to horses 


7038 Butler fanning an impoitunt article of comment as well as food, the legislature 
has passed various statutes respecting its paekige, weight, and sale Tlie principal of 
these are the 36tb and 38th oi Geo 111. 


Sect V Process of Cheese-mahng, 

7039 The production of cheese mdudes the making of rennet, the selection of a colour¬ 
ing matter, the setting ot tlio curd, and tlie managcmtiU of the eliecse in the pi ess. 

7040 The milk ft tsh draun from the cow is to be immediately strained Into the dishes or shallow 
troughs, if these ore used, in order to promote cooling, as the surist guard against lerincntation The 
Same oljeet may be attained by repeatedly drawing off the milk from the coolers, and pouring it back 
again > 

7041 To understand uhat rennet is, and its uses, it is necessary to premise that milk is 
no sooner taken into the stomach, tlian it becomes curdled by the operation of the gastric 
juice, as every one who h is seen much ot infant children must have observed What is 
called rennet is nothing moie than tlie stoinacli of an animal in which the gastric juices 
are preserved by means of salt 

7042. The application qf ana kitdcf acid will cause milk to coagulate, as well as the inftislon of several 
plants, as ladies’ b^traw (dkllum viriim), butter wort (Tinguiciila vulg&ris), and otberl With the 
former plant the Jews coagulate the milk for all their cheese, the Mosaic law prohibiting them tofningle 
meat with milk, and rennet they consiofer as meat . 

J7043 The maw or stomach of rummatme animals, which admit of obtaining the gastac juicc In a mss 
mixed state than those of otlrerfz and chiSly of a you^ calf tlnf has been killed tietoni the dlgMtion is 
perfected. Is almost universally preferred as rennet This bag or maw i* cleaned and salted m different 
ways in di^ent districts, but the following method, described by Marshal m his Hural Fconamy qf 
BorJoUt, If considered as one of the best « Take a talTs bag, maw, or stomach , and having taken out 
the curd contained therein, wash it clean, and salt it thoroughly inside and out, leaving a white vMt of 
salt over every part of it Put it into an earthen jar, or other vessel, and let it stand toree or fiw day*, 
lit which time It win have formed the salt and its own natural Juice into a pickte Take it out of tndiar, 
and hang tt up for two or three days, to let the pickle drain from it He salt it, place It atmiit in * Jw, 
cover It tight down with a paper pierced with a large xdn, and in this state Mt It remain till mntad for 
Ufa In this state it ought to be kept twelve months, it may, however, in case of necessity, be used 
a few ^ya a&ej tt has received a second salting, but it will not be so strong as if kept a l<m{^ time • 

7044 Si order topiepaie this leanetfor ««., Marshal gives the tolloaing directions —‘Take a han^ 



•4^ to It Ul© mmVf iirpparcd a# atiove tb&s li added a go^ sound wuoiig stuck voukid wtth alKMt d 

quarter of au ounce of cloves, which give the rennet an agreeable flavour'• 

mis n* strength ^ ihe i ennet thus pi epared wiH increase in proportion to the length or tune duittig 
which the hag remai^ in the liquor, the quantity to be used for the purpose of ooagutating mHk 
therefore, be ascmtalned only by daity use and occupation. In genwal, nowiver It n»y be statem upw 
the average that somewhat less than half apintofwipc measure wiii suffice iw flftygalloosornuik, 
tot whieh mumtity!m Gloucestershire, the practice is to employ about ond third <rf a 
the whole process of preparing and preservuig rennet, too much attention cannot be given to Wi eieeii- 
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linear mid awwstneai, for If it be kept teo long, to M to beeome foul or tainted, tfae oboete wiU InrarlaMy 
become affbeted by il, end nlU prove unfit for uae. . , , ^ . i 

7Wb Jn HoUan4 • tmall quantity of foe jnunatip acid it used instead of rennet, and it it the uw 
ot foil erticle which glvei to foe Duten chooie that pungent relith which induce* to many pertoni to 
prefer It , 

7047. Colouring matter. As cheese in its natjve state, that!«, such as is well manur 
iactured, being put together m proper tunc, the being of a proper degree of vrarmthu 
and in all other respects properly pressed, salt^, and dned, is uniformly of a bright 
yellow cast, the idea of exctllencc is generally attached to cheese of such a colour. 
Hence it has become necessary for the dairyman, who would dispose of his cheese to 
advantage, to impart a light yellow orange coloui to it by artificial means. 


1 preparation of foe i 
The red pulp, foot 


iiiffrwient c. __ _ _. 

or areotto tree (.Bua Orellana Lin ,fig 106), whiih it a nstlvt of America The red pulp, covert 
th© seeds of this tretp is suspended in not water, and allowed to subsidCy and when dry, is formed into 
cakes or ballt, whu.h are further set aside, until they become eomplelely dry and firm One ounce of thu 
substance, when genuine, will be sufficient to colour an hundred wiignt of cheese, and this is the coim 
mon ailowincc in the county of Olouci sttr in Cheshire, the wiigi ( of a guinea and a half it considered 
to be tufflcient for a cheese ot sixty pounds weight 1 he usual mode ot ipplying the aniotto is to dip a 
piece, ot the requisite site ind wtight, m a liowf of milk, and rub it on a smooth stone until the milk 
assume a deep red colour This iiiAision is to be added to the milk, of which el "cse i* intended to ba 
made, in such a quantity as will imp-irt to the whole a bright onnge colour, whieh will I eeome the deeper 
In proportion to foe ago of foe cheese I he mixing ol the iriiotto in no respect aflects either its taste or 

ttOLll „ . . t t 

7049 7» Me county qf C/Htktre, however, a somewhat difibrent practice obtains J here, when foq 
colouring matter is wanted, it is usual to tie up as much ot the substaiiee as may be deemed sulfaeient ill 
a linen rig , putting it into half a pint of warm water, to let it sf md over night In the morning, im. 
mediately before the milk it coagulated, the whole of this infusion is mixed with it tn foo cheese tub, and 
the rag is dipped in the milk, and rubbed on the p lira ol the hind, until all the colouring matter is cum. 
pletely extracted A more simple method is directed by Parkinson — “ Ixke, says he, “ a piece about 
foe site of a hasel nnt, put it into a pint of milk the night before you intend to make cheese and it will 
dusolve Add it to foe milk at the tune the rennet is put in. the quantity will sufhec to colour a cheese 
of twenty pounds weight {Patkinson on Live Stock, vol i p 62) 

7050. SetHr^ tlnK£vul The proper setson for making cheese is from the beginning 
of May till the close of September, or m fivourable seasons till the middle of October. 
Very good cheese, however, miy be made in winter, piovided the cows bo well fed A 
certain elevation of temperature is requisite to tlie coagulation of iiulk, and it may 
natur^ly be supoosed to be nearly th it ot the stomachs of milk-Ukmg animals Marsliol 
is of opinion that from 85 to 90 dtf,rots of heat, and two hours of time, are the fittest 
for coagulation. 

7051 Climate, season, u tather, anti pasture may require that these limits should sometimes be violated 
Mi llf produced from poor clays will require to be coagulated ot a higher temperature than tliat which » 
procured from rich pastures In some dairies the milk is heated to the pioper temperature, but the most 
approved practice is to mix boding water in such a projiortion is shall render the milk ot a proper degree 
of heat to receive the rennet this the foermometcr should be used to determine In hot weifoer the 
milk m foe cows udders is liable to become very niueh agitated by their running about, or bung dnven 
to too great a distance so that if rennet be put to it in this state the curd, iiisteai of coming in one or 
two hours, will require three, four, or five hours, and will be so sjongy, tough nid in every resiiect m 
imperfeet,(i8 to besiarcely cn ibic ot being confined in the press or vat, and whin released from the 
prres. It will heave or split, ind be good lor little Whenever, then fore, cows an diseovend to lie m tins 
state, which perhaps can scarcely le avoi ltd duiiiig very hot weither, where cows arc pasturcil abroid, 
in unshclteretl grounds, or when witer is not within their rcieli, it will be advisable to add some rokl 

- - - ■ -‘ -I-.-.-.u. j- Ihe quantity to bt mixed, IB order 

' ' experience and the use of the 
to make the rennet take efllect 

much sooner, and eonsequcntly to accelerate the eoiguiation ot tnt mii* 

70ia Tke proportion of rennit ami time fequtsttt Jor coagulation have been already monuoned (7045 
TOoO) too mucfi rennet ought not to be put in, otherwise the cheese will be ready to heave, as well as 
become rank and strong, the same cffccU will also be produceii it foe rennet be made with iMUt or foul 
materials, or If it be too strong to operate in the given time (two hours) During the proc^, foe milk 
ou^t to be covered so as not to lose more than five or seven degrees of its original heat One or tWp 
handAil* of salt added previously to nuxing the rennet will promote coagulation Some put in a bowl, 
which Is an absurd ancient custom, and injunous rather than usehil t ^ . 

7063 When the eoagulntum has taken place, the curd is broken or tut with a cheese-kniie, which eausa 
foe whey to rise through the incisions, and the euid sinka with more case Alter a short time the catting 
Is repeated, still more freely than before, and is rontimfed until the turd is reduced to small uniform 
pnttelcs. This opeMtlon will require about three q_arters of an hour the rheeve tub la again covdred 
With a cloth, and n allowed to remain for the same ume When foe eurd has sunk to foe boUom of foe 
vetSd. foe whnr is taken off by foe hand, or by means of a skimming dish, another quarter of an hour 




adapted to foe sige of foe tub, are t mployed I7ie curd is again cut as^efon, in order to iiromote the free 
a^nsMtlon of thd wh«, and pressure is again applied till it be wholly drawn off Great attention Is re. 
laubite tn conducting this part of foe business and if any partieles of slip curd sbouid be seen lloatlitt 
wJ^y, It ought to be.c!refiilly laded off with the whey, as it will not incorporate wifo foe sopa 
word, htttdissolvlw Jn the checse.causes whey springs, as already mentioned, and materially Impairs ^ 
teUMness If the wney te of a green colour, when toaoed or pressed out, It Is a certain eritenon foat the 
'Shrdbits been prtnerly formed but if it be of a wh^ colour, it is equally ce>rtain foat foe coegutktfoa 
w llTff HffV *1 tim foeese will be sweet, and of little value, and much valuable caseous matter wlif he com. 

thrown away In foe counties of Norfolk and Suffblkt foe cheese mBnufhotiirera have mcauite to 
4tom^hai diibrrat mefood for oKtractuig foe whey, whicn is worthy of notiie when foejr foink foe 
suffii^tlv coagulated, they lave strainerdn a basket made for the puri^, Into which foey^ foe 
.«ar£ anduniAhr it to remain (here ror some timo to dram, before tiicv break the curd, when foe curd 
u S^Ocntly dridncd, it is put info two or three separate vessels, and is broken with foe hssid as small m 





sdoK t^it, ^ 10*9) 

XVlifltog tMij^of tBfr|)i»oeleMntt li leatteiW <m» tiiC nd IntittaMriKbEedirithll: 
the pr^rtlon, bowever, ha« not been correctly aiceitained, «nd to regulated by expenenCA 

7054. lianagment in the pm$. Hie breeking and salting completodi a a|otb is 
spread oyer tbs cheese vat, and the broken curd being packed into it, and covered ujl < 
with the cloth, a smooth round board laid over the vat, which is usually filled to the 
height of one indi above the brim, to {M%vent the curd ftem shrinking below its rides* 
when the whey is squeezed out. 

The whoie 1$ then put (nto a press for two hours, and m it w of the utmost tmportaiico that every 
drop of whey should be expressed, skewers are thrust into the rheese through the holes in the lower pan 
of the vat to facilitate its escape. The two hours expired, the chccsc is taken out and put into a vSsel 
ol warm or hot whey for an hour or two, in order to haracn its skin On taking the cheese out of the 
wb^ It IS wiped dry, and when it has become cool, is wiped in a clean dry cloth, ot a hner texture, and 
again submitted to the press for six or eight hours Tlfo cheese Is now turned a second time, and to men 
to the salting room, where it is rubbed on each side with salt, after which it is wrapped In another dry 
cloth, ol a finer texture than either of the prcrcding cloths, and Is again pressed for twelve or fourteen 
hours, if any edges project these arc paired off, and the cheese being laid upon a dry brard, is turned 
every day. In the salting room cheese should be kept warm until it has had a sweat, or has become rwu. 
larly dry and somewhat stiff, as it is warmth that ripens cheese, improves its colour, and causes It when 
cut to have a flaky appearance, which is the surest sign of superior excellence. 

7056. Management in the efteese-room. After the processes of salting and drying aim 
completed, the cheeses are deposited in the cheese-room or loft, which should be airy and 
dry; but on no account should bard and soft cheeses be placed in the same room, for 
tlie dampness or moisture arising from the latter will cause the hard cheese to chill, 
become thick coated, and often spotted. Throughout the whole piocess of cheese¬ 
making, the minutest attention will be lequisitc; for if tbc whey be imperfectly ex¬ 
pressed, or the rennet be impure, or the cheese be not sufficiently salted, it will become 
lank and pungent. For this defect there is no remedy. The imperfect separation of 
the whey will cause cheese to heave or swell, as well as to run out at the sides. 

lOyj In m der to prevent as well as to stop this heaving, the cheese must be laid In a mederately cool and 
dry place, and bo turned regularly every day If the heaving be very considerable, the cheese must be 
pncKed oil biUh sides in several places, particularly wlicrc it is most elevated, by thrusting a Skewer into 
It by tins pru king, though the heaving will nut be altngctbcr prcicntcd,«sf'«AM^ will be given to the 
coiiRned air, the heaving or swilling will consiuuently be considerably ruduced, and the cavities of the 
cheese will be less offensive to the eye Another rimedy lor hcavaig in cheese consist in applying a 
roni{K>sition of nitre and bole armoniac, which is vended in the shops under the name of eheese-powaer. 

It IS prepared by mixing one pound of s iltpetre with halt an ounce ot bole nrmoniac thoroughly t^ether, 
and rediu ing thinii to a very nne powder About a quarter of an ounce ot tins is to be rubbed n a c heesc, 
when put a second and third tunc into the press, hall on lach side of tin cheese at two different meals, 
before the salt is rubbed on, tli it the chccsem ly be pinitrated with it '1 his prciwration is very binding, 
and sometimes proves scrviccabli, but the nitre is apt to impart an and taste, and if tcxi much be aimbed, 
and the cheese should be exposed to too great heat, the quantity ot air already lonfined in it will be in. 
creased by fermentation, and the c heese wil|,swcll much more than it would if no (lowder had been rubbed 
in The greatest care, therefore, will be nctessary whenever this remexiy is adopted 
loss Hatd and spotted rhtese may lit restored in the following manner take four ounces of peadash, 
and pour sweet white wine over it, until the mixture ceases to effervesce filter the solution, dip into it 
elcan linen cloths, cover the cheese with them, and put the whole into a cool place, or dry cellar Repeat 
this process every day, at the same time turning the eheese, and, if necessary, continue it for several weikst 
'ihus the hardest and most insipid cheese, it is affirmed, has fr^ucntly recovered its former flavouTi 


SzcT. VI. Catalogue the different Sorts ff Cheeses and other Preparatwns made 

from MM. 

7059. (ff cheeses, w'e shall first enumerate the British sorts, and next those peculiar 
to foreign e'ountrics. the description of each will be such as to enable any ingenious 
dairyist to imitate them. 

7060 The ltrick.bat eheese to so named from the form of the mould, It is formed of new milk and ergam 
in the proportion of two gallons of the former to a quart of the latter It is principally made in Wiltstuye, 
In the month of September, and should #iot be cut until it is twelve months old. 

7061. Chedder cheese, so named from the vale of that name in Somersetshire, where it is exetudvely 
made It is made in cheeses atout thirty pounds each, which have a spongy appearance, and the eyes 
are filled with a limpid and rich.muc not rancid oil 

7062 Ches/dre cheese is In universal esteem, It is made from the whole of the milk and cream, the 
morning's milk being mixed with that of the preceding evening, previously wanned. The general weight 
to sixty pounds each cheese. , . 

70(j3. Dunlop rheese (so called from Ibi having been Unit brought to the Glasgow market by a carrier 
who lived in theparish of Dunlop, in Ayrshire,} has been made in thesUstnctofCunningbamin Ayesbirm 
from time immemorial The quality ol this cheese baa certainly not been equalled in any other part ot 
l^tlond, and scarcely surpassed in England According to Alton, it to milder In its tast& and 
fetter, than any English cheese whatever.” The following directions are from this author’s D«us;y 
Dashand/y. 

7064. WSm « pwmt amt are kepi m Jkrm ae Ikef that have bsendewrilieil, snd plared In Ih* mlUi-hinue ffljasnui* 
mlk tsiUjuriaaiheeeeid wa MeruUe else evergUme Uiep an Is roUrcted iu wUl form acb<lnsafBpn>|i«rjdia. ^wai^<i|i» 
tidlM (iwiw a Say), Uw milk, u It comet firum the It 
nibnd thmngh a Move linrovlneMly lerroed a nulHg/l u remom 
unpurlliet liSoahemi<at)> and when Uie whole it coUerM, 
lilt formed into cum t> 9 f a mUture of rennet. Aa m Jk luqulrea 
to ho QOuniXtAtA as nearly m votfl'bte at tho teirperaiurv or 
immal Haut, and aa It must com contiderably durtna the 
atten oTmUkhig Aum tevural eowii, and In patting tmough the 
Steve, It la iwoewao fee theio who wt thrtr curd In Uie natural 
Agatte makaapume part oflhatwhiiiiiald|i,m niUlnga 
ouanOw of hot wutor Into tha curd vat. 

^nax When theameea aJUrtn ate net tomOiMMir at tsjMd 
ettiu ahKebal Ut nahe a eheeee eiwiw tmu they an mOceS, Via 
B^k steut tlx or eight Inchca deep lit ihs coOlan that 


oqwt at uie ttnw, pmeew 

the eurd vat , and the cold milk ikunt which the oseani has 
been taken it heated.to at to rataa the lempgrature of the whala 
matt to near blood bat, and Ihe whole It coagulated InrUtewa 
of rennet careflilly mixra with the mOk. tTlie unaindt jm 
Intoiheoura vat,thatittoily lUUamay noCbemdiedicnd the 
Bklmmed milk la hated aa mueh w to rulae tho whole W Mag 
aidliiil heat The utmow carw la idwayv takn to keep (M 
ml» In aU itaga of the operaUmefiiqe, tw^T&omiy^ 
adiuKtareor Impurttj, but alto bot hafig hun by ZmUnf 
arUing from aeiiUtjtln any milky niMalloe, guMg'arfliwr fW 

3X3 t ‘ 


t04« PRACTiftft OP AOaifctTLTCrRE. 


fttanch duflifiHl, # an^ ottMrfctiilmee | ud Hl^a- 

vita Iff piaram the inilklim beopmliv tear* vlddi wliea it 

humw jofftilj ii^om the a b y ee* 

706^ TO ^pwttiiffv at which the milk if kept fVoni the 
time it la drawn firom the cewa till it ii fbnnt d into ohee»e, 
milr Id bdittt up todty» laamieldr ef Rieet importanoe^ and 
ahould be carefhUy attended to* The milk, when taken from 
the oew*oui^t to oa u eoon ae poulble cooled to below 
or between mat and dO* on Pahrenheiti scale to uool it 
■pecdllf» and to flk llltiue the aopantlon or rlBlna of the n^atn. 
e ftmaU quantltf of dean cold wat^r Is Reneridly tnited with 
^e mUk tn csiCA ooder; end when the stone or Iron coolen 
that hare been describM are used, die milk will uxd in them 
much sooner than lit me wooden dishes formerly in use If 
^ milk la kept wanner than 56" of teinp^ature. It will not 
properly cut up the cream, which it la thought necessary it 
ahould do even when the whole Is to be fiwnied hito rheese* 
end the milk will soon become sour, and acijulre a bad taste, 
tf It U brought to near that degree of teoiiterature. but if 
ii gets Into a lower temperature than about 50^ the milk ac^ 
0 <dra an insipid and unpleasant taste, of wiuch it cannot be 
■nil) divoitedi It does not (.oMuiite nearly so well, and the 
^eose IDH^ from it is soft ana Inadhe&ive, the curd ditliculf 
to be separated from tha whcy> and tbc imlk and clitese art 
never well Uwted. 

7067* JfiM. ought to be eoOffvtated tU nearf^ lit natural heat 
lekm drawn from the eo/o. w from 90 to 05 de^eu of ttmtiera* 
turc* and fur that pupose a ihennonieU.r ought to be used in 
the milk house If ccMgulated much wArmer. the curd Is 
tough* harsh, and too adhesive, much of the foutteracoous 
matter Is melted, and goes off with the whey* and the checee 
becomes hard. dry. tough.and tutclcHs. ana if the milk is too 
cold when coi^lated. me curd is soft, docs not part with the 
serum, and the cheese continues to be so suit that it is with 
difHcnl^ that it can be kept together hevn when the utmost 
balm are taken to extract the whey, and to give it solidity and 
nrmness. putriiying bides, which in dairy lar^uam are tomuid 
** eyes,' wnw^mopa. or springs, frequently mac out on the 
cheese; andHlsarways ••oft. tough, and of an Insipid t-wte 

7U6d. Whenever the mtik *t comiddrly coagidaMt the curd is 
broken* ir) order to let the hcriuii or whey be separated and 
taken Home break the curd slightly at first, by making 
cross seem with a knife at a Utln piece of wood* at alMUt one 
or two inches distance, and bitaff^ting each other at ilglit 
■ngtos * and these are renewed rtdl more closely after sotna of 
Idle whey hot bom diiK barged liut olhen break the whole 
cnrdraiiMr more minutely at once with the sklmmmg dish* 
tlv hand, or auy tiling convenient hut they do not break or 
olrum It* as it done in LMUnd VI hen ibis last metliod is 
pursued, the whey comes * to white and rli h. or w Jlh 

too much of the cream at ni^r, but It unne^s most i opiou^Iy, 
and It U only for a few minute^ at hrst that the whey is too 
rich Hy the method first mentioned, the whey does not ^ omc 
oH so o^otuly nor so rich at first* as whan the curd is more 
minutely luroken. * 

7069 H hen the reugnlum has been rmeJ at a pr prr it'mptra 
iure, neither too cold nor too hot, Itreaking the curd miniitch, 
but gently and softly, seeirui to be must propi r for tin ii;,h tlu 
whay ia A little too white at first* thit is soon over, it ouimg 
oft abundantly pure lii a few minutes after and ii tiows more 
c^ouaIj than when Uie curd Is sightly broken at lint i he 
aavantage of a sjieedy discharge or tbc whey, as H saves time, 
and prevents the curd from becoming too cold and aciiiurliig 
wy «ul taste or flavour (whh h it alien contru te w h n neg¬ 
lected at that stage of the opcralimih is an ample nmisins'itiun 
for any small quantity of me oily partii that may come oil at 
first hruaklng 

7070 fiU \f the mtlk hoe been etiher i w cufd ortKihil nken 
coapttated, I would recommend breaking (he cuid as sItp,hMy 
and as powible at first If too iHtt. the whey naturally 
comes ofTcopiousiy. but it is too white, and contalrib a povti >ii 
of the buttemcous matter In the tnrU, and the cuiuplctc 
breaking at mat adds to that enl, and brlngb otf still more of 
tiie miy suhstonce from the tuid to the tmpovtrldnntnt of the 
cheese Such quick agitation too tends to render die w trni 
curd still more tough and adhesive W hen the milk his liecn 
too cold at the time the curd was formtd. it will be I y 1 ir too 
soft to be TQlauteiy broken at first and when that h done, 
some of the curd will come off with the whey m that case tiie 
(.urd iboatd be dealt with as gently as i>oBblbfc 

7071 4fttr the eurd hat bnn bn Acm, the whey ought to le 
Utkeo off as speedily as it c an be dune, and a 1th as bltiefurtlH r 
breaking or bamUing the curd aspoasible It Is still necesMirj. 
however, to turn ft up* cat It with a knife, or break it gently 
with 1^ hand, m order to faciUtate ttie separation of the w bey 
Ik^dhie curd 

7^1f When the Bund hat eomoliJated a Ittife, It is ctit with the 
^Meae knife, gsofiy ok firit, and more minutely as it 1 aniens, 
•o as to bring <4f whev. When the whey has been mostly 
eamoted* ibecurd la taken up firom tlie cord boyn, and being 
cut into pieces of about two inches In thickness, it Is places! 
into a sort of vat or sieve with many holes, a lid is piacM over 
ft* and a aiuht prei^re, say from three to feur stones a^ulrdu- 
poUe, andtnacurd is turned up ami cut small every ten or fif- 
reen minites* and oroaaionatly preaed with tlie hand so long as 
It continues to discharge semm When m more wlvry can I e 
drawn on by these means, the cwd is rucvi smait as poiwihlc 
with the kulfe.the proper quantity of salt roimitety mixed into 
CifiM noyht khd pUocd tnthe oheunrt wiUuu a shift of 
thiD(4avlua, asQ put anosrttie press. 


707^ ^ffCAeascdfraffeittevfffiffe fe ^ fpfffi fjIfIM 
foiaUfe dsfejr. antfy«cwtttieut|)reciirittM^ 4l» lObiiUr^tlHt 
whey is removed after theenaguiatien dt the Httlh* aeanim 
(he better Butlf the curd Issoft.from befnasas ttv cck|* It 
requires more Una* and to ba moregentiydaaUwith i asolher- 
wise much of the curd and at the fee would go oti the 
whey. And when the caird has been f^mcd tog hot. the Htni« 
caution is neoettary- Preeipitatton* or handliag (he curd loo 
rpufedy* would add to Hs toughness, and eauel still taora of 
the Mly matter and, as has been alrcwy menUoned. hot wafer 
or whey should be put on the curd when it Is s^ and coldi 
and cold water put on when ttM curd is set too hot. 

7974 After (he iheeee te jNd into the pttes it remains tite 
first time about an hour* ur bns than two hours, tui tt (a 
taken ont. tuined upside down in Che cheese vat. and a new 
Ueth put round it every four or sU hoars lill uio cheeie u 
comnletoi. which Is generally done la the eoans of a day and 
B holi* t«o* or fU mori three days after It was first pud undn 
the press. 

7075 The prnrer# of eattwg Is veiy dlflktentlv conducted In 
the Scotch dairlestroift what It is In England In ScoUanu* the 
salt is minutely mixed into the curd atiCT It has been render^ 
Bb dry Bk PosBiUio, and cut very snmll by means of the che<^ 
knife. has been already menu wed Ihis seems (o answer 
the purjKMe Ju^t os well as the mode pursued in England, to be 
idterwards described, which Is far more (rcniblnome. and must 
be much more exiiensivc* both m wabte of salt. In apparatus* 
and In Hboi. 'I'he greatest defect I can perceive in the salt* 
ing In ScollAnd is Uiat the salt Is genersUy tip} lied to (he 
f hoeae mertfr by guess, whin as it ought (o be more careftilly 
regulated Hau an ounce of >alt to ervery Eng)i<(h pound of 
cheese, or at most thirteen ouu es to twenty four pounds 
Engiisli, Isa sulbcicnt ipiantlty 2 >0 much salt rendm tl a 
chev so dry* tough, and hard. and if a sufiU lent quantity is not 
given the chcisc «ill become |nilrid 
707b (heieetn nle in Sedfand hto nevirwosbcd orgredsed 
with butter, OH IS done 111 ( hesliire The ftcots cheeses contain 
the gre \sc internally, and not on the outside 
7077 ifhtnthethe<eet tn Semand arc ultimaidif taken f^cm 
the pieee, and winch is generally after two or three days rrum 
the time they wen iind placed under it. they are expoM fee 
A week* to the drought and heat of the fonuet's kitchen, 
not to excite sweating, but merely to dry them a little betoto 
tbev are placed in the store, where a small portion ot heat cw 
drought is admitted VV hile they remain in the kitchen, they 
are turned over three or four times every day ; and whenever 
ttiev beam to harden a httio on die outsicle, they are laid up on 
the shelves ol the store, w^re they are turned over once tvery 
diy or two days for a wees or so. till they ore dry , and twice 
every week afurwards 

707B The ei tre honteejbr ehtxte in Scotland an In proportion 
to the tare of the dany. mflerally a small place adtoinfng the 
nillJe bouse r r at the end of the Dam or utfier buildings, where 
racks me iilAccd, with as many shelves as hold the cheeses 
made for the scwion Where no jiartuulir place it prepared* 
the ra ks aro placed in tho bam, which it geiierally empty 
during Slimmer or some lay the ehccHcson the iloor of a;,Brrct 
oicr son e part ol then dwelling house 
7d79 frhetrvtir the sheeeee arretorrd, they are not lueatod or 
jnit into \ waiin place, but kept tool. In a place in a medium 
stale Litaeen damp and dry. without the sun being aUow^ (o 
shine on them, or yet n great current of air adnntred Too 
much air^oi the raysoftlie sun.would dry the cheeses too fiut. 
dimmish rhoir weight, and moke them crack, «id heat wcaiIiI 
moke them swt at ur iiei^plre, which extracts the fat, and tends 
to indue e 1 saving liut when they are kept in a temperatnra 
nearly Miiiilar to that of a b^n, ttie doors of which an not 
mu h oiien, and but a moderate current of air admlttod* tho 
cheeses nro kept in proper shaiw. nHiher sodry as to rend their 
skins, nor vo dimp as to render them moulcl> on the outride, 
and no partial ferenentation is excited, but the cheehe preserved 
sound and good 

70b0 On the tom; orolit rlaeie of the Scots ind b ngUsh cheese 
it 18 dithcult to offer any pinion there Is not onlv such a 
diversitv in the tasU. i ot only oi cheeses made in diftenxit dai¬ 
ries, at the diffireiu reasons uttJie year. St iges ot the taw's milk, 
riate of the wc nhor. and inanv sfightei accidents. bat there 
isalsoitucha diversity in the tasteof the consumerK. Ast lils 
jmpuNsibiG to apeak with any degree imHision as to the 
Btandarci of uericciion of (ho taste of cheese 1 hi usto of mwi* 
kind as to chf'Cse varies so much that It U found necesMry to 
bring f rw id lio h Sioto and rn;,UKh cheeses, of diiferent 
6orb> and ages, some Miund and others unbound ep'ratrid. a^ 
to usk each J'idy and gentUman ai fable which they prefer. 
X>o you cat (•cot* or Eiigliih t coloured or whUe ? old or 
new t sound or unsound? &c I'he taste of some Is so 
vitiated, as tiTllke best the putnd |«rts* which abntiid with 
anlmalcula* and touch the olfactory nerves betore they reach 
the mouth. others prefer that which is sound. Tha beets 
cheese Is generally IcH smaxt, acrid* and pungent in Uiq toau 
than the Knglisn rliecBe It is not so high iiavouredi owing 
pobablv to the mferSoritv of the iiabtureana thmate. or panly 
ip the mode oi manufacturing Jt It is milder m the tasle, ana 
generally fatter, than the Engibh cheese A small morsel ef 
xiugilsb choete after a good dinner may be better fait In dia 
mokth than the sofh'r and milder cheese of Hct^and. bul if 
any considiwable quantity is to be eaten, the latter wilt not ba 
felt so hot and heavy in the stomach as the same quantity of 
English cheese- 


70S1< Olouditer fheeie u in very considerable demand firom it. mild taste, which suits most palates, 
espe^a))* those of the young and of simple habits. there are two kind*, double and single, the Srst made 
ftin the milk B<td cream, and the latter with the milk deprived of about half cream i the Inttm are of 

course the least vsduhble, but as they may be often mistaken for the former, upnght ^Irymen, Manhat 
cbMCVes. impress « hrart^hspM stamp upon them to distinguish them ftom the former. They are m^ of 
var)^ sues, brom twenty to scventy,pr even eighty pounds weight, but generally ftom fifty to sixty poun^ 
70® Orem, or ingt-^hene. Is made by steeping over night in a proper quantity of milk, two parts of 
ssgev one part of marigold leaves, and a little parsl^, after they have been turulsed. On the foUowfain 
momng, the greeted mllh is framed ofF, and mixed with about one third of the whde quantity IntendM 
to be run or coagulated The green and white milks are run leparatcly, the two eftrds teing kept apart 
Onu) ihey be ready for vatting: these may be mixed, either evenly and intimately, or irr^lbly W 
nhelAiUtiJKeordlng to the pleasure of the manuiketurer The management la the same as lor c ' ' 
cbeme. ^Orecn dle«es are made Ip the vale of Gloucester, as also m WiHsblr*. 




PRACTICE OF AOttlCOI^TORE. 




709K Vot 0 to » Germt^ n^iaimi^tutCL of which thete are Ihree wftt*. One «f (be bactte thm 

pre^mred — se|eet meelf MtMoes, ana only hwf tJr«« then) In tteam « ftr by bunting thAr flevour 
eSscaoy are dunuiisbolL Feel them, and then grate or beat them uito a fine {mip To three {wrta of thia 
tnau add twp parte of eweet curd, knead and mix them, and allow them to itand three day* in warm, and 
Ihur or five daye tn cold, weather, form into email piccea like the Weetphaha cheeeee, and dry in the eame 
ibaoner A (till better tort of potato cheese Is formed of one part of potatoes and three or the curd m 
ebem a nulk This wrt u ula to exceed in taste the best cheese made in Holland, and to poeKU (he 
addlndhal advantage that It improvee with age, and genefktet no vermin 

7097 The ]^reparah(m$ af mrlk, which can neither be included under buHer Aor 
cheese, are vanous, and constitute a class of wliulcsome luxiuies or ilirid drinks. We 
ahall do little more tlum enumerate them, and refer for further details to the cookery 
books. 

7006 f^urds and whey is merely coagulated new milk stirred up, and tlie curd and whey eaten together, 
with or mthout sugar and salt 

turdi and criam, here the whey is removed and cream substituted, with or without lugar The 
Bulk coagulated ji often previously skimmed 

7UXX &iur cream, cream allowed to stand in a v it till it becomes sour, when it is eaten with fireshcream 
and su^, or now milk and sugar, and is touml delicious 
7101 Carttorphm < team, so named tVom i village ot that name, two miles (Tom Edinburgh, fWim which 
the latter city is supplied with it i he milk ot three or four dsvs is put together with the cream, till It 
begins to get sour and coagulated, when the whey is drawn off and fVesh cream added It is, therefore, 
simply sour cuid and fresh cream. K is eaten with sugar as a supper d sh, and in great repute In the 
north 

71US Devonshire a earn is a term applied in thecounty of that name, sometimes tn sour curd, and some 
times to sour cream, in cither case mixed with new milk or iresh cream, and eaten with sugar like the 
Corstorphin cream 

7103 DevonsAiii scalded or rbmted cream The milk is put into tin or earthen pans, holding about ten 
or twelve quarts each Ihe evening s meal is place I the following morning, and the morning s milk is 
placed nt.thB afternoon, upon a broad iron plate heated by a small ftirnace, or otherwise over stoves, 
where, dieted to a gentle hre, they remain until after the whole body of cream Is supposed to have 
formed upo# tlie surface, which bung gciiily removed by the enlgi of a spoon or ladle, small air bubbles 
Will begin to rise that denote the approach of i boihiif, heat, when the pans must be removed from oft the 
heated plate or stoves 1 he cri am remains upon tht milk in this state until quite i old, when it may be 
removed into a churn or, as is more frequently the cose, into an open vessel, and then moved by hand 
with a stick about a font long, at the end of which is fixed a sort of peel from four to six inches in diameter, 
and with which about twelve pounds ol butter maybe separated from tlic butteiniilfc at a time Iho 
blitter in bef h cases being found to scimate much more freely, and sooner tdicoigulatc into a mass, than 
in the ordinary wav, krhei^''jrned from raw cream that niiy have been several days in gathering, and 
at the same time will mswer i more valuable purpose in preserving, which should be first salted in the 
usual way, then placed in i onvenicnt sizctl egg shaped earthen crocks, and always kept covert with a 
pickle, made strong enough tn float and buoy up abc ut halt out of the brine a new laid egg This cream, 
before churning, is the cc lebrated cloutcvl cream ot 0cvon Although it would be reasonable to suiipose 
that the scalding the milk must have occas oned the whde of the o 1} nr unctuous matter to form on the 
surface, still experience shows that this is not the c tse, and that the sralded skim milk is much richer pnd 
better for the puriioscs ot suikling ind makes tar better cheese than the raw skim milk does 1 he ordi. 
nary produce ot milk per day, for the fir t twenty wet ks after i alvmp is three gallons, and is equal to the 
producing of one pound and a quarter of butter daily by the scalding proctss Ihe scald skim milk is 
valued at one penny farthing per quart citlier for chcist making or feeding hogs fhe sum of the trials 
procured to be made on the milk in several parts of this district gives an average of twelve pints (ff milk 
to ten ounces of butter (less than ten quarts tn a ixiund ot sixteen ouni es) When ch< ese is to be made, 
great cart is taken th it the milk is not heated so far as to ] reduce bubbles under the cream, (/'ancouver s 
Survey af Devon, p J14) 

7iftk Clotted cream The milk, when drawn frorn the cow, is sufftred to r^aiii in the coolers till it 
begins to get sour and the whole is eoagulited It is then stirred ind the wh^ drawn off, or the cream 
(now in clots among the curd) and the curd removed 
7105 Hthtedlntt A gallon of sc ur buttermilk is put in the bottom of the milk |iai), and a quart or 
more of milk drawn from the row into it bv the milk maul The new warm milk, as It mixes with the 
acid of the sour milk, coagulates, and being lighter, rises to the top and forms a creamy scum or hat over 
the other I whence the name rhis surtiec stratum is afterwards taken off and eaten with sugar 
710f> Sfilk syllabub is formed in a similar manner over a glass or two of wine, and the whole la then 
eaten with su^ar Both sorts may be formed by those who have no tow, b> warming the sweet or new 
milk, and squirting it into the wine or sour milk 

71OT Skm milh is milk from which the cream has been removed When this has been done within 
twelve or fifteen hours fVom the time of milking, it is sweet and wholesome, and fit either for being heated 
or coagulated in order to mal^c cheese, &r, or used as it is with other toad, but if allowed to remain 


has been made firom cream alone, it is seldom of much value, but where kte whole miUc has been (3iurBi!^ 
and no water poured In daring the process, ic Is a very wholesome cooling beverage Some prefer it ndien 
it has stood a few days and bewme sour In England it is chiefly given to pigs, but In Ireland it forms 
a very common diluter to porridge, potatoes, oat cak s. peas rakes, and other food of the labouring classes, 
and especially of the farm servants In the Orkney IsUnda and other northern parts of Britain, as well 
as in ueland, buttermilk is sometimes kept till it undergoes the vinous fermentation, when ids used to 
proettrd intoxication 

7109 Sbur milk, Alton obswves, requires considerable care in the manufacturing, and the use Of tho 
thennometer ought never to lie omitt^ * When the operation Is earned on at a low temperature, tho 
mtlk swells when agitated in the chum, appears of a white colour, throws up air bubbles, and makes, when 
o^ftited or chumed, a rattling noise But when it is in proper tem{^ature the milk does not swell or 
nsc la the Chum, it m of a straw or cream colour, emits a much softer sound, and does not past im wr 


a^ntion to jelemilinoss u indispensably necessary 'Ihc jnllk must no doubt hecoqc sour, and erapt 
COWKnlkto bemre it is churned, but if that touring Is nm natural, but brought on by any foulniM In the 




mature, or even oy cne mux oemg Kept m a 
datiijs])lne#i u one too hot or tod cold, or even by exposure to au Impure atmosphere, the aeld% will not 
bo a natpm on& nor tho taste of the milk or butter agreeable, but acrid and unpal itablc Every vessel 
(brdcw^hleh tne milk passes must be as cleafe, and every part where it ts kept before being diorned 
imistleas fVee ftom dampness, an^ every tiKsciot of impurity or bod air, at if It were intended to keep (bet 





Jl^tien^ b uwtf Bu#e w lelt b]* iba kbewHnt eMfi'' to 
lai pm» at aoatuiMl, imd M fn tha dty Olatgow; on the authority of the teertfatx w tM 

Board of 'AgrieaftuTh. K )« awda^ed to the ptgi in Englana) bat in the wettern eoWitiiM ^SdUSmig^ 
at welt at in Ireland, it it osed to a va«t ekient at human food. It it uted at drink, And it oeittitoiy fot 
eunuior to the miserable tabie.lieer ctoerailjr drank in England. It lervet at kitten to n^UM, brei^ 
potatoes,’&e. i anilArben a linen bag uKe a plUow-alip it Qfled with 1t,'and hung xm till thA^ serum tnron; 
and a iiSall qnantKf of tweet croain it rhixe^with what remaint in the bag, ana a little Sugar .wb& 
the milk U too tour, It formt a clUh that might be planed on the table of a peer idthereatoi. ' 

Tke ^tethod qf rtuMne btttler and iittmnuk in Hotland is somewnat diflbrent foom the mode in 
the vicinity of Olasgow. After the milk is cold it it put into a pan or vat, and well stirrM wlU a wooden 
spoon or ladle two or three times a day, to prevent tbecreamfrm separating from the mUkj and thislmrt' 
tf-ttircing or partial churning la continued till tiie milk becomes so thick and clotted that the iadle er 
spoon stands erect in the miiK: after which it is put into the chum, and beat or diurned for one hour or 
so. Cold water is poured in, to help to collect the butter and separate the milk ftom it j after which the 
butter la abashed }n cold water. By this method the Hollanders imagine they obtain more butter from the 
milk than they can do anv other way. They also saj^ that both the butter and buttermilk are better when 
made in that way than when churned as is done in England. 

7111. Whey, when new and of a pale green colour, forms an agreeable beverage, and with oatmeal make* 
an excellent e^uel or porridge. Lett till it gets sour, it undergoes the vinous fermentation as readily at 
buttermilk; and man, whoin every state ofrlvilisation foels the necessity of occasionally dissipating the 
raret of his mind, when he cannot find tobacco, opium, malt liquors, or ardent s|Aii^ hainecouise tosour 
whey, 


Crat. VI. n 

'th 

The Sheep. — OVs A'ries L.; MamniMa PTcara L., and RuminUlece Cuv. Vt .; 

Schaf, Ger.; Ovga, Span.; and Pecora, Ital. 

7112. The sheep in an inhabitant of every part.of the globe, fi:om Iceland to the regions 
of the torrid zone. The varieties of form and clothing necessary to At it for existing in 
so many climates are of course numerous. In most of these countries it is cultivated for 
its wool or flesh, and in many for both; but it is most cultivated in Europe, and espe¬ 
cially in France, Spain, and Britain. In the latter country its culture has attained an 
astonishing degree of perfection. Besides the 0. A'nes, or common sheep, there are 
three otlier species ; the 0. A'mmon or Siberian sheep, tlie Pudu or South American, 
and the S'trepsiccros or Cretan sheep. By some tliese arc considered mere varieties, llie 
Cretan and Siberian are cultivated in Hungary and l^beria. 

711A Tie common sheep in a wild state prefer open plains, where they herd together in small flocks, 
and are in gcnegal active, swift, and easily ftiglitcned by dogs or men. When completely domesticated, 
the sheep appears as stupid as it is harmless. It is characterised by BuSbn as one of the most timid, im¬ 
becile, and contemptible of quadrupeds. When sheep, however, have an extensive range of pasture, and 
are left in a considerable degree to depend on themselves for food and protection, they exhibit a more 
decided character. A raui has been seen in these circumstances to attack and beat offa large and formid. 
able dug. Sheeodisplay considerable sagacity in the selection of their food; and in the amroach of storms 
they perceive the indications with accurate precision, and retire for shelter always to tqe spot which is 
best able to afford it. Tlie sheep is more subject to disorders than any of the domesticated animals; gid- 
dinesa, consumption, scab, dropsy, and worms frequently seizing upon and destroying it. Tbakpopularly 
called the rot is the most fatal, and is sup]iosed to arise from the existence of animals called fluke worms, 
of tlie genus Fasciola, which inhabit the vessels of the liver. Other parasitic animals attack and 
injure them, as the hydatids within the skull, producing symptoms called sturdy, turnsick, staggers, &c. 
Frontal worms, dqiositcd by the sheep fly, in some cases prove very injurious alsa 
7114. Of all Ihedumcstic animals of Britain, Brown observes, sheep arc qf the greatest coasequence,\>oiii 
to the nation and to the farmer; because they can be reared in situations, and upon soils, whore other 
animals would not liv^ and in general aiford greater profit than can bejgptaincd either from the rearing 
Of feeding pf cattle. The very fleece, shorn annually ftoin their backs, is of itself a matter worthy of con. 
sidaration, affording a partial return not to be obtained from any other kind of stock. Wool has long 
a staple commodity of this island, giving bread to thousands who are empftyed in manufacturingIt into 
tonumerable articles for home consumption and foreign exportation. In every point of view, sheep hus¬ 
bandry deserves to be esteem^ as a chicr branch of rural economy, and dainu the utmost attontlon of 
agriculturists. For many years back it has been studied with a degree of diligence and assiduity not 
inferior to its merits: and the result has been, that this branch of rural management has reached a degree 
of iierfection fovourable to those'who exerclsM it^ and highly advantageous to the public. 


Sect. I. Varieties of Sheep, 

7115. The varieties of the O. A'ries, or common sheep, dispersed over the'world are, 
according to Lionteus, the hornless, horned, blackfaced, Spanish, many-homed, Afncan, ‘ 
Oainea, brood-tailed, fat-rumped, Bucharian, long-tail^ Cape, bearded, and morvantj • 
to which some add the Siberu^ sheep, cultivated in Asia, Barbary,4ind Corsica, ^d t^ 
CtoMpi sheep, which inhabits the Grecian islands, Hungary, and Austria; by linnKua'. 
coQsictoced as species. • _ , ■ s 

7*16. The varieties f British sheep are so numerous that at first right it appears almost 
impossible W reduce them into any regular classes. They may, howevw, be divided iif 
two waya: first* as to the length of their ^ool; and secondly, as to tbe»presence or 
absence df boms. • A third clasrififlation might be made after the place or districts, in 
which such .speues are supposed to abound, tp ^ ^ greatest perfection, or to . 
origioated. ‘ * 
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Vff i*e DorteisUn 6^} A« sMtlrhMMd,whSe flioed, (tenet unoA high snteir Ahite 

and ace tong and tbiq in tb« qarcAM. The wetlten^ ttonte 
yefuw and a half ptd, weigh flrom 16 to SO Itw a quarter 1% wool 
M flne and wort, fVom 3 to 4 lb* a fleece. 1 he MiUton ut flue 
grained and well flaToured Thw breed baajihe {wculiar 
of producing lamUi at almoat any period of the year^ even ae early 
aa Septeiflber and October Ibuy are particularly valued for itop, 
plying London and other marketi with houae Iamb, which la brought 
to market by ChrlaCmaa, or (onnerlf wanted, and after that a con- 
stant and regular tupply is k«.pi. up all the winter 
71BS Tlte fVilUhire theep are a vantty of this breed, which, by 
attention to iiae, have got conaidi rably more weight, via (Tom flu 
to 28 Iba a quarter iTieso, in general, have no wool won thmr 
bellies, which gives them a very uncouth appearanee The vartto 
tions of this are spread through many of the southern couiu 
, ties, as well as many in the west, vU Oloucesterihire. Woeoerter- 

sblre, Hcretordshirc, &.c , though some of thi m arc very diftcrent from the Dorsetshire, yet they ajre. 
Culley appethinds, only variations of this breed, bv crossing with ditflrent tuio, and wIilLh variations 
continue northward until they are lost amongst those of the Llntolnshlre breeds, (talleu, p 131) 

7129 The Uerijotdifttte breed (fig 886) la known by the want ot horns, and tneir having white Icga 
and fHLes, the wool growing close to their eyes Ihc canass is tolerably 
well formed weighing from 10 to 18 lbs a quarter, and bearing very line 
short wool, trom t) | lbs a fleece the mutton m excellent 1 he store 
or keeping sheep of this breed arc put into cots at night, winter and eum> 
mcr, and in winter foldercd in racks with pcas-straw, b iTley straw, &c, 
and III very boil weather with bay lliese lots arc low buildtiqta, quite 
covered over and made to contain from one to flve hundred aneeii, ac» 
cording to the size of the farm or flotk kept Ihc true Ilercfordsliire 
breed ire frrquently called/fv'f'ini/ sheep, from the land forinetly being 
thought c ip ible of pAxlueing no better grim than ryej but which now 
yields cviry kind ot graifr A iross between this breed and the merinos 
was extensively cultivated by the late Dr Pairy of Bath, an eminent 
wool grower, and proini ter ot agricultural Improvement 

7130 Jhe South Down sheep (fig 887 ) are without horns they have d irk or black grey fires and legs^ 
nnc bones, long small iicfks, arc low before, high on the shoulder, and 


wethers is altout 18 Uw per quarter, the ni(|(t,<m hue in the grain, and of 
an excellent flavour Ihese sheeqi have been brought to n nigh state of 
improvement by f Iman ot Glynd, and other intelligent breeders Xhcy 
prevail in Sussex, on very dry eh tiky downs, pro Jucing short flne herbaga 
711 1 In the Norfotk sheep the iaee Is black, horns 1 irge and spiral, ttid 
carnss is very sm til, long thin, ind weak, with narrowchincs, wtighmg 
from 1( to iillbs per quarter, and they have very long dark or grey tegs, 
and large bones 1 he wool is short ind hnc, from 1} to 2 lbs per flu*ee 
1 his race have a vorai lous appetite, and a restleis and unquiet chsposition, which makes it diflicult to 
kcCT) them In any other than the largest sheep walks or rommons J hey prevail most in Norfolk •nd 
SuflMK'' and seem to have been retained chiefly tor the puipose of folding As fattenira, they are not 
I rofltatito, but the mutton produced is in/eiior to none A three or lour year old Norfolk wedeter will 
prodiite a haunch, which, if kept two or three weieka, will vie with that of any animal excepting a buck 
71 2 The Chew t heed are without horns the head bare an 1 clean w th jaws of a good length, tares 
and legs white The body is long, but the tore quarters goiiorally want depth In the breast, and titeadt}i 
both there and on the chine, though in these respects, great improvement has been made of tote They 
have fine, Mean, small Ixmcd legs well covered with wool to the hough 1 he weight of the Carcass, 
when fat, is from 12 to 18 lbs per quarter, their flccee winch is ot a medium length and fineness, weigha 
about 31bB on an average ’i hough these are the general characters of the pure Cheviot hrted, many 
have grey or dun spots en their faces and legs, espei lally on the borders ot their native districts, whero 
they have intermixed with their black tacecl neighbours On the lower hills, at the extremity of the 
Cheviot range, they have been frequently crossed syitli the Lcicesters, of which several flocks, originally 
Cheviot, have now a good deal both of the form and fleece Ihe best kind of these iheeji are certainly 
a very good mountain stock where the pasture la mostly green sw irel, or contains a large portion of that 
kind of herbage, which is the case ot all the hills arouiiei Cheviot, where those sheep are bred Xtorgu 
flocks of them have been sent to the Highlands of 8eotland, where they have auceceded to well as to 
encourage the establishment of new colonies, yet they ore by no means so hardy as the heath or black, 
fkced kind, which they have, in many instances, supplanted. 

71S3. Of those races qf slteep that raiy,e oier the mountamovs districts ^ BrUatn) the 
moat numerous, and the one proliatily best adapted to such situations, is ibe AeofA breed, 
distinguished by their large spiral horns, black faces and legs, fierce wild-Iookiiig eyes, 
and sirort, firm carcasses, celfered with long, open, toaise shagged wool, ITitir weight 
IS from 10 to 16 lbs a quarter, and they carry from 3 to 4 lbs of wool each Tliey are 
seldom fed until they are three, four, or five years old, when they fatten well, and give 
excellent mutton, and highly flavoured gravy. Different vanetics ot these sheep are to 
be found m all the western counties of England and Scotland, from Yorkshire ^lortli. 
wards, and they want nothing but a fine fleece to render them Oie most valuable tipland 
sheep in Bntain. 

% 7134 The lies dwiek sheep (Jig 886) are peculiar to that rocky 

moUntairoue dutnet at tnc head of the Duddon and luik nver(, 
in the ciMinty ot Cumberland Ihvy arc without home, have 
apeekled face* and legs, wool short, wel^mg from 2 to S| ibs per 
sneep, whit h though coarser than that of ally of the other short, 
woolied breeds, is yet much flner ihaa the wool of the heath sheep 
Ihe mouutains upon which the Hdnlwtekf are breikend also the 
stock itself, hav^tlme Imraemorial, been famed out to nerds, 
and fham this MRurastance their name is derived 
7135 Iht dun SeetA breed, said to have been imtMrfed into Scot, 
land flom Denmark or Norway at a a cry early iwriod, still exists in 
most ot the counties to the north of the frith or 1 orth, tliongh only 
til very small flocks. Oi this ancient race there are now sevexal 




light III the fore quarti r, the sides arc (,om1, and the loin tolerably broad, 
baf k bone too high, the thigh full, and twist g( od Ihe fleece is very short 
and fine, weiKhmic from 2i to J lbs J he averaee weight of tv» years «dH 
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variottM, prodi^ b> pecuUiiTl^ior iStuaHont and 4ltter«nt mode* of and ^ „ 

Intmpixtun^ with otii«r breed*. We in»y, therefore^ dietinguiih the ib^ w the aulnlantt «f abb(taiu| 
fhno tho«e pf the Hdbtide*, and of the northern itlnod* of Orkney and Zetland. 

71dfl 3V BfbrUean theep is the emall^ animal of its kind. It is of a thin, lank shape, and has iMUally 
straight aborit horns. The face and legs are white, the tail very short, and the wqgl of various Oolours; 
sometimes of a bluish gtef, brown, or deep russet, and soinetiinos all these Oolours n^t in the fleece Of one 
animal. Where the pasture and management arc favourable, the wool is very flne, resembUhg in softness 
that of Shetland; but, in other parts of the same islands, the wool is stunted and coar^ the animal sickly 
and puny, and ftrequeiitlv carries four, or even six horna The average weight of this poor breed, even 
when fat, is ohW 6 or Si iba per quarter, or nearly about SOlba per sbeep. It is often much less, i^y 
amounting to IS or 16Iba; and the price of the animal’s carcass, skin and all, is firom 10a to Ids. Fat 
wedders have been sold in the Long Island at 7a. a head, and ewes at 5r. or Gt, The quantity of wool 
which the fleece yields is equally contemptible with the weight of the oarcasa It rarely exceeds one 

J iouiid weight, and is often abort of even lialf that quantity. The quality of the wool is difforent on dif- 
brent parts of the body; and inattention to gp|>aratiiig the fine from the coarse, renders the cloth made 
in the Hebrides very unequal and precarious in its texture. The average value of a fleece of this abori. 
^nal Hebridean breed is from 8d. to la. sterling. From this account it is plain, thatfthe breed in question 
has every ch.-Hipc of lieing sjiecdily extirpated. (Maalonatd’s Jleport qf the licbridet, p. 447.) 

71il7. ({f the Zetland sheep it would appear that Uicre arc two varieties, one of which is considered to 
bo the native race, and carries very Hue wool; but the iiuinbcr of these is much diminished, and in some 
plaees they have been entirely supplanted by foreign breeds; the other variety carries coarse wool above, 
and soft fine wool below. They have three diflbrent successions oi wool yearly, two of which reseinble 
long hair more than wooL and are termed by the common poopleybrs and seudda. Wlien the wool begins 
to loosen in the roots, which generally hapiieris about the month of February, the hairs, or scudda, spring 
tip; and when the wool is carefully plucked off, the tough hairs continue fast until new woo] grows up 
about a quarter of an inch in length, (hen they gradually wear ofTj and when the new fleece has acquired 


ncccc, by an operation called iursing i nc scudda remains upon tlic sain ot tne animal as ir it were a toicx 
coat, a fence against the inclemency of the seasons, which provident nature has furnished for supidying 
the want of the fleece. The wool is of various dolours; the silver grey is thought to be the finest, but tlie 
black, the white, the monrat, or brown, is very little inferior, tiiough the pure white is ccrtainiy tire most 
valuable for all me finer purposes in which combing wool can be used. {Sir John Sinclair on the dfffh'ent 
Breeds qf Sheep, ^c. j^peudix. No. 4. Account of the Shetland Sheep, by Thomas Johnston, p. 19.) In 
the northern part of Kincardineshire, as well as in most other of the northern counties, there is still a 
remnant of this ancient race, distinguished by the yellow colour of the face and legs, and by the dishevelled 
texture of the fleece, which consists in part of coarse, and in part of remarkably fine wool. Their average 
Wight in tfiat county is from seven to nine pounds a quarter, and the mutton is remarkably delicate and 
highly flavoured. {Kinrardijif shire Report, p. .iSS Sup. E Rut. Mt. Agr.flS.) The Highland Society 
of Scotland have oflbrcd premiums lor the improvement of this lirced, and some ex))oriineiits are now in 
progress See vol. vi. ot tlieir Tiansarlions i and lor a particular account of the breed itself, and its 
management, see Shirreif’s Smney if Oikuey and StuUaniL 

7138. The Spanish, or Merino breed, bears the finest wool of tlie sheep species; the 


males ( Jig. 889.) usually have horns 
of a middle size, but tlie females 
{Jig. 8yo.) are frequently without 
liorns; the faces and legs are white, 
the legs rather long, but the hones 




889 ^ average weight per quar- 

][ if H ter of a tolerably fat ram is about 

a|gBli*|WMIi|tBPWisasi. seventeen pounds, and that of owes 
^ ~ ' about eleven pounds. 

713ft T%e shape of this race is far ftom being perfect, according to the ideas of English breeders, with 
whom symmetry of proportion constitutes a priiicip.'il criterion of exccliciire. The tlimatiness, or pcif. 
dulnus skin beneath the throat, which is usually accompanied with a sinking or hollow in the neck, pre. 




seiits a most oftbiisive appearance, though it is mueh esteemed in Spain, as denoting both a tcndeni.y to 
‘ ■ a heavy necce. Vet the Spanish sheep arc level on the back, and behind the shoulders j 

erviUe nas proved that there is no reason to conclude that deformity in shape is, in any 
dmee, necessary to the production of flne wool. 

7140. The fleece of the Merate sheep weighs, upon an average, flrom three to five pounds: in colour. It is 

TOlUkethatof .inyEnghs- ' ' r v - r . ... .- 

approaching almost t 

the contrast between_„_ _ , . _ , 

denotes high proof, at first sight excites much surprise. The hdtder the fleece is, the more it resists any 
external pressure of the hand, the more close and fine will be the wool; heCe and there, indeed, q flne 
pile may be found in an o|)pn fleece, though this occurs but rarely. Nothing, however, has tended to 
render the Merino sheep more unsightly to the English eye than the lafge tun of wool which covers the 
head; it is of a very inferior quality, and classes with what is product on the hind legs; on which- 
account it does not sort with any of the three quditics, via. rqflnos, or prime; Jinot, ot second best; and 
tereenos, the Inferior sort; and, consequently, is neve exported from Spain. 

7iil. Merinos were first brought info England, in 17H8, but did not excite much interest before hi* 
Midesty's sales, whleh began in 1804: the dedtablc object of spreading them widely over the country, and 
BUqiectigg them to the experiments of the most eminent professional breeders, has been matly promoted 
by the institution of the Merino Society in 1811, to which belonged some of the greatestlandboUers, and 
the most eminent breeder* in the kingdom. For some years past, this breed has been <m the decline; 
fStip. £. Brd, art Agr.) A considerable importation was made by Colonel Hownic, of PaUIc]^ which 
distributed tlie breed throughout diffbrent parts of Scotland. See^the Renfrewshire^roey. ft is Hot 
underttood that they have answered the expectation* that were once formed of them; and 1 am not ayiare 
that thcte'are any flocks in the possession of rent-paying farmers. The only succetsfhl experiment lo 
Sehtland seems to have been that of the late Mr. MaicolmLaing, in the Orkney Islands; and It is not Uw 
pure fade, but oroeses into other breeds. See the General Report qf Scotland, voL id. 


1 not lb* 


II. Criter^ of Properties in Sheep, ^ 

tllS. ijM.evAerfts qf an excellent ram, as given by Cull^, combines qualities which ought to be ftminl 
tn cvety^K^ ot sheep cultivated for its flcshiand wool. His head should be flne and snEll j his neStriM 
Wide aM bxpanded; his eyes prominent, and nuher bold or daring; ears thin; his collar flill from hlslweast 
and saindden, but tapering gradually all the way to where the neck and head join, which should be very 





.Sw^VU. SS]£B1M)<0 0{: \fiSt 

the leatt tHUMWitt>ttticr tne muttoik ubon fill ahu or fbre-tblgh muit come quite to the Kneel 

hu iegi upright, wUti e clean me Uone^ being dually liear (him luporfluoui iKin and UMme Mry wo^ 
ftom the Knee Mid hough d<^eranlji> the breeit broad and well formed, which will Kecgi hit fote-kwi st 
a proper wldeneMh, hii gtim or thett foil and deep, and inutead of a hollow behind the ihoblderi, that 
part, br tome called the fore flank,ihouKl benutte foil, the back and lolni broad, flat, and itralglit, 
horn which the nbi mUit me with a fine Cittolar ah-h, hit belly straight, the quartern long and foil) 
with the mntton quite down to the bough, wbith should neither stand m nor out, his twiit, or junction 
at the inside of the thighs, deep, wide, and foil, which, with the broad breast, will keep liii four legs upw 
and upright, the whole body covered with a thin pelt, and that wit! line, bright, soft wool 

714jL ykceiiforKi of asuund healthy sheep are, a rather wild or lively briskness, a brilliant clearness 
In the eye, a flond ruddy colour on the inside of the eyelids, and wh it ire termed the eyestrlngs, as w^ 
as In the gums, a fostness In the tettli, a sweet fragrance in the breath, a dryness of the nose and eyes. 
breathing easy and regular, a coolness in the tcet, dung properly formed, coat or flce^ce Arpily attachca 
to the skin, and unbroken, the skin exhibiting a florid sM ippearancc, especially upon the brisks Where 
there are discharges IToin the nosi and eyes, it indicvtes tbtlr having tnkin cold, and should be attended 
to by putting them in dry sheltered situations llns is a necessary precaution also in bringing Uiettt 
from one situation to another while on the road 

7144 The a iteria (J the aie nf sheep is the state of their teeth , bv their having, in their second year, 
two broad teeth, in their third year, lour broad teeth, in their fourth year, six broad teeth, and in their 
fifth year, eight broad teeth be foru Alter winch, none can tell how old a sheep is while their teeth remain, 
except by their being worn down About the end ot one year, rams, wethers, and all young sheep, loae the 
two fore teeth of the lower jsw, and they arc known to want the incisive teeth in the upper jaw At 
eighteen months, the two teeth joining to the former also fall out, and at three ycirs, bung all replaced, 
they are even and pretty white But as these animals advance in age, the teeth become loc so, bluti^ and 
afterwards black The age of all horned sheep m ly also be known by their 1 orns, which show themselves 
in thur very first ycar^ and often at tlie birth, and continue to grow t ring annually to the lut period of 
their lives 

7144 Ihe different ages and condtUms of sheep have difikrent names in diScrent districts After being 
wevned, the ram, or weddtr lamb, is soinetimes termed hpg, hoggit or tag, during tlie whole ot the first 
year, ami the female iamb, an ewe, i r giinmcr lamb, and cwi tag Ihc second year the wedder has 
the title of shear hog, or a two toothed tag and the ewe is c died a thaivc, or two touthed ewe In the 
third year, a shear hog, or four toothed we (der, and a four toothed ewe or th uve Ihc fourth year, g 
Six toothed wedder, or ewe, and in some places^ from the time ot Ismbing till that of salving, the maiei 
arc called tup-lambs, and from th it period, till the tunc of shearing, tuikhogs, and ever altorwMtls, 
tups the females in the same order being termed, ewe lamhs, ewe hogs, ginimers, young ewes, old 
ewes Ihe gelded malt lambs, castrated wedder iambs, wedder hogs, dumraonds, wraders Crones 
also signify old ewes, and there are several other provincial names, which are explainid in tliclr 
proper places wa 


Sect III Breeding of Sheep 

7146. In the brciding of sheep a greater degree of perfection has been attained than in 
any other live stock, and m this branch, in particular, tlie bretders of England stand 
higher than those of any oilier country 

7M7 Kakevn U, by carefol selection during severs! generations, raised his stock to a state of excellence, 
in regard to fattening at an early age with i moderate consumption of food, and with the smaUest pro¬ 
portion of offk), which has been with diffiiulty equalled, certainly has not been exceeded, by tlie most 
skilful ol hissuiccssnra It is i striking iiistaiiic ot the division ot labour and skill, that there aiwbreeders 
who devote themselves ent ri ly to the breeding of rams for the purpose of letting out on hire fills prac¬ 
tice originated in Lincolnshire, where in the early | art ot tiu last century, rams were let out at from 
Ills to flu each, but so great has been the impgpovemcnt since that period, that Bley are npwlet out. to 
common graziers at Irom 1 to 10 guineas, and to breeders ot rams at from JUf to 900 guineas. 1 he bre«i» 
ing rams are shown loi hire at n rt iin times and places during the summer, where every one may select 
aueh as promise to maintain or improve the partieulsr st ite ot his fioek, and at such prices askis means 
end experience jnay just ty fwo or mort individuals fnquently join together in the hire of one rain, to 
which th^ put the best of their ewes, for the purpose of obtaining sujicTior males forthefoturq service of 
the rest of their Socks, and in particular i ises, when the owner ot the ram does not choose to part with 
him, even for v season, ewes are sent to him to be covered at a certain priee per head, superior animolt 
ot this class being very seldom sold iltogethe^ Much as this mode of doing business has been rmro- 
bated as a monopoly, and much as there sommimes may be of deception in mat mg up rams for these 
shows, all intelligent practical men must agree, that there can be no better^ethod of remunerating emi¬ 
nent breeders, and of sprcnding their improveinenUfmost widely, in the shortest period, and at the least 
possible expensu A single ram thus communicates its valuabU properties to a number of flceki, 
often lb distant parts of the country, without distracting the attention of ordinary breeders ikont tbtir 
other pursuits ^ 

7148 The two methods qfbrei ding common to all animals are also adopted in Iwecding sheep Breeding 
frean different fiimiUes of the same race, commonly called breeding in atut m, and breeding from dlflbrent 
races, generally called cross breeAng Bakewell, according to Sir J S<bright (On improving the breeds 
of dimestie Animats, tfc ), cffoctM his improvements by breeding Irom the same family, but aceonlitmto 
ifunt, who has written an able answer to Sir J Sebright s pam^lct (A Lettet, to Su J Sebr>gAt,^c\ 
be bred tVom dlfiferent relationships of the same family, it being out of bis power to breed firom atfterenK 
fotnllies of a race which he was at the time employed in forming, and cross breeding he did not approve 
o£ Breeding m and m is so repugnant to human feeling, that it Is difficult to avoid considering it an 
unnatural practice , for It does not follow that a flock of sheep in a wild state must necessarily breed in 
the nearest relationships, as father and daughter, Ac , on the contrary, it is more probable that remoter 
reUtloDibips would be chiefly bred from, as these must necessarily be much more numerous In a flock 
of sheep, or a hcnl of savage men, springing each from one pair, every parent must necessarily have many 
more cousins, and cousins many tlntfs removed, tlian he tan have mothers or daughters 

7140 Breeitpg from edffbrent fttmiltes of the same race is the mo e general and i^oved praeUca 
When a pnmber of fomlues of any Iweed nave been for some time establisljed in a variety of sifuatioiis, 
Ubd nave had some slight shades of dlffbrence impressed upon thtm, by the influence of different soils and 
treatment, it is found advantageous to Interchange the males, for tlie purpose of strenflthening the exceL 
lencles, or remedying the defects of each family Of this advantage Bakevell could not avail himself { 
but It has been very generally attended to by bis successors Culicy, ftisi^y years, continued to hire 
his rams from Bakewell, at the very time that Other breeders were payinffl liberal price Tor the use of 
his own , and the verywarae practice is foUwwed by tho»inofct skiHul brceilers at piesint In large con¬ 
cerns, twanr iwe streams of blond may be kept distinct ftir several generations, and oc cavuinanvjntor. 
mixed thifoappbst effects, by a judieions breeder, without having reemirse to other flocks (4»pv 

£ jirit.ulAgr iff) s ) 
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?isa OtD'AMiivt roccirtto ol|ect ia to acquire n«# p()|^iiaMMr.ra>ime 'deftelt. 

Th^ntodaoreflmMgtoblij'ctaM farming icaitaMoil with graa^ 4Iffle«ilU«a tfaanJKI weeitHM jmn 
the tomcTac*' voiwaimnetton of braedt itnpM a contideTahle diflhreoce amoag^aiunal* ui rtveral 
Teitwetc I md Mhottgb the dawaUe (tvopsttf be obtained. It may be aoooupanled bs mefa othen a* ate 
by no weaiu advanta^ua to a race, d^ned to fiunipy a situation whieh bad earaudad tbat-iiroperty 
ffMn one of Its parents. IVi erota any mountain breed with Leitester rams, for example, with a new to 
obtain- afropeRiIty to fiitten at an early age, would be attended with an enlargement of siae, whreb the 
mountain nuture OOuld not support, and the progeny would be a mongrel race, not suited tothe pastures 
Of dither or the present breeds If the object be to obtain an enlargement of tixe, at weU aa a propensity 
to Atten, anlt the case when Cheviot ewes are crossed with Leicester rams, the progeny wiU mirt prosper 
en the hiily pastures of their dams, and will be equally unprofltaMe on the bettor pastures of their sires 
But the om^Hg of this cro« succeeds well on those intermediate situations on the skirts of the Cheviot 
hills, where, though the summer pasture ii not nqli, there is a portion ot lowland tor produciag clover 
and turnips. (Sbpp. £aevc Bril art Agr itc) 

1151 At general rtUet Jnerotungbreedt, it is to be noticed that In every rase where the enlargement of 
the carcass IS the oliject, the cross breed must bo better led than its smaller parent 1 he site of the pa* 
rents should also be but little disproportloned at lirst, and when some increase has been produced, one or 
more crosses afterwards may raise tbe breed to the rtquired size With these prceautioiis, there is little 
rdason to fear disaptadntment, provided both parents arc well formed. {General Report Scotland, 
vol 111 p 14 18) 

715S The mott advantageous and proper age for ewes taking the ram in the different breeds has not 
been hilly shown, but from a year to a year and a ball old may he sufflcient, according to the forward¬ 
ness of tne breed and the goodness of the keep borne judge ot this by thi production ot broad or sheep's 
tooth It should not be done while too young in any ease wes cmniiionly bring thiir first lamb wben 
two years old, in the hilly and mountainous districts ot beotland commoid, not fbr a year after Uf 
enuric, they are usually eighteen or nineteen months old when they take the lun, throughout all the 
lowland districts 


71A3 In regard to the season of putting the taws to the ewes, it must be directed by the period at which 
the fall ot the Iambs may be most desirabk, which must depend on the nature uf the Keep which the par. 
ticuUr situation affbrds, but the most usu il time is about the beginning ot October, except In the Iior- 
■etshlre ewes, where the Intention is suckling for house lamb, in which e isc it should lie much earlier, 
in order that the lamlu may be suffiiientlv forward Itut, by being kept very well, any of the breeds will 
toko the ram at a much earlier period Where the rinis arc young, the number of ewes should seldom 
exceed sixty for each ram, but in older rams a greater number may be admitted without ineouvenienee, 
as ftom one to two hundrM, but letting them n ive too mail) should be cautiously avoided, as by such 
means the firmer may sustain great loss in the number of the lamtM 

7164 Ihih tespiet to the penal of gestation, the ewe goes with lamb about the space of five months, 
cpnseqiieiitly the most common lambing season is M ireli, or tlie early part uf April, but ** it has been 
dbs^ed (llat til many of tbe more southern districts, where sheeji-nusbaudry is earned on to a coitsi- 
derablc extent, some parts ss'' the ewe-stock ai c put to the r iius at iiiiich c irlier periods, so as to Iamb a 
month or six weeks sooner, a practice whieh is attended with much profit ind advantage in many 
wtuatlons where early grass-l-imb is in great demand It is usu il lor the rams to remain with the 
ewes for a month or six weeks, and in some casts longer, in order to complete the business of iin- 
pregn ition, which In some districts is aseertamed by smearing the fore bows ot the rams with some 
colouring substance " 

156 Ihepiaclice ff turning a number of rams among the flocks formerly adopted is highly exception 
as tending to prevent the mam object and injure the rains A bettor way is to let eai h ram have e 
proper number iit ewes, and with very choice stock to keep the rani in an enclosed small pasture, turning 
a fbw ewes to him, and as tiiey are scrveil replacing them with others. By this means there Is more ce|v* 
tabityjwild more ewes may be impregnated. In such sort of fine stork, it is likewise ot great utility to 
keep toO rams during this season in a high manner In this view a little oats in the straw, or a mixture 
ot barley pnd pea meal, are excellent Where ewes are backward in taking the ram, the beM means to be 
employed are those ol good stimulating keep Ihe rims should always be continued with the owes a 
sulBelent length ot time 

7156 The etoe will bi eed twice a year, if it be made a point to produce such an effect by attention and 
high keep, since she will receive the male indifferently at any season, and, like tbe rabbit, very scam after 
bringing forth Lisle gives an instance of three of his ewes, well kept, lambing at C bristinqs, fattening 
OfftneiT lambs at Lady-day, and producing lambs again the first week in June It seems they stole the 
ram immediately after lambing, but brought the second time only single lambs, although of a breed that 
generally produces twins there is no doubt but the sheep would produce young thrice a year were the 
bad jiraetice resorted to, which has been so currently recommended with the rabbit, of allowing the male 
ImmedHtely after parturition, the ready w ly to render both the female and her progeny worthless 
f^uld the lambs be advantageously weaned at two montjis, sufllc lent tune would, he conceives, remain 

ewe to bring forth twice within the year hor example, supixMC the young ewe tupped in August, 
the umb would be dropped in the middle of January, and might be weaned m mid March, the ewe again 
MtollvtAg toe ram on the turn of the milk, like theWw, perhaps in or before Apnl, she would then bring 
within the twelve months or in August This plan would, continues Lisle, at least iiijure the dam 
infinitely leu than suckling during gestation 

7157 tfl’hen etoes are In lamb they should be kept m the pasture}, and as free fi om dislui bance at potiibki 
being carefttUy attended to in order to prevent aceulents which are liable to take place at this time, sue h 
ns those of their b^ng cast in the ftirrows, &c Whenf nny of the ewes slip their lambs, it is advised by 

that they should be immediately removed ft-om the dock also require, under these cir. 

cumstanoes, to be kept as well as the nature of the farm will admit, in order that there may be less loss at 
lambmg rime ftom the ewes being stronger and the I tmbs more healthy and better capable of oeotemhim 
with the state of the season at which they may be ’Topped The shepherd should at this period be parti, 
eularly carefVil and attentive to afibrd his assistanee where it may be necessary He should constantly 
baveyegard to the suckling ot the lambs, and to sec that the udders of the ewes are not diseased Ula 
attetatUmee will often be required in the nmht as well as the day At this season covered sheep.fialds are 
oftrt « 'very great advantage in saving ana protecting both ewes and their lambs 


iftobPT very great advanta^ in saving andprotecting both ewes and their lambs 
7158 In letpeet to the number of Iambi at a birth U n remarked by Lawrence, that the ewe brings most 
tly on£ next to degree iff irequency two, rarely ftrom three to hve lambs at " ' 


^ _ ime, and preduciiig oceasieBaHy 

dinrth' Otherbring twins In the proportion of one tbird of the flock, whiiri) is supposed 
to dOMbd tiOnmerably od good keepi, A certain number of ewes per centum prove barren arniually ‘ the 
oausa veinf ral^ natural akbet, sometimes over-iatness, a morbid state of body from poverty or neglect 


itoni t^iheep afitr UuMtng, where rich pastures or other kinds of grass lands cannot be 
drid eoDSlst of tomlbs or other kinds of green food provided ibr the purpose, and given them 
manner j but where it can bn done, it Is always 'letter to leave this so,! of food untouched till 


ind oflambhig, when it should be regularly supplied in proporbon to the n 
le ewes also demand at this tlnte much care to see that tliey are put uj 


rttyth^toaV 
dry ShelteMd 


■e, ftee from disturbance, ^ that neilhef riwy nor theinahtmbf) sustato mjufy froantjiq ta^ |C^t 
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would be IM tfaetf woakl otSierwue be the cue. It k etoo Aftiad, that by b prater nipply of twfilM or 
other rtanilBr vreen fooct at tlito period, the ndlk of the ewei It mwdi incieawd, end &e Mowtfr orthe 
iBihbt greatly promoted; which ia of much iUbire importance, aa when they are atmtedtt tnia eerlir 
period of their exiateni^ they never turn out Id wdl afterwatda for the Ihnner, With the grem ana 
rootcropaandpretervedafter-eniabay,atraw,com,and<Hl-cake are ia aomt*caaeamadeuraoria^ 
winter aopport of ibeep atoek. with turaipa, where the soil ia not aoiBoientijr dry to admit the ab«^ It 
ia the practice to draw them and convey them to a aound inn paatwrr^ that the cwoa may be balM iqioa 
them emee or twice In the day aa there may be occasion, care being taken that they are eaten up deaiKa* 


means of portions hurdled off' aa wanted, ia a good prrttice. With this sort of i<^, eipe^liy where A 
produces scouring in the ewes, green rouen hay, cut straw, or peas haulan should constanlly be given, and 
also with rape, &c. 

7160 eaBirntmg lambt may be performed arty time firom the age of a fortnight or three weeks to 
that of a mouth or six weeks, and in sotne districts it is deferred to a considerably later nerioii. It is, 
however, the safest method to have it executed early, as there is loss danger of too much Inflammation 
taking pUee But in all cases the lambs should be in a healthy state when it is done, as under any other 
circumstances they are liable to be destroyed by it. 'ihe operation is usually nerfonned by the ahepberd, 
by opening the scrotum or cod and drawing out the testicles with the spermatic cord J'Ms he often dom 
with bia teeth in the young state of the animal; but where the operation is performed at a later period 
it IS usual to have recourse to the knife, the arteries being taken up and secured by meant of hgatures, or 
the searing iron Ihc business, if possible, should be done in fine weather, when not too warm, and 
gelded iambs be kept in a dry, sheUered, quiet situation lor a lew days, until the Inflammation is gone cm 
If It should hapMn to be wet at the time, it may be advisable to have them under some sort of shelter 
where they can nave room to move Arcely about 

7II>1 The weaning qf lambs should be effhe teil when they are three or four months old, as about July; 
but It IS done more early in some dlsti lets than in others A proper reserve ot some triMli insturc grass, 
where there may be a good bite for the lambs to feed uiioii, should be had recourse to, as it is of much 
consequence that an ample proviiion of this sort be had, in order that the growth ot this young stock may 
not Buffbr any check on being taken fVom the mother Where they have been continued so long as to 
graze with the dams, little check will be sustained in their separation if turned upon such good feed, 
Some advise clover in blossom as the most forcing sort ot food in this intention, and with others salntlbin 
rouen Is highly valued for the same purpose When good feed is not provided of some of those kinds, the 
lambs soon decline in flesh, or, in the technical language of the flock, are said to pitch , and aheii oneb 
this happens they nevei afterwards thrive so well, however good the managament may be. With regard 
to the ewes, they shciiild lie removed to such distant pastures or other places as that they may not be heard 
by the lambs, wniih would cause them to be disturbed in their teodmg; and where the ewes sustain any 
inconvenience from their milk, as by their udden's swelling, it should be drawn once or twice, as by this 
means bad consequences may be prevented - and as soon as the lambs have been removed, the ewe's are 
returned upon the pastures destined for their summer support 'J here is, however, one caution to be 
attended to In ilrst turning the lambs upon rich keep, which is that of letting them be In some degree 
eatisfled with food previously, that they may not be surteited by too quick and fUll feeding, and beave or 
Move as it is termed; keeping tlicun gently moving about the held has also been advised In this intention. 
In some places, where the lands are of the more {loor kind, it is a custom to tend the lambs to the more 
rich vale or marsh districts, to be brought forward in condition or fattened. In those cases whtere the 
lands of the male kind are reared on the home lands as wethers, they are usually restored to thq.flock In 
the latter end of the year, but whii h is not by any means a good practice, aa they often suffer wapi ot 
proper keep in the winter, and lose what they hod prcvioiisl) gained in growth and condition Apiactioa 
the reverse of this has long been in use among the store-masters of .Scotland They send their iqmbs, as 
soon as weaned, to some rough coaise pascuro, often at a distance ot several miles, where they remain for 
six or eight weeks The opinion is, that this renders them more hardy Some grounds are occupied 
chiefly for this purpose, being kept for summering lambs, as it is called, the owner of the lamb paying a 
penny or three halfpence a week for each, 'ilie practice, it is believed, is not now so commoi as it has 
iiceD. * 


Sect. IV. Rearing and general Management of Sheept 


7162. In the practice of sheep husbandry different systems ate had recourse fo* flcccireKiig 
to the extent and nature of the farms on which they are kept, and the methods of Ikrmilfg 
that are adopted on them ; but under all circumstances the ^st sheep-masters constntiy 
endeavour to preserve them in as good condition as possible at all seasons. 


7163. tnth ihe pasture kinds of sheep this is jpMrticularly the case; and with the view of accumpHshitif 
it in the raewt oomplete manner, iLit useful to cTividc them into different parcels or lots In rdspect to thchr 
ages and sorta as by that practice they may be kept with greater convenience and benefit than In large 
flecks teaser under a mixture of different kinds, as in this way there is not only less waste^ fond, but 
tto animals thrive better, and tlie tiasturci are fed with much more case. The advance of this mnsge- 
menthai been ftilly experienced in many of the northern districts, where they usually divide the 
stack Into lambs, yearlings, wethers, and breeding ewes: and in this method it appem nirt impr^mo 
that amuch larger proportion of stock may be kept, and the sheep be preserved in a more healthy e^Hlm 
With a breediim stock the sheep-master mutt act according to his cifbumstances, situation, am) capitel 
which he DossesM, Cither sening the lambs to go to keep, Ihttenlng them for gram Umb, sucMing ttem Ibr 
Ignffor keeping them on to be grilled end iold ae store or Fat wethei^l the ewes betn|| sad lean or 
In store condition, or thttened#iu clreumstances, profit, and convenient my potot out 
716*. AHOtherpractiee, but which requires much camtalas well as khowlcdge^SMerienee, and attA. 
Hon, latbat oflw^lng apd fattening off all Iambs, both wethers and ewes, espwUlly where moH^ 
their sale when M are convemenUy situated; « this systm may be partial^ acted yyy jng.W? 
plan t» ea^tol, circumstances, and the hature of the bmea In which case, ishenever mm 

stock become extravaganUy high, it is mostly a good way to sell. 


7165. Hhe sheep farming tf the anU^e or low warm distri^s of the kingjdelb conse- 
djiSkn in ^rious particular* IVom that of tMh hilly and mountainous dtstrkte; 
we thAefbre, first give a §^n«Bl yiew of the sheep management of arable lands, 
kndfiOktfftnouutrinousdistiiets.'^ e * , 



^ II 0 K iS^e^p 'hu^ndty on rich lanil*, or where and otbier 

_{r^ h G 0 aswxiptfojt 4 is to combias the (^reedSpg and fec^^ 

<Ntiici(<Uy J^enmg’^'iNi^jhcei^ t<H returns of pio 6 t. ' , 

2 A WiStiM orefiZr /inHiirf. (ud which is atttoided vbh the least trooMc and 

OMaril, isdlMer^pMSlUtaiiii^w^ osolt, saiam^ wetheri, and what craoes, or old ewes, 

^m-of tbi* JalOaort pf^ nerfhc lamb, may be fattened off wUh them torood aoooum. It Is lIkB> 

#tte often the cate uat aim are du^rased of in ]atnb> or with Jambs by their ndes. In what are termed 
Godldsii in whlcit dieummhces it ia ftoqnentty a good practice to make annnai purchases of them, in 
order to the (attenii^ 0rh0tht.8nd seUing them in that state within the year In the purchasing of she^ 
which IS often done ftoitt very distant lairs and markets, mwh tare and circumspection is necessary, 
whatever the Swt or intention with which they are igiught may be In these cases much advantage, 
Wspeoially when ata considerable distance, may be derived by employing a salesmaiton the spot 

7168 . 7V^e treatment p^dne lambs is tbc first consideration in the niixed sheep bus* 
bendry. 


71119 Lambs itre etiher tveUed or fattened on gras*, or sold in autumn as lean stock. With regard to 
those that have been suckled or fattened in the liousc, much attention is required to have tikm early, to 
their being well, regularly, and very ckanly kept and suckled, wi II as to the ewes being of the right 
sort, and the best milkers that can be provided, and to tlicir being billv supplied with food of the most 
nourishing and succulent kinds Their tails and udders should have the wooliweU clipped away from 
them, in wAer that they may be preserved in i periectly < lean state The UPdts also require, especially 
towards the close of their fattening, to have regular supplies nl barlev, wheat, and iieaa-meal, ground 
together in combination with fine green rouen hay When these h ivc been sold of^ the lambs which 
have been fattened on the best grass 1 tnd will bo ready to succeed them it the markets, in the tpnng and 
tummer months, and these Will m followed by tbc s dc of the store lambs, at the different autumnal Thin. 


7170. The selection or setting of the lamb-stock is the first busiimss of shd^ nuinage- 
ment after the lambs have been weaned. 


7171 It IS generaUv peiforfned tn tht month <f JiUy or August, at which period the fairs for the sale of 
lamlu mostly t-ikc (illtce And as bt this time trie whole arc collected together for drawing into different 
lotss It IS a very suitable penoii fur selecting^onihoosmg those that are to supply such deheiencies tn the 
brceiliiig ttocka In his talenitai qf Husbandry, Young has remarked, that iii making this selection tlie 
tpemer or his shepherd usually j[whatever Jhe breed may be) rejects all that manifest any departure from 
certain si^is of the true breed thus, in a Norfolk flock, a white leg, and a f ice not of a hue suftciently 
dark, would be excluded, bw <ever wfU formed, in the same manner a white face on the booth^wns, 
Jn Wiltshire, a black face wpulffbe aixjexclusiori, ora horn that does not fall back, all Dorsetshire, a horn 
that does not project, fte. 


7172. The selection, of the gfaton dock gcncially takes place after the Iambs are weaned, 
or, at all events, before tupping season, tiiougli wethers may be drawn out of the flock 
at any time. A certain number of old ewes or crones are removed every year, and tliesc 
as well as the wethers arc fed oS for the butelier, i ither on grass, artificial herbage, or 
roots, according to the situation and cii cumstanccs of the farm, and season of tbe year. 

7179 . The shearing of sheep is an annual operation, which includes several preparatory 
tneasn^H and aftcr-processcs. These are, washing, separation, catching, clipping, mark¬ 
ing, and tail-cutting. 


7174k proper tinfe for clipping or shearing sheep must be directed by the state of the ffeathet and 
theelimatff m the partirular district, as by this means the danger of injury by cold from delving the 
ihcep ^ their coats at too early a season, and from heat by permitting them lo continue qn them too 
tong, ma^tbe avoided in the best manner but another circumstance that should likewise be attended to 
in Uiii business, it that of the wi ol being tully grown or at the state of maturity, as where the cflpping 
prec^cs that period, it is said in the Annals of Ag> itu/lure to be weak and scarcely capable of being wain, 
' bM If protracted later, it is yellow, felted, and of an imperfect nature It has been stated, that wt the 
more warm sheltered situations in the southern jKirts of the kingdom, the beginning or middle of dune, 
when the weather is fane, may be in general the most proper, but in the more ex]>osed districts in the 
nodhern ports eff the island, the middle or latter end of the same month may be more suitable, provided 
the ftason be favourable But witli the fattening sheep in the enclosures, it will mostly be neceesary to 
the woik at an earlier period in every situation, as the great increase ot heat flrom the sgtpng 
• summer weather, added to the warmth of the fleece, becomm very oppressive aifd lUjuric^ to 
thwr (Ming Thcic never can be any ditflculty in ascertaining the proper time fur SHearliqt, 
hecawMIll^separation of the old wool from the new is always distinctly marked m a thriving sheep, ami 
this hapiiehs earlier or later according to the age and ec^itlon of the animal Hence, ftom the begmmilg 
^ May, or earlier, till the first week ot July, shcaringifues on In different districts, begging with the 
Alt Lnoester wed(Mrs,'anil ending with the <mall nursing ewes of the Huhland districts lYinn thendddlo 
of liuT to the middle of June is the busiest period. v 

7175 Sheep shearing tn Homnru Marsh commences about midsummer, and finishes about the middle 
ef Jttif. Those %bo sliear first think they escape ‘he effects of the fly, and thosg thafcshear late a|we. 
diend they gam half a pound weight in every fleece, by the increased perspuration of the sheep in daily 
ihwrinf, the wool has4hot the condition which it afterwards acquires, but the hot Weather oeeBjlons a 
gM dm of trouble Ml detecting the fly 1 he Iambs that are sold in Smitbtleld market (tee, we believe, 
ttddmwevti shorn All over the north of England, and throughout bcotland, Jambs ani never afiom. 
lose Wig first fleece when about fifteen mouths old 

7 ^the coajpe soiled wool about the iliighji andkdocksi some Weeks before 

fltm ^ wuhing and clipping the sheep, is an excellent prapticui a* bjtbig 

p are xejft clean and cool whe^ the season is hot, and with 
.U fiom becoming sore. . . v ^ v r- 

. sgpamttngfhr the jmrjiose of woshtm, the flock is broy^t WfQje 
bl, ana £here lambs and sheep of diffffllnt kinds, fitpto be washhi^ ItttP 

I; and such lambs ararc top young tS b^ clipped are 
14 f(fld o« enclosure of any fciiid, at such a distance the washj|)|f nA that 
not i&stwrb their gnodiers bf theiu bleatiftgJU object of firtuwttl^ciBiptjr 





aKSinst seveire storma When these oceur. In wever, u they often do in the Oieviat diatnct, there is little 
d^endenco on any other tuod tlian hay When the snow u so decji as completely to cover the herbage, 
about two stones avoirdupois oi h ly art allowtd to a score ol sheep daily, and it is laid down, morning 
and evening, in small parcels on any sheltered spot near the house, or under the shelter of steUs or clumps 
ot trees, on diiTerent (larta oi the farm g 

7lil5 Ihe rues tn Mat c/i, at ie ist the gimmers or young ewes, are commonly allowed a few turnips once 
a day, on (arms on winch there is any extent oi arable land winch are either carted to their pastures, or 
eaten on the ground, by bringing the sheep to the turnip held tlirough the night. A part of the Held, in 
the latter case, is rut otfbv nets, or by hurdles, which inclnsc the sheep in the same way as if they were 
intended for tattening When they arc ready to drop their lambs, they are no longer kept on the turnip 
field, and get what turnips may be left on thcic pastures But it is seldom that the turnips last so long, 
though It IS desirable to have a few remaining to be given to the weakest ewes, or to such as have twiua 
in a separate enclosure 

7190 Jijkw days b^ore the time of lamhmg, the ewes are collected fbr the purpose of bring udder- 
locked. The sheep are raised upon their buttocks, their backs next to the otierator, who then'Mnds 
forward and plucks oiT the locks of wori growing on or near the udders, for the purpose 6f fllfing Itoe 
access to the expected lambs At the sime time he ascertains the condition of the ewes, andwants such 
aa do not appear to be in lamb, which may then be separated from the others This operation is not 
without danger, and several pr^ature birtni aie usually the consequence It is therefore not so goneVal 
a practice as it was formerly, tnough still a common one on many, if not on most fanns 

7187 TAesspara/ ' ' ' “ ■ . . - - - 

should always take 

the pasture be excl .... _ _ - . 

pastured apart on the coarser herbage. r- 

7198 Ihc iambing stason commences with the first or second we^ of April, according to the tune at 
vrhl^ the rakts were admitted, and such as have twins, generally lamb among the first of (he dock At 
thu seasem, the most constant attention la indispensable on the part of the shepherds, both to the ewes in 
labouv and to the newly dropped lambs. Though the Cheviot ewes are not so liabla to losses in pHTtp- 
rition as some larger breeds wnlch |tc in higher condition, and though Ahey make good nurses, unless toey 
ate vety lean ■’ * ' ' j ^ 

ance In Iand»l-.„._ 

drops Hwa his own mouth into that of the lamb tliat'may need It, brings tlie ew9 
thM have IKttetnllk to a better pasture, or to turnips, and confines such as have forsaken their lambs In 
a small pen, dr barrack as it is called, temporanly erected in some part of the form steading The same 
conflneinent is nvcessary when It is wishra to make a ewe that has lost her own latnB, nurse that of 
another ewe-that hasdiad twins, or that has perished In lambiag, or is from any other cause JneapslHe^ 
rearing her lamb 'The ewe, after being shut up a ^ hours with the strange iamb, usually admits It to 
the teat, amtdvmr after tfoats it as her own, though so'aistimes a little de^tlon is noesuary,such ea 
Covering the strangeV with tiie skpi oLher own lamb At this important season, an enclosure of rich 
Mtly gra^ near foe sh^h^’s cottage, is of vast advantage Thlfou he cornea tho eww and twins, 
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PRACTICE OF AGRICULTURE. 


FabvIIL 


(uch ai have little milk; thoae that have been Induced to adopt another’i offspring t and, genetally, all 
that need to be frequently impeded, and ore in want of better treatment than the real of the nook. 
iSupp, ifc. 178.) 

7109. Caftratkm la performed in the male lainba when a few days old, the ewe lamba are never apayed: 
mild weather la choacn, and the operation perfunned m a fold on amall quantitiea at a time. 

7300 7%e late InmMng ewei are aeparated from the ewea and lambs at the end of the lambing aeasom. 
and kept by themaeivcs, that they may be more under the eye of the ahephevd, than if scatteMaover all 
the pasture. It is dealrabie to allow them flne grass for f few weeks after lambing, that their Iambs may 


MIC iioaturc. ki. m ucbutauic uj ttiiuw iiiciii uiju lur a icw wccivs aivci lambing, vjiav Micii aaaiauv iiiaj 

come to be nearly equal to the rest of the flock when weaned; or if they are too late for this, that they 
may get ready for the butcher by the month of August, beyond which period the ewea muat be much 
injured by auekling them. {Supp. Ac., art. Agr. 179.) 

7301. flashing, in atore.farming,l8 Reformed when the wool has risen sufficiently, which is easily known 
by the appearance of a new growth. The barren aheep arc flrst brought to the washing pooL Sinmelimas 
they are hand-washed by men who stand In the pool, and have the sheep forced towards them singly; 
but more commonly, the Cheviot sheep, especially if the flock be numerous, are compelled to leap into 


but more commonly, the Cheviot sheep, especially if the flock be numerous, are compelled to leap into 
the pool in a body for three or four times succcssiujlr; and it is desirable that they should have room to 
swim a little, and come out on a green low bank on the op|iosito side. After being washed, the sheep are 
preserved as far as possible from rubbing ag.iinst earthen dykes or banks, and from lying down on any 


preservea as lar as possible from rubbing ag.iinst cartnen uyKcs or banKs, aim irum lying down on any 
dirty spot which might soil their wool [Supp H/c ) 

7302 Marking, as in general shocii-farmiiig (7185.), takes place before the shorn sheep are turned out 
to iMsture: they are marked, commonly with the owner’s initials, by a stamp, or boost in provincial 
language, dipped in tar heateil to tiun fluid state; and it is no^ 'inusual Co place tliia mark oil diATerent 
parts of the body, according to the sheep's age. 

730.7. The weaning qf lambs takes place when they arc about throe months oU, sometimes sooner. 
When the ewea are gathered to be washed or shorn, the ewe lainlis to be kwt (or supplying the place of 
the old ewes oceasinnally sold are stamped In the s.ime way us the ewes. I'he store lambs are sent to 
some clean grassy p.'isturc for a few weeks; and wlicrc the farm does not afford this acrommodatlon, they 
must be summered, us it is called, at a distance. Several farms near Cheviot, and on the Lammermutr 
hills in Berwickshire, arc appropriated to this puriiosc, the owner ol the lambs paying so much a head for 
six or eight weeks. In the mean time the ewelmgs, or gimmers, as they are denominated after shearing. 


six or eight weeks. In the mean time the ewel 


, or gimmers, as they are denominated after shearing. 


have joined the ewe stock, and the lambs, when biought home, go to the pasture which they had occupied. 
Wherever they may be kept in winter, it is always desirable to allow tbem a few turnips, along with a 
full bite of coarse herbage. 

7301. 7'hcpraeitce Mffiiliing rw(S after the sepaTutian of tlie lambs is still continueii in a few places. 
This very objcction<ibfe management is generally rontinued for six or eight weeks, The value of the milk 
of each ewe for this time may not exceed from nne shilling to one shilling and sixpence a head, and the 
slicep arc injured to at least three times that amount, independent of accidents at the milking fold. The 
cream is separated from the ewe ihilk, and made into butter fur smearing, and the milk itself mixed with 
cbtir milk, afid converted into cheese The most skilful store-masters, however, have either laid aside 
milking, unless for a fbw daysfssir have shortened tlie period to two or three weeks. 

7305. The selection oj the crones or old ewes to be sold generally takes pl.ice in September or October, 
when they arc sold to the tceder, and rcplaecd by lambs ut the current year. On the lower hills, ewes are 
generally disjioscd of after having lambcit three seasons, or under lour and a half years of age. In some 
iituations they arc kept on till a year older; but when they arc purchased, as they usually are, to be kept 
another year on lower grounds, it u commonly fur tlic interest of the store-farmer to sell them when still 
in their tull vigour. Skilful managers do not content themselves with drafting tliem merely according to 
age; for as there is no disadvantage in keejnng a few of the best another year, they take this opportunl^ 
of getting rid of such of tlie flock of other ages as are not of gooil shapes, or are otherwise objc^ionable. 
As soon as the ewes to be disjiosed of are drawn ftrom the dock, they arc kept byisthemselvcs on better 
pasture, if the circumstances of tiie farm will admit ot it Sometimes tliey arc carried on till they are 
fattened, and turnips arc often purciiascd for them at a distance. When tins U the case, it ia not thought 
advisable to keep them longer than till between Christinas and Candlemas, aa an old ewe does not improve' 
like a wether in the spring months. (Supp. jrc.) 

720G. The safmng or smeartng of sheep is an operation scarcely known in England, and not practised by 
the Welsh: some store-farmers in the milder districts of the northern counties consider it unnecessary, 
but In all very cold situations it ia still employed. Thu object of this (^ration is to destroy vermin, to 
prevent cutaneous diseases, and to promote the warmth and comfort of the animal during the storms of 
the ensuing'winter. It is nut necessary with sheep kept on tow grounds, and wvll fed during winter, and 
it may occasionally be omitted for one season, particularly with old sheep, without material injury; but 
notwithstanding the ridicule that speculative writers have attempted to throw upon the practice, it is 
almost universmly considered necessary and tienefleial on high exposed situations, by the store-farmers of 
the border hills. Smeared wool does not sell so high as white wool, but the greater weight of the former 
more than compensates for the diflhrcncu in price. [General Report of Scotland, voL hi!) The season of 
salving or smearing is usually towards the end of Octobef or beginning of November, before the rams are 
sent to the ewea ’The most common materials are butter and tar, mixed in diffbrent proportions; a heater 
proportion of tar being employed far the hogs or young sheep than for the older ones. The proportions 
are also different on almost every farm, and more tar is thought to be necessary, according to tntir greater 
elevation and exposure. In Boxburghshire, some mix two g.tllans of tar with thirty-six pounds of butter, 
as a sufficient allowance for three score of sheeji; but for the same laumbcr it Is more common to allot only 
one stone (twenty-tour pounds) of butter to two gallons of tar. [Roxburghshire Report, p. 155). A com¬ 
mon pnqiortion of late has been about fourteen pounds of butter to two ficotch pints of tar (nearly .S| quarts 
English wine measure), for owes, and eleven pounds to tho same quantlt^f tar for hogs. This mixture 
should smear ftom twenty to twenty-flve of each, which is the number one man can do in a day, Itie 
expense, aocordmg to present prices, will be about nine-pence for each sheep: other articles, such as oil, 
lafm-grease, tallow, &c, have been recommended in ’ace of butter; but none of them are in general use, 
'and the only addition that is approved of is a little butter-milk. The butter is slowly melted and pourra 
upon the tar, and the mixture is constantly stirred till it becomes cool enough for use. The wool is accu¬ 
rately )>artcd into rows from the head to the tail of the animal, and the salve is csrefUlly sp»ad upon the 
skin witbxhe point of the Anger at the bottom of each row. (Sum. Bn. Brit, art Agr. 180.) The practhw 
of salving has undergone a change within these four years, and is not so general now as formerly, the low 
price pf smeared wool having forced the store-masters to try other ingredients than tar. In the Banner's 
Magmdne, voL xxv. are same notices of these experiments on smearing; which have not, however, been 
so long in Use at to sffibrd cert^ii results. The object at present is as fax as ppssible to dispense wltn tar, 
by wbich the wool is rendered imflt for certain sorts of manufacture. 

7307. The care ttf sheen during storms is a business requiring constant attention. Tn storms of wind 
and rain, or what are called black storms by the shepherds, the sheep will, in a great measure, take cate 
of themselves, by pasturing in situations naturally bticltered. All that is required is to remove any of 
the more delicatg mto a covered fold or shcep-house; though such convenicncies are seldom to be found 
on mountain farms. But in a storm of snow tho natural shelter to which the shegp have recourse be¬ 
comes the great receptacle of drift, and the harbinger of death to thq flock. It ia in such situations tltot ‘ 
Captain Napier purposes to place his stalls, or circular folds (jfe. 893.0), Into which the sheep should be 
driven, e«>wUNiataratly enter on the commcnci^ent of the storm, d'he round form for these stalls Ot, 
folds If decidedly preferable to any Qgure with straight lines, as these Invarlahlybarbour drlfi 1^erc no 



Book Vlf. BOtDJNG OF SHEEP. 


ioer 


arti6cia] fhetterts provided immure 
894 



lokiet fometimes take place an mountain famu The dieeo are' 
buried many (let deep lu the snow , and thouKh tlie roipItenL 
with auih aoaistant* aa he can procure, armw with pole* ana 
BDodea, and aided by the $ igacit) of hia doe, may dig out a few, yet 
the greater nuralicr perish While the sheep remain in artincial 
shelters oi any kind they must of course be fed s and die only 
convenJtnt food in surh cases is hay, straw, or dried spray (the 
iatter seldom resorted to in tins country), which slinufd be put 
into baskets, or raeka (J^ 8<M) Ihe llydand breed of sheep in 
Herefordshire, and some i ' the flocks in the Highlands of Scot- 
1 ind, are put under cover iiigbtly tiiroughout the year a prac¬ 
tice which h IS probably originated m sceuilty, and IlMn continued 
as matter of convenience and habit. 


Sect. V. Folding of Sheep. 

7208 Coiling or folding is a practice more or less extensively followed witli particular 
breeds and in particulai districts, but now generally on the decline. 

7209 II wot fintnerlt/ thought to 1e mditpensablu n eitsati/ to the suteess c f the farmer in difflrent dis¬ 
tricts , but ol fate a dillerciit opinion has prevtileii, except in psrtieular rases, and it is considered as 
merely enriching one held at the exprnse of anotlicr The practice mev, huweter, be brncfleial where 
there are downs, heaths, or commons toliling h is been chiefly conOnctl to England, and a small part ut 
W ties and Inland t lie object is to ciirirh the ir iblc I in i, but as this is dune at the expense ot tlie 
pasture, it is truly, as fiakewcU expressed it, “ robliing Piter to i>ay Paul 

7210 The shrep belt adapted to thejold are those ot the more active, short woolled vanctics, such as the 
Norfolk, Wiltshire, and South Down breeds, the heavy lung wcwllcil kinds being less hardy, and some of 
them, as the Leice stirs, mueh too valuable for a mode of treatment that converts them into dung carriers 
1 he following i ileulation by Mirshal will show, th it though, in open lands, the praetiix! may be in soma 
eases tolerated on the ground of eonvenieney or txiicdiency, it can fiossess no reeominciidatioii as a pro¬ 
fit iblt mode ot manigcineiit in other ririumstanees 

7211 /Aji rnmnug (Septeinbii 12 1780), measured i sheep fold, set out for six hundred shcHsp, con- 
sisting ot Lwis, wed iers, and grown lambs It meisurcs eight by hve and a half rods, which is somewhat 
more than seven rods to one hundred, or two yards to a sheep 

7212 Auguxt 1781 I.aist lutuinii made an aecurite ex]ienmciit, on a large scale, with different 
manures lor wlieat, on a sandy loam, summer f illowcd Part ol an cigiiteeii acre piece was inaguredwith 
hICecn or sixteen loads ot toler ibly good farm yar 1 dung an acre part with three chaldrons cf lime an 
icrc, the rc'st folded upon w th sheep twice the first time at the rate of sTL hundred sheeji to a quarter 
of an acre (as in Hrst minute), the second time thinner In wintc i and s| ring, the dui g kept the lead , 
and now, at harvest, it has prcKlueed the greatest burden ot straw ihc shcep-foki kept a steady paecr 
from seed time to harvest, and is now eiuleiitly the best cornet, and the cleanest cr p ihe lime, in 
winter and spring, mide a poor appearancx, but after some she wers in summer it flourished much, .uid 
IS now a tolerable crop, not less, I ap|>rehend, than three qu irters of m acre 

721J h>om Uuse data the value of a sheep-fold, in this c isi, may lie e ileulated It appears /torn tho 
hrst minute, that one hundred sheep manuied seven square rods daily Hut the second folding was 
thinner, suppose nine rexis, tins is, on a par of the two foldings, eight rcxls a day each folding The dung 
1 oulil not be w orth less th in h lit a crown a lo 1 1, and the carnage and spreading ten shilhiigs an acre, 
together hfly shillings an acre, which quantity ut lind the hundred shexp teatbed twice in forty clayi. 
Supposing them to tic folded the year round, they w mid, at this rate, fold nine a< res mnually, which, at 
fifty shillings an acre, is twenty two pounds ten shillings a hundrex], or four shillings and sixjicnce a he ad 
III some parts of the island, the >ime quantity ut dung would bi worth live pounds in acre, whu h would 
raise the value of the teatlu to nine shillings a he id, whieli, at two pc nee a head a week, is more than 
the whole year a keep ol the she ep It does not follow, however, that all lands would have received equal 
benefit with the piece in consideration , which, | erhaps, h id not been ful led upon for many years, ^r- 
ha|is never before, and sheep folds, like other nMiiuris, in ty liei oini less c Ihc at loiis the longerJit is used 
on a given piece of land ( MarshoTi hural J lonmny of t.jtJ Ik, vol ii p -J1 ’ 

7214 lo fold on land tn tillage all thi i/tat is nearly iniirictiiablc, and where it could be done, tho 
manure would be gn ttly diniiiiislied in value from rain ami snow, to say n thing of the lultfry to the 
sheep themselves. So that the estimate ot four shillings and sixyienee, or nine sliiUings a head, la evi¬ 
dently III the extreme 

7215 Accotding to Aithur Young {laimei i Calendar), the same land will maintain one fourth more 
stock when the aiiiinalaare allowed to depasture at litierty, than when confined during the night in folds. 
The injury to the stock themselves, though it is not easy to mention its precise iimount with any diarce 
of aceuraey, eaiinot well be doubtcal, at least in the ease ut the larger and less active breeds, wh ii it la 
mnsidered that Uiey are driven, twice a day, sometimes for a distance of two, or even three miles, and 
that their hours of tecding and rest are, in a great measure, eontroUed by the shepherd and hia boy 
When they are kept in numerous pareelsgit is not only driving to md from the fold that affects them, 
but they are in lai t driving about in a sort of march all day long, when the strongest have too great an 
advantage, and the floek divides into the head and tail ot it, by which means one part of them must 
trample the food to be eaten by cAother All this points the very reverse ot their remaining perfectly 
quiet in small parrels 

7216. I%e rt-siUt qf Parkinson s erpi nence is, “ that w ere the pasture sheep of I incolnsbirc to be got 
into a fold once a week, and only caught one by one, and put out again immediately, it would prevent their 
becoming fkL” {Paikmsonun Lite Stoek,yiA i p2b7) Ihe only sort of folding ever achmted to any 
extent hr the best breeders is on turnips, clovers, tares, and other rich food, where the sheep feed at their 
ease, and manure the land at the same tune, • 

7217 Folding'tn luiered yaidt Is described by Dickson I Complete farmer, art Sheep) as romblnlng all 
the advantages of lolding cni arable lands without any ot its disadvantages By this practice the sheep 
are cmnflned at night in a yard well and regularly littered with straw, stubble, or fern, by which mean# 
the floek la said to be kept warm anebhealtny in bad seasons, and at the same time a snitinsing quantity 
of manure accumulated. A great improvement on this mctfuxl, it is salcL would be, giving the meep all 
their food (except their putnre) In such yxrd, viz bay and turnips forswhich purpose they may be 
brought up not only at night, but also at noon, to be baited, but if Uicir pasture be at a distance, they 
should theiK instead of baiting at noon, come to the yard earlier in the evening, and go out later in the 
morning iihis la a practice, he says, that cannot be too mueh recommended, for so warm a lodging is a 
great matter to young lambs, and will tend much to forward their growth the sheep will also be k^ in 
good health, and, iraat la a point of eonacquence to all farms, the quantity of dung raised wlU be very 
great; If this method^ pursued through *the months of December, January, February, March, and 
ApHl, with plenty of litter, one hundred sheep will make a dunghill of at least sixty Ipads df excellent 
stuff, which will amply manure two acres or land, whereas one hundred sheep toMed (supposing the 
grass dry enough) wijl lud, m that time, equally manure an acre • 
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721& Ow opinim of tUt tort of folding, to wamly reoommended by Sir J. Sinclair and A Toung, In tlie 
husbandry of Scotiand. coincides with that of a very superior judge, who says, “ tlmt such a mcAod nay 
be advantageous in paitlcuiar cases, it would be rash to deny, but generally it is not advisable, either on 
account of the sheep, or any alleged advantage flrom the manure they make As to the sheep, tins driving 
and oondnement, especially m summer, would be just as hurtful as folding them in the common way, apd 
tt has been found that tlieir wool was much injur^ by the broken litter mixing with the Seece in a man¬ 
ner not to be easily separated, besides, now that it is tbergreat otgect of every sicilful breeder to accelerate 
the maturity of his sheep, as well as other live stock, among other means, by leaving them to feed at 
their ease, and if circumstances permit, in small parcels, such a practice as this can never be admissible 
in tbeir management, and with r^ard to manure, there ran be no dithculty m converting into it any 
quantity of straw, stubble, and fern, by cattle fed in fold-yards, on green herbage in summer, and 
turnips, or other succulent food, in winter, while the soil, csncciaily if it be of a lig^t porous quality. 
It greatly benchted both by the dung and treading of sheep, allowed to consume the remainder of toth 
sorts of food on the ground It is true, that the dung of shetp has been generally supposed to be more 


sheep 

(Sup, E. But ntb Agr) 


Sect. VI. Of FaUmg Sheep aitd Lambs, 


7219. The subject of fatting ^ep may be considered in regard to tlic age at which 
iktting 19 commented, the kind of food, and the manner of supplying it. 

7220. The age at which sheep are fatted depends upon the breed, some breeds, such as the Leicester 
maturing at an earlier age than others, under the same circumstances, and also in the abundance amJ 
quality of the food on which they are reared, a disposition to early obi sity, as well as a gradual tendency 
towards that form which indicates a propensity to latton, bung materially promoted by rich food, while 
the young animals are yet in a growing stale t)n gooil land, the Leicester wethers are very generally 
brought to a profitable state of fatness before they arc cigliticn months old, and are scUom kept for 
Catting beyond the age of tw o years the Highland breeds, on the other hand, though prepared, by means 
of turnips, a year at least sooner th in they could be in former times, usually go to the shambles when from 
three to tour years old Ihe ewe’sot the Hist description arc eommonlv tatted .ifter having brought lambs 
for three seasons, that is, after thty have eoinphttd their fourth ytar, and those of the small urc^s, at 
from five to sevf n years of age, ai cording to cirCumstiiiees (Sup E St it art Agr) 

7221 The kinds of food on whiih sheep are fattcil are good pastures, pcnn.U)cnt or temporary, herbage 
crops, as eVivcrs, tares, Ac , turnips and other roots, and hnseed cake, grains, or other cdibie reftise of 
the oil manufactory, brewcry,_aiid distillery 

7222. The modt if feeding on rich iiastures, herbage, and turnips has already been described when 
treating of tliese crops, and it remsins only to iiotue tlie modes of using grams and oil cake Ihesc.and 
also bran, oats, juas, and oilier grains and iticils, wiKther givin in winter or summer, should always ^ 
accompanied with pasture or dry lootl of some sort, esiieei tllv hay All food of this sort should be given 
in moveable troughs, divided in the middle, so that the sheen m ly feed on e.ich side, with a sloping roof 
over them, so as to cover the sheep's heads and necks svhile nediiig, as wet is not only prejudienil to the 
sheep but spoils the food A rack lor hay, hxed over tlio tiough, might probably be made to answer m 
this intention, while it would be very convenient for holding that material and preventing waste The 
whole should be fixed on wheels and made to stand stead), and a suttu n nt number tor the quantity of sheep 
be always 111 readiness In the fattening of wethers theuseof barley meal, with grass or some other sort 
of green food, has likewise been louiid highly bcncheial, and, when it can be procured at a reasonable 
rate, should not be ntgleeted, as it is qiiii k in rendering them fit, and the mutton is excellent A pound 
of oti-eakc or of meal in r div, with hay or turnips, for each crone or wether, is rei koiicd a fair allowance 
in lancouishire In the report ol th it county aevi ral instaincs of oil cake feeding are given, by which it 
appears that that sort of food fatu ns in a slioitc r time tlian my other, is the most suitable food for fatten, 
mg old sneep, and a rapid promotir of the growth of the wool 

7223 Jnfatltnbig sheep as well as othi r onim ils, it should lie made a rule never to allow them to lose 
flesh, from the earliest age till they are sent to the butcher It is found of mueli advantage, with a view 
to speedy Fattening as well as to the economy of food, to si parati a fla k into ihvisiotis, corresponding with 
its diflbrent ages, and the purpose ot the owner as to the time of carrying them to market, and the 
change from the food of store to fitting stock, from that which is barety cap iblc of supporting the condi- 
tion which they have alieady attained to th it which is adapted to their speedy improvement in fatting, 
ought to be gradual and progressive Ihus very lean shcip are never, in good management, put to full 
turnips in winter, nor to ru h pastures in summer they are prepared for turnips iii good grass land • 
often on the after grass ot mown grounds and kept on second year’s leys, and afterwards a moderate allow! 
ance of turnips if they are fatteei on pastures It is a eommon practice, in the instance of the Lacesters 
to keep all that are not meant for breeding always in a state ol fstiitss, and after full feeding on turnips 
through winter and spring, to finish them on the first year’s clover early m summer, when the pricei of 
^ meat are usually the highest ^ 

7224. Th • fattening of lambs during summer requires notliing more than keeping tlieir 
riiotbers and them on tlie richest and best pasturage, and si^pplying such artificial food 
as the situation, season, or other circumstances may require.. but tlie fatting of lambs 
during wnter and spring requires attention to three dungs; tl# breed, or if any breed be 
used indifferently, the period of dropping, iJie lainb-bousc, and the feeding. 


7225, H’l/A ritpertto the breed, as the sheep will take the ram at any season, any variety mw be so 
managM as to drop their lambs at any period of the jear, but it is found by experience, that the Uorset- 
shire sheep u easiwt made to yean, and therefore this is the sort generally employed in Middlesex for 
re^ng what is called house-lamb for the metropolis The selection of the rams for breeding the lambs 
to be houw-fed Is, acconling to Middleton, founded on the following urcurastances — The sucklers, sales, 
meh, and butchew of London me aware that such lambs as have sharp barbs on the inside of their hps 
are oert^ly or a deeproloq^ a^r being butchered, and that all those whose barbs are naturally blunt 
do u certamly moduce fturmeat This knowledge has bwn the occasion of many lambs of the latter 
kthd bring kept for ro^ aim sent into Dorsetshire expressly fordhe purpose of improving the colour of 
the flm of house-lambs: the issue of such rams can generalW be warranted fliir, and such meat idwaya 
' tSr 1 * price, hence arose the mistaken notien that Middlesex rams were necessary to procure 


72K. hMM ft^Aousemay he any close shed, cow-house, or lAher spare bouse, or.'even en a small scale, a 
EMHpy pi|^f. But they are built on purpow by the extensive dealers in tins article, and one to suckle 
from one^undred and uxty to one bu^rnl dnd eighty lambs at a time riwuld be seventy feet loof and 
eighteen reet broad, with three egops of different sizes at each end, so constructed as to divide the undM 
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according th^ sgei. A pita of « sheep-house, combining slio a lamb.houic, is given by Krnft In hto 
ItutUe Ottignt. Ills wholly bunt Of imbarkedsi^ or young fir-trees. The |rian fififi.) costelns four 

cloM apartments with doors tot the lanaba (a), and four osiers with racks for the sheep (d). llie devetlon 
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{Jig. 896) chows a gallery (c), which surrounds tl e iniilding, and is used as a passage for viewing the 
sheep, handling them with the crook, and at night for the perambulations 
of a wateh.dog. 'I'lie roof being twenty feet IVoin the floor, the interior Is 
abundantly airy, which fur sheep is an important object. Another design 
in the same work {Jig. 887.) is auromiianiod by an elegant Indian watch- 
tower, with apartments therein for the shepherd. 

75f27. rde economy of the >«ekhngJi<nae is as follows: —The shew which 
begin to lamb about Michaelmas arc kept in the close during the day. and 
in the house during the night, until they have produced twenty or thirty 
lamlis. These lambs arc then put into a lamli-nouse, whitli is kept con¬ 
stantly well littered witli rlran wheat straw; mid chalk, both in lump and 
in powder, is provided for them to lick, in order to prevent looseness, and 
thereby preserve the lambs in health. As a prevention against gnawing the 
boards or eating each other’s wool, a little wheat straw Is placiHl, with the 
cars downwards, in a rack within Iheirre.'ieb, with which they amuse thetari- 
selves, and of which they oat a small quantity, in this house they arc kept, 
with great care and attention, uiilil fit fur the butcher. 

7228 The moth( r? of the tombs are turneil, every night at eight o’clock, 
into the iamb-housc to their oltkpring. At six o’clock in the morning these 
mothers are sojiaratcd fToin their Iambs, and turned into the (lastures; and 
at eight o’clock such ewes *s have lost their own lambs, and those ewes whose 
lamlw arc sold, are brought in and held by the head till the Iambs by turns 
suck them clean: they are then turned into the pasture, and at twelve 
o’clock the mothers of the Iambs are driven from the pasture into the lamb-house for an Aour, in foe 
course of which time each lamb is suckled by its mother. At four o’rlgck all the ewes that have not 
laintis of their own arc again brought to the lamb-house and held for the lambs to suck; and at eight the 
mothers of the lambs arc brought to them for the night 
722!) This method ofsuckhng is coiitinucil all the year. The breeders select such of the lamlis as bccotno 
fiit enough, and of projicr age fabout eight weeks old), for slaughter, and send them to raaikets during De¬ 
cember and three or four siicreodiiig months, at prices which vary Irom one guinea to four, and the rest 
of the year at about two guineas each Tins is severe work lor the ewes, and some of them die under 
excess of exhaustion. However, eare is taken Ihat tliey have plenty of food , for when green food (via. 
turnips, cole, rye, tares, elover, the ) begins to fail, brewer’s grains are given them uj troughs, and second- 
crop hay in racks, as well to siiinxirt the ewes as to supply the lambs with plenty of milk; for if thatihouM 
not be abundant, the lambs would become stunted, in which case no food could fatten tliem. {Mid^ese* 
Report, p. 360.) 



Sect. VTI. Probable Improvement to be derived from Crosses of the Merino Breed of 

Sheep, 

7230. The Merino, or Spanish variety of the O'vis ai'rics, is supposed by Roxier and 
other French writers to have been originally imported from Africa to Spaiw. It is, 
however, at least as probable that they are indigenous to that country, or, if originally 
imported, tliat they have become modified to wliat tliey are by the soil and climate. 

7231. MerinosJInt attracted attention in this caunlry in 17M, in consequence of the reports of travellers, 
and a letter by Don John Bowley to Peter L'ollinsoii, published in tlie Gentleman's Magazine for that 
year. A few were iituiortoi in 1788, and more m 1781, and placed on the king’s larm at Windsor, under 
the care of Sir JosephrRanks, who was then ronstitiitnl ids Majesty’s shepherd. Tlie first sale of stock 
was made in I8(X); and from these, a flock imported from Spain in 1801 by Lord Somerville, and some 
other importations by dilfbrent persons subsequently, have sprung all the Merinos and Merino rams in 
the empire. Since tnat period, a number of eminent breeders and scientific agriculturists have cultivated 
this breed both alone and by crossiiigf but especially Dr. Parry and Lord Somerville; and though the 
utility which its introdugflon may ultimately prove to the country can by no means be estimated at 
present, that it lias already done much good by directing the public attention to the sulqect there can be 
no doubt j and many are of opmion, that by it the fleeces of our short-woolled sheep may be so improved 
as to render them fit substitute for imparted Spanisli wool. 

7238. Dr. Parry's eseperirttmts with the Menno breed were begun nearly at the same time with the 
king’s. His farm was elevated, exposed, and unfit for any other purmse than breeding; and he fixed 
on the Ryeland breed, as one of the finest woolled varieties of British sliccp, for crossing with Merino 
rams. His only object was the improvement of the fleece. 

7233. The effect if the fourth cross of the Merino ram, according to the opinion of sheep cultivators on 
the Continent, on any breed of ewes, however coarse and long in the fleece, will be to give progeny with 
short wool equal to the Spanish. Of the truth of this proposition, however, Dr. Parry Justly expresses 
some doubts, derived from his own experience and that of otHers. But it is certain, tie adds, that one 
cross more will, In most cases, cflffelt the desired purpose. If we suppose, he says, the result of the admix¬ 
ture of the Mood of the Merino ram to bo always in an exact aritlimetical proportion, and state the 
native blood in the ewe u 61; then the first cross would give of tfie Merino; the second^; the 
third D; the fourth ; the fifth 1} i the sixth and to on. In other words, the first emss would leave 
thirty-two parts in aixty.four, or naif of the English quality; the second sixteen parts, or one fourth j 
the tnird eight parts, or one eighth ; the fourth four parts, or one sixteenth; the fifth gwo ports, or one 
thir^-second; the sixth one part, or one sixty-fourth, and so on. Now, if the filamente of the Wiltshire, 
or any other course vml, be in diameter doubie that of the Ryeland, it is obvious, that, according to the 
above statement, it would require exactly one cross more to bring the hybrid wool erf the formM to the 
some flticiieu os foal of the latter. This, he believes, very exactly corresponds with the oe). The dlA 

3 Y 4 ‘ 


















1004 


PRACTICE OF AGRICULTURE. 


Fjita lit 


ference betwmi one eighth end one dxteenth to very oonalderable^ end must certelnljr be eaiily perceived, 
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by the fonner. The fifth croaa, ee 1 have before obeervod, bring* the Mermoa'Wltta wq<d to the aame 
standard as the fourth of the Merino Ryeland.'* (Com. to the Board iff Agr. voL Va {k 43&) 

7234a In the lambing tcason, the Ryeland breed are usually cotted, because the n«w>barn lambs are very 
thinly covered with wool As January was considereil toe best lambing season for the produce of the 
cross, Dr. Parry found cotting was doubly necessary, h^ery night the flock were well sheltered; and 
they were allowed, in addition to the pasture which they could pick up in the day-time, linseed jdly, 
ground olUcake, or grains, cabbages, rouen, winter and spring vetches, and tarea ftolt, he says, 1 never 
gave to my flock but once, and that In the following way: — A small field of lattermath, cut in September, 
nod been so often wetted, that I despaired of it* ever being eaten. While it was putting into the rick, 1 
strewed some salt between the layers; the consequence was, that cows and she^ greedily devoured it, 
scarcely leaving a single blade. (Com. to the Board qf Agr. voL v. p. 505.) 

72.35. The shearing of the sheep was pcrfoimcd in the second week of June, and of the Iambs at the end 
of July. The finer fleeced lambs need not be short* till the second season. Washing previously to shear. 
Ing Dr. Parry disapprove* of; because the fleece is so thick, that when thoroughly soaked with water, it 
is very long In drying; and if the weather prove wet and cold, the sheep are evidently much Incommoded; 
he therefore recommends cleansing the wool, after being shorn, as in Spain. 

72.36. The produce qf wool, considered as the result of Dr. Parry’s well conducted expcKments, was 
found to be 14 Iba 14 oz. per acre, which at 3s. per Ih. in the yolk throughout the fleece gives SI. hs.lid [icr 
acre on land certainly not worth on an average 2Gr. (See Comnt to the B of Agricttlluie, voL v.) 

7237. I,ord Somerville's eepenmmtt may be considered as of equals if not more im|iortance than these 
of Dr Parry. His Loniship tried crosses with several short-woolled breeds, but was most successful with the 
South Downs and Ryelands. Morris Birkbeek, a professional farmer of the first order, found that the 
fleeces of the first cross between Merinos and .‘fouth Downs, washed, arc to the parent South Downs as 
SIX to five in weight, and as three to two in value per pound, and lieticvcs that the improvement of the 
wool may go on, without detriment to the carcass, until we shall obtain a breed of sheep with Spanisti 
fleeces and English constitutions; but this must lx: the result of careful and judicious selection. 

7288. Merino fiochs are now established in most districts of the cmjiire, and but few years can elapse 
before their value to the farmer and the country be prartic.dly ascertained aiul evincctl. (See Sir J. Bonks 
m Annals of AgneuUnre, Com to B. of Agr. Bath Society's Tapers, Dublin Society's Transactions, The 
farmer’s Magazine, Farmer’s Journal, Lord Somerville's and Dr. Parry’s Tracts on Wool and Merinos, 
and various Alter works.) 


Sbct. VIII. jinatofny and Physiology Sheep- 

_,7239. The general structure of the sheep resembles that of the ox very intimately. 
Sheep however, like the oj^ exjiericnce considerable variations in size, form, and qualities; 
resulting from the physical and moral agencies which they become exposed to, under 
various climates: and alM), as whether fostered by cultivation, or left to the natural 
operations of nature around them. These circumstances have operated On even the 
bony base of the machine, as we see in tlic fonnations of tlie three-homed breed (O'vis 
polyc^rata Lin.), natives of the north; in the spiral-horned (0. ■S'trepsiccros lAn.), which 
inhabit Wallachiap and the long-horned (Cdpra A'minon Lin.), which arc found in tlic 
countries bordering the Mediterranean : and wlilch have been thought to be the parents 
of the present cultivated British sheep. 

7240. Cultivation weakens the otherwise inherent aptitude to retain the original stamp of nature; and 
we find, thercfoic, that by tlichc means, the original form ot the aheep has submitted to vast altorntioiis. 
Wc see aomc of them wliully without horns; wo also find that tlic bony structure is otherwise subjected 
to our command, by bcconuiiR much more slender, though more coniiMct. Accidents are also laid lioM 
on by man to produce particular forms: thus a breed has been cultivated in America, called the ancon nr 
otter breeA remarkable for crooked and deformed legs; which, by continued breeding from specimens 
that preseiKcd this originally ■'icridcnt.il deformity, is become now ii fixed and jierinaiient brcxid, valuable 
for tlicir Incapacity to wander or cimib. (Dwight.) 'i'lie dunky, or Hry-faced breed, is another instance 
of accidental deformity cultivated into a iwimaiieiit variety: as the monstrous rump of the Tartarian 
sheep, and the over.grown tails of some breeds In Turkey, and the Cape of Good Hope, are similar 
instances In the softer parts of the body 

724L The skeleton qf the sheep presents an assemblage of bones, which bears a general rcsemtdancc to 
that of the ox in number and nirection. Like him, the head naturally is surmounted by horns springing 
ftom the flrontal bones, like him, his frontal sinuses arc large and open, and thus liable to the entrance 
of Insects. The skull bones arc wide and extended: his orbits arc more lateral than central j and his 
focial angle to about thirty degrees. His vcrtebr.d column is tiie same as the ox, and his ribs also. UTic 
extremities descend on the same construction, ending in a divided hoof. 

7242. Theviseetalandsqfl paits are but little dissimilar likewise. His brain to as one two.hundredth 
to the whole body, and his cerebellum to the brain generally, as one to five. The pigment of the eye is 
of a pale yellowish green, varying occasionally to a blua The viscera of thcThcst correspond with the 
os ; and tllose of the belly also, the stomachs being the same, and the eMsiiomy of rumination not difler- 
ing. I'hc liver, p&ncreas, and spleen are similar. The pt.iiis is taper, veilculse scmiiikles wanting, and 
prostrates twa 

7243- The wool qf the sheep to but a crisped hair; . nd indeed in some foreign varieties, the outer cover¬ 
ing to of long hair like that of oxen; while in others, the hair and wool arc mixed. 


» Skct. IX. Diseases of Sheep. • 

7244. The diseases of sheep are numerous; for these animals are now so highly culti¬ 
vated that they may be regaraed in some respects as artifidal machines: and thus, as a 
natural cons6|tiende, they are subjected to a variety of artificial defects or maladies. 

7245. The rot Hm popular term semona shepherds, and includes within its range disease* widely dif. 
ferent. We shall noL therefore, follow the custom of treating the difibrent rot* of toeep together; but we 
shall allow them to fall in their natural order, according to the plan pursued with the diseases of oxen. 

724& The iofUemmatory and putrid fever, popularly known by the names higham striking, or Idaod slrih- 
tng, does not dl^r materially from the same dtoeasc in oxen and rows; and it in sheep also sometimes 
epidcmlo; appearing by panting, dulncss, watery mucus firom fjie nose and eyes; and great redness of ail 
sueh parto 0 * are usually white. 

7S47, Theredtealer. The inflammatory fovqy sometimes resolves Itself Into an universal secretion of 
serum throughout all the cavities; in which case, after a few days, the lympil tinged with blood will oomc 
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away >i«m the note uni mouth in larae qoutStim. (Somettmei after death the Uoody tentm ti found 
(uflhsed tbnnjghout the skin a« in the blood etHklitg of skint, 

ysid. The ebtveau or tkeeft pot is alto another variety of this disease, In which it takes on a pustular 
form. About the third day small varlolte auucar: sometimes they are rather blotches than pustules. The 
weakness is usually extreme, and the putridity great. This form of the disease is seldom seen witli us; 
but is atiU known on tlie Cositinent, where the pastures are very poor and low, and the general keep 
meagre: j 

7S49. The treatmetU of all these In nowise diflhrs ftom that directed under the inflonunatory putrid 
fever of the ox; the doses of medicine being about a third of what is directed for them. 

TSSOl Malignant ^idemie or murrain. Sometimes an epidemic prevails, which grratly reserablei the 
murrain of oxen; in appearances, termination, and treatment, it resembles the majighant epidemic of 
oxen. (f&tS.) 

7251. Peripneumonia or inflamed htngt, ruTng of ike ligkts, tTanderout roi, koee, S[C. These terms are 
all modifications of an inflamed state of the viscera of the imcst. caught by undue exposure, tnd pas. 
turage, and often feom over-driving. The congli, the tremblings, the redness of tlie eyes and luwtrils, and 
the distillation of a fluid from them, with the hetvisigs and hot breath, are all similar to those whicli 
cbaroctcriio the pneumbnla or rising of the hglits in oxen. Wo remember to have seen the disease 
strongly marked in the February of 1608, on a farm in the neighbourhood of Streatham; where eleven 
sheep were attacked almost together, after a very^stermy night. They were first aithrtra with a loss of 
appetite; next with a fixed st^last look, which was common to every one. After this, they reeled almut, 
fell backwards, and became convulsed. When seen, five were already dead, wliose internal appearances 
fully confirmed the nature of the disease, 'i'hc rest rerorcred by bleeding and drcnriiiiig, with drenciHi 
composed of nitre and tartar emetic, iiometimes the symptoms of pneumonia do not kill immediately, 
but degenerate into an ulceration of tlio lungs; which is then called the gianderovt rot. Tins stage is 
always fatal; the others may, by early attention, be combated by Judicious treatment, as detailed under 
the same disease in oxen. 

7252, A ckronic cough in sheep, when not symptomatic of rot, la always cured by a change of pasturage, 

particularly into a salt marsh. • 

72r>i. Inflammation qf the stomach occurs from various causes. A common one arises from eating 
noxious vegetables; and produces the aflbctioiis termed tremblings. It also produces the grass til in 
Iambs; which latter is always accompanied with black, fetid laiccs, and is readily removed by nil ounce 
of castor oil; while the funner usually yields to half an uunee of oil of turpimtine, beaten up with the 
yolk of an egg. Some herbs (us A'tropa Belladbnna) when eaten produce spasmodic afibetions, which ore 
called bysbejiherds thcfevi/iing ill : in such cases, the watery solution of aloes (Tc/ Phartu. (i5KS.) in doses 
of two or three ounces is useful. Daily’s elixir wc have also known to be given with gocal eifeeb 

ISirt. The hum, blast, or wtrul colic. Sheep are as liable to he distendeii with aii enormous eollection 
within the maw as oxen. An instrument, similar to that invented by Ur. Monro, is also made for them; 
and when not relieved by these means, the same remedies arc applicable as are directed for oxen. (fiP&f.) 

7255. A wind colic will also sometimes affect sheep mare from the quality than the quantity of what 
they eat: it is best relieved by an ounce of castor or salad oil with anou^-e of gin. 

72%. Inflamed Inter, blood rot, or hot yellows, are liver afiTectiona, arising itum fever settling in that 
organ; or ftom obstructed bile irritating it Sometimes tlicrc are groat marks of fever; and at others 
more of putridity; according to which, treat as may be gathered iroin ox pathology. 

7257. Jaundice also now and then occurs, when refer to that disc,tse in oxen. ((ifhi2) 

7258. Vysailery, gall scour, braxy, arc all aflectiuns lirought on by sudden eliaiiges of temperature, or 
of undue moisture acting with cold {lasturagc. It is often seen in sultry autumns; and, by a Judicious 
observer, has been said to be peculiarly fecquent in hogs or sheep ol one year. lake other dysenteries it is 
ftequent in sultry autumns. The above authority recommends, when iu origin nwy bo supiiosed to arise 
from a previous costive state, to remove the affected (as is practised by the storc-nulstcrs of ScolUndJ into 
tiiinips. The general medical treatment does not differ from ox braxy, 16901.) 

7259. Scounng is the diarrlicea of sheep, and in very liot weatlicr soon carries them ofE It should be 
early attended to, by abstr.icting the aflbctcd, and housing them. The treatment is seen under dlarrhcca 
of oxen (6960), which it closely rGseralilcs. 

7260. Finning, tag-belt, break-sharr. The two former arc only the adhesion of the tail to the wool, 
and the excoriation brought on by diarrhoea; the latter is the diarrhoea itself, known to some by this 
term 


7261. ne rot iu sheep is .also called great rot, .md hydropic rot, &c.; hut it is more popularly known by 
the single term at rot. Many causes have been assigned for it, as tlie Fasciola hepalica, or fluke worm; 
some particular plants eucen as food; ground eating; snails, and other ingesta; but, as roost of the sup. 
posed deleterious herbs have betm tried by way of experiment, and have failed to produce the disease, so 
It is attributable to some other cause. Neither is there satisfactory reason to sujiposc that the fluke worm 
is the original cause of it, but a consequence, since we know that tlie biliary vessels of other animBlS, as 
horses, asses, rats, Ac., often have them: and aliove ail, because that they are not always present in the 
rotted subject From long experience, and the almost invariable effect produced by a humid state of 
atmosphere, soil, and product, we are warranted in concluding these are the actual and immediate 
agents: perhaps the saturated food itself is sufficient to do it. The morning dew has been supiwsed equal 
to It. Bakewcll, when his sheep were past service, used to rot them purposely, that they might nut pass 
into other handx This he always readily did by overflowing his postures. But gre.it diflbrences of 
opinion exist as to the quantity, furnu and varieties of moisture, productive of this fatal disease, it is 
said that land on whicii water flows, Imt docs not stagnate, will not rot, however moist: but this is con. 
tradicted by the experience of Bakcwell, who used merely to flood his lands a few times only to rot Ills 
sheep. It is also said that thc^re safe Irom rot on Irish bogs, salt marshes, and spring-flooded meadows, 
which experience seems to vcn^. It is also said that the very hay made item unsound land will rot; 
but this wants confirmation. When salt marshes are found injurious, it is only in yi>ars when the rain 
has saturated or rather super-saturated such inarshea That putrid exhalations unaccompanied with 
moisture can occasion rot wants confirmation also; for these commonly go together, and it is difficult to 
separate their effects. It is not, perhajis, the actual quantity of water immediately received by land, but 
the capacity of that land to retain the moisture, which makes it particularly of a rotting quality. 

7262. The signs M rottenness are sufficiently tiimiUar to persons about sheep. They first loscnAesh, and 


the capacity of that land to retain the moisture, which makes it particularly of a rotting quality. 

7262. The signs rottenness are sufficiently tiimiUar to persons about sheep. They first loscaflesh, and 
what rmnainsls flabby and pale; they also lose their vivacity. The naked parts, as the lips, tongue, &c., 
look livid, and are alternately hot and cold In the advanced stages. The eyes look sad and glassy, the 


occasions some rotted sheep to thrive weflun^er its progress to a certaiif stage, when they suddenly fall 
off, and the disease pursues the same course with the rest Some graziers know this crisis of declension, 
as it has been called, and kill their sheep for market in the iinmcdiate nick of time with no loss. In 
these cases, no signs of the disease are to be traced by ordinary inspectors, but the existence of the flukey 
and still more, a certain state of liver and of iU secretions, are characteristic marks*to the wary um 
experiencefe • • 

7263. The treatment <ifrot is seldom successful unless when it is early commenced, or when of a mild 
nature; a total change of food is the first indieatimi, anil of that to a dry wholesome kind: ail Ihe ferina 

■ ■ ledi. 
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I recommended t but it U neceeiary to 0b> 
. r itagei of the complaint A$ long ae the 

, _,_ilmple removal of the cauee, which ha» been 

tbown to be a variable temperature^ with excessive moisture oi pastur^e, which may alao be aided by 
aiich remedies as assist the action m the biliary system; salt acts in this way,, and thus salt mashes are 
good; salt may also be given in the water. Soft appears the principal ingredient m Flesh’s patept resto- 
raiivc for sheep; for Itjtates it to be composed of turpentine, sal ammoniac, turmwic, quicksilver, brim¬ 
stone, $aU, (^ium, alkanet root, bark, antimony, camphiw, and distilled water j but of this medley none 
of the articles can be in sufficient quantity to prove usellil but the aalt In the more advanced stages of 
the disease, when the liver has become materially aftbeted, it is prudent to rub the belly of each sheep 
with half a drachm of mercurial ointment every other day for a week: ^vc also the following, every 
morning: — Watery tincture of aloes, half an ounce; decoction of willow bark, four ounces j nltdc acid, 
twenty-five drops. 

7264. Tie pelt rot, hunger rot, or naked ditease, is a variety of the former, but with this diflferencc, that 
whereas the liver in the hydropic rot is principally alfceted: in this the whole of the chylopoietic viscera 
are Injured; the mesenterie glands arc always swi^len and obstructed, and Oom thence arises the ema¬ 
ciation and'unhealthy state of all the secretions, by which the wool becomes incapable of receiving nutri¬ 
ment, and falls ofiT, leaving the body bare, and in the last stages the teeth and horns also loosen. In- 
difibrent, unhealthy keep is a very common cause of this malady, and a contrary course of feeding is the 
best remedy when the disease has not gone on too long. 

7S65. The sc<A, shah, rap, or rubbers, are sometimes erysipelatous eruptions, and sometimes they are 
psoric or mangy onca In the former instance they are universal and very red, occasioning a great heat 
and itching, and are thence called the rubbers ; in such cases, tntr” administered quickly relieves, with 
change of food. The eruptive scab is seldom curcil without an external apphcatiim; either of those di¬ 
rected for mange, lowered to half tlie strength, will relieve it at once. (See Vet Pharm.) 

7266. Fool Sheep have a secretory outlet between the rlaws peculiar to ih.''m, which is liable to 
beixime obstructed: for which soaking in warm water and afterwards wrapping up ihc foot, having first 
dressed it with tar, is suffioienL The feet of sheep are also sometimes irijured by long travelling, when the 
same treatment is proper. The most serious foot rot is that which is, in some instances, simply produced 
by a long.continued senes of humid weather, which predisposes the feet to this injury. In others it ap¬ 
pears to be both epidemic and endemial, and has been thought contagious. When tne season has been un. 
favourable, house and soil under cover. The medical treatment consists in removing all diseased portions, 
and then dressing with the thrush paste, or foot-rot application ( Vel, Pharm. 65S4.], and atterwaras wrap¬ 
ping up from external exposure. Professor Stonig extols the following application: —Take two |uirts of 
tar, and one of oil of turpentine j which having mixed, one part of muriatic and, known as spirit of salt, 
is to be added slowly, to which afterwards add (bur parts of blue vitriol, witli which dress thea^ted 
feet (.Journ. de Med. Pel et Cotup.) 

I'iSI. Staggers, gtd, tumsick, goggles, worm under the horn, sturdy, watery head, and pendro, arc ail 
popular tonvsfor liydatids, or an animal now known as the Ts'nias gidbulus, which, by some unaccountable 
means, finds its way to the br^^i, and settles itself there, either in some of its ventricle's, or more fre¬ 
quently on Its substance. Their size varies from the smallest speck to that of a pigeon’s egg, and the 
sheep It attacks are usually under two years old. These anim.Us are likewise occasionally found in all the 
natural cavities of the body. 

7268. The apwaranres gf cerc&ral Apdofiifsare, stupidity, a disposition to sit on the rump, to turn toone 
aide, and to incline the head to the same while at rest The eyes glare, and from oval the pupils become 
round. An accurate examination will now usually discover some soilness at a particular part of the skull, 
generally on the contrary side to that on which tlie animal hangs (he head: when no softness of the skull 
is discernible, the hydatid usually exists in some ot tlic ventricles, and the destruction of the sheep is certain 
and quick, from the greater disturbance to the functions of the brain; but when it is situated on the sur. 
face, it sometimes requires many months to destroy; an absorption of the bone taking place as the hydatid 
inereaaes, which produces the thinness in the skull opposite to the affected park 

72f%), This disease ts not incurable, as has been suptioscd, but it is only relieved by a manual operation. 
In Fiance it has been successhiUy treated by the appncatiun of the actual cautery: a pointed iron, heat^ 
red-hot, is forced through the skin and skull, to the surface of the brainy the prin^al nicety of which 
is in penetrating the iiydatid with the hut iron without wounding the brain itself. In England, some shep¬ 
herds are very dexterous in wiring, which they do by thrusting a wire up the nostrils till it rests against 
the skuU. In the passage of the wire the hydatid is usually ruptured; others elevate the skull (by means 
of a trephiw, or even a knife) opposite to the soflcned portion, and extract the hydatid, if possible, whole, 
which a litoe <mre will eftbet, by drawing it away with a blunt pliiccr, gently maviiig it from side to side. 
Tapping is merely letting out the fluid contents of the Iiydatid by an awl, which is practised by some shep- 
with success j and if the instrument be not thrust to far, the sheep is not injured; (o avoid wbirh, 
it is passed obliquely. A well hardened gimlet is a very proper instrument, with which the skull is easily 

f ienetrated, and an opening by the twisting of the instrument is made, sufficiently large in the hydatid 
tself, to discharge its contents, which is all that is sufficient to ensure its destruction, and which, if no 
other exists, is followed by Immediate recovery. A French author states, that when he fed his sheep on 
cinwefoil he had less staggers than at any oth^r time. 

lt]0. Frontal worms, hliecp are observed to gather together, with their noses thrust inwanis to avoid 
the attack of the fS'striu bvis, or fly, that lays its eggs on the mner margin of the nose, which having be¬ 
come hatched, the larva creep up into the frontal and maxillary sinuses, to the torment of the sheep, and 
sometimes to their speedy destruction. The Continental sheplicrdi) trepan an opening into these cavities, 
and eflbct their removal; but our shepherds have not succeeded in the operation. 

7271. Fluke worms are a parasitic animal, found in the biliary sinuses, not only of the sheep, but of the 
horse, ass, goat, deer, &c., and whose existence is rather a lonsequcnce tiflln a cause of morbimty. 

7272. Pining, the Vinguish in Galloway (languishing), is a disease described by Mr. Hogg, the Ettrlck 
shepherd, in a recent number of the Quarterly Journal qf Agriculture, xi. p. 697. Hi; says, '* It is most 
fatal in a season of drought; and June and Septembe are the most deadly months. If ever a fanner per¬ 
ceives a flock on sueh a farm having a flushra appearance of more than ordinarily rapid thriving, he is 
gone. By ffiat day eight days, when be goes out to look at tiicm again, he will find them lying, banging 
their ear^ running at the eyes, and looking at him like so many condemned crlmlnala As the disease 
proceeds the hair on the animai’s face becomes dry, the wool assumes a bluish cast j and if the shqihcrd 
nave not the means of changing ttic pasture, all those afibeted will fall in the course of a montih.” (Quar. 
Jour, Ag. JUighk &)C. voL ii. No. XI.) 

727& The distttes lambs are principally Indigestion, producing soiKetimes colic, which is relieved as 
ia sbeop, and somgtiwiBs dlarrhaea, to be likewise cured by the means detailed for them. SheepatO also 
Uaffietosn qeuptite disease wMcn begins on the rump, gradually extending along the chine, and when 
it becomes mhM universal, it usually destroys. The cure consists in giving daily drinks of htuf a drachm 
odcream of ttintf, and one drachm of sulphur, in four ounces of chamomile decoction. Anoint also vylth 
yirild merouriu ointment and Turner’s cerate In equal quantities. Lambs dropped In cold weather, or in 
ttetfituatioast become paralytic: batiie in warm water, band-rub and house, giving milk and bean meal. 
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7274. Qf ttoine thrae are seteral'spcdes, but none in general domcstiration, or much 
used os food when token wild, excepting the commt^n sort, which includes tlie wild 
hog or wild boar, the original stock of our domestic breed, the European hog, and the 
Chinese hog. *' 

727& rae commiM hog i« found either In a wild or domestic itate, in almost all the temnerate parts of 
Europe and Asia: but It Is not met with in the moat northern parts of th«<e continents. Ihls found in 
many parts of Afnca Mr. Pennant asserts, that the wild boar was formerly a native of this country, and 
hunted from the middle of November to the beginning of Derember j and it is asserted by Fita-Ste^ens, 
that the vast forest which in his time grew on the north side of London, was the retreat of stags, wild 
boars, and bulls. 

7S76. The toild hoar is still found in the forests of Germany, and in other parts of the Continent; and 

although now extinct in Britain, aj^ars 
fl'om ancient paintings {jig. ^.) to navo 
been hunted by our ancestors, It feeds 
upon roots, acorns, and other vegetables; 
it IS generally as large as the domestic hog, 
and IS either dark grey or blackish, when 
frill grown, and pale red or rusty brown 
when young. Brtwceii the bristles, next 
the skin, is a finer or softer balrof a woolly 
or curling nature The snout is somewhat 
longer in proportion than that of the do¬ 
mestic animal; but the principal difi'ercnce 
IS III tlic suiierior length and size of the 
tusks, which are often several iiirhcs long, and capable of inflirtlng the most severe and fatal wounds. 
The hunting of the wild boar forms me of the principal amusements of the great in some parts of Oor. 
many, Poland, &c. and is a chase of some difficulty and danger, not on account of the swiftness, but the 
ferocity of the animal. Wild boars, according to Bulibn, which have not passed the third year, are catled 
by the hunters beasts of company, because previous to that age they do not sejiarate, but follow their Com. 
mon parent They never wander alone till they have aenuired sufficiect strength to resist the attarks of 
the wolf. These animals, when they have young, form themselves into flocks, and it is iiiion this alone 
that their safety depends. When attacked, the largest and strongest frroiit the enemy, and by pressing ail 
round against the weaker, force them into the centre. 

7277. 0/lhe tame hog, white is the most general colour; hut other colours are often intermixed in various 
proportions. In some i^iects, the hog seems to form an intermniiate link between the whole and the 
cloven-footed animals ; in others he seems to occupy the s.rmc rank between the clorm-footed and digitated. 
Destitute of horns; furnished with teeth in both jaws ; with only one stomach; tncapalile of ruminating; 
and producing at one birth a numerous progeny; the union of these fiieultics confers on the hog a remark, 
able peculiarity of character. He docs not, like other animals, shed his fore teeth and put forth a second 
sob but retains his first set through life. 

7278. Hogt seem to enjoy none ej tite powers qf sensation in etninent prrferlion Tliey are said to hear 

distant Bounds; and the wild Imar distinguishes the scent ot the hunter and his dogs, long before they 
can approach him. Rut so imiierfcrt is tncir feeling, that they suffer mice to burrow in the frit of their 
backs without discovering any uneasiness, or appearing even to notice it. In their taste tiiey show a 
lingular degree of caprice. In the choice of herbs llicyare more delicate than any other heitnferoiis 
animal, yet devour the most nauseous and putrid cnirion witti mure voracity timn any beast of prey. 
At times they do not scruple to eattlicir own young; they will even mangle infants out of desperate 
voracity. □ 

7279. Hogs are remarkable for the smallness qf their cues: lienee .a person whose eyes are very diminu. 
tlve, and deep sunk in Ins licad, is said to be pig-eyed. The form of the hog is inelegant, and hit carriage 
is equally mean as his manners. His unwieldy shape renders him no less incapalile of swiftness and 
spriglitlincss, than he is of gracefulness of motion. His appearance is always drowsy and stupid. 
He delights to bask in the sun, and to wallow in the mire. An approaching storm seems to affbrt his 
feelings in a very singular manner. On such an occasion, he runs about in a frantic state, and utters 
loud shrieks of horror. Hogs arc infested with lice, ami are subject to many disorders, such M the 
scurvy, scab, and scrofrila. The sow brings forth in tnoi beginning of the fifth month after conception, 
and she has often two litters in a year. She generally produces a numerous progeny at a birth; but 
her first litter is less numerous than those that follow. Hogs, when sufTcred to see the natural term 
of life, live frroin fifteen to thirty yearn. Their size and strength continue to improve till they are five or 
six years old. 

7&0. Tame hogs are qften very troublesome in cultivated grounds, jiioughing them up with their snouts, 
and thus entirely frmtratinc^he labours of the agriculturist Worms, the wild carrot, and other roots, 
arc the objects of their searem The wild boar having a longer and stronger snout than the domestic variety, 
digs deeper, and continues liis ftirrow nearly in a straight line. The inhabitants of America find tho hog 
very beneficial in clearing their lands of rattlesnakes and other serpents, upon which he constantly prays, 
without apparently suiibrlng any injury. 

72fiL The hog is, in a very considerable degree, hen^ial to marMrul, His flesh is pleasant, substantial, 
and nutiitioua It a^rds numberless matcrlali for the table of the epicure; among these is brawn,which 
seems peculiar to England. Pork takes salt better than the flesh of any animal, and is, in osnscquence. 
preserved longer, and always makes an Important arftcle in naval stores. The lard of the biw is essentlai 
to the cook and confections; it is used in various mediral preparations, and is eompoundea by thejper. 
fUmer into pomatums. The bry ties are made into brushes, and are, moreover, of great use to the shoe¬ 
maker. The skin is worked into coverings for pocket-books, and other articlesi 

7?^ The hog in British JanOM is In gensal viewed as a subordinate species of live stock, and chltfiy 
valuable as consuming what would otherwise be lost There are, however, swine husbandmen wbo keep 
largo benb to advantage, especially millers, brewers, distillers, and dairymen, to whom they are an obfoct 
of importance j and return, for the ofiki they consume, a greater weight of meat, according to some doabla 
tho w^ht, than could be obtained from came. In tnose parts where potatoes are raised as a feUoW enp, 
much beyond the demand for them as human food, — as is the ease in particular in Ireimid, and the weM or 
ScoUand,—the rearing and feeding of ssvinc, the most of them sent to a distance in the state of bacon and 
pickled pork, is a branch of management on which great dependence is placed for the payment of their 
rents and other ebargea Theprdlflc nature of this aalmal, however, rendering it so easy to incmse the 
supply beyond the demand, the price of swine flesh varies more tlian that of any other sort of butcher’s 
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iT fiinnferaithat of cattle or atiecn. 
f *ariet 7 orgraoiroroiu animait 
lie fed upon the offU of grain, or eiich articlci a< wAuhf eithenriia go td waete about a farm- 
tteading. Since the erection of threahinj - 

the etrair, than waa gained when the i 
aa important concern to the occupiers 
suppurtiug swine is by flir the most profltabie inode of coosundog'AO'article, which^iu other respecta, U 
comparatively of Httle ralue. 

Sect. I. Varieties ^ the Commbn Hog. 

7283. Tfa domestieeted European variety of the,common hog (^. 89%) is too well 
899 known to require any de- 900 

Bcription. 

7S8I. T/ieaii>gisehogU>g.900.) 
is distinguished fron the common, 
by having the upper part of its 
body almost bare, its bciiy hanging 
nearly to the ground; its legs are 
very short, and its tail still mure 
disprotiortfoiiatcly sliort T*.o 
Sesn of this variety is whiter : 
and more delicate. The colour ' 
is commonly a dark grey. It 
aljounds in China, and is diffused through New Guinea, and many islands in the South Sea. The New 
Hebrides, the Mareuesas, the friendly and the Society Islands, possess this animal, and cultivate it with 
great rare, as it is aimmit the only domestic animal of which they can boast 'Hie varieties of hog culti¬ 
vated in Britain, are partly the result of climate .ind keen in tlie European variety, and partly the efflMits 
of crossing with the Chinese At the same time, it is only in particular districts that so much attention 
lias been paid to this animal, as to give rise to any accurate distinction of breeds; and nowhere has it 
received any considerable portion of that care in breeding, which has been so advantageously employed 
on tile other animals of which we have treated. Yet, among none of the varieties of those is there so. 
great a difference as among the breeds of this species, in regard to the meat they return for thocooaump. 
tIoD of a given quantity of food. Some races can with ditnculty be made fat, even at an advaucM ag^, 
though foil from the trough with abundance of sucl. food as would fatten any other animal; while others 
contrive to raise a valuable carcass out of materials on which no other creature could subsist. 

The Chinese race, accoriling to Culley, has been subdivided into seven varieties or more; and it 
woilld be easy to point out twice the number of as prominent distinctions among the sorts in the third 
class. But such an atii-ctation r/f accuracy is as useless as it would be tedious. One general form, 
apphiarhing to that of other animals kept for their carcass, ought certainly to be preferred; and the 
MSS, which is the other distinguishing characteristic, must be chosen with a view to the food provided 
for their maintenance, and not because it is possible to raise the individuals to a great, and nriAably, 
unprofitable weight The fineness of the banc, and the broad, though also deep, form of .the Chest, 
denote in this, as in the other species, a disposition to make fat with a moderate consumpUop of fb^; 
and while it may be advisable to prefer the larger breeds in those places where Uhcon and flitches are 
in most demand, the smaller breeds arc most esteemed for pickling, and arc, beyond ail doubt, most 
irofitable to those farmers who allow them little else than the range of the farm-yanl and the oflUs of 
^c kitchen. 

7S8G. The Berkshire breed [Jig. 901) is distinguished by Iieing in general of a tawny, white, or reddish 
001 colour; spotted with black; large ears hanging over the eyes; 

thick, close, and well made in tiic body; legs short; small in 
the bone; having a dis|)ositioii to fatten quickly; and when 
well ted, the flesh is fine. Berkshire has been long famous ibr 
its breed of swine, which, as it now stands, is, in the third 
class, in [mint of size, excellent in all respects, but particularly 
as a cross for heavy, slow-feeding sorts. It has extended itself 
from the district from which it takes its name over most parts 
of the island; is the sort mostly fattened at tiie dlstdlerics: 
feeds to a great weight; is good for either pork or bacon; and 
U supposed by many as the most hardy, both In respect to their 
nature and the food on which they are fed. 

7^. The Hampshire breed {Jig. 902) are large, longer in the 
body and neck, but not of so compact a form as the Berkshire; 
they are mostly of a white colour, or spotted, and are well disposed to fatten, coming up to a great weight 
when properly managed in respect to food. Lawrence says they arc generally dark spotted, some black, of 
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a longer and flatter make than those of Berks, ears more pointed, 
head long and sharp, resembling the Essex. 
a/tit 


728H. ^he Shropshire breed [s another large breed of hogs, which 
are found valuable where the keep Is in sufficient abundance fbr 
their support. They arc not so well formed os those of the Berk, 
shire kind, or equal to them in their s’lsposition to fatten, or to be 
supimrted on such cheap food. The standard colour of this breed » 
white, or brindled; Shropshire has long bred stores for the supply of 
the London feeders, and of the Essex farmers, who thus turn tbeir 
clovers to the most profltabie account. 

7S89. The Oloaceilersktre breed is Ukowite a larger breed, but in. 
ferior to either of the above, being tall and long in shape, and by no 
means so wtl) formed. The colour is in general white. It has two wattles hanging IVom the throat 
72^ HerefordMre breed {Jtg- 90S.) is also a large uacfbl breed, but perhaps without possessing any 
gtya advantage over those that have been described above 

7291. irae Hudgwiek breed is a large kind of swine, which the au. 
thor of the Survey qf Middleeee says U the largest in the island, 
met with at the village of that name, on the borders of Sussex and 
Surrey. They feed to an extraordinary size, and weigh, at two 
years old, nearly double or triple the usual weight of other swts of 
nogs of that age. As larM breeds pay the fanners best in many oases, 
such a breed deserves n be attended to in the syktem of bog ma. 
nagement 

7292. The large spotted TVol'um breed is a breed introduced by the 
late Duke of Bedfbrd, being large in size and of various cdobra. 
It is a hard,<-wcU formed, prolific sort, rising quickly to a large 
weight. 



yil, REAEING OE SWtNE, 

7893. The Wiltthirg hreai, li 
middling Urge pointed care, roi^ncPJb 
709*. Yorktkire dried. Thi^'ifl.U . 

long-leg^ and weaMoineiirJ^T «n||rtt{utl^, ' 
leoson; they were yet quicker n^ety J 
years from the B^ksblnrirots, but 
market 
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This is a small, delicate, white pig, which has for many years had great 
reputation; and at this time tlierc is not only a strong prejudice in 


7295. The tforthamplomhire treed was fbmibriy a handsome, Ught-eared, white, deluded pig, with 
middling bone, and quic|c of proof! the breeders have since tried the new Leicester. 

7296 The Leice$ter»Mri«trec^ it Ip ih%,original stock, Urge, deep, and eat-iided, IlghUspottcd, with 
rather handsome head and ears. The %kewell variety has much merit 

7297 The Uncointkfre breed was formerly light-coloured and white, Uke those of Kortiiamptonsbiro, 
many of thorn having curled and wooly coatl^ They are mlddle.siscd, quick-proving pigs. 

7298. The Norfolk breed it. a small, short, up-eared porking sort, various in colour, white, bluish, 
striated, gener^ly an inferior kind, which it would be to the interest of that great com county to im¬ 
prove; they arc, however, of a thin-skinned, quicibproving kind But in the vicinity of Lynn, and 
|a-ncrally on the Lincoln side of the county, there is a larger spotted variety ol very good form and quality, 
which should be encouraged. 

729a Suffitlk breed. (Jig. 904.) 

their favour in their own county, but they have many"advocates out 
of it They are shorter and more pug-iormed than the Norfolks, and 
by their di&h-face, and ]iendent belly, it may be,supposed tliat the 
variety proceeded oriKinally from tlie white Chinese. Smne of Uio 
SuflulKs (ire very handsome, and very regularly shaped. 

73oa The F.\scx bieed arc uii-earcd, with long sharp heads, roach- 
baiked, carcasses flat, long, and generally high upon the I^, bone not 
large, colour white, or black and white, bare or hair, quick feeders, 
but great consumers, and of an unquiet disiiositian. 

7.i01. The small, luhite, English breed U met with in many districts; 
it is of a white colour, thick, compact, and well mode in the body ; 
short in the leg; the head and neck well formed, and the ears slouch, 
ing a little downward^ It Is well disposed to fatten, and perfectly hardy. It prevails much in the 
northern ilistricta ...... . . . . . 

7302. Swmg.tailcd breed. This is a useful sort of the smaller kind of bogs, hardy in Us nature, and of 

considerable weight in proportion to its size. . 

7303. There are many other vanefies and sul'vatielies in England which it is unneccssaiy to notice hera 

Donaldson remarks, that the Berkshire and Hampshire hogs are the largest; but that it is most probably 
Irom the Berkshire stock that the greatest number of the varieties of the country have sjiTung. • 

7.304; (ffhe Highland breeds, that of the Hebrides, supposed by Dr. Wijlker to be the original, is of the 
smallest size, neither white nor yellow, but of a uniform grey colour, and shaggy, with long hair and 
linstles : they graze on the hills like sheep; their sole food is herliagc and roots, and on these they live 
the whole year round, without shelter, and without receiving any other sustenanre. In autumn, when 
♦hey are in the best order, their meat is cxecllent, and without any artifleial finiling; but when driven to 
the low country, they fatten readily, and rise to a eonsiderablc bulk. (JValket’s Hebrides, vol. li. ii, 17.) 
In the Orkney islands they arc comrootily of a dark red or nearly black colour, and have long bristles, with 
a sort of coarse wool beqeath them. 

7305. The old Irish breed are a long-legged, thin-sided, lank, h.-iggard, unprofitable sort of swine; but 
where they have been crossed with the Berkshire, they arc considerably unproved. 



SacT. II. Breeding and Bearing Swine. 

730C. Tn the breeding of swine, whatever be the variety, the most perfect and best 
£urmed boar and sow should be chosen, and a due regard paid to their age, time of 
copulation, period of gestation, farrowing, castrating or spaying, and weaning. 

7307. Tn choosing the boar and sow, regard must be had to their size, as well as perfection of form. 
Where food it abundant, or the object of the progeny is the production of bacoh and flltcbe'.tbc larger 
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much inclined to obesity. To chock this tendency, some allow them to breed five times in two years. 

7308. IVif age qf the boar should not be less than a year, as he will then lie at his mil growth j nor that 
of the female less than ten months. They may be used in breeding for three or flve years, and then fed 
off for the shambles. 

7309. The period qf gestation in swine is about four months, so that two litters may be easily produced 

In a year, five in two years, or ten m four ycara . 

7310 The best times for eopuiation arc November and May; because then the progeny arc brought 
forth in mild weather, and when green food is to be had. They should not be allowed to farrow In winter, 
as young pigs arc exceedingly tender, ahd can with difficulty be preserved in very cold weather; norat a 
time when food is scarce, as is generally the case ujion corn farms in summer, if the stoi^ of them ii 
l.irgc. When the object is suckled pigs for the shambles, copulation siiould be so contrived as to produce 
IMrturition at all seasons. * 

7311. The usual produce is fVom about eight to ten or twelve pigs in the large but more in the smaller 
breeds, which in general bring the neatest number, and the most early. Twenty swine are etUmalM to 
bring at an average seven pigs and a half each for their first litter: but the number varies much, and 
many young pigs are lost soon alter their birth by the uiikindness of their dam, and by casualties, to Which 
they arc more exposed than most other young animals. 

7312. The pregnant swine should be separated ftum the herd some time before she is expected |o farrow, 
c.iremily watched, and littered with a small quantity of dry short straw. Too much straw la i^roper, 
both at the time of farrowing, and for a week or two afterwards, as the pigs arc apt to nCstle bcncatn it 
un;)crceived by the sow, and arc thus in danger of being smothered when she lies down. A breeding sow 
should be well fed, particularly wlmn nursing i and it is advantageous early to accustom the pigs to 
from a low trough on milk or other liquid fera, mixed with meal ur bran. Such of the idgs or Mh setea 
as are not to be kept for breeding are usually castrated or spayed when abflut a month Old, a^ the whole 
may be weaned at the end of six or seven weeks. 

7313. The food allowed to growing sw.ne d^nds In almost every case upon the elreumstancai of their 

owners; for, as already observed, it is a doubfw point whether swine will pay when all toelr foc^ipoth bn 
rearing and fkttlng Is to be purchased. The cottager’s pig must be contented with the scanty of hA 

kitchen and of bis dairy, the produce geniwatly of a tingle cow: towards the end of autumn a fewbototoes 
are added for the purpose of preparing it for the slaughter, and perhaps a little meal it mixed with 
potatoes for a week or two before. Such pigs, however, often thrive amazingly, moke themselves mode, 
ratdy fat, and form a most valuable addition to the winter stores of their owners. In the south-eastern 
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coiiiitie«Qf8oot>ia^,ll)4M9^ W’toiMW^^QgbjnM me ctoHBooly«ltowed to kemk^j^liofa^wBwh 
they fM In thU %a() Maoi wlriibh nieit ftMtithtdenveiauch Mncftt at very nttle ^p«|m Near 

WQow, acorut malt, dm other aeetJi, hi vrtA ai lome roo^ and verniin, aSbrd' exoeltetit notmanment 
On many eorn Ortas, tbd'ebie^ and not unOequontly the only, dependence of swfnels t» the Mra«.yatdt, 
The sweeMgs of the bam'Bodr, oob hdt upon the mw, and oats found among the dung ofhorses, with 
a share of the turnips to m tsAtle in Wtnter, and of thg cloverdn summer, a^rd aoMe^hMtteuita 


i ft w M n good breed, wlfl always be moderate^ &t at that age ttfOt the run dt the 


'letaa oundlent qusUty. 
.SBtftegftgtatbesidlitnebeitmethedistoeut 
W, about itajgobsmd a half from tlft nose Thto i 


_ t ihetwosttong tendottsoftheli 

Snogft with a shamltaifls^ idiout% Jgob jmd a hidf from tlft nose TMs may be done with l^c pain, 
and Ootnnudine, ici the gabnal when iftmt two or three months dM The eomlnon practieO or restrain. 
hMtheta^lings ggftIuthetaoutispainOtlaDd troublesome: they must be replSoddM often as they 
giTO wi9,.ahd that ha^npet^do fteguently vat rings affind bitt kttie security aguiut thtrnulsancfc 

1 '^S^OT. ill. Fattening Swine. 

7315« The imtem vf rearing and fattening tmne on an arofih fttrm la yocom- 

mended bf a Imritebin toe Farmer's Magwune. 

fStB. Vpon a UBe^JOrm consisting of three hundred acres, vhcreof two hundred are kept under the 
plough, he is,of oidnlon that a considerable sum may be annually gamed iVom keepihg Swine, ftere the 
mMBgement arranged irsa systematic manner One mam advantage oT such a branch of runu fconomy 
arises firom ht(le ot nq capital being required to carry it on, while the trouble and outlay kttbdiiig it 
soareely deserve noticcu With the addition of one acre of broad clover, and one acre or tares, for the 
summer and autupin months, and the Jike extent of ground for turnips and yams during the Winter and 
spring months, this stock of stvinc may be amply supixirtud 

731<. Were two breeding sows kept on a farm of the size mentioned, and their produce reared by the 
farmer, it may be calculated that forty swine, weighing seven or eight stone each, would be annually fed 
off, in the month of January and 1 ebruary earh year, the time when pork is most in demand. That 
such a number of swine Ctm be supported and fed upon the offals of a thrcc.hundred.acto farm, and the 
other auxiliary arUeles spcnlicd, may be pronounced a certain tact 

7J18. Tie breeds he recommends are the hardy smaller sized varieties; because he has found that such 
brMds will tbnve and grow fat where larger and finer breeds would starve 

7319. The mode qf m magement Is, that a boar and two good sows ot a proper age should constantly be 
kem, and that one young sow shall annually be reared, in order to supply the others when they pass 
maturity He would t ast ofl the oldest sows,, e feed them when they arrive at three years ol age, 
which, of course, would cause femr sows to be in hand at one time These annually would produce more 
than tnc forty pigs which arc to be held on , but the remainder might be sold as they arc weaned, there 
being a regular and steady demand in most parts of the country for young pigs He has for a number of 
yeaM kept a stock of swine in the way recommended They go at large m the court or yard belonging to 
the form, and receive a feeding of offhl gram m the morning, and of yams or turnips In the evening, apd 
the meat fed m this way has const mtly drawn the highest price They get also the dish-washlngs of the 
house, any milk or whey that rcmiins unconsumed, and have the dunghill to roam upon, where perhaiis 
more food Is to bo gathered, especially it the horses arc fed upon unbroken gram, than is commonly 
imagined It will readily be concluded that, under this mode of management, the latter end of summer 
and fbe harvest months is the critical period for carrying on a stock ot swine During these months 
ttttle threshing goes forward, and horses seldom receive any com for aliment, hence all that can be Con. 
intently attempted is to keep the animals in a growing state, and prefiare them for fattening cleverly, 
when food ot a more nutritious quality can be procured Clover and tares wiU do this effectually, the 
last particularly so when in a podded state Turnips can also be got by the end of September, and it 
must be recollected, that through the summer moiitns a considerable quantity of milk and whey can be 
given, upon which sw.ne will be found to thrive heartily He docs not know a more beneficial stock upon 
a farm than swme, so long as the quantity kept is iii proportion to the extent of ollals about the premises 
The other articles recommended are merely meant to render the consumption of oflals more beneficial, to 
carry on thwatoek at periods when such ofmis are scarce 1 he charge ot attendance is very small, IndM^ 
the bene^t gained by the dunghill will more than compensate the expenses incurred, lo make as much 
profit from oattlo or sheep requires a great advance of money, but in the article ot swine hardly any la 
necessary, while the most part ot the artlclca consumed cannot, in any other way, be converted to such 
beneflciu purposes ' 

73^ Injattenmg for bacon and fittches, the larger breeds arc chosen: and in breweries, distilleries, 
otlerles, and dames, ted on grams, oil cake, and mllK, but where arable tanners keep swine of this de. 
senpbon, as IS the practice in some of the western lounties, the method is to rear chiefly on raw potatoes 
and Swedish turnips, and to fatten on these roots, boiled or prepared by steam, with a mixture of oat, 
barley, or bean and pea meat. Their troughs should be often replenished with a small quantity of food 
at a time, find kept always clean, and their food changed occasionally, and seasoned with salt If proper 
care be taken, says a late writer, a feeding pig should not consume more than six Winchester bushels of 
oats made Into meal. It ought to be shellca before it is ground, the same as for family use, but need not 
be sifted. {.Ilenderion's Treatise on Swine, p 2(1) 

73S1. In fattmg sucking pigs, all that is requisite is to keep the motlwr well lodged and nounthod 
Weaned plga when to be flitted are kept constantly on whey, or skim.Biilk*or buttermilk, with frequently 
an addition of peas or beans, or barley .meal Such good kcqung not only makes them increase rapidly 
in size, but renders them fit for the butcher at an early age < vine are sold to the butcher at difftrent 
ages, and tinder difibrent names, as pigs when a few wcdcs old, as porkers at the age of five or six 
^months; and ta full grown hogs at from eighteen months to two years old The young pigs are commonly 
rigMted whole: we porkers aro used as fl-esh or pickled pork, and the foil grown hugs are for the most 
part oonvfttea Into ham and bacon The demand for porkers, which for London in partmolar is very 
nea^ ta>d wfaidi continues almost throughout the year, is cluefiy supplied flrom the dairies within reach of 
that niatropoUa. 

“ I a 

Sect. IV. Curing of Pork and Bat^ - 

^ ‘VllH 

7392. The curing or pickling tf pork is carried on to a considerable extent at many of 
our wa>ports. 

The e i* ftewf to and packed in cases o^kits mad# for the purpose, containing ftom 

twar “ '' ytdkht, fialt is dissolved in water till the mixture be strong WWgh to swim an ego - 

dt la I _ ), when cold, poured upon the pork i wfabnwe end of the cask is fixed in, the arti_ 

it ready Wtbkbut seat to martlet, Henderson, a date writer, has rtren fitrUcular dirccUtmt for the curing 
at bacon, ftaHaed updti a lopg course Cf expenence, which, tnerefbre, deserves to be more generally 
known. t 
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al^ faltpttr»i^a tt opega Ae poiea of ih* fieih to,'r«pitomiiHMtdiil 9 ^ MVm^t 
flavour, and maketi Umoro Juicy. Let them lie in thb ajate ah^t a we<ik.'tB|Ri''WtU^MOWate^ 
underaiut, givltlfr than a fresh- salting: after Ijring two or three wtwfctlpngeL tbl^ 9himgup to 
In some chlimiey^ or smoke-house; or, if the uiit«r chooses, he mar tum than MUM imiuuik 

giving them any more sal^ in which state they may lie tor' a monjh or«two Withoihl '—rasiy-harto, 

until ne has cdUvenlenee for drying them. Henderson practised for many jreart the dating hU 

flitches and hams through the.country to farm-houses, and used tohang them bf'tbar d >' anfl-w^ 

parts of fhe hoiise to-di^, some seasons, to the amount of Ave hundred oercastosi tlul tdi stwn tound ' 
was attended wltp h ntmiber of. Inconvenicaices, and therefore he-inroatcd a-smokln^L.^, ' 

73S7. HenderMon*s<imoime.iouse is about twelve feet square, and the walls aboiit.teveh''toell <t(e 
of these iuitt requires'sis Jwts across, one eiose to each wall, the other four lald^asundto, at proper dls> 
tances.' To redeive flve rows of flitches, they must be laid in the top of the wall; a piece wood strong 
enough to bto'r the weight of one flitt^ of bacon must've fixed across the lielly end of'the fliteb, by two ' 
strings, as-tbe neck end mtot hang downwards: the iiiece of wood must be longer than tile flit^ iswldd, 
so that each.end may rest m>on a beam ; they may be put so near to each other as not to toucil; thgwiow 
of it wig hold tdrenty-foUT flitches in a row, and there will be fire rows, which will contain ime hundred' 
and twenty flltclies: -as miiny hams may be hung at the same time above the flitches cohtrlv^'ln the bdst 
manner we cam The tower end of the flitches will be within two and a half or three feet,of the .floor, 
which must tm covered flve or six inches thick with sawdust, and must be kindled at two dillbrent side^ 
it win hum. but not cause any flame to injure the bacon. The door must be kept closb, ami toe hut ipusl 
have a smau hole in the roof, so that part of the smoke m^y ascend. That lot'of bacon mid bams wlU be' 
ready to pack up in a hogshead, to send off in eight or ten days, or a little lunger, if required, With very 
little loss of weight After the bacon is salted, it may lie in the snlt.bouse as uesetibed, until an cider u 
received, then immediately hang it up to dry. Henderson found this smoke-house to be a greet saving, 
not only in the expense and trouble of employing men to cart and liang it tbrougli the count^, but itdid 
not lose nearly so much weight by this process. 


on Stofne, p. S§.) 


Sect. V. Diseases qf^ Sivine. 

7329. SivitUs. are subject to various diseases, but according to Lawrence they are lutf 
easily doctored. 

7330. TKqy are stAJect, he says, to pox or measles, blood striking, staggers, quincy, indigestion, eatanh, 
peripneumbnia, and inflammation or the lungs called hcavings. When sick, pigs will eat, and they will 
take medicine in their wash { when they will not eat, there is no help for them. As aperients; cleansers, 
and alteratives, sulphur, antimony, and madder are nur eraml spcciflcs, and they are truly uscftiL Aa 
cordials and tonics, treacle and strong beer, in warm wash, and good peas and pollard. In the mcasto, 
sulphur, &c. and, if the jiatient require it, give cordials now'and then ; in staggers, bleeding, fresh aifj, 
and perhaps nitre; in catarrh, a warm bed, and warm cordial wash j and the same in quincy, Tie iliflanf ■ 
■nation of the glands in theshroat If external suppuration appear likely, discharge the matter when' 
ripe, and dress with tar and brandy, or balsam. The heavings or unsoundness of the lungs in ujgs^ like' 
the unsoluidness of the liver in lambs, is sometimes found to be hereditary; there is no remeny. This 
disease in pigs is often the consequence of colds ftom wet lodging, or of hasty feraJing in a poor state; in 
a certain stage it is highly inflamniatory,.and without remedy, unction with train oil, and the intern^ 
use nf It, have been sometimes thought beneficial 


• Chav. VIII. 

Of the Goat, BabMt, Hare, Dormouse, Deer, and various other Aiiimals, (hat are or maj/ 

b^suljected to British Agriculture. 

7331. The goat (C&pra JS'gagmsZ.,^. 905.) is a native of many mountainous parts. 

905 of Europe, Africa, Persia, and India; hhig domes* 

ticated throughout Europe, feeds on brfltidhos of 
shrubs, on lichens, hemlock, &c.; is sel^onV des&tuto 
of horns, of active habits like the deer, treachmtus, 
petulant, roaming, and lascivious; j^ravid four Imon^ 
and a half, brings from one to two al a births md. 
lives ten or twelve years. The female 'IviU allowr 
itself to be sucked by the young of varKHu other. 
animals; and a foal which has lost its. mbtoer has' 
been seen thus nourished by a goat; whii!li, 'ib 
to Cudlitate thb process, was placed on a 
attaclimdnt belunieen toe Qurso and foal 
strong and natural: in internal 'structuri^ it ftjt-. ^ 
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trenidy resembles sheep, but is ihr superior to them in alertness, sentiment, and intelli¬ 
gence. The goat approaches man without difficulty, is vion by kindness, and capable of 
attachment. Hie extremely unpleasant odour attending these ammals is. suppos^ to be 
beneficial, and horses appear so much refreshed by it, that a goat is, on this account, often 
kept in the stables of the great. It is a singular local peculiarity, that i& jAngora only, 
the animals of the Cfipra, O'vis, and JLepus tnbe, have4ong soft silky l|air. 

7333. The Angora goat, a native of Turkey, is chiefly valued for its esquuitcly flne hair down, which 
nows under its coirsc hair, and of whiih the Lashtncrc sh twls arc manufactured. Ihe down is obtiinod 
by gently combing them A considerable number of tins brped were imported into France flmm Persia, m 
1811, and stationed at St Ornery with a view to their incrc-isc, and the establishment of the shawl manu. 
factur& The kids of this flock arc said to be abundantly covered with down and hair, and superior 
in strength and appearance to indigenous French kids of the si me age It is a common opinion, that the 
down ot this goat degenerates when the animals me removed from the pasturage of Angora, but this is 
likely in part to arise from the neglect of cleaning and washing them, which at Angora Is so assiduously 
atUndul to By a late Ileiiort of M Ternciux to the Pans Agricultural Society, the irenefa Angoras 
have increased in number, and prosper equally with the native variety 

733J Ihc tan goat (Jig 90C) is remarkable for its ix.ndulous ears, and is common throughout the 

hast, 111 Li,ypt, and on the coast ot Aflrica It has likewise been 
introduced into Sicily, but can only be kept in health in very 
waim situations 

lIMt The i hamoti goat, a native of Switzerland, U a species of 
antelope, and will be afterwards nut < <1 
7>Jfl ihe goaii qf 11 ties are LeniralV white, and are both 
stronger and larger than those ot other hilly eountrick Their 
flesh IS much used by the inhabitants, and often diied and salted, 
and substituted for bacoie llie skins of the kids are much 
values! lor glo\ es, and were formeily employed in furniture, when 
painted with rich colours, of whirh they are particularly eapable, 
and embellished with urnamcntal flowers, and works of silver 
and g lid. The goat m ty be of some advantage in ro^y barretr 
lountncs, where nothing else can get a support for life, ihcy 
will climb the stee^st roeks, and there browse upon briers, 
h( ath,'aiid shrubs of various kinds, which other creatures will 
not Ustc of They will feed on grass in pastures, but, as they 
love biowsing on trees much better, great care should be taken 
to keep them Irom valual It planUtions 

7136 Theptoduct qf flit goA'i, fVoin which auv iiitage is chiefly obtained, is the milk, which it vlelds in 
large quintities, and whiih is aecoiiiited the best milk of all an mils lliey mix this and cows'milk 
togethe r in some parts ol the k ingdum, mil a v i ry s ilu iblo che esc is iii idc from it. Besides this, the kids 
or young goats are very fine food, and the best kinds bring forth two or three at a time, and that twice a 
ye ir 

7317 Goatshan is also valuable, it may be sheared as the wool from sheep, and is excellent for making 
ropes that are to be used m the water, as they will last a great while longer than those made in the com 
mon way A soit of stufi is also made ot it in s me jilaers 

7 j 18 Th suet <f Vc ^ of is also in gri at esteem, and many i f the inh ib tants of Cacniarvonshirc kill 
them merily for the sake ot their fat, whieh mikes candles of t suienor quality to the common Of their 
horns excellmit handles arc mule lor tucks and penknives ihe skin is peeufiarly well adap^ for the 
glove inanuflu tory, es)HH.i illy that of the kid, as it takes a dye better than any other skin The old skin 
IS also ot Bleat use, being preferred to thit ot the sheep, and the flesh alT rds a ih..ap and plentiful pro 
vision ill the winter months, particularly when the kids ire brought to market ihe haunehes ot the goat 
arc frequently salted and dried, and supyly all the uses ol bacon this by the Welsh is called caicA pv uxkn, 
or hung venison 

7338 fhi hind qf gdatt for k tpmg to adioutage should be chosen in this manner —The male 
should have a large bcxly, hfs hair should be lung and I is legs straight iiid stilt, the neck should be plain 
and thon, the head small and slender, the horns large, the eyes prominent, and the beard long ihe 
tenialc should have a large udder, with large taiti and no horns, or very small ones boats should be 
kept in floiks, that they may not straggle, and they should hare good shelter both in summer and in 
winter, the heat and cold being both prejudicial to them, and coupled in December They should have 
n 1 litter in winter, but only a |>aved floor kept clean ihe kids arc to be brought up for the table in the 
same manner as our bnnbs are 

7310 Iht CcmAwictc sAatc f goaf has been successfully introduced into Fngland, by C T Tower, Fsq of 
Weald Hal', isssex, and as that gentleman by this time must have some ot his floek to disimse of, we think 
their introduetion among cottageis for their wool, and also, as suggested (Oaid Mag vol v p.532), tor 
their milk, a fair subject lor some of our female readers to speculate on. 1 his variety of the common goat, 
or probably it miy be a distinct spcries, is a fine looking animal, and would be very ornamental in a park, 
on a ruin, on the roof of a cottage, or in a churchyard It would also be very pleasant to have a home 
made Cashmere shawL We shall thcrclore giveall the information we can on the subject from Mr Tower’s 
account, as published in the last volume (xlvi} of the 1 ransaetions of the boeicty of Arts i he Cashmere 
gust was brought from Fersia to TVanec during the time ot Ba|ioleon, and under Ins patronage, by th« 
lelebratedM Terneaux, inl833 Mr lower, happening at that time to'Vie in Fans, purchased four of them, 
two males and two females, and succeeded in conveying them safely to bis residence m Essex. 1 be smi of 
the park at Weald Hall, where they have been kept ever since, is moist, and the situation u much exposed 
ihe animals have, nevertheless, continued in hca >h and multiplied rapidly, so that his present flock 
consists of twenty.seven, including the four original ones Of these latter a polled feinali^ which was (fid 
whenAUrchased by him, has every year produced at least one kid, and has twice bad twins Ihose indi. 
viduals of wfaieb the horns cross are in Persia esteemed the best, and one of Mr lower s last year t kids 
has this peculiarity i'hey show no impatience of cold, and are very healthy, requiring only the occa¬ 
sional imter of a shed, in very rough weather In spring, summer, andautuinn, they graze like slicep, 
and vtUanfl wli^r have been Jed with ha>, and refuse vegetables from the garden, but thoic favourite 
food isqpitse (tTlex cun^'a), which they devour eagerly, without being annoyed by Its prickles They 
dama^jgpung plantatioiif,cbut not more Uian other goats or deer will d& i hoy brera veiy ewly , three 
of Mr Twer s goats thu year nroduced kids before they were themselves a twelvemonth old A few 
iiroduce brown wool, but that of far the greater proportion of the goats is white, and this latter is more 
valualile than the other The coat is a mixture ot long roars* hair, and of short fine wool this latter 
liegttis to be loose early in April, and is collected easily and expeditiously by combing the animals two or 
three times, with such a comb aa is used for horses manes A good deal of the long hair comes oflT at the 
tamo time, but the manufacturer has found no difhculty Iniscparating it The jMoauoe of a male is about 
four ounces, anti of a female about two ounces 1 wo pounds of wool as it comes off the goat’s back may 
bo estimated tomake one shawl, fifty four iflcbea square It will therefbre require ten goats, male and 
female, to ftirnub materials fof^one shawl Mr lower hoa this year had three shawls mode of bis wool. 
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one of wlileb ww exHniiied by the committee of muiufecturen. The rmt wm nun by Meem. Fcbm, 
of DarllngtoD, and waa woven by Mewn. Miller and Soni, of Paieley. Mr. Tower^ shawl was compared 
with one Made in Scotland, of French ihawl.goat wool, to which it was evidently fhr superior. It was 
also compared vrith* shawl of M Teraeau's own make; and was considered by very competMt Jndges 
to be superior to this alw. {TVaai. See. Arts, voL xlvL as quoted in Gard. Hag. voL vii.) 

7S41. rabbit (iApua Cuniculi^ L>fjig^ 907.) is indigenous in most temperate 
climates, but i|pt so far to the north as the hare. 

7343. In a wild Hate it forms lone winding burrows j keeps its 
hole by day: feeds morning, evening, and night on vegetidilea 
and grain; u the prey of hawks, badgers, porocats, and caught 
bp ferrets; gravid thirty days, brings hom four to eight young, 
five, and sometimes as many as seven times a year. The varieties 
common in Britain arc the white, black, variegated, and silvery, 
grey. The hare and rabbit are distinguished (Tom each other' 
externally, chiefly by the proportional length of the hind legs to 
that of the back, and in the ears of the hare being longer, and 
those of the rabbit shorter than the head. The haunts or rabbits 
arc called warrens; which are most numerous in the sandy soils 
of Norfolk and Cambridgeshire They sometimes extend to 3000 or 30U0 acres, and many have been 
hitherto considered to pay better in that state than in any other. Arthur Young, however, has shown in 
his Survey qf JMcolnshire. that though a ralibit warre/i may aflTord a high interest on the capital of the 
occupier, yet the rent it a/ibrds to the owner of the soil is less than would ultimately be obtains by plant¬ 
ing or breaking up, and laying down with chircory or some other suitable herbage plant. In the mean 
time, SB they continue to exist, and are subjei-ted to a kind of management, we shall submit a short 
outline of It under the heads of extent, soil and situation, fencing, stocking, breeding, rearing, and pro. 
duce. Afterwards we shall take a view of the mode of managing rabbits in hutches. 

7343. The eHetlt of warrens varies from 100 to 3000 acres, but a convenient size is considered to be ISOO 
or 3000 acres. The soil and situation should be dry, sandy, warm, and poor; rich grass or herbage being 
found to produce a scouring which sometimes carries oif the greater part of the stock. Warrens are 
generally enclosed with walls either of stone or turf, an essential addition to the latter being a coping 
of fhrze, reeds, or stift' straw. Paling is used in some places, but a brook is found insuflideiit, as the raU 
bits have been found to swim across. 

7344 fVarreni are qflen stocked by nature, and all that art has to do in that case is to protect the pro. 
duce; but in some cases they are formed on ground where rabbits do not exist naturally, or where tney 
exist it is considered desirable to change the breed. * 

7345. In stocking a warren, whether the surface be flat or hilly, artificial borrows are sometimes made, 
to reconcile the rabbits to the ground, tnd to preserve them from vermin, until they havcdime to dfake 
their own burrows. These are iMmd with an auger of a diameter large enough to make a burrow of a 
sufficient width. In a level warren, these augers may, from time to tinie, bo found useful in forming 
such holes. They, however, in most case.s, are capable of making burrows for themselves Some warren 
lands are stocked in thcpro^rtlon of three couple to an acre; while in others it is in a coiisidcmbly 
larger proportion. In Lincolnshire, one buck or male rabbit is said to be sufficient for one hundred does, 
or females; but this is certainly a much larger proportion than m most other districts. On the wold 
warrens of Yorkshire, according to Marshal, one male is considered sufficient lor only six or seven females, 
and the nearer they ran be brought to that iiruportion the greater the slock of young ones that may be 
expected, it being the nature or economy of the males to destroy their young, especially when the proper, 
tional number is too great. 

?.34ti. The varieties emploffed as stock for warrens arc the common grey and silver grey breeds: the 
former of which is found to be considerably more hardy and much better for the purposes of food; but 
the latter has greatly the advantage in the value of the skiix Till lately, the common grey rabbit, pro. 
bably the native wild rabbit of the island, was the only species. At present, the silver-haired rabbit is 
soiignt after, and has, within the last few years, been introdneed into most warrena The skin of the grey 
rabbit is cut; that is, the wool is pared off the pelt, as a matcnal for hots ; whereas, that of the silver, 
haired rabbit is dressed as for, which, it is said, goes priiicip<illy to the East Iiydiea The colour is a black 
ground, thickly interspersed with single white haira The skins of this variety sell for about four shOJings 
a dozen more than those of the common sort; a sufficient mduocmeiit for propagating it in preference to 
the grey breed. • 

7^7. The rabbit begin/ to breed at an early age, as at eight, ten, or twelve months, going only about 
thirty days with young, the young being little more than throe weeks old before they appear from the bur. 
rows, during which time they are suckled twice in the day by the mother. It is, therefore, evident that 
they may breed seven times in the course of the year under good keep, as the does take the buck almost 
immediately after producing their young. In warrens that arc enclosed it is, however, said that they 
seldom brera more than two or three times in the year. 

7346 The management tf a rabbit warren is a very simple business. Birds and beasts of prey are to be 
kept off by taking Uiem in traps; dogs and cats kept off, and rats, moles, mice, and other vermin destnwed 
if abundant or troublesome. Man himself is to be guarded against m some situations. Additional food 
is to be supplied in the whiter season, when the weather is sevens such os fine green hay, saintfoin, clover, 
turnips, and others of the same sort, ighich must be distributed over the warrens. It is supposed that 
turnips answer the best in deep snows, as the rabbits can discover them by the scent. This sort of food is 
given in the quantity of two or three large cartfols to a thousand couple per day, and one load of bay in 
the same time during a storm. Jt Is likewise sometimes the practice to distribute billets of new cut ash 
boughs, gorse or whins, and oiffer similar woods in the warrens, the bark and other parts of which if 
eaten, by which the proportion of hay is lessened in a considerable degree. In great snows it is necesftri^ 
to dear it away from the ditches or fences to prevent the rabbits firom getting over them. 

7349. This sort if slock is mostly taken by nets or traps, set in the form of a fold between the places 
where they run ana those where they feed, the rabbits being hunted into them as they return iVom feeding. 
Sometimes tiiey are taken by ferrets and terriers. The wold warreners, Marshal says, have thrqp ways of 
catching their rabbits {’with fold nets, with spring nets, and with types, a species of trap. The fold nets 
are set about midnight, between the burrows and the feeding grounils, the rabbits being driven in with 
dogs, and kept enclosM in the fold until morning. But the spring net when used is, he bclievM, generally 
laid round a haystack qr other plwte where rabbits collect in numbers. It is added, that the trap is a 
more modem invention^ It consists of a larite pit or cistern, formed within the ground and covered with 
a floor, er with one large fotllim door, having a small trap.door towards itikcenire, into which the rabbits 
are iea by a narrow mouth. Tnls trap, on its first introduction, was set mostly by a baystack, hay being 
at that time the chief winter food or rabbits, or on the outside of the warren wall, where rabbits were 
observed to scratch much,'in order to make their escape. Since the cultivatioh of turnips as a winter food 
for this nweies of stock has become a mractice, the situation of the trap has, he says, been changed. Turnips 
being cuftivaled in an enclosure within th|e warren, a trap 4s placed within the wall of this enclosure- For 
a nimt or two the moaih.ifleft i^iea and the trap kept covered (with a boatd or triangular rail), in otder 
to^e the rabbitelcavo to retreat. ^ 

‘^lU. The 'annual produce per acre M mostly estimateiS at foom three or four to eight or ten couple, 
vieldiiv a profit of firom eight to ten, dr even fifteen shtUings, wher^ they are conducted under a good 
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intern of muiag^ent The tmduce u the largeit on new land*, howeyer, mueb of the profit nwit 
aiway* depend on situation, so as to be near good markets These animals are in what Is termed season 
from the end of October to the beginning of January, in which period the best skins are produced at 
course a large proportion of them is killed in this short time 1 he farmer often sustains great loss in 
what by the purchasers are called half skins, quarter skins, and racks, sixteen of which are only consi. 
dered as a whole skin The rabbits are disposed of by the hundred, six score couple being considered as 
sm hundred. n 

73 >1 The bteeiUng and rearing of tame rdbhtls Is earned on in hutches or stores of boxes placed in 
sheds or apartments of any kind secure from vermin We shall give a view of the practice as to rabbitry 
and fliniiture, varieties, breeding, feeing, ind produce 

7S5il The f abhit house should be particularly drv and well ventilated, as these quadrupeds are very sub¬ 
ject to the rot and to liver complaints like sheep 

7353 The huts or hutches [Jig DUS ) arc boxes or chests, eighteen inches or more high, and from two nnd 

903 a half to three feet wide, generally divided in two (a and Al, and tlie rooms 

thus formed coinmumoating by a sliding door, the use of which is to conhne 
the rabbits in the inner division (a), whilst the outer, which has a wire door 
(j!g 009), IS cleaning Generally these BOO 

hutches arc placed in rows above each 
other vgainst one side of the rabbit-house, 
and sometimes they are pi iced in the oih ii 
air against a wall, within a wired or netted 
enclosure Sometimes they are r ged 
along the floor, but the neatest mode is to place them on brackets 
round the room, or on stands about three feet high on the floor In 
both these cases it is to be undcrstocxl that they are not allowed to run 
about the rabbit-room, the use of which is solely to enclose vud piotect 
them in an atmosphere of inoilcrate temperature, and to contain a bin 
with com, a truss ot clover hay, and any such food as sheep will live 
and thrive upon i he utensil for lecding rabbits so hutcheci is simply a trough (p^, which ravy be formed 
of pewter, very hard wocxl, earthenware, or cast iron, as rabbits are very apt to gnaw them, and it should 
be divided on the surfaeo erossw lys every four or six inches, to prevent the m from scratching and throw¬ 
ing out their com Some add a small rack lor their clover, but that will not be lost if given on the floor 
in small quantities 

7354 The rabbits of the Angola breed yield in Normandy a wool which serves as a primary material in 

several considerable manuractures It is used alone, and also mixed up with shtep s wool and eotton 
The rabbits are found to dcli{,l]t more than any thsng in the leaves of the Robinra psehd ^fiXcia, and as 
this plant grows on common sandy soils, it has been proposed to cultivate it for the sake of these rabbits, 
tt’oa to Board qf Ag vol i p a59) s 

7355 There are numerous tattches qf tame rabbits, but the broad chested and short legged are the 
most hardy, and fatten most exiieuitiously Iherc is a large variety ot the hare colour, which has high, 
coloured and high flavoured flesh, more savoury than that of the common rabbit, they make a good dish 
cooked like the hare, which at six or eight months old they nearly equal in size 1 he large white and 
yellow and white spcx.ies have whiter and more delicate flesh, and cooked in the same way will rival the 
turkey The Turkish or trench rabbit is esteemed by some, but diffbrs little from the common variety 
All these and other varieties are to be had from the London do tiers ind poultry men 

7353 Breeding The doc will breed at the age of six months, and her period of gestation is thirty or 
thirty-one days It should be premised, that the buck and dot are by no means to left together, but 
their union having been sueccsstul, the buck must be immediately withdriwn, and the doc tried again in 
three days in fact, with rabtiits this business is conduited on the same principle as iii the stud Like 
chickens, the best breeding rabbits are those kindled in Marrh Some days before parturition or kindling, 
hay IS to be given to the doe, to xssist m making her bed with the flue which n-iture has instructed her to 
tear from her body for that puiqiosc She will be at this pericxl seen sitting upon her haunches and tearing 
offtbo flue, and the hay being presented to her, she wilt with her teeth reduce and shatter it to her pur 
pose Biting down ot the litter or bed is the first sign of pregnincy J he number produced, generally 
betweer five and ten, and it is most advantageous always to destroy the weak or su kly ones as soon ai 
their defects can be perceived, bcciuse five healthy and well grown rabbits -ire worth more than double 
the number of an opjxisito description, and the doe will be fir less exhausted She will admit the buik 
agun with profit at the end of six weeks, when the young may be sepsrateil from her and weaned or the 
young may be suckled two months, the due tikeii biek at the end of flee weeks’, so that the former litter 
will leave her about a week before her next parturition A notion wxs formerly prevalent of the necessity 
for giving the buck immediately after the doe had brought forth, lest she should pine, and that no time 
should be lost, and if it were intended that no time might be lost in destroying the doe, such indeed 
would be the most successful method Grcit care should be taken that the doe, during her gestatum, be 
not approached by the buck, or indeed by my other rabbit, as, from being harassed about, she will almost 
certainly east her young One doe in a thousand may devour her young, the sign that she ought to be 
otherwise disposed of Some docs admit the buck with difhculty, although often apparently in season such 
should be immediately fattened off, since it ran never be worth while to lce>cp any individual tor breeding 
of a stock to be produced in such multitudes against which there lies an objection Should the doe be 
weak on her txrmging forth, from cold, cough, or other causes, she will drink beer caudle as well as any 
other lady, or warm fresh grains will comfort her, a salt mash, fcalUcd fine pollard, or barley-meal, in 
which may be mixed a amall quantity ot cordixl horse ball With due attention to Keeping them warm 
and comfortable, and guarding against every sudden impression from cold, and more particularly moist 
air, and with the aid of the best and moat nourishing food, rabbits mayfje bred throughout tiie winter, 
with nearly equal success as in tlie summer season , but m truth their produce is so multitudinous, that 
one might weU be satisfied with four or five litter' luring the best part of the year, giving the doe a winter 
ikilow 

73i7 Feeding According to Mowbray, it la better to feed three times than twice a day The art of 
feeding rabbits with safety and advantan is, always to give the upper hand to dry and substantial food. 
Their nature is congenial with that of sheep, and the same kind of food, with little vanation, agrees with 
both All weeds and the rcfrise of vegetation should be banished from rabbit feeding bueh articles are 
too washy and diuretic, and can never be worth attention whilst the more solul and nutritious production! 
of the field may be obtained hi such plenty, and will return so much arcater profit HabbiU may indeed 
be kept, and even fattened, upon roots, good green meat, and hvy, Belt they will pay for corn, and Ihls 
may be taken at a general rule — Rabbits which have as much corn as they will eat can never take any 
harm from being Indulged witn almost an equal portion of good substantial vegetables However, the ten 
of health IS that their dung be not too moist Many or most of the town feeders never allow any greena 
at all, the reason, I suppose, because they feed almost entirely on grains The corn pr(q[>er for rabbits it 
oats, peas, wbeaL poIlariJl, and some give buck wheat the greens and roots the same as our cattle crops, 
namely, carrots, Jerusalem artichokes, and if {iqtatoes, baked or steamed, lucerne, cabbage leaves, clover, 
iites, furze. Mowbray has had them hoven from eating rape and not improbably field-beet might have 
gtimllsr efTcct. The best dried herbage Is clover and meadow hay, and pea and bean straw 

7358 Babbits are genrraUj/ sold from the teab but there h also a demand for those of larger site, which 
fitly be rattened upon cwn and hay, with an allowance of the best vegetables The better the fisod, the 
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OTMter wrigh^ better quality, and more profit, which It generally the cau in the feeding of all anlmala. 
Some fatten with graifii and pollard. Mowbray tried wheat and potato oata comparatively, but could find 
nodiiibrence in the goodness of their flesh. The rabbit’s flesh being dry, the allowance of aucnilont greens 
may tend to render it more juicy; and probably the old complaint of the dryness of the fle^ in Devon 
beef, entirely fed with hay, might be remedied in the same way. Habbits are in perfection for feeding at 
the fourth or sutth month „beyond which period their flesh lieeomcs more dry and smnewhat hard. It 
requires three months, or nearly so, to raaki^a rabbit thoroughly fat and ripe; half the time will make 
them eatable, but by no means ^uai In the quality of the flesh : they may yet be over fattened, as appears 
by specimens exhibited a few years since at lord Somerville’s show, which were load^ with fat, without 
and within, like the best-feeding sheep. 

7:1^9. TheJUtH qf the rabbtt is esteemed equally digestible as that of fowls, and equally proper for the 
table of the invalid. , 

7.S60 Cat/rateU rabbits might be fattened, no doubt, to the weight of upwards of ten pounds, at six or 
seven months old. It is said to be successfully practis^ in Sussex, near Chichester, where on the averaga 
not one in three hundred is lost by the operation, which is performed at five or six weeks old. With 
respect to the quantity of com consumed in fattening, a young buck which weiglied three poundi^ 
fit for the spit, was put up in good case in August, and was only one month in feeding, consuming not 
quite four quarts of oats, with nay, cabbage, lucerne, and chicory; the skin, silver and black, worth tour, 
pence, 

7J61. In slaughtering JUfl-grown rabbits, after the usual stroke upon the neck, the throat should be per. 
forated upwards towards the jaws with a smalUpuintcd knife, in order that the blood may be evacuated, 
which would otherwise settle in tlic head and neck. It is an abomination to kill poultry by the slow and 
torturing method of bleeding to death, hung up by the heels, the veins of the mouth lieing cut; but still 
more so the rabbit, which in that situation utters horrible screams. The entrails of the rabbit, wbiUt 
fi'esh, are said to be good food for fish, Iteiiig thrown into ponds. 

7Jf>2. The rabbit ts a careaing animal, and equally fund with the cat of the head being stroked; at the 
same time it is not destitute of courage A wliiinsiral lady admitted a buck rabbit into her bouse, 
when be became her coin]>aiiioii fur upwards of a twelvemonth. Me soon intimidated the largest cats so 
much, by chasing them round the room and darting uixm them, and tearing off their hair by moulhfiila, 
that they very seldom dared to approach, lie slept m the lap by choice, oru|ion a chair or the hearth, 
rug, and was as Aill of mischief and tricks as a monkey He destroyed all the rush-bottomed chairs within 
his reach, and would refuse nothing to cat or drink which was eaten or drank by any other member of the 
&mily. 

7363. Diseases. No live stock is less liable to disease than the rabbit, with regular and careful attention, 
such as has been pointed out; so that any sudden and accidental disorder is liest and most cheaply remedied 
by a stroke behind the ears But want of care must be remedied, if at all, by an npiiosite conduct, and 
impro|ier food exchanged for its contrary. Thus, sf rabbits become jmt-bellied, in the cominoa phrase, 
fVom being fed on loose vegetable trash, they must be cured by good hard hay and corn, ground or 
]ieas, or any substantial or absoriicnt food. Their common liver complaints are Incurable, afld when such 
arc put up to fatten, there is a certain criterion to be observed Ihcy %ill not bear to he pushed beyond 
a moderate degree of fatness, and should be taken in time, ns they are liable to drop off suddenly. The 
dru|>.sy and rot must be prevented, as tliey arc generally iiiciirabic; nor is a labbit worth the time and 
jiains of a probable cure. 


7364. The hare (iepus timidus L,,Jig, 910.), if taken young, may be tamed and do- 
910 mesticated, and has occasionally been 

nursed by a cat. Sonnini the naturalist, 
~-zf' and Cowper tho poet, had bares in » 

-- complete state of domestication. As the 
—“ r animal is of greater value for 

/ liat-making than that of the rabbit, it 
■v> would lie a very desirable circumstance 

^ ^ 'f it could be substituted for that animal 

in warrens. Its flesh would certainly be 
deemed preferable, ni^d in general it is a large animal. It lives on the same s8rt of food 
as the rabbit, produces generally three young ones at a time, and breeds at least three 
times in a year. It is not improbable that in some situations, where the soil is dry and 
poor, a hare warren or pack might be found to answer; the price in the metropolis being 
never less than ten times that of rabbits. 




7365. There is a hare warren near Banstead Downs: it contains about three acres of ground; 900 
brace are usually kept in It; they are fed in the summer on clover, rape, Ac.; and in tho winter, on hay. 
Tile warren is surrounded by a brick wall about ten feet high, with openings at regular distances, Within 
which are wire gratings on binges; these give way to the narcs, when they enter the warren; and they 
are so constructed, that they immcdiatqly close after them, and so prevent their escape. 

7366. The Guinea pigi or restless Cavy (CVJw'o CcbcLya 911.), is a native of 

911 • Brazil, but domesticated in Europe, and treated and 

used like the tame rabbit. In Italy, the flesh is con¬ 
sidered a delicacy, and the skins are nearly as valuable 
as those of rabbits..* 

7367. The Guinea pig is one qf the most prolific of animals, and 
Bufibn calculates that in twelve months only lOOO might be pro. 
duced from a single pair, as the female has been known to bring 
forth young when two months old only : the time of gestation is 
only three weeks; and the will prqduee at least every two months. The young are six or seven months 
bcibre they arrive at their maturity of growth, but within the short period of twelve houn from their 
birth are nearly as alert and active as those fully grown, and therefore require parental assiduity only (bt 
a little tima vegetables form their fbod, and on a great variety of these they will flourish and fatten. 
'They drink but little, appear after eating to ruminate, and are extremely apt to be affected by cold. They 
are uncommonly clean In their habitations, and are often to be seen iinoothing and cleansing their ftir 
with particular attention and perseverance. ' • 

7368. The fat iomwuae (3/y6xqj Glis /..) is a native of the woods of Germany and 
Rossia; and has a good de^ of the habits of the squirrel. It feeds on fruits, lays up a 
winter store, forms its nest in hollow trees, sleeps by day, and grows very fat in autumn 

3 Z 2 * 
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It was cultivated by the Romans, and highly pnzed by them as food. The body is six 
inches long. 

7369. 0/ the deer (C^vus L.) there are three species in cultivation in this country 
the stag, roe, and fallow deer. The latter are now almost exclusively cultivated in 
parks, as articles of luxury, and, it is conceived might answef to a small extent in 
farming. 

7370 ne stag {C fOephas £ , A? 012 a) Is found in nearly all the temperate climates of Europe and 



Asia It IS also found in North America, but attains its largest size in Sibeni From the branrhiness of 
its antlers, the elegance of its form and movemenhs, and the strength of its limbs, it deseri edly attracts 
particular admiration, and may be regarded as a pnntip il embellishment of the forest. The stag is 
iemt.rkable fqr a dne eyt, ind an aeuti sense of smelling His ear also is exquisitely sensible, and musical 
sounds appear to possess over him the ixiwer ot cxiiting complatcncy, it not laptiirc His cntmios not 
uniVcqucntly emplov the shtpherf s pipe to decoy him to Ins ilLStruction and Vlayford, in his Introduc. 
tton to Music, states that he on< e met i herd of twenty st igs near H lyston, whx h readily followed the 
tones of a violin and bagpipe played by their conductors, but sto| ped whenever the music was sus|iended 
Their whole progress from Yorkshire to Hampton Court was attended and it was sup|>osed cxtremciv 
facilitatixl, by these sounds I he stag is sunt It and unsuspicious, and employs no arts to avoid detection 
or pursuit, until after having rcieivcd tonaidtrabic molestation His food consists in winter ot moss and 
bark , in spring, of the catkins of willow ind hazel, and the flowers and buds of eornel, in summer, of 
the grain of rye, and the tender shoots ot the ilder, in autumn, of the leaves ot brambles, and the flowers 
of heath and broom He cats with slowness, and ruminates with some eniisiderable eflort, in consequence 
of the distance between the first stomach and the mouth In March, generally, he sheds his antlers, 
avhich are not completely renewed till August He will live to between thirty and forty years ot age, and 
was formerly, amidst the other vulgar errors of antiquity, supixiscfl capable of attaining most extra¬ 
ordinary duration 1 he stag is supposed to have been iiitroduied from Iraiiee into i ngl ind, where he 
has latterly been made to give way to the t dlow deer, an animal more gentle in its manners, and more 
valuable as food In some parts of Scotland he is yet to be tound ni his original wild state A stag of 
five years old is, in hunting, termed a hart, the female, hinds , and the young fawns 

7371 ne roi. (C Caprboliis 1 ,fig 912. A) is the smallest of the deer tribes wnich arc natives of Fiirope, 
It IS generally of a reddish brown eoloiir graceful, sprightly, and courageous, partieulirly deanly, and 
delighting ik dry and mountainous situations it leaves a strong s< ent behind it, but possesses such arts of 
defence, that by various doublings and intermixtures ot past with present emanations from its body it 
IVequently baffles the most experienced dogs, and remains in a state of scrurity, while the ftjll pack passes 
almost close by its retreat, distinguishing it neither by sight nor smell It diflers fl-om the stag in the ton. 
stancy of its attachment, and the parents and their young constitute a family, never associating with 
strangers two lawns are generally produced by the female at a birth, one ot each sex, which, living 
together, form a mutual and invincible attachment When a new family is to be nursed, the former is 
driven off to provide for itself, but returns again after a certain interval to the mother, whose former 
affiection is restored a final separation speedily takes place, however, soon after this return, between the 
fawns of the season preceding the last and their dam and the former remove to a distance, constituting 
a distinct establishment, and rearing an offspring of their own When the femile is about to bring forth, 
she secludes herself in some remote recess of the forest, firom which she returns at the end of about ten 
days with her lawns, just able slowly and weakly to follow her steps in eases of danger she hides them 
in a place deemed by her most secure from the enemy, and attracts the attention of the latter from them 
to herself, happy, by her own penis or even destruction to eftbet the security of her oHkpring In winter, 
these animals feM on brambles, broom, heath, and catkins, and in spriitg they cat the young wood and 
leaves of almost every species of tree, and arc said to be so affected, as it were with intoxication, by the for. 
mentation of this food in their stomachs, that they will approach men and other enemies (whom they 
generally shun with great care) without apnreht sion or suspicion The flesh of these animals is (xcef. 
lent, though after two years of age that et the malef is ill flavoured and tough The roc exists now m no 
part of Ireland, and, in Great Itritain, only in i few districts of the Highlands. 

T^fiuiou) deer {C Dkma L ni. e) is in general much smaller than the stag, but in Spam is 
nearly equally larra In France and Germany it is rarely to be found, and it has never been known to 
have existed in America It has the elegance of the stag, connected with a much more tractable dispo¬ 
sition, It shids its antlers, which, as m the stag species, are peculiar to the male, every year, is statM to 
lit# to die age of twenty years, and arrives at its maturity In three, A is by no means fastidious in its 
food 

1373. Deer husbandly Thb author of the Agricultural Surney gf the County qf Merlfori observes, 
that, ‘'the Earl of Clarendtm, justly considering that there Is no more impropriety in converting one anU 
mal to profit than another, makes deer an object of husbandry As soon as the rutting season is over, or 
usually about the 10th of November, his lordship selects flrom the herd the weak ones, some of which 
would prbbably ole in the winter, and keeps them in a small yard that has a shed on one side, and a net 
over the whole against pigeons, &c , the spot very warm, and well sheltered. Their antlers are imme¬ 
diately Oawn off, the place is well littered, and they arc fed at a very small expebie on peo-straw, hay, Ac 
warmth making up for the want of better food At times, during the winter, they have elover.bay cut 
into cboAi and if they do not eat it well, a little salt Is added. They have always plenty of water, and are 
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kept petfieetlsr deui • imtdi attention should, he MyB.be paid by the keeper to makehimMir fliinUiar with 
them, that he may enter the place without disturbing them The first week in March he gives them od. 
cake, about half a cake each a day, with chalT. which ftittens them so quickly that all arc gone in May 
Before killing they have some green meat given, to take away any ill fidVour from the cake, supposing 
such to be the efiect of the foocf, for it is certain that the venison is exceedingly good. As to weight a 
haunch usuallwweighs about 24 pounds, a brace is sold for 15 guineas the skin, worth SI & ,Tstne 
keeiier’s perquisite, so that the value of a bmee amounts to 171 ns exclusive of some trifling articles. 
The purchaser sends for them” It is added, that his lordship uiUtSlly fattens nine brace hiawhole 
winter stock rises to 350 head, in a park of 250 acres, but much nf it is thickly covert with timber, tolrty 
sheep and ten cows also feed on iL The rark consumption < r hay amounts to thirty-two loads, being 
reduced to that quantity by the use of much browse, all ash, elm, and S< otch pine being brought for that 
purpose before faggoting, whic h not only sav/s hay, but improves t'le flavour ot the venison 
7 J 74 custralma males qf deer when newly dropped, winch is not in the least dangerous, it aflbrds 
the means of having good venison until Christmas, without any other sort of food than the common grass: 
they also fatten more quickly, the operation iiust, however, be performed while they arc quite young. 
(DevotuHire Report) • 


7S75. Tke moose deer, or elk (Cervus ..^']co8 L.), is inciigenous in Europe, America, 
and Asia, as far as Japan, and was formerly wild in tins country, though now extinct. 
It IS of the size of a horse; gentle, except wJien teazed by the gad-fly; feeds on twigs 
and branches of trees, and mat^i plants; goes on its licxifs with a shambling gait at the 
rate of fifty miles a day; has a skin so hard as almost to resist a musket ball, but flesh 
tender and good. This animal might be introduced as an inhabitant of parks, where it 
would add to the variety of animated woody scenery and of venison. 


7376. The reindeer (CtSrvus Tarandus L.,^ 913.) is an inhabitant of the alpine 

Y p M mountains of America, Europe, and Asia, and is 
913 remarkable an animal, and too well known, 

lyi to require a particular desenption or account of his 
habits. 

---- vanetp have been introduced more than 

tr'l , I once into this country by the Hon Dainci Barrington, Bul- 

fl * lie lock, and others, but cannot be kept in parks on account of 

ft ( yAuT want of their particular lichen As this Uchen abounds 

J) -C—__ \ on several mountains in Yorkshire, and on many m Scotland 

111 end Ireland, some patriotic and ciinoua noblemen might 

Af I'V attempt its cultivitlon The milk and cream, as Dr Clarke 

I ft in states, are most excellent, and also tlie flesh, and even as an 

_, L iV. — — j V - article of profit, the sale of the animals as breeding stock 

£» ■ .. would pay for a time Lichen hay might no doubt he im. 

- . I - ~* * portcd.it an easy rate from the gulf of Bothnia, and the 

ammat by degrees in the eourse of a few generations might 
be habituated to grsas or the spray of trees. 


7378. The antelope {Antelhjie L.) is a beautiful and numerous genus of animals, par¬ 
taking of the nature of the goat and deer. Two species, the A. Saiga, or scytJieon, 
and the A. JIupicapra or chamois, arc natives of Europe, but the rest of hot climates. 


7379 Antelopes, Femuint observes, arc animals general!v of a most elegant and active make, of arestleu 
and timid disposition, extremely watrhful, ot great vivacity, remarkably swift and agile, and moat of 
their bnundings so light and elastic as to strike the spectator with astonishment Whatis very singular, 
they will stop in the midst ot their course, gaze for a moment at their pursuers, and then resume their 
flight As the chase ot these animals is 3 favourite amusement with the Lastern nations, from that may 
be collected proofs of their rapid speed One of the highest compliments that can be paid to female beauty 
in the Eastern regions is, Ame el Czaael, * You have the eyes ot an antelope.' home species of antelopes 
form herds of two or three thousand, while others keep m troops of five or six Ihey generally reside in 
hilly countries, though some inhabit plains they often browse like the goat, and feed on the tender shoot* 
of trees, which gives their flesh an excellent flavour 
7 >80 She common antelope Cervicapia /.) abounds in Barbary, and in all the northern parts of 
Africa It IS somewhat less than the fallow deer its horns arc about sixteen inches long, surrounded 
with prominent rings almost to the top, where they arc twehc inches distant from point to point The 
horns are remarkable for a beautiful double flexion, which gives them the appearance of the lyre of the 
ancients The colour of the hair on the back is brown, mixed with red, the belly and inside of the thighs 
white, and the tail short 

7381. The cHamots antelope {A RupleKpTa,fig 914. a) was formerly considered as belonging to the genus 

Ckpra, and is generally called the 
chamois goat It is found on the 
mountains of Switzerland, where it 
IS very shy, and hunted both for its 
flesh and tkm (342.) 

7382 The Scytkutn anteUme {A. 
Satga L) bears a good deal of 
resemblance to the common goat, 
and It 18 fully as easily tamed. They 
are found in immense Aocla on the 
banks of Borysthenea and other part* 
of Russia, where tliey are valued 
both for the flesh and their skin, 
which IS equal totbatof tbeehamois 
for glove* 

7^ The nUgtm, or whlte-foeted 
antelope {A picta L fig 914 b). Is a 
large and beautiful species, known 
only within the space of a fow year* 
post Its height B four feet one 
inch to the top of the shoulders; it* length, from the bottom ol the neck to the base of the tail, four feet § 
and the colour a fine dhrk grey. Hie nligmi hat of late years been often imported into Eiuxipei and m 
bred la Ehigland. In confinement. It is generally pretty gentle, but is aometimesMizM by to of swron 
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with young about nlna monthi, and to produce lomctlniei two at a birth . the young la of the colodr of 
a fawn 

7^ The above and vanoui other tpeciei of antelopes might probably be acclimated and introduced in 
parki as objwts of luxury The cultivator who flrst succeeded in brewing them would find an ample 
demand at hii own price il they happened to come in vogue 


7385. The camel ( Cam ^lus L.) is a genus of ^hich there are several Species, three 

of which, the dromedary, or Arabian camel 
{jig. 915.), the Bactrian camel, and the 
lama or Peruvian sheep, might certainly be 
partially acclimated in England, as the 
iirst is in Italy. (297.) They live upon 
a very little of the coarsest heibage; might 
have a warm house well Uttered to retire to 
in winter, or in cold nights, and would form 
a singular ornament to park scenery. Be¬ 
sides their hair and skin arc valuable, and 
they ml^ht be sold perhaps to romantic tra¬ 
vellers or cavalier quacks. 

7386. The lumn (Cainelus CHama L., 
Jig. 916.) is the came! of South America; 
and appears to hold a middle place between the sheep, deer, and camel. 




7387 Before tin entrance of the Spanmrd^, 
lamas were the only beasts of burden known to 
the South Americans Like camels, they travel 
slowly, but are (icrsevcring, tractable, and very 
sure-footed Smec the introduction of mules, 
they are much less cultivated , but before they 
were depended on to carry the ores dug out of 
the rich mines ot Potosi. The lama is Airnishcd 
as the camel with .ability to abstain from water, 
by keeping a quantity m its second stomach, 
lake the camel, its feet also divide, and spread ; 
but by no means equal to those ot the camel. 11 
lb also furnibhi d with a singular protuberance or 
Bpurbehiiid,whirhenablcaittiiebeUertoIayhold 
on the ground The tame ore of various colours, 
and some of them are smooth and others rough 
The height of the lama is about four feet, and 
its length from the neck to tlie tail about six 
feet It has a capacity of throwing out the 
saliva to a considerable distance, but which is 
not possessed of any acrid quality. 


7388. The camelopard (riamelopirdalis Gtr^a L.), a most singular and noble animal, 
seventeen Icet high, and as tame and gentle as the camel, miglit also be naturalised. It 
lives on the green spray of ti cos and grass, and frequents forests. 

7389. The elephant, rkinoceroi, mush ox, and a variety of other exotic domestics, 
might be so far acclimated as to live in Biitain as they do in the Jardin des Plantes at 
Paris, viz.S with an enclosure for each sort, and a lodge or house for protection in winter 
or during inclement w eathcr. Were as much attention paid td acclimating foreign 
animals as there is directed to tlie same branch of culture in plants, we should soon 
possess a rich Fauqa; and the public taste may in time take this direction. 

7390. In acchmattng the more tender animals, it might be desirable to rear a few 
generations, first in the south of Italy or in Spain, next in France, and afterwards in the 
south of England. But the camel, musk ox, zebra, quagga, and antelope might be had 
at once from the acclimated stock in Italy. 

7391. TAe dog (Clnis familikris) is an animal of universal utility and interest. From 
the earliest ages he has been the companion and assistant of the herd^an; and without 
hi s aid the micks must have been confined to narrow limits, and consequently tlicir 
propagaUon would have licen greatly lessened. But hard^fand bold, he watched by 
nigltit, and toiled by day; securing his charge from the human thief, or the ravenous 
predatory beasts in the one, and collecting and organismg their march during the other. 
Without the dog, sheep-farmers of tlie present day would be often at a loss to restrain 
the waifderings of their flodrs; nor is he less useful in guarding the yard by nightly 
watchings. 

739SI TAigeniif CAflM includes other animals, u the wolf, the tbx.the jadcal, and the hyena: and 
nnmy naturusts have supposed our subject, the doa, to be only a ir xed aninuu, originating fTam the 
Union of sotne of these ^ch is the opinion of OuMenstadt, Pallas, and Pennant, while the higher 
names of Blumenbach and CuVier are ranged among those who assign him a distinct and specific origin. 
Blaine, who'bsla long successfully advocated the cause of the dog, nas bestowed much research on this 


___,. - . . . ir among us < ,, 

He utteidy impossible The wants as well as the luxuries of man have, however, laid hold on some of 
these Varieties, and have fixed them into pcrmanenciea, by cohfining the sexual intercourse to their eon- 
genen alone: and of this number there are no less than forty. It would be unnecessary to draw the 
ehaneter of nie dog as stated at length by Linnaui and othen; the outhnei are the lame in all 
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tlea; Indeed, the foncifiil BuHbn makes him the father of the whole race of dogs. ~But did no other dif^ 
rulty arise, an insuperable one would be found in the opposite characters which difTerent breeds of this 
dog possess. Few animals can be more unlike than the small sheep-d(% of the Highland of Scotland and 
the monstrous drover’s dog of Smithfleld. 

7.aB. The English sheep-dog Uig. 917.) is usually larger than the northern, Is longer on Uie legs, and 
has been so long accustomed to nave the talldaken olF nearly close to the rump, that In some instances 
917 .. .. - .... 



colour Is In general black and white, with half-prickcrf eats; they are ex* 
trcincly docile and intelligent, and seem almost to understand the looks 
the shepherd. Mome of tnern are smooth-coated : but by far the greater 
number are rough, and have tlicir hair crisped, which enables them better 
to bear the eflt cts of continued exposure. Tlie dog very erroneously de* 
scribed by minor natarahsts as the cur dog Is nothiim more than the shep. 
herd's dog, confined principally to the operations of the Cum; and often 
bred taller, amt either smooth or rough, according to circumitancca The 
very term cur destroys all individuality of breed; it being applusl _ to characterise any dog of spurious 
origin: neither in these farm-yard dogs is any characteristic difference whatever observed In forms, 
qumitics, or uses. When the sheep-dog is generally employed in watching the farm-yard, he becomes 
more fierce and active; he accommodates liis powers to the particular circumstances required of him; he 
knows every field, and every beast, and kee|» the whole in siibjectiwi. His bite is keen, and |>rinci]>aUy 
directed at the heels of cattle, by which he keeiis himself safe, and docs not injure tlium. 

7395 The sheep-dogs of Scotland are varied in form and size (Jigs. !UK, and 919), but arc all of them 
usually smaller than thi^ in use in England : they are, nevertheless, without competitors m sagacity and 
91 excellence Their general characters are, cars iiortially upright, head 

rather poiiitcil, shaggy coat, and a remarkable villosity or fulness of tall 
-ggft beneath. Immense flocks of sheejj may he 919 

seen ranging the wilds, without other con- s^hcv^v- 

shepherd and Ins dog, which - \ '—TT Vx 

receives his lommamls,executes them, and ... ^ //Mn 

then waits for further instructions: or ho 
JBvj mi ciftcn acts with great judgment and prompti* m 

It 7 T 111 " Is tude from the impulses of his own sagacity, J H ij. l yN^ 

in i\)iu-li, perhaps, those dogs never slime 
more than in their readiness to distinguish 

the individuals of their own flocks, and their adroitness in keqiing out intruders. In driving a number 
of sheep to any distance, a well trained dog never fails to eonfitie the sheep to the road: he fratclies every 
avenues that leads from it, where be lakes hia stand, threatening ei«ry delinquent; and pursues the 
stragglers, forcing them into the ranks without doing them any injury. If the herdsman be at any time 
absent, he rests satisfied, knowing his dog will not abandon Ins charge, but will keep them together; and 
the moment he returns, the sagecious animal gives up his trust, or conducts them to his master, according 
to the word or signal given. 

7396L The masUff'otguard (Jig 920) is a noble animal, derived from the Dane; but by selection and 

eulfivation is rendereti thirkor and heavier, though less tall than his 
f qoo original, 'i'bc wwers of this dog are Immense; and as a guard he is 

ff y unrivalled; having the ferocity of a tiger to a stranger, with the gen. 

IV_ tlcness of a lamb towards those he knows. Hia s^acity in detecting 

the attempts of robbers, and hia fidelity in resisting all their bribes, 

Y • ' ' ’' are such, that it is to be lamented nis breed has given place to 

I. f '/ that of the Newfoundland dog, whose qualities as a guard are cer- 

I' , .. Y j\u tainlv not equal to his The mastiff is chajactensed by small pen- 

duloiis care, smooth coat, colour various, often reddish or brinoled. 
The lips arc pendulous, Jaws of immense strength, but seldom under, 
liuiig; and Ins general form is symmetrical for strength. 

7S97. The bull-dog can no otherwise be considered as connected 
' with agriculture, than as he is too often used in the dowrapelul and 
^ inhuman sport of buli.baiting; and however we may admire hU in. 
vincible fortitude, and his contempt of pain and danger, we must 
allow him to be the most useless among the dog speeics. In his attack on cattle he always aims at the 
front, ami generally fastens on the upl>er lip, where lie will hang in spite of every effort of the animal to 
disengage himself. 

73(4 The terrier (flg 921 .) is a dog of very great utility, and of very varied form and sixe. His qualities 
have gained him the greatest care In selection, training, and continuing the numerous distinct breeds wo 
got Witness 'i'bc principal varieties ma^ be reduced into the rough and tbo 

^ smooth breeds The rough breed is originally derived from Scotland, 

where it is still preserved in a few families in its original purity. These 
i t ■- Wjg’Y specimens are seldom large, but are exceedingly rough and shaggy in their 

hair, Mftiich is much crisps and brindled. The rough breed in England 

V (^ / / *' become larger, and is very often seen white. When mixed witn the 

1 Z# breed, this terrier becomes fierce, much inrlincd to combat, and forms 

J wan excellent guard. The smooth breed produces endless varieties j the 

I principal of which is an elegant black animal with tan markings. A 

second variety is of varied colours, smaller, thicker, and longer; and is 

- - —uied for earthing foxes, badgcr.baiting, and vermin killing in general. 

For rabbit hunting, a wry-leggcd breed is in considerable request Although particular varieties are 
often appropriated to particular purposes, yet ail have a common property which renden them invaluable 
to the Bgrtculturlst; which is their determined tioatiUfy to those animals termed vermin, as fowes, otters, 
badgers, polecats; with rats and mice To attack the former, they are bred strong, and nave a portion of 
the bull breed in them: for the latter, their hardihood, activity, and keenness of gripe are piMicuiariy 
studied, in which the middlc-sised bte^ ate frequently found to excel. 

7399. ne pointeri setter, and spaniel (Jg. 922.) it might seem at the first view unnecessary to intro, 
dttce to the notice of the agriculturist; but a KtUe examination of the subject will show that thby may bg 
made an object of considerable importance to the farmer. Few dogs command such prices as sporting 
dogs: and tew persons have such opportunities of rearing them so cheaply, or so well, as fkrmera Many 
(kmers shoot game; most of them do it more or less: and it would be very easy to make two brace or 
pointers or setters, with one or two brace of spaniels, pay a considerable part of the rent of the form, with., 
out otoer expense than skim-milk and potatoci, or occasionally a little barley meal vWe will suppose 
that a form has on it three pointer bitches, and one pointer dog, all of acknowledged excellenoe.and two 
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dally, end without any other trouble than what occurs in reitrainiiu; them when a little wild. If their 
brera ii very good, their stopping and backing will tommeiice towards tlie end of the flat season, and dur« 



ng the periods between this ind the next lutumn they may be steadied and mactiscd In fetching their 
game, &t, as directed in good sporting works At the eomraencement of the fallowiiig season, if they have 
been well attended to, although only flneeii months old, the whole may be sold to the London or country 
dealers, to iverage six or seven guineas each w if sold privately, they will fetch from eight to twclveand 
flfteen guineas each, out of which, perhasis, not more than hail a guinea can lurly be denluctcd for keep, 
&e rhe trouble oeeasioncd to the master will be trifling, because connected with a pleasing employ to 
him as a siwrtsman, and who wi)l thus ha\e Ins own sporters for nothing • 

7400 Settefs, as more valuable, will fetch a higher price, but they do not d'ways command so ready a 
sale, and are more troublesome 1 1 break 

7401 Spaniels are commonly thought, but most erroneously, almost to break themselves A really well 
broke spaniel, however, is so rare, that instead of being wortli two or three guineas, which is the usual 
price. It will letch hroin live to ten pounds It would be even less difficult to the fanner to rear spaniels 
than pointers, and by following him continually about the grounds they might be taught perfect obe> 
dience, and close rangings, winch are the grand requisites, without trouble or expense in this way, four 
or five brace might be easily brought ei cry season to market, and would always command a ready sale, 
and a price according to the pcrlcetion of their breakmg 

7402 In the breeding and r taring of dogs for the above purposes, it is necessary to observe the greatest 
care in their original selection , that the breed be ol the very nest, and one which as it were breaks itself, 
for this shows the punty of the breed U is likewise no le'ss necessary that the breed be carefully pre- 
served so, to do wiiicli, the moment the dogs begin to smell at a bitch, shut her and the intended male 
elolLly up, i( a conhnement inaccessible to other digs, dial there let them remain a fortnight It Is like, 
wise almost equally necessary, that the dogs pciuliarly appropriated to agriculturists, particularly tlie 
shepherd s dog, should be bred as pure, for no animal is more liable to sport into varieties Ko crossing 
ran on any account be permitted, but ehMcc may be made among families of the same variety In the 
rearing ot this dog, his education should be early and careAiIly attended to, to make him hardy and fliml. 
liar with all the signs of the shepherd, who ought himself to be equal to the regular education of his own 
dog 

7403 The diseases of dogs are very numerous. The following are described by Blaine 
as the most prevalent, with their methods of cure 

7404 The canine adhma is hardly ever observed to attack anv but either old dogs, or those who, by 
confinement, too foil living, and want of exercise, may be sup]>osed to have become diseased by these de¬ 
viations from a stste of nature It is hardly possible to keep a dog very fat for any great length of time, 
without bringing It on This cough is frequently confounded with the cough that precedes and accom¬ 
panies distcmiier, but it in^ be readily distinguished ttom this by an attention to circumstances, as the 
age ni the animal, its not afl^ting the gcneraT health, nor producing immediate emaciation, and its less 
readily mving way to medicine 

7405 ne cute Is often very difficult, because the disease has in general been long neglected before it ii 
sufficiently noticed by the owners As it is usually brought on by confinement, too much warmth, and 
over feediw, so it is evident the cure must be begun by a steady penevcring alteration in these parU- 
culan Tneincdieincsmost usefol are alteratives, and of these occasional crai ties are thebest Onegrain 
of tartansed antimony (i e tartar emetic), with two, three, or four grams of calomel, is a very usefol and 
valuable emetic This dose is sufficient for a small dog, and may be repeated twice a week with great 
success, — always with palliation 

74W Of diseases qf thi eyes, dogs are subject to almost as great a variety as ourselves, many of whicb 
end in blindness. No treatment yet discovered will remove or prevent this complaint 

7407 Sore eyes, though not in general ending in blindness, is very common among dogs. It is an alTec. 
tlon of the eyelids, is not unlike foe scrofulous affection of foe human eyelids, and is equally benefited 
by the same treatment an unguent made of equal parts of nitrated quicksilver ointment, prepared tutty 
and lard, very bghtly applied l>ropay of the eyeball is bkewise sometimes met with, but is Incurable 

7408 Cancer I he virulent dreadfol ulcer, that is so fetal In the human sutgect and is called cancer, 
is unknown in dogs, yef there is very commonly a Urge scirrhour swelling of the teats in bitches, and of 


%angs pendulous in the skin, it liad better be removed, and as a future prev entive suflbr the biCch to 
brew Scirrhous testicles are likewise someta cs met with, for these no treatment yet discovered sue. 
cee^ but the removal of the part, and that before the spermatic chord becomes much aflbeted, or H will 
be useless 

7409 Qrltc Dogs are subject to two kinds of colic, one arising from constipation of the bowels, the 
other M of a kind peculiar to dogs, apparently partaking ot the nature of rheumatism, and also of «Msm. 


costt\eness. always grest pan 

hath, external stimulants, but more pnrtieularly active aperients, remove the colic Colic arising from 
oostivenMs Is not in gaieral ijiolendy acute from the pain it produces, sometimes, however, it appears 
accompanied with more spasm than u immediately dependent on the confinement or the bowels. In the , 
former glee active aperients, as calomel with piL cuchiw, i e aloetic pill and glysten, in the lai^ castew 
oil with laudanum and ether 

741(1 tSesuh, Two kinds of cough are common among dogs, one accompanying distemper, the other in 
an asttenatio aflfbctlon of foe chest (Sm 7404 7411) 

thstemper This is by far the most common and moat fatal among the diseases of dogs; hardly 
any young dog escaping It, and of the few who do escape it In their youth, three fourths are attacked 
wlM it at some period afterwards it being a m'stake that young dogs only have It It, however, generally 
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«tUekt betbre the animal anivei at eighteen montht ohL When It comet on renr early, the chancet of 

-.. r. .. .-u—.-..-.. ■, mV other kind of 

‘ y no meant necea. 

-. , - - _ . . . ___tltutional liability 

to it it tuch, that any cold taken may bring it on; and hence it it very common to date itt commencement 
from doge belngtthrown into water, or thut out on a rainy day, &c. There it no diaeate which pretente 
tuch vanetiea at thii^ either in Ita mode of attqgk, or during ita continuance. In tome catee it commencea 
by purging, in othera by flta. Some have cough only, tome waste, and othera have moisture fTom the eyea 
and note, without any other active symptom. MoM eyes, dulness, watting, with alight cough and tick. 
ness, ace the common symptoms that betoken its approach. 'Dicn purging comes on, and uie moisture 
from the eyes and sose iTom mere mucus becomes pus, or matter. There is also frequently sneering, witit 
a weakness in the loina When the disease in this latter case is not speedily removed, universal |>aUy 
comes on. During the progress of the complaint, some dogs have fits. When one fit succeeds another 
quickly, the recoverv is extremely doubtful. Many dogs are carried off rapidly by the fits, or by purging; 
others waste gradually ttam the running from the nose and eyes, and these cases are always accompauieu 
with great marks of putridity. • 

7412. Theatre. In the early stages of the complaint give emetics; they are peculiarly useAil. A large 
spoonfVil of common salt, dissolved in three spoonfuls of warm water, lias been recommended: the quan. 
tity of salt being increased according to the sixe of the dog, and the difficulty of making nim vomit: 
while a dog remains strong, one every third day is not too much. The bowels should be kept open, but 
active purging should be avoided. In case the complaint should be accumpanied with excessive loose, 
ness, it shoiHa be immediately stopped by balls made of equal parts of gum arable, prepared chalk, 
and conserve of roses, with rice milk as food. Two or three grains of James’s powder may be advantage, 
oudolven at night, in cases where the bowels arc not atfbctcd ; and in the cases wliere the matter ftom 
the mie and eyes betokens much putridity, we have witnessed great benefits ffom balls made of what la 
termed Friar’s balsam, gum guaiacum, and chamomile flowers ui powder: but the most popular remedy 
is a powder prepared and vended under the name of diitcmpcr powder, with instructions fbr the use 
of It. Dogs, in every stage of the disease, should be particularly well fed. A seton we have not found 
so usefiii as is generally supposed: where the note is much stopped, nibbing tar on the upper part is 
beneficial; and when there Is much stupidity, and the head seems much alfbeted, a blister on the top is 
often serviceable. 

7413. Fill- Dogs are peculiarly subject to fits. These arc of various kinds, and arise from various 

causes. In distemper, dogs ore frequently attacked with convulsive fits, which begin with a champing of the 
mouth and shaking of the head, gradually extending over the whole body. Sometimes an active emetic 
will stop their progress, but more generally they prove fktai. ft'orms arc often the cause of fits in dogs. 
These deprive the animal wholly of sense; lie runs,wild till he becomes exhausted, when he gro. 
dually recovers, and perhaps does not have one again for some weeks. Confinement produces fits ana 
likewise eostiveness. Cold water thrown over a dog will generally remove the present attack of a jt; 
and for the prevention of their future recurrence, it is evident that the foregoing account ofCauses must 
be attended to. « 

7414 I’Hfiamrd bowels. Dogs are very subject to inflammation of their bowels, from costiveness, from 
cold, or from poison. When inflammation arises from eostiveness it is in general very slow in its progress, 
and is not attended with very acute {uin, but it is characterised by the want of evacuation and the vomiting 
of the food taken, though it may be eaten with apparent appetite. In these eases the principal means to 
be made use of are, the removal ot the constipation b;r active purging, clysters, and the warm bath. Calo. 
mei with aloes forms the best purge. But when the inflammation may be supposed to arise from cold, 
then the removing of any eostiveness that may be present is but a secondary coiisideratian. This active 
kind of inflammation is characterised by violent panting, total rejection of food, and constant sickness. 
There is great beat in the belly, and great pain; it is also accompanied with greet weakness, and the eyes 
arc very red. ITie bowels should be gently opened with clysters, but no aloes or calomel should be made 
use of 'Hie belly should be blistered, having first used the warm bath. When the inflammation arises 
from poison, there is then constant sickness; the nose, paws, and ears are cold; and there is a frequent 
evacuation of brown or bloody stools. Castor oil should be given, and clysters of mutton broth thrown up; 
but it is seldom any treatincnt succeeds 

7415. Infleimed lungs. Pleurisy is not an uncommon disease among dogs. It is sometimes epidemic, 
carrying ofi'great numbers. Its attack is rapid, and it generally terminates in death on the third day, by 
a great efftisioii of water in the chest It is seldom that it is taken in time; when it is, bleeding is useful, 
and blisters may be applied to the chest , 

74161 Madness. The synuitoms of madness are concisely summed up by Daniel, in the following words 
” At first tile dog looks dull, shows an aversion to his food and company, does not bark as usual, but seems 
to murmur; is peevish and apt to bite strangers; his ears and tail droop more than usual, and he appears 
drowsy; afiterwards he begins to loll out his tongue and froth at the mouth, his eyes seeming heavy and 
watery. If not confined he soon goes ofi^ runs (Hinting along with a deJectM air, and endeavours to bite 
any one he meets. If the mad dog escapes being killed, he seldom runs above two or three days, when he 
dies exhausted with heat, hunger, and disease.” As this is a subfect of no slight importance, we shall 
stand excused for Introducing the criteria as described by Blaine, whose account of the disease, founded 
on long experience and attentive observation, is calculated to remove many unfounded and dangerous 
prejudices relative to it. Ho describes it as commencing sometimes by dulness, stupidity, and retreat 
from observation; but more frequently, particularly in those dogs which are immediately domesticated 
around us, by some alteration in their«iatural habits; as a disposition to pick up and swallow every 
minute object on the ground; or to iick the parts of another dew Incessantly; or to lap his own urine, ftc. 
About the second or third day the disease usually resolves itself into one of two types. The one is called 
raging,and the other dumb madness. These distinctions are not, however, always clear; and to which is 
owing so much discrepancy in Ae accounts given by difibrent persons of the disease. 

7417. ne raging madness, by its term, has led to an erroneous ounclusion, that it is accompanied with 
violence and ftiry j which, nowever, is seldom the case ; such dogs are irritable and snappiM, and will 
commonly fly at a stick held to them, and are impatient of restraint: but they are seldom violent except 
when irritated or worried. On the contrary, till the last moment they will often acknowledge the voice 
of their master and yield some obedience to it. Neither will they usually turn out of their wgy to bite 
human beings; but they have an instinctive disposition to do it to dogs; and in a minor degree to other 
animals also: but, as before observed, they seldom attack mankind without provocation. 

74ia Dumb madness is so called because there is seldom any barking heard, but more particularly 
because the jaw drops paralytic, and the tongue lolis out of the mouth, bla«A, and apparently strangulated. 

A strong general character of the disease is, the disposition to scratch their bed towards their belly; and 
equally so is the general tendency to eat trash, as hay, straw, wood, coals, dirt, Ac.: and it should be 
remembered, that this is so very common and so invariable, that the finding these matters In the stomach 
aftw death, should always render a suspicion formed of the existence of the disease eonfirmod into 
certainty. Blaine is alto at great pains to disprove the notion generally entertained, that rabid dogs are 
overM from water; and neither drink nor come near it. This error he contends has led tosmoit dangerous 
results; and is so far from true, that mad dogs from their heat and fever are sohcltous for wattf, and lap 
it eagerly. When the dumb kind exists i« its ftill force, dogs cannot swallow what they attempt to lap; 
but Mifi they will plunge their heads in it, and appear to feel rdief by it i but in no instance out of many 
hundreds did Iw ever ducorer the smallett aversion from id He lays very great stress on the noise made by 
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rabhldogi, which he utc It neither a bark nor a howl, tnita tone compounded of both Ithaibeen Midby 
lome that thU ditorder la occaiioned bf heat or bad fond, and by otheri that It nerer aruea from any ether 
cause but the bite AccordinglWthis malady is rare iii the northern parts of Turkn, more rare in the 
southern provinces of that empire, and totally unknown under the burning sky of higypt. At Aleppo, 
where these animals perish in great niimbLrs, for want oi water and food, and by the heat of the climate, 
this disorder was never known. In other parts of Africa, and in the hottest zone of America, dogs are 
never attacked with madness Ulaine knows of no insta icc of the complaint being lurcd, although he 
has tried, to their fullest exUnt, the popular remedies ot proftise bleedings, strong mercurial and aracnical 
doses, vinegar, partial drowning, nigbtsfiade, water plantain, &c , he therefore recommends the attention 
to be pnnmpally directed towards the prevention of the malady 
7419 The preventive treatment ^rabies or mndnett is, according to Blame, always an easy process in 
the human subject, irom the immediate part bitten being easily detected in which ease the removal of 
the part by exnsion or cautery is an eHbctual remedy But, unfortunately for the agriculturist, it is not 
easy to detect the bitten parts in cattle, nor m dogs, and it would be therefore most desirable if a certain 
liiternai preventive were generally known Dr Mead’s powder, the Orinskirk powder, sea bathing, and 
many other nostrums are deservedly in disrepute,'while a few country medicines, but little known be 
yond their immediate precincts, have maintained some character Conceiving that these must all possess 
some ingredient in common, hi was at pains to discover it, and which he appears to have realised by 
obtaining among others the composition of Webb s Watford drink In this mixture, which is detailed 
below, he considers the active ingredient to bo the ihkxus or box, which has been known as a prophylactic 
aslonf as the times oi Hi|>pucrates anil Cilsus who both mintion it Ihe recipe detailed below has been 
administered to nearly three hundred animils of diffbrent kinds as horses, cows, sheep, swine, and dogs, 
and appears to have succeeded in a very great nr ajority of the case4, where it was fairly taken and kept on 
the stomach It apjiears also to have strong prophylactic powers in the h iman subject, but as it wwld bo 
roost imprudent to trust to it alone, where excision can be practised, so it a I be long before the eMcnt of 
fuch power can be ascertained in man The box preventive is thus directed to be prepared — 

Take of the fresh leaves of the trex! box i ounces, 
of the tresh leaves of rue . 2 ounces, 

of sage . I ounce 

Chop these flne, and boil in a pint rf water to half -i pint, strain carefully, and press out the liquor very 
firmly, put back the ingredients into a pint of milk, and boil igiin to half a pint, strain as before, mix 
both liquors, which forms three doses for a human subject Double this quantity is proper for a horse or 
cow fwo thirds ot the qu intity is sufhcicnt for a large dog, halt tor a middling sized, and one third for 
a small do^ iliree doses tre sullleient, given one on each of three Bub<(?quent mornings fasting, the 
quantity directed being that which forms these three doses As it sometimes prexluces strong effects on 
elogs, It may be proper to begin with a small closes^ but m the case of dogs we hold it always prudent to in- 
rreaie the dose till effects are evident, by the su kness, jianting and uneasiness of the dog in the human 
sukcct, wlvre this remedy appears equally pfhearious, we have never witnessed any unpleasant or active 
effbets, neither are surh observed in cattle of any kind About forty human beings have taken this 
remedy, and in every instance it nas suceeedid equally as with animals but candour obliges us to notice, 
that in the maj r part of these, other means were used, as the actual or potential cautery, but in most of 
the animals other means were nun nsriv omitted lb it tins remedy, therefore, has a preventive quality, 
is unquestionable, and now perfcetly established for there w is not the smallest doubt of the animals men. 
tionen either having been bitten, or ot the dug being m td that bit them, as great pains were in every in¬ 
stance taken to asecrtain these jiomts 

74J0 To prevent canine madnua Pliny recommends worming of dogs and from his time to the present 
It has had, most deservedly says Daniel, its advocates He tells us that he has had aanous opportunities 
of proving the iisetuincss of this practice, and recommends its gene ral introduction B1 line, on the con 
trary, asserts, that the prartuc of wrrraing is wholly useless and I lunded m error, that the existence of 
any thing like a worm under the tongue is incontestably j roved to be false, and that what has been taken 
for It is merely a Icep ligature of the skin placed there to restrain the tongue in its motionie He also 
cteerves, that the penduh us state ot the tongue in what is termed dumb madness, with the existence of 
a partial paralysis ot the under Jaw by which they could not bite, having happened to dogs previously 
wormed, has made the mab lity t> be ittributcd to this source, but which is wholly an accidental circum¬ 
stance, and hapi>ens eejually to the wormed ind unwormed dog 
7431 Mange Ihis is a very irequent disease in dogs, and is an afliction of the skin, either caught by 
contagion or generated by tlie animal 1 he scabby mange breaks out in blotches along the back and nerk, 
and IS roiWnin to Newfoundland dogs, terriers, pointers, and spaniels, and is the most contagious 1 he 
cure should bo begun by removing the first exciting cause, if removable, such as filth or poi erty, or, as 
more general the contrary (for both will equally produce it), too full living then an application should 
be made to the parts, eonsisting of sulphur and sal ammoniac, tar lime water will also assist When 
there is much heat and itching, bleed and purge Mercurials sometimes assist, but they should be used 
with caution , dogs do not bear them well 

7433 Womu Dogs suffbrvcry much ft'om worms, which, as in most animals so in them, are of several 
kinds, but the effects produced are nearly similar In dogs havinp the worms the coat generally stares, 
the appetite Is ravenous, though the animal A-equently docs nut thrive the breath smells, and the stools 
arc singular, sometimes loose and flimsy, at others hard and dry but the most evil they produce is occa¬ 
sional fits, or sometimes a continued state of convulsion, in which the anim U lingers some time, and then 
dies the fits they produce are sometimes of the violent kind, a* others they exhibit a more stupid cha¬ 
racter, the dog being senseless and go ng round eontinually uhe cure consists, while in this state, in 
active purgatives, joined with opium and the warm bath, any rough substance given internally arts as a 
vermiuigc to prevent the recurrence 

7437 The worming of whelps is performed with a Hncet, to slit the thifc skin which immediately covers 
what IS called the worm, a small awl is then to be introduced under the centre of the worm to raise it up, 
the fkrther end ol the worm will, with very lit e tone, make its appearance, and with a cloth taking hcnii 
of that end, the other will be drawn out easily The advocvtcs ror worming direct that care should be 
taken that the whole of the worm comes away without breaking, and it rarely breaks, unless cut into by 
the laiicpt or wounded by the awl 

7424. The cat (JPelis Tatus J.) it distinguished from the lion, tiger, leopard, and others 
of the genus i>’elis, by its annulate tail. 

7435 it* habtu ore thus given by Linmeus —" Inhabits woods <of Europe and Asia, domesticated 
every where, when tranquil purrs, moving the tail, when irritated Is very active, tlimb^ spit^ emits a 
fetid odour, eyes shine at mg7t, the pupil by the day a perpendicular line, by night large, round, walks 
with Its claws drawn in, drinks sparm^y, urine of the male corrosive, breath fetid, buries Its excre¬ 
ments , mokes a horrid mewling in its amours, mews after and plays with its kittens, wags its tail when 
lookingafterprey, the lion of mice, birds, and the smaller quadrupeds, peaceful among Its tribe, eata 
flesh nm floh, fbfuses hot or salted things and vegetables, washes behind its ears before a storm, bOdc 
eleotcic in the dark, when thrown up, falls on its feet, is not infested with fleas, Bavid alxty.three days, 
brlnn three to nine young, blind nine days, delights in mariftn, cat-mint, and vatenan ** 

7tSRb Tite eat it M great tue m the farmery in catching mice, rats, and even birds. It Is most desirable 
to lOMp nudes, os where females are kept the noisy gallantry of the adjoining tom-cats is exceedingly an¬ 
noying 
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7«e7 The Genet cat (flv^rra OenMa) it a apaciei of weatel, with an annuhte tali and ipotted bladnah 
tawnybody Ituanativeor Aaia, Spain, and I'ranee, if mtld and eaally tamed, and anawen all the pur. 
pofes ot a cat at Conttantmople and other placet. 


7438. The ferret (A/ust^la iPiiro L., Jig. 933.) is au animal of the weasel and polecat 


933 


kind, distinguished by its red fiery e}es. 




WW It a a nattur qf ^inca, but i« tamed in Europe tor 
the purpose or catching rabbits It procreates twice a year, 
IS gravid SIX weeks md brings (Tom six to eight young; smells 
very totid The icrret is very suscqitible of CMd, and mutt 
be kept in a box provided with wool or other warm materials, 
and may be led with bread and milk. Its sleep is long a^ 
profound, and it awakes with a voratious appetite, whioh is 
most highly gratified bv the blood of aroalland young animali. 
It enml^ to rats and rabbits is unspeakable, and wmin rither 
are, though tor the first time, presented to it, it seifiia and bites them with the most frenzied madness. 
When employed to expel the rabbit from its burrows it must be muzzled, .is otherwise it will auck the 
blood of Its victim and instantly fall into a protound sleep, from which it will awake only to the work of 
destruction, committing m the warren, where it was introduced only for Its services, the most dreadhll 
waste and havoc It is possessed of high uritabihty, and when particularly excited is attended with an 
odour extremely oQbnsive. 





Chap. IX. 

Animats of the Bird kind employed in Agncultuie. 

74.30. Though poultry form a very insigiiificaiit part of the live stock of a farm, yet 
they ought not to be altogether despised. In the largest farm a few domestic fowls 
pick up what might escape the pigs and be lost; and on small farms and among cot. 
tagers, the breeding and rearing of early chickens and ducks, and in some situations the 
rearing of turkeys and the keeping of geese, stre found profitable. There are few who 
do not relish a new egg or a pancake, not to say the flesh of fowls; and there are some 
of these comforts winch happily can be had in as great perfection in the coltag# as in me 
palace. The various kinds of domestic fowls and birds whTcIi are used in agriculture 
may be classed as gallinaceous, or with cleft feet; anserine, or web-footed; and birds of 
fancy or luxury. Before proceeding to the first division we shall oficr some remarks on 
poultry hovels. 

Sect. I. Poultry Houses and their Furniture and Utensils. ^ 

7431. The situation of the poultry house should be dry, and exposed either to the east 
or south-east, so as to enjoy tlie sun’s rajs in winter as soon as he appears above the 
horizon. Tlioiigh in many cases all the commoner sorts of poultry are lodged in the 
same apartment, yet to be able to bestow on each species its proper treatment, they ought 
to he separated by divisions, and enter by separate ^ors. Apartments for aquatic fowls 
may be made in part under those of the gallinaceous tribe, and the peacock often prefers 
roosting on a tree, or on the roof of high buildings, when it foiins an excellent watch 
bird to the poultry-j-arjl or faimery. • 

7432 Where a compltte lel of poultry huuiri are intended, then a situation should be fixed on near or 
close to the farmery, and with ample spare around for the ion Is to dis])crsc over in the day-time, and one 
or more ponds for the aquatic sorts A space thirty It it by hlly feet may be made choit e nt for the build, 
ings and yard {Jig 924), the building may be ranged along the north side, and the three other sides 

enclosed with a trellis or wire fence from six to eight feet in 
height, and subdivided with similar fences according to the 
number of apartments The hen.Iiouse (o) and turkey-house (S) 
m,-iy have their roosts (cf) m ;>artover the low houses for ducks 
(rf) and geese (e), and besides these there may be other apart¬ 
ments (/, g. A) tor hatching or newly hatched broods, for tot. 
tening, to serve as an hospital, or tor retaining, boiling, or 
otherwise preparing food, killing poultry, and other purposes. 
A flue may pass through the whole in moist or very severe 
weather the walls should be built hollow in the manner aU 
read} described (7002.), which will at the same time be a saving 
of material, and the windows ought to have outside shutters, 
both lor excluding excessive heats and cxicssive colds In 
every apartment there ought to be a window opposite the door, in order to create a thorough draught when 
both are opened, and also a valve in the roof to admit the escape of the hottest and lightest air Every 
door ought to have a small opening at bottom, for the admission of the fowls when the door is shat, I'he 
elevation (jfig. 9S5.) should be in a simple style, and there may be a pigeonry over the central building. 
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7435. In oriUnafy eons, where poultry are kept on a fiirm merely to consume what would otherwise 
be lost, one or two canipartments of the low range of buildings on the south side of the yard are usually 
devoted to them, or any dry Lonvcnient place, according to the general plan of the Ihrinery 

7i3*. Thejumtture or fixture* of the jxiultry houses are very few, the roost is sometimes a mere floor 
or loft, to which the birA fly up or ascend by a ladder, at other times it is nothing more than the coups 
ling timbers of the toof| or a senes of cross battens but the most approved mode Is a senes of rough 
polygonal or angular battens or rods rising in gradation tfroni the floor to the roof, as already explained 
(SSHi and S84S}, the battens placed at such a distance horizontally, as that the birds when roosting 
may not incommode each other by Uicir droppings For this purjiose they should be a foot apart for hens, 
and eighteen Inches apart for turkeys 1 he slope of the roost may be about 45°, and the lower part should 
lilt up by hinges in order to admit a person beneath to remove the dung No flying is requisite in the 
case of such a roost, as the birds ascend and descend by steiv 

7435 Aesfs are sometimes fixtures, in which case they are nitches built against the wall, not unlike 
wine bins, where there is more than one tier on the ground floor, oich suiienncumbent range must 
have a projecting balcony in front ot about a foot in width, with stairs of ascent at convenient distances 

7436. A small boiler for preparing food may sometimes be requisite, though on a small scale this may be 
done in the kitchen Watering troughs are generally flxed in the yards In conflned situations there 
should be a large cistern of sand, in which the fowls may nestle and roll alioiit in order to free themselves 
from vermin, there should also be a spot comiiosed of grtvel, sand, and soft earth, for nearly the same 
purpose^ but more especially fur exercising the young chickens A root for shelter and protection from 
the sun may very amiropriately be placed over this last compartment, or a part of it 

743!b TAe uUnsiu are the portable nest, (fig 926 a), (i c), portable shelter (d), feeding dishes, 

926 



cufti bin fonret&vnmj; a store of food, esR basket, and feather bsgi Wc , >i<i en imoratinff the ufcnslls 
usd m craminiiig, coiisidi ring I at unwholesome and disgusting practice as unht for the present age 

An improved poultry feeder (fig 927 ) has 
lately bwn published m the Transacluns qf 

" t/i " ' ~ 


the Iltghland Soctety It is made to hold 
half a quarter of gram, not one particle of 
which can be lost When once fllU<l, it re¬ 
quires no more trouble, as the grain falls 
down into the receiver below, as the fowls 
pick it away, and the covers on that, which 
art opened by perches, and the iron cover 
above, which is secured by a padlock, cam 
pletely keep the gram from the ram, so that 
the fowls get it always quite dry, and as 
nothing less than the weight of a hen on a 
perch can lift a cover on the lower receiver, 
snirrows, and other small birds, ^iie com 
pletely excluded, whilst the small cross bars 
through which the towls pick prevent cattle 
and other large animals from getting at the 
gram It is astcnishing with what faeility 
the fowls learn to leap upon the perch, and 
so open the cover or the riceiver which 
covers the grain 



928 


Sect. II Gallinaceous I owls, their Kinds, Breeding, Rearing, and Management. 

7438. Under the order GaRinetB are included the common hen, turkcj, Guinea, and 
peacock, and we shall here treat of each of these birdk in succession. 

7439 ne different tpecies of fowls, that is, of cocks and hens, inhabit in their native state the continent 

and islands of Asiatic India Natir alists have not agreed whether 
these numerous varieties of this most useftil bird, seen in a domes, 
ticated ste, have origin.'ited from one or from two species M Fein, 
mlnck considers the Bankiva cock (0Sllus Banklva) as the origin of 
our domestic poultry, while others think they may have sprang from 
the Jungle cock (fig 928 O Souner&tii), stiil found m tne greatest 
plenty in the forests of Indue f he term chicken U applied to the 
female young of gallinaceous animals till they are four months old, 
afterwards they are called pullets, till they begin to lay, when they 
Dceome bens The male is a chicken till he is three months oM, 
then be IS a cock bird till the ag^of twelve months, when he becomes 
a cock, unless, indeed, he has been artificially depri vea of the faculty 
ot procreation, when he becomes a capon, and when the ovanum Is 
taken from a pullet or ben, she is called a hen capon 

7440 The varieties of a bird to tong under cufture may naturally 
be expected to be numerous, those most esteemed in Britain, at the 
present time, are the following — 

7441 The common diffighiu ’ 
colour, and hardy 

7442. The game eoek and hen (fig 929), rather small in size^ ddi- 
cate in hmb, colour generally rea or brown, flesh white, and lu. 
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penoT to that of anr other varioty Ibr nchocM and delicacy of flavour, eggi imall. floe thaped, and 

extremdy delicate t the 
ohlckcfnt are ditHoult to 
rear ftom their pugi^ 
city ofdiipMttion 71 m 
game cock hoe long been 
a bird both of rvuel and 
cunoue anort in thli ae 
well ai other rauntrlne} 
but the taite for these 
amusements, like that 
for others suited to time* 
of comparative ielture 
and Ignorance, is now 
hamfliy on the decline 
in Britain 

7443 TRc ZloiMar 
eori and hen {flg 930 ), 
so called ftom the town 
In Surrey of that name. 
Is the largest variety, 
shajie handsome, body 
long and rap vi lus legs 

short, live claws on each foot, eggs large, and lays abundantly, colour of the flesh Inclining to yellowish 

or ivory Both hens and cocks onen mode 
into capons 

7444 2 Ac Poland cock and hen {fig 951 
a) were originally imported from Hol¬ 
land Ihc colour shining black, with 
white tops on the head of both cock and 
hen head flat, surmounted by a fleshy 
prdubcraiice out of which spring the 
crown ftathers, or top, white or black, 
with the Aeshy king llavid't crown (the 
c IfsUal in heraldry), consisting of four or 

five spikes, their form plump and deep, 
legs short, feet with hve claws, 
abundantly, are leu inclinsd^o set ttlkn 

nny oCficr br«c<l, they /httcii qulokfy. anct 

are inoreTblcy and rich than the Dorking 
On the whole, this is one of the most use¬ 
ful varieties. I here is an ornamental 
sill variety known as the golden Boland (4), 
with yellow and black plumage 
744o The every day cock and hen u a 
subvariety of the above, of Dutch origin, they ere of smaller sire, and said to be everlasting layers Their 

tops arc large, and should be pe. 
riodically clipped near the eyes, 
otherwise, according to Mowbray 
(Treattse on Domeitte JFovift, S4 
and 115), they will grow into the 
eyes of the fowls and render them 
very subject to alarm 
744d The bantam cock and hen 
{fig 933) is a small Indian breed, 
valued chiefly for its grotesque 
figure and delicate flesh Mowbray 
mentioiis a subvariety, flatremcly 
small, and as smooth legged as a 

g ame fowl 1-rom their size and 
ellcacy they are very convenient 
as they may always be used as sub. 
stitutes for thickens, when small 
ones are not otherwise to be had 
Ihey are also particularly useful 
for sitting upon the eggs of par. 
tndges and pheasants, being good 
1 here arc two varieties of this breed, of which the more common u re. 

I markable for having the 
legs and feet furnished 
with feathers The other, 
and more scarce, variety 
Is even smaller, and is 
most elegantly formed, at 
well as most delicately 
limbed There is a so 
cltty of fknciers of this 
breM, who rear them for 
prizes, among which Sir 
John Sebngbt stands pro. 
eminent 

7447 The Chittagong or Malay heg {fix 9SJ) is an Indian breed, 
and the largest yariety of the species They ore in colour striated, 
yellow, and daric brown, long necked, serpent headed, and high upon 
the leg, their flesh dark, coarse, and chiefly adapted to soup. They 
are goM layers, and being well fed produce lat^, substantial, and 
nutntive eggs but these birds are too long legged to be steady sitters , , 

7448 The Shack bag, or Duke of I eeda bre^, was formerly in great repute, but is nownnearty lost It 
Is sometimes to be met with at Wokingham (Oakmgham), m Berkshire, and is so large, and the flesh so 
white, firm, and fine, asflo afford a convenieM sulwbtute for the turkey ^ , 

7449 The improved bpanah cock and hen is a cross between the Dorking and Spanish breed, also to te 
found in and around Wokingham It Is a large bird withfolack plumage, white and dchcato^eih, the 
largest eggs 6f any British variety, and well adapted for capons. , 



nurses as well as good Iijcrs 
9)2 
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74S0. Btetiktg. The common variety U eaelly procurable; but the ether* nltut cither he procurnt 
firom thoce part* of the country where they are usually bred, or from the poulterers and bird fancier* in 
large towns, and especially in Lmidon. It should be a general rule to breed from young stock; a two> 
year-.oid cock, or s^, and pullets in their second year. Pullets in their first year, if early birds, will. 


with a luge comb, or which crow like tfie cocic, are generally deemed inferior; but I liave had hens with 
large rose combs, and also crowert, which were upon an Quality with the rest of the stock. Yellow- 
legged fowls are often of a tender constitution, and always inferior in the quality of their flesh, which is 
of a loose flabby texture, and ordinary flavour. 

7451. The health is observable in the fresh and flqrid colour of the comb, and the brightness and 

dryness of the eyes; the nostrils being free from any discharge, and the healthy gloss of the plumage. 
The most usefril cock i* generally a bold, active, aud savage bird, sometimes cruel and destructive in his 
fits of passion, if not well watchM, to his hens, and even to his offspring. Hens above the common size 
of their respective varieties arc by no means preferable cither as layers or setters. The indications of old 
age are paleness of the comb and gills, duiness of colour, and a sort of downy stiifriess in the feathers, and 
length and size of talons, the scales u^n the legs becoming large and prominent 

7453. The number qf hens to one cock should be from four to six, the latter being the extreme number, 
with a view of making the utmost advantage. Ten and even twelve hens have been formerly allowed to 
one cock, but the produce of eggs and chickens under sucli an arrangement will seldom equal that to be 
obtained from the smaller number of hens. Every one is aware that the spring is the best season to com¬ 
mence breeding with poultry, and in truth it scarcely matters how early, presupposing the best food, ac¬ 
commodation, and attendance, under which hens iiuy be sufibrea to sit in January. 

7453. The conduct of the cock ioutards his hens is generally of the kindest description, and sometimes, as 
in the Polish breed, so remarkably so, as to be quite incredible to tliosc who have not witnessed it It is 
not an uncommon occurrence, however, for the cock to take an antipathy to some individual hen ; when 
it continues fbr any length of time it is best to remove her, and supply her place by another, taking care 
that the stranger be not worried by the liens. Spare coops or houses will be found useflil on such 
CKcasions. 

7454. The change qf a cock, from death or accident, is always attended with interruption and delay, as 
it may be some considerable time before the hens will associate kindly with their new partner; and nir- 
ther, a new cock may prove dull and inactive from the cliange, however good in nature. This frequently 
happens with cocks of the superior breeds, purchased from the London dealers, in whose coops they have 
been kept in such a high state of temperature, that they are unable to endure the open air of the country, 
unless in the summer season. Such being remoived m autumn, winter, or early in spring, if imraaliatuly 
turned abroad with hens, are liable to become aguish, torpid, and totally useless; perhaps, in the end, 
tgrning roupy or glandered. The only method of safety in this case is to keep such a cock in the house, 
upon the Uest and most nourishing food, turning the hens to him several times in the day, and permitting 
him to be abroad an hour or so, the weather being fine, until, in a few weeks, he shall be accustomed to 
the air. 

7455. In making the netts, short and soft straw is to be preferred; because, the straw being long, the hen, 
on leaving Aer nest, will be liable to draw it out with her claws, and with it the eggs. The hen, it is 
ascertained, will breed and lay eggs without the company of a rock; of course, such eggs are barren. 

7456. Eggs for setting should never exceed the age of a month, the newer to be preferred, as nearly of 
a size as possibly and of the full middle size; void of the circuUr flaw, which indicates the double yolk, 
generally lyiproductive, nor should there be any roughness or cracks in the shells. The number of eggs, 
according to the size of the hen, from nine to fifteen, an odd number being preferable, on the supposition 
of their Tying more close. The eggs to be marked with a pen and ink, and examined when tne hen 
leaves her nest, in order to detect any fresh ones which she may have laid, and which should be imme¬ 
diately taken from her, as they, if at all, would be hatched too late for the brood. It is taken for granted 
the box and nest have been made perlectly clean for the reception of the hen, and that a new nest nas not 
been sluggishly or sluttishly thrown upon an old one, from the filth of which vermin are proiiagated, lo 
the great annoyance of the hen, and prevention of her steady sitting. Eggs broken in the nest should 
be cleared away the instant of discovery, and the remaining washed with wann water, and quickly re¬ 
placed, lest they adhere to the hen, and be drawn out of the nest; if necessary, the hen's feathers may 
also be washed, but alwavs with warm water. 

7457. muh respect to the eapridousness of some hens, in the article of sitting, it is a risk which must be 
left to the judgment of the attendant, who has to determine whether the hon which appears desirous of 
sitting may be safely trusted with eggs. Leaving a number of eggs in the nest is an enticement. Very 
frequently a hen will cluck, and appear hot for inciiliation, yet after sitting over tier eggs a suflicient 
number of hours to addle them, will then desert them; and, probably, in the course of a tew days will be 
taken with another At of incubation. Much useless cruelty is too often exercised to prevent the hen from 
sitting, when eggs, rather than chickens, arc in request. A late author recommends to thrust a feather 
through the hen's nostrils, in order to prevent her from sitting; and to give her half a gl.iss of gin, then 
twingner round until seemingly dead, and confine her in a pot during a day or two, leavuig her only a 
small breathing bole, to force her to sit! It is ftill time that those and a hundred other such utterly 
useless and barbarous follies of former days, practised upon various animals, should be dismissed with the 
contempt they merit The pamphlet alluded to is the Epicure, by Thomas Young, a publication replete 
with good things on the interesting subjects of eating, wines, siiirits, beer, cider, &c. It it written with 
haul gout. (Ufouihrtm.) 

7458. Moulting. Every succeeding year after the third, the hen continues to moult later in the season, 

and laying fewer or no eggs during the moulting i>erlod, which is soirwjiimes protracted to two or three 
months. It should seem that old bens are seldom to be depended upon lor eggs in the winter, such being 
scarcely frill of feather until Christmas; and then, probably, may not begin to lay till April, producing at 
last not more than twenty or thirty eggs. In general, it 1* most profitable to dispose of hens whilst tney 
are yet eatable or saleable for that purpose, which in the spring of the thiref year. Nor do delicate 
white hens lay so many eggs in the cold season as the more hardy-coloured varletieik requiring warmth 
and shelter, rartirularly by night. Moulting, or the casting and renewal of feathers, fasts with it* eflbcls 
from one to three montns, according to the age and strength of the bird. Whilst under this nsturiJ course, 
poultry ate unfit for the table, as well as for breeding. It is the same with respect to young poultry, 
whilst slicddlng their feathers in the spring. The regular moulting of frtU-gtown fowls beghu in the 
autumn. * 

7459. /n somefsens the desire qf incubation is so powerful, that they will repeat it five or six times in 
the year; In others it is so\,iight, that they will probably not sit more than once or twice in the season. 
A skilfru breeder will take advantage of these qualities, and provide abundance of eggs from the one 
variety, and of chickens by means of the other. Hens, when sitting, drink more than usual: and It Is 
an adhrisable practice to place water constantly before them when fn this state, and food (say com) at' 
least twice a nuy. The time of incubation Is fwenty.one days. 

7488 Hatching. The chicken, hitherto rolled up like a ball, with Us bin undet the right wing, like a 
Kri asleep, begins generally on the morning of the twenty-stcond day to break Itl way tbrougb^e shell; 
neRber the hen, nor can tne art of man, writo safety render them aid in this very Interesting and woit- 
'derfril ottsration. The parental aflbctlon of tha hen, as Mowbray and Parmentter have observed, is alwa^ 
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Intcnte); Incraated, when ebe flnt h*«n the voice of the ehicke through'the thell*, and the (trokei of 
their iitue bills against them. The signs of a need of Mslstance, the former autbiw observes, are, the egg 
being partly pecked, and the elTorts of the ohioken discontinued for five or six hours. The shell nwy then 
be broken cautiously, and the body of the chicken oarefolly separated from the viscous fluid which lines 
it Reaumur gives it as his opinion, that inraid ought to be given to any chickens but those which have 
been near twentVffour houes emplr«ad without getting forward in their work. 

7461. TAe ehiaifm firtt hatched should be taken IToin the ben, lest she te tempted to leave her task 
unflnished. Those removed may be secured in a Ivasket of wool or soft hay, and kept in a moderate heat, 
if the weather be cold, near the Are They will require no fond for many hours, even four.aind4wMity, 
should it be necessary to keep them so long ftom the bea The whole brood being hatched, the ben la to 
be placed under a coop abroad, upon a dry spot, and, if possible, not within reach of another hen, since 
the chickens will mix, and the hens are apt to irwm or destroy those which do not belong to them. Nor 
should they be placed near numbers of young Yowls, which are likely to crush young chicks under their 
feet, being always eager for the chickens' meat. The flrst food should be split grits, afterwards tail wheat ] 
all watero food, soaked bread, or potatoes, is impi oper. £ggs boiled hard, or curd chopped small, are much 
approved as flrst lood. Their water should be iiure and often renewed; and there are coiivement pans 
made, in such forms that the chickens may drink without getting into the water, which often, by wetting 
their feet and feathers, numbs and irgures them. A bason whelmed in the middle of a pan of water wlu 
answer the end, the water running round It generally; and, independently of situation, and the disposition 
of the hen, there is no necessity for cooping the brood beyond two or throe days; but they may tie con. 
fined aa occasion requires, or suflbred to range, as they arc much benefited by the scratching and foraging 
of the hen. They must not be let out too early in the morning, or whilst the dew remains upon the 
ground, for less be suffered to range over the wet grass, one common and fatal cause of disease. Another 
caution is of the utmost consequence, to guard them watchfully against sudden unfavourable changes of 
the weather, more particularly if attended with ram. Nearly all the disorders of gallinaceous fowls arise 
from cold moisture. 

7462 for the period qf the ckiclcetvs quitting the hen, there is noj^eneral rule ; the most certain is, when 
the hen begins to roost, leaving them; if sufliciently forward, they will follow her; If otherwise, they 
should be secured in a proper pTaee, the time having arrived when they are to associate with the young 
poultry, as nearly of their own age and size as possible, since the larger arc apt to overrun and drive ftom 
tlieir fuod the younger brood 

7463. Hatching by artificial heat is an Egyptian practice, mentioned by Diodorus and Aristotle, and was 
brought into notice about the middle of the eighteenth century, by K6aumur in his Art de faire ictore, 
4’c. del Otseaux domeitumes." The requisite degree of heat is ik) degrees, which is supplied bv fire, steam, 
hot water, or fermentibie substances j alter hamiing, the birds arc plac^ in a cage, in which is placed a 
lamb-skin suspended firom the roof of a box, and euclosod by a curtain of green baize; or, according to 
Tannentier, they may be placed under a capon, which, after being prepared for receiving pleasure ftom 
feeling the chickens under its liclly, by depriving it ot the greater part of the feathers and excoriationpis 
to be confined with them in the same eoop, and after licing fed together for a day or two, it^ said the 
capon will become an excellent nursing mother. Excepting as matter oFcuriosity, however, it is not at 
present worth while either to hatch or rear chickens artificially in this country. Whether Rteuiour's 
mode of hatching be adopted, or Mrs D’Oylcy’sof depriving hens of their chickens as soon as hatched, 
and thus causing one hen to natch five or six broods in succession, the human attention required, and the 
risk of failure are so great, that the surest modes, under all the present circumstances, are such as are 
natural Where it is tried for experiment or curiosity, the heat of tan or dung is more likefo to prove 
steady than that flrom smoke, air, or steam, probahly even than that of hot water, suocetsrally tried, 
however, and, we believe, still practised in the neighbourhood of Paris. An enclosure in the middle of • 
broad vinery or hothouse might serve at once to hatim and rear early chickens; and such a mode of rearing, 
at least in the winter season, certainly deserves the attention of those who are curious in havbig this 
luxury in February and March. In 1(522 or 1823 some interesting experiments were exliibited by Mr Bar. 
low at the Egyptian Hall, London, relative to an Improved method which he had invented, or hatching 
eggs by artifinal heat The method, and the machine necessary to practise it, seem to have come very 
little into use, 

7464. The Incubation of chickens by hot water is the invention of lit Bonnemam, physician, of Fari% 
in 1777 i and still alive when we were in that capital in 1828, Chickens hatched in this way at St Ocr 
main’s, under M. B.’s direction, it is said, supjiliM the table of Louis XIV. The boiler of the qiparatu 
is called a ealor{fire, {color, heat, and fero, to bear,) and censists of a small boiler {fig. 934, a), a box o 



building {b) for hatching the eggs, a cage or erx^ (c) for rearing the chickens, tubes for cirei^tlM Rie 
hot water, a supply tube and ftinnei {e), and a safety tube (/). Supposing the water hea^ In the boHel^ 
It will rise by its ipeclfie levity through the tube {a, d), move prciressivelydhrough allrfhe tu^ and 
return again to the boiler by the tube (g), which is inserted In the lid like the other, but psMes dow to 
its lower part (A). ThisSelrcuiatory movemeat, once commenced, continues so long as the water U heaced 
in the boiler, because the temperature is never equal throughout all parts of the awaratus. W« nuy 
readily ooncelTe that a perfect equality of temperature canhever exist, on account of the continual lose 
of heat, which escapes foom the exteriors ot all the tubea Mcanwhijp, the temperature of the air en- 
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doMd in the hMt dlf&n but lluto from that of the numerout tube* whteh tnvene it) and M'^e b«iide«f 
the tubes on the outside of the box affbrd but little surbce to bo coided by the surrounding air, so the 
force of the circulation, which is always in the ratio of the diiTerence between Uie tem^rature df the 
waters paMing out of the calorifbre and re-entering it, does not become greatly diminished, even after 
haviim expended a large pmrtion of its beat on the outside of the box, in maintaining a gentle heat in the 
cage w adjidnlng to it we see, therefore, that the more the water U cooled wbloh paurn through the 
last circnmvolutiont of the tube^ the more active is thcicirculation in all parts; an^ consequently, the 
more equal is the temperature of all the tubes which heat the box, and or the air within it: indeed, to 
prevent the lots of heat as much as possible, the boiler, and all those parts of the tubes which are placed 
on the exterior of the box, are enveloped in lists of woollen doth, M. Bonnemain having thus applied 
these principles with so much skill, is aMrays enabled to maintain in these boxes an equal temperature, 
varying scarcely so much as hdf a degree of Rdaumur’S thermometer; but, as if It was not sumclent to 
have thus fkr resolved the prahiem, he contrived that this degree Of temperatuN in atlmarts of the stove 
should be maintdned at that print which was found most favouraUe fbr promoting incubation. It was by 
means of an ajqwratus for regulating the Are that he attained this deslraric object 'Rte action of thw 
regulator it founded on the un^quri dilatation of dUfrrent metals by heat A movement is communicated 
near to the axis of a brianeed lever, which lever tranMsits it by an iron dfrljlp a register in the ath.pit 
door of the nimace. Combustion is by these means abated or increased.' Jmd detriis of this piece of 
machinery are fUlly described and delineated In GiU't J^hnologleal A^sfarp^eb. 18S8, p 70.). 

1465. Wkm we would hatch chickens by hat water, we Hght the Ate and raise the temperature till we 
obtain that degree of heat in the box which Is fitted for Incubation ; wq then place the ogm near to each 
other, upon the shelves, with borders to them <i', i), which am fixed tinder eacn row of tubes. It Is con> 
venient not to cover, on the first day, more than a twentieth pait of the Superficies of the shelves, and to 
add every day, for twenty dsys, an equal quanti^ of e^ s *0 that, <91 Bic twenty.first day, the quantity 
of eggs first placed will be, for the greatest part, hatched: so that wc may ebtain every day nearly the 
same number of chickens; but which nuy, neverthclesik be occasionally regulcM by the particular season 
of the year. 

7466. During the first days qf incubation. Whether natural or artifloial, the small portion of water 
contained within the si^taiicc of the egg evaporates through the pores in its shell: this is replaced by a 
small quantity of air, which is necessary to support the re^ration of the chick; but as the atmospheric 
air which surrounds the eggs in the box at that degree of tenmerature is either completely dry, <n: but 
little humid, so the chick would greatly suffbr, or finally perish, from this kind of desiccation. The 
aqueous vapour which exhales from the breathing of the om tbwltmile hatching, in some degree prevents 
tms ill efibri; but, nevertlicless, in dry seasons, the vapour is hardly suiflclent: and thus, in order that 
the eggs may be better hatched in the dry seasons, the hens cover them with the earth of the floor of the 
granary. In artiflclal incubation, to keep thetair in the stove constantly humid, they place in it flat 
vessels, such as plates (it, It), filled with water. When the Chickens are hatched, they are removed from 
tin stove, pnd carried to the cage (c), where they arc frd-with millet, and nestle under a sheep’s akin 
with wool on it (1), suspended over them. They also strata, by means of panitions in the cage, the 
chickens as they are hatched each day, in order to modify uieir nourishment agreeably to their age. 
Artificial incubation is exceedingly useful in Airnishmg youn^ fowls at those seasons when the hens will 
not sit, and, in some situations, to produce, or, as wcmayjwy tndeei^ to manufacture a great number of 
fowls ill a small space. {Gill’s Technological Rapostlory, No. vlU. p. 73. as quoted in Gard. Mag. voL iv. 
p. 307.) 

7467. The products the cock and hen are dgsph feathers, and the (mreass. 


7«i8. 


gs become desiccated, and, in consequence, 


eat part of their substance and nutritive 


fill retain their moisture 
iidosed and rendered 


quality, by^eeping; and every body knows the value.oifA ^relb-lahT egg. 

and goodness, however, three or .four months, or more, if thq piKes m tl , , _ 

impervious to the air, by some unctuous application, we genemUy anrint them with mutton suet melted, 
and set them on end, wedged close together, in bran, stratum super stratum, the containing box being 
closely covered Laid upon the side, the yolk will adhere to the shelf. They thus come into use, at the 
end of a considerable period of time, in a state almost equal to new-laid eggs, for consumption; but ought 
not to be trusted tor incubation, excepting in the case of the imported eggs of rare birds. 

7469 The largest eggs will weigh two ounces and a half, those of the Chittagong hen perhaps three ouncca 
To promote fecundity and great laying in the lien, nothing more is necessary than the bmt com and fair 
water; malted or sprouted barley has occasicfhally a good effbet, whiltt the hens are kept on solid coni t 
but if coiitinucd tpo long they are apt to scour. Cordial horse-ball is gixid to promote laying in the cold 
season, and also toast and ale, as every henwife well knows. It must be Acted, that nothing is more 
necessary towards success in the partfamUr of obtaining plenty of eggs, them a good atteiuUnce of cocks, 
especially in the cold season : and it is agio especially to be observed, that a cock whilst moulting is gener. 
ally useless. Buflbn says, a ben well fed and attended will produce upmrds of one hundred and fifty eggs 
in a year, besides two broods of chickens. ’’ Mowbray observed, that a generally cackled three or four 
days previously to Ikying; and that some half-bred game hens began to as soon as their chickens were 
three weeks old; the consequence of high keep and good attendance of Cocks. 

1410. Feathers or down intended for use should be plucked aa soon as pdntble after the bird is dead, and 
before it is cold, otherwise they are defective in that elasticity which is their most valuable property, and 
are liable to decay. The bird should, besides, be in go<id health, and nri moulting, ibr the leathers to be 
in perfection; and being plucked, and a sufficient number coJlMted, the Sooner they are dried upon the 
oven the better, since they are else apt to heat and stick together. 

7471. Tbc/caMcrsqfrirdr are applied to various purposes of utility and omamentv “ The piumassler 
collects and prepares the delicate feathers of birds, and gives them the most bnlliant colours, in order to 
vend them to the embroiderer, and the manufacturer of artificial flowerf,' who introduces them into their 
embroideries, and forms them into bouquets and garlands, to add to the elegancies of dress and iUrniture, 
according to the tastes indicated by fkshion. The plumassier only employs the feathers of the ostrich, the 
heron, the peacock, the swan, the goose, and the i K;k; these be prepares and disposes in a fit manner to 
adorn our hats, robes, kc. ; he also makes aigrettes, and an infinity of other objects. The'workman who 
fongu t|)c feathers for these uses is termed a plumassier. All the kinds of feathers which possess great 
brilliancy, extent, and fipencss, are also employed in a great variety of circumstances, although those are 
preferred which we have above mentioned.’’ {Gill’s Tech. Itep. vol. vi. See p 848.) 

7478. Where hens are kept more than a uear they arc sometimes plucked towmds the end of the spring 
season for the take of their feathers. This operation, where it takcq place, ought to be performed in the 
most tender afd careAiI manner, and the birds holued afterwards for a time sufficient to enable them to 
endure the air: but the practice is cruel, and we trust it is not likely to come into general use 

7473. Feeding and/atteniiuthe carcass. Fowls will become flit on the common run of the farm-yanl, 
where they thrive upon the omis of the stable, and other refuse, with perhaps some small regular daily 
feeds; but threshing time they become particularly fat, and are thence styled barn-door fowls, pro. 
bably the mask delicate and high flavoured of all others, both firom their foil allowance of the finest com, 
and the constant health in which they are kept, by living in a natural state, and having the foil enjoy, 
ment of air and exercise. They are also confined during a oartain number os weoks, in coops, those fowls 
which are soonest ready being drawn as wanted. It is a common practice with some housewives, to coop 
their bam-door fowls for a week or two, undeC* the notion of improving them for the tidile, and increasing 
their fot f a practice which, howeyer, seldom succeeds, since the fowls generally pine for thnr lost of liberty. 
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and iligbtlns thtir food, lose Initead of gaining addlttonat jBeah. Sucb aperiod, in Aet. la too tbttt for 
tbom to become aeouttomed to confinement. ' ' 4- 

. 7474. FteiingJumiet ahould be warn and alrr, with earth fiooiy well raiaed, and capacieut 
aecommodaCe twentr pr thirty fowta; the floor nightly littered dovn, and the Utter often changed. .Smiflr 
gravel and a little hme ruWtb should be placed In dlfihreht places, and often changed. A ao^clent 
number of troughs, for both water and food, should be placad around, that the stock may filed with at 
Uttio ii>tenruption*as possible ftom each other, and pmehes In the same proiwrtlon should be ftimiBhed 
for those birds which are Imdincd to perch, which few of them will desire after they have begun to fatten, 
but which helps to keep them easy and contented until that period, In this mode fowls nuy be battened 
to the highest pitch, and yet preserved in a healthy state, their flesh being equal in ipislity to that of the 
barn-door fowt To suflfer flittening fowls to perch is contrary to the general practice, since it is suimosed 
to bend and deform the breast-bone; but aa soon as they beceme heavy and indolent ftom feeding, they 
will rater incline to rest in the straw; and the liberty of perching in the commenemnent of theur coop¬ 
ing has a tendenuy to accelerate that period when they are more inclined to lost on the floor. Fowls, 
moreover, of conaiderable nowth will have many pf them hecpmo already crooked breasted ftom perch¬ 
ing whilst at larte, although much depends npon form in this case, sipce we find aged cocks and bens of 
the licst shape which have m^hed all their UVes with foe breast bone perfectly Mrmght. 

7475. Hie privation ofUj^, by inclbilng fowU to econstant state repose, excepting when moved by 
the appetite for food, promotes and accelerates obesity j bnta'statc of (foesity obtained In this way cannot 
be a state of health, nor can the-flesh of animals so fed equal in flavour, nutriment, and sadubrity, that of 
the same species fed in a more natural way. Economy and market Interest may perhaps be bestanswered 
by the plan of darkness and dose confinement; but a feeder fur his own table, of delicate taste, and am. 
bilious of fbmishing his board with the choicest and most salubrious viands, will declare for the natural 
mode of feeding; and in that view, a feedUig.j ard, gravelled and turfed, the room/bpiiig 0)>en ail day, for 
the fowls to retire at pleasure, will have a decided preference, as the nearest a|>proacli to tlie barn-door 
system. 

7470. JttSfcts and animal food form a part of the natural diet of poultry, are medicinal to them in a 
weakly state, and the want oi'sudli food may sometimes impede their thriving. , 

7477. fUr/attfnmg the younger chickens, the above fccding-roum and yard Is.woll oalculated. These 
may be nut Up as soon as the hen shall liave quitted her charge, and before they ifove run oil'the sucking 
flesh; for generally, when well kept and in health, they will be in line condition and foil of flesh at that 
period, which flesii is afterwards expended in the exercise of foraging for food, and in tho increase of 
stature, and it may be a work of some time afterwards to recover it, more espeeh^y in young cocks, 
and all those which stand high upon tho leg. In ibet, all those which aiqx'ar to liave mng legs should be 
fattened from the hen, to makS the best of them; it being extremely difficult, and often impossible, to 
fottcii long-legged fowls in coops, which, however, are brouglit to a good weight at tho barn-door. 

7478. Jn the choice of fuUsived fawts for feeding, the short-legECil and early hatched always deserve a 

E reference. The green linnet is an excellent model of Jcqm for the domestic fowl, and the true iforking 
reed approa,.hes tiie nearest to such model. Of course the smaller breeds and the game are tho mstt 
delicate ami soonest npc. The London eiiicken butchers as they are tomied, or poulterers, arfsaid to be 
of all others the most dexterous feeders, putting up a coop of fowls aiM making them thoroughly fat 
wittiin the space of a fortnight, using so much grease, and that perhaps not of the most delicate Kind^ in 
the food. In the common way this business is olteli badly managed, fowls lieing huddled together in a 
small epop, tearing each other to pieces, instead of enjoying that repose which alone can ensure the wished, 
for object; irregularly Aid and cieuned, until they are so stenciled and poisoned in tlieir own excrement, 
tliat their flesli act iially smells end tastes of it when smoking ujioii tlie table. hero a steady and regubir 
profit IS rc(|U>icd from poultry, the hest method, whether tor domestic use or sale, hi constant high 
keep from the beginning; whence they will not only be always ready for the table, w ith very little exti a 
attention, but their flesh will be superior in juiciness and rich flacour to those which are lattened ttom 
a low or emaciated state. Fed in this mode, the spring pullets are paitianlarly fine, and at tlie same time 
most nourishing and restorative food. The pullets winch have been hutclicd in March, if high fed ftom 
the nest, will lay plcntifoily through the following aufnniii; .-ind not being intended ipr breeding stock, 
tlie advantage of their eggs may be taken, and themselves dispo.sed of thorouglily fat lor the table its 
February, about which period their laying will bo flnislicd. Instead ot giving ordinary and tail corn to 
fattening and breeding (loultry, it will be louiid most adc antageous to allow the heaviest and best, putting 
the confined fowls upon a level with those fed at the t.urn.door, wlicre they have their share of the 
weightiest and finest corn. I'his high feeding sliows itself not only in the size and flash ol the fowls, but 
in the size, weight, and substantial goodness of their eggs, winch in those valuable |iarticulnrs will prove 
for superior to the eggs of fowls fed upon ordinary corn or washy potatoes: two eggs of tho toriacr going 
further in domeatip use tharf three of the latter The water also given to iattcning fowls should be often 
renewed, fresh and dean; indeed, those which have been well kept will turn with disgust Iroin ordinary 
food and foul water. 

7479. Barley and wheat are the great dependence for chicken poultiy , oats will do for foll.grown hens 
and cocks, but are not so good as barley; Ixith, when they have tlielr fill of corn, will cat occasionally cab- 
bage or beet leaves. Steamed potatoes and oatmeal mixed together make an excellent mess, but must not 
be given in great quantities, otherwise it remfors the flesh soil and flabby. 

7180. Cramming, Barley and wheat meal are gcncruily the basis or chief ingredient in all fattening 
mixtures for chickens and fowls ;'but in Sussex ground oats are used, and there oats are in higher repute 
for fattening than elsewhere, many large hogs being fattened with them. In the report ol that county, 
the Bev. Arthur Young says, '• North (^apiiel and Kinsford are famous for their poultry : they are 
fattened there to a size and perfection unknown elsewhere. The food given them is ground oats made 
into gruel, mixeti wjth hog's grease, sugar, pot-liquor, and milk; or ground oats, treacle, and suet, sheep’s 
plucks, &c. The fowls arc kept very warm, and crammed morning and night 'I he iJot-liquor is mixed 
with a few handfols of oatmeal uflcl boiled, with which the meal is kneaded into crams or rolls of a proper 
size. ITio fowls are put into (he coop two nr three days before they arc crammed, which is continued 
for a fortnight; and they are tlicn sold to the higglers I’hcae fowls, full grown, weigh seven pounds 
each, the averago weight five pounds; but tlicrc arc instances of individuals iloublc the weight They 
were sold at the time of tlie survey (1809) at four to five shillings ciu li. I'uriier, of North Cha]>pel, a 
tenant of loard Egrcinont, crams two hundred fowls per annum, tireat art and attention is requisiw to cut 
the eiapons, and numbers arc destroyed in the operation." • " 

7481. Oakineham in Berks is pat tmilarly famous for fatted fowls, by which many iiersons in Uiat tftwn . 
and vicinity gam a livelihood. The fowls arc sold to the London dealers, ami the sum of IhOI. has Wbn 
returned in one market-day by this teaffle. Twenty dozen of these fowls were purchased for one gala at 
Windsor, after the rate of half a guinea the coupla At' some seasons, flftemi shillings have been paid ^ 
a couple. Fowll'constitute the principal commerce of the town. Homfonl. iaEssex, is aUo a great market 
for poultry, but generally 6 f the store or barn-door kind, and not artificially fwi. 

7fc2. lie Oaiinghdm method tf feeding is to confine the fowls, in a dark place, and cram th«n with 
paste made of barley-mcal, mutton-suet, treacle, or coarse sugar, and milk; and they are founfl ctnnpietely 
ripe in a forlnighti If kept Ipngcr, the fever tliat is induced by this continued state ol rejjpetion, renders 
them rrt and unsaleirtiie,and IVcquently kills them. Geese are likewise fed in the same neighbourhood, m 

f reat numbers, and apld«bout midsummer tiaitinerant dealers; the price at the time the survw was mo^ 
1808), two shillings to two and three-pence each. It appears utterly contrary fo reason, that fowls f« 
upon such greasy gnd impure mixtures can pos4ibiy proaiuls flesh or Int so firm, delicate, high flavoured, 
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or nourishing, as those fhttened upon more simple and substantial food, as, for example, meal and milk, 
without the addition of either treacle or sugar With respect to grease ot any kind, its chief eSHt must 
be to render the flesh loose and of indelicate flavour Nor u any advantage gained, excluding the com. 
merciai one 

7483 The methoos cramming by cottfimng tn a box the size of the body of the fowl, and allowing its 
head and vent to project for intromission and ejection , ot blinding the bird for this purpose, or of nail 
ing It to the board and also the mode of furling down liquid food by a partiiular kind at pump, worked by 
the toot of the feeder, all these and other cruel practuMs we wish we could abolish in practice, and obli 
terate ITom the printed page 

7484 taitiatioH is performed on cocks and hens only in some districts, and chiefly in Berkshire and 
Sussex I he usual time is when they have left the hiii, or when the cocks begin to crow, but the cirliir 
the better It is a barbarous practice and better omitted Cai ons art shunned both by hens and cotks, 
which, it is said, will not roost on the same pinh with thorn 1 bt C hincso mode of making c ipons is (Ully 
desiribed and illustrated with cuts in the Firm r ? Magetxini, vol vi p 

7485 Ptntonma qf/tnils is oftin practised to restrain them ftom roosting too hwli, or ftom flying over 
thm is, &t , and is much more conviniint than the cutting thiir wing feathers oiil^ But In the ordinary 
methods or merely excising the pinion, it is Inoiicntly fatal, and ilioi st always so to fulKgrown birds or 
fowls, by thiir bleeding to death lo prevent this in thi long winged tribes, as ducks gcise, &i, pass a 

threaded ncidle through tin ir wing, close by the inside of the 
smaller bone (Jig a), and making a ligature with the thread 
across the larger bone, and returning it on the outside of all, the 
principal blood vessels are secured, which could not be ni com 
plishcd by a ligature contiiied to the surface only After the 
blood-vessels have ott thus secured, cut oft the portion of wing 
beyond the hgtture with scissars or shears In the O illinkeia or 
shorUwinged tribes, as cocks, he s At the operation is rendered 
safer by being performed on the beg aiimg of the next joint (b), 
making (he ligature embrace all the vessels between these two bones by passi ig it twiei. through, and 
cecuriiig each bone individually, and passing the ligature aroun I the whole ot that part ot the wing 
gcneraliT In this way also birds which have been accidentally wingc 1 in shooting may be preserved 

7486. The turkey (d/ekagng Gallipavo I ,Jig 9J6 ) is i native of Aineiica, and was 

intioduccd into this countiy fium 
Sp tin soon after tlie di'-eovcry of 
tlic former country. Ihc colour 
in the wild state is bltck, but do¬ 
mestication has produced great 
\aiiety 

7187 In a Hate qf natut c they arc said 
to j tra 1c in flocks < t flic hundred teed 
mg in general where nbiindante < ( 
nettles are to be found, the si id < f whii h 
and of I small red acorn is their common 
food in the Aincrieali woods They get 
fat 111 a w ill state, and are soon run do»n 
by horses and digs They roost on the 
highest trees and simt the elemng of 
extensive truts in America, have be¬ 
come rare in many places their antipa 
thy to any thing ot i red colour is well 
known In tins country they arc sup 
posed to be of a tender constitution, which only applies to them when young for when grown up they 
will live in the wooels with oecasie nal stij j lies of foo I, as is actually the t ist to a great extent m the 
demesne lands ot the Mirquis of Bute, in liute 

7488 Th varieties are lew, and i hiefly the copper and white sai 1 to bo imported from Holland, the 
former tto tender tor general ruKure the hkaek Nurtolk is esteemed supcni r to ill others 
748*1 Breeding One turkey lock is sufficient tor six hens or more and a lien qrill lover according to 
her si/e from nine to liftceii eggs The hen is a[t to f rm her iiist d read in a hedge, or under a bush, 
or in some seeurcplaie, she lays from eighteen ti twenty live egg <ru|\virds and her term ot 
incubation IS thirty days She is a steady sitter, even to staiv iti n ami the ref re requires to 1 rigiilarly 
supplied with tood and water BuAon sajs she is a most atleeti in ite m thir I ut Mowhiay rbservts, that 
from her natural heedlessiiiss and stuiiidity, she is the most rarcicss ot mothers and being a great tri- 
veller herself, will drag her brood over held, heath or bog, never casting i regard behind her to call in he r 
straggling chicks, nor stopping w hilc she has one left to follow her 1 nc turkey ditte rs from the common 
hen in never scratehing for hcrehirks, leaving them entirely to their own mstiiiet tudindustry , neither 
will they tight for their brood, tiiougb vigilant in the iliseovery of birds of { rey, when they will call their 
chickens together by a particular cry, and run with considerable si ecd Hence, when not confined within 
certain limits they require the ittendaneo-of a keeper “ 

74iX) Tuth y chirks should be withdrawn from the nest as soon as hatched, and k''pt very wann by 
wrapjiing them in flannel, or putting them under an artitiei il mother in a warm room or other warm 
place Various nostrums ate recommended to be given amt done at ^iis season as aiep{ieieorn and a 
tea-spoonful of milk, immersion in cold water ,&t Mowbray wisely reieetid all these unnatural prai tii es, 
and suceeeded by giving eurd and bard eggs, or curd and bailcj meal kneaded with milk, and leiicweil 
with clear water rather than milk, as he fou f the last often scoured them A sort ot vermiielli or 
artiflcial worms, made from pulling boiled meat into strings he found bencflcial tor every species of 
gallinacenuB chicken I wo great objects arc, to avoid supei lluoua moisture, and to maintain the utmost 
eleantitiess, tor which purposes es little alop tood is given as | ossible A fresh tuft of short sweet grass 
MuiuM be daily given as graen tood^ but not fnails or worms as siouring, and no oats, nettle seed, clover, 
ru& or WQonwood gathered, at recommended bv the elder housewives Water is generally preferable to 
milk When the we ither ig tovourable, the ben is cooped abroad In the forenoon Diir ng the rest of tho 
day and Diglit, tor the first «ix weeks, site is ke|>t within doors AlttV this the hen miy licet oped a wholo 
day extantaliv tor another tortnight, to harden the chickens j and afterwards they iniybe left to range 
within ewtatanmlts, or tenned by an old man or woman, beiim fed at going out in the morning and 
returning^ the evening i heir ordinary food may oe that of the common coeka and hens They will 
pretor<niyBaK abroad upon high trees in the summer season, but thdt cannot generally be permitted wiUi 
a vieneto ItHai sale keeping 

7491 FatMung Sodden barley, or barley and wheatpital mixed. Is tho most apfroved food and the 
general mode cl management is the same as that of the common cock and hen Ihcy are generally fed so 
as to come in^ Chrutmas, but they may lie fattened early or late Sometimes though, but rarely, they 
are I aixiniswC fiiiflon says, the wild turkcyaif Atperu a has liicii known to attain the w< ight cf sixteen 
pounds .•tfHrntU'roIk turkovs aie said sometunes to-weigh twenty and thirty pounds, tnlt Mowbray says, 
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he never made any higher than fifteen parnids read* for the apit. 
are as 21 to M. -v v 


The living and dead weight of a turkey 


Tuikeya are aometimea plucked alive, a barliarous practice which ought to bo lanl 
the breedot white turkeya m France, and tocinploy the fenthcra 
found on the lateral part of the thigha instead ol the plumes of the ostrich. 


7493. The Guinea hen (Nuniitlia il/elragris 
Jig. 937.) K found in a wild atatc only in Africa, 
fiom whence it hoa been dilTused over every part 
of Europe, the West Indies, and America. In a 
state of nature these birds associate in flocks of 
tt«3 or three hundred. They delight in mm shy 
pi ices, but always perch during the night in trees, 
or high situations. It is bigger tlian a large cock, 
and IS active, restless, and courageous; and will 
even attack the turkey, though so much above its 
size. 

7404 T/te piope9t>et of the pheasatit ami the turkey have 
been Slid to be united iii this bird, its flesh is more like that 
of the pheasant than that of the tummnii cock and hen both 
III toloui and taste, and is riHkoiieit a\ery good substitute 
for the former bird It is .also eery prolific, and its eggs are nourishing and good it assimilates.per¬ 
fectly with common fowls in its artilu lal habits and kinds of food, but it has this peculiarity — that the 
rocks and hens are so nearly alike, that it is difiiLult to distinguish them, and it has a peculiar gait, and 
cry, and chuckle 



7495. The peatork (Pavo cristAtus L.) is a native of India, and found in a wild state 
in Java and Ceylon, where they perch on trees like the turkey in America. Tlie age of 
the peacock extends to twenty yeais, and at three the tail of the cock is full and coma 
pletc. The cock requires from tliree to lour liens} and where the country .agrees with 
them, they are very prolific, a great ornament tq the poultjy yard and lavvn8,*and useful 
for the destruction of all kinds of *rcptiles. Unfortunately, tlicy areTljot easily kept 

within moderate bounds, and nro very destructive ii^gardcift. 
Tliey live on the same food aswsthcr domestic fowls, and 
prefer bailey. They are in season fiom Februitfy till June; 
but though a jicsicock forms a very showy dish, tbe flesh is 
ill-colouud and coarse, and they are therefllti^ kept more as 
birds of oinamcnt than of use. 

719G. The uishd lutassow (Prax aflectori.J^, QSfltJ-lAa 
beautiful and majestic bird, nearly the sitfe of a tuivey ; U 
is common in some parts of tropical America, and is men- 
tioiicd as being abundant in Paraguay. Jii those coun¬ 
tries it IS tamed, and re.idily associates with the othci do¬ 
mestic poultry. lake most gallinaceous biriU, it lives in 
floiks of .iboiit a dozen, feeds upon Indian corn, rice, .snd 
olhci giain duiiiig the day, and loosts on high trees at night. 
Its size, disposition, .md the delicacy of its flesli, all recommend our atteraptiii{| to do- 
mestiiatc it m this cuunlry. 



Sitx. III. Anserine or Aquatic Fouh. 


7497. The order anscres comprehends the duck, goose, swan, and hu/zard. Under < 
regular system, Mowbray observes, it would be pteferable to scpaiatc eiitiiely tlic aquatic 
from the other poiiltiy; the foinierto have their liousesiangedalong the baiiksof apiece 
of water, with a fence, and sullicicntly capacious walks in fiont; access to the water by 
doors, to be closed at will. Slioifld the water be of considerable extent, a small boat 
would be necessary, and might be also conducijl^e to the pleasure of angling. 



7499 The duck (.t'nas f'llschas L.,flg an) is a na¬ 
tive of Britain, anil fbund fiequenting the edges and 
banks of lakes m iHMt parts of Fiuoiie The flesli of 
this and various other species ot tbcduck is savory and 
stimulant, and said to alfbrd preferable nourishment to 
that of the goose, being less gross, and more easily 
digested The flesh of the wild duck, thougl! more 
savoury than that of the tome, is reckoned still more 
easy of digcstiwi. The ancienu went even bejond our 
greatest modern epicures in their high esteem for the 
flesh of the duck, and Fhitarch asserts, that Cato pro. 
servoil hie whole househoUi in health by dieting than 
on duck's flesh 

7499 I'ttriettes and species There are the XAokc, 
the Jyltshttry, the canvass-baeked, ana the jw«». 
copy • 


TWO. nk« SAon dwk Is wlglnalN ftom France, 
narallT nf a dark-cnlcairal plumSgr. >»rRs sui'iwcu 

tolmproTv onr bretd ThiTf are ot durker flesh, amd mow 
Mvoiiry,tb«aU<eKfl|sUi>li<lu<L, butsomtwhui ctNinti. lUum« 


dttcki haw 1>een so constantly number^ 

* ftthcvfixc mixedirtAmiif nativeliWed* 

®ish duck, piriurulkrty tht whit* inrtieiy. 
chant c to h n c light coltAircd newr of so 
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blahandsanarjfliTinmOwilintkraoalaun. MiucoTXtiml 150i TA« c<iiawbred Ml; on tli* Fotowmnc ami 
iMbir fon-iffn Hiwcies of the duck* are kept rather out of cu Bu^iuehanna rmr,,, tre of very recent fntrodurtjon ftnrn 

rloeiu than for the tal le An eric i and are only to he found tn a tew places near f,iver 

7 fOi TSe ft htte ayletOfirv are a beautiful and oniannental | ool they are so d to Lie ilio best in tne woiMs aud if so will 

Slock, maloMni; well m colour wtlli die binbden geese ihey soon become belter known 
arc said to tie early breeders 

TVO The Mutcovy duck {A moschata L) \iu native of Drazil, but domesticated,,in Euroiic It is a 
curions dark coloured bird, distinguished by its tiaktd five, ki |>t inori out ot curiosity tlian use, to be re¬ 
tained in any place, they must be reared there from the egg, otherwise they will fly away 

79)1 Bleeding. One drake is generally put to hve duclu, the duck will cover troin eleven to fldecn 
eg^l and her term of inrubation is thirty d lys Xhey begin to 1 ly in Febiuary, ire very prolifii, md are 
apt, like the Turkey, to lay abroad, and conceal their eggs, by covering them with leaves or straws The 
dock generally lays by nignt, or early in the morning white and light coloureil ducks produce similar 
eggs, md the brown and dark-colourcd ducks, those of a^rccnish blue colour, and of the largest size In 
setting ducks, it is considered safest to put hght-coloiired eggs under light ducks, and the contiary , as 
thf re are instances of the duck turning out with her bill those eggs which were mit of her natural 
colour • 

7W5 During incubation, the duck requires s secret and safe place, rather than any attendance, and 
will, at nature’s call, cover her eggs, and seek her food, and the refreshmentof the waters On hatching, 
there is not often a necessity lor ttking away any of the brood, barring accidents, and having hatched 
let the duck rctun her young u|ion the iii st her own time On moving her with her brood, pri p ire i coop 
upon the short grsss, it the weather Ixi fine, or under a shelter, it otherwise a wide and fl it dish ol water, 
often to be renewed, standing at hand, barlej, or my meal, the first food In rainy weather particularly, 
it is uscftil to clip tho tails of the ducKlinps, md the surrouiKiiri„ down bene ith, since they are else apt to 
draggle and weaken themselves 1 he duck should be cooped st a ihstanee from iny other 1 he jieriod 
of her conflnement to the coop depends on the westlier and tho strengt ot the ducklings A lurtnight 
acems the longest time iicccss iri , ind they may he sometimes peimitted L >ijoy the pond at the end of 
a week, but not for too grest a le ugth it once, lesst oi ell in cold wet weather, w on li will stfcct, and rause 
them to scour, snd appear rough ind drsggleiL In sen h east they must be kept within a while, snd have 
an illuwsnce ol been or {lea meal mixed with their ordinsiy food The me il ot buck wheat and the 
funner is then proper Ihe strsw beneath the duck should be often renewed, that the brood may 
have ■» dry and comfortable bed , and the mother hersilf bo well fed with solid corn, without m ample 
allowmce of which ducks are not to be reared or kept in pcrtection, although they gather so much 
abroad 

750b Duck eggs aie often hatched bu hem, when diieks sre more in request than chickens, also as 
ducks, in unfsvuursblc situations, -ire the more essy to rear, as mure inrety, mil the plan h is no olqcc 
tion in a eoiifinod place, and with a small stock; without the advantage ot a jxincl but the hen is mueli 
distressed, as is sumcieiitly visible, and, in fict, injured, by the anxiety she suiters in witncsuug the sup 
pfspd perils ot her ehilditn venturing upon the water 

7>07 Duck! an/attemd, either in confinement, with plenty of foo I and water or full as well restneteil 
to a iiolid, with aeeess to as m'Oih solid louil as they will eit wliieli list method is prcfeiable They 
fatten speedily, in this mode, mixing their h ird meat with siii h a variety aliro id as is natural to them, 
Uiore particularly, if already in good case, and there is no ihei k or impe liment to thrilt from pining, but 
every mouthful tells and weighs its due weight A il h of mixed teuel is i re fcrable to white lorn, and 
may remain on the bank, or rather in a sheu f i the due ks 1$ irley, in any form, should never be used 
to fatten ducks or geese, since it remlers their fle sh loose, ee aolly, and insipid, and deprives it of th it high 
savory flavour of brown me it, which is its vaUiahle distil i lion, in i word rendering it eliiektny, net uii 
like in flavour the flesh of ordinary and yellow legged fowls Oits whole or bruised, are the standard 
fattening material for ducks and geese, to wliieli may be added j ci me il, is it may he required The 
house wash is prohtabic to mix up their food under coiihncmiiit, but it is ulii lous, whilst they have tlie 
benefit of what the pond attords, they can be in no w int ot louse toe d Acorns in s( laon are much 
affected by dutks which have a range, and they will thrive so mue h on that provi ion, that the quantity 
ot fat will lie iiieonvenicnt, both in cooking and upon the t ible Dm ks so fed arc lertainly inferior in 
delicaey, but the flesh cats high, and is far from disagieeable Fed on biitrhcr s nflal, the flesh resembles 
wild fowl in flavour, with, however, considirible infcrioritv Offil led duck s flesh dues lie t emit the 
alioniinable stench whu h issue’s from offal led pork V\ he ii live due ks ire plue ked, only a small qu mtity 
of down and fc ithers should be t iken from eae h wing 

7508 Decoysfot u t/d ducks Wild ducks, and other aquatic birds ire frequently taken by the device 
termeid ^decoy, which, iii the low parts ot I sstx and some othei marshy di trie ts, may be eonsiderexl as 
connected with husbandry A dee oy is a canal or dite h, provinci tlly pipe of (latcr [jfig ), with a grassy 



•leiplng margin (!) at its Junetion with a river or larger piece of water (S), to invite aquatic fowls to sit on 
and dnen their plumage , but in other parts, covered witn rushes anil aquatit plants for roncealme iit 
AbHlf tile canal of the decoy ire placid rceeV fences (2,2 , to conceal the decoy man and his dogs from tho 
sight of the ducks There is an opening in this fence (])> where the decoy man first shows hiinse If to the 
birds to force them to take tht \ aler, md having t iki n it, the dog drives them up the canal, the man 
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looliing through ±he frncc at different places (i, 5, 6 ) to fl-lghten them forward. At the end of the eaRal> 
U a tunnel net (T), where the blrda are finally taken. In operating with this trap, as the wild duck is a 
very shy bird, and delights in retirement, the first step is to endeavour to make the given water a peaccAiI 
asylum, by suHbring the ducks to rest on it undisturbed. The same love of concealment leads them to be 
p.vrtial to waters whose margins abound with underwood and aquatic plants: hence, if the given water U 
not already furnished with these appendages, they must be prov ided j for it is not retirement alone which 
leads them into these recesses, but a search alTewfood also. At certain times of the day, when wild fowl 
are off their feed, they arc equally delighted with a smooth grassy margin, to adjust and oil their plumage 
upon On the close-pastured margins of large waters, frequented by wild fowl, hundreds may be seen 
amusing themselves in this way; and perhaps nothing draws tiii m sooner to a water than a convenicncy 
of this kind ; hence it becomes essentially necessary to success, to provide a grassy, Bliclving, smooth* 
shaven bank ( 1 ) at the mouth of the decoy, in^rder to draw the fowl, not only to tlie water at targe, but 
to the desired part of it. Having, by these m^ns, allured them to the mouth of the decoy; the dtnicul. 
ties that remain are, those of getting them off the bank Into the water, without taking wing, and of 
leading thcid upd^e canal to the snare which is set for them in ttie most easy manner. 

7.509. In ord^A- to get them (ff the bank into the watery a dog is necessary (the more like a fox ttie better), 
which should steal from behind the skreen of reeds, (2, 2,) which is placed by the side of the canal to hide 
the decoy-man as well as his dog, until the signal be given. On seeing tlie dog, the ducks rush into the 
water ; where the wild fowl consider themselves as safe from the enemy which had Bssailed tlicm, ami of 
course do not lake wing Among the wild fowl, a parcel (pcrh.aiis eight or ten) of decoy-ducks should he 
mixed, whicli will probably be instrumental in bringing them, with grc.kter confidence, to the bank. As 
soon as these are in the water, they make for the decoy, at tlie head of which they have licbii constantly 
fed, and in which they have always found an asvium from the dog. Tlie wild ducks follow; while the dog 
keeps driving behind; and, by that means, takes off their attention from the trap they are ciitcriiig. 
When, as .soon as the decoy-man, who is all tlie while observing the operation through peep-holes in the 
reed skreen, secs tlie entire shoal under a canopy net wliich covers and encloses the upper part of the 
canal, he shows himself, when the wild fowl mslantly take wing, but their wings meeting with an imper. 
vious net, instead of a natural canopy, formed ot rccils and bulrushes, they fall again into the water, and, 
being .dVaid to rccdle, the man being close behind them, tiicy push forward into the tail of the tunnel 
net, wiiich terminates the decoy. In this way, nine dozen have been caught at a time. 

7SI0 Thejtfrm of the pipe or canal ought to resemble the outlet ot a natural brook, or a natural inlet or 
creek of the principal water. I'he mouth ought to be spacious, and free from confinement, tliat the wild 
fowl, on their first rushing into the water, and while they have yet tlie power of recollection, may be in¬ 
duced to begin to follow the tame ducks; and for the same purpose it ought to be crooked, that its inward 
narrowness, and the nets, may nor, in tlie first instance, bo jiercoivcd. The lower part of a French bom 
is considerixi as the best form of the canal of a decoy tiiat can be had. A material circumstance remains 
yet to be explained. It is the iiivanable nature of wild fowl to take wing with thelf heads towards the 
wind , and it is always imprudent to attempt to take them in a decoy, unless the wind blow down the piro; 
for, Willie their enemy is to leeward of them, they have less scruple to go up the pipe, making sure or an 
escape by their wings. Hut, what is of still more ronseiiupnce, it tlie wied set up tne pijic when they take 
wing under the canopy not, some of them would probably escape (a circumstance always to be dreaded), 
and those « hleh fell again into the w.ster would fail, of course, with tlicir heads towards the wind, and 
would witli greater difficulty be driven into the tunnel This point is so welt known by decoy-men in 
general, that every decoy is, when circumstances will admit of it, furnished with three or four different 
canals, pointing to distiiu C quarters of tlie horizon, that no opportunity may be lost on account of tho 
wind living m any particular point, 

7511. The goose (//'iias -r/'nser L.,Jig. 941.) is a native of Britain, and most parts of 
the north of Europe, but le&s common tlian the duck. 

7.512. The flesh of the common and various species of geese is 
highly stimulant, strong in flavour, visrous, and of a putrescent 
tendency. The flesh ot the tame goose is more tender than that 
of the wild, which tastes of fi.sh : but cither kind is only ada|>tcd 
for good stomachs, and powerful digestion, and should be spar, 
iiigly used by the sedentary and weak, or persons subject to cu¬ 
taneous diseases. The fat of the goose is reckoned peculiarly 
subtle, penetrating, and resolvent, and is generally I'arcfuUy 
preserved fur domestic applications. Tlie goose attaiiy to a great 
age, well autiionticatcd instances being on record to the extent 
of seventy and eighty years. The best geese in Kiigland are 
probably to be found on the borders of Suflblk and Norfbik, and 
in ncrkeliirc; but the greatest numbers are in Lincolnshire, 
whence they are sent in droves to London to be fed by the 
poulterers, some of whom fatten in the vicinity of the metro, 
polls above five thousand in a season 
7513. Of vaiieties and species there arc several, the former 
differing in colour, as black, white, and grey, and also in size. 
There is also the Spanish white goose, and large white Embden 
goose, the latter in most esteem. When one has seen a wHd 
goose, says Pennant, a description of it# plumage will, to a feather, exactly correspond with any other; 
but in the tame kinds, no two of any species are exactly alike; different in their size, their colours, and 
frequently in tlieir general form, they seem the mere creatures of art; and having been so long dependent 
upon man for support, they sei^ to assume forms entirely suited to Ins necessities. 

7514 There is a Chinese species (.A. cygnOldes), and an American goose (A. canodfnsis). The Chinese 
siiecics is n domestic bird, but as yet little known in this country. It is longer and narrower in the body 
than the common goose, and stands higher on the legs. I'hc Canadian goose is domesticated in several 
dares, and is not considered uncommon in England. It is the most ornamental of the goose kind on water 
II pleasure-grounds, and is abundant in the Duke of Dcvonsliire’s park at Chiswick. 

7515. Hreeding. One gander is generally put to five geese: the goose lays fVom eleven to fifteen eggs; 
and the period of incubation is firom twenty-seven to thirty days. A nest should be prepared as soon as 
the female begins to carry straw in her bill, and by other tokens declares her readiness to lay. This is 
generally in March, and sometimes two broods are produced within the season j an advantage obtainable 
by high fi>ediiig through the wintA: with sound corn, and on the rommcnreinent of the breeding season 
allowing them noUed barley, malt, tVesh grains, and fine pollard mixed up with ale or other stimulants. A 
good gander sita near his geese whilst they arc sitting, and vigilantly pKffccts them. Feeding upon the 
nest is seldom required; and it Is unnecessary to take any of the gosungs from the mother as hatched; 
but pen the goose and her brood at once upon dry grass well sheltered, putting them out late in the morn, 
ing, or not at all in severe weather, and ever taking Uiem In early In the evciung. The first food may be 
similar to that recommended for tne duck, such as barley meal, bruised oats, or fine pSIlard, with some 
cooling green vegetal^jes, as cabbage or beet leaves intermixed. 

7516. hearing. At first setting at llbmy the pasturage of the goose should be limited; otherwise, if 
allowed to range over an extensive common, the gulls tjr goslings will become tired and eramped, ami 
some of them will fall behind and be lost. Mowbray advbes to destroy all the hemlock and nightsbade la 
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their range, and he says ho has known them killed by swallowing spngs of yew. As the young become 
pretty well feathered, they become .also too large to be brooded beneath the mother's wing/and as they will 
then sleep in groims by her side, they must be well supplied with straw beds, which they will conveit into 
excellent dung. lieing able, says Mowbray, to trequent the pond and range the common at Lirgc, the 
young geese n ill obtain their living, and tew people, favourably situ-ited, allow them any thing more, ex> 
ccptiug the vegetable produce of the garden Hut it has been his constant practice air ays to disjicnse a 
moderate quantity of any solid corn or pulse at hand to the flocks ot store geese, both morning and even. 
Ing, on their going out and thiir return, together, in the evening more especially, with surn greens as 
chanced to lie at command cabbage, m iiigc l.wurzcl Icai cs, lureme, tares, and occasionally sliced carrots 
By siu h full keeping his geese were ever in a Heshy state, and attaineil a large size, the young ones were 
also forward and valuable breeding stock Get sc managed on the above mode will be speedily fattened 
green, that is, at a moiitli or six. weeks old, or after the rim of the corn stubbles IVo or three weeks 
after the latter must be suftli icnt to make them thoroughly fat A goose fattened entirely on the stubbles 
is to be preferred to any other, smic an over t<tttciiLd goose is too muth in the otbeake and grcese.tub 
style, to admit even the ideas of delicaev, tender flimness, or true flavour, but when needful to fatten 
them, the feeding.liouses already rceomniended for hens (7474) arc must convenient With clean and 
renewed betls ot straw, plenty of clean water, oats, crushed or otherwise, pea or bean meal fthc latter, 
bowl ver, coarse and ordinary food!, or poll iid mixed up with skim-milk, geese will fatten pleasantly and 
speedily 

7'>17. rca//i<rf Ponnant, m describing the methods used in Lincolnshire in managing geese, says, 
“ They arc pliukcd five times in the year, first at Lady day for the feathers and quills, and lour times for 
the feathers only, betwion th it and Miihai Imas ” Hi s tys, he sa v the operatiuii perfoimed on goslings 
of SIX weeks old, from whii h the feathers of the tails wtn plucked, and that numbers die ot the operation, 
if thcwcatlur immcdi.it ly afterwards (iroics cold this semis a irucl jraitire, and surely would be 
better left oft laian geese furnish the greatest quantity of down and feathers, t>i I of the best quality 


7518. 7'/ie mute or tame swan (C^giiub nidiisiiclux L.,^. 942.) has long been known 

in England, but is only found wild in Rus¬ 
sia and Sibeiia. It lias been preserved by 
the seventy of the laws, whith have long 
accounted it felony to steal their eggs. For¬ 
merly they were fiittened at Noiwich foi the 
city feast, and commanded a guinea each. 
The foot of the swan possesses nearly the 
same piopeity as that of the goose; and the 
skin was foimtily held to contain medical 
properties. At present swans arc chiefly to 
be considered as ornamental m pleasurc- 
gioiiiids, tleanng water fioin weeds, and 
occasionally affbnling cygnet and some swan down fe.itheis and quills. It is a curious 
circiimstaitt^e th.it the ancients considered the swan as a high elelieaey, and abstained from 
the flesh of the goose as impure and indigestible. 



7jin 0/Acj ipcciti .ire, first, the swan goose (// rygnbides/, 1 This is of an intermediate size between 
the tame swan and the common goose, with the last ot which they will breed, and .ilthuugh they vary 
(onsulerablv in their colours, the spei us is always known by .a knob on the bill Ihc two others whien 
bav e been donicstu itcd w ith us n c the I in tilini and the 1 gyptian '■pei us 1 ho first is equally valuable 
with the common goose, indisicry oriiaini ntal in ponds , thi latter is now beumic viiy rare rhcblack 
swan, onic considered a prmligv, is ibund int in laiimis puts ot New Hull iiid or Australia 

TfiiO Utai mg 1 he sw iii Icids like the goose, and li is the s imo f.iniili irity with its keepers, kindly 
and eagerly reiciiing bread whuh is oftircd, aUhuiigli it is a li rd of (oiii igc iqinl to Us apparent pride, 
and both the cock and hin irc extrenu ly d iiigi runs to ipinoK h during innibition, or whilst their brood 
18 young, a| they have sulhiiiiit niusi ul ir loue to bn ik a man’s arm with a stroke ot their wing Ihey 
both lahoiir hard in tunning a nest nt water plants, long grass, and sinks, gen rally in some retired p<irt 
or inlet ol the b ink of the stream O' pieee ol w iti r on whii h tlie'y are ki|)t 1 he hen begins to lay in 
JFebriiarv, producing an igg every other d ly until she lias deposited seven or eight, on which she sits six 
weeks, although liulloii s lys it is nearly two months before the young are exi lulled bwans’cggs are 
much larger than those ol a goose, white, and with a haul and somitimcatiibirons shell 'Ihe cygnets 
arc ash coloured when they hrst quit the shell, and for some inuntlis after; indcid they do not change 
their colour, nor hi gin to moult tiicir plum igc, until twelve months old, nor assume tlicir perfect glossy 
whiteness until advaiucd in their sL*cond year 

7'i21 htathn s and dtnvn W here the living swan is pliu ked, only the ripe down should be taken tVom 
each wing, and four or hve feathers, Ihis may be repeated to the extent ot tbrcc times m the tounc of 
a summer 

7522. The bustard (O'tib tdrda X., fig. 042.) is a native of England, the largest indi¬ 
genous land I ml in Europe, the cock generally weigh¬ 
ing fiom twenty-five to tvpnty-seven pounds. The 
neck a foot long ; the legs a foot and a half. It flies 
with bomo little difiiculty. The head and neck of the 
CJck ashwcoloiired; the back barred trausver&cly with 
black and bright rust colour. The greater quill fea¬ 
thers black, the belly white; the tiul, consisting of 
twenty feathers, marked with broad black bars; it has 
three thick toes before, wd none behind. 

7'24 Thtee speciei of bustard are found in England; that 
c.ill(d the little bustard {0 tttrax) difters rhictly in size, not 
being larger than a pheasant Bustards were known to the an. 
eiciits III Afries, ana in Greece and Syria, arc supimsed to live 
about tittpin ye.ir8, arc gregarious, and pair in siiriiig, laying 
only two (ggs, nearly of tnc size ot a goose egg, or a pale olive 
brown, inarkid witb {pots of a darker hue They sit about hve 
weeks, and the young ones run, like partridges, as soon as deb. 
verrd roni the shell I'hc rocks will tight until one' is killed or 
falls 'I heir flesh has ever been held most debcioua; they aie 
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fed upon the wme food as the turkey. Tliere were formerly great flocks of bustards in this country 
upon the wasta and in tlie wolds, particularly in Norfolk, Cambridgeshire, and Dorset, and in various 
IKirts of Srotland, where they were hunted with greyhounds, and were easily taken. Buflbn was mis¬ 
taken in his supposition that these birds are incapable of being propagated in the domestic state, chiefly 
on account of the difficulty of providing them with proper food, which, in their wild state, he describes to 
be heath-berries^nd large earth-worms. Probably the haw or whitethorn berry might succeed equally 
well. To those who aim at variety and novcltv in this line, the bustard appears peculiarly an object for 
propagation and increase, since the flesh is ot unrivalled excellence; and it is psobable this fowl will 
tender great weight of ficsn for the food consumed. 


Sect. I Diseases of Poultry. 

7524. The diseases of poultry arc glnorally the result of improper nourishment and 
lodging, and'^tlic best mode of cure is oy the immediate adoption of such as is proper. 
When that will not succeed, very little lu;lp k;aii be derived from medical assistance; at 
least as that art stands at present with respect to poultry. In fact, as Mowbray observes, 
the far greater part of that grave and plausible account of diseases to be found in our 
common cattle and poultry books is a farrago of absurdity, the chief ground of which is 
random and ignorant guess-work. 

T.'iS.'i. Common fowls arc attacked by the nip, roup or catarrh, the flux, constipatiun, and vermin. The 
pip IS an outside skin or scale, growing on the tip of the tongue, and is cured by tearing off' the skin with 
the nail and rubbing the tongue with salt Imnosthumc on tlie rump is called tlie roup, which term is 
also applied to catarrh, tu which gailiiMCcous fowls are very subject 'i'he impostburae is to be opened, the 
core thrust out, and the part washeil with salt and water, (ilciierous food and warmth is the only cure in 
the catarrh. /I'lic (lux is to be cured with good solid food; and its opposite, constipation, with scalded 
bran mixed with skim-milk nr pot liijunr, adding a small quantity of sulphur. Vermin a)im‘ar in conse¬ 
quence of low keeji and want of elcanlincss; the simplest remedy is to allow plenty ot sand and ashes for 
tlie birds to roll m, and to keei> their houses and roosts sweet and clean, white.wasning them two or three 
times a year. 

yasa. The roup is a very common, and one of the most fatal, complaints to which chickens are subject. 
Those attacked by the disease are constantly coughing and gasping for breath. Upon dissection the wind¬ 
pipe IS found almost closed up by great numbers of small red worms, which, in a certain stage of their 
growth, congregate into bundles large enough to stop^-espiration, and which, if the suflbrer cannot dis. 
cliarge at the mouth, soon titoituccs sulliic.itioii. Decoctions of tlie common yellow lankna vuigkris (llort, 
Brit. l.lHtii.) IS given as drink, which, being nauseously bitter, is sujiposed offbnsivc to the wormsf but 
perhaps some mercurial preparation, taken inwardly or applied uulwaiyjly, would answer the purpose, and, 
if cfl'ectual, would s.ave thou3anil.s of chickens every year, 'i'liis suggestion h.as never been tried. 

7.^-'7 But the eitlai rh is the chief disease to which chickens and fowls are liable; and when the malady 
becomes coiilinned with running at the nostrils, swollen eyes, &r. they are tennetl roupy, and the disease 
is mfcctious. 'J'hey should now be separated, and kept in a warm .siiartincnt and well fed. Roupy hens 
seldom lay, and their eggs arc unwholesome. In chickens this disease is called the chip; they are seen 
shivering, pining, and dying in corners, apparently from cold, tliough they arc ui fact in a fever. Abundant 
warmth and rich food .ifc the only rcmeciics. 

75^8. Broken /cg-S wings, or tots may bo set and spliced, and will recover: the head being raw and the 
eyes blinded from fighting, wpsh the eyes with milk and water, and the head alternately with brandy in 
which is a few dro|>s of laudanum, and with fresh butter. A cock’s spurs being too long, impeding hU 
walk and wounding his legs, they should be cut carefully with a sharp pen-knife, but not too near the 
quick, every tliree months. 

7^11!). (Jeese arc subject to the gargle, or stopiiagc in the head, the consequence of coM. House the 
patient, and give garlic beat up with iVesh butter; or toast and ale, with a little confinement, will succe^ 
diually well. 

7.^0. All poultry, when young, are apt to be carried off' by rats and other vermin, which must cither be 
vigilantly guarded against or destroyed. 

Sect. V. Pirds of Luxury which are or may be cultivated by Farmeri, 

7.';.‘I1. Birds of luxury include the pigeon, pheasant, partridge, quail, grouse, singing 
birds, and birds kept as curious ohjocts. 

75.'I2. Mthe pigeon (d.’oh\mba X.) tlicre arc three species and many varieties in culti¬ 
vation. The species are the common, ring, and turtle doves, all natives of Britain. 
The varieties of the common pigeon enumerated by Linnteus amount to twenty-one; 
but those of the pigeon-fanciers to more tliiin double that number. The ring-dove {C. 
jPuldinhus L.) and the turtle-dove (C. TVirtur), with the greater number of the varieties, 
are cultivated only by a few peisons, known as pigeon-fanciers; but the common pigeon 
of difl’erent colours is cultivated lor the table. 

7S33. The flesh of the younAigeon is very savoury and stimulating, and highly valued for pics; that of 
the full.agcd pigeon is more surMfantial, harder of digestion, and in a ronsidcrable degree heating. Black 
or dark feathered pigeons arc dark fleshed and of high flavour, inclining to the game bitter of the wild 
ingcon.’ laght-coloured feathers denote light and derate flesh. The dung of pigeons is used for tanning 
up|)cr leathers fur shoes; it is also an excellent manure. Pigeons are now much less cultivated than for. 
merly, being found injurious to corn fields, and especially to fields of peas; they arc, however, very 
ornamental. A few may be kept by most farmers and fed with the common {xiultry; and som?wbo breed 
domestic fowls on a large scale may, perhaps, find It worth while to add the pigooii to their numlier. 

753^1 The variety qf pigeon most suitable for the common nigcon-housc is the grey pigeon (fig. 94*.), 
•inclining to ash-colour and black, which generally shows foultfolness 
by the redness of the eyes and feet, and by the ring of gold colour 
which IS about the neck. • 

753S. The varieties of the fancy breeders are numerous, and dis- 

S!..,.s,t..t.a. 1 MVSVMAKi ASkwwSjaww t disw MR 


nniKin§» ^Scc. rrom tnosc, wnen niircrciuiy unireug are urvu uastara 
pigeonf; thus foom the cropper or (lowtcr and the carrier is bred the 
IMiwting horsemen (cl; foom the tumbler and the horsemen dragoon^ 
tie. » 
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753& Thf sfocUug ptgfonJiouscs is best performed in Afay or August, as the birds ^re then in the 
best conditioa Young birds called squeakers should be chosen, as the old are apt to fly asray 

945 



7537 In In ceding, the pigeon hj s two white eggs, which produce young ones of ilifflrent sexes When 
the eggs are I iid, the tcniak sits hitetn dtys, nut iniludiiig the three days slii is employed in laying, and 
IS relieved at iiitcrvilsby the malL llit turns irt ginerally piutv rigulir Ihe firaile usinlly sits 
IVom about hvc in tin. evening till nine Ihe next morning, it which t rai the male supplies her iilace, 
while she IS seeking rcftckhment ibroad thus they sit iltern lU ly till the > mg are hatched lithe 
itmali does not return it the expected time, the male seeks lur, tnd drives hei (n the nest, and should 
111 III his turn be neglectful, she retaliates with eijUil seventy When the young ones are hatched, thiy 
only require u irnith tor the lirst three diys, a tisk whiih the feimle tikes entirely upon hersill, and 
never leaves them cveeut lor i lew inniutes to take i little food Arte r tins they aie leil about ton d lys, 
with what the uM ones have pii ked up in the lieliN, and ki pt tri asured in their mips, from whence tiny 
s itisfv the criving appetite of their young ones, who reieive it very greedily This n ly of supplying the 
young with food from the crop, m birds of the pigeon kind, dillers from all others 1 he pigeon h is the 
1 irgest erop of any bird, tor its size, whieh is also quite pei iih ir to the kind In two th it were disserted 
by nn eminent anatomist, it wis touiid that, upon blowing the air into the windpipe, it distende'd the eitip 
or gullet to an enormous sire Pigeons live entiiely uiion grain and w ate r, tin ve being mixed together 
111 the crop are digested in proportion as the bird i lys in its provision Yuuiig |jigcons are very ravenous, 
which necessitates the old ones to 1 ly in a more ) lentiful supply th in oidinary, uid to give it a sort ot 
half maceration in the crop, to make it fit for tlicir tender stomachs ihe numerous glands, assisted by 
air »*id the he it of the bird s body, ire thi nciess iry ippiratus (or seerrtmg i sort of j ap, or milky fluid 
(commonly C illed pigeon’s milk), but as the Itwl inieeiatcs, it ilso swells iiid the irrp is considerably 
dilated. It the einp were filled wi\n solid subs! inees, the bud eoiild not eoiitraet it, but it is obvious the 
fiird has the power to Lompress its erop at pleisuie, iiid, by disehargmg the aii,ean drive the looil out 
also, which IS toreeel up the gullet with gre it e isi I he young usu illy reieive this tnliiite of atiectinn 
trom the erop three times i day Ihc in de for the must p irt feeds the yruiig teniale, ind the old female 
performs the Mine service for the young male While (he young are w< ik, the old ones sup^ily thiin with 
lord inacenttd suit ible to theit tender frame, but, is they gun stringth, the yiarents give it less prenii. 
atioii, and at last drive them out, when a erivnig ippetite obliges them to shift for tlieinselves, fur when 
pigeons have plenty of tneMl, they do not wait fur tin total dismission ot their young, it being a common 
thing to sec young ones fledged, and eggs h itching it the same time iiid in the same nest 
7>I8 TIu lernii Of p/itd lo ol different ages ire, the youngest, when fed by the cock and hen, 

squ lbs, at which age they are most in demand for pies Under six months ol age, they arc termed 
squeakers, it that age they begin to breed, and then, oi earlier, they ire in the fittest state fur removal 
to a stiaiige situation 

75 *) In leijKit to food, pigeons are entirely graiuvorous and very dilicitc and cleanly in their diet, 
they will sometimes eat green iromatie veget iblcs, but ire ton lest of seeds, and tares, and the smallest 
kind ot horse beans, is the most suit ihle food both iii point of oeonoiny and f ittcning qualities Pc is, 
wheat, buck wheat, and even barley, oats, Ac, ire also eaten by pigeons but old tins may be rerkoned 
their very best food new tares, pe is, or bo ills, are rei kuiied si ouring Wherever pigeons are kept, the 
best way to,keep them chiefly at home, ind thereby both prevent tliiir lieiiig lost, ind their doing injury 
to corn crofis, is to feed them well this is also the only way in which, in moelfrii times, they will afford 
abiiiidinee of fat and dehi ate scjiiabs ftr the table, whieli, well ted, tiny will do every month in the year, 
and thus afford a const int supply ot delu ate stimul iting food Pigeons are geiicrilly ted in the open air 
adjoining their cote or house, but in ini li ment weather, or to attach new pigeons to tneir home, both fond 
and water should be given internally That this may be done without w istc, and without freqiie ntly dis. 
turbing the birds, two coiitriv itiecs are in use the first is the meat box, or hopper, from whence gram 
nr pulse descends from the hopper as eaten out of a smill shallow box, the next is flic wutei botth, an 
ovate, long, naked buttle, reversed in a small basin to which it serves as a reservoir Any bottle will do, 
but the pigeons are apt to alight on and dirty sui h as when reversed present a flat top 
7 >40 Pigeons Iningjond <f lalt, what is eiUed a pigion cat is plaicet m the midst of Ulc pigeon house, 
or in the open aii near it It see ms these birds are loud of salt and hot substances, and constantly swallow 
small stones to piomote digestion The salt cat is thus conqiosed I (jravel or drift-sand, unctuous loam, 
the rubbish ol an old walk ur lime, a gillon of etih (should lime be sulistltuteel for rubbish, a less quan¬ 
tity of the former will sufnte), one ihiuikI ol cummin soeel one h tndfiil ol bay salt, mix with stale ui me 
Inclose this in jars, corked or stnpp^, holes being [unelicd in the aides, to Mlinit the beaks of the pigeons 
'ihese may be plaecil abroad Ihey arc very fond of this mixture, and it pieveiits them rtom pccKiiig the 
mortar rtom the roots of their houses, which they v -< otherwise very ipt to do 
7 >11 Uianlmess is one ot the first and most iniu||rt8nt considerations tlie want of it in a dove cote 
will soon render the place a nuisance not to be appoKhcel, and the birds, both young and old, will be so 
I overed with vermin, and besmeared with their owfv^cremcnt, th it they can enjoy no health or eomflirt, 
and mortafity is often so Indueed Mowbray’s were cleaned daily, thoroughly once a week, a tub itaiHling 
at hand for the tceeplion ol the dung, the floor covereei with sifted gravel, often renewed 
7M2 Pigeon houst * are of three kinds, small bo irded cases fixed on iiosts, trees, or against the ends of 
houses, lofts fitted up with holts or nests , and detaeheel buddings Ihe first are generally too small to 
contain a sufficient brood, and arc also too subject to variations of tempetuturc, and the last, on the other 
hand, aro now a-days too large, and therefore the most suitable for the fanner Is a loft or tower rising 
ftom a building in which no nca^y oyieration is earned on The lofts of any of the farm buildings at a 
distance from the threshing maihinc are suitable or a loft or tower over any detached budding will 
answer well, but the best situation of all is ii tower raised ftom the range of poidtry-buildiiigs, where 
there is •ueh a range, as the pigeons can thus be more conveniently treated, and will teed very leadily 
«ith domestic ymuitry 1 or a tower of this sort, tlic round form should be preferred to the square, bo- 
ciiusc the rats cannot so easily lorae at them in the former as in the latter It is also muih more com. 
modioui, 08 , by means of a ladder turning round ujion an axiH, it is possible to visit all the nests in the 
house, without the least diflicuUy , which cannot be so easily done in a house of the square form And 
ill order to binder rats ftom cUmuing up the outifvdc of it, the wall should be covered with tin plates to a 
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certain height, lu about a (hot and a half; which shouldprqject out three or fbur inches at the top, toprevent 
their getting u{^ore eftbctually. _ A couimon mode in France is to raise a boarded room on a strong post 
powerfuliy braced {fig. P46.), the intenar sides of which are lined with boxes for the birds {a), and the 

exterior cast and west sides with balconies, or sills for them to alight 
oa« '■ *"*1 ontet their boxes (6). The north and south sides arc lined 

^ with boxes inside, but without o])cnings, us being too cold on the one 

^ front, and ^ warm on the other. 

75ia Tm interior of the pigeon-hotue must be lined with nests or 


front, and ^ warm on the other. 

tSVi, The interior the pigeon-hotue must be lined with nests or 
holes; subdivided either hv stone, as in the ancient mural pigeon, 
houses; by boards; or cai.li nest composed of a vase or vessel of 
earthenware tixed on its sida Horizontai shelves {fig. 947.}, divided 
verticalliLat three feet distance, are generally es¬ 
teemed wferable to every other mode; the width 947 

of the shelf may be twenty inches, the height be- /filriniiliii'JliIillilllk 
tween shcl. and shelf eighteen inches: .indaslip IllUliy lliiliPPliP;!!! 


I—I -1 teemed wferable to every other mode; the width 947 

h-J . ■ li I Of the shelf may be twenty inches, the height be- /filriniiliii'JliIillilllk 

I_, _ tween shcl. and shelf eighteen inches; ,ind a slip 

1- 1^ I of board three or four inches high is earned along 

the front of the partitions to keep in the nes^ TOWMJ--- 

I I - 1 Sometimes, also, a partition of similar height is WPi ']HWl|r , 

I ^ fixed 111 tlic middle of each threc-fect division, [ UBIW I IlMH! 

1 _, _ which thus divides it into two nests. This Mow- '“ip-ijmjji ~i 

I — J— - ^1— bray and Oirton concur in recommending, as likely | L 11 . S,— 

I t prevent the young from running to the hen L DIPS®' J 

Ln ] 1/ , “1 when sitting m or fresh eggs, and perhaps occasion- PH _ il. fWj 

ing her to cool and addle them; for when the young r ' 

arc about a fortnight or three weeks old, a good hen mHi 'm|,i ' 
will leave them to the care of the cock, and lay f “-iMijiF 
ag.sin. Some prefer breeding-holes with no board L — KW- 

in front, for the greater convenience of cleaning [ J| || I 
the nests, but as the squabs arc apt to fail out by ~ 
this practice, a good way would be to contrive the board in front to 
slip up and down in a groove, by whicli each nest might be cleaned 
at pleasure. As tame pigeons seldom take the trouble of making a 
iJCbt, it is better to give them one of hay, to prevent the eggs from 
rolling There are also straw buckets made in the form of iie.st8, 
and also nests or pans of oarthciiwarp. Where pans are used, it is 
common to place a brick between thorn (two being placed in a breed. 
. „ . ing hole), for the c6ck and hen to alight on; button the whole straw 

nests are best. ITie pigcon.liouse has two entrances, one a common-sized door for man, either on the 
ground level, or to be ascended to i,y a ladder, as used formerly to be the case; and the otfiet on a rising 
a^ve tne root, anti consisting of sm.iH lioles three or four by twelve ot fourteen inches, for the eiitranee 
ot me pigeons. A senes ot rang^ of these are generally i>larod over each other, in a boarded front looking 
10 inesoutii, with a slicll to each r.iiige, and surrounded by a row of iron spikes to protect them from cals. 

1 he Plov.ltion nf nifVSWZIl-lwtIICssis / <ss7t \ _• v _a. — A__ 
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wy »,.iv wluj d Midi vu eacii r.inKc, ami aurrounded l>y a row of iron spikes to protect them from cats, 

llie elevation orpigcoii.Iiouscs {fi/t, g^g }, as already described, arc of endless variety. 

7544. T/ie breetliitg holes constitute tlip fixtures of the pigeon-hoiise; its 
y-lil S, ^ utensils arc the hopiier and bottle already dMcribed (7.5.39), a barrel or box 

for food, a step laililcr to reach the nests, and some other articles not pecu- 
/ 7 ',W liar to this department of rural economy. The pigeon, trap, for enticing and 

e - ///q^ /- ( entrapping the pigeons of others, we do not describe. 

Xy 7545. Pigeons in new loitgings are apt sometimes to forsake their hahit. 

/m ations Many nostrums have been recommended to prevent them ftmm doing 

--—" BO; but if squabs be selected, cleanliness and security attended to, and a salt 

cot placed in or near the liouse, there will be little danger of tins laking 
place Fiiraigatinii with highly odoriferous drugs, or even ossafoitida, is 
also said to attract pigeons to a neglected dovecote, or attach them to a new 
one 


TiUl. Diseases tf pigeons. Fancy pigeons, being many of them monstrous 
productions, arc very subject to diseases. Girton enumerates u^iwards of a 
dozen, with tlieir euros, including tlie eorruplion of the egg in the uterus 
from over high feeding; a gorgederop from voracious feeding; issccts from 
filthiness in the pigeon-house, and the canker from cocks fignting with each 
other. Little can be done in the way of curing any of these diseases other, 
wise th.m by recurrence to the proper regimen; if this does not speedily 
take effect, it is belter to put the bird hors lie peme, both for humanity’s sake 
and to prevent infection. Fortunately, the common pigeon reared for the 
table IS little liable to diseases. 

7547. Imws respecting pigeons. By the Ist of James, c. xxvii., shooting, 

or destroying pigeons by other means, on the evidence of two witnesses, is 

punishable by a fine of 20s. for every bird killoil or taken; and by the 2d of Geo. IIL c xxix. the same 

offence may be proved by one witness, and the fine is QOs. to the prosecutor. Any lord of the manor or 

freeholder may build a pigeon-house u|ion his own land, but a tenant cannot do It without the lord’s 
licence. Shooting or killing witliin a dbrtam distance of the pigeon-house, renders the person liable to 
pay a forfeiture. 



7548. The common pheoKant (Phasianus colchicus L.) is a native of the old continent, 
but not of America, and has long been naturalised in the warmer and most woody 
counties of England. It is very common m France, and before the Revolution used 
to be a great nuisance to the farmers, cveitro the gates of Paris. The pheasant runs 
fast, but dies low and heavily; it crows not unlike tlie common cock, being of the same 
genus, and is supposed to live six or eight years. 

7549. Pheasants are both granimrous and carnivorous s they feed upon ail sorts of inserts and vermin 
like the peacock, and are said to be greedy of toads, when not too large to swallow; whereas, according 
to report, they will not touch the frog, of which ducks are so fond. Thcg arc prized in park scenery for 
their beautiful plumage and showy figure, and as game for the delicacy of their flesh, which is of a high 
flavour and alkalescent quality. It is in season in autumn, and most esteemed when under a year old, and 
very fat. Every gentleman who has a well wooded, well enclosed park, and in whose woods are abundance 
of such evergreens as the spruce fir, holly, box, broom, fiic., may stock it with pheawts; and he may 
preserve his stock if he will continue to supply them with abundance of foo<l, and deter thieves Mia. 
cots, 4c. The more Amunon the pheasant becomes, the less will it be subjected to the attacks of thos«^ 
cnenues. , 
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ISSO Varielus Besides that which majr be considered common or wild in this county, and which la 
ginerally ot a brown (olour, thirc is the gold and silver, natives of China, and very hardyjiin this country, 
and good bneders The ring iimks, natives ol fatirj.bred in ( hina, very scarce, their plumage very 
bcsutitul Ihc white and pied, both t,orts will intirmix readdy with our (ominoii breed, as will the 
llihunia, one ot the most bcaiitilul ot its kind, and eiiiially scarce Ihc gulden variety is generally of 
the highest price, and the coimnon most hardy, and ot the largest siae 
75)1 Jhmhng In a wild state the hen plu-isint Hy^ from eighteen to twenty eggs in a season, but 
seldom more than ten in a state ol (oiilinement As this bird his not hitherto been dumestieated, and as 
the flesh ol those brought up in the house is inuih interior to that of the wild phiasant, they are ihiefly 
bred tor show, for replenishing a pirk, or lor turning out m well enel ised ret lu^e scenes, which they will 
not readily leave if well fed, and not much disturbed Hiiiec every |>roprictor miy inturahsc them at 
least on a part of his grounds, say, tor e\ imple, a wood wii-h glades ol p isturc cm lostd by a close paling 
or high wall ihc natural nestot the phcisiiit is made cm thi ground, ind composed of dry grass and 
leaves, which being provided for her in conhiiemcnt, she will always irriiigc properly Ihey will breed 
freely with the common fowl, but -is neither flesh nor form are improve-d by the cross, this is seldom 
resorted to 

IHjI III storking a pkrasanlii/, the general mode is to procure eggs from some establishment of this 
ort or otherwise, and the following are the dircitions of C istaiig, as givtn in Mowbray s Iriahw o 
Pontli y — I ggs being provided, ] ut the m unde r a hen th it h is kc pt the lit st three or four days, and if 
you set two or three hi ns on the same day, you will hate the idv iiitige ut shitting the good eggs At the 
end ot tenortwelu di> , throw iwiy those that aie bad, and set the same ben or hens again, if settine- 
hi ns should not be plenty 1 lie hens hiving set their full time, i h of the young phe is nits as are already 
h it( heel put into a liaski t, with a piece of fl miiel, till the hen has eli ne h itihing ihe brood now come, 

{ >ut mull I a frame with a not over it, and a pi ue lor the ben, tb it she e n > t get to the young pheasants, 
lilt that thi y may go to her , and teed tliem with bi iled egg cut sm ill, bi iled Ik iiid bread, alum eurd, 
ints eggs, a littli ut e le h sort, ind olten Viter two ui three days they will be a qu imted with the call 
of (he hell tbit li iteluil them, mav have tbiir Iibirty to run on the grasspUt, or elsewhire observing to 
shift them with the siin, and out of the eolil winds, they nee I not h ive their liberty in the morning till 
the sun is up, and they must be shut in with the bin iii good time in the evi ning 1 very thing now 
g ling on jiroperly, you must be very eiretul (in order to guard against the distemper to whieh they are 
liable) in your choiet ol i situilioii li r bieiding the birds up iiid be less ilriul of foxes, dogs, polee its, 
and all sorts ot ve nmn, than the distemiii r t istm/ had rathe r cniouiiter ill tlie tonner tb in the latter, 
for those with care iniy be prevented, but the elistcm|xr once get in is like the pi iguo, iiid destroys all your 
liu]>es Wli it he me ins by i good situ itiun <s nothing more th in t jil lee wheie no poultry, pheasants, or 
turkeys Se havi ever been keit, sueh is tin wirmsileut i hi Id, e re h ird, pir isure ground, or garden, 
orevenoii irnmmon,or i goeiel green lane uneler e iie iimstaiices eif this kind, nr by iwe oil side, but then 
it IS proper fur a min to keep with the in, uii ler i temi e lary he vel, iiid to b ive two or Ibreo dogs chniueet 
•it a^reqiei dist me e with a 1 imp or two it night He has kii iwii i gre it numlicr ot pheasants bred up ill 
this ra iiincii n the most cvposesl situ itiolis It is preq 11 tor the in in always t) have a gun, that he may 
keep oft the hiwks, owls, jays ma qnes, Ve llie dogs and limps shy the foxes more than any thing, 
anel the dogs will give tongue I ir the man to be i n li s ^uard it sm illcr leimin ire ne ii, or when strollers 
mike their appeal line ihe hir Is gc ng on as hefou iiuiili iiid, should so i mtinue till SeptimiKr. or 
(it very early hrisl) the middle of Vtigiist hi tore they he gin to shift then I ng t ithers in the tail, tney 
are to be shut up in the basket with the hen regulirlv eveiy night, and when they begin to shift their 
t ill the birds ire large, ind hs„in tile nut th it is, the y ro net willing to le me to he shut up in the 
liiskct thosi th it ire niteiidi I 1 1 be tiirneil ■ lit wil I shniilil he t night t > pen h (i situation they have 
never been used to), this is done by tying t slrin to Ihc hen leg, iiid obliging her to sit in a tree all 
ni„ht be sure youpiitlurintheticelcloic unset, mil it she falls de wn, you must persevere in mittnig 
her up agein lilt she is lontenti 1 with her situation, then the young birds will tollow the hen, anil perch 
with her Ihis bung done, lid llie eemitry noyv covered yvitli eeiii, liuits,anl shrubs, &i they will 
shift for themselves 1 or sue h young phi isiiits is yon mike ilioue ot tor your breeding stock at home, 
and likewise to turn cut in ping tjllowing, pre viile an w pee e e t gr mnd, I irge an 1 loeimy lor two pens, 
where no pile IS lilts, \e hive been Kelt and there put youryeiing birds in is tin y begin to shift their 
tills Such ot them is you intinil to turn out at a tiiturc time, it m anothci ilaie, put into one pin 
tic ttod oye r, and leave their wings is they arc , and those you wish to keep fir I reeding pul into the other 
pen, cutting one wing ot eulibird Ihe gold and silvei {heas iius you must ] eii e irlier, or they will lie 
oil C ut the wing often, and wlieii fust penned feed all your young hirils with b irley meal, dough, corn, 
and plenty of green turnif s 

7’’ij Afiuipttomal alum cutd 1 ike new milk, is inueh is your youim birds Kquire, anil boil it 
with 1 lump ut alum, so is n t to make the i iiril h ml inci tough, but eust iiit like (>ive a little of this 
curd twite a day, iiid ants eggs ifter every time they have hut a sutlieiuit ijuaiititv ot the other lootl 
It they do not eat heartily, give tlieiii some nits eggs to ere ite an i] | itite, hut by no me ms in sue h ibmi. 
danee as to be considered their food llie distemper iliuded to above is net nnpruhihly ol tlii seme 
11 iturc IS the roup in tliiekins, contagious, and cUpeiidint eii the state nt the weatlier, iiid tor pieven- 
tion requiring similar ore cautions V\hcn a phcis intry is cnmieitid with a piece el greuiid eovcreel with 
bushes or shrubbery, the birds may lie bred in liuiiscs or pens, iiid afterw irds put out into sin til ene lo 
suris, say one hundred leet square, with leneis twelve teet higti, each tout nnnig ihiindanee of low ever- 
greens, cspeiially the snruee fir, and an artificial or iiituril sujiply ot witir 1 ndir siiih an irrangemi nt 
the hen ptieasuit will natch her own eggs, and the tollowing eliriitions are given is to atteiidaiiie by the 
same experu lu el person — Not more th ni four he ns to be a'lowed in the 11 ns to e ne e ot k And in the 
out e overs, three hens to one rock m ly be sullit leiit, with the view of illowing tor iri ideiits, sueh as the 
loss ol a lock or hen Never put more eggs under i lun tii in she e in well nnel ilosely cover, the eggs 
fresh and earelully preserved Short bioo Is to he joiiied and shifted to one lie n (.ommon hen pheasants 
in close pens, and with plenty ot rove r, will sometimes make the ir nests f nd hate h the ir own eggs but 
they seldom succeed in rearing their brooe, being a naturally shy, whence, should this method bedesircel, 
they must be left entirely to themselves, as they letl alarm even in being looked at Tggs for setting aie 
generally ready in April Pt nod of incubation, tint same in the i hcasant as in the common hen Imca. 
sniits, like the pea>friwl, will cicir grounds of insecbs and reptiles, but will simil all w ill trees within Uieir 
real b, bVfPickmg off every bud and le if 

TiA nedmg Strut cleanliness to hi obsi rved, the meat not to be tainted w itli dung, and the water 
to be pure and ofti n re neweil Ants’ eggs being sc arce, hog lice, car wigs, or any iiisei t m ly lie give n , 
or artiflilal aijits’ eggs suhstitiitcel, composed ot flour beaten up with an egg and shell together, the pellets 
rubbed between the fingers to the proper si/e After the first thrce^vecks, in a scarcity oi ants’ eggs, 
Castong gives a few gentles, procured from i good liver tied up, the gentles when ready dropping into a 
pan or box of bran, to be given sparingly, mil not eonsi lereii as common food I nixl for grown phea¬ 
sants, barley or wheat, generally the same as for other poultry In a cold spring hempsecd, or other 
warming seeds arc eomfortablc, and will forward the breeding stuck 
753.S In ki eping fancy pheasanls, as the golel, silver, or other breeds, the best mode is to enclose a few 
poles of ground aoiitiiilung trees ami bushes with a well painted eopiier netting, and in some loiicealed 
part to have a house or lodge for supplying water and food iliis forms by far the most elegant aviary, 
and is the emly one th it at all times appears elcaig i liey will thrive very well, ho verer, in an aviary on 
the common construction 
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7556. ThApartiidge {T^troo PMLnx,Jtq. 949.) is a native of all the temperate regions 
9 l| Europe, but unable to sustain rigorous cold or intense 

heat. 

7557. Partrittges are highly valued as food on most parts of the Con- 
tinrnl. and as a table luxury in England In the Ukraine both partridges 
and jiheasants erne more abundant than any where else in Europe • they 
were formerly so common in France, that Kozicr informs us that the cui. 
tivators were obliged to sow thn. nr four times the torn that was necessary 
to raise a crop, and that even this had often lobe done three or four times 
in a season 'I he bird feeds like thepheasant on insctts and seeds, and is par. 
ti( ularly fondV those of the wild mustard. It has not been domesticated, 
but may be hatched and reared in the same manner as the pheasant 

The quail ( T^trao C'otunux,^^^ 950.) is a native of the East, and abounds in 
Egypt, as appeaub from the supidies the Isiaclites obtained 
while in the wilderness, and also in the islands of the Archi¬ 
pelago, and in Italy. They migrate from waimer to colder 
regions. They are naturalised and breed in England, chang¬ 
ing their residence witliin it on the approach of winter, from 
the more exposed to the more temperate disliicts. They are 
very dbundaiit in France, and are caught in snares and nets 
(described by Uozier), and sent both to the Paris and London markets. 'Ihe bird was 
951 proverbial among the Romans as captious and quarrel¬ 

some, and is employed among the Chinese for the 
same amusement as game cocks are in England. Here 
it is not domesticated, but may be reared and preserved 
in the same manner as the pheasant and partridge, 
and its food is nearly the same as that of the latter 
bird. ^ 

7559. The red groti ie, or moor cock, ^ TV?trao scoticus, 
iini* f fig- 951.) is an esteemed variety of Callinacca, purswed 
with avidity by sportsmei^in the mounuinous distiicts 
of England, Wales, and Scotland, in which latter it abounds, there feeding in plenty 

among the heather, its favourite food. Its beautiful 
pliini.ige, and its exquisite flavour, lender it an object 
of considerable interest. 

75G0. The blarh grouse, or blackcock (7’dtiao Tetrix, 
Jtg, 952.), is less common than the red grouse, and is 
therefore more highly prized. It is also larger, weighing 
ne.irly four pounds. Its plumage is a licli mixture of 
black with blue, lelievetl by marking of white. Its 
legs aie also covered with very fine minute feathers; 
and it draws a peculiar characteristic from the curvi¬ 
linear form of the tail, which branches out at the end 
In wet seasons a great moitality is frequently observed 
among the grouse froin intestinal worms. 

7561. The wood grouse, or cock of the wood (Tefrao UrogAllus, 959.), is, after the 

bustard, the laigest bird among those we call game; it 
being little less than a turkey. It vv a« origin^ly com¬ 
mon in the mountainous parts of Britain; but is now 
nearly if not wholly extinct with us; though still com¬ 
mon in the northern parts of Euiope, where it lives in 
pine forests, on the cones of which it is supposed to sub¬ 
sist, and which at some seasons gives its Hesh a terebin- 
thinated taste ; at other times it is delicious eating, and 
is often sent to England frozen. Like the other grouse, 
he has the scarlet patch on his head, his legs arc defended 
in the same manner by a feathered covering, and his 
whole mat kings are equally vaiicd and beautiful. From 
the richness of the plumage in all tlie varied^ of the 
IVitrao, and from the extreme delicacy of thw'r flesh as 

an article of food, it is to bo lamentwl that attempts are not made to domesticate them in 
addition to our other poulky. It *8 thought by observant sportsmen and scientific 
naturalists, tliat this might be attended with less difficulty than the domesticating the 
partridge and pheasant; and the attempt is recommended to flie patriotic amateur. 

7562. 2V<e (.<41afida .srvi-nsis L.) and otlier birds were reared and fatted by the 
Romans for the table. The lark is caught by nets and other means in sopie of the open 
districts of England, as about Dunstalde, Cambridge, &c., and brought to market for 
the table, as are various other birds'by a particular class of men known as bird-catchers. 
It is an idle uncertain kind of life not to be recommended. 
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7563 Of singing birds, a great vanety are domesticated; and their brcechng and rear¬ 
ing forms a very peculiar and curious branch of rural economy Not only all the birds 
which please by the natural song are domesticated and kept in cages, as tlie canary, 
nightingale, lark, Lnnet, finch, thrush, &c , but teen some which do not sing in a wild 
state, as the sparrow, hammer, &c , aie by art tapght the notes of other bii‘ds 

7AH Wild singing birds are caught bjr various devices, according to the species of bird and season of 
the year Ihc pairing season in spring, gciicrslly Man h and April, is on the whole the best sc ison, and 
the comnion means are a net celled a clsp trip, a bird of the species to be caught, called a call bird, to 
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3 fTightcn some spccit . 

which sing, or at least arc o> anv value for tlieir sonf(, it is a very material part of the bird fancier's art to 
know the male from the female when they ire both young, in general he is Iirger and longer 
TUtS In bneding and rearing taiui Aiids the ehitl irt consists in te lehing them to smg Ihisisfrc. 

quently done by the hum in vmo alone, but more 
commonly by the aid nl the flagiolet or a small barrel 
or^in ihe organ is used in (rt.rmany m teaching 
the nightinsali nobs ti the c rv, and in teaching 
regiil ir tunes, as in irilios waltres, tec b the Imltinih, 
which alter being so taught ire i died i n ing bul 
finches, and i ist from ''/ to 7 or 8 euiiiess <’li in 
laindon In Italy the tanary is taught various n^'es 
an I tunes by the flageoUt In 1 lanec, and also in 
this Lountir, one bird is t lugbt by another U mg jilieed 
111 a cage lie ir it When nut t night it all, iiid not 
within the hearing ot other buds, eaeli bii 1 utters its 
natuial notes but vciy impcrtectly In general they 
are ni ire reidy to imitab the note of any bird they 
bear, even nt a hen or dui k, than to utter thosi nhieh 
are iiituril to the species ihis rertiiiily appeirs 
fcinguhr but It is a well kmwii lait 
7 iiiT n ni 1 11 g, or pi ire I ir bree ling and keeping 
sing iig bird ,uiivbe i long narrow ipartiiieiit front 
ing the s( ulh the (r lit t> be luieied with wiie 
netting, ind w tl in this gli s sislies whuli maybe 
re 11 leil in summer ilieie sh iild also be a flue in 
the floor 01 birk will to sii|) ly hi it in eold weather 
In ueh I bud ling v inu is bir Is in ly be ki| t in i iges, 
or 1 tew s( rts in i ii] ut inns a ii iisi leiable 

spice inIV be ill tteal to tlic briediiig ot the lanai), 
tui wliieli tliirc IS tin gri itest dtmand the nixt 
largest to the linnet and niglitiiig ile and any ollnrs may be kci t in ciges In Ind, 
singing bit i arc invariably ti un I to sing best winii kej t m sepir iti c iges andapirt ' 
from each other In g irdi us (r | Ica un gri uiids these i ages m ly Ih sus| endid Irnm 
trees, or supported by light iron plops (yigs ) i) and those who wi iilil wish to 
pursue this braiuh, eitbiT isonenl amusement or yrolit, will find ample instructions 
in Ihomsm s Bird laneiei, and other similar works 


.X 


7567 Foicigii uqualiL bnih miybe kept in the aitifieul w itei of 
pleasurc-t;rounrls by shorteniiijr the ie itheis of one vsiti^, and witliout 
any orlier taic than a duck-house or shelter durin,r ni^jht 

7568 Ihe training ef haiiki, and ulherhuds fin liuntin^, of deeoy birds of different soits, 
as dueks, siii^rmg birds, pigeons, At, belongs tnoit to sportminsliip th in agrieulture, and 
may be 1 ariied in Daniel a Rural Sjiurls, and various old books^ suth as 1/ic Country 
Gentlemans liceitation, &c. 


Chap. X. 

Fish and Amphibious Animah subjected to Cultii atwiu 

7569 The cvltiiation if fish is cirried on to a very limited extent in Britain, owing 
to the great supcnoiity of tlie sorts obtained by fishing m rivers or the sea, and to the de¬ 
cline of the catholic religion, which no longer renders fish an aficle of importance on cer¬ 
tain days and seasons. However, in a few plats fish arc bred and re ired for the market, 
and 111 gentlemen’s grounds in the interior of the eountiy some attention is generally paid 
to storking the ornamental pieces of water witli appropriate fish. Bakewell, in his iii- 
Btruetivfc Trail Is in the Taranlaise, suggests the idea of introducing exotic fish and natu¬ 
ralising them in our lakes and rivers, and he mentions some Swiss species that he thinks 
would be partiLularly valuable. In the Fdtnbvigh Renew for 1821i, is a curious paper 
on the possibibty of rearing sea-fish in our fh.sh water 1 ikes See also Brande's Qiiartt rly 
Journal, Nos. xxxiii. and xxxiv. It appears that the flounder and tlic mullet have 
bean naturalised to fresh water, and that it is piobable the whole of the fishes of 
analogous habits, and particularly those of the genus I’leuroiiectes, might be habituated 
to inland lakek. 

7570 Ike mode cj constructing ponds for retaining wati* fer general purptSes hai been already 
described (4467) I’onds, cxpccssly for the purjiose ot brepdiMJtDd rearing fish, are formed at least 
expense In deep valleys, and slight depressions tietweeii hilIS|^|nitTe there are rivers or waters, and 
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diiibrent onei i^y often be mitde on the tame line, the liead of one constituting the bottom of th»t almve 
It. The extenfof them must be reeulated by the nature of the situation, and the supplies ot water that 
can be procured. In situations of this nature, the principal expense consists in constructing the banks or 
headsacr<)S8 the valleys, for keeping up the waters, and providing them with suitable sluices, which, where 
the land is of the loamy or clay kind, may be cheaiily etfl'Cted in tlic manner that earth works are usually 
performed. Thi; foundations being laid sutnciently deep, and the earthy materials well aptihtsl by proper 
puddling and ramming. In the way of making epibankinonts. The heights and strength of the dams or 
heads being regulated by the nature of the sitQations, and the quantity of water that is to bo dammed 
up. The snipes should be the greatest which arc next the water There must also be diverting channels 
for taking off the suiierabuiidaiit waters in the time of floods, which may be foniied along the sides; the 
sluices being placed In the lowest parts, and being well made of seasoned oak, and tightly rammed in with 
the earthy materials. Detailed instructionsmn this subject will be found in the (iuarlcrlif Journal ^ 
Jericullurr, vid i. p 297. I 

7571. Sea water fish-ponds are unknown onlhc Continent, and not common in Tingland. Xii Scotland, 
however, there are several, which are stocked chiefly with turbot, cod, haddoek, wliitiiig, Ihornback, 
coal-fish, and salmon. One of the largest and best of these fish ponds is that of Macdonnel of Laggan, 
in Wlgtoiishirc. which has lieen in existenre for upwards of thirty years. {MacduirmuCs Sketches Jront 
Nature, and Highland Soc. Trans, vol. vii. p. 297.) 

7572. Tke kinds of fish adapted for ponds are chiefly the carp, tench, perch, gudgeon, 
eel, and pike. 



7fi73L TAc carp (Cypriiius Cfirpio L. fig 95G. n) is by far the best fish for artifieial man.ygcment, and 
a _ , cspLiiully th.at vaiicty kuown in England 

as the Prussian carp CSrp inhabits the 
slow and stagnant waters of Europe and 
Pcrsi.i, and was intrixUiced into Rntain 
III tlic year 15U; about four feet long; 
grows fast and is \ cry long-lived; feeds 
on herbs, fat caith worms, and aquatic 
inserts, and any soft substance; is cx- 
tieinely fertile, and the prey of larger 
fish, aquatic birds, and fVogs; body above 
blue-green, the upper iwrt of the sides 
greeiiish-yellow and blackish, beneath 
wliitish ; tail yellow ; scales large, loiigi. 
tiulinally striate; of* the gall is made a 
green paint, and of the sounds or air. 
bladder a fisli-glue a * 

7574. In raising cat p, it is often tlie pr.irtice to h.n e tliree pond-s: —tfnc for the puriiosc of spawning the 
fisli in, and in which they should bo lelt dining the ie.st of the buinincr .snd the following winter, as they 
mostly SIKIWII from the begiiimiig of May to the latter end at July ; anotlier for the com enieiice of nurs¬ 
ing up the young fry, into whieh they should be put about the latter end ot Maicli or the beginning of 
April, rliooMii'g a calm hut not sunny day (or the husiiiessj .slier which they should be caiefully pre- 
venled from coming to the sides and lieing deslioied : in this pond Ihey may remain two years, and he. 
come four, five, or six inches in length, and good for use. Tlie third or main pond is destined for the 
reieplion of tlie grown hsh, as those that measure a foot or more, including the iieads and tads. The 
propoitions ill which these diflereiit iionds .irc .wlvised to he slocked are tliese —For each acre of the first 
sort, ” three or four male caips, and six or ciglit femiilo onesthe most suitable sort for this use being 
“ those of five, six, or seven years old, in good health, with full scale, fine full eyes, and a long body, 
without any blemish or wound ” Tlie ponds should he previously cleared of all sorts of voracious fishes 
and other annnals, as " jieri h, pike, eel, and trout; the water-beetle, and also the newts or lizards.” 
Su( h ponds as are warm and have an open exposure, with soil water, are the most proper for this use; all 
kinds ot water fowl being kept fVom them. For tlie nursing ponds, a tlioiisand or twelve hundred may 
not he more than suttieient lor an acre; and for the main ponds, one to every square of fifteen feet is the 
propoition advised, as their growth depends greatly on the room and quantity of fomi that is allowed. 
The best seasons lor performing the business in fins case are those ot the spring and autumn. Some ad. 
vise, in these eases, the stocking with carp or tcncli in the proportion of three to a square perch. In first 
stocking large ponds or waters, as where they aie to tlie extent of three or four acres, carp,*in the pro. 
portion of tliree liundred to the acre, are rci'oiinocndeil; and where they do not extend to such sizes, not 
so great a {xirtioii. And in stocking, after two or thicc years, tour hundred to the acre. 

7575. The tench (Opiums 7'inea ft) inhabits almost every where in stagnant waters ; grows quickly, 

and reaches fioin four to eight pounds weight; is very fertile and tenacious of life, and will live all the 
winter under the ice ; feeds on worms and water plants ; is very foolish, and may Ik- easily caught; Ixxiy 
covered with a thick mucus,and small scales whicii adlieie firmly to the skin; above dark.greeii, the sides 
above the line (treen, beneath yellow, belly white ; vanes in its colours by age, sex, or the waters it in. 
habits; flesh white, soft, and well tasted. . t> i u 

757ii In stocking With tench the number jicr acre may be more than of carp. In Iterkshire, where there 
are many ponds for the preserving of fish, they usually stock with tenrh or earp in the iiroportion of one 
hundreil to the aero, the fish reraaimiK lour years in them : but ni the management ot Sir Harry Fe^ 
tlicrstone, in Sussex, in a ixmd ot twenty aercs reiluceil to sixteen by the deposition of mud, the stoek is 
generally in tlic proporlioii of twelve h iinilrcd carp and an equal number of tench; or at the rate of seventy, 
five brace to the acre. And m this proportion they are said to suceeeil well. 


herbs, worms, insects, the ftry of other fish, and paits of carcasses: Ixxly narrow, spotted, above livid, the 
sides above the line blue, beneath whitish yellow, but it varies its colours by age, the aiflerent waters it 
inhabits, and its food ; flesh white, and very grateful , . a 

"578. Tke perch {Pirca. fluviAtilis L., d) is an excellent fish, and though naturally found in streams in 
Europe and mtoria, yet will live in large ponds or lakes, provided the water lie clear. It grows to two 
feet long ; back and part of the sides deep green, with five broad black bars, which are sometimes dark 
green or blue, and very rarely wJliting; belly white, tinged with red; swims with great swiftness and at a 
certain height in the water; is tenacious jf life, but eagerly takes alxiit; feeds on aquatic insMU_and 
smaller fish; spawns hi May and June, and is very prolific, it has no real aix-bladdcr; and from its inte. 
guineiits may be obtained a kind of glue; flesh very delicate. , 

757ft In slocking with perch, as they are great breeders, six hundred to the acre mayJjf sufflclcnt.* 
7580. The pikclJS'sax AiVius i., e) inhabits most lakes of Europe, Lapland, ^o^thern Fcrsi^ and 
Nortli America, and is found even in the Caspian Sea; swims, and grows very rapidl|i, one to eight fi^ 
long; is extremely voracious and long-lived; feeds on almost any thing which comes in its way, even its 
own tribe; spawns nrom F^ruary to Aptil; body above black, the sides cincraceous spotted wlw yellow, 
beneath white (lotted with blncit ri'inrely orange spottixl with black or green; scales smau, otuong, 
hard. The pike is best reared in w^'penils by itself in which some gudgeons may bejput to breed 
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for lU food It wdl thrive in waters partaking of the chalybeate quality, in wlilchjifew other fish 
would live „ ,. f. , 

7081 The goldfish (t^prinus aurStus i ) is an inhnbitmt of the rivers of (lima and Japan, and is 
naturalised mmost evei^ where on ai con it ot its cleRini e ind vivacity, the tolours vary greatly, but 
are naturally and mostly of a most splendid golden hue, sc lies large It is bred in small |x>nds in 
gardens near London and Pans for safe, us an ornamental inhabitant ol crystal vases, ,or garden basins 
of water , . . 

7582. The minnow (f^prinus Phoxinus I , f), the dace (C lentlscus I ), and the ranch (C ratilus 
I ), are very small fish, wliieh ibound, the llrst in gravelly '.frtanis, and the others m stiH witeis, both 
arc usclUI as affording food to o^hcr fish, and m ly therilore be i ut into fish ponds. They are also very 
good to eat 

7)8J Of the t! out ami salmon famth/there ire several s ecus, as the lake trout, gilt and red charr, 
which iiih ibit Alpine lakes in northern countries, and nii^Hprobably be introduced with advantage into 
the lakes of Cumberland, Westiiioieliiid, and the Uighliiuls ot Seotlind I he red chirr is ciuglit in 
Keswick lake Ihe salmon and salmon trout (S ilmo Sklai, and S Irutta,) require salt water and a river, 
and the fresh water trout (S JPkrio) requires too mpid a stre im 1 ir art to imitate, they succeed, how¬ 
ever, to a certain extent, in very slow running waters whic h arc clear 

758* Thi a/niiri 18 a very prolific tish , both mdt ind Itmale are frequently fit for propagation during 
the lirst year of their age The roe of the lem ile is feund, on in a\iri(.e, to loiitain liom 17,(XX) to 
1!(),(X)0 ova or eggs. During the months of August, Sej tcmlxr, and October, the reproductive organs, 
both ot the malt ind temalc salmon, h i\c mure oi Ic s eomplct Iv reached maturity, at which pericxl the 
instinct of propagation impels them eagerly to seek rivers, tiul tc iscciid iieirly to their sources, in order 
to find a plan smlalile lor the ilclKisition ol their spawn 1 hey no lo q or, as in the winter and spring 
months, roam over the eoist and snores, and return b ickwaids and lorwiu - with the fiowing iiitl ebbing 
of the tide , blit pursue the most diicet route by the midchaiiiiil up the river end make the greatest 
efiorts to oieieomc i vi ry obstacle, cither nituril or irtiheiil, th it may impede their progress fho 
spanning is aci oinplished in the months of Novemlxr, Decenllicr, and J inuary When tin iiarent fishes 
haiereaehid the spinning ground, they proceed to the shallow water, gene r illy in the morning, or at 
twilight in the evening, when they pkiy round the ground two ot them together Alter i turn, they 
begin to make a fUrrow, by working up the gravel with then noses rithci against the stream , as the 
salmon cannot work with his head down the stream, lor the water then going into his gills the wrong 
wly, drowns him When the furrow is madi the mile ind lemile return to i little distance, one to the 
one, and the other to the other, side of the turruw i liey then throw them elves upon their sides, ag tin 
come together, and rubbing gainst each other, both shed their s| awn into the furrow at the same time 
i his process IS not completed at once as the eggs of the roe must be excluded individually, fVom eight 
to twelve days ire required lor eumplitiiig the op ritioii When the process is over, they bet ike them, 
selves to the pools tb recruit themsilves Ihe spawn thus deposited is afterwards covered with loose 
gravel, anil in this stite the ova rim iin for weeks, or se me times much 1 iiger, ipparently inert like 
smls burieal>m the soil In an early spring the try leme forth e irly, and I iter when (he spring is 1 ite 
Generally, thev begin to rise from he iKit ibuut the begiiiniiig ot M ireh, and their first innvement is ge 
iieratly eoinpleteal by the middle ot lM>riL Ihe atipcarani» which they pie sent is that of i thii k braird of 
gram rushing up in vast numbers The tad tirst comes uji mil the young inimils often le ivi the bed 
with a portion of the investing membrane of the ov um ibout tin ir he ids 1-rom expenineiits that were 
made upon the rex,, it ippe trs that they e in only be hati heel in trish w ate r, for whe ii ii portion of the 
roe was put into salt vv iter, none of the ov a evn came into life, and when a young tish that had been 
hatcheil in fresh w itcr was | ut into salt w iter, it showed symi toms of uneasiness, ind died in a lew 
hours When the evolution tVom the ova is eomi leted, the y uiig try keep at hrst in the eddy peols, till 
they gam sticngth, and thin prei are to go ilowii the river, rein lining lie ir its sides, and proeecdiiig on 
their way till they meet the salt water, w hen they disappi ar 1 he de se e nt begins in the month of March, 
continues through April and a (art of May, and sonu times even till June Ihe reason why the fry thus 
desienil by the margin in rivers, mil the mid ehaiinel in estuaries, is apparently, aiiording to Dr 1 lira, 
ing, bee luse the ra irgm of the rivi r is the i isy water, and conscqui iitfy best suited to the ir young and 
weak St ite but when they reaeh the estu try or tide wav, then the margin of the water being the most 
disturbed, the fty avoid it, and bi t ike themselves to the deepest part ot the ehannel, dis ipi e iring dike 
from observation and capture, ind so go out to se i After remaining some weeks at sea, the smelts or 
samlets, as the fry ire i died, return again to the coasts and rivers, having obt lined i yxiund or a |K>uml 
and a halt of weight, by the middle of June they weigh from two to three rounds, end ire said to iii. 
crease h ilf a pound in weight every week they ire now known in Scotland by the name of grilses, and 
by the ind'Jt the fishing se ison they have obtained the sire of even ir eight ixiuiuts In the first five 
months of its existence, that is, trom April to August, both inclusive, it in ly be stited that the s dmon 
reaches, in favourable eircumstances, eight iiouiids weight and ifterwards inciiascs, though m ire slowly, 
yet so as to have acquired the weight oi thirty five pounds in thirty three months After the i rocess ot 
spawning is completed in the river, the parent fishes letirc to the idjommg pools to recruit In two or 
threx! weeks from thittinie, the mile begins to seek Ins way down the river, the female remains longer 
about the snawiiing ground, sometimes till A)>rd i r May The fishes which have thus spawned are deno¬ 
minated kelts In their progress to the sea, when they re iih the estu iry, they pursue a course pretisely 
similar to the fry, not roaming about the banks like clean fish, but keeping in the mid channel They tre 
at this time c mparatively weak, and in thus betaking themselves to the deepest part of tlie ehuiiiel, they 
are better alle to resist the deranging efieets of the fl xxl tide, ind to take advantage of thccblitiile 
III aci elerating their migration to the sea 11 ippe irs th it some tvhich descend as /1 //«in spring return 
again in autumn in breeding condition, i rceoverv winch is no less remarkable tb in tin early growth of 
these animals The sea seems to be the lement in w Inch the salmon ftceU and grows When e aught in 

thing is ever found in their 
stomachs are 

. , ...- —-... „ .ssometimesto 

•he length o( six feet, and weighs twenty pounds, in its ajipcaranic and habits something resembles the 
serfient Iribc, during the night quits its elcimnt, and wanders along meadows hi search of snails and 
worms, l^ds ifself deep in the mud in winti r, and loiifiiiuis in a state of rest, is very impatient of cold, 
and tenacious < f life the flesh of such as frequent running water is very goeJd, U viviparous, and has 
116 vertebra One advantage of the eel is, that it will thrive iii muddy ponds of very small size, where 
no (Kher fiah would live 

7588 On the suhjfect qf eulhvattng fiihes it may be observed, that th waters of some ponds arc better 
adapted for raising some sorts of fish than others Thus, those where the water is rich ancl white are 
more adapted tor carp, while s ch as have a thicker appearance, and where there is i greater deposition 
of muddy matter, are better suited to tenth Perch are eipible of being raised in edmost any sort of 
uonCi E*l* succeed best where the ponds arc not very large, but where fed by a spring, and the re is a 
urMlportion of nch sexliment Pike should nevenr be kept m ponds with carp or tench , but in separate 
brming ponds, where the supplies of small fry areeonsiderabli and not wanted for stores Carp, tench, 
and perch are the sorts prineiiially cultivated with a view to profit, with a few eels occaiionallv But 
perch and eels should not be admittexl where the ponds art but'ehinlystex’kexl, as they are great devourers 
of the young fish f'aiji and tench aiiswe r best bigether where the extent ol the ponds are pretty large, 
as, IR other yases, the former, from being a much more powerful fish, beats and delves the latter of his 
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fbod. Carp eeAom affbrd much profit In ponds of less extent than half an acre; but tench thrire well in 
those of almosfi every size, being often found good in ponds of only ii few perches square. Carp, perch, 
and cels succeed well togettier; and also tench and cols. Carp more frequently iiiiure themselves by 
breeding than tench, though it sometimes happens with the latter. It is not imprukible, but that in small 
onds it may be the best practice to keep the carp and tench se]>arale. The produce or profit affbrdtHl by 
sh.ponds has njt yet, perhaps, been sufficiently attended to in diflfcrcnt situations to afibrd correct con. 
elusions; nor is it weli ascertained what is th& annual increase in weight in fish of different kinds, in 
difibrent periods of their growth, and under different circumstances of soil and water, laivcden [Annals 
qf Agriculture) states, that in Berkshire a pond of three acres a half, drawn all or being stocked three 
years with stores of one year old, pnaluced of carp IDS lU weight, of tench S30 ditto; together 425 lb,, 
which sold ftir 3(V. 10s. or nearly ill Gs. per acre per annum. 

7587. TAe taking of cultivatedfiih is generaVy done with nets, and sometimes by empt) iiig the pond of 
water. Whatever way is adopted, only thosi fit to be used are taken, and the rest leturned to grow 
larger. No fish is taken, or fit to be used, for*c month before and after the spawning season, ivliich with 
most fresh water fish is in April, May, or June, The Marquis dc Chabaiies proposes to catrli fish, both In 
fl%sh and salt water, by immersing a burning lamp iij an air box with mirrors, and round which he lias 
traps into which the animals are to bo entangled, while approaching the light and the mujtiplicil images 
of their own species. For tins contrivance he has taken out a patent. Salmon arc sometimes caught by 
torch-light 

7588. The castration qffish has been successfully practised both in this and other countries, and both 
with the male and female. Castrated fish attain to a larger sire, and ate in season at any period of the 
year. The mode of performing the operation is described in Itecs’s Cyelopa-ilia, art Ftsk, Castration <f; 
and in the Philosophical Transactions, voL 48. imrt ii. p. lUfi. 

7589. Of the amphibia which are or may be cultivated for food or ornament, the prin¬ 
cipal are the frog and tortoibc. 

7590. The esculent frog (/i^na cscuUnta L.,fig 057. a), though generally despised in tliis country, is 
<157 yet an excellent article to those who arc accustomed to 

it, and there arc few Englishmen who have eaten a 
Jiicasife ot the thighs ot tins animal in I‘'rancc or Italy, 
but wlint would wish to do so again. I'lic body of this 
frog 19 green, with three yellow lines, the micfdlc ones 
extending from the mouth to the .snus, with the angles 
of the mouth dist«ndc(l in « globular form; the male 
makes a continual croaking in an evening, especially 
before rain; when irritated wilt phrsuc and destroy a 
pike, It IS raic in lOtiglaiid, but very common on the 
Continent, where it is in season for the tiil^- in JuiTe. 

T'iOl. The tree ftug (/tkna .uburea L., A), is green 
above, and whitish beneath, with a jctlow cuived hue 
on the side. In elegance and activity it is su|a'rior to 
every other European siiecies In summer it resides in 
the woods, and haunts the trees ni quest of insects, 
O winch it approaches on its belly in the same manner as 

a cat to a mouse, and at length seises with an elastic 
and iiistniitaiicous spring. It is particularly noisy on 
the apprcku h of rain. In winter it takes up its abode in 
the bottom of the waters, remaining till the spring in a 
st.itc of toipoi. The noise of this frog is by m.iny con. 
siilcrod musical, and it is often kept in liuuses in Germany 
both as a curiosity and as a weather guide. It certainly 
deserves intriKlui tion to tins country. \Vp brought ono 
from C'ailsruhe, in lb28, which has remained in a glass 
j.ir revered with gaure at the top, living on flics, till tiic 
present ilay, Nov. 2 18 >0. 

7592, There are two^etes oftottoise which might be cultivated ; the coiiimoii, and the mud tortoise. 
The common tortoise (resthdo grte'ea. L.j?g.958. a) weighs three pounds, and tlie length of its shell is about 

seven inches It abounds in the countries iKiriounding 
the Mcxliterraiiean, and paiticularly in Greece, where 
the inliabitants not only eat its fiesh and eggs, but fVe. 
qiieiitly swallow' its warm blood. In September or Oc¬ 
tober it conceals itself, remaining torpid till February, 
when it re-.spiiears. In June it lays its eggs, in iioles 
exposed to the full beams ot the sun, by whirli they arc 
matured. Tortoises attain mo.st extraordinary longc. 
vity, aiul one was ascertained to have lived hi the gar. 
dens of I.ambeth to the age of nearly one hundred and 
twenty years. It will answer the purpose of a baro. 
meter, and uniformly indicates the fall of rain before 
night, wiicii It takes its food with great rapidity, and 
walks with a sort of mincing and elate step. It appears 
to dislike ram with extreme aversion, and is discomfited 
and driven back only by a few aiul scarcelv perceivable 
drops 

7.T.t,l. The mud toitoise [T. lutkria, A) is common botli 
ill Europe and Asia, mid mrticularly in Fraiirc, where 
it IS much usetl for food, it is seven inches long ; lays 
its eggs on the ground, though an aquatic animal; 
walks quieker than the land tortoise; and is^ften kept 
in gardens, to dear them from snails and various wing. 
Ip.ss insect. In fish ponds it is very destructive, biting 
the fishes, and, wlicu they arc exhausted by the loss of 
blood, dragging them to the bottom and devouring 
tliem. The tortoise rngx lie fed on any vegetable refuse, 
milk, w'onns, ollal, or almost any thing. Linnaeus saya 
they are In all things extremely slow, and in copulation t^qucntly adhere together a month, andAUvo 
several days after the head is cut otK [Shaw’s Zoology.) 
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Imcts and Worms whu.h ate or may he svigected to Culture»^ 

7594 The siUhvorm and the honey-bte are tli^ two most valuable insects in Europe. 
The first, from its great importance, has recently engaged the attention of the legislature, 
no less than ot private individuals, who liave embarked large sums m the attempts now 
making to introduce its culture in this country ott a large scale. 

7595. Hie siUcuimm is the larva or caterpillar oi a moth (£6mbyx raori F.,Jtg. 959 ). 



it is a native of China, and was introduced into Europe A D. 160 When full grown 
the wonn is nearly three inches long, of a yellowish grey colour, with a hom>like pro¬ 
cess on the last joint of the body. 

7596. In Itah/ and othei silk conuituv the cii,s are carefully preserved in some place of cool and even 
temperature, where they rtnnin until the new leaves ot the white mulberry, whieh is its n itur il lood, 
arc produced 1 he object is to hati h the c^gs precisely at this time, that the new born wonn may be ted 
on food suitable to its infant state A grrwer ot silk never hatihcs his whole stock <f tegs at oiiec, as a 
night s frost will freniiei tly destroy the leaves 1 1 ttuce iiiswera well in this stage of tne worm s exist 
eiice, but if it is fed entirely upon this ilint the silk is et a very inferior diserliAion, anil is, indeed, 
perteetly useless the pibulum t f tlie white mulberry, in taet, is su] irior in nutritious matter to that of 
all I thers the leases in the lutumii sucreeding to the sl stripped in the spring, are coimmoiily given to 
cattle and pigs, who feltiii upon them cxrceihiigly fhert is an unlouiidcd prejudite in many silk 
countries that tne silk) rodiiccd from the stei nd k it is inferior to the spring crop, and in 1^ ranee and Italy 
the vernal leif only is used In India the mulberry tree is grown m moist places, like the osier m Englanef, 
and produces from three to six erop annually the i rejutiict therefore oftlie Italian and Irciith growera 
against the SCI Olid c Top IS uiifouneted Jhereel taet secmsti be, that the norms art mere dimeult to 
breed in lutiimn than in s|ririg from the great change of tcinierature against whiih the growers in 
general moke no artihei il provisu n Aiiothor reason may pri bibly be, that the silk is lee led with greater 
economy and odvant ige in the height of summer, when the length ot the days and the heat ot the weither, 
IS then sufheiciit to dry the the eel in this oiicratim Ihe native rtelers ot these countries are entirely un- 
aceustomeel to use artificial method, for creating a regulated temper iture in hi uses or manufactories 

7597 fAi ifntUaUon and cl anlinissof the musny ot feeding apat tnienh, and the preseivation of a 
regiilirhclc within them, arc highly iini ort iiitto the heeltli of the we rm It esr p< ints are much neglected 
nn the Continent where the nurseries ire usually situated in the midst of the mulberry plantations, ex 
posed to the external air,and seldem rleaned It was satisfactorily asrert lined by jU Guyton de Morveau 
a few years ago, that axiiinoiis and unexpected mortality, which then raged among the worms, arose 
chietlv from want of ventilitioii and eUanlintss It has likewise been proved, bv experiments letely made 
on a suthcicntly lirge stale in DcvoiishUe, that less mortality prevnls among the worms m Tngland than 
cither in 1'ranee or Italy 

IVm In about six uilKs Otevotm teaches tls full size, previously casting its skin four times, and ah 
staining trom food for some time before cithehange, at these periods the worms areviry siikly, and a 
ere it mortality generally takes place W hen tbll gre wn ind about to spin, they exhibit sym| toms of rest. 
Icssiicss and uneasiness, small twigs of birch, or oi other slender trees, are set up in the Ixixes or shell es, 
upon these the worms climb, each fixing upeii its own berth Aj. it se metimes happens that two worms 
spin together, forming what is t died a double toco m, this must be carefully prevented by stp irnting them, 
such a cocoon not only being dithcult to run oil when reeled, but two fibres arc prodiiied injurious to tho 
size of the thread the double cocoons are the refe re always wound oft by themselves In preparing lU 
e asi or cexrexin, the worm first fonns a loose c nve lopemcnt of silken fibril, an I then proe ceds to enwrap 
Itself 10 a baUor case of an oval form, aid hiiall ihaiiges into the pupa or chrysalis, and after being thus 
■ '■ ....... . . IS always pre ■ • ■ • 


the heat can be I>ett» regulated 

7599 r/ie cocoon, after the chrysalis is killed, is either reeled off at once, or sold to others who make 
this a distil Ct trade 7 he silk, as formed by the animal, is so very fine, that if each cocoon was reeled 
separately it would be totally unfit for use, the ends of lour are there!ire joined and reeh d together out 
of warm water, which softening their natural gum, makes them stick toother so at to furm one strung 
smooth thread When the fil ment of any single racoon brciks, or is exhausted, its place is supplied by 
a new one, so that the united thread may be wound to my length, the single filaments of the newly added 
coctans are siniply Joined by being laid on the thread, to whien they adht re by Iheir gum 7 he old ai pa 
ratus few reeling merely consists ot a large mtUl basin of water under which is a fire to keep it hot, mil a 
reel of a poor andeven rude construction some important improvements, however, have licen recently 
made in Uiis machine In reeling it is elesirable that a round thread of equal thickness and smoothness 
should beproduced, having the filaments of which it is romposiM as equal and as flrAily united as possible 
When the skein is quite dry, it is taken oft the reel, ind a tie is made with veflise silk at its two ends j it 
is then ilouljleU into a hank, and is ready for salt in this state ft arrives in England, and w called raw 
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(ilk: the pnncM part !* afletwarda lent to a mill to be thrown, that Is, to be twitted singly, or to have 
two or more enSs of It doubled and twisted together to form singles, tram, or organzine, in order to fli it 
for the Jooia Ihere are, however, puiposcs for which a single untwisted thread is applied. We have 
tefore stated that a single thread is generally composed of the filaments from tour cocoons, and four of 
these threads com^e the organzine, or that used as the warp of fabrics j each thread is first spun or 
twisted, and then the tour are thrown together into one. The weft or tram generally consists of four raw 
threads simply twisted together. The reason oCdrawing so fine a silk on the reel as that composed of tour 
cocoons, IS, tliat theJUeuse, or attendant at the basin, cannot perfectly see more cocoons in one set, so as 
to replace the ends when the cocoons are exhausted, if a thrive of sixteen cocoons were to be reeled, the 
JUaue could not ensure regularity. Sometimes she would have only eight or ten runnuig, and at the next 


lui, ^eau».'uu^ wiiicn we snail nereaicer nijicc, applies to tne object or drawing oU" sixteen or more 
cocoons at once on the reel, so as to form a thread os even as that produced by four cocoons, and thus 
abridge the ex^nse of the subsequent processes of throwing. We understand tliis invention is fully ap. 
predated by the reelers abroad, and by the manufacturers at home. Mud that it produces an astonishing 
improvement in the quality of the silk, and a great reduction in its price. Mr. H. has obtained patents in 
the silk countries no less than in England for this invention, which there is every reason to think will be 
generally adopted. 

7fi00L Culture qf the silkworm in England. It is well known to those who have considered the sohject, 
that the silkworm will breed and thrive very well in England, where the range and extremes of tempera, 
ture arc within narrower limits than in France or Italy. The white mulberry flourishes equally well with 
us as in those countries It remains, however, to be proved whether the weight of leaves produced on a 
given space of ground is ^ual to the average crop in wanner climates. This is evidently an important 
consideration In the question, of whether England can compete with foreign countries in the production of 
raw silk. The high value of land in a country so densely peopled as England, and the fact that the muU 
berry tree not only requires great space tor its perfect growth, but also a clear ^ound beneath, renders the 
prot|iect of profit from th is branch of agriculture very questionable. A joint stock compny, in the manage- 
ment of which all the cabinet ministers were more or less ronrernetl, was established in IfiiiS, by the name 
of ** The British, Irish, and Colonial Silk Company.” Tiiey possessed a very large capital, and had 
formed extensive plantations of trees in several parts of England and Ireland, |>artiruUrly near Windsor 
and Cork. Mr. John Heathcoat of Tiverton-, in Devonsiiirc, has also applied himself to the investigation 
of this important subject with great ardour, and, previously to the formation of the company above alluded 
to, had made considerable progress in the cultivation of the tree and the management of the worm. With 
the true liberality of a man of science, he presented to the comfiany several thousand Italian plants destined 
for his own plantations, that they might commence then- establishments without defoy. It ought to be 
generally known, that to this gentleman we are iiidebtcu for the cbea]) production ot fliat bcautilul article 
called bobbin.net lace, which has become so im|x>rtant a branch of inanufacture in England. It was in 
the attempt to render silk suBiciently even for his use in lace, that he made the discovery in rieling which 
wc have mfore mentioned; and it is from the result of ins investigations that the attention of govern, 
ment has so lately been directed to the subject Admitting, as wc have done, that no natural impedi. 
ments exist against the succcssfiil culture of silk in England, it will naturally be asked why all attempts 
hitherto made have been unsuccessful? This iiuestion embraces a variety of considerations, into which 
our limits will not permit us to enter at large. We ni.iy, however, observe, that neither the mulberry tree 
nor the silkworm are indigenous to Britain. Centuries elapsed before even the south of Europe began 
their culture, which, commencing in the cast of Asia, was propagated slowly and at distant periods west, 
ward. It obtained firm root in l^raiirc during tlic reign of Henry IV., after great resistance on the part 
of the people, whose prejudices against the application of land to this purjiose excited frequent rebellions. 
The unsuccessful attempt of James I. to estaulish it in England is nut accounted for; but the times which 
succeeded were unfavourable to the intrtxluctioii of new arts and inventions. The manufacture of silk 
goods was introduced into this country in the fifteenth century, and received a great stimulus by the re¬ 
vocation of the edict of Nantes in KiS.'j. By this intolerant and disgraceful measure Louis XlV. drove 
thousands of bU most industrious subjects to seek an asylum in foreign countries ; of whom it is supposed 
not less than .%,000 emigrated to England. From this perimi the manufacture of silk goods became an 
Important branch of trade in Eiiglaiiu. The common and even still existing prejudice, that our climate is 
unfitted for the growth ol the tree, and the production of the worm, would probably be still more invete. 
rate in former times. The acknowledged tact that England is mucli colder than the south of FVance or 
Italy, would naturally induce the idea that it was unsuitable both to the tree and the worms. Individuals 
among our countrymen have, however, coiistaiitU asscrti-d the contrary, and miineroiis insulated expert, 
ments have been brought forward in siijiport of tneir opiiiion. Miss I ruft of Vork, in 17Pii, sent to the 
Society of Arts a spet^en of silk produced by worms led entirely uixin lettuce leaves. We are not told, 
however, whether proper trials were made by subsequent experiments to prove its quality • and we have 
already observed that such silk, lor purposes of manufacture, is perfectly useless, even in Italy. Yet we 
know it to be the opinion of men now perfectly conversant with the subject, that the various experiments 
and trials that have been hitherto made would long ago have succeedcil, had wc been fully informed on 
aU the requisite points connected withLlie management of the tree, the worm, and its produce the cocoon. 
Our experimentmists have all laboureAinder one difficulty,—tliey were ignorant of the reeling process; 
and this prdiabJy arose from their experiments having been conducted on too small a scale to render it 
necessary to importer require the skill of winding the silk from the cocoon. This difficulty has at length 
been overcome by the exertions of Mrj Heathcoat, at whose establishment in Devonshire the improved 
method of reeling is now earned on witn complete success. 

7601. The recent attempt to establish the culture of the silktrorm in Britam appears to have completely 
faded for the present After collecting a great quantity of mulberry trees, and establiahing'conslderable 
plantations in Devonshire aiujlnear Windsor in England, and in the vicinity of Cork in Ireland, the 
company In 18S8 gave up Uie whole, without, in our opinion, having given the attempt a Air UiaL As 
the mulberry will produce abundance of leaves as tar north as Stockholm, and as the vertzU hafe to be 
hatched and brought forth in artificial heat even in France, there cannot be a doubt as to ttie satvess of 
this branch of culture in any part of the British islands. Whether it would pay is a diilbrent thing; we 

no meant think it would, even in Ireland. j 


certainly to very lUlle purpose. After all that lias been donoin England, France, and 
Italy, the bee is still more successfully cultivated, and finer honey produced, in Polapd, 
by persons who never saw a book on the subject, or heard of the mode of depriving bees of 
their honey without taking their lives. Much as has been written in Fraiicd and England 
on this last part of the subject, it is«till found the best mode to destroy tlie liive in t^ing 
the honey. Unanswerable reasons for this practice are given by La Grcn^-e, a French 
apiarian, which are elsewhere quoted by us at length (Encyc. of Gard. art. Sms), and 
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slldwed to bo conolustTO a« to profit even bj Huish. The honej produced by^inj hive 
or apiary depends much more on die season, and the quantity and kind ofi flowers wifli 
which the neighbourhood abounds, than on the form of the hive or artificial management. 
Viewing the subject in this light, we shall avoid noticing the mode of operating with 
glass, storying, cellular, or otlier cunous hives qf recent invention, and tr^at only of the 
simplest methods. The author we shall follow is Howison. 


7S03 The apiary, or place where the bee hives are pliced, should in very warm situations be made to 
face the east, and in colder districts the south.east It shm Id be well protected hrom high winds, whidf 
not only prevent the bees ftom leaving the hi ve in qnest of (pne jr, but they also surprise them in the Qelds, 
and oilen kill them by dashing them against the trees anH rocks or into nvers 1 be hives m an apiary 
should always be placed in a right line, but should the number of the hives be great, and the situsUon not 
capacious enough to admit ot their being placed longitudinally, it is more advisable to place them over one 
another on shelves {fig 417) than m double rows dn the ground A bee, on leaving the hive, generally 
forms an angle of about forty five with the horizon, the Mevation of the hive should therefore bo about 
960 (wo feet ftom the ground, iii order to protect it ftom humidity ihe greater the 

elevation of the hive, the longer la the Sight of the swarm , and when they are 
at a certain point of elevation, the swams are lost for ever to the proprietor If 
the hives are to be placed in a double row, the binder ones should alternate with, 
and be placed at such t distance from, the fton* ones, that when the bees take 
their flight no obstruction is oflbred to their ascent *tuish recommends placing 
every hive upon a single pedestil, and at two or three feet dtitance Arom each other 
Byth 18 means, when any thing haiipens to one hive, the others are less likely to 
be disturbed than when placed on a shelf in a bee house, and the hive may be 
chained down and loek^ {fig <K)0) It is usual to hive three or fbur legs or 
supports to the bee boards, but tliose who have tried one wiU never resort to 
more, as one is a much better protection f^oa vermin and insects Ibe space in 
tVont of the ipiiry should be kept clear of high plants tor two or three yards 
7604 rhe variety if here employed is a matter ot some consequence To the 
common observer all working bees, as to extern il ippeiranee, are nearly the 
same, but to those who examine them with attention, the dilference in size Is 
very distinguishable, and they are, in their vicious and gentle, indolent and 
active natures, essentially different Of the stock which Howison hid in 1810, it 
required 3a0 to weigh an ouiiec, but they were solsicious ind lazy that he changed it tor a smaller vani ty, 
which possesses much better dispositions, and of whieh it reuuirei S h, on an iverage, to weigh an ounce 
Wl» Uier size and disposition are invariably connected, he nis not yet had sutfliient experience to de. 
termine * 

7605. TAc hett material and fortS !for hives is a straw thimble or flower pot placed m in inverted ]>osition. 
Hives made of straw, as now in use, have a great advantage over those made of wood and other materials, 
from the eSbt tual defbnee they afibrd agiinst the extremes ot heat in luminer md cold In winter 

7606, Jhe tize qf hivtt shouM corrcsiiond as ncirly as (lossible with that of the swirms i his his not 

had that attention paid to it which the subjeit diroands, as much of the success in themanagrment ot the 
bees depends on that iin umstiiiee hrom blind instinct bees cnilcisour to fill with combs whatever hive 
they are put into, before thi y begin to gifher honey (Iwiiig to this, when the hive is too largi for us 
inhabitants, the time for collecting tlieir wiiitt r store is S]>ent in unprotitable labour, and starvation is the 
consequent c I his evil also extends to oer isioning I ite swarming the next summer, it being long bcinre 
the hivc becomes so filled with young bees is to produce i necessity fur emigration, flrom which cause the 
season is too tar advanced for the young colonies to procure a winter stock A full sized straw hive will 
hold three peeks, a small sized from one ind a hall to two pecks • 

7607 The Polish hive (Pasieka Pol, Jig Ik 1) appears to us to bo the second in merits to that describtel, 
and pt rh ips it may duerve the preferenco, if the mode of using it were gencw 
rally known It is simply the trunk of i tree, of a foot or fourteen inches m 
diameter, and about nine feet long It is scooped out (boring in this country 
would be better) for about six feet from one t nd, so as to form a hollow eylineicr 
ot that length, and ot six or eight inches diameter within Part Of the cut urn. 
ference of this cylinder is cut out during the greater part of its length, about 
four inches wide, and a slip of wood is made to lit ‘.bo opening On the sides 
ot this slip or segment (a) notches are made every two or three inciies, of suffl. 
uent size to illow a singlo bee to piss Xhia slip may boAirnishcei with hinges, 
and with a loi k and key, but m Poland it is merely fastened in ^ a weelge 
All that IS wanting to complete the hive is a cos er at top to throw off the rain, 
amt then it requires only to be placed upright like a strong post in the gareicn, 
so as the bottom of the hollow cylinder may be not nearer the ground than two 
feet, and the opening slip look to the south When a swarm is to be put in, the 
tree, with the door or slip o|iencd, is placed obliquely over it, when the bees 
enter the door is closed and the holes stopped with clay till the hive is planted 
or placed upright When honey is wanted, the door Is opened during the finest 
{1 irt of a warm day, when most ot the W cs are out t its entire state U seen from 
top to bottom, and the operator, with a segar in bis mouth, or with a lighted 
rag, to keep off the bees from his hands, cuts out with a crooxed kniib as much 
comb as he thinks fit In this wwy fresh lioneyjs obtained during the summer, 
the bees are never (rampeu or room, nor does r. berome necessary to kill them 
The old comb, however, is anufially cut out, to prevent or lessen the tendency 
to swarming, wind, notwithstanding this and the size of their dwelling, they 
generally do once a year, for tho laws of nature are not to be changed. Thougn 
it be a fact that a small swarm ol bees will not do well m alarge hive .yet, if the 
hive extend in length and not in breadth, it is admitted both by Huber and 
Huish that they will thrive in ib “ If too great a diameter,” says Huber, “be 
not given to the abode of the bee, it may without danger be increased in the elevation, their success in 
the hollow trees, their natural domicile, incontestably proves the truth of this assertion “ 

7608. The feedstig qf bees Is generally defnred till winter or spring/’but this is a most erroneous ptac. 
tice Hives shoulirbe examinra in the course of the month of bq^mber, or about the time of kilhng the 
drones, and if a large hive do6i not weigh thirty pounds, it will oe neeessary to allow it half a pound of 
ho^y, or the same quantity of soft sugar made into syrup, for every pound that is defltient of that 
weight, and in like propoi^tion to smaller hives This work must not be delayed, that time may be given 
for Hie bees to nudie the deposit in their empty cells befbro they are rendered torpid by the cold Sugar 
simply dissolved in watM (which is a common practice), and sugar boiled with water into a syrup, term 
coni^Unds very diffbrently suHcd for the winter store of bees. When the former is slanted for tqelr imme¬ 
diate nourishment, as in ^ring, it will answer dually as a syrup, but if to be laid up as Store, the heat of 
the hive quickly evaporating the water, leaves t^e sugar m diy crystals, not to be actM upon by the trunks 
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of the be« 9 |r Hives may be killed wltb hunger while soma pounds’ weight of sugar remain In this state in 
tbeir cells. Th 4 boilmg of sugar into syrup forms a closer combination with the water, by which it is pre¬ 
sented from Hying on^ and a consistence resembling that of honey retiined. Howison has had frequent 
experience of hives, not containing a pound of honey, preserved In perfect health through tlie winter with 
sugar so mepared, when'given in proj^r time and in sutticient quantity. 

7609. To protect hi'tici from the cold, they are covered with straw or rushes, about the end of ^ptember, 
or later, according to the ellmate and season. Uhis is an esM-ntial business, as well covered hives always 
prosper better the following season than such as have not been covered. In October, the aperture at which 
the bees enter should generally be narrowed, so as only one ber may pass at a time. Indeed, as a very 
small portion of air is necessary for bees in their torpid state, it were better, during severe frosts, to be 
entirely shut up, as numbers of them are oftew lost from being enticed to quit the hive by the sunsbine of 
a winter day. it will, however, be proper at ~me8 to remove, by a crooked wire, or similar instrument^ 
the dead bees and other Hlth, which the living at this season are unable to perform of themselves. Xo 
hives. Whose stock of honey was sufficient for tneir maintenance, or those to which a proper quantity of 
sugar bad been given for that purpose, no frirther attention will be necessary until the breeding season 
arrives. This, in warm situations, generally takes piatib about the beginning of May; and in cold, about a 
month after. The young bees, for a short time previous to their leaving their cells, and some after, require 
being fed with the same regularity that young birds are by their parents; and if the store in the hive be 
exhausted, and the weather such as not to admit of the working bees going abroad to collect food in sutfi. 

' cient quantity fur themselves and their brood, the |x>wcrful principle of aftbetion for their young compels 
them to part with what is not enough for their support, at the expense of their own lives, lb prevent 
such accidents, it is aitvisable^, if during the breeding season it ram for two successive days, to feed ^ 
the bees indiscriminately, as it would be difficult to asc-ertaiii tlioso only who require it. 

7610. TAeswariniWq/'Ocesgcnurally commencesin June, in some seasons earlier, and incold climates or 

seasons later. The first swarming is so long iireccdcd by the appearance of drones, and hanging out of 
working bees, that if the time of their leaving the hive is not observed, it must be owing to want of care. 
The signs of the second are, however, more equivocal, the most certain being that of the queen, a day or 
two before swarming, at intervals of a few minutes^ giving out a sound a good deal resembling that of a 
cricket. It frequently hamiens tliat the swarm will leave tlic old hive, and return again several times, 
which is always owing to the queen not having accompanied them, or from having dropiied on the ground, 
being too young to 6y to a distance. Gooseberry, currant, or other low bushes, should be planted at a 
short distance from the hives, for the bees to swarm upon, otherwise they are apt to fly away; by attending 
to this, Howison has not lost a swarm by straying lor several years. When a hive yields more than two 
swarms, these should uniformly be joined to others that are weak, as from tlie lateness of the season, and 
defleieiiey in number, they will otherwise perish. Tins Juretion is easily formed, by inverting at night 
the hive in which they arc, and placing over it the one yhu intend tliem to enter. They soon ascend, and 
apparently with no opimsition from the former possessors. Sliould the weather, for some days after 
swarming, be unfavourable for the bees going out, tliey must be led with care until it clears up, otheririse 
the young swarm will run a great risk of dying • . 

7611. The honey may be taken from hives of the common construction by three modes, partial depriv¬ 
ation, total deprivation, and suffocation. 

761Si Partial deprtvation is performed about the beginning of September. Having aseertained the 
weight of the hive, and consequently the quantity of honeycomb which is to be extracted, begin (he 
operation as soon as evening sets in, by inverting the full hive, and placing an empty one over it; par¬ 
ticular care must be taken that the two hives arc of the same diameter, tor if they aitfbr in their dImen. 
sions it will not be possible to eSbet the driving of the bees. The luves being placed on each other, a 
sheet or large table-cloth must bo tied round them at their point of junction, in order to prevent the becS 
from molesting the operator. The hives being thus arranged, beat the sides gently with a stick or the 
hand, but particular caution must be used to beat it on those parts to whirh tlic combs are attached, and 
which will be found parallel with the entrance ot the hive. Ine ascent of the bees into the upper hive 
will be known by a loud humming noiso, indicative of the pleasure in finding an asylum from their 
enemy; in a few minutes the whole comnuiiiity will have ascended, and the hive with the beefi in it may 
be placed ujion the pedestal from which tlic full hive was removed The hive from which the bees have 
been driven must then be taken into the house, and the operation of cutting out the honeycomb com. 
mcnced. Having extracted the requisite quantity of comb, this opjiortunity must be embraecd of inspecting 
the hive, and of cleaning it from any noxious matter. In cutting the combs, however, partiriilar attention 
should be paid not to rut into two or three combs at once, but having commenretl the cutting of one^ to 
pursue it to the top of the hive; and this caution is necessary fur two reasons. If you begin 'Jic cutting 
of two or three combs at dhe time, were you to extract the whole of them, you would perha|>a take too 
much ; and secondly, to sbm in the middle of a comb would be attended with very pernicious eonse. 
quences, as the honey would dnqi from the cells which have been cut in two, and then tlie bees, on being 
returned to their native lilve, might be drowned in their own sweets. Ibe bees also, in their return to 
their natural domicile, being still under the impression of fear, would nut give so much attention to the 
honey which flows from the divided ceils; and as it would fall on the board, and from that on the ground, 
the bees belonging to tbo other hives would immediately scent the wasted treasure, and a general attack 
cm the deprivaied Rivo might be'dreaded. Ihe deprivation of the honeycomb being ciTected, the hive 
may be returned to its former position, and reversing the hive which contains the bees, and placing the 
(teprivatad hive over it, they may be left in that situation till the morning, when the bees will be found to 
have taken possession of their native hive, and, if the season proves fine, may replenish what they have' 
lost {JUttuh't Treatue on Sees.) * 

7613. Total de^ivat/im is eftbeted in the same manner, but carlierjn the season, immediately jOftcr the 


one, if not two, swarms are lost 

7614. fSttffixation is performed when the season of flowers begins to decline, and generally in October. 
The smoke of paper, or linen rag soaked or smeared with melted sulphur, is introduced to the hive by 
placing it in a hole in the ground, where a few shreds of these articles are undergoing a smothering imm.^ 
bUstion; or the ftiH hive may be placed on an empty one, inverted as in partial deprivation, anAthe sul- 
phureous smoke introduced by a fumigating beUows, &c. The bees will fkll from the upper to the lower 
nive in k few minut^ when they may be removed and buried, to prevent resuscitation. Such adeathf 
seems one of the easiest, both ta the insects themselves, and to human feelings. Indeed, the marw 
deprivation of life to animals, not endowed with sentiment or reflection, is reduced to the precise pain of 
the moment, without reference to the patt or the friMre; and as each pulsation of this pain increases in 
cflTect en the one hand, so, on the other, the susceptibility of AoUng it diminishes. Civilised man is the 
only animal to whom death hot terirors, and hence the origin of that false humanity, which condemns 
kiliingof bees in order fo obtain their honeyt but Which might, with as much justice, be applied to the 
destruction of almost any other animal used in domestldeconomy, as fowls, game, fish, (gittle, dec. 

7615 On the produce andprqfit of beet much has been said by me patriotic apiarians. Both, however 
are extremely uneer^n; and as to the prqjfiit, it con nOver be great, while there is the competition of aU 
Europe to contend -with aa to honey and wax, and ne> great demand for iwarmt. Bees, however,.are 
interesting creatures; are supported at almost no expense j and a b ive or two Is therefore very tlesiraolo 
in the garden of every former and cottager- * 
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7616 The craw or cray fith (Cancer ^stacus I.yfig 962 )f called sotnetilines the fresh 
962 water lobster, inhabits still nvSrs, and forms 

holes in the banks 

7617 They are soul to he tniirtiioiu and of an 
ex^rltent flavour, and are prepared in cooking like 
lobsters or shrimps In fonner times they were 
celebrated for sundry medicinal virtues, but •these 
teem to be now forgotten Ihe flavour of these anU 
mals, nevertheless, depends entirely on the nature 
oi thcr lood Like all others of their tribe, they fe^ 
principally upon flesh. 1 hey might be advantageously 
cultivated in ponds and marshes, but should not be 
put into fl'.h ponds, as they arc detrimental to the 
try A breeding stock may frequently be purchased 
in Covei Garden market, or procured mim any of 
the small rivers near London, they arc also said to 
be plentiful near Alnwick in Northumberland 

7618 The edible snail (Helix pomatia I., fig 7* a), although a native of the Con¬ 
tinent, has been long naturalised m some parts of England 



7619 It h the largeit mectes found m Furope The animal being fleshr and not of an unpleasant 
flavour,ha8 been used as mod from early times It owes its introduition intoLiifci-ind to certain medicinal 
virtues, no less thin to its repute on the Continent as an article ot lood, but the flrit of these properties 
has long since been forgotten, and no progress Ins yet been made in introduiing it on our tables It is 
not so ibundant in ItiTy as the common girdcii sn til (H horttiisis I ), whii h may be seen, exposed in 
cages, in the markets of Genoa and other uties We have no certain information which of these ‘•pteies 
was held in repute among Ihe Homans, who had their eochlelrii or stcus, where snails were bred, and 
fattened upon bran and sotldtn lees ot wine Ihe H nomSitia is picserved near Vienna in large pits, 
covered with boards, ind fed with cabbage Icivcs and other vegetablea 


620. The medicinal leech (jffirudo mcdicinalis I ) grows to the length of two or 
three inches. The body is of a blackish-bron n colour, marked on the back viith six 
yellow spots, aric^ edged with a yellow lin^ on each side , but both the spots and the lines 
grow faint, anil almost disappear at some seasons. The head is smaller than tlie tail, 
wlifch five'' itsell very firmly on any thing the creature pleases It is viviparous, and pro¬ 
duces but one young at a time, which is in the month of July It is an inhabitant of 
clear running water, but m winter the leech resorts to deep water, and in severe weather 
letires to a great depth in the ground, leaving a small aperture to its subterranean habit¬ 
ation It begins to make its appearance in March or Apiil Water alone is not tlie 
natural element of leeches, as it is supposed, but conjointly with ground or mud 
7621 The usual food of tht medicinal and ttuut keck is derived t'om the suction of the spawn of fish , * 
and leeches will not untrequently be found adhering to the fish themselves but Irogs form the most eon. 
siderable portion ot then focxl, hence, the best leerhes arc found in waters much inhabited by tlicse 
animals Ihe medicinal and trout leech do not like the lu rse leerh, take any solid food. nor have they 
the like propensity to destroy their own or any other spciies of the genus, but these the horse leerh wiU 
not hesitate to devour {Ntiolm s Journal, vol iv p JIJ) If put into shallow tit ir ponds it will breed 
freely, and this is practised by some herb ihsts and apothecirics in the neiglilmurh lod of London 
Iffil Ihe u\e of Ueehes for the piinxise ot local bleeding is very considcrabk There arc ft ur pnnripal 
importers of leeches in London alone, whose average imports are said to be 1>(,(KX) per month eacn, 
making a total of hUO UOO, or sei en mtllt ms In > hundi < d th iusand m one y at Un the ( oiitincnt, whci e 
they arc obtained at a miirh ehe iper rate, the numtiers employed are enormous (Ibid) ihi London 
market is i^rtly supplied from the lakes oi Cumberland, wheit the Icet ht s are caught by women, who go 
into the water bare legged, and after a few have fastened, they walk out and pi..k them off A good many 
are also brought from Holland 


Chap XII. 

Ammals noxious to Agriculture. 

7629. Almost every animal may be injurious to the agncullunst in some way or other. 
All the cultivated live stock will, if not e luded by fences, eg prevented by herding, eat 
or tread down corn crops or othei plants m culture Those animals, as the dog and 
feiret, which assist him in deterring or in eateliing noxious animals which would prey on 
others, will themselves become depredators if not attended to, and even man, the only 
rational^ an<^ therefore tlie most valuable of agricultural servant^ will prove, under certain 
circum5fan<aes, the greatest of all enemies to the agriculturist We shall glance at the 
different onttnals more especially noxious in the order of their usual classification, 

• Sect. I. Noxious Mammdhom 

',624. noxious Mamm&ha man, in a demoralised state, is the most injurious. The 
remedy is fur^shed by the law, — the preventive is good education, and civil and kind 
treatment by the master. 

7825 The for (Cknif Tiftlpea) commits great ravages among Iambs, poultry, geese, &c* To destroy It, 
the fkrroer roust take a sheep s paiineb and fasten it to a long stick, then rub his shoes well upon the 
paunch, thkt the fox may not scent his feet He should then draw his paunch alter him as a trail, a mile 
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a steel-trap in the plain iiart of a large field, distant ft'om paths and hedges; then open the trap, place it 
on the ground, cut out the exact sh.npe thereof in a turf, and take out just so much earth to meKe room 
for it to stand, and then cover it a^in very neatly with the turf you cut out. As the joint of the turf 
will not close exactly, procure some mould of mole-hill newly thrown up, and stick some grass on it, 
as if it grew there. Scatter some mould of the mole-hill very ihln three difierent ways, at the distance of 
ten or twelve yards firoro the trap; let this mould be thrown on spots fifteen or sixteen inches square j 
and where the trap is placed, lay three or four small pieces of cheese; and then, with a sheep's paunch. 




be almost always sure of catching him. You must take carethat your trap be left loose, that he may draw 
it to some hedge or covert, or he will otherwise bite otT hia leg, and so make his esca|>e — Or near the spot 
where the fox uses much to resort, fix a stick or pole, much in the same manner as for a woodcock. To 
explain this more exactly; tie a string to some pole set last in the ground, and to this string fasten a small 
short stick, made thin on the upper side, wilti a notch at the lower end of it; then set another stick fast in 
the ground, with a nick under it; bend down the pole, and let the nicks or notches join in the slightest 
degree; then oiien the noose or string, and place it in the path or walk of the fox. By strewing flesh-meat, 
pieces of cheese, &c., as you pass along, you may entice the fox to take the same road. 

76^5. T'o sAoot a/ux, anoint the soles of the shoes with swine's fat, a little broiled; then go towards the 
wooil, and, in returning, drop here and thcic a hit of swine’s liver, roasted and dipped m honey, drawing 
after you a dead cat; and by these means he will be allured to tollow you. ^ 

7927 The/ox is sometimes taken with a hook, made of large wire, and turning on a swivel like the collar 
of a greyhound; it is usually liiiiig so liigli from the ground, that he is compiled to leap to catch at it; 
and baited with fresh liver, cheese, &c., and if a trail be run with a sheep’s paunch, as before directed, he 
will lie drawn to the bait with the gieatest ease. 

7G‘28. The pole.cat (/^lis I’utbrius J..'j may be caught and destroyed by a dead-fall, constructed in the 
following manner;—Take a square piece of wood, weighing forty or fifty pounds; bore a hole in the 
middle of the upper side, and set aciooked hook fast in it; then set four forked stakes fast in the ground, 
and lay two sticks across, on which sticks lay a long staS; to hold the dead.fall up to the crook ; ana under 
this crook put a short stick, and fasten a line to it: this line must roach down to tlic bridge below; and 
this bridge you must make about five or six inches broad. On both sides of this dead-tall place boaros or 
pales, or edge it with close rods, and make it ten or twelve inches high, iict the entrance be no wider 
than the breadth of the deatl-fdll — A pigeon house, surrounded with a wet ditch, will tend to preserve 
the pigeons; for beasts of prey n.-iturally avoid water, f 

7ri!W. The weasel, or Foumart {Fk\is vulghris h ), though in some respects bcneficial,*in as much as when 
domesticated it destroys rats, mice, moles, and other noxious vermin, is nevertheless, in a wild staje, a 
fortnuldble foe to poultiy and rabbits. Weasels may be destroyed by putting in their haunts «mall piwea 
of paste, consisting of pulverised sal aminoiiiac, mixed up with the wdiite of an egg, wlieateif flour, and 
honey. The strewing of rue round the place where hens nestle, is also said to drive away these depre. 
dators; as .iKo will the smell of a burnt cat; as all animals are terrified at the burning of one of their own, 
or of a similar species. 

7(i)0. 7he badger (l/^rsus Afhlcs 7.) destroys grc.at numbers of young pigs, lambs, and poultry, every 
year. Some use a steel-trap, or a siiring, such as foxes arc taken in, to catch them. Others sink a pit-fail, 

. five feet in dcptli and four in length, forming it narrow at top and bottom, and wider in the middle: they 
then cover it with small sticks and leaves, so that the badger may tall in when ho comes on ib Foxes 
arc sometimes taken in this manner. Others, again, pursue a badger to his hole, and dig him out: this is 
done by moonlight 

701. The mole (Tfillia europa;'a) is injurious by tlie subterraneous ro-ads and hills of earth which it 
forms in grass lands Vvitli regard to the removal of inole-hills various practices are in use; but the most 
cfTcctiial IS that derived from the experience ot a successtul mole-catcher, and communicated to the public 
by Ur Darwin, in his Phytologta. This man commenced his operations before sun-rising, when he carc- 
lully watched their sitinition; and frequently observing the motion of the earth above their walks, ho 
struck a spade into the ground behind them, cut otf their retreat, and then dug tliem up. As moles 
Usually place their nests at a greater depth in the ground than their common habitation lies, and thus 
form an elevation or roole-hill, the next step is to destroy these nests by the spade; after which the fte- 
qiicnted paths arc to be distinguished from tne bye-roads, for the purpose of setting subterraneous traps, 
'i'his object may be efibet^ by marking every new mole-hill witli a slight pres-sure of the foKt, and ob¬ 
serving the next day whether a mole has passed over it, and destroyed such mark; and this ojicmtion 
should he repeated two or three mornings successively, but without making tlie pressure so deep as to 
alarm the animal, and occasion anotlicr passage to be opened Now, the traps are to he set in frequented 
paths, and should be made ot a hollow wooden semi-cyliiidcr (fg ), cacti end of which sbouid be fur- 
iiislied with grooved rings, containing two nooses of horse-hair, that arc loosely fastened in the centre by j 
means ot a peg, and are stretched above the surface of the ground by a bent stick or strong hoop. As 
soon as the mole passes halfway through one of these nooses, and removes the central peg in its course, 
the hoop, or bent stick, rises in consequence of its elasticity, and of course strangles ihe mole. The sim¬ 
plicity of this mmie of destroying mole-hills and moles recommends itself to general adoption, as those 
whose grounds are thus infested may easily extirpate them, by teaching this practice to tlieir labourers. 

7632. The domestic or Norway rat (Mbs Hattus L,, Jig. 963.) is now generally difiiised throughout this 
9 g 3 roumry, where it lias almost extirpated the indigenous black rat It 

Is the most noxious quadruped we have, as it is destructive both to 
the live and dead stock of the fanner. The following methods for de. 
• stroying it are preferable to all others, and are given in Wtttiek'e 
Domestic Economy, vol ilL ; — Fry a piece of sponge with salt butter in 
® I*®"» compress it between two plates, and cut it into small 
1 T> pieces, and scatter them about the holes ftequented by rats and mice 

This preparation is devoured with avidity; it excites thirst in the 
animals, which should be gratified by exposing shallow v^els con. 
tatning water. On drinking this fluid, after having swaiftwed the 
burnt sponge, it distends their stomach, and proves a fatal repast — 
Or, a capacious cask of moderate height must be procured, and put 
In the vicinity of places infested lyith rata During the first week this vessel is only employed to allure 
the rats to visit the solid top of the cask, by means of boards or planks arranged in a sloping direction to 
the floor, which are every day strewed with oatmeal, or any other food squally grateful to tlieir palate j 
and the principal part of which is exposed on the surface After having tnus been lulled intosecunty, and 
accustomed to find a regular supply for their meals, a skin of parchment is substituted for the woodeiatop 
of the cask, and the former is cut for several inches, with transverse incisions through the centre, so as to 
yield on the smallest pressure. At the same time, a few gallons of water, to Hie depth ofifive or six inches, 
are pour^ into the empty cask. In the middle of this dement a brick or stone is plaeed, so as to project 
one or two inches shave the fluid: and that one rat may find on the former a place of reftigc. These pre¬ 
paratory measures being taken, the boards as Well as the top of the rask should now be furnished with 
proper bai^ in order to induce them to repeat their viittss No sooner docs one of these marauders plunge 
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through the lection of the parchment into the msel, th m it retreats to the brick or stone, and commences 
lU lamentations for relief Nor arc its whining noti^ uttc red in vain, others soon follow, and share the 
same fate, when a dreadful conflict begins among thim, to decide the possession of me dry asylum 
Battles tuilow m rapid succession, attendctl with suih loud and noisy shrieks, that all the rats in the 
neighbourhood hasten to the fatal spot, where they experience similar disasters rhus hundreds may be 
caught by a stratagem, which might be greatly facilitated by exposing a hi mg rat takcDsin a trap, or pur. 
chased hrom a professional r lUcatcher » 

1G33 A 5ucte8^ul mode qf etiitcmg fats has been lat^y practised by Broi,d, a farmer at Thruxton in 
Herefordshire He uses a bore trap, two feet long, eight inches wide, and nine inches d(^>. and litUe 
diflbrent in construction ftom the common one His secret consists in scenting light-colourra malt, and 
also some wheat straws, with oil of lariways, and not setting the traps tor a diy or two till the rats nave 
been accustomed to eat the malt without fc'ir (F yfae p 4SI ) 

7634 Paul qf Sstaiston's rattery is thus described by S Taylor, Fsq in the Gard€ntr*s Magazfne ^ 


76'i5 ThUratterjfwa&inwmtedhjMr R Pau)ofStAr{>ton,in 
Norfolk wrd much lAbour and timo t Irng it to 

perfe tion | and, though lirtiiK in a Mtiiallon \ i*r I arly t vo r 
a1 le for encmirig njr tiu. brerd of rat« uned to t ta l t1 il 1 e 
had com) letelv M Idurd Ihstn Intact Than heard! 11 nay 
that he < flHvd a reward to any one w) o would Imi j, r its n 
his prsnukCh, aid (hit having tnwked and tumtaoll one 


pmlcular pair, he betted a waiter that he shofuld soon catch 
(hem both which. In the lourst ot avcrytLwda)H he did 
11 silet ti'd, aa the Mte (fh % rattery some oulh ust where rats 
yttiok lown toirtyiuent aidwlichh couJ 1 lock up andketp 
(iH re I to h y own (levices aid opiritionk 111 t hi tiiid bis 
tr I, the r nstruct on of which will 1 m* Im t undersiood bv re 
femni, to tlie aiioiui anjuv, sketches ^ 1 llns 



^ he snine letters r & r to each of tl e 
fi*. ires 


A I n I View of the (rap witht club 
isectum) 

o Tamgitudinal ttccti n f tr i| 

c# B r 1w T« V cw of lonf, t d lal ec* 
ito 1 of tiaiK 

n, T> iibt ng C i tic 

J 1 011 111 If I 
, M ugh of n I 1 1 

d, Paxtltloi wall 

e (irouB 1 Ic 1 1 

f 1 Ipe il 1 1 k or u1 

g, rathnb floor, or I i( f tr ip. 

A, Ih wcIgltiJ cn 1 of til fill, to 
bi it I ick into its place 

l, 1 he end of tl e that g ves way 
vnd^T the rats 

/, i rough, or thoroi ghfare, in w 1 irh 
the trap (i) U placed 

m. The feeding end id* the trough. 
m, The end at which tlie rats enter 


c 



9, Loose wood, to Mtrn both as a 
cover and a road Into the trap 


p, A slip of wood, to which the rats 
spring from the pipe and wMch 
nves way under them, and IM) 
them into the water b low 
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■pot endeavQvrtKi to rnako m Uivltlng and eomfortablfl to 
the nnlmali os possible, for which purpose he ploccd fec^t^ 
loose wood, end even straw, wuh »n occe&lonai wheit ai^ef. 
on end about the tnn ktn olnn wiw, to render the trough (0 
e complete thorougluAre, for which puipose At. trap or Alline 
trottono (g) uiisi for sever^ da^s, securca bjr a pln^ the end 



76^6 Thf heav^i^ Pmd nf *iiar»ton*» trapis»ihAt, when once 
•et, and the catth (r) rcgulate<l to its proper pitch, it rtHpurLb 
no foriher trouble One is hUlllLknt lor the whole priiiiises 
Ihe Kn.it ohjCit IS, to giveUiem timeenoUKh to gi (luqn iiiitcd 
wi A It tor V, tuch {nirpose entry thuiK hoiiUl b« clone to attric t 
them to ll L spot, *ind to make tbtinfecl thimsclves it home 
A little pale iii^t, sliKhtly tinctured with oil cl tirawdy, will 
prove to be the inobt inviting dish you can Mt belire them and 
It Will bt will to biar jii mind, that no p iit ot tlu trap, not even 
the straw or the wo A by which It is surrounded, ou^ht to lie 
touchud by the naked hand witlioiit first rubbioK the skin a ith 
a ivortion of the oil of caraway Jk> not scatter the malt uj on 
Ae bridge (g), but spread li canUssly, as It aiie, about the 
fteding end cif tile trough (m) ll will tliiH be in si^ht frcmi 
the Ollier end (u), *mcl, to get it, tlu nts must pibs Ao 
brulgL (g), for It will bt stm at*l(ii ll, Ih ittheeutiancL to 
thetnipis now (1^ nurtiis of Uu. wcmhI piled up) st the end of the 
trough (a), <UUi aigli at hrst it had an entrance it cadi«nd, 
md wit, as 1 have stUed, a complete Aoroui..hfare Indeed, 
Honu. 1 ave them on this \ Ian still having n > i irtii iilar feed¬ 
ing plice, and misting entirely to lime iml uiiiire for what 
thiy iniycUih, haimg hrst tiken puns to make the trap a 
run, ituf the |lict itself ihirbour for rats 1 clo not know 
that It IS riMnisltL for me to add ininv more words Ihe 
drawinipt sumi i< ntl> explain the pnnriple and sstodtnun 
.lb, those c in be deter cd by thi pr jtttor, ind must, m 
sonic cUgree, deiicnd on the SI ole nvciiiLiiic of Ac build¬ 
ing to which the ritlci^ I'd ihi trap itself should 

noi Ik. ibove three or four Inches wide, incl tucive <r hfiecii 
imius long, in order to allow plenty < t ro m for Ae fill of a 
large rat Jhc forlorn hojic* mA which hcdrojfcd from 


Cm) used u a feeding place. After Ae rata had got aecustooMd 
to the qiot, uid pai^ the brltlge witli confidence, he took out 
the |itn which set Uied it, and cverv rat that attempted to paaa 
tliereafter waa taken prisoner I Aould hurtt ooterve, thirt 

-- ..... ^ necessary In thi. consinicUon of this part ^ the 

it la not enough that (lie floor ifive way under the 
rat, and be tnen-lv Iwought back Aw Ita plaie 
wain by the balance wriiAt: the end of 

the brutge (k) One rat might he accidRiUlW 
y caught, but you would not ciMch a leoimd* 
ihey are, ns b wcU known, remarkably cunning 
7* and lusplclous In their dlsnosltiona i and are 
in the habit of trying the brl^e with Aeir fore¬ 
feet, in Older to ascertain Its soundness, pcerJouslj 
to adventuring the weight of Aeir bodies thereon. 
It Is ot vintis, thcrifore, that unlesa Ae bridge la 
suflldently fistened to enAle the rat to mike Ala 
trial, tile trap w 111 tw no trap to Aem« and yet the 
(4(cn or fdstoniiig should not be so stift but AatU 
will suffer the liridge to give way under Aeir w^ghC 
when (iiue upon It i cannot Aow thb catch m 
my skctilicx, they are so amall, but (eulanflng Ae 
Stale) It IS, when the brx^eis viewed si^wi^a, 
aoiTK thing like Ac viDcxed sketch (flg 9(i> ) g 
js th( bridge or fill of wood tipped with Ain sheet 
iron at the end It), u hu h works Into the catch (r), 
TIus citrli khnum be sufTIrientiy rank lolienr tlie 
trial aln iily n of and yet not so i ank but that 
it sufll r At hridgi to fdl when wanted fits Aown by 
thp dotted lines ti) It is brought back by the 
weight (A), And moves on pivots at s 
" doulitlnc cislU,"—for, you will observe, my friend had the 
Pt/grtm^M Pufireu m liis4>c wbiri ht was thus lulMiunng to 
entrip sinners, - * Ae forlorn hope,' 1 iiay, should lie suffl 
iKntiy iUcp to proient (he rat fi >in making nnv attempt to 
reach (ht I ottoni of the tiap (g) fur whh h puriiose it Atniid 
be of a conical firm, and ixiuctlj smooth inside Opce m 
the fiirlom hope, Uien ft n, be has no means of egress but by 
the pipe or dram (/*), the length of wlmh is Immateri U, and 
u Inch conducts to a tub or < isUnm of water cnlled, not inaptly, 
the slough of dtspond .Agiinst the side of Ais tub is uxed 

fhp (p), u|Km which, aa the only chance of escajie, Ae rat 
imps frtmi the mouth of the pi]ip (y*) It givt 
iiiiii, ICS shown by the duiud line, tiid iic soon encis oil career 
in. Ae slough of despond ’ It will be obMirved, (hat Ae 
oi^Rtion of Ais trip is so silent, add yet so effectual, that 
hundreds may be caught in qiiu k htiri(*Mron without any alarm 
Ik mg given to tlie ttinamder for it appi ars that Acy continue 
but a very Aort tunc in the forlorn nofie. It evlng it almost 
itnmtdiaUiv forfop slough of despond ’ thtir ffnmirsuii in 
which (it being at such a disiam c from the tr ip) is unattenihai. 
with any nulse whereas, hod the water Ikui immediately 
under Ac fill (g), each rat would have on ahiomd more or less 
ofdi&tuib nee, md thus have lutiniiduud immy Hestdes, the 
mt re exammaiion ot Ac t ihiem, and taking out Ae captur^, 
would have I e n a c onclaiit siiurcc of mnoyance, wi^Teas, In 
Its I rc*scnt situation, it mav l>e examined every day vfltkuiut in 
the Ic St Miierfeiing wiA the trap My frimd had g Biouie- 
trapon the same principle, only on a smaller scale, and dft^jAter 
materials, which answered extremely well i he mi^dfflmicd 
(hroui,h tlie trap into a IjtUe cistern of water beneath. (Sard. 
Mag vol VI p 58&) 



7637 The long tiiih dJiiId mome {Mbt syltdtirus i ,flg '«)6 a), and the eliort-tailed field mouse (i), 

96 ^ are >i«th ntliir larittr than the common inuuic (jr late jenrs they 

have appeHred in vast numbers in some jurts of England, and caused 
inralc 111 tide dun.igi to the agritullimst In 18H, and the following 
year, the extcnsivL plantations in Dean and New forests wire nearly 
distrojed, over an extent ot five hundrid acres the devastation was 
causeci by these verinip attacking the fiic year old oak and ihestnut 
plants, which they barkid round at the Ixittuin, and (onsiijuriitly 
destroyed. Ash, larrh, fir, and holly plants were served iif the same 
way, and, in many instaiiiis, the roots wire gnawed through two or 
three inches below the surface I.iord (Tlinbcrvic obMives, that this 
alirming havor first Ix.canic apptrent in 1811, and increasid to such a 
sligreu in the three following years, that the greatest alarm was felt by 
govirninent for the safety ul the growing tinibir on these extensive 
forests Seven or eight different sorts of traps were set, a great variety 
of jxnsons tried, rats were brought in numbers and tumid loose in those 
enclosures most infected, and crows, magpies, and owls were impressed 
into the service, hut the number of these animals was so prodigious 
that no sensible diminution was perceived At length a vast number of 
pits were dug, and as this method produced the most bcnelidal results, 
we shall desrnbe it The pits were made from eighteen to twenty inchts deep at the bottom, aliout two 
feet in length, and one foot and a half in width, and, at the top, only eighteen inclicw long and nine wide, 
or, indcxxl, as small as the earth could be got out of a hole of that depth , for the wider they are below, 
and the narrower above, the b^ter they answer their purposo They were made twenty yards asunder, or 
atxiut twelve on an acre, or, where the mire were less numerous, thirty yards ai>art Hy this method 
thirty thousand mice were caught in a short time, but a far greater number had been taken out of the 
holes, either alive or dead, by stoats, weasels, crows, and especially bawka It was for a long time 
supposed that this damage had been caused by rabbits, and it is very probable that similar injurira are 
fiequcntly attributed erroneously to these animals borne years ago an extraordinary quantito of mice 
created simitar devastation in Lord liagot’s extensive woods in btaffordshire, and in those of Lora Downes 
in Yorkshire (Zool Journal, So 4 p 431 

7638 The field moute, in iheforeet qf Dean, had become so destructive in 1813, that after trying traps, 

baits with poison, dogs, cats, &c yith little success, at last the plan of catching them by holes was nit 
upon These holes were made from eighteen inches to two feet long, sixteen or eighteen inches deep, 
about the width of a spade at the tup, fourteen or fifteen inches wide a^he bottom, and three or four 
inches lonMr at the bottom than at the top The object was to get the bottom of the hole three or four 
inches wider ev^ way than the top, and the sides firm, otherwise the mice would run up the sidesNind 
get out arain. The holes were made at twenty yards apart each wav, ov er a surface of about 3300 acres: 
.30,000 mice were very soon caught, and the ground was IVeed from them for twoor three years As many 
as fifteen have been found in a hole in one night, when not taken out soon, thev fell on and ate each 
other These mice, ave are informed, uewd not only to cat the acorns when newly planted, but to eat 
through the stems of trees seven and eight feet high, and one ini h and a half In diameter; the part eaten 
through was the collar, or seat of life. (SiiliHgton’s Faeti on Oakt and Ttees, 4« p , 
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Sect. II Birds injurious to AgncuUure. 

76S9 Of birds, the most decidedly injurious to man are the different hai/iks and 
kites, as most oi the species attack and devour young poultry. 

7610 larious methods have been pro)io8ed for remtdf ng tins evil, but they evince little acquaintance 
with the h ibits ot these birds Mr Wiinson retnnunends thst the iircvalent custom, ol nailing such as 
have been killed against barn doors or outho ists be exchanged tor the following — In such parts of the 
country as are frequented by these birds, let two or three poles, ten or twelve feet high, be placed in the 
farmer s poultry yard, each iiolc being turnislicd with anf ron spike six or eight inches long, pass this 
spike through the body of a dead hawk in the direction of flic back bone it will thus be firmly secured, 
and give the bird an erect position, the win„4 being free will be moved by every breeze, and their unna. 
tural motion will prove the tiest scireerow either tor ravenous or granivorous birds, more particularly the 
latter Destruction by the gun is of course the most e ffcetual 

7641. Whether granivorous birds ait mote itywnoMt than benefiti'il to the farmer, is 
very questionable. 

7li42. The a ow, rook, rat en, sparrou , magpie, and starting are commonly called granivorous, yet this 
IS an error, for they ire all omnivorous, th it i>, leeding both U|ion an i -il and vegetable substances, and 
more particularly upon insects We arc annually told of large crops b, ig either w}|nlly or partially 
destroyed by insects of some sort or other, but we never hear th it these it juries have been occasioned by 
birds Ihcsc lomplaints have certainly been more numerous ot late years than formerly, and this la 
attributed by Mr Sw iinson to the dcstriic tion of small birds (as w istc lands are brought into cultivation), 
to the gnat diininutiun of rookeries and to the toolish prejudice which the generality of farmers have 
taken up igainst these latter birds, which they destroy without mercy In this instance we have been 
less wise than our ancestors, who protcctc i and eultivatkl them, and by whom they were justly considered 
of the gresftest benefit to mankincl Nature seems, indeed, to has c pointed this out to us, for she has dis 
trihutM the crow in all parts c t the habitable world Yet the farmer will enquire, “ What good can these 
birds do me, when they come on my newly sown land, and root up the seed f ibe answer Is vciy short. 
The crows and rooks do not come for the express purpose of eating or destroying the seed, but for 
devouring the insects, snails, and grubs turned up bv the plough or harrow, these are their favourite 
food, and while so occupied, the small quantity of seed they may eat or displace is returned to the f trnier 
ten fold by t|^ saved from the insects W illis, in sjicsking of the destruction c aiised by the hedgechafle r 
. or cockehafm, says that “nheic meadows ancf corn fields were destroyed by them, and judiciously 
concludes by observing ‘ that the many rookeries with us is the reason why we have so few of these 
desfiuetive Insects (/fist t/f Aoithumbetland) 

t 

Sect III Insects injurious to AgricvBure. 

7641 Insects, abot e all other antnuilt, ire by fir the most injurious to the agriculturist, 
not only from their numbers, but from their attacking the produce of the earth in all its 
stages of growth and maturity We have already pointed out tlie advantage, not to say 
the necessity, of a certain knowledge being acquired respecting insects, by all persons 
engaged in agricultural pursuits We shall now explain, in popular language, the dif¬ 
ferent tribes or orders into which they arc divided , the changes they undergo, and the 
injuries Uicy produce to man, and the animals and vegetables which he cultivates. 
Numerous insects, much more destructive tlian those wc shall enumerate, are found in 
other climates, but from wluch the British agriculturist has, happily, nothing to fear, and 
therefore need not be acquainted with • The reader will, however, find much valuable 
informatkin respecting them concentrated in Kirby and Spenee ? Introduction to Ento- 
snol tgy, vol. 1 


SuBSECT. 1 . Physiology of Insects 

7644 Insects are disUngtashed from toorms (/times f ) by always having feet in their pcrfisit state, 
as the beetle, butterfly, &r Worms criwl upon their bellies and have no feet, as the earth worm, slug, 
snail, Ac 1 he generality of insetts have only six feet, but some few,generally called by this name,have 
a great many is the wood louse centipede &c 

7645 Nearly atl tnsec's are ot iparout, that is, produced from an egg Tliese eggs are seldom fbund 
singly they are smill in size, and do not grow fhe eggs of some species are hati hed in a few days, 
while those of others remain during the winter, and the young do hot come forth until the season at which 
the leaves ot the plants upon which they feed beg n to expand 

7646. The tcrond itate qf the tiittel ts calUd the et i ca, or larva in systematic language and is known to 
the vulgar by various names ( aterpillars are th «e larvm which are ext ised, and Iced upon leaves and 
plants, aa the caterpillar of the common cabbage butterfly {Jig »71 a) The larve of beetles usually live 
in the earth, in the trunks of trees, or m the substance upon which they feed, they are generally of a 
whitish colour, thick and clumsy in form, and are called grubs Ibe larva of the common cockchafer 
IM 970 A .and of the nut beetles 970 c),areof thisdescnption, while the name of maggots isuiually 

f iven to the larvai of flics, bees, ants, &c, all of which live in the same confined state as those of beetles, 
t is in tills stage of existence that insects are most voracious, and consequently most destructive to^ants 
7647 Whert the larva has attained to its fuU she, it changes into the pCipa or chrysalis state Thii U 
done in diflfkrent situations, according to the tribes to which they belong Ihe chrfsalls of butterflies 
(Jig S7J b, e) are naked, and are cither suspended or attached to tre*^, branches, walls, &c Those of 
moths are either concealed In a case like the cocoon ol the silkworm, or the caterpiilar undergoes its 
change m the earth 1 he peripd in which insects remain in this state vanes according to the spec&, but 
in most cases they are inactive and torpid 

7^ The imiigo, or perfect insect, la produced flrom the chrysalis, and is the only state in which all its 
parts and members are fully developed The appearance and economy of perfect insects. In general, is 
totally difterent from those of the Urvse and pupss, and it is only m its final stage of existence that the 
species can be ascertained With the exception of such insects as fbrm the A ptera of Lmnsus, all others 
are furnished with wings, either four or two in number Sone few exceptions, hUwever, occur to this 
rule f the female of the glow worm and of some few moths are apterous, while many brctles (al^oush 
fUriushed with hard winged cases) are destitute of real wings 
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7fi^9 ne tturatiaf qf insects ii extremely variable - the greatest proportion appear to be annuals 
emerging from the egg and passing through the three stages of their existence within the space of a year- 
But there are a ||;reat number of species, particularly atnung the beetles, which pass tliiuc, and even four, 
years in the caterpillar state; and instances are on record ot beetles remaining in timlier from ten to 
fifteen years. The greatest proportion o( moths are biennial, passing the winter in the chrysalis state 
and closing their existence in the succeeding summer. The transitory life ot the Ephemera is proverbial; 
the perfect inscct^ndecd exists but for a day, and seems born only to continue its species, yet in the larva 
state It emoys a life of one. two, or even three yArs. 

SuB&EcT. 2. Arrangement or ClassificcUion of Insects^ 

JSSO jfK fnseefs, os Macleay observes, may b) divided intotwonoups: 1 -Apterous inserts, having either 
no metamorphosis, or only that kind of it the tt idency ol whichls confined to the increase of the number 
of feet ■ these, as their name implies, are destitute of wmgs S. Tt ue msects, ot those whose mctanior|ihosit 
has a tendency to give wings to the perfect or image state, but never more than six feet 

7651 True msects are again divisible into two prim.yy groni>8, the first of these are organised for mas. 
tication in their perfect st.itc, and the second ate organised for suction alone Each ot these divisions, 
according to the system of Maclcay, contains live se])aratc orders, the piincipalciiaracters of which wc shall 
endeavour to make intelligible in common language 

7652 The Mandtbulhta, or ntasticatuig imictt, are furnished with jaws of a homy or membranaceoua 
substance, inhnitiny dll ersiflcd in their form and structure They are divided mtu the following eiders: — 

TrtrhSiSera, The wmoa arc four, soft, and eincntll^ a tube of ill own consmiciion. 1 here arc many ipocirf In tide 
transnarcni, the iipiwr pan: sllshily hairy, and the lower rouiiiry, well hiuiwn, in their pcrfi-r I state, to all lovm of ana- 
folded when at rest. The Inserts of this order are compar- line Vhryahnea rhifinhloa [Jig 967 c) may mse as an ei- 
attrcly few. The raddr, or cadis worm, is tlie larva of the ample of this order, 
spring fly (Phryganea), end lives in the water, concealed withm 



S //vnfenfMrra 1 he wings are four, (har and trail iinic. t r, irh the p<st ol Iroim d < ntrles, and frequently (rouhle- 

The tarsus (or oiitir division of the foot) is < oiiiiioseil of live Minis In tur c trliciis and lurtlers 

jolnts, and til, body Is arniisl with a sting 1 he liee, the ant, S Netinlpltm The wings, with very feweaceptlona,nrefour 
and the wasp, are r,miliar ixamples. in number, clear, trans|iarent, and reiirulated with numerotta 

1 Cl Ml Urn this will .kfinccl and most extensive order areolets, or inegiilarly viuare d visions ihe tad of tlw feinale 

coiniiTxhinds nil inssclB known bv ihename of bwtles Thiy is not arineil with a sting Few, if any.ot these insrctamavhe 

have Ino wings, tomeded lienLoth a jiair of haid wing cises, considered as injuri, us some are. In,te^, Iwn,tidal, as, brum 

winch in, < t c lose tog, ih, r in a straight line down tin back their j red itorvnalnls thei attat k and ilevour a vasi iiionlier 

Tlu-re are mans irilais ot these lo-ucts, which, tadh in Uielr of sinalli-r insects This is more particu arly the habit of the 

larv I and pirl ct stcie, aw eats nsively iitjurious to man. gwen drigoii lly ( I'griim vtrgo, flg 91,7 o', which eierv o — 

4 OribAijttra J he true wings an but two, ven large when m ,y see,during smnnien hovering over jmiiils, and flying shout 

expindsd, and folded Icngthwais when at rt St Thevarico- like a haw k in s, ir, h of Its prey. The hphCmiTa, or day fly 

vewd, eiiher |iartlally or wholl-t. by two wing rases of a thin, (F vulgatx, fig 967 b), likewise belongs to thi/ order, and, 

tough, and rather opaque siibstinLC, somewhat nsenibimg although not viry numerous in tins rimntry, is so abundant on 

parchment, and reticulatesl with small nerves The leading the ( oiilincnt, that they aw oUeclid annually in liarrows, and 

characUrs ,if this order are exemiihfiixt in the Itidtta, or cock allord to the agriculturist ii rich —-t —lu ible manure, 

763i The Tlaustelldta, or suctorial insects, likewise coiitiin five orders Although .-ipparently destitute 
of jaws, there is etery reason to believe, from the observations of the tclebratcil havigny, that the rudi. 
ments of the masticating organs exist in these insects, but that they are so slightly developed as to be totally 
useless, and onlv discoverable under a very strong magniher The suctorial insects in their larva state 
are mostly ftirnished with strong and well defined jaws, and feed voraciously upon animal and vegetable 
bodies; yet, fVom the perfect insect being supported by suction alone, it is obvious that iii this stale they 
can do no iiijury to the agriculturist ITic orders into which they have been divided ace these: — 

1 Le^tSpUra* Then'ingvArvfiwirpthinsinem^anaoPouRpand 
covi red with a fine powden iul»tap<v«g wlut h* lif the niafpiify* 
lii)( kIasKp Is shown to cem^ut of miiuiie sralos, hing oni. ui^ 

ATi^Ypr, like those on hhhes. 1 h« butterfly and moth tribes 
■re fisfiniiar to every one^ as well known examples of those In- 
stpcts, Ui« larva of which are catted b^n>ilUi> 1 he f^pflio 
urtlca>»or unall tortobie-Khidt tiutterfifl ^ 968 )fWillwr«e as 
B good exiunple of the {a o)» larva (6)^ and pupa state (c/ of 
most day-flylnir lipldc^teroofi Imects. 

9. Dt^tra, Tno wings are twop rlegir and transpAfontp 
like th<M of the common house-fly *1 bh order ts very nu¬ 
merous, And contains nioitv insects which sre iniunou& to vefp - 
tables BslanfCaAml tioubusome to man in a uingcd s'ate» as 
dM gnat (f blex^y wban«-fly crane-fly (Tfptitn), Ac 

5 A'ptera, Entomolosistt of the last century nr atipM all 
insects wlthoutwlngs unotr this order, but It isnow mtiicted, 
by loatreille wid Macieay, to such only as have a bivalve articu¬ 
lated fdiesth to their month or rostrum, and no wing*, as ui the 
case of the common flea. 

ds UemipUto. Jnsocts of this order are flimivhed with two 
ftdded wln^, covered by wing-cake , also crowing over each 
otheTa of a semi corneous substance, and which are likewise 
useful as organs of flight* Ibe tersi are comiYosed of three, 
two, at Bomet mea only of one joint, wd the bodv Is much flat¬ 
tened The various insects commonly called field bogn, which 
emit a strong and disagreeable aim41 when handled, are all ar¬ 
ranged under this (wder a * . 

b HomSpitra These insects have a great rewmblance lo 
the lasti but the body, Instead of being oeyeeSBcd and flaty is 
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convtxsiui thlok thuwlngialio iiHtcadofbrinKlbuledaTCT drop of froth of lb (nm maklfu; and i< then cammonW known 
•arh olhtr an (MIowdV and ombrace tha Bld« of the body aa the cuckoo >plt iiuart byleedina upon the MOif cau ea the 

1 hare an. comparaUTely^faw homopter ua liwota ii Fnalana leay« to nirl up ond the gtowth oi youiyt planu la thua ma 

but tlie frog hopper (6ic Ida aiumhnaf } U a gotd eaa iple terlally checked 
when in Ua peiibct or wluged atale Ihe larra realdea In a 

7f)!)4 The diffirent orden Huecis via haat now enumertted are connected by othera of an inferior 
extent, and which are called oiiculent ordcra But n i description of these is not essential to our present 
pur|Hisc, and as they do not contiin any decidedly injutjpus insects, wc shall merely refer the reader to 
the Udrss Ibntomoldgicss of Macleay, and the Entomology of Messrs Kirby and Spence 


SffBsxcT 3 Insects tr^urwus to live Stock. 

7055 All organtsed beings, whether animal or vegetaUe^tra subject to be attarked and destroyed by 
Insects. Even man himself is not exempt Aom the dominion of these small but formidable creatures 
For stime wise but unknown purpose, there arc peculiar species approiinated to receive their nourishment 
from man alone, and which cannot exist In any other situation The remedies for these must be pre 
scribed by the physician but it is the business ot the intelligent agrii iilturist to make himself acquainted 
with such as are ii\)urious or hurtful to the animdis and plants u|ion which, the success of nis operations 
mainly dei>ends for there are as yet no agricultural jihysicians to whom the fanner ran apply for ailvire 
or information when his labours arc counteracted by m ect divastators Wc shall therefore biiefly notice 
the domesticated animals and cultivated pUnts most subject to these injuries, pointing out the most 
elhcient modes by which they mas be checked 

7656. Tie ione The principal foes to this noble anim tl are I it norsc bee (CE strus bqui) and gad fly 
(6P h-emorrhoidklis) fhe first deposits its ehgs on such parts of the b> dy as are liable to be hekeal by 
the tongue, and the animal, u aconscious of wh it it is doing, thus conveys i iiemv into its stomach , the 
young larvse are there nourished, and become whitish rough maggots 0^ 9oj c), which are known by 



the name of bots They attain their ftill sire about the latter end of May, and are voided by the anus 
Aom that time until the end of lime On dro{^piiig to the giound they find out some convenient retreat, 
where they change into a chrysalis and in six or seien weeks tl t fly aj | cars Ihc female (5) is distiii 
guishcd from the in ile (n) by the U iigtlu ned shape c f her bo ly i he inside c f the knee is chiefly selected 
for depositing her eggs which will frecjuently amount to f>ur or hve hundred on one horse Ihe ether 
species (CE hsmorrhoidMis / ) is still more troublesome, it dej osits its eggs uj on the bps and < Buses ex 
cessive and distressing uneasiness to the animal Mr Bracy Clark, who has investigated the history cf 
these insects with great ability, observes that in ordinary cases it is not improbable th it they tre benehcial 
to our cattle, by acting as perpetual stimuli or blisters, yet, when they exceed eertain limits, they produce 
disease, aKti sometimes death (Clark in / enn Irani voi iii) The prevent on of liots belongs to the 
farmer, the cute to the veterinary surgcxin The first may be efiected by watching the animal at the 
Seaton when the female deposits her eggs (usually in August and beptember), and should the horse ap 
pear much agitated in its pasture, there will lie good reason to suspect it has been attacked by the fly, the 
eggs may then be rciroved by the brush and eiirryeomb, or bv a pair of scissors When tfic disease is 
certain one of the best methods to destroy the insect is to fasten a bag net on the I orse, for the purpose 
of catching the excrement, as well as the full fed larvee By throwing tnc dung every morning isito a deep 
pit, any larvee that may be enclosed in it will thus be prevented Aom working their way to the surface 
when tneir last transformation is about to take place, and their death will cut off a numerous progeny 
TTicre are other dipterous insects whieh feed upon the blooel both of horses and cattle, the must tormi 
dable of these atw tne horse flies (Tabkni, k, 1), others much smaller (Stom6xys chlcitrans), assail him in 
•very situaticm during summer, and dart their long probosees into his legs and belly But none are more 
trying to him than the forest fly jHippobf sea equ na I ), which runs sideways or backwards like a crab, 
and shelters itself in those parts least covere I by hair it may however, be caught by the hai d, when the 
animal is in his stall, but its substance is so hard, that it can only be destroyed by rolling it between the 
finger and thumb f 

7657 Horiud cattle are likewise subjee t to the attacks of a peculiar species of gad fly (fT libvii, rf, c, /), 
which causes them great terror and distress Ihe larva (e) is smooth and tat and the chrysalis (/) 
opens by a lid mi when the insect (<f^ emerges from it The benisman may know when this insect ap. 
pmrs among his flocks, by the agitation they exhibit the whole herd, with their tails erect, or earned 
In some notesque attitude^ gallop about and utter loud lowings When oxen are employed ui agricul. 
ture, th^ttacR of this fly is often attended with danger, os they become quite unmanageable, and, wh& 
tber in bayness or yoked to the plough, will run directly forward Iheir harness at this season should 
therefore be so constructed as to be easily loosened The eggs ate deposited within the skin of the animal, 
and in a wound made by a tube resembling an auger, with which tk« female is provided Ibese flies 
only stuck young and healthy sublects, but, independently of the terror they create, do not appear to 
occasion any nutenal injury c- The cattle of Hungary and the neighbouring coufitries, as also those 
of Atosslnla, are subject to more deadly enemies, which fortunately are unknown in IBngland 


noses dose to the earth, they run away looking about them on every side, to see if the fly pursues they 
will sometimes crowd together in g rut or dusty road with thetr noses close to the ^ound The Uirvw m 
are white, flat on one side and convex on the other, they inhabit the cavities of the maxillary sinuses, 
And erswl, Flien the animal is dead, into those of the horns and Aontal sinuses, when fUII grown, tbejf 
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fall through the nottrib, and change to the chrjrgalia (*), which producee the fly (g) in about two montliA 
Swine, pigeons, pd all kind* of i>oultry are subject to fleas, and lice of various kinds, but never to such 
a degree as to occasion death. 

7659. Ftsh, ill their young or fry state, are the fbod of the larv« of water beetles (Dytisci). These 
insects arc frequently seen in great numbers in ponds; they may be caught by a hand net (made of 
very small meshes), inserted beneath the insect, as he reposes (with his head downwards) on the surfitce, 
and then suddenly tlrawn upwards. « 

ScBSECT. 4. Insects various to Vegetables. 

7680. T%e ravages qf trisects upon plants cWmcnce from the time that the seed Is committed to the 
ground, and continue until the produce is gathered into the bam These various injuries, in one shape 
or other, are annually experienced; and many of them, beyond all doubt, will hereafter increase to an 
alarming extent, it the great body of agrlcuIturI^t3 persevere in tlicir mistaken prejudice against crows, 
rooks, and other useful birds, which Providence has k^diy given us, to keep the insect tribes within due 
limits. We have already noticed the destructive insects which are in a great degree peculiar to certain 
plants, as wheat, barley, &c. in a general way (Part III. Book VI): we shall now enumerate those that 
infest the grams, clover, pastures, cabbages, and fruits, plantations, as well as those universal destroyers 
of aU vegetables, the wire-worm, the plant lice, and the different species of crane-fly. 

7661. Wheat, irf every state, is subject to many insect depredators. Mr. Marsham describe* a small grub 
(by some mistaken for the wire-worm), which eats into the young plant about an inch below Its surface, 
devours the central part, and thus causes its immediate death. Out of fifty acres sown with wheat in 
1803, ten had been destroyed in this way so early as October. At a later period this grain is attacked by 
a fly nearly related (ai^-ording to Mr. Kirby) to the Moslllus arcu&tus of laitroiUc. It makes a lodgement 
in the heart of the principal stem just above the root, which stem it invariably destroys, giving the crop 
at first a most unpromising appearance; but it proved ultimately that the jilant, instead of being injured, 
derived great benefit from this circumstance; for, the main stem perishing, the root (which was 
not hurt) threw out fresh shoots on every side, so as to yield a more abundant crop than in other fields 
wticre the insect had not been. When first observed in England, this insect caused great alarm among 
agriculturists, who thought it might prove the Hessian fly. When the wheat blossoms, it becomes ex¬ 
posed to the attack at a small orange-coloured gnat, which depouts its eggs in the centre of the flower; 
the larva or grub devours the pollen, and thus prevents the impregnation of the grain. The weevil, a 
small coleopterous insect (Caldndra granaria K), is extremely destructive to wheat when in the granary, 
where It feeds both in the larva and perfect state : against the first, wc are acquainted with no remedy, 
as It lives in the gram; but as this is larger than the perfect beetle, the latter may be in a great measuie 
collected by means of a sieve, large enough for the msen (but not the grain) to pass through : it is often 
found in such mimliers, that they have been collected and dcstroyeii by bushels. The same insect, or one 
very near it, often infests sea biscuit; and can otily be killed by baking ur licating thebiscuiti over afaiii 
in an oven. • as 

7663. JJluc is subject to the attacks of a small fly (Affisca pumdi^^i8), which introdiires its eggs into the 
heart of the shoots, and occasions a loss of from eight to fourteen jdants in a square of two feet No remedy 
has yet been propped for this pest, which, if not extensive, may bcchccked by plucking the injured ears, 
and burning them. 

76fi3. Barley, besides other insect foes, has one peculiar to itself, in the shape of a small moth (77nc8 
hdrdei A). This fly deposits from twenty to thirty eggs on a single grain ; when hatched, each of the larvss 
disperses, and selecting a grain for itself, enters from without, and lies totally concealed; siioiihi these 
moths be observed in a granary, the injury may be stopped by earcfully covering the grain, leaving a few 
handfuls exposed; upon these the moths will deposit tiicir eggs, and by roasting or destroying this small 
quantity, the rest may be saved from infection, 

7661. Oats are subject to few diseases; but, like all other grain, the plants are liable to be destroyed by 
that universal devastator the wire-worm, of which a more particular account will be fbund in treating of 
insects universally injurious to vegetables. 

7865. The diseases qf peas are mildew and blight, but these arc onlv oceasional; its insect enemies, 
however, arc formidable. The prmniml ot these is the plant louse (A'jihis), one species of which is pecu¬ 
liar to this plant. In the year IHfO, the crops of peas throughout the whole kingdom was so much 
destroyed by it, that the produce was not more than the quantity sown; and many farmers turned their 
swine into their pcn-ficlds, not thinking tliem worth ga»hering. (Kirby and Spence, i. pi 177.) Beans arc 
exposed to the same injury from another species of A'jihis of a black colour, which begins at thestop of the 
plant, and multiplies downwards. In both rases the must effbctual remedy is to top the plants at an early 
period of theanf'cctioii, and burn the parts so gatbereil; this plan is likewise advantageous, as it improves 
oath the quality and quantity of the crop. The earlier jioas are sown, tlie better tfiance tliey stand of 
escaping this pest; or if a small quantity ot quick-hine is sprinkled upon them when they are a few 
inches nigh, experience has shown that the plants remain uninjured, while the A'jihis is totally de. 

The diseases of beans are the rust, honey-dew, and mildew. The insects which infest it, and their 
eradication, have already been noticed. (^6) 

7667. Turnips are subject to several peculiar diseases, and are the food of many fl^Oiis insects. On 
the first apjiearance of the cotvledon leaves, a whole host of little jumjung beetles (H&ltica nfmorum), 
called by farmers the fly and blackjack, attack and devour them, so that the land is often obliged to be 
resown. An eminent agriculturist ha^calculatcd, that from this cause alone the loss sustained in the 
turnip croj}* of Devonshire in 1786 was not less than 100,0001. (Young's Annals, vji, j>. 103.) Neatly os 
much damage is sometimes caused by a little weevil (Curciiiio contrfletus Marsham), which in the same 
manner pierces a hole in tlic^uticle; watering with lime water, &c. may serve to check both these 
eviU. 

76SB. The eaUrpttlar of a saw-fir (HenthrMo L.), entirely nre, be endeefl and dettrayed, like the live wire-worm, which 

of a black colour, nupean on the pinnta ao soon aa they have also doea ealcmlre injury to turntjo. The amatl knob or tu- 

produced three or nur rougli leavea: theae hare bometlmea bercte, often ubacrri'd on the roots, la Inhabited by onodier 

ocoaaloncd considerable mischief, jiartlcularly In 17S5, wh— kind m grub, probably the larva either of furchllo eonMc. 

many thousand acres were, on Uila acoount, ploughs up. tusSf., orKynchasSius asslnidisF.,twosmayweej||U. These, 

ITiise eator|<Ulars are sought ufter with so much aridity by however, do not seem to aflect the growth of the jUant. 
erewSi rooks, and magpies, that those formers, whose good 7670. TAs vqfttaliii dUeana gf tha lurmp are the mildew (by 
sense nave led them not to destroy, but rutber to cncouiuge, some consider^ the eflect of Insects), distortion m the root 

these uWul birds, ne^ not fear anrereat damage ftom tnu (known principally by thenameof Angers and toes), the an bury, 

Insect, To destroy ft In the most enretilbl way, watering or the canker, and gangrene, or wasting ftom water and tre^ 

sprinkling with lime bss been strongly recom«ncnded. Nime of theso In^rlous diseases, as &r aa la known, admit 

7M9. The caleriiUsr qf the lorvio Outt^V (Plerirnkpm F.) ^Iherof prevenlion or^m: under favourable clrcumstonoea 
Is also MmeUmes finind im the turnip In great numbers: nearly of soil, culture, rllmaioTand weather, they seldom ocrar | and 

Ally cf the grub, wMcli so much Te§embTeotbewlre.wonb, and ftieirforeall that the cultivator can dels toprejNire and manure 

Sruchwe have beflne alluded to (766.), have been Ibund just hlajsndprojmly, and In the sowing seasmuujiply water wbsn 

belaw the learsiofa single bulb. These may, In a great men- the weather la dry. 

7671. hep Si liable to sieny external and internal diseaies: bv the first term wc mtst te understood 
as alluding to uduricocabsed by insects, ^ile those which belong to the vegetable are certainly Internali 
When the plants first emerge above the ground, they are infests by 'K small beetle, vulgarly called the 
iieh. In a more advanced state the iop% and branches ar^ devoured by the hop A'phis. bnoi^to some by 
the name of Uie green fiy, while at the same period the roots are subject to the attack of m caterpLUar 


atroyed. 
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of a singular cpocies of moth, named by collectors the ghost The vegetable diseases incident to the hop 
are. the honey.dew, the mould, the blight, and the tlre-blast, all of which Ufce place af different times, 
though mostly when the plant is flill grown. 


767ts The hop iiueelt iinpropert^^ called ihe Jiea, has no other 
reserablitnce to that anlmiUj uian that it U smidle and Jum{n. 
it h» on the conexaryg a beetle (Htfltica conefnnah of a specien 
cloacly allied to that which iafecU voung turiilf**. In its per¬ 
fect state it commits harocg by eating the tender shoots 
of the young plants. It has Iteen saidy ilMt this i nsect abounds 
most in seasons when the nights are cold* and the days hot 
and dry. Dtiiers assert, that it is most hoqiient on plants in 
grounds that hare been dunged the satne yuar, on which ac¬ 
count it has been reivmme^ed, that the manure used for 
cotering the hills should be inwriously well mixed as be&re 
directed (6019.b and applied either over all the land, or only on 
the hills t but this and various other plans do not appear to 
have originated in a due knowledge of the hubject. Nothing 
as yet appears known regaidlng the nature or habitation of 
lids insect in its larra or grub state; and unle^ it is ascei* 
talned to live, during that period, in manure, the above plan 
will inevitably prove abortive. The de«lly eftects of linie upon 
insects, however small,has been extensively proved, and should 
be resorted to in all rases where tlie expecti'd value of the crop 
will bear the ex|>«isc of Its apulicadoii. Mr. Aatnucl I'urtis 
has stated in the Hoitlcuitural Transactions (vol. 6. part 9. 
p. the very great advantages he has derived liv apid^ing 
pulverised quick-lhneto irmt-trecs; and there U no doubt that 
the same remedy would be equally succcsstul if extendixl to the 
tunilp and hop plants, ms soon os Uie young leaves begin to ap' 
pear, or on the finit symptom ot their being attacked by this 
insect. 

7673. The hop loeae. called bv ^me the green or long-winged 
fly. Is a spedei of Aphis peculiar to tbo plant; it makcb its 


appearance towards the end of May, and during the two next 
months. These Iruectt umpngate so prodigiously, that when* 
ava they havo once maoW a settlemmt i^pon a hop piantatloa, 
th^ seem to have baffled every art of man, either to extirpate 
thCin, or even to check their Increase, ft Is a vulgar error to 
supped that thi7 come or are cnrled awsnr by any particular 
wind I or that mildly warm weather will atract their removal. 
It is true, that on such days the iiertect Insects are seen on the 
wing; but It IS only to extend tnelr destructive race to other 

I tlantfAons, and to establish new colonies, ftudden and vio- 
oit snowcYS of rain, or gi»U of wlnd,cansai flie death of mil¬ 
lions j nnd vast quantities are devours by sparrows and other 
small birds; yet these are accidental and insumclent palliaiives. 
It li, therefore, strongly recommended, that the process de- 
scrllud liy ('urtis, of throwing pulverised lime by the insini- 
nieoi he used, be tried on hope infected by the A'phis; nnd we 
venture to predict that it would be attended with considerable 
success. 

7674. The ifhoet moih (Hcpialus hhmull F.| deposits Its eggs 
near the routs of the hop plant, upon wlilcli the larva or 
caterpillar feed;,, tometlmn doiti^ them considerable iiyury. 
The hCKi preventive to destroy the moth, and this may be 
dune hv attracting It at dusk to a candle and lantern, carried 
by a hoy over the grounds, who • nuld knock down very many 
with his hat. The moth is of a tolerable dze; and one sex is 
entirely white, so that it may l»e seen, even at night, with ease. 
It hovers ovtw a small spot of ground, so that a good catcher 
of in>,ectB might clear the plantation in a few cvenloin. In 
1826 the ghost moth apiiearcd in many parts of WarwiAshirc, 
in very considerable numbers. 


7675. Clover i* very subject to be injured by a very small weevil flavifemor&tum AT.), which at 

all seasons feeds upon the seed of the puri>lc clover, while Another B{)ecics of the same tribe (A. fl^vipcs) 
devours that of the white or Dutch clover, the injury, unfortuiiatclv, cannot be known while the plants 
are growing, as they have then every appearance of lileing perfectly licalthy. The young shoots of the 
purple clover arc often devoured by the same little jum]>ing beetles (llklticaK) which attack both turnips 
and hopa 

7676. Pastures tn general are often destroyed to a very great extent by the larva or grub of the cock¬ 
chafer (970. o), known in di fferent parts of Knglarvl by the (ollowing provincial names: -—Brown tree-beetle, 
blind b^tle, chafer^ Jock horner, Jetfty cock. May bug, brown-clock, dor, and miller. 


. .. _ 

ceeded by ot tlie ]wvf<t^t Insert, wine li 
sometimes appears In this louiitry in p/odi- 

S lous niuitituaes, and, like a llighr of lo< lists, 
evour every green thing on the face uf the 
earth. The eggs of this bmble devofttator are 
white, and are deposited in the ground, where 
tliey M>oa change intoa Mift whitish gnih with 
a red hqaid, and about an inch and a half 
long (^. In this state It continues four years, 
during wliKh tune it commits most destruc¬ 
tive ravages on the roots, not <mly of gras:., 
but of ah other plants and >oung trees, w'holo 
acres of the rlcnest {tastures are thuh rendered 
tmiwoductivo; all verdure ih lost, and tlie 
tun will roll up atmo<iC wiUi as much eoAe as 
If It had been cut with a s^tHde. The wht^c 
of this iniury being < amiHl on under ground, 
admits neither oi preventive nor palliative 
naeaaumi; but thedcatruction to be «x)»ecied 
from the perfect inseit may yet be {ircvented. 

If the dried and withered turf is now re¬ 
moved, the soil underneath will ajipeor turned 
into a soft mould for about aii int^h m d<*pth, 
like the bed of a gard<>n ; in this will 
found the nubs, lying on their bocks in a curved petition, 
and vast qiMntities may bo gathered snd given to pigs ana 
poultry. When full grown, the larvae dig in the earth to the 
almost incredible depth of five or idx feet, spin a smooth cane, 
and then chuufp into a chrysalis. In Uus inactive form they 
remain until the following spring. 

7678. The pet^fM tneect or terfie then comet from the ground, 
and commences an immediate attack upon the leaves uf all 
trees. Th^ numbers are sometimes so Immense, that, was 
not the following acc<mnt fully authenticated, we should al¬ 
most doubr Ibi correctness.In 1688, the cockchafers appeared 
«m the hedges and irMln the county of Galway In clusters of 
thomands* ciingliq|<jipaa^ others* backs In the manner of 
bees when they swaiffll* During the day th^ remained quiet, 
but towards sunset toe whole were In motion, and the humming 
noise of their wings sounded like distant drums. Their num- 
bers were so prodigious, that for the space of three mll«a they 
darkened the air; and the noise they made tn devnuriOg the 
Waves was so loud, as to have been compared to the ^tai 
sawlM of Umlier. {n a very short time the leava of all the 
trea Iqr mme ml^ wm destroy^, leaving the whole country, 
in the middle oft sadtro, ns naked and desolate as it would 
havo been in water. Swine and poultry devoured them in 
vastquaDtltics; wicy waited under the trees for the clusters 



dropping, and became fat upon this unusual food' even the 
lower onUTh of the |>e<>ptr, from thet« inserts having eaten up 
the |iro(hii e of the earth, adopted a mode ut dressing them, 
and U'ti'd them alto ns food. Towards the endSof summer they 
are said to have suddenly disappeared: and we have no acroiint 
of their having been seen in any conhiilerablv iminbm the fol¬ 
lowing year. Trane, xlx. p. 743. fee.) These grubs did 

so niuili injuiy about seventy years ago to a poor farmer near 
Norwich, that the court of that c Ity, outofcomiKMgion, allowed 
him 'i5t. i the man and his servant declaring that they had 
gathered eighty bushels of these beetles. The best,and Imletd 
the only efiectual remedy for the dcMtrurtlon of the iierfect id- 
sect, is to shake the trees or bushes at noon, when they are 
either asleep, or m a state of stufior, and then to sweep or gather 
them up. fine person in this way hu been known to capture 
a thousand ig a day, which, on a moderate calculation, pre* 
vented no less than one hundred thousuMl eggs feom being laid. 
Some judicious farmers plough the ground when they have 
reason to think it is Infi^ded hy the grub, and this is generally 
indicated by the roiAs attempting to reach them. They are 
also greedily devoured C/ crows, magpies, and Jays, whose sole 
employment, for nearly three months In the spring of the year, 
is to search few bisects of this sort; and tlie destruction they 
cause among them is above all c^ctUadoii. 


orttfr etculent vegetable* are well known to be greatly injured by the caterpillar, of 
two dlff^ent kinds of white butterflies Uia. 971.), one of these (ncris br&isicis, c) Is much larrar than the 
other: the caterpillar is pale yellow, with black spots (o): when ftill led, it shelters ItscII on walls, pales, or 
trunks of trees, and changes into the chrysalis state (6), In which It sbll preserves the same cast of 
Ooiouring: the perfect insect (c) apiiears early in spring, and continues until the end of auinmer. The other 

r iles of caterpillar is green (if); the chrysalis (e) is of the same colour^ and the butterfly (/) Is produced 
ut the same time ns the preceding. Various methods have been recommended to prevent the winged 
Insect fVom depositing its eggsc.poti tliosc plants which nature has given them the instinct to select; these 
are, however, ineSbctual, mid in many cases sufficiently ridiculous: handpicking the larva, and searching 
fotothe chrysalis, are the only plans we con recommend, either Air these or the gooseberry and currant 
caterptllars. 

76W. FruU trties qf all kind*, and thdr produce, are attached and devoured by a great variety of insects, 
an enumeration of which will be found in our Encyctotnedia qf Gardening, wc sbail, however, advert to 
those curious minute Insects (TTirips Fh^iapus,/g. 972. /, *) so diten seen in flowers aM blossoms during the 
spring, and which, in their natural size (/), appear like short black lines. Nearly all Aruit trees are liable 
to considerable iiyury A-om different sj^cies of Cdcnis or cochineal inserts, lliey are mostly so small 
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(Jig. S7'Za,d), that their form cannot be well distinguished without the aid of a magnifying glass; many 
of them resemble smalt scales or scabs flxed on tlie bark and shoots. One is entirely of a brown colour 
(Cficcus persitbrum a): when magnified (A) it somewhat resembles the tortoise beetle (Cdssida !■), the legs 
and head being only discernible when the insect is turned on its back (c). Another (C. fbi. qubreus. 



d,e,e) does much injury to the oak; while theC. f^gi attacks the twigs of the beech Cg), and causes 
small round excrescences to appear: these are, however, very different from the gall applet of the oak U )• 
which are often found of a considerable site, and are produced by the C^nips querciis fblii L. (*), or 
reik gall-fly, and always contain cither the larva or imperfect insect The weevils (Curculidindie) form an 
exceedingly numerous family, subsisting principally uiion ftuit, seed, and gram. One of the largest found 
in this country it the nut. Weevil (C. nbeum, j?g. 970 e, e), the larva: of which (c, d) ate the maggots so fte- 
qucntly found in this fruit 

76S1. TAc insects injurioui to plarUatkms arc less numerous in thiscountry than on the Continent, yet 

we have two species whose devastations of late years have caused 
much alarm and extensive iqjury. The pine plantations in 
various parts of Britain have suifered from the great saw.fly 
(Ur^erusgigasZ.aS.},thelarvaof which,feeding upon the bcait 
of the tree, and boringit in all directions, soon destroys it Another 
small insect of the beetle kind (Scdlytus dnttAptor 973, d 
magnified) is equally deadly to the elm; and ftroa^beingmorecom. 
mon, and propagating very rapidly, is more to be drived. The 
gsudden destruction of a large proportion of the elms in St James'a 
and Hyde Parks has recently call^ the attention of government to 
this beetle; and at the request of the noble rangers, Mr. Mocieay 
undertook to investigate the evil: the result m his observations 
have been since published [Edtnb. Phi'l. Journal^ No, fik).' It ap¬ 
pears that the female (a) may be found upon the trunk of the elm 
lirom March to September; sne first penetrates thfbugh the bark, 
and then proceeds to form a passage between that and the wood, 
depositing her eggs dunng her progress on each side j when these 
are exhausted, the parent dies, and is often found ddkd at the 
extremity of tne passage (3) thus formed. When the eggs are 
batched, the young larvc immediately bc^in to (bed by working 
nearly at right angles (ec) ftom the path of the parent, each pro. 
ceedlng \p a parallel direction and close to bis neighbour: in tills 
state they may be found in January. To stop this mischief os 
much as possible, Mr. Maclcay rRommends that the treea should 
be inspected twice a year: in summer, when the perfect inseqf is 
on the wing; and again in winter, when infectM trees should 
be cut down and burned, or subjected by fumteatlon to auch a 
degree of heat as may destroy the Isrvs; or tiie bark may be 
covered with a mixture of tar and train oil, in March, to a certain 
height from the ground, applying this composition only to eueb 
trees as there at^ tUU h<^es of preserving. 
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7682. The A'phidee or plant lice, next to locusts, are the most universal devastators of the vegetable 
world; almmt every plant has Its peculiar species; their fecundity is so prodigious, that Heaumur has 
calculated that in flve generations one A^phis may be the progenitor of &904,9CO,000 descendants: and 
it is supposed that in one year there may tie twenty generations L Those which attack the diAhrent kinds 
of grain seldom multiply so fast as to be very injurious; but those peculiar to pulse increase rapidly, 
and take such possession, that the plants are greatly injured and ftequentiy destroyed betore the seeds 
are matured. . 


7(^3. TKti$ iniieti Mrt eauo^'iii^urioui la their whtged 
07is I ma^pnihed) and la tnelr larra or apterou«8Ute (m 
niAedl; they are a favourite food of vparruws and oth^ bum, 
who cunaroy numben: they axe likewlie ezpo^ to oth^ deadly 
andemd enerolCBj one ofthae lea email hymenopterouBlniecty 
which depoelti Ite egg la the body; It le there hatched, and feede 
upon the mteseinee: m a short time the AVhie swelle, bccoinee 
hard, and,from being green, chaneeis to a dark red colour. The 
arlftil dcbtroyer wlthui, when he finds his victim dying, eats a 
hole through its belly, and iaatens the A'plils, by that part, to a 
loaf ox twiff. Wben the parasite ha« thus devoured the Inritf^, 
and Ig ready to emerge ag a peri^t inisect, he openg a pausam 
for himself by cutting out a round hole In the aide, leaviiig the 
piece, like a door on ita hinges, adhering to the bedy fm). 
but the most invetemte and irntrucUve foe to the plant-lice is 
the lady-liini or lady-cow (Coccin^lla Jlig* 974. <i), which. 
In its larva state (&;, feeds entirely upon these Insects; nnd 
the havoc made among them may roiwelveO, from ttie 
myriads ujpon myriads of these pretty little creatures which 
are usuauy seen in years when the plan^l 0 use abounds; 
every one, probably, destroyliw tern of tiiousand^ of AVbides 
before he becomes a beetle. On this account the Kuly-brrd is 
the greatoHt friend to the gardener and farmer i and could there 
be any method devised of increasing the»£ usehrl Insects at 
will, our hot-houses, gardens, fields, and hop plantations. 


would soon be cleared fhun the ravages of p1ant4tce. 
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larvss of aevwal belike flies (S/r* 
pbua JF., c) ore no less useful In 
UlU r«8p^ Tbdr ftrrm very much 
rasemblmthatof the torch, having 
no apwami, head. Some species 
are gw c Di with a white stripe down 
Utemlddfe; othefs brown,"yailegat- 
ed with d»ker shades. They are 
always found upon those plants most 
infected by A^phldSn, upon which 
they solely depend for nourishment; 
hoice they b^me most benefu tal, 
and should on no account be de- 
atrf^ed. As palliative measures, 
the application of powdered cjulck- 
lime may l>e rcsortw to; or the In- 
fe'Hn'd shoots tn^ be toppcfl offliefore 
the itksocts are greatly multiplied, 
rtrpeatlng the same op^ation before 
the time that the winter ^tock of 
vftg'i are cleposltcd. Uy tlie first 
uniermis jiresent mrreayitc will be prevented; 
Ilf vine year's breed may. In a great 
Tr -«8.41.p.l81.> 
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varioua insects, totally dirihrent from each other: hence' it is, that much confusion and contradiction will 
be found resecting it in agricultural hooks. The true wire-worm is the grub of a small beetle (E^later 
segetis Marsnam)^ and It derives its name from its slender form and uncommon hardness. It lives m the 
larva state nearly rive years j during which tunc it is supported by devouring the roots of wheat, rye,’oats, 
and grass, which it attacks indiscriminately, and causes annually a large iliminution of produce: it 
abounds chiefly in newly broken-up land, and is particularly destructive in gardens recently converted 
from pasture land. In the larva state it may be decoyed by ofl'ering it more tempting food ^ but no method 
has yet been dcvis^ for destroying the |>erfect insect. ^ 

The gruA is a general name ior several iarvse of crane flies (7*ipii1adffi), called by the country 
e long .legs, or gafl'er long-legs. 
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One tif the m/iti Jeilrwtivi among thcto Insects to the 
roof* of grass and grain is tha TVpula oleikoea. The larva to 
aaid, by sqnfe author^ rberoly to loosen ^ Toots by liurTo>iring 
among tbnn ; but e q jips aiuwnt, that U likewise feeds upon the 
fibres. However ilMMSl9 be, the evil produced to evident ; for 
*<- '*tany ports of it cuts off a larae proporbrn of the 

wheat rro|>H. especliniy If sown upon clover-lays. Heaumur 
informs us, that somrttmes In France, portloulArlv in marshy 
lands, the graM of whole distiiots hoa been so destroyed by it, 
O’, not to pTotluce die food necessary ftir the sustenaure of the 
cattle. Ko effectual remedy has yet l»een discovered for dus 
evil; and fiteckney oh’wrves, that the insect to not killed »y 
lime, eton when appbed In much larger doses than usual. 

7(»87. T^sre are feierof other ipedeo of a laxwe alee, as the 
TYpula croekta (97fi. n), and Tfinila rtvbaa (c), which. In a 
less degree, are s^ Injurious to such lands os are moist and 
humid. 

7688* Afuther miitute specir# to particulaily destructive to 
com, and to generally known os the wteat-fly (npaiatiftiai &)• 
i|s liispirj and Monomy has beep ably mveatigated tw Mr. 
Maivhafn4Mnd wr. Kirby. I'he Injuiy first appears in the 
ear, several of Which, on bdng opened, wilt lie found to c ontaln 
on otrange-ooloured powder | in this are concealo<l very minute 
Uvmsi (7), which, on being magnified (g), are seen to be thick 
at one end, eatonding aad nmiracting themselves at pleasure. 


end feequeiulv jumping half an inch at one tnring; they take 
their statimi ui the longitudinal furrow of the f^n, and b/ 
iiwking its roilky juice c.auscs it lo shrink up, and becomo 
what the farmers call punglefl > the last sown wncat always <ip- 
pc.ur8 tho most infecti^. In the beginning of June the per¬ 
fect insect f&) may lie seen in Jnniiinorable friultitudes, flying 
In tlie evening in all dirertlmisover the corn-firids; butdimng 
the day not one to to be perceived. The female lays her«<ggs 
(d 0 magnifies’.) by means of a retractile tube, which encloses a 
very long and aente sting resembling a hair; but this ran only 
be distinctly seen when the insect to ntagnlfi^ (A). Tfie wheat* 
fly would soon become a ftwraidablr yneiny to mankind, were 
not its race evncHecl to an iiivetemfo' fee, scarcely larger than 
themselves; this to th« u-hnehmon 'i^tootoe, the female of which 
carefully searches out the grufaa ''f me wheat-fiy, and deposits 
in each one of her egn * these are hatched,and ultifnatciy tha 
larva devours the My which gave it life. One ichnebmon 
win thus cause the death of many dozens, and iirevcnt tlie fu¬ 
ture muitipllnation of thousands. The only pafifaUve that has 
been rcMmmended for ^tapping the progress of riito ins^ has 
originated in Mr. Kirby j this etuisnmmate natw^lri thinks 
much benefit would be dierived fumigating the com with 
tobacco and sulphur, when the wind to in a fevouvable quarter i 
this must be done as som as riie ear begins to shoot frau the 
leaty stalk. (Ittim. VVaiM.) 


Subsect. 5. Insects injurious to Food, Clothing, ^c, 

‘ifiS9. The manufactured produce qf our fields and gardens, whether a* food or clothing, U Hill 
expoMd to the lyvagei of other tribe* of inserts, which take up their reiidence In our dwellings, and on 
every thing about us. Fortunately, however, theso domestic enemies are much j|ess numerous and hurtlbl 
In this pountrv than in the tropical regions of America, India, and Aftica, whevo their devastation is 
almost incredible. Amongst the few that are indigenous, or that have been naturalised in Britain, the 
princijpal are the cock-roach, the house-cricket. and the bacon-grulx 
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7C9(X The cock-foack, called by wnne the black beetle (i7l£tta orientiillR, fig. ffK. e), waa originally im¬ 
ported tVom India, but la now naturalia^ in every tern- 
iwrate part of Europe. Like most nf ita tribe, it ahuna 
the liRiit, both natural and artihcial. In the London 
houses, particularly in the rooms on the ground-door, 
it is very abundant, and indiscriminately devourabread, 
•moat, flour, and even clothes. As soon as light apjiears 
they all scamiier olF as fhat as they can, and vanish in 
an instant, it is said to be klllra by devouring red 
wafers. The young are contained in a singular homy 
case (a), which is divided Into a number or tranaverie 
vartitlona or chambers; it is rather flattened, and quite 
smooth except one aide, which is toothed. The larva 
and pupa {b) are both without wings, and generally 
larger than tlio perfect insect (cl. 

76JI. The hcmse-cncket (Ciryllua dom^sticus L.) is 
sometimes as abundant in farm-houses as the cock-roarh 
is in tliose of London and other large towns: both insects 
devour every kind of food, and are often found drowned 
in iNtns ot water, milk, and other fluids; it is said they 
will even attack stocking, or linen hung out to dry. 
They require great warmtii, and are therefore inostly 
found m kitchens and bakehouses. Another species is 
peculiar to {lasturcs, winch, in eonjunetion with the 
male cricket, feeds only upon roots: both these, how¬ 
ever, arc too local in this country to be very extensively 
injurious. 

16i>2. The bacon-grub (Derm^stes lardarius /-.) is a 
groat pest to the winter provisions of the farmer, devouring hams, bacon, and all sorts of dried meats. 
Tins is priiicitially done when the insect is m its larva or grub state (Jig. SIQ. f). When ftill fed it be¬ 
comes a chrysalis (g), which ultimately changes into a small beetle (A) amiut a third of an inch long, of a 
dusky brown colour, with the up|>er half of the wing-cases whitish or ash-coloured, marked with black 
siiecks. 7'he grub, from lying concealed in tlie meat, cannot bo effectually removM j but by watching 
the time when the perfect insects apiiear, they may then be destroyed, and a recurrence of the evil in a 
great measure prevented. 

7(?J3. Woollen clothing (ifevery description, Jiiis, ar* liable to be devourctl by the larvae or caterpillars 
of no less than five distinct siiccics of small moths. Most of these enclose themselves in httle tubular cases 
of a silky texture, and are so well disguised externally by fragments of the stuff they feed upon as oilefi to 
escape immediate observation. Tlic receipts for preventing these ravages are numerous, but f^ of them 
can he depctiilcd upon. Asa preventive, pieces of Russia leather, or tobacco leaves, may iic laid between 
the folds ut garments (in drawers) whicli are not often usc<l. If there is reason to fear the moths arc in 
the house, these ganiicnts should be fVeiiucntly oiieiicd, and aired by exposing them to the sun. When 
furs of any kind arc laid by for the summer, they may either be sprinkled with snuif orramphor, and 
Russia leather or tobacco leaves put in the drawer or box. Should the moth actually have got into furs, 
the only way of clicckiug the evil is to put them into an oven moderately heated, and by keeping them in 
this situation a quarter of an hour every grub will be eficctually killed : the degree of heat may be ascer¬ 
tained, III the first instance, by putting in some common feathers, which should come nut uninjured, 

TflbL Tie principal insects injurious to the agriculturist have now been cuumerateil: there are many 
otiicrs which feed uiwii cultivated vegetables and domestic stores, but in a less exteMive degree. Let us 
not suppose, howevey, that these little animals have been created fur our punishment or annoyance. We 
have but taken a view of one side of the picture; the other would sliow us innumerable benefits, either 
immediate or remote, wliich wc derive Arom this race of beings. The silkworm, tlic honey-bee, and the 
eochincal Insect must not be forgotten; and myriads of others are crcatcil, whose sole occupation during 
life appears to be that of devouring and keeping within due limits those tribes that are injurious aii3 ^ 
hurtful to maa 


SoflsECT. C. Operaliotis for subduing Inlets- ^ 

695. Tie operations for destroying insects, or counteracting their injurious effects, are various, and in 
most cases must be regulated according to the species. 'I'hesc wc have already pointed out in treating 
ujioii the insects tliemselves, or of the particular plants upon which they feed. It only remains to offbr 
such genera] rules as are more or less applicable to ail destructive insects j these are of three kinds, pre- 
vcntivGfjpalliativcs, and efficient processes. 

7696. Tie preventive operations are those of the best culture as relates to the choice of seed nth- plant, 
soil, situation, treatment, and climate: the four first arc under the control of man, an0, an attention to 
them will undoubtedly lessen the risk of injured crops; but as regards weather, neWbi^ls foresight nor 
care can avail any thing. 

7697. The palliative operations are numerous; and such as are eminently successful may be considered 
as efficient; inasmuch as it rarely if cvm happens that any insert can be exterminated, even from one 
district: its numbers may be diminishca, but the species will still remain, although in such small num¬ 
bers that its operations may escape notice. Most insects will be injured, and in part destroyed, by artifi. 
rial bad weatner, such as excessive waterings, stormy application of water with a syringe, and violent 
wind produced by shaking the tgee or plant: many will thus be bruised, and others that are shaken to 
the ground can be destroyed. Insects may be further injured by watering the plants upon which they 
feed, either with tobacco or lime-water, or by scattering upon the leaves powdered qiiick-iime, soot, ashes, 
barley awns, &c. The smell of tar is j^rticuiarly offensive to ail insects, and the effects produced by the 
Aimes of tobacco, sulphur, urine, Ac. are well known. Hot water may be applied with much advantaw. 
Water heated to 120 or IdO degrees will not injure plants whose leaves are fully expauded, and may b« 
increased to 200 for such as are without leaves 

7698. Insects may be destroyed in a much more cflfbctual manner by enticement, or placing in their way 
other fbod os a trap. The late noble and generous Sir Joseph Banka has the merit of having recommended 
and made known this most efficient method. It simply consists in cuttingslices offwtatoes or turnips, 
sticking them upon skewers, and thgn burying them near the seeds sown : the vermin will collect ujion 
them during night, and by examining them every morning, vast numberu^may be destroyed ; this |Mn 
has been very advantageously tried with the wireuworm, and no doubt would be equally beneficial in 
clearing all crops that arc attacked by under-ground feeders Mr. Kirby states, “ that it was very sfic. 
cessfuUy employed in 1813, by J. M. Rodwell, Esq. of Barham Hall, near Ipswich, one of the most skilAil 
agriculturists in Suffbik, to preserve some of his wheat-fields from the ravages of a small grey slug, which 
threatened to demolish thg plant. Haring heard that turnips had been used with success to entice the 
slugs from wheat, be Asusod a sufficient qusmtity to dress eight acres to be got together; and then, the 
t^ being divided and the apples sliced, be directed the pieces to be laid separately, dressing two stetchei 
with them, and omitting two alternately, till the whole field of eight acres was '^uc over. On the IbL 
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lowliig morntng lie employed twni women to examine and free fliom tUe alu« (which they did Into a 
measure) the tim andeh^^j and when cleared, they were laid upon those stttehes that had been omitted 
the dajr oefbre It was obserredMinrariaUy, that In the stetches dressed with the turm]^, no slugs were 
to be iound upon the whi^t, or crawling upon the land, though they abounded upon the tutnipi. while, 
on the undressed stetches, they wtte to be seen in great ilumbers both on the Meat and on the land 
The quantity of slugs ^ba, eidfecteB was near a bushel. Mr Bodwdl Is pmuaded that by this plan, he 

saved his wheat IVa-n essential liqiuy (XMgr and spencf% M to 
Xjdotnologii, 1 p 182. note) 

7699 7%c tumfp net {fig 977) is an instrument Invented by Mr Paul 
of htorston in Norfolk It is the most suLcessful expedient that has yet 
bqen thouglid of for th^ capture and destruction of the little beetles 
called by farmers the black jack, and by hcq> growers the flea It con 
sists of two pieces of stout wood, the ends of whichs at one extremity 
are fixed into a handle in a forked direction the othef ends are left 
thick and curved upwards, for the purjiose of passing the instrument 
smoothly and easily over the surfoce of the ground towards this end, 
the Btudes are connected by a cross-bar formeil by a thin Iron rod, that 
may be taken on and oif at pleasure. those three sides constitute the 
^me work for supporting a lOhg and ample bag, made of strong glazed 
calico The method of using it Is by the operator shoving it betore 
him on the ground, over the tops of the turnips or other plants, by this 
means the Insects that are upon the leaves into the bag, which may 
be oeeaslonally shaken during the process, so cs to bnng them to the 
bottom (which is made narrow) where they will remain Vast nuanti 
tics ot insects, whii h from their smallness and agility defy hand pick, 
ing, will be thus cajtured The turnip net m ly be made either large 
or small perhaps two feet and a half for the side sticks is the best 
length, It being obvious that the wider they are apart, the greater 
space wiU be brushed at once, 

7700. Ttu limedutter {fig 978} is a recent invention by Mr Samuel Curtis of Glazenwood, near 
Coggcshall Lssex, and has been used by him with great success in throwing pulverised quick lime 
yyj; overjuile trees infected by catcrjullars and other insects. His orenard, con. 

taininT^many thousand fVuit trees, and occupying fifty acres, had been lor many 

E years completely divested of most of their foliage and young ftaiit in the spring 
months. Washing the stems and branches with lime and water (as might have 
been expected) was Iound ineCTcctual for the destruction of inset ts which fed only 
on the young buds and leaves 1 he instrument in question consists of a canister 
twelve inches long, seven inches wide at its broadest, and four inches on its nar. 
Towestpart, the handle (a) is five inches and a half long ibe top of the handle 
is fitted with a cap (A), which is put on when the lime is to be thrown on low trees, 
but when high trees arc to be operate! upon, the rap is removed, and a twieof 
suffi lent length to reach the bcigiit required is inserttd into the handle Qu'ck 
lime imivcnscd (and often sifted through a tine sieve) is put into the canister, 
and shaken over the young foliage just as it was ixnand ng The time for doing 
this IS in the dew of the morning, or whenever the lesves are damp, and if there 
should be a gentle breeze, sutholent to carry the dust obliquely through the head 
ot each tree, it is the more quickly perfonqra Under f ivuurable circumstances 
ot this nature, Mr Curtis says, “ I found that three men, provided with the 
V powder in a large box on a light wheelbarrow, could di^ Trom two to three 
jh thousand trees in a day when the wind t hanged, I had th(t Urges dressed on the 
^ other sMe Although used ever so fteely, no person need foaeamy injury, ftom 
1 the caustic qual ty of the bine on the most delicate and fresh eX)iaiided foliage, 
It IS only pn^dicnl to insects qf all lands, and to dead vegetable matter 
** » e (H rt /rant vol VI p 2 page 184) We know not whether the lime duster has 

ever been tried uimn hop plantations infected by the green fly or plant louse, but it appears to us equally 
well adapted to eflbct a great destrurtinn among (hose insects 
7701 Oratn ttf^tsUdesarspItons that is inlect^ by wCCvils, or by the Mubs of other insects, should be 
spread in the sun, and ft'equently turned thfomanuth will bring the animals out ot the grain, and cousi. 


derable fiutabers may be destroyed It has been said thgK they may be kc) t away by strewing boughs of 
elder cr branehes of hetAune among the gram, but tmsvmnts conhnnatioq, 

7708 Hand-jncktng, independent of the foregoing metheds, is too tediouSAnd too ineffectual/or general 


_ ^ __,_—_,-..jg metheds, IS too tedious And too ineffectual for general 

adoption In large cro|H, but u probably the tmst Bur can be resorted to in gardens or small enemsures, 
In this way (he different esculent vcgctablcelMnd the common and low kinds of ftuit trees, as currants, 
gooschgtncM^ may be deared of a vast ginuher of caterpillars 
TZ03 CdicJInng the per/ekt tntgidt Js undoubtedly thq most certain plan for preventing a return of the 
same ihjunjte toilowmg yeiur, for the death of one female will cut off a goneratu n of a hundred 
larvt^ Dariniij^e difficifftjrthat attends an extppsive adoption of this plan, it is not likely to be much 


l$fCT I if. iryunous fo AgrtcuUure. 

tp jg, 

TlOt. Of teorms (fSnnes i so called,Ihere are but few whmh may be considered as inlunous 

tfl agrietilMre Theprindpsi ortmMWe the varloiu species of slug (AH^ F, Z.lmax L) and the large 
and small snails hOftCnsIs and nemorhhs L ), mostly found in i^en iffantations The Mfth or 

dew Worm (Lumbrliuis terrfstns L ), unless existing in great numbers on a single spot, cannot be ranked 
ajpemg Injurious animals, netimthstanding tto|irejudicps «f fanqgrs and gardeners against them With 
out worms fbe earth would soon become harifisiold, incepable of recelvlni^olstuce, or of giving nourish, 
ment tiAoou they are, in fact, the great promoters of vegetation, by b^ng, perforating, and loosening 
Bta soil Me n e W K-and ty manuring it above with their excrement^ Which Is thrown up Into lumps called 
WwnMMtA does not belong <ta this tribe, but is the larva of a smMl beetle already 

’’IfTEiii ir pwe»iy tSt tttg kind are wilti^t shells. There are several species inhabiting Britain, all of 


saall, ijiMnibo f «. aemipelluciil wkltentlL and ate d 
itldwsg^mecMrfectsmimal havebe^mteady de 
sMTsiug ^TestaedHus e) is a 

MMNjfhitt of France and «p^, it mu recent! 
u JCuar, of that city It Is a htghlt curious 
igB w^, pierofore, be nencflciaUp ipirtifluced uito 


smimal have beqn wready desciibed. v 

^TestaedHus tnaiufFa, e) is a nafveefTenifrlflb, and has fikewise been flnind id 
e and Bpaln, it nw recently been discovered in some gardens near BrIstM, by 

U It la a highly cutiout animal, remurksiMe for feefllngupon earth worms; 
cflcially ipiitifluced uito such gardens bt are overstockM by that otherwise 


« 
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antuMril It U midilf di*tipsal«b«d ftwn all othei: itnga Ui tfak ct^ti^b^ha^o^^^^bi. oval^i^ 

7® ' Wy. SIvrsJii genfaa I are eaaily 

entUed by cabbage leaver acatterM 
sear a'uch garden regetaWet W th(^ 
«PP^ injure mmt 
TlOl. Snaili, are aluga centred by a 
ihell. Xbe two ^peclea sioat ptryu. 
diclal lay eultivated vegetablea, ife 
the garilm mail (Helix aap£rea 
Om.), aSC the rariegated inait 
(Hblix neinarftlit, e): botn theae aeek 
the aame deactiption of (bod, and are 
equally liijurioua, oa aluga 3 and, Uka 
tMn, may be entleed by cabbay 
Icavea and other Juley vegetalite M« 
fuae. 



PART IV. 

STATISTICS OF BRITISH AGRIC^TURE. 

7708. After having considered agriculture as to its history, as to the scientific 
ciplcs on which it is founded, and the application of these principles'to the 
branches of practice; it remains only to take a statistical surve^^ and ettimajU of its pretwnt 
state and futiure progress in the British isles. • V ' 


BOOK I. 

OF TJIJC. PRESENT STATE OF 'AORICUETURE IN THE BRITISH ISLES. 

7709. Tfte present state of British Agriculture, os to knowledge and the deUuls of prac¬ 
tice, has been the subject of the former parts of this work: but its importance in thq,^ 
general economy of society, can only be learned by a view of the maimer ih whi^ 
it is actually carried on; the modifications to vrliich it has given rise in the pursuits of 
tiiose who have embraced the art as a source of livelihood; of the kin^ of farms culti¬ 
vated by different orders of agriculturists; of ffie'’principal practiced of each of 4he dif. 
ferent counties of Britain and Ireland alf to agriculture; of the Britiah authors who have 
written on the subject; 'find of the professional police and public laws relative to hui- 
bendmen and agricuUui;e. ^ . ' 


Chap. I.' 

Diferent Descr^iions f ifen engaged the Practice or j^rmit tf Agricukure^ 

7710. Agricu/turisls msjdbe arranged as ();)«ro(or»,ortervin^Mtricultuii8te; dealen, or 

commerdal agriculturists] counsellors] professors, or artists; andjpalrona. ; 

' 'if * *' ^ 

8ec%I. O^dlorstw served AgrievBuruts.' 

7711. 351* grade kt the scale iftMs class is farm labourers, who Btay be either mbn. wmeB,,W 
ohildTvn t and either local reildent*, periodical visitant* fMearttcular labours, a* hay.mBklng, reaping, M,' 
or Itinerant workmen for taking jeSM, as ditching, stoekfng, &c. None tMs dm of^peratM^e 
auppmed to have received any^jtfifr professional instruction than what they have derived‘cest^y, or 

ihtle known in egriculture; but they occur sonteliaieR etthniM thebbilihrm ^ 
other onnatMa. whose parenU bind them a oertain number of years, during which they aTe to trork for 
tbdr foio aad dbthes, and fit. or lOL to Jje-Wceived at the end oy^lheterffi Mco^fag to cendu d 1 or sm 
orriuherpertons. who pay a premium for me ipstiuction to bfKoeived, and for boattUne with the BMster. 
The fonnd of apwoiitloes.generally took forward to bentlg plooghnwn. th^erdi.Ti^ jtlougnpdi^ 
o« Inlte^ bBlIM j tbei^r to bdng hrst tyfflAk, stewards of States, Mtc^aiii&g oa meir ownju 
Putah hm are soimtUne* bound oppreatices of the first class, and various nobteiReD'i sons (rom 
ovary kingdom of Europe have been Indiuled in tbeaectnid.’ 
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.771& Vu itrmjomupman ii ai Uttle knowa in i^iculture w ^>prentio«, Thoie who Uiww to that 
mm are the profemional operators of a farm, such as ploughmen, cattle herds, shepherds, and hedftersL 


mm are ine proiemionai operators of a farm, such as plouehmen, cattle herds, shepherds, and beditersL 
These rank decidedly above UUmurers of all-work. A ploughman may not unaptly be oopaidercd as trf the 
rank of an apprentice till he can/cerr or set out ridges, and after he can do this as of the rank of journey, 
man till he can stack and sow. He may then be considered as a master of his art, entitled to wmrk the 
best pair of horses, suid if twenty.iive or thirty years of age, to enter into the marriage state, 

7714. A Medger is a professions operator, who may be considereii as ranking with a master ploughman. 


intelligent men, and keep the fences on the farms in the border counties in excellent order, and tlie hedge, 
row trees handsomely pruned. . 

771.'>. A woodman is an operator employed to prune trees and manage hedges, and is of the Saimc rank 
and requires the same kind and degree of profesaional knowledge as the hedger. Oenerally he is more 
conversant with barking trees for the tanners, converting copsewood and measuring timber, than the 
mher, being more engaged with woods than hedges. 

771ft A head pl(rt^man, on small farms, is to b,e considered as the bailiff in the absenre of the master. 
He works the best loir of horses, and assists tlic iiiaster in stacking and sowing. On larger farms, where 
• regular bailiff is kept, there is also a head ploughman, who acts as substitute for the bailiS’ in bis tern, 
porary absence, as far as operatives and overlooking operations ■ but not in monev matters or contracts. 

7717. A farm baUiff\», or should be, a person of tolerable eiuicatioii, who understands accounts, men. 
sunng of work, land, and timber, and ean draw up agreements for liiriiig servants. He should have 
practised every part of fanning liimscif, fi'om tending ^loultry, swine, and .<hecp, to stacking and sowing. 
When employed by a gentleman, nr one who has no skill m farming, he should not lie under lweiit>-livc 
years of age; but a farmer's bailiff need nut exceed twcnty.onc years, is to be considired as a sort of 
apiirentice, and will be directed in all leading matters by Ins master 

7718. A batliff"and gardener, or gardener and grieve, as they arc called in some places, is a sort of hybrid 
upper servant, who seldom excels either as a farmer or a gardener, and is only nt for situations of limited 
extent, and an indifferent style of performanre. 

77111. The/jester or head woodriian is to the woods of an estate what the bailiff is to the farm lands in 
haiid. He directs and superintends the wouilmeii and their labourers, in planting, rearing, and priming 
plantations, and in the felling of timber or copse, balking, charcoal making, and iii short every thing con¬ 
nected with timber, trees, copses, or hedges. 

7720. land steward {Factor,Scotehi Faetevr, Ft ; farfor, Gcr.; and/inWorc, I tal.) is to a whole estate 
what a bullitfis to the demesne or a |iarticiilar farm. His business is to rnntrul the managers of the lands 
ill hand, as the forester, gardener, bailiff, &c. ; to see tliat farmers fbllil the covenants of their leases; 
to attend to repairs, roads, public and ]urochial platters in belialf of tlie landlord, and generally to receive 
rents. * 

, '7221. Under stewards, or steward’s bailiffs, as they are called, arc assistants to the main steward, or 
have the urc of detached estates, containing a few farms or woods. 

7722 S^nesne slewaids are sud. as are kept chiefly for regulating the affairs of demesne lands; that is, 
lands surrounding the mansion in hand, or uf an estate of small sire, where all the lands are in hand, but 
where an extensive establishment of horses, servants, a large garden, Ac. are kept up. Here the steward 
performs the duties of bailiff, forester, and in some degree uf house-steward, by his connection with the 
stables and game.keri>er, and other domestic rural matters. 

7723. Court Jarmcr {Ht^ffmeyer, tier.; (hangeto de la eorte, Span.; Agronome de la eour, Fr.; and 
Fattore della eorte, Ital.), may be considered tlie highest step, the iummum bonum of agricultural sur. 
vitude. The late Ramsay Robinson, Esq. was bailiff to Geo. 111.; his sister, Miss Robinson, was royal 
dairy-woman; and Sir Joseph Banks, royal shepherd. 


Sect. II. Commercial Agricudlurists 


7724. The lowest grade here is the Jobbing farmer, who keeps a team, a cart, plough, pair of harrows, and 
probably one or two hand imiitcments. He hires himself by the day, week, or by the acre, to plough, sow, 
or labour, the small s)Kits of ground of tradesmen who keep a cow but no labouring stock; or to assist 
fanners who are behind with their labours. The contraetors for executing works devised by the agricul. 
tural engineer (7754 ), though widely separated in point of wcaltli from the common jobber, yet belong to 
the same species; both agree in scUmg tlieir labour and skill in a raw state, not when inniiufactuced into 
p^uce like the other commercial agrieulturists. 

772.7. mnerant agriculturists are of two kinds ■ such as take grounds for the culture of one or two crops 
of particular sorts of plants, as woad, flax, &c. (5063 ); and such as travel with a plougli and pair, See. to 
teach that operation to young farmers or ^clr servants, a practice at one time carried on in Ireland under 
the jiatronage of the Dublin Society. 

772fl. Cottage farmers are such as possess a cottage and sm acre or two of land, which they may cither 
keep in aration or pasture; disposing of the corn, green crops, or dairy produce in various ways, according 
to local circumstances. 

7727. PouUry farmers, such at devote themselves chiefly to the breeding, rearing, and fattening of 


; and grow the rommoner 
ic distillers and druggists. 


garden vegetables, as peas, onions, cabbages, &c. for the market, or herbs for the distillers and druggists. 

7729. Seedjarmers. Small farmers who devote themselves ihiefly to the growing of garden seeds fbr 
the London se^tmen, and for the distillery. They are to be folnd only In a few counties in the central 
aM aouthern districfi of England, and chiefly in Kent and Essex. (Sec Encyc. cf Gard, 2d edit 7390.) 

TiSO. Orchard farmers are such as farm gra..a or arable orchards, sometimes Joined to hop lands and 
garden fkrnMi often with a small dairy; with rearing of poultry, rabbilB, &c.,and sometimes with the 
oreedingand training of dogs; the latter a very lucrative branch when well understood. 

7731. Hep farmers, auch as make hops a princii>ai article of cultivation, to which arc sometimes Joined 
garden and orchard Arming. 

77^ Milk or cow farmers, such as keep rows for selling their milk in an unmanufactured itata These 


fknMrtgre iff courseUmited to populous neighbourhoods. Cow-ke^rsdiflbr ffom cow.fanners, in having 
tbeir MtibiiMinents in towns, amt in purchasing, not growing, their cow provender. 




rmers, such as keep cows and manufacture their milk Into butter or cheese. These are 
ri^ moist flat districts, as Cheshire, part of Gloucestershire, Leicestershire, &c. 

Mrrs, fkrmera whose chief business consists in buying, fending, and selling cattle and sheep, 
di'afe' chi^y in old pasture, and they are more commonly feeders than breedors. The mo« 


' 77 S, tmehfitrmers, such os devote themselves to breeding and rearing diflbrent kintU.of live stock, 
esfeeMH bortM and cattle. They are most common in Yorkshire. 

Tf^'Store farmers, breeders who devo|p themselves chiefly to the sheqi and cattle fkmUiet. They ajre 
common in the border counties, in Wales, and in the Highlands. 

7^. Hm farmers are confined to a small district round London; where they grow chiefly natural or 
w hay for the fgindoii coach and saddle horses, and fbacow-keopers. • 

Hdnsfarmers, as opposed to hay, dairy, grazing, and breeding farmers, is a term employed to such 
y fai^ more odaptra for the plough than for pasturage, as arable clays and loam 
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77S9, Wooifartnert, fuch m reot voodlandt, to be {>erlodlcaUv cut fat ftiel, baik, ftnce-irood, 
or otber purposes. 

7740. (iiiarr!f./qrmers,wcb as rent quarries of lime or other stone, gravel-pits, ciay.flelds, marUpitt. && 

7741. MimJarmert, or master miners or mine-holtlers, such as rent coaUmines, or mines of Iron, lead, 

or other metals. J 

7742. Salmon or riDer-fartnen, or fishery renters, such as rent rivers or ponds for the sake of their flsh. 

7743. Commerdat or prefesaitmal farmers, such as farm lands fur profit I'liose who farm an extent of 
good land under one hundred arres are conslderiSl small farmers, under threo liundred acres, middling 
farmers; above and under five hundred acres. Urge farmers j and exceeding that quantity, extensive 
fanners: a very promr title, for few arable lands can be profitably cultivated to a greater extent m one 
farm or by one establishment than five liundredacres, and those which exceed that quantity ore generally 
breeding or otlicr stock farms, characterised by^heir extent 

7744. (ienOmten farmers, mo professional fanncis on a large scale, who do not assocUte with their 
minor and personally working brethren; but who afl'ect in their style of living the habits and manners of 
independent men or gentlemen It is a character extremely liable to ridicule by the vulgar yeoman and 
purse-proud farmer on the one hand, and those persqiis who are gentlemen by profession and men of 
family on the other. 

7745. Yeomen farmers, small proprietors who farm their own lands, but yet aspire not to the manner! 
and habits of gentlemen. 

774<>. Farming landlords, proprietors who farm their own lands on a large scale. 

Sect. Ill, ulgricultural Counsellors, Artists, or Professors- 

7747. The land-measurer is the lowest grade of agricultural artists: he Is very often the village 
school-master, and is-called in to measure work done by the job; as mowing, reaping, hedging, trench, 
ing, &C. 

7748 The aerieultural sidesman is a person who attends at fairs, markets, &r , and acts as agent to . 
buyers and sellers of corn and cattle. There arc also salesmen purposely for hay and straw, others for 
green food, turnips, potatoes, &c. 

774.q. The appraiser, or valuer of farming-stock, cornea next in order. This professor values the live 
and dead stock, aud crop, tillages, manures, &c , and sometimes also the remainders of leases between out. 
going and incoming tenants, or betwixt tenants and tbeir landlords Uccasionaliy the appraiser if emu 
ployed to value lands, but this is generally the business of the land-valuer. 

7750. The land-surveyor generally confines Ins avocations to the measuring and mapping of lands; or 

to their siibili vision, or the arrangement of fences and other lines; but sometimes he joins the business of 
appraiser and valuer, and even tiiiibcr-mcasurcr. , 

7751. The timber surveyor and valuer confines himsclt in general to the measiireiflent and valuation 

of fallen or standing timber; he also measures and estimates the value of bark, faggots, roots, charcqgf, 
ashes, willows, hoops, and various other products of ligneous plants. • 

7752. The land-valuer not only values the rental, but the price or fec-Smplc of lands, buildings, woods, 
quarries, and waters. lie does not often meddle with metallic or saline mines; but he sometimes values 
fisheries, stone and lime quarries, brick-earth, gravel, chalk, tee. 7'his profession requires not only a 
general knowledge of aKriciilturc in the most extensive sense of the word, but a very extensive acquaint¬ 
ance with the country in which the pruiwrty lies, and great experience in business 'i'here are local and 
general land-surveyors and land-valuers: the general professors live in the capital cities or in the metro¬ 
polis, and generally unite the business of land-agent 

7753. The land-agent may or may not be a laiid.valuer, but at all events he should possess the know, 
ledge of the valuer in an cniiiicnt degree fits business is to effbet the transfer of property by 

E urchase, sale, hiring, or letting: and also to collect rents, and often to re-let farms, and ettbet other 
usinpHs belonging to the land-valucr. l.and-agents are very frequently attorneys, who know little of 
agriculture; but who save their employers tlie trouble ol enipUiying both a land-steward of superior 
abilUlea, and a lawyer to draw up agreements and leases. It is the upiiiion of the best itilormed agriruk 
turists both of Britain and France, that the cmjiloyineiit ot attorneys as land.stewards and agents bat 
been one of the chief causes of tlic retanlatioii ol agriculture throughout Foirope. Cliateauvieux has 
clearly shown how this cause has operated in France and It.ily; and Dr. Henderson, Arthur Young, 
Marshal, and various others, have deprecated its infiueiice in firitain. The love of precedent, which 
these men cannot abandon from habit; the love of litigation, to which they adhere from taste aud interest; 
and the ignorance of agriculture, from the nature of their education; are the causes that have counter, 
acted the tendency to chang^and amelioration. * 

7754. (If agricultural engmeers there arc considerable variety. The drainer, for laying out drains and 
water.works; the irrigator, for watering the surface of grass-lands; the road engineer, for laying out 
roads; the mineral $w veyor, for searching lor, measuring, mapping, and valuing mines and minerals; 
the coal viewer, for estimating the v.i]ue of coal works; the rmal architect, for designing and superin¬ 
tending the execution of agricultural buildings; and the hydiographical and canal e^ineers, for canals, 
harbour^ mills, and the greater water.works. 

77.55. The veterinary surgeon, or agricultural doctor, is to be considered as a rural professor; and os 
subordinate grades, may bcenumernteil the furrier {Ferrier, Ft .; Ferrajo, Ital, a smith, ftoxaferrum, Lat. 
iron), cowlecch, and castrator or geldcr. . • 

77.fe The agriciiltuiai draftsman, or artist by way of eminence. Is employed in designing and painting 
live-stock, implements, plants, and cultivated scenery; the plans of farms are taken by the land-surveyor, 
designs of buildings made by the architeA, and now inventions in machinery and iinplcineiits are drawn 
by the inventors, whether millwrights or agricultural mechanists. 

77.57. The agricultural author may be considered as the most universal kind of agricultural counsellor, 
since hU province includes everjabranch.of tlie art, and comprehends times and practices jiast, present, 
and to come The simplest variety of this species is the author of single psMrs in magazines, or tlie 
transactions of societies; the most extensive, he who embraces the whole of the suttlect; and the most 
valuable, he who communicatos original iiifurraation. 

77i8. The professor qf agricultural science (Prgfesscur d’Agriculture ou d’Economic Rural, Fr. ; Hoch- 
lehrer von Ackerbau, or H. von Landwirthsehaft, liter.; Pn^ssor Agrieuitura, Span.; and P^essore 
d'Aerkultura, ItaL], when appointed by a permanent or national institution, may be reckoned theliighest 

■ ■ ■ i instructor, like the author; butcon- 
The first public professor of agricul.- 

iron . ansi 


grade of agricuitiirai counsellor: since ne is net a 0 cir.oonBtitute 
stitutedby eom(ict^t judges as rap^ie of Inatrurtinj^ the l^hlic^ 


pl^esiors In Dublin and Cork. In almost every University on the Continent there is an agricultural 
choir, and in some of the (terman and Russlati Collies there are chairs for gardening (Gartncrey), foreM. 
culture cPontwlssenachaft), and rural architecture (Landbaukuiist}. ^ 

• • SecTi IV. , Patrons qf Agriculture, 

TTSd. Every man being a consumer ot some description of agricultural produce, may be considM^ a 
promoter of the art by causing * demand for Its productions. The more valuaUe coBsumers Me such at 
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live on the best bread, butcher’* meat, fowl), and dairy products; and the greatest of all patrons, both of 
agriculture and gardening, are such as fare sumptuously every day. . , . ■ ^ 

T760. Amateur agiicfUiurittt, lovers of agriculture, promote the art by the applause ^hey bestow on Its 
production*; of which, to a certain extent, they become purchasers, as of fbnning books, prints of cattle, 
inmlements, See. 

7761. CunnottieHrs, critical or skilful lovers of agriculture, promote the art in the same way sa the 
amateur, but much more powcrAiliy, in proportion as approbation founded on knowlectee is valued before 
that which arises chiefly ftom spontaneous afl^tiun.' By the purchase of books, models, attendance at 
agricultural exhibitions, &c., connoisseurs encourage both counsellors and commercial Vgriculturistt, 
Sometimes, also, by their writings, of which Sir John Sinclair is an eminent example. 

7763. SmjUoyen of agriculturist, whether of the servini; class, as bailiilt, stewards, gic., or of the order 
of professors or artists, are obvious eiicouragcrs of the art 
776 a Amateur farmert are patrons on the same principle as cmpli^ers; and sometimes, also, they eflhct 
Iroprovementk or communicate valuable information to the publia Cline, the late eminent surgeon, 
and the late physician, Or. Parry, were eminent examples. 

7764 Noblfmen and proprietor jarmers are conspicuous patrons. They render the art fashionable; and 
by the general attention so directed, and coiisegiAmt occupation of many minds on the same suhiect, new 
ideas arc elicited, and dormant talents called forth and employed. _ The names of Russel, C(Ae,^Curwcn, 


tlicir improvements affect society more extensively. As decidedly at ti:e head of this S|ieciP8 of patron 
may be mentioned the late Duke of Bridgewater and the present Marquess ui Stallbrd, and to these name* 
might lie added a number of others. 


Chaf. II. 

mifferent Kinds of Farms in Britain relatively to tJie different Classes <f Society who are 

the Occupers, 

7766. Cottage farmi form the first link in the chain of temporary terrestrial possessions They consist 
of one or more acres api>ended to a cottage, for the puniose of enabling the occupier to keep a cow; if any 
part of this fann Is in aratioti, the labour is either hired of some jobbing agriculturist, or done by spade; 
or two or more cottagers join together and form a team of their cows, with which, and implements bor. 
r^ed frum the village carpenter or smith, they accomplish their labour. 

7767. Ivrms working mcchaetes. These arc larger than the former, and are rented by country black, 
smiths, carpenters, &u., who often keep a liorsc or a pair of horses. Botli this and the former sort are very 
often injurious to the occupiers, by drawing olf their attention from their priiicipat source of income; 
tliough It must be confessed at the same time, that the idea of occupying land, and raising one's own corn, 
clover, milk, butler, eggs, pulse, &c. is highly gratifying; gives a sort of sense of property, and has an air 
of indeiicndcnce and liberty, highly valu^ by men in general. 

7768. Farms village tradesmen and shopkeepers. Many of these men, such as bakers, butchers, 
grocers, Ac. keep a horse at any rate; by renting a few acres they are able to keep another, and add a 
cow, and other minor species of live stock. The attention required from tlie master forms a healthAij 
recreation, and agreeable variety of occupation; and if this recreation docs not interfere with main pur. 
suits, there is a gain of health aud rcapcctabibty. 

7769. Farms occupied with a view to profit by town and city tradesmen. Those are on a larger scale 
than the last, and held by staUe.keepcrs, cow-keepers, buteners, corn.dealers, &c. They ate often of 
considerable size, mostly under grass, and managed by bailiffs. Arable farms in such hand* are rarely 
well managed, as every thing is made to depend on manure ; but as less skill and vigilance is required in 
managing grass-lands,'hay or (lasture farms of this description are generally well manured, and conse. 
quently prcductive. They arc seldom, however, profltabie, and it is only because the renter reaps the double 
profit of grower and consumer, has some enjoyment in the idea of the thing, and some increase of health 
from the requisite visits to it, that he finds it suitable to continue his fanning operations. 

7770. tfarms occupied by city tradesmen for recreative enjoymerd. These arc of various descriptions, 
find generally managed by bailiffk. They may be oonsidered as aflbtding rehomponse only by the amuse, 
mei^ exercise, and health which they afford, and the interest in country matters which they excite. 
Many a worthy man thug throws away, almost at random, on agriculture, what he has gained by trade 
with the greatest industry and fhigallty, often joined to skill and ingenuity. When the farm promise* 
veil, the tradesman is sometimes tempted to sell his trade and turn farmer for good (as it is ciulcd, i e. 
for a principal occupation), and often ends in Impoverishing, or even ruining himself. 

7771 . Farms attached to the villas and country houses qf wealthy cUixens. On these the wealthy cltlacn 
plays at a^’Ulture, aided by a skilful manager or ballifT. Immense sums of money are thus expended In 
the neighbourhood of large towns; many ingenious practices are displayed; and though nothing in the 
way of profit is ever expected to be gained, yet on the whole an attention to agriculture is exciti^ in tlie 
minds of wealthy commercialists, who buy books on the subject, procure bailifft, approved hnplemeiits and 
breeds of stock; and thus give encouragement to these and otlAir productions connected witn the sublet 
The history of fanning for the last twenty years round Edinburgh, Liveipool, and lAindon, a^rds some 
eurious, singular, and extravagant example* f this description of farming, and some of a ntuch more 
judicious description. 

7772. Demesne farms, or such as arc oi'cupicd by the landed proprie&rs of the country. These arc of 

a great many different kinds; some regularly appended to the |>ark; some comprising a part of the park 
abraded by temporary fences; and others taken into occupation without regard to situation. Some pro. 
piletors take aU the farms on their estate successively into their own bands, cultivate them for a few years, 
bring them into excellent order, and then let them to farmerx Much good is often done by proprietors 
oceup^ig’bnd tbemselves; new practices, and new kinds of vegetables and live stock, are exhibit^ and 
dissemipated; and the landlord bimscl^ being instructed tw experience in the practice of fiinnlng, t* 
‘better eblo to Judge what his land slmuld let for; and more likely to ajqireciate good tenants, and Sysn- 
psthlse with the losses of h'is farmers in bad seasons Add also, that a proprietor in this way procuCM 
better butcher-meat of every kind than he could generally purchaserin the neighbouring markets; and, H 
Be chooses, better legumes and roots, and even better cabbages and other culinary vegetables than he could 
grow in bis kitchen garden. "Iiebailiffk on such farms are, or ought to be, well educated men, brought uti 
M farming in the best districts. They should be well paid, and have sub-bailiffii under them. *1116 eitabilsh- 
ment* of Bedford, Coke, Curwen, Albemarle, &c. are or were among the most complete in this Und of 
fonhing. • ' 

7773. The farms qf prtfessionol farmers. It mutt be obvious, that this class includes more than nine 
tenths of all the farms In the country. They are of every descri^ion of soil, Mimate, situatica, 4te. which 
tite country aftbrds ; of all manner of sizes, according to the demand created by tw^ as fbllow terming, as 
g buli5e|5* • either devoted to the genera^ purposes of corn and cattle, or more particulariy fbrpoultry, 
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nultung, dairying, garden crms, hops, orchard crops, grating, breeding, hay, com, wood, minerela, at 
stone quarries, &t., or to asbenes. At the origin of what we now call torming, or when the hiring of land 
by cuhivators succeeded to cultirsting them for the landlords, or in partnership with the landlords, as is stilt 
the case in Italy and most other countries, farms would of course be small, and taimcra’ men of scarcely 
any capital or consideration in society. Just emancipated fWnn a state of bondage and rilianage, the new. 
created independeift tenant could not easily throwniF the chains which formerly shackled hia mind and 
perented h^nergles from being brought into action, and he could have little or no property iHicn he 
had no meanr of acquiring it but by plunder, or Reserving it but by concealment Hence the flist tc.iantd 
were assisted by their landlords; and one remnant of this practice, that of allowing farmers to have a year’s 
rent always In hand, or, in other words,, not togflemand the rent till half or a whole year after it is due, 
still exists in some parts of Scotland and Irelana In process of time, however, and from various direct 
and indirect causes, farmers at length acquired some degree of capital and respectability; and as they 
naturally thought of employing the former, of course farms began to be enlarged to afford scope, and 
leases granted to afibrd security. This practice has been going on in Britain for more than two centuries 
past, and receives a ffesh impuTse whenever the prices qf gram rise high, and continue so Ibr some time. 
At no period have they been so high as about the commencement of the present century, and during no 
priod have the riches and res{)ectability of fanners so much increased. More recent political changes, 
however, have proved singularly disastrous to farmers; and till the cam laws are either obliterated, or 
regulated on some permanent and more moderate principle, agriculture and its practisers of every descrip, 
tion will remain liable to the extremes of profitable occupation and ruin. 


Chap. III. 


Toiwgraphical Survey of the British Isks in re^wt to Agriculture. 

7774. The British isles, as we have already observed (1280), arc, in their present state, naturally and 
Iioiitically more favourable to the practice of the agriculture of ale^ butcher-meat, and wheat, than any 
other country in the world. They liavc their disadvantages both in climate, and in civil and political 
matters; but, notwithstanding, there is no country iii the world where fanners or proprietors are so 
respectable a class of men, and where such excellent corn; herbage, roots, ami hay, eitift-r raw, or in their 
manufactured state of bread, ale, and butcher.mcat, arc broiiglit to market 

777.‘i. The following outline qf the state of agrieutlure in each of the different counties qf tie VniTed 
Kingdom Is taken fVom the Surveys published under the authority of she Board of Agriculturti, or the 
llublin Society; fVom Marshal’s remarks on these surveys, and Ins other writings ; and, in some coses, 
from our own observation, having at various periods, since the year 18(JC, been in alnnost every county in 
Britain, and in most o) those in Ireland. Agrieiiltural improvement is olten of so variable and dccting a 
nature, that, notwithstanding our utmost care, some things may be found here inserted as such that no 
longer exist; and fVom the period, varying ftom twelve to twenty years, which has cUped since the 
surveys were published, many improvements may have been made deserving of insertion which are 
oinittra.' These are unavoidable defects attendant on this iiart of our work; but though we cannot rendn 
it peribet, yet we are of opinion we can bring together a sufficient number of facts, as to the natural and 
agricultural circumstances of each county, as to lender it both Interesting and useful to the reader. We 
regret much, that iiotwithstanding our most earnest invitation to the readers of the Gardener's Magaxhe 
to send us corrections and additions for this i>art of the work, yet we have received so few, that we are 
unavoidably obliged to send into the world the second edition of this chapter, in November, IS30, almost os 
imperfect as was Uic first, in November, 1825. 


Sect. I. Agricultural Survey of England. 

Tna. The sar/hceqfSng/nadisestimatcd nt from thirty-two to thirty.six millions of acres, with the 
exception of some mountains in Cumberland and JVcstmoreland, almost every where cultivajpd, and 
nowhere incapable of cultiv&tiun; in most places varied, gently and beautifully in some districts, and 
abruptly and on a grander scale in otlierx The most higli and mountainous districts are those of the 
north, and the most level those of the east. 'J'hc most humid climates arc those of the north-western 
counties; as Cheshire and Lancashire: and the most dry those of the south-east, as Norfolk and Suffolk, 
The richest grass lands are in the vales of the great rivers, as the Severn, Trent, and Thames. The 
richest arable lands, in Worcestershire, Warwickshire, and in part of various other counties; and the 
best forming, in Northumberland, Durham, and Cumberland. The greaU-st variety of forming may be 
seen in the counties round lAindon; and the greatest sameness, regularity, order, science, success, and 
tlie wealthiest formers in Northumberland and the county of Durham. The geology and minerals of 
the kingdom are most ably indicated in Smith's Geological Map of England, Wales, andmrt qf Seotland, 
1815; Smith's County GeologicaJ Maps, 1819 to 1824; and Smith’s Geological Table qf British Organised 
Fossils, 1819. These works are of the grsntest Importance to landed proprietors. 


7777. MIDDLESEX is part of the north side of a vale watered by the Thames, and contains 192J»0 
acres, exhibiting a great variety of agriculture. ^Middleton’s Sur^, 1806. MarshaFs Jieview, 1818. 
Edhk Gax., 1827.) • 


1 . Geogi-aphieal State and Cireumtiances. 

VlinMia. HenJitl^S warmer near London, from the Area 
kept Hien, whl^ connime 800,000 chaldiona of coiUa annu* 
) itttJonan wlada fhim the S* Wa and N. Es, thoee from 
the S. W.kiow O-tmi of the yean, N. B. Ctreateet 

fnlla of ftJaa ftom a fiew mdnta W« of B» and are of the loun^ 
Gontinuanca nhea the wind hae uaeied through the aatit to the 
Mttth. in eprlitg, frost In the hollowi, when none on ihehflia, 
thermomm ha« been u high os 83*, and low at 6* below 

Sy tong oontlnued vmnuring, the surface roll almoat 
every where lo&a Uke loam. Hand and gravel on Hampstead 
Ifnta IdOamy aand ttom Honnhiow to Combrook. Hanay loam 
on welt aide of Haiisratl and Hounalow. Strong loam about 
Ryallii, Plrnier, Harrow, and Houth Mlmmet loamy clay 
bMween Uabmge Common and Harefiidds Clay of the moat 
adhoalve apd ungrateful kind about Hendon and HIghwood 
Bin; 'teat from rackmansworthtoBtatnes,on asubetnuum 
of thegra^loffllnfi. MantolanSorilch loam depoairod from 
■till water in tho Iideof Do|pi,and on iheLeaaad Colm 

tientlK waving t hlgheet towards dM north. Uamp- 
■teatl 400 frrt a!bove tiie level of the sea. One mile from 
Loodgn on the Klngsland Read, the surface of upwaxda of 


1000 aorcs Is lowered at an average five fret from the brick 
earth dug out, wht^ of orrtlnaiy nuality has iwoduced 4000f. 
|ier acre; and when marly, frr mw^mi orwhite brlclcs, 90,000/. 
per aiTe. Brfck earth formerly 100/. ^wr acre, now 300/. per 
acre. An acre at frui feet d49p yields four mililorts brtclii. 

MUmmU tirula. 1. CullivatM surface. 9. Gravd of filnts, 
5 or 10 fret In thickness. 3. J«fkd or blue clay. 900 ot 300 fr<t 
indet^s 4. Marine sediment, 3 or 4 fret In depth. S.Looae 
•and,gravel,and water,thelatter arising in rocniiQaiitittain 

^ excellent. The Thames, from Oat- 

ford to Maidenheed, fnllipabout 94 fret In ten roileaj fltnn 
Maidenhead to *“ * *’ ’*■" 

to Mortlake, 15 | 

per mite j from - - - 

•ea. Tide flows twenty*three rollm up the Thames* 
water found at various depths, from 6 to SdO feetj the latter, 
the depth of Paddington. _ ^ ^ « 

HHwrai naitn at East Acton, Hampstead, ana Bagnlggi- 
wellst cbalyheateaUtUenied. . . 

iFfrk iH Turner. Sturgeon, labnon, tench, barbel, 
roachyd^, chub, bream, gudgeon, ruffr, bleak, tels, tmeUi, 
and floumlm. 

3 
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2. State qf Preperttfi 

<ifW iktir mtutanfmeHi* Oowr^lj under the care of 
•ttaniiv^ and bad!} monai^. 

ZVmrr#. Much ftree}iold« coniiderablo extent of copjrhold, 
lome church, coUege, amt corpentlon land* 

4(rproprle0f#* INumemas aplendfd, commodioua. 
t'arffk-hoHJttt, *0JBea^np(tir9 Oldwt built with timber lathed 
and plastercid, rouft uiaii’hed j erortnl pjecvme^ \ aiiuateii m 
Viliam, Ridei of lanea, luudl near large i»(Hida. Thoac built 
vlthTn the prvamt century, of brick, and covered with tiles. 
Parmer; of Hatton Court, Chiswick, Wkksreen, and IhIc* 
worth, models of their kind* Ver; few buildings required on 
haj fkrms. 

CoUagfs, brick and died, and general!; In ; formerly 

with rimt of common, now clone away by dulusures. 

4. Mode qf Occupation. 

Sitp ^fjnrms. Gi^ierally small compared with other eoim> 
ties; three cow-farms near town, from 5<W to 6»0 acres «u*n, 
runted at from «000f. to SOUtW. each. Many of <()U/.; average 
of county lUll. 

Ckaracttr td th* yUnner#. Four classes. 1. Cow-kceiu*rs, 

f ardaocTS, and niu>ei^'men. k. Amateur fanners ol tortunr. 

. Amateur farmers, who have left othtTt imrsuiis. 4. (Joni- 
merclid or protes&Kuutl forinvrs, equal In numbm to hah the 
others. 

Hurtd ari\fiarr$% Bad; impossible to get any agricultural 
imulemont or machine rnodeon a gcsKl priiiciplc by the c'ountry 
artliloers: but able mechanics mi,.oiidurt, ('<Atain audilalleii, 
Wykesand Philli|Js, Hnowdcn,and especially Weir, a Noith- 
umlierlandinan, and practically acquainted with agntiiltiire. 

Jteiit paid in money, Mnnetiinus a small paitni butter anil 
cream at lixed prices. V'arit.^ trom lUs. to Jttf. per o^re, or 
hJutier ior iiurticrit's. 

iTdAcs In many places taken in kind. In some compounded 
for ammalty, or for a ilxetl pwiod. 

Pwir, 0 iut the raid Jbr Ihdr teiieft average 3s< GtU ]>cr acre. 
iMtid, gi*neral. Often, for fiiurteen and twenty-ono years, 
drawn up by lawyers--*'a composition of obsioleUe unintelh- 
gible covenants.** ^ 

iijepfnte and profit* Exr^ses on entering a fkrm, greater 
than In dtst<int places ‘ profita seldom more than ameio sub* 
sistcfiice to the farmer, ^fho increa,se ol canaU, and ihc pro* 
epect of steam tarridgM and lucoinoUvo steam-engines nnV.Hil* 
Tua^ls, b rapidly rendering dlstout and near (arms and {urniers* 
piriits on a level. 

5 Implements. 

All badiV^ough barbarous} tliresbing^mills rare. 

6. Snclostng. 

Now mostly enclosed. Nineteen commons enclosed from 
IhOft to IKUu, cuntaiulng kti,(KH) aciv^ and upwaidit. Did 
fbnees nf A mixture of white und bbuk thorn, maple, haael, 
briar, crab,dainiiOn-plinTi, du., new ot white Ihurn with ditch 
and bank, gatL« mostly Ave-barred, and of oak; entlobures too 
numerous. 

7. Arable Land. 

Abnut acres} wretchedly managed, ploughed with 

teams of three or fwit horses, rotauon gcnnolly fallow, wheat, 
beans. 

8. Grass Lands. 

Meadows better msmaged; hay-making }COud. 

M. Gardens and Orchards. 

Prom KensingtOTi through Hammersmith, Chiswick, Brcnt- 
fo.d, Islewordi, and Twkkenham. seven miles of garden 
grmind * may be denominated the great i>ondon fruit garden, 
nc^i of the Thames. An tipper and under crop taken at ftie 
same time; the upper Ihe fruits on treis; the Under straw- 
harries and various ncrbacOHis cropa. To increfue shelter and 
wiwnith Jn autumn, they raise banks of soil 3 feet high, fating 
the soiiUuanU slop^ to an angle of 45"; on these they plant 
endlvo iiirSeptemfier, and near the bottom, from CictuMr to 
Chrihtmas, they drill a row ot pens, the endive la preserved 
from mtUng, and the peas come to maturity nearly ai» early as 
tf under a wall. The springs here he eight or ten fwt under 


and the water is raUed from the wella by a backet 
* * . //t - .-.*1 Three thousand 

ire penons, a man. 

_ , ingthewlnlorhalf^ 

year, and during summer, hve persons more, chleHy Welsh 
women, EsdniaUid produce lOQl. per acre* 

KUchen gardetu* Much fresh uttory dung required for 
f-rowlng mu&hrooQii, early cucumbers, saUd^puCatoes, aspa¬ 
ragus, arc. tkHisuinption of the tneiTopollq|B^ Its environs, 
for fruits ami vegetables, estimat4id at upwlMt of a mltllon 
sterling pet annum. Huveral farnung goldens pay IVOOt. per 
annum. 

grnmds. About 1500 acres, producing 75,000f* 

a year. 

10. Woods and Plantatfons. 

f and mtuil* decreobuig ages: still a few acres near 

Ilanip-«tead and Highgate. 

JUidftr tom hmlter r ich disfigured by being pidlarded or 
prunvd to lUHy'poles. 

iVdlorvt or otter*. Alany islets on the Thames, rented by 
baskei'inakers, ami planted with osiers j also, wet liorders tn 
the river so plantiKl. Speciet, ^kiU vltelilna, atnygiUilina, or 
alinoiul k'.ved, aiid viminalls, or osier; willows whm cut 
made up In bundle^, or Inmlts, forty-two Indies round, at tfx* 
tetn Incnta aliove the liul*€nd& 

11. Improvt'fne'nJfi. 

nimnttifi: to carry oil suttb-e water. The mode of making 
surface ^(tifb on tneiulows, l.y means of an addition to cart- 
whevi>. invimtcd by the reporter. 

Munuif prudured in l.ondon by 50,(MID liorses, AOOO coivs, 
and 7U(MNK} human lielngs, equals ‘)ltU,UUU loads; of which, 
hilf IS carriLd into the Thames by tliesewvn, including ninety* 
mne per i eiit of the night soil. 

12 Live Stoc/c. 

iii'ss live stock on the farms of this county than In any other 
no breeding. Short homed cows of Holdernew chiefly U)(^ by 
milk men nutnlier kept K5UU; average produce nine quarts 
uer day; fed on hay, tiunlps, lirewer's grains, Imseetl cake and 
jelly, and grass. retail dealers adultemie tlie milk, iireferring 
dirty water to cbwi. And adultentte Ihe cream by adding 
molasses .ind a little salt. Very httlc butler made In the county. 
BreweriH dr.iyh snpphed with lioriws from the Berkshire fkr- 
inert, who bin liu'in young from Nottlmm|>t<ui^hirr, and work 
them two or ftirtw years betnre they sell tliom. Not nioreUtan 
one dovv'houve In the county} but many pi}([cons keiH in 
empty witk* pi|a"i wt upon posts, fifteen or twenty feet nigh, 
and many kept by joumey nii^ tradesmen, pigeon (hiirlers in 
the poorer parts ot LundiMi, and moat other towns and vlliiqtes 
of the 4‘oiinty. 

J.i. Hural Fsconomy, 

Half the manual kilKiur done by the Job; labourers ruined In 
inoraN and lonstliution, by the public houM^s. (itiiticinen's 
SiTvanlK a bad .ind i onuunliidiing set. 

14. Political Economy. 

Highway > ot the parishes good, tum|>ikc roads generally 
managed on M.uadasn's uriiiiiple, and good, several caiioJs 
terminate in or near London» and New Klvcr for supplying 
water, fairs on the decline. IJxbrUlge the greatest corn market 
ni-at to Mark iMine. tireat cattle iiiarkcta, Houiictow aiu| 
Smithfield. (k»mmerre gieat. Manufiutures not many; con* 
siderlne agriculture as a maniifacluiv, and the soil as Uie raw 
material, and worth !(>« perncie, at an aserege of KngliUid ; 
it Is Increased in value to 5/. or 625/. jier cent. DisUilertes and 
brewenes numerous. 

15 Obstacies to Improvement, 

Tithes, land-agentb being attonieys, bad leases, bad rural 
artificers, Im< 1 ann thieving servant}*. 

Id MtsceUaneaus Obsei nations 

Society of Arts, \’ei€rinary Collie, excellent institutions. 
Fbies called horlots should be removeil, weights and measures 
lately regulaCecI. much damage is done by game. 

17. Cleans oj Imprdvemenf 

Ample in the metropolii, and the progress rapid} in the 
country, want of intelhgence the ip'and drawback. 


7778. SURREY. A surface of 519^0 acres beautifully varied: poor and heathy in the west, challty 
In the cast, and clayey in ihe south. The field cultivation of clover and turnips appears to have first taken 
“^Uce in tnia country. {Stevenson's Survey, 1813. Malcolm's Suiveyt 18(d. Marshal's Review* JBld 
m(th*$ QetOogical Map. 1821. J^tn. Gaz.. 1827.) 


1. Geographical State and Circumstances. 

Ciimsi*. HMthy windi 8,W. and W.* teidoin blows firom 
sny point between N.W. and N E. for any time. Baot winds 
in spiinic, and then weather cold, rav^ and drizzling. Most 
rain fnlU when the wind is S.H.W. or ». 

SaO*. VAritiQs and mmt irregularly dlntrihuted} a ImiSd 
none tenarioiu clay bordering hmsex: pan lies of Ink, fnirth 
at WalwMfit, Hutton, and Stoke Consldorable extent or chalk 
hills from CiWydon to Nuttfield, and thence narrowing to the 
western estfwmftT of the county. A good deal of black rich 
lanct lnte»perft«i among all the soils. 

SttfrJUce. St. Anne*s HIM, Cooper'^ Hill, and Hit hmond Hill 
celebrated; iieilh HlU the highest, commamU a prospect of 
from thlxty ta forty milts on every aide. 

Jfbtenflf. Iron ore; ftiller^i earth, firestone, lltnostonc, and 
i^Uc. Ir A-weriU an the decline, on soenuut of the dearness 
cf fiiel. Abundant e of Adler's earth in Ihe wiothern i»art the 
county, whidh. has been dug since the beginning of the eigh¬ 
teenth Crtstury. Excellent nresltme I when flEXt quarried sm; 
k«|W anAet cover a few months becomes oompict, and nble ta 
euaure tbe action of a common fire* Owing to this stone, 
iMimasi. proprletnr of the Vauxhall plaie*g1fuM works, can 
tiMka plates of such a size m to qurpnse me Fnmch, from 
whom he dlsooversd the act of plate-glass making In the dls- 
fblit of a remmon (aboumr. ExceOent limestone at Dorking, 
wnioh hardens under vatc^ contains a little fllnL Chalk 
mad chiefly u k manure. The sand about RyMtte the finest 
li|i file kingdom, <aud in oonsldarable demand fur egg and 
hbur glasses, wrlttnir-ftand boxes, fee At Nonsuch, th^e is a 
bed of brick earth, from wtdeh fire bricka and cmciblva are 
made. 

Water. Bcurce In many j^oces, partleulatly on the chalk. 
Several suMpltes ]*rocund round Londm, by bonngdowm from 
Me huumd to nvo hundred feet to the chalk stratum, where 


the water is excellent, soft, and abundant. Artesian (from the 
county of Artois, where such wells were first brought Into 
notice,) wells are now «w numerous in the nvighhouniood of 
liondon, that In ]>laces where the water tormeriy rose In the 
bore thfo^apr four feet above the surface, it will now scarcely 
reach the surface. {Stag. Net. Uta. vol. ft. and Hi) 

i'*i«A jHnuU common on the heaths, at the we<tem ^ide of 
the county} ha*H; been ustd fbx upwanls of two cvniurlAi, 
for brectling and rearing carp and other fish, Hnc of the 
laigmt, containing r.ae hundred and fifty actes, is near 
Hernham. 

Mineral n’Otir* numerous. Epsom wato* Is impregnattvl 
with bulphate ot magnesia, and is imrgative. Epsom salts 
originally made there, now chiefiv fr^ rornmon salt wafer at 
J.ymington In Warwickshire. The othor sprinM are more nr 
less Impregnated with sulidiaie ot magnesia, caxbonrte 6f Ume, 
and iron. 

2. State tjf Property* 

No large iKtates. largest 10.00(V. a year. Yeomanry not 
numerous; but some gentlemen round Guildford form their 
own estativ of frAn to 40Uf. per annum. Kstatrs nifetiy 
managed by nttomeys; w> far proiier as to law ferniH, Imt as 
absurd os to agricultural restrictioiui, os it would Itk to employ 
a fatmer to draw up the covenants In technical language. TUi 
the fanner becomes active, inquislttve, free from projuillCe, 
and Intelllgenti Qo covraante, or care of atfimeys and iltowards, 
will prevent him from Inhmng himself and nit landlord by 
bad husbandry. When lie iwromm acllve, foe. he will take 
care of the iaodlorcrs intcrast for die cake oThts own; and the 
first step to forcing ihe fotmOr tojiecome active and iifieUlBi^t 
is to ULve him to the exertions of his owp fiiiiut. Tfriurcs 
ehlefiy freehold. 

A Buildings. 

Few countfti that can vie with fiuney in the ^mbet afifi 
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plpgancc of ICtcountiY seats. ofGartitnf Surr^^ Fo«* 

ft advantiif^ oyer the north and catt or middie- 
Mic and £»iex, in ttil$ a» tho ]>rera!«nce of the S.\V. 

wliida ftwly the smoke London. Froiirioe>T(i 

generally reside <m their estatesf and eagerly introduce Im* 
l>rovimivntB. 

Fum ktmm and ^t99> Hulnoiuand meanlnthevenld^or 
cla\c/ district bordering on huieex; beuer in ocher ^acon. 
Oldest of br idLC orCTod with aUte, atone* or brick nonlng 4hd 
tiles; ^tuati^va^Uom oentral or convimient to the form* in 
rlllago*. btlmM not dWided into atalla. Cow-houaea near 
Xx>ndun, good. Cotbiges often large* convenient* and pictur* 
eviue; vith a porcht a f}ower*)dar* and vine in % 

J>ri»iA'ing |)ondr. Great attention paid to these <m the wurrey 
hills: generally a first pond* where the water depoaita its gross 
&t dm and mud before it enters the second* 

4. Occupation. 

Parras of all sives, but mostly smalt* forty and fifty acres to 
three hundred. Ltfgcat farm b^wuen tioilafiird and Vamham 
is Wanltoroiigh; it cimlalns 1*61K) acres; formerly ftroupied 
by Morris JBlncbeck* and now by hh vm. Average si/e one 
hundred andseimtyacm. Tenaencytolarttefarmt.bywIiJch 
the public is un^esUonaMy benefited* certainly hy the saving 
vt labour* and* in all piobability* by the superior cultivatiim 
und Increased produce. The driven out farmer may generally 
support or enrich himbelf equally well though in a ditfer«vit 
line ot hfo. ** liut In t very countTV* In al' ntuaticans and i ir« 
cuntMtances* and in our own country* particularly in the situ¬ 
ation In which it H now placed* it is or the highesC lnii>ortnnce 
to (onslder* whether a mere increase of wcai^ may not bo 
purchased too dearly; a tiether it be prudent or «l>e to duni- 
nlbh the munbor of those whose m)uU are kmt tn tlieu* ndilve 
land* by stronger ties than are known to the mere maiiut i- 
tiirer. To the patriot* it can be little satisfaction to hee hl$ 
country thf liche'tt in the worid* if the measures and caumm 
which make it rich dimliush in the most tnfhng degree* its 
iiideiieiidem'e j eitjier by raising any passitai almve tlie Jove of 
our country! or by dlmbiUlUng the number of diose who must 
lie its most natural and jiowernil defunderfi. To the morali»t it 
cun afford little pleakure to tie told* that by the savlnir of agri¬ 
cultural lalxair* the manufactures of Ids country will be ex* 
tended or mcreAM<lf If he perceive tlmt by Uie change of 
employmetil tlie healUi and virtue of part of the roniuiumty 
are saenheed.*’ (Sleopusitu) 

Farmtrt. Old class about ilie clayey wealds* eejuai er^nles 
to improvementH tn ogrltnilture, and relaraiions in nicwalh 
have no idea oi educaiugc their sons* and so little ot the spirit 
of cMinmcrce* that they prefer selling tlwir gram to an old 
customer at a lower umo than taking a higher iVorii a new 
one. <jo to markt>t In Rnind frcK'k*** the dreiw of their ioro- 
ialliers* and shy and jcalcms to strangers. Nearer town the 
farmers arc more on a level with the age; but cither unable 
ur unwilling to communicate information* some exceptions 
of iiherai,c>nltghtcnccl*nnd communicative men. Many trades¬ 
men have turned farmcM^* and ociii|>y Iniuls near town. 

Hen/ low. TiUie rigidly exacted* ^Kxn*s rates and otJier out¬ 
goings high. 

Leuece general* for fourteen or twenty-one yean* or on tliree 
Ure«. 

5. Implements. 

Great variety nf ploughs* swing ploughs* the Scotch Rwlng 
plough uwkI only in (wo places; iitvcl effect of so many different 
torts of ploughs cm the servants. The cullivator usecl by Jiirk- 
beck* arid highly ajqiroved ot: with bix horkes* goc» over i ight 
acrctsin aday. Titer’s friction thrckhing-machineintrocluc-ed 
In R few pl.ic'es* and found lo suciecd hut It threshes very 
•lowly* and hav no advantages over Meiklc^s* but tluit of not 
breaking the straw of wheat. This aclvtiniiige is too trilling 
ever to render it general. Vewy few winnowing machineb. 
Sowing troughs in use* the mlvanitigeof which is* that the 
•ower iilU It himself Inatiead of havlnga uoman* toiling through 
rough ground, bmut machines also m use* In one or two m* 
stances. (117UG0 

6 . Arable /wind. ^ 

Vroportion considerable* tillage bacl. Drilling* thougli intro- 
duceef by Uukvt of Eslier* and strongly recommended^* la con¬ 
fined to a few adjoining parlsahes* where the hoiI is light. 
Fallowing cm days general* but most Imperfectly executed. 
Kotationa generally 

T^crat/w* sunpos^ to have been grown in Surrey as long or 
longer than fn itoy eminty in Kngland. Sir K-Weston* of 
button* having described the Flanders culture In 1645* and 
fts he addressed his book to his sens, it is thought would 
attempt culture. Very badly cultivate at iweseiit* ana seldom 
In raised dklUs. Tlut Sibei^i turnip has bpen tried* it in a 
yailety between the cabbniiio and turnip* but with R root In- 
miew in point of size and iiavour to the Utter* imd a branchy 
loose top: It does not seem adapted foi field cultiffe* though ns 
anovel^it df»ervus trial uni attention. Carrota answer well 
on the sandy soils. Pointo tops sonietlniev given to cows* cut 
when in ffower t a bed plan wUh a vUw to tiie tubers. (Hover 
Introduccvl by Sir K« Weston Rt the^me time as turnips. 
Saintfdn tucceeds well on calcoreourMlIs* producing good 


crops for eight years. In forming a new mod foeuffh a field el 
saintfoln* betweem ('ro>don andGodstase* the rooowwiefound 
tohavepeiHKrated sov«ral yards below the surfoce^ Tbeeulture 
of hops, brought from Suffolk to Farnhant alioitt A.B. IffOO; 

J wiMer a caleareuus Bub.soll * oncopy fi00*90l) acrei. Forohafn 
icqn esteemed tiicwD than others, brcaine picked eRrlmr* iM 
hence more deliostc, and better sotted. Peppefmkit>taveiMler* 
wormwood* cli.vmoniile* Hquorice* acul fwppy* grown ne«r 
Mitcham: aitd menre exUswivuly than in any ^iwcnr eounty. 
One huud]rk.cl acres of peppermint. Flecampane* rbubord* 
Boapwort* coltffoot* vervain* nugolica* rosesnoryi the domaak 
and red roses, hy&iop, horehemnd* marsh mallow, pennyroyal* 
and several acres of daisies, wail-ilowers* swaet-urlUlainii prim¬ 
roses* vloletih pinks* bAtchelors'buttoiM* and iba like* ore also 
grown for Cuvent ilardm niorkrt, wlicre they are carried, 
eiUier os entire plants in flower with balk for planting in town* 
fiowcr-pols or in pots, or the flewars are gathered and sold tor 
xiosegius. Weld Is grown m a fow places. 

7. OtassLafui. 

* But in small proportkAi lo the rest; most uastura In the 
wolds. Paring and burnlrvcousidoed by liirkbeok ai Uie beat 
first step of breaking up old grass lands. 

B. (rardens and OrclMruis. 

Asparaptus grown ig great quantities at Mnrtlake, East 
Sheen* and mttersca. Kadlsli and oilier r.su grown 
exteiwiveiy at liattorsea. OniuiK for setti at Mortlake and 
Barnes though chietly At l)c|Ufnrd. IHiree thousand five 
huruirrd acres of Surrey employed in raising vcgeuitilm lor the 
l^ndon market, tirchards aiiachcrl to many of tiur forms* 
nitficient to su}>ply from tour to twelve hogsh«ids of aider. 
Generally in a very bad state of cultivation; troos covert with 
mom; inanv walnuts giown nt Norburj* and M some other 
jUaces; nmdiue ttff to 50 butiiels per iroo* 

9 Wvods and IHarUntions. 

The wold formerly a wood. Mine LXipsetherestil]: shootafor 
hoo}>s grovk II; chartOids for gunpowder mode from hazel* dfor- 
wood.fiec.; ioimri»n<harcuM*hon-poii9iandfiiggots. lloxHln* 
fiwmerlj called Whltehill. by tradlti<m or>ginalb cultivau d* till 
the Bail of Arundel, Jn the ndgn of Charles i., brought box 
tret's froqU^ent* utd planted (here. Many with good reason 
tliink it tm planted* but alxirigmal. boll or the hill* pale loam 
or chaik; timlier now ail cut; brought onl) five pounds per 
ton. Many fir trees on chalk hill: at Crowhurst* one fifty feet 
hiidi .md thirty six In circumftqnmr^ Brooms mode flrom 
the ware or spray of birch to a grea^extent. Fine Umes al 
iforkworth. Ihier liolts orjin'ounas about Chcrt&ey and Byffeet* 
brought the same rent one nundrod and hfiy years ago wnirh* 
they do now. Kur^ grown lor the burning offiwicM; ». 
bdtii broaiU nri* andxn diilU; cut every thnse yedfs* and bound 
11 * Uum star ki d. 

10. lieath/s, Cofmnons, and Common Ftftds. 
Kxtcnsive hrotlix on south-west; surface fl.vt* soil back sand. 
And grnxel. A number ol commons, and great extent of com- 
inuit-lteld lands. 

Jl Impt ovemenfs. 

Drnlning, paring* and burning. Manuring with London 
manure or a great variety of kmds. 

12. Live St/pck. 

Vl*^ inconsiderable * only sit hundrod and nineteen cows* 
kept for smipl)ing London with milk. 

Duket «>f Kshor used (o rear caisc'f to a great extent: many 
rattle fed by (he distillers and stenh mBnufaeturers. Adam 
of Mount Nod* one of the arehlieotsof that name, has con* 
structod extensive liuildinfRi for cattle* and stail-foeds six 
hundred at a time. Sheep xrot in considerable nuinlieri on 
the chalk hlHi and wealds. Btrbci'k has been very succchsAiI 
in cross-breeding with merinos, Uiat h, with the ityeliuid 
merino of Dr. Parrv* and the South Down. Immense number 
of pl^ led at the ulstilleries, and of jnwse kept on the wraNls. 
Dorking hens ureweli known. (7443J A hareworroa near 
lianst^l XXiwns* already described. (7366.) 

]3 Rural Economy. * 

Hands scarce; servants unsettled; pr^udloed* Uke manj 
of their inHaters* against all new pr.'ictices. 

14. Eolxiicol Economy. 

liad roAd<4* (houfffi ffmts and otbn good materials ahoond 
in many places. An iron rallww between Wandsworth and 
Wartham for general use; the fir^t In the kingdom of that 
kind* the rest l»eing confined to the carriage of goods belong¬ 
ing to individuals; this open to alt who choose to emidpy tlie 
waggons; as a r.aiuU is open to all who choose to employ the 
boats. Though on a level, ami admitting of oarrlage both ways* 
yet not found to pay. The find canal locks hi Enj^and were 
tferted on the Wey, Sit H. Weston* of tiutum, hroi^t the 
contrivance from Holland; and* under his dirrethm* the Wey 
was rendered navigable firoin Guildford to Weybrioge, about 
]f»!K). Numerousfttini; several flour, paper,and oil nulls* An 
extensive Iron work at Garratlane* near Woiidle; a mill for 
staves at Stoke; a delft manufactory at Mortlake. A hovi- 
rontel air-nilll of a new cwistruction at Bottmuia bridge; 
several distilkxs, brewers, and starch manufacturers- Poor* 
iummiu» and d^oded. Foor^ rates enoxmous. ' 


7779, SUSSEX. A maritime county of upwards of 900*000 aerei; dUtinguished by chalk hills and eit* • 
tensive wealds* a rich soil* but little excellence or variety of agriculture: excels In South Down she^. 
YdUKg^s 5ufSdx* 18(^, Mershai*8 Remew^ 1818. Smith's Geological Map^ 1819. Edm, C?nx.^827*) 


1. Geographical State and Ctreusnttances. 
ettmaie. Warm In western parts* bleak on .South Down hllh; 
westerly gates violent* unroof stocks* hedges injured by the 
spray or ine sea. . - . « . ^ 

SvU. (Hialk nearly tha universal soil of the South Down 
Mils; ofay of the wealds, which ronstiUites more than half 
the sufftict of the county. Rich land about Gtiichoster* and 
•and and inavel In a few plAces. 
ffm^cr Mlly, most so where the soil is chalk. No high 

liiwrals. SuBsex or Petworth marble used by the sUtuarles, 
but not aeiMvaUy* IdiasMteteeIronstone* loiutetone, chalk, 
worlyina ftiUerb oorth. e # 

S. State of rmperty. , , 

Iaiw^ oktate 760IU. a yeur* Most proprietors hold land 
ta th& own occt^oiiOD* and pay great ottenUon le la mb 

^ 4 C 


tore, as B* of Ekromont, D. of Rlohmond, E. of Chlehcstsr, 
Lora fihc^eld. 

S. BtttMtngs. 

Nohlemen'k teats splendid, of etoitai fimn-^ldlngs ffene-* 
nilv of stone; on tlie South Ikiwns builf of ffluti; houkoa 
very generatly fared wlA tilek. which keeps foe watbr diy. 
Com generally stacked on rlrcuier itome phm, wltieh prevwts 
vermin. Sheep-yards* or permanent folds walled ronndffind 
ftimlNlMl with sheds and hoy-racto* have been built by EUfoan 
and tiome oth^ eminent sheepftirnieini mi Dowiia. 

Wooden hams. Cottages of stone, and on ute Downs of filnis* 
end more comfiwtAhle than in many ports of En|land, Mog* 
nifivent seiniclr^ar pl;sery* erectea t^ E. of Egmnont* at.. 
FMwonh. 

^ Mode if Occupation, ^ 

Tht most extensive fomu on diy aoils, Amtge .of fov 
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Fam^IF. 


wMldf too low. Bin an the ttowm IMO to SOOO matt. 
Titht tikan In kind m Bunr plaeaa, m tOm$ compouaded 
An. Poort mat hlgb. 

S. Implements. 

Plounh with two whaeb, latu and thupdailj i!lun>tT- Tba 
Rotbainam plough Introduceni and deemud a nal improYo- 
mahl. Scmal excdlnit new Implemenia Introduced oj the 
BoblenMn alreidj mentioned. 

6L Enclosing. 


wcNNia uj uiv miH ui fuvnmanQp ix«inai m a muierij niui* 

Dcrs Mniillte wslis,«ffnUMr hoffodmtnM of venture rklitf 
fnKnUieMnbo 

7. Arable land, 

TUlim bad. three or four henei to a plough with a holder 
aad drlm: plough from one half to three quarten of an acre 
a dftji fUlowIng general on the etUT wlU. Uototiun bad, 
barlev often fellowewbvat. Wheat trod In on the sondjr landh: 
ebreabed bj flaih and geDcrallj cleaned -with a tdiovel emi 
broom; one or two thimdog and winnowing machines. Oats 
agreat deal cultivated on tne wralds. Peas mudi culdrated 
on tlie ^kwth Xlwns. Hope much cultivated on the eaavm 

K irt of Uw couAijr f bm nut found pfofltoble. Khidiiurbf and 
e poppj for opium cultivated b;| E. ofjBgremonto The roots 
of toe rhubarb, after growli^ seven or e^t yran* are talren 
upi washed* dried in me sun* and then cut in slices and dried 
on the hot*house flues. (6176) Incisions are made in the popper 
heads* and the exuded Juice* when dry* scraped olf Into an 
earthen veMel, dried In the sun* and preserved for use. Inci- 
aions are made as long as milk flows. Andrd* the domestic 
suTgeun* uses the hoine<^owa rtinbarb and opium, and no 
other. 8aintf<dn dews w3l on the chalky soils* and lucerne 
near Eastbourne and Brighton. lAwd Egremont tried 100 
•cres of chlccory* aiul found It support mooti stock, though on 
• poor soil. 

8 . Orois Land. 

Badly managed; overrun with ndibish. Ote person tried 
hay oilM when stacking; be oiied every layer* with a watering 
pan and rose* lightly with Unseed oil; the nay came#ot moist 
mid clammy; and It Is snkS that bcAsts* and sheep were fond 
of It* but it was deemed too hot for horses, hut iqirlnklcd 
oil hay when a little damaged found a great advantage; it is 
done In stacking. . . 

a Orchards. 

8o{pe considerable orchards, and elder made. One or two 
flg orchards av^'anlng* near Worthing, (bee Encyc. nf Gard, 

hfiMcor.) y 

10. M'ootfs ami Plantations, 175/100 acres. 

County celeiNrined from the remotest antiquity for the growth 
Its timber* eq>eclaHy oak. Cmmty at the ctmqucst one 
continued forest, which eatonded from iinm|ohlre to Kent. 
Underwoods cut at twelve years* for hoops and Imp'imlea. 
Ash the most xjrofltable underwood. Pinest oak tiinb^ at 
Petworth. 

11 . Wasfein 

Of considerable extent to the north of tfie county. Some 
hundreds of acres improved by £. of Egremont answer well, 
lii. Improverntnit, 

£. of Egremont sent for Elklngton to And water to flit a 
lake. £. undertook to do so; but all his trials and predictions 
of the effect ttf certain borings and open cuts* wlUch he caused 


to he made* proved ibord-ee mA fohet ae wider waa foundv 
Foiled In thm remarkable Imtanoeeat VettmiM, b*"" ^ 

a m^ow very well« Lord Egremont condder 
a svJentiflc drainMV but a very good coUibod 
Bathing more. 

13 . SAve Stock, 

Cattle and sheep among the best in the kingdom | toM 

S int of sheep kept is ahoat 4^0,060; cattle red; little 
}ng; genwMW teeedlng and Aedlng. worked ea- 
trely w £. of Egremont and Lord ehe^Bll bA^en to 
the yoke at two yeors and a half; vokea flvoleec loDg used 
and prefemsl by Lnrd Egremont. Lord Sbaflield hainesses 
the i 4 *ne as for bones; tw^ve uaen and nine hones reqnlred 
to wm SOU acres In tillage. For boven cattle tme quart of 
Unseed oil given* whloh vomifli them directly* and never foils 
in f^ving ral«^. Houth Down sheep celebratM. Eltman tha 
tirsC bidder both of cows and sheep; breeds from the wna 
rare. New lidcesttf and Spanish Veeds Introduced to tha 
county by l.iord Sheffield. Rabbits abound and flourish every 
where* and are the nuisance of the county. Fowls fottened to 
great perfection at North C'hnjqiel and Klnsflird: food, oats 
ground* hog's grease* sugar, pot liquor, and mUk* all mixed; 
or MUs, treacle* and suet; alM>, sheep'^ idueks; (hey are kc^ 
'Ary wenn, and crainmsd morning ana night; put into too 
coop two or three days before they hegln to cram tnem* which 
is done for a fortnii^t* when they widgh 7 or H Ilw. each* and 
are sold to the higgrera, Kwrage weight 5 llis., but some weigh 
double. One of Lord Egremst.t's tenants crams ViX) fowls a 
year; many capons fed fn this ut^ner; great art requisite in 
cdstrstiiqx tliem, and numbers die In toe operation. Tha 
Dorking or Darking fowls extensively raised in the wealds of 
Busoex; Honiham principal market for them. 

The fith-jtuuj* Oil the weald are Innumerable: carp the 
elilel stock; but tenth* perch, eeU. and pike, arc rained. A 
stream shoutcl alw^s tfow itivougn Uie pond, and a marly 
scril IS beat, t'orp fod with pims in marl-ints have weighua 
2S lbs. |ier brace. Carp kept five years before selling i then 
twelve to fifteen niches long; lOU stores, or one-year-old cai|» 
will stock an acre. At one year old* carp U three hn lies long; 
at two years old* seven; at three* eleven or twelve inches; 
at four* fourU'ra or fifteen; and then they breed. Lord Kgre- 
niunl has breeding and feeding ponds; fii^es them every tuiee 
years. 

14. Rural Econofnf/. 

Labour high, a$ smuggling attracts away many young men. 

1/5. RohUcal Ramomy, 

Roads bad on tlie clayey di»tncts*j^l on the chalky. Rolher 
river rcndeivd navigable at IaiaI Egienxmi's expense. Fairs 
numerous. Maiiufacturesof iron, charcoal, gun|>OMdcT. paper* 
bricks, and potash. Largo court of poor-hou«es at Eatatboume* 
of which a plan and elevation is given in the** Report." In 
1772* A society was established at Lewes for toe encmirage- 
mont of ogriculture, manufacture, and industry* by John BaiUftf 
Holroyd* Em|.* now Jxnd Khcmeld* aiut premiums offired; 
but* on the breaking out of the war in 17/lf, it was droppf?d. 
In 1797 Ixmi Egremont estabibhed a society at lo^es, wkI 
gH\e large prerriiums. This sociei^ still exists. Tlie patriotic 
and charitable exertions of K. or Egremont are moat exten¬ 
sive He gives away to proper obje^ immense quantities of 
clothes; food twice a week; feasts all the labouring classes at 
('hrlstmos, and keeps a surgeon* ajtothccnry's shop* and mld» 
wife, entirely for toclr service i they are also Inoculated* and 
Instructed grails* foe- 


7780. KENT {.Cant or Angle') fomw the .south-east corner of the kingdom, and extends over 900,600 
acres. It is diversiflcd by chalky eminences in some places, low marshy grounds on the Thames and part 
of the sea-coast, and an Inland, flat, and woody tract bordering on Sussex, called the Weald, or wood 
(Saxon). It is one of the oldest cultivated counties in England j it was noted even by Julius Caesar, as 
the civilest place of all this Isle, and fUll of riches.’’ Viewed ftoin the great road ftom Dover to I/mdon, 
it has, with the exertion of the Downs near Dover, a more gardcn-like apjiearance than any county in 
Britain. *iU agriculture is various; and it is celebrated for the culture of hops, tVuits, barley, and various 
garden crops, {Sou's Kent, 1796. Marshal's Revitw, 1818. Smith's Ocologital Map, 1819. Edtn. Gax., 
J827.) 


1. Qeographieal State and Circumstances. 

Ciimaie, to cold wlnda; the prevailing are (he 

N.E. end 8.W. ; former In winter* attended by severe frosts* 
twtive Inchea of Ice, and the destruction of turnips. MildtHr 
Id S. IFs port of toe oouiity# in Hheppy and Thonet an early 
harvest* eommenoto July zO. on the hills 1st Au;pis(. 

SeiL That of Thanet rich on rock chalk; of East Kent 
very various; chalk* JOain* strong loam, haxei mould, stiff 
clay, flint* gravel, sand. Isle of Sheppy strong stiff day; 
West lient very various* but chalk and foam on clialk rock 
‘^valh; Weald ehieflvcUy* but mould* sand* and i^avel In 
afowplacM. lloroBeyflIarahiedImentctttoesea; usoftloam 
and clay- 

SMitfiaw. Uantly varied bills ofdiiU I Dowainotiohkd ai 
tooMofSusiea. 

Mieerah^ Numerous chalybetto brings* at Tunbridge Wells 
Ibeeblef. 

S. Slate of Property. 

Mweh dlvlftod| number of yeomaniy on the increase; 9000 
fretoolds* and a good deal of Murch and collage lands; socage 
and gavdklnd tenures prevalent- 

& BuUSau. 

Twenty or (hlriy neblemdn*a seats* and many seats of gen- 
dvtoen nd cMsens* merebanu* bankers* foe.; fow modm- 
Inlll fom houses} eld cues of oak or chestnut, and lU cen- 
ttitod c toatobed; naw toprevlng considerably. Couages an 
in esaenl oonltaftabie^ bolit with brioks and (lies. 

4 . Mode ilf Oeeopaiion. 

fltoe of forms gtoMest on poor landk; many farms from ten 
to fouztoenaotfSeaalH fow exceed 900 aorss* some 600 to 1500 
BCits* Tltlwe in matijr pnita collertad in kind. Leases flir 
fotariasn yftos swat comtiMin- Many church leasee on three 
Uvas* soearaa tsMoty^cna years* rengwabto 

5. 

Kcotlsft ( OT wnst plouifo ehnoit the only ona known In the 
coon^, Hy fblir hoiw In heavy* and three in light* sdls. 

Corn rakes in use after imifm corn. Stubble rakes to drag 
•tubUe I Ant thrMhiBf*iasohint erected at &tsh- 


fi. Enclostfig, 

No common-field lands but several commons* ftmeesoldand 
l)ro.\d*belftof copse more frequent than thorn hedgto*^ Water 

fotii'CS e^hi to fourteen foot wide* nod from three to five foot 
deep In the marsh lands; jKKit and rail feiH.es prefotent in 
Romney Marsh. Neither mccs* drains* nor water fiirrows 
wanted In Thanet* where com le grown* and sften* fot yeam in 
sutccision* without maoura. 

7. Arable Lands. 

Flough for all (xopefoomfito Inches deep. Fklhiwi 

a}w.\yg madum poor lands. RotAtlons good Ftos of various 
kmda for pnaulng are sown from the middle of February to the 
end of March. Leadman’s dwarf and the early ney thought 
the most prolific. Canary seed and radish seed much cultivated 
in Tlionet and East Kent fifr the London seedsmen. Radish 
seed sown in March* anU crop seldom fitto reap before October* 
and is sometimes out on the fields at Christmas without Kcdv- 
Ing any It^ury from wet weatoer; requires much ntn (o rot 
(he pods that It may threto; will produce from right to twenty- 
foitr bushds per acto. SifinMh sown In Mardn in Tlqinet; 
wiien in blossom the male pluits (It being a dioecious plant) 
are nulled aiul given to pigs with advanuge. Cv^ thltrshea 
on the field; prMUoe* two to five quarts per icte- Kidney- 
beans much cultivated at fiandwfch and in Thanet for the 
X.endon seedsmen t plant from flve to ten gallons ])er acn lie- 
(ween toe IHh and 90th of May: Ifeirller In danger of froNtt; 
pulled up by roots from August to Otxober* tied up in bundles 
and hung on poles to ripen; produce* ten to twenu bushels per 
acre. Ctw and white mustMd sewn at tberate oTtwoor three 
iriJloni per acre in March; reaped in July and tiirribed fn the 
field; produce* eight to twenty bushels prt am. Weld sown 
among beans at the last hoeing In the bcpfiiining of Jt^y: ten 
or twelve lbs. cf seed per acrej pulled when In Dloom* which 
happens toe second year* In July* and tied in single Iwdfola 
to toy { when dry bound in bundles* w^hlng toiito Itel.; sixty 
of these a load; produce*4Tonaonehalftooneaima.liliifloaa 
per aorec Roroenmes remains .Irfetooks er bam# foe several 
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wueA in Milaiii put of Hh eenMy^ bov givai up; 
oaidvsttid on «tuso tpclononr Frvtsafaw. 

& . 

Hay dilHfy ptodobad in the manhet and dio weald r pas- 
lures for dalryuifc on every fvm : liui no dairy flunu of any 
Client in Uic county; lands tii Kent seldom changed Aom 

K ais to aT^e> or tbe contmy. Hayaukinf(badtyoonducted 
moat parts tbc^ixmt;, owing to tbc scarcity of hands. 
In Thanet an^ast Kent tcan sheep and cattle brought la aid 
put on rhe m^^es and meadows tUl fit for the buudier. 

9. Gardens and Orchards. 

Near all dw great towns a contkIcTable portion of land de- 
Toted to the cuuleatkMl of eqietableB: at D^ford and ffoaves 
end are whole fields of asiMra^s^ ontons, eauhfiowcra7foc.} 
at Maidstone* many fields of nmn tme to ten acres oc firuh 
trees; apvles, cherries* and AlbertSi raised among hops, the 
culture or which causes the former to grow with great luxu- 
liatice; common uracUce to plant 800 nop hills* zOO hlltMts, 
and foi^ apple ana cherry trees per acre; the hops stand twelve 

I ears, filberts thlr^* and the apples and eherries an unknown 
ongth of time. Sometimes ^iples and chemes in alternate 
rows with two rows erf filberts between; filberts albo raised 
among bops without am other trees ; trees planted In halos two 
foet square, and two spfts deep f pieces of rock taken out j trees 
stalked and their stems hrudsed over with lime and night soH* 
whidi Is said to make them grow exceedingly. OI'Im golden 
rennet apple and bliu;k heartchnries, when a fow years planted* 
found to i^m and die; yet many old trees in full vigour: cher¬ 
ries do uMt with land laid down to grass, filb^s answer on 
fow soils; best cider maker IHone of Mald*>tone, mixes all sewts 
of apples: goiflcn pippin mokes good cider alone ; no occasion 
to watch the fermentation of cider in order to rark it off at 
any partirular time, as alleged in Herefordshire t eating apples 
sent to l,<mdon by^the hoys* and to the north ot fingland by 
the coal vcHsels. Fruit aechards considered the most valuable 
estates. Tithe on foult ks.pc'rpoundcm sales. Cherries require 
a deep soil* and bear weU for tliiity years; filberts a stony, 
ahatterj, sandy loam* rather inforlor; they will not bear in 
rich soil; iirinripal hoji gntunds about Canterbury and Maid¬ 
stone, on deep ricli loam with a snliNuil of loamy brick earth; 
produce two to fourteen or fifteen cwt. per acre; average 
•even cwt. 

10 . Woods and Plantations. 

Principal produce hop poles, fuel,*fivisbandry wood, and some 
little for the dock yards; few artificial plantations. 

11. Improvements, 

Open dnins made between fiat ridges by dementnu the fiir- 
rows; turf and brushwood drains In use; chalk wlsi answer 
when below the reach of frost; sea beach and reAiso bricks also 


. . « BevsralwinclinlllswMchdrirepiuniiitodksInfhevgtar 
froiQbmanh lands. I^me bogs drato^ undw Ui« or 

Eiklngton* and now good meadows. 6ea-weeouse4asliuutoiif y 
levtfral thousand loads are sometimes throwit gshoft wd 
tide, and washed away by the next; gen»ally miXea Wth iidfoe 
yard dung* whh'h it helps to rotf sand spread on sUlT lolts 
witliout btdhg of any use; powdered kelp sown M thp rate of 
twenty cwt. ^ acre on poiture* lalntibln, and efortr, without 
any perceptible bmefit; weeding a geninl practice; county 
long noted for its clean crops of corn. ThlstSas lu jifasi Isnns 
mown wfalfe in bloom nev«' come up again. 8evne land in 
Thanet recentiy emhankedfrom the sea; boakcblny-slvfliaitt 
at base* nine feet high* and Uirve foei wide at Khi; base of 
outddeaxutietwenty^wo, ofinnorelevim foot. Boraersoftha 
Medway telow llocnestei ofTt? great scope for embanktag* luUl 
peihapfi warping. 

lU: hive. Stock, 

Neither a dairyliyr nor grazing county t Httie atteAtlon paid 
to the breed of cattle. AotnneyAfarsh'breed nf sheep remark* 
able for fatting early. Fine teams of heavy hones ftefit at a 
great expense. A fow rabbitwarrens; the rabbits within thoM 
few years affected with the rot. Formerly many pigeons* now 
few; few poultry but foe home consumption; few bc^ 

13. Rural Economy. 

IfObour generally done by Job ; servants^ scarce, fowr* imd 
■aucy. 

14. Political Economy. 

Hoads geuorally good, formed of chalk and flints; or lime¬ 
stone imd gravel; roads In the weald ray bad for want of nia» 
terlals. As clay Is there abundant* if diUy taken ofi'bri^tbn 
mtolit be bumra on the spot and the roads paved: 340,000 
win pave a road one mite long and nine feet wide. No canals* 
but one near Gravesend; faint ar^ weekly markris very lu;- 
merous. Agricultural commerce of county consists chiefly fa 
exporting com to London markets. MuiuCsclures (zitUnik 
At Down and Maidstone paper mills: at the isle of Grain s^ 
works; in the Weald iron works; and at Whitatable and Dept- 
fofd copper works. Gunpowder made at Deptford and Fever- 
sham; calicoes prmte^ and linens whitened, at Cr^fiwd- 
Foor welt taken care of; cum from forty to sixty pounds per 
annum, ^ hm> picking and other rural employments for Uiekr 
wives and ctuulren. 

13. Miscellaneous Observations. 

.Kent Agrkultural Rorlety, established at Canbnl)ury in 
17*J3, by Sir £. Knatchbull and F.fiKoneyman* Bfo. ffome 
potatoes dried on an oat kiln were found to retain ineir pro¬ 
perties during long voyages* as attested by letters fimn tAe vie- 
tuoiUng office. 


Iwing I .. 

ague eentyal botK m the Ittgh and low lands. 

.Sau utino»t ewy when* a loam* and more generally heavy 
tlian Itoht. Generally well adapted for grass or com. 

fiWrylice benutifiil about Haviving (liuve a ring) from Rom- 
ftyd to l«rd fit. VincenFit and Lord Petre's. both line seou on 
the fitour; also very fine from fiharbury to ilarwich* 

Water abundant, in riven* creeks* aiia springs, 

2 , Stale qf Proper ty. 

Frflales vary much In blse from 5/. to S0*000f. a year: in no 
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oouoty a greater populatimi of small and moderate-sired fvms 
ocainlad by their owners. Managers of large estates sometimes 

aitomirs, capital for¬ 
mers* orj>ri rate gentle¬ 
men. rarmen of all 
sorts ; land held by for¬ 
mers on short leases* 
often at wltI,hometlmes 
on eight* ten* or twen- 
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7781. ESSEX* 942,720 iquare acres* the greater part marshy grass lands near the Tlianjcs* and the rest 
arable lands of a mixed culture, chiefly of corn and herbage. It is an old cultivated county; contaiiui 
many small gardens and seed-farms near the towns, and is one of the few districts in the south-east of 
England where the plough is drawn by only two horses. (Young's Survey, 1810* Marshals Rcvkvo, 1818. 
Sinith's Geological Map, 18^. Edin. Oax. 1827.) 

verv good; some built on » better plan f.fig. DSL) by the * 
Duke of iluckinghAm, wiui a garden of one fourth of an 

__ oacb. Joseph French, at East Horndon* finding labour 

dear, and ficrvante difHcuit to be got* took the plan w fixing 
them by building them cottages and attaching gatdow. 

4 . Occupation. 

fiomeofine Largest Corns in the kingdom; so aariyaslTfif 
Arthur Young found some at 1300/ and tfOOf. n year. l.ord 
Brayhrook foirns 1100 acres* r.ord Petre 14GA. Many formers 
men of information, nigennlty, ami exertion. Titlies avcraiw 
4«. 9if. to fir. per acre when compounded for. Many fanos 
held on funnltw leases, tetrnIniUde or reBSwable every seven 
years, llic refusal of leases increa^ng. 

5. Implements. 

S^bcx plough* a large unwieldy implement* with two whedi, 

A great varl^ of swing pl^nigns* all bad compared, with Ufo 
liotheram kind or Northumbtylood plough. An Iron roafl 
cleaning plough by Western; a concave roller and scraper 
attached* delineated in the report* luit no reason given for tho 
shape. Many cttUlvaturs* fecufllers 
I IMS.)* aea. driineHted, and a 
vonkiqr hoe. Some ct Pasmore of 
Doncaster's thrmhiag-niilla* and 
winnowing machines, to use. The 
ficotch earl* plough, and other 
improved imptemente intoodueed 
by Western. Flemish wjrUie 
tried* but found not to answer; 
dkl not undvrstiuid lit use. Ifot- 
• tiNonofMaldontaasmadeaistege- 
nlout Imiirovement of the rormnon 
Sowing basket i he has made the bottom a wire sieve for sifting 
out the seeds of weeds in the motion of sowing, Mwl aitaoheu 
a cloth bag beneath for ratohing them- An snt-hiil machine. 
Good Miecnneru thereofamaleur Improvements on intpUaumts. 

6. Enclosing. 

Essex for ages an encknad eonnty; still some waste to en- 
doae. Hedges broad and mixed plants* and with poltanl tresa. 

7. Arable Lands. * 

Cultivated better than nine in ten of the olliar ceuRtite: 

plough with two horses or three horsai ahrtast witlwnt a dri- 
ver; follows unlveml; Totatloni good s potatoes raltlvaieflto a 
great extent for the f.<andon market* Cairotsin vaitompiMBs 
plamed for seed three feet apart I produce five or six «w«. per 
acre* sometimes ten or twelve; rye-graiM dlsUked gene^); 
wire-worm comet after it* and is sure to d«#ray whatii. JUpe* 
ribwort for «Rii h4h> a few pwrltlwi^ Sataitruta-atus 
cwfl. well on pm ualaueoiu wll.; Mma huetiMSi MlW' 
worm oftai Injurloua m youn* wheat, after clover Ujy.; |ii|U|i|C 
and ireadin* Iwan. iu affitctai on .Ieom Milla mnr 
IroublaMiine. Famed fee the eicaUamw of ft. vlwat. «MI!h 
always ob^ns a hli^ i^ca In the Londdi market* 
a OrtUM Lands. 

btaiulve nraiahaa and mltdnn fee uUddMa), 

a Qardent amf Oreianu, 

tome cherry ocvhaida at Bnnhalnt many -lOMtt 

garden., 
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te-one years' leases. 
Some of the seed or 
garden farms neatly 

Wanotead oewof the 
largest houses to the 
khuphim; in Ib&l 

S illed down- Audiy- 
id well known. Misty 
oU a most striking 
piacft Goisfield ana 
I'lwrodon* the latter 
finely wooded I 9 the 
scientific Irord Petre. 
Maxuothan: butsome 
dlststcia ef the counqr 
with very few seaii. 
Form boiuuesiteodi/mt- 
buUdtofs numotoUB 
and ooorantenl; cx- 
pensiveii^ covers and 
bams* vottages not 
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STATISTICS OF AGRICULTURE* 


PartIV. 


10. Woods and Plcmttfffont. 

FIA 7 thousand saresi ehteffy natuial and ortMnicmta) scenory* 
5om« Ana old films at Ooastbrd. At BslAt Osyth Uie thrae 
(Ori^nal Lomh»rdy pq|>lan which Ijord AochAird brought from 
ItGUv about \7S9, and from wtdch tho greater part or those In 
the kii^om have lieen raised j thi^ are unrenty feet >ilgh and 
seven thrav inches In etrcuinrerencc, five feet from tho 
ftTuund; a Portugal laurel more than ftftytwo yards in circum* 
ference, and a very large d'rbutus. I'be largeht abele troos in 
England at Bellhousc, Aveloy: large elms; Lord Vetre has 
•old thlrtfoi oaks for dOO/. at i3f. a load including top and 
bark. Oaks at Hatfield worth 100 gutnens mch. Hatfield 
broad onk relidn^ted, but now in ruins. An oak at Wlmiibh 
increased In girth four and a half Inihn in thlrtcm years; a 
birch, two fiwt nine inches in the same Uma; the iamb, bow> 
ever, wat youiigfu. 

11. Wasteit. 

Fifteen tlnnisand acres; said that in James the First's time 
almost thu whole aounty was waste. ^ 

12. Improvement^!. 

A good ueal of drniiiiiig; a maGhlne In uselike the Flemish 
moulucbciert {Jig '*9.) for lourcrtiig tho surface ot ploughed 
land* at those places wh<*re they intend making cxo>s tiirrau 
to cATty oH* the water tro the rtgular furrows. The di . . 
hig wheel (397fl«) in use, ii iitor not mentioned. Chalk niuoh 
used as ft maiiun*. 

13. Live Stock. 

Essex never famous for this branch. The largest dairy 
(brrns at or near Kimlng, frtmous tor lU butter and cream; 
no {lartlcular sort of ctiws kept; Tterby and liekesterslure 
breras preferred, but anv taken; feel on natural and artihda! 
grasses in summer, and nay and grains m winter. dairies built 
on the north sides of the rdrm>aou'%oi; milk keiit in trouglis 
lined with lead, whlrh hold nine to tui gallon^ or milk, live to 
BSK Ini'hos in defith. This In winter is skimmed four, and in 
stimniox two or tlireu times, and the iTcnin, atler being kept 
three or ftuir da^, churned; milk givm to hogt. A few cows 
kept for milk, In other pUu es fur suckling ogives, and frcdung 
on the marshes. M^estern has the finest swlno In the<.ount>; 
feeds them in what he rails a hog case» a enge which ctrectuufly 

f ircvciitt the animal from taking exercise. A hoi» hah* lit put 
nto a case gains fifteen pounds a-wci k. If well 6*0 with barley 
nieal and waiter. A miller, near Maidon, has made a trtdile 
case un wIkhiIs, to keep moving about on gra'ci land, for ys 
iminoveincnt. A i>oTtaLftu bridge, carried on a pair of wheels, 
Air paMsing sheep ovit marsh lub'lies, in use by V\'akvlicld ut 
Eoursitmm* U83.) A decoy Am* ducks and other aquatic 


birds in IVfenca Island, the largest la tho eettnty* B f c» per* 
loa that apyiroachfl* a daccy taui ■ place of lighted turrstuek 
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on a table fort; in his hand, to prevent the ducks from imrlliivt 
man. Wilhuut tills rautUm they will quit the iK>nd. A cleroy 
at Holdhongcr, at which one waggon load and two cart los^ of 
dun birds were taken at one haul of the nets; but the diaturb- 
ance **0 fiightiMUL'd such Ob esrapnl, that no more were taken 
that season. Seven fish ponds at Spaincs Hill for cbr|i, tench, 
and cels. 1 chain of pondn at L^gli's Priurv, lielunging to 
Cjuy's Hospital, nCiir a mile In length, and occupying aoout 
thirty acres, once coinptvU^y ^ukeo arid carefrUly tulclvatkl, 
now dry and neirieoUfd. 

IK /iufat JScanomy. 

Labour done generally hy the piece. 

15. I*o/t/Jcal j^tconomp. 

Ro.id8 mostly good; few canals; various fairs; and some 
CRtrle inaikets. In the creeks of Crouch, Blackwatcr, and 
other rivers and rstu.irlfs, considerable quantities of oysters 
are de(>osjted for breeding. The priHluce is afterwanls dresiged 
and depcriitfsl at Wivenhoo nnd othtn* plot-ra fur fcediiig. 
AVhut arc (*At)ed fk^chestcr oysters are fed there, and sent u> 
Hainliiirgh, Flanders, and France, In time of Peace, a.s well as 
to ioiiidon. Dvhters are aUo dredged <m |hc Ilarhpi^ire coast, 
and fed In the Coin, or (kiU hestcr tieds. N6 distinct account 
of the oysu'r economy, however, is given in the w*f»ort. I'herc 
arc salt-water ponds for various botO* of sea fish In Foulness 
island, ttie Hsn are caught in weirs on the extensivo sandy 
cuasty, and deposited, when plentifril, in these ponds, whence 
they are dragged for with small net^, an wanted. 

Man»fatiitre» of woollen have existed fromtimc immemorial 
in the county ; also of sacks, hop bagn, calicts^, bai/c. lime, 
bricks. Much baize niarle at (bdehestiT, CojQn'Khatl, and 
other places, fur Spain. A iKKhty of agriculture BtChelms^d. 


7782, HEIITFORDSHIRE. A surface of upwards of 400,000 acres, the north part forming a chalky 
ridge, which extends across the kingdom in this direction; the gencrtl features arc rich, woody, and the 
agriculture various, chiefly tillage , the corn produced equal in quality to any in the kingdom, Ellis, a 
well known agricultural author, farmed in tins county. [U’alkcr’s Ilevoit, 179.1 Arthur Youne's Survey, 
107. Marshal's lU'view, 1818 ) 


1. Geographical Slate and Circumstances. 

rUmafr, dry and hratthys 

&(></, chiefly loam and clayey loom, n<.xf chalk, and a lonall 
part liordering on hf>ddb*scx gravel , vales, ru h sandy loairih, 
rhiedy under pasiur^ and woxU very lieautiftil. Naturally 
liArren, but rendered fertile by careful cultivation. 

2. Property. 

MucU divi'lcd, the cmmty bomg a favouritp one for wealthy 

} >crsojiislMiilc|ingviltaK aud other rciruati. 70G(i/. n lear the 
argcst estate, gri'at part ropihold, which sells here at six 
ycarts* uiirLhahc less than freebuid. 

'}. nmidinss. 

Hathelcl, Caahioburv, Anlirblge (partly alvi ui Jhickv), Got- 
hainbury. Brocket, the Hoo, the (trove, Gilstone, iFare Park, 
He. noble mansions. Jlroirii's birin y.ird, at North Minis, 
«m« of the IgHt in the county. Immense bvm>» at North 
Alims and Budfordburv. Giittunitn the eaves of farm buildings 
nt Alkeubain; wide fathmihg stalls, wUh conveniences tur 
giving hay, water, and oll*cake. Cottages beidom wllli land 
attucneil. A moveable sheep-house at Flilihouhe, a cumbrous 
expensive alfUir, of which plans, tectlims, He. aro given in the 
re^t. 

4. Occupation. 

Farms ftmoil, largest 500 acres; many of the very small 
Ikriners who rent 3<v. a year worse off than day lalioiircrs. Mr 
John Behrlght, of tlcacliwood, a MMentilic breeder, terms 7(K) 
Acres, 300 of which are In arable and wUI rullivatecl. The 
Earl i>f llridgewatrr, at Ashrldge, farms 500 acres, licsides the 
park ut acres. The Man hioness of Salisbuiy fbnns k'lO 
acres, besides the park of 1050 acres, and has made many cu¬ 
rious cx|icrinionU; a prejudice against leases. 

5 Implements. 

Flough large and unwieldy, with two large vrheeli, the samv 
as figured in old frtmiing books 150 years ago. One or two 
threshing machiDfs of Miuklc's kind. 984.) 
fh Etuiosures. 

Various, but still some commons and oi>en fields. old fences 
of raised species; new ones of tlioni; planting well under- 
stood»1mt the cut with the bill made in ii direction downu ards 
inhtead of upwards, ok in BerwU kshire, by which the stem 
throws out kbrud) of smaJl twigs at the wound, instead of a 
fkw stints healthy sltoots. 

7.1 JrahU Land, 

By far the gmter pari of the county in tillage * crops chiefly 
wheat, haHey^ ami oats; turnips mi(i clover suiiposed to have 
been mlroduc^ In the.time of Oliver Croinw^Il depth of 
ploughing genmily ftliir or five inches (ireg, yrao has written 
n tract on managing cloy lands without mkcA fallows, idoughs 
as deep OS tlia skiple will admit. Rotations various, generally 
with 8 imkqil £u0w, oppe in thrc<*, five* or seven years, or 
ofrener. Combing or ribbing In use In some places instead of 
driiling. Turnips cultlvatM broad-caat, and very poor crops 
produced i tho lauroduCiion of tundps in this coui^ attnbuttid 
to iTitpmweU. who is said to have settled 100/. a year on the 
former first grew tliefn. Cabbage^grown to a large size by 
theMorCh^ess of RolUbuty, for cows jUiiiered sort inrefrrrca. 
Corrobt, parhnmis* lowts, Stc. oulUfated by tli8 Muchtonesft on 
form, Good saiatfoin on the chalks. Dnillfig 


com crops with Cooke'R drill practised In various places. Water- 
crosH for the lotuluii maikel, luhlvated m the streams at 
liickmansworth. Sixty ai rva of furze for fiiggots at Ashridge. 
8 fr; ass 

Quantity sinull, and vhlefly a nAYrow margin near Barnet, 



on which hftv is grown for the London mmket ; some good 
meadows on llu* niort. ^ 

9 Of cAards. 

Apples and cherries abound In the S.W. comer of l|ie 
county on farms of from twenty to fifty aons. In fen veara 
After pfanting* cherry trees be^n to twiAr; u^uce till die 
twentieth ye.ir, six doien pounds; when mil grown, fiflf 
dozen pounds; OTice, ten>|ience to three ahUlings a dozen. 
Ciiroon, bnd anlftil black, ttie favourite sorts. Kentish wlii not 
tiirlve liere. None of the apples for elder: archards kept In 
gross, but not mowed. 

10. fVoods. 

The copse kind abomd in the northern and In many ports of 
the county s produce faggot wood and hurdles; cut at twelve 
yean; block willow, aslijond hasel, best for hurdlMi slddrs 
bought bv turners and »atten-mak«rs. Fine woods, nstutsl 
ami ^Ifiolal, at the Earl of Clarendon-k, the Grove, near 
Watt^. A supcrli oak at pAtishangar, Earl Oowpe^s; seven* 
teen foet round iit five feet IVoin the gToftnd MiaiM the mvot 
Mk m 1709: on a soil gravely above, but, d^btlew, clay be- 
Imk. line timber in Moor Fork of great imiteuicy, and In a 
state of decay; many immense i^ullar^; and, on die whole, 
one of tilt It ost forest'like porks nearT.ondocK Vast oaks and 
bmhesst AsInidgeondBoeobwoud. Be^h exoels thwe; oUt 
cedars and UieMk, ash, larch, spruce, and common aloe eatetl* 
sent* Bctfdi sod to turdfen, choir-inoktrs, anti for hoRtlitfivss. 
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AGRICUtTURE OP BUOKINOHAMSHIRE, 
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IL Improuemeint. 

Vndtat^nitiinft elajr Iqr munennit partUel «ut» filltd «Mi 
•tiaw, woody or itfoneft eeneral: mmwing wull umlerstoodi 
much Imni^nt from Loodim of erory mrt; bones, sooty slieiep 
trottens niffht soUi oii-oiUce dut, ra^> leuthor dlppingsy fur* 
rien' cUppinifir horn'Shavinii^y maUt-dusti hair, •Uekl^wcks, 
Top dnmungi mort n^ucni than io any otlier i ountj. 
Chalk a eery coratfion mntum on otayey aolh i laid on un» 
burned, and Jpft on the surfkce to be piuverited by hcal'lnd 
rains, or ftoovazid (hami; Uun harrowki with a buih harrow, 
tu spread 11 ,,and ptuu^hM in. Some IrrifMtod mesdowt ni 
HIcKmaruwo^ and odier pUoea} but the frequency of mdU 
is a^nat tb« procoHi. % 

li. Lwf Stock, ^ 

dll the spare clover, hay, and straw carried to Xxmdon, a> d 
manure brought out In return. Sir J. Sebnght prefeni Suf> 
folk cows and horeea, and uses the Wiltshire sheep. A good 
many house Lambs suikied about lUckmanswortli, ftd with 
grains and malt-dust In winter. Folding sheep gcntiMj ap¬ 
proved of. Soiling aith clover anil tares cuiniiiuQ. (jrcy works 
Rudblk oxen In namee% four to a team- lion. Q. Villiere 
prefers the Olamorganslilreoxen for work, and thinks stall-finl 


oxen can hardly be kept toe warm; i<i«fkn olUcako for dnlah- 
ing to even thing else; tody SaUsimry hat the wUd bnwd of 
plra, wltlch Rutan to kir^-<rtght stone i foeds on lettu<^ which 
u found to answer well, htermson, the balil0\ bred a gar- 
deuecy which renders him a suiiorlor cttlHvator of green cn^ 
Lord Clarendon feeds deer (7373.) and sells thetn. Poultry at 
the throve kept in wheeled 4*oa|« about twelve fret long anil 
two and a half wide, boarded on one side and open on Uw 
other s these are wheeled up and down the park, and a boy at¬ 
tends Uiem to lree|i away hawks. In the iKMiltiy-yfUrd distinct 
hmiMo for all sorts of fowls; the roosts so contnvod Uiat they 
may not dung on uno another. 

1 . 1 . JluTM Econoffty. 

Ploughmen generally hired by tbo yaar. 

] 4 l Eoittfcai Econonny, 

Good rodd^; few manuftictiircs exempting plaiting straw, 
which Is very general In the countv, e.|ieciany atiout l>un- 
Btablti, be. Albans, KeiUnirn, dtc. tveac wheat atraw frmn 
chfllky and white land, and such as grows under trooH or near 
^hedges preferred The plaitera give from two-pcnco to four- 
p^ce R pound for It, and sort it mrmselves. Much malt roado 
about Ware and Jioriford for Uie London market. 


7783. nUCKINGPIAMSHIRE. 478,720 square acres of hilly surface, and chiefly of clayey or loamy 
soil; a considerable part chalky, and the agriculture'nearly equally divided between tillage and grcKs. 
[Survey hy St. John Priest^ Secretary to the Norfolk Agricultural Society^ 1810, MaleolnCi Survey^ 1794. 
Marshal's Review, 1818. Smith's Geological Map, 1820. Edin. Gax. 1827.) 


1 Orographfcnl State and Circnmsfances, 

Chmaift (vild and wlndv on the rhiltem Ilillv 

Sot/, chiefly day «ioa chalk, with some gravelly loam; 
Chiltems wholly chalk; vaira generally clay. 

JIfinera/s. Some ochre, uscif in luinting; a quarry of good 
marble at Newport, hut tew deep to bo profitably worked; a 
fVciVttone quarry near OIney. 

Waitr. Nttmomus rivers and canaJi, for sending produce to 
market, Imt often lilli-d with w<«caa, bushes, and otlier ob* 
Blruclions, wbidi, after heavy rains, ocLaslori iVequent floods 
a ** commissloa of waters" proposed by Uie reporter as a re¬ 
medy. 

2 Property. 

Home large estates, ns tliose of the Dukes of Bedford, Burk- 
Ingham, Acr.: lemireH wry varluus a description of lands 
htire cmHihI \ ard lands (tn rgn/o /rrr«v), w bivh entitle the holders 
to certain righni of common. 

3. Rwldmgs. 

Htowe, and Ashridge /the bittor partlv in Hiyts), the flr^t nf 
Grecian, the ofoer of Gotlilo an nitccture, the two nubU&l 
mansituis in the county. Tyrin^foain, Wytum1>e Abhe^ Aec. 
also very good houses, and many others. Mimt* good farin- 
ItoiiMe^, and the dairies very clean and n<.U, rhuining often 

i ierformed by horse machinery: the churns of the iinrn.1 kind, 
'.ord Carrington has built some g(H>d fa meriLi., and the 
Ihikeof IhicKinghoni some vt'ry complete cnw-houses. Dr.itc 
has a good circular pfuoon-house, with Imek cells or loc’kcys m 
rows, with shelves bsfore for tlie pi/^ns to light upon; fre¬ 


quently whfte.wa^ed, to keep (hem (Vee from bugs. A foot¬ 
bridge at Fawlev Court, moveable ii|Min two pivots at Its ends, 
and being lieavler on one side than the other, cUways bangs 
perpendicularly, eireptmg when any one walks upon Its light 
side, when the weight of ilte fierson keeps It Hat. hedee it 
ndmltK ibe passAge men, tiut not stork ‘ cottages good, and 
iniuUy with gudens attuihed: some at Brlckhill worse than 
piggenes. Mr J. J>. King give^ premiums for the best culti¬ 
vated gardens; also gives cToUilng and other rewards for good 
Conduct in servitude. 

4 Occuptition. 

Si/e ot farms inoderafe* number In the coun^ 20.39 1 one 
of UMH) acres, one of ilOft. four or five between 600 and 700 
aens, ten Iicrw4>en ^OU ana 600, twenty-four lietwcen 400 and 
ADO, and the rest from 4(KI down ^ ten acres; average, 179 
nires. Weslcnr, of Urestuw, a ciMclinited grazier, otcunles 
9(K) acres, of whu h only between sixty and seventy are^raiile. 
Very fow leases, and those glvc*n with very ubketionatifi cove- 
nanb.. Ixird t'nvingtoii and edher more ^lightened pro- 
prletun graid leases. ^ 

5. Iinpletnents. 

Swing plouglis and four hones in a line common. 

6 Enclosing. 

lias gone on rapidly; old hedges mixed, and with tnany Osh 
aticl oak iMillarcK 

7. Arabic Land. 

HidgcH high, crooked, with waste ipacm between, around, or 
At the ends (Jig 98^ ). Fallow in general every tlilrd yaarr* 



most common rotation fallow, wh^t, beam t chief grains, 
wheat and barley; beans drdl^ anAond-hoed i soma tumi)u 
on the light lands* 

6 , Grass 

Fasiures a prominent feature i those In the vale of AyIcstmry, 
tsperially thence to Bicester, very rich; gencrallv fra, but oc- 
cpMonally mown. Bmtovtng’ ant-hills (Wiled lianklng, a piece 
of management to which the renters of grass lands aw gene¬ 
rally hound in their leases. They are removed by skinning, 
gcUllng. or gutting, and kept down by rolling; thUtles an 
•puddsn; site of grass fields from 20 to 300 acme. 

a Gardens and Orchards. • 

Fm. rf either —orth noUeo*. cherrie. .re .tam*t HMktreU 
Heetb, for the Ixmdon end Ajinbniy market. 

10. Woods and Plantations. 

WiMmr pollnd. phiniM round the of fiehta. on loUi 

mtehle fat hindle treod. Birch, the mwt conimon tlmner, eerj 
.bundont, ehleflx oMd for mimofaehirlnK eluln: wood, eon- 
MmiU, ftUI of youns idMiU ftnm the mont, which Rrow op and 
•uoeiwd thoM which «Fe Mled; thu. the nme t&nber on the 
ume wUendMiHStcefotfipnl At BluirdeloeL* beech Mventy- 
flT. fat ftwn the nuuM, to the firat bonj^ i oK ud beech 
teea to Aritrldae Iwk, esnttUntoa from tnreeto .lx lasdt of 
Hiafeirt fayfliMliwhlMiitlltoialdtoii mutl^ecntoid,.. 


11. Improvements. 

DramiiiK mui h wanieil; well performed on mmo boc* on the 
Duke of UockbiKham’. estate, by dlfHdnp a welt end borln. 
in the bottom till the spring wiu teppM, and then leading It oir 
In nn nndcrdraln: poring and burning in general lue for 
bringing grass lancl to tltla^: chalk much used at a ntorture, 
tlity or seventy loath per acre, once in twentjdme year*, or 
forty once in twelve year.; allowed to lie on theAirfkoe for one 
winter at lenst before being ploughed In. Only one Instimre of 
irrigation worth notice, which is at Clicynleis by a tenant of the 
Duke of Bedford. 

10. Livestock. 

Cattle keiit chiefly for beef end bulto', teMom for cheete or 
work J Hereford o*ni preferred, and next the Peiron i Holdet- 
ncse cow. for the dmry; tome prefer the long homed lam- 
cawer, and others the Suifolki many of the Hoiderneu cans. 
after being kept a few yean, are sold to the ttntina cow- 
kecpeix: men are generally the mllkent only one ntataned 
found or womm petfaaiinc that oper,tlon. Karl of Brldue- 
w.eer keep, eight teams of Welsh, one nf Suesex, and oite of 
Ihirham oxen, all yoked ns iioniesi five used to the cart, and 
four to a ploiwh; a fow other geotiemen have oa trams) caUtp 
geiwnlly Ad off In summer i cows kept during winter Ad on 
t^w, My,mid oU.cafcet little herbage or to uk; toUh 




STATISTIOS OF AGRICULTURE; 


Pam IV*. 


nsi 


fcfMMIy lE«|rt flftt vtMdt of IflAdjI fomc irpoden ttMt 
tinned, m tklmmcd ttrdve honift; in Bome 
pteMn thm tlmts m dav; croim from Ant two kKImmfnffS kept 
1^ it«elf[ the third siimmtnff majeco what li oailed^ oftor- 
burtes I tUmmlng dlidiiif tiPi cirrttiari m foot In djameten-t with 
holm in It, and a handle upon the (op of it; hotter made twice 
a week, in chum* of the barrel kind, UBoally turned by a horse; 
time alloyed for the butter to come, an boor and a half; butter 
made up In lumps of two pounds euch. and sent to l>ondon In 
square nat baf<ke^ eleven Inches dee)>, noldine frwn thirty-six 
to IkO pounds. l*hey have each on diree of dvrir sides throe 
marks, the numiier of pounds the basket holds; a ist^, 
denoting the Aonner'a iwme from whom it hi receiv«n, and the 
name and residence of the oavrier. The liaskets and butter 
cloths are tl\o proiierty of the catricr; ail that the farmer has 
to do it, to carry m iRittei to the nearest |iolnt where the car¬ 
rier |»asses, and to malm his agreeiiimt witli his butter-fat tor 
in l^doii, and receive monthly, or otherwU<«, the pa>incnl. 
Quantity of butter made six pounds per cow ut wci*k, at an 
average, wh«i In good keep, and not neurly ury. Calvtsi jra- • 
nerally sold to sutaiers; a fifW sttekled in the county, and a lew 
brought up aa stock, 

€uitare directed to the Ikttening of lambs, and the 
lireeda pfoft rt i w d art the Dorset, and next the Gloucester and 
Ihvkamie. 

HothS iipnerally tolled ; Are or dx put to a |dougli In many 
places, and never IdM than three. A team of asws kept by 
the Duke of Itucktngbam (br the use of his garden f many 
tueil at the potterim at Araersham. 

Hag*, an ImpovUnt wttcle on i_ ___ 

the dairies j brSrad Cb^ Berkshire, and next, the Chinese and 
Suffbik. 

Ditck*f a meterlil arttcle at Aylasbuy and places ndjacent; 
breed white, and of im early nature. They are bred and 
brought up by poor people, and sent to Ixnidim by tht‘ weekly 
carrlm. One poor man had befmw his door a smalt pit tif 
water, aliout three ytirds long and one yard broad, at tun 
comers of this pit are places of shelter for the diu ks, thaiclicd 
with straw; at night the ducks are taken bito a house. In 
one room Ijeloncliw to thas man (the only room he had to live 
In) were cm tlM l^llh of January, 180H, ducks of three growths, 
fatbmlng for*the London market; at one corntv, alxnil 


seven t ee n or ti/^teen, fimr weeks dM t at anothtf wmigi a 
brood A fortidgnt old; and at a third cOiraw a brood a wet^ 
old. Ducks six weeks old V)id at that time/br twelve shllllnjn 
a couple. Besides (he move, there are oUunr persons VfM 
1>reed many more ducks than the person now meniioncKt, an<li 
as fsr a& it was |>oMlbte to dlsoover^ this petwm sends 400 ducks 
in a year to London. Allowing. thcn» forty persons to send 
only as many* at an average of (Ive shifllngs iwr duck, the 
ratrrn of ducks from Aylesbury alone will amount to 4QOOI, 
pur annum. This return has been mognifled btt6 S0>(K)0f. per 
annum, 

IS. PotiticiU Econofny. 

li>e-W ads extremely bad and dangmus; dIffIcttU to lip dii. 
covereci tram iiterv drift wavs; tumpike-ToacU, dot to be com- 
incndul; caiidU various and useful; ;paLn sent to bnndon at 
two shillings per quarter. Box clutw generally establl^ied fot 
the poor: no agriculuirai society in Bucks* Principal mmu 
facturts paper and lace, 

H. Miscellaneous, 

In cakulating the numlierofaiTes, Priest the Reporter tried 
the mode, first hhuwn l^ the Bishop of LlandalT, of weighing 
the .porilori of paper containing the map; he next took an 
exact ccqiy «. t’ar)*s map upon paiwr, by tracing its outline, 
after the map was strained upon a canvass blind at a window. 
This copy wah c at out with ^at exacctn»is by a sluirp pointed 
knife, and then divided intc pieces, which were so neatly laid 
togetner, as to ItMrrn a nght-a.:*^^ parallelogram: anoiher 
piece of paper was cut Into the Tbrin of bVi atwumed parallel¬ 
ogram longer thsm necessary, upon whkji ^e pieces of the 
copy were laid, end cemented 1^ gum-water, so as to fill all 
parts of a right-angled iiarallvlogram aliortvr than that as¬ 
sumed | the dilfcrence between the assumed paraileiogram 
and that form«Ni by the pieces of the co|iy of the map, was ac¬ 
curately mooHured and subtracted from tite aMuined parallel- 
wam, and the remainder gave 391,040 acres, the moasure of 
the number of ai res In Bucks. Thus then we have Uie num¬ 
ber of acres taken from Cary’s map, by weight 596,0!3, by 
measure, 391,04ll. t<Voin which, n we take an average, we 
hhall probably state it as accurately as it can be found to be, 
.39.t,Ax6 statute acres; wliiqh, for tne sake of round uumbtars, 
we will call 395,600 titalule acres* 


778*1 BEDFORDSHIHK An irregul.ir parallelogram of 290,000 acres, not much varied in surface, 
and for the most pai^f a clayey soil The agriculture rhicAy directed to the raising of wheat, barley, 
and beans, but of an inferior description in many resperts. Little pasturage j scarcely any market orchards, 
but gMJd vegetable gardens establislied at Sandy, on the cast of the ooun^, from time immemorial. Great 
exertions maUe in every department of culture by the late and present Duke of Hedford, by whom were 
employed many valuable men in conducting improvements, as Farey, Smith, Salmon, and Pontey. A 
valuable set of experiments on grasses, conducted by Sinclair under the direction of the present Duke. 
{^one't IM/brilsItire, 1794. Jialckelor’s Bedfordshire, 1808. Marshal's Review, 1818. Stmth's Geological 
^ap, 1820.) 

. 1. Geographical State and Circumstances. Principal river the Ouse; seT«al min«ral sprlngk 

VUmai*, raila, gmial, and fovouraMe to tho growth of ve- ‘Wdff of I topCTiy, 

r tables; rather later than Hcrtfordblnrc; prevalent winds , Duke or Bodfurd's estates the npxt Tiord St. John’s 

W.; coldest winds N.E, I and Whitbread's united rental estimaU-d at 40,000/. 

Soil, chiefly clay, next sand, and lastly In the southern ex- 1 Kstato managers atti icy& and coatiitlerable Aimicib. 
tnemUy embi^ing Herts, chalk. Some <if the sands grey hilts, 3 Buildinff^, 

and producing nothing but heath.others more lo.i)n>, hs sibout Several fHnn-hou*.. ..j foimerly the scats of gentlemen 

Snmly, whicli Is snitponed to contain the liest gordk'n-ground in ho fanncsl their own mt Ates. F inn Iioiimw in gLMiorai badly 

the county. situated, seldom at tlic centre of the f.irms to whkh tliey 

JtTiftfrais, some ironstone; L. . . ^ abounding with cornua belong, and genprally consist of pii'cemeal crertionh Framn, 

KMiiH and other shells, petTifiud wood, gryphites belem- Duke Bedford, erected an octagonal farm house, on a most 
; fret stone, clilcAy lime, at Tatternhoe. commodious plan. (/Ig. 986.) On the ground floor It con* 
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AGRICULT,UEE,OF BEOFOROSHIRE. 


S iv/m item.U wvlA have 1^. It U biUU of Mck, ^cnce jmd ainindano of.lliclr eobnai? TtRCUbta. IMl-a 

ana Vu Q w gp o d bj H. SAlffson* A vaU known deep sand, of a jrellowlKh brown colonrt |>roducU mim« boonij 

ontirbAnttti rebidCAt at Wobn^* Tho same aooommodationt oucumben. i>otatoe»» iiftameii^ ai^ cair^ radten^ cmAgo 

on a square piundbrnia a hou«a mcafe convenient for (dadne pUnU# and leat to market In w ^rectiona to tEg 

fbmituro {Jhc- 98f.) WatUe and aab> it» day piaatered diatanco of slat; miles. Cucumliar chlen; ta London. cuM 
on bedj^e-work of splinteiv> <ir on wood frame-workt and also sold at ten and twent; tbllUnipi a buahai for pickling. Orpji* 

tbe P£i/manner of cia;>worfcing. In use in some places, both ards smafl. Pototoas, gootebarlek and oOMf ftaUa 

for /knn>houief and epttago. 7w walls found wanner and grown In cOttage ganteru. 
ch^erjbw anj^ omer« and when whitewashed said to u^Jee 1(X IVt/od^ tifUl Plantfttioni. 

—A.. . About 7000 acrea, situated on tJia slopes of billa on eeU 

marl; clays. Vsrlaua nowjilanUUona fbnncd by the pFclaclpal 
)iiraprletors« especial iv the Ihike of Dedftwd. Fune grown on 
lotne of tlio sand; luUs. for burning Ibue. Some flue trees of 
the silver fir» and others of Uw genus j^nus at Wbbuni* 


for fonn>houief and cpttagea IW walls found wanner and 
cheaper than any omer« and when whitewashed said to umJco 
good cottage waut. ^ 

4. Occupation. 

Many forms of foom 900 to 5(M) acres; average 150 acres; 
puke w Pedford's farms generally of l])e nveragu slxe.^ Farm- 
era much Improved by the example of Wbbtnn and^Ue an¬ 
nual meetinji^ The experiments made liy 
Francis Puke of Bedford were to aarenaln 
the quantities of hay cotitumed by working 
oxen; comparlscm l^ween large and small 
CAttlc os to food; comparative valoo of 
dlilbrent foods, dec. TUhes mostly In lay 
handbi; forms held generally frean y«ir to 
year, some on leases of fourteen or tweixty- 
ene years. 

5. Implements. bj .l-j i 

Plough c^the swing kind, with a Wooden p****Tk|l| 

board and a vedftfi nailed on as a mould E - ■■ lTIl 

board, one fixed handle, and a loose one mmSmB 

called a plough staftig the whole singularly 1|' 

rude, though in gener.d use throughout the I 

oouDiy. improTM forms rf all machines | ii mnnijn 

Introduced by the Duke Of BedfordV North- E | MtaB 

umbrian manager, Mr. WUson, and other I ^ nQ 

enlightened mot. A good straw cutter JjilnKfj M 

winnowing machine, a hay tedder, and also _ Miin ifiiniiiTiini 
an ^Kccilcnt welgtilng machine, invented - 

by the late Mr. Salmon, an engineer of ge- 
iijua, resident on the Puk^s estate, and em¬ 
ployed tqr him as an agent, 
o. ISnclosing. 

PormeTiyUircc fouiihsof tl^coimiy unenclosed, now chiefly 
enclosed. 

7. Arable Land wretchedly ploughed. 

Fallows, which occur on tlie days genvrolly once In three 
years, botfly worked. Usual crops ate fallow, -wheat, beans, 
or follow, barley, beans; tumiiw common on the sands and 
chalks, sown bro^-taat, and hand-hot'd. Chlccory was tried 
by the puke t£ Bedfonl, wlio found It yield ample produce, 
had twelve acres which. In 1797, kept six sheep per acre from 
the aecond -week in April till Micha^mas; four and a half kept 
ten shwwp an acre from the second week in April till 99d July, 
and then K'ven per acre to end of Octoba* sheep thrive well 
and free from diseases. 

8. Grass I^nd. 

Of vpn limited extent, and in many places covered with 
sedge (f^rex), and ant-hliU. 

9. Gardcfts and Orchards. 

(xardeni of Sandy and Glrtford long celebrated for the ex- 


plantcd under the direction of the celebrated MUleri a flat 
beech, flgttred by Pontey In hU Arrcal PrUncr. 

11. Wastes. 

Four thousand acral of chalky down at Diuutabl^ not much 
any where else. 

- 12. Improfoemcnts. 

A good deal drained, espceinlly bofs. Elklngton's mode tidd 
to have been tried with very partial success. Bosh uid s^aw- 
draining attempted on the clayey soils, muI the ntide pkiugh a 
good d^al used in tlw fiuTows. Irrigation fneroducw by the 
Puke of licdfiffoy and various examples ai^grto be foutul In 
dldbrent parishes on his Qrace*a estates. Feat la used as foei, 
and Also humed for the uhn as a manure; ample export* 
menu made on manures, by Ur. Caitwrlgbt, at Woburn; but 
no agrlculiivAl experimenu on a small scale can bedepraded 
on. The dairy at Wnbum (.flg. 989.) bt a fanciful strue- 
cure in die Chinese style; but the plan and anangemmt 
Is not well calculated m keeping milk and butter ceol end 




yX Live Stock, ^ _ 

CmU. . mlud Wwd .iriDnC uiA gmt liOB MdAMg .1.^, &c. 
Som. dU^ln, condue^ _u In Buckln|( l. *j n j»l|^__J°™. 

'Xmiiiy.MMl ^teon. W|i^ 
IM oielMnn tn Tuknu pUca> but now mitcn on tb. daolmoi 
Bm kopt b, • Cnr eett.({ai and unall numMA 
U. mm/LEcotiomn. _^ ... 


14. A«raI£cowmy. 
Hmhnndi, W Wn i mni 
ihmigh. on nidtt IMP nm 
bndi klwEdt luoldMii 
■lUPoUtTl Bconon 
Almint dl cavnad., 
bad* tiidnd jKtun Cn 


MuatT, BndUnr, VMflill ftdnnid markd.TWau.1 jnana- 
f.ctun. cbidijr plaiiin, of Mnw uid lacti chlldran of^tanor 
twdra you. or .ge a^iio tho ut of pfd|ii>t(f white Ifc^r 
■ “ ‘ baamiil ■ 


mother. Kurt iind bleach th. draw< 


K, while Ih^r 
eking a raotn 


ledmtan emylcmncnt, aid tho women and chKdnn genetdfi. 
apiMu nckl,^ There .re Khoot-mlureue. Ibr Machine both 
Maw ptaltlDgand lacMnaklng. B.dn to.laamtomakeMeoal 
da Ok Mnn yean of 01 .; do lltUe good Ibrtwomn, a. Mn TMn 
Mm two shilling, a wrek, at datren u mudi a. cot b* roa^ 


bfdij labonrent 
, cowkM|idri.dHi>- 


m mM low nrm(ah^keq»r>c«*fcMl>Mi.dHi>- 
d klMM maid h, tho JTMr. 

’Mti I Economy. . 

tdlil cka«nad.,aadman, ortlMnidttn.do.nT 
tdad jiMM Cud ihmm tbnugh a pnt of ih* 


torn nine tUI eleven at night; maid Mirnl. wdee In oona. 
qnance, but BOOT ntMko>t down, iioi.0 nub mat. made ndar 
toa Ouse to the watt of Bedfind. 


and some of the mat) thereiaalnhvputorilbnMttGultivat. 
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sitATtsrrcs op agricoI/Wre. 


PaotIV. 


an acre and a half ef Eerdm>graund. and weed and fctep hi 
4a(ler twmtjf-fliw acres of ewani lAAd attached to the botM*. 
The <dil women spin flax to make linen finr the use of (he 
family (the other women (excluaive of thoM diin^ in domes- 
tio conmiM), and Rirla above six yean old, make thr^ luce. 
Oiie*aixth of the eamlnga ef the 6oor Is palil weekly to those 
who work, by way of mratulty. The tioTOmor of the Houm of 
liidtiBtrj adds, tna|||Che abore employments have answered 
the most sanguine elpectatlODS of uia directma of tlie estub- 
ilslimmt.” 

M^y usoftit benedt dubs* 

16. Obstacies to Tmprovcfnent. 

IVont of knowledge and leases. Afic« generally destroyed by 


profeialonal ratcatchent some fkrmert keep fkTTObifbr the nt*. 
L4urks dratrojr« gnat deal of new sown wheat. They, wf^ 
ci\\» binds, arc very abundant in Bedforthlilrc, especially about 
Dunstable, where they are caught In uapt, in quahtltics for 
the I.ondan market* Wire-worms suppoiea to be Incroased by 
artificial grasses. 

17. Miscellaneous, 

An agricuitunl aocloty founded by tih^Dukeof Bedfiird ia 
ISOl; vnnous premlumH ollbrcci and )hiid, to the extent 
KRg. a ye.ir in some years. Ch^p ^bliceilomi on agrlrnt- 
ture, it is thought, would be a con^erable Di(»ui of im- 
proreorient. 

f 


7785. HUNTINODONSHIRR A dull flat surface of above 200,000 acres; till Edward the Flrst’d 
time one continued forest 'The name of the county is said to be denvcKl from the fucthty itaflbrded for 
hunting. The soil is almost uniformly good, but injured by water; it is chicflv under tillage, but 
remarkable for no excellence m agrieiilturo. Rape-seed and mustard arc more cultivated than in most 
other counties, and timber more rare. {Slow*s JJutilmedonsliire, 17d3, Mas:ufcllf iTJH- l*arUinson, 
Marshal*s Review, ISIS. Smith's Geological Map, 1821. Rdin, Gaz. 1827) 


1. Geographical State and Circumstances. 

VHmih, toloTablr healthv. oon-stdering that the cast . . . 

peiit supplied by water Iruni 

sprlnim. 

Sttu. J.oam prevalent, but tho county every whvro (.potted 
wHh roundish iMtrhus or clay, sand, marl, fen, inoor» or lakM, 
which, in the map of soils annexed to I'arkhiMii*s Keport, as- 
smnpi a very singular omieorance. 

Water chiefly supplieu flroin ponds; Ouse and Nene the only 
liven; the mens are natural ponds, surrounded by ntHb and 
cjther aqu.Uic plants, and a considerable rone of raarAh or Ik^, 
ao<»Tdmg HS the toil may be loam or Hand. Whittlesea Mere 
contains 1570 acres, but Is not above two feet deep. Zt abounds 
with fish and wild fowl. 

2. State (if Propeffg. 

end enclosca lands ui the bands of a fl>w proprietors; half 
Uic county freehold, Uie remainder aliiiokt all copyhold. 

3 Buildtitgs. 

Farm-houses very Inconveniently situated, ^lartiy owing to 
the want of high and dry sites on centiul parts of iarnis, *a)mo 
good cottages bitely erected as the only means of retaintugfarm 
■ttrvmiu tor any length of time with the same master. 

4. Occupation. ^ 

Many large fanns. though small ones predornli , leases 
frenuMt; tithe In kind. 

5. Jmplevignts. 

Flough, with gfie handle, originally fnmi Holland; one wheel, 
a rircuTar plate of Iron which » kejd sharp, acts as a coulter. 

6. TiUage. 

Flough, with a pair of horseS| or three abreast; two crops 
and a ndluw the common rotation; rhiiT < rops, wheat, oats, 
and beans; sown on the tens; lands either once idoughed 
out of grass. <» pared and burniai; al«.oon uplands; iiionured 
and troativl as turrdfm; seed thn^ed In the held: straw 
goneratly burned,or ui«d for yard fences, wiieatsucceeds well 


after raiie: hemp sown In a tow places; mustard ailUvated 
with great .u. ceas sometimes pays 44//. on acre on Ignd worth 
not more titan />0/. but very uncertain. I'arltinson tiiliiks 
hemp, flax, rape-seed, and mustord, should be encourMed, oa 
they enrich the fanner, and aie all good preparatives for 
wheat. The only way, he to enrich the soil, is to enrtch 
the tanner first. 


7. Grass. 

home gixKl meadows on the Ouse and Nene; the pastum 
lie remote from the farm buildings, but are In general rich, 
though neglected ; require to bo pared and burned, and 
brought un(\er uraticn* 

8 Woods and Plantations. 

A good many i>ollaid willows in the tons, and some oticar 
plantations. 


9. Improvements. 

(ireat want of .i general county dralnaics. such as that of the 
Bedford level, in the ailloiiung counties of Lincoln, (jainhrh^. 
And Northampton. Tiie advnntogi^of such a drainage U ahlf 
))ointed out hy Z^aiklnsuti Einbarkmenta very extentivv, and 
the >oil iKAng In general a loose poruun Mnd, puddle walls are 
gcnivall) made in the middU* of tlic mound. 

10 i.ive Stock. 

Stilton rhceHe,now chiefly made at LUtleDalhy, in Leicester¬ 
shire: IS no longer made at Stilton, though it is su|>p(Med to 
have been origbiolly inudo there about 1720; or, ncuiidbig to 
Sivne, by a Mn. Orton, in 17.^0, A good many bon*cs brod, 
ami a mixture of Linooln and Leicester; folding sheep much 
pr.’ictised. No fewer llian 271 pigeon-houses In this county, 
and a tow bees; one getitlefuan cunivates rabbits. 

11. Political Economy. 

Bad roeuls; a lace manufactory at Kimholton t a paper mill 
at St. NeoU; two sucking mAiiuraccories at Standgrovuid; an 
agncuUural soiicty at Kiiiibolton. 


7786. CAMBRIDOESHIUE. A flat or little varied surface of 437,040 acres, generally of good soil, 
and having about one third under tillage; remarkable only for the extent of its fen lands, and their 
embankment and drainage, both very imperfect The valley watered by the Cam is called the Dairies, 
being almost entirely appropriated to dairy farinH, Horses arc a good deal bred ui the county, and also 
pigeonj. ( Vancouver's Cambrutgeshire, 1793. Goocke's Cambridgeshire, 1807. Marshal's licview, 1813. 
Edin Gaz. 1827.) 


1. Geographical State and Circumstances. 

C/iwate. On the uplands dry and healthy, but m the fens 

the contrary; there the inhabitants suflbr most when the tens 
BTC driest. Ainies have somewhat dimiiiiiJicd since the fens 
began to be lanu^r drained. 

smh are very Irregularly distributed j loam, clay, and rich 
Mnck earth efiftend tlwtnsetvtsi in irregular musses, und nearly 
of the same exarnt. The soil of the fima, is rich, black ana 
deei(, and may oceupy a third of the whole surface. *J'he rich 
marsliea h. the vicinity of Wlsbeach consist of a mixture of 
Band and olay,of silt, aseu-sand, hnelypulvciiscd by the action 
of the waves; and the uplands t oosut of chalk, gravel, loam, 
and lender clay. There era no minerala. 

Hirer*. The Ouse, the OranU or Cam. I'lio Ouse and 
Nenc also cross iwrt of the countv, and the old and new Bed- 
toTd rivert. All these are navigable for biwgos, and are kept 
open in frcMty weather by ice boats, drawn down the stmain by 
eight horiws, four on eacn side. 

2. Estates. 

Vary much In sixe. Those of Lord Hardwicke, Ptike of 
Bed&ird, Duke of Hutland, HIr H. Teyton, and U^or(»e, are 
the lai^^est; greatest part of the county in estates of firo«n 200/. 
to SOQl. and 1000/. per annum; many fVom 20/. to 30/.. 'd 
even 400/. a year, occupied by their ownen; tenures of nil 
■arts, and a varied of ooli^e-lond tenures. 

3. Bi^idings. 

Fann.b<nttaa wid premises in general bod and inconvenient s 
lath 4uul plaster, or clay ai^ wattle, the common inaterlaU, and 
clunrh or clay walls in general use. Jenyns, of Bottiaham, 
haa adopted Arthur Youngs plan of building stacks on frames, 
vrKich ran on an inm railway, and are pulled into the bam, 
wlHTe tbey ayi forked on to the pUtfbrm of the throshing 
nk^ine. Cottages ** wretchedly bad,** except a tow buUt by 
Lean Rasdwieko, end loipe utiwr gentlemen. 

4. OcoUpatkm. 

Farms to^20tal00acna; many from 100 to 2000, but few 
exceed the latter number / tithes taken mklnd ip many places. 
A Implements. 

Iloiighs, with e tiMfp Iron wheel, orliunnlng coultiw, as ia 
Runtmgdonahire. Shepherd, of Chnipcnhim,nat invenied a 
vSRVrto lanplemeiite. Some ihmmng machines, and the 
beat Lothian implmieiits, at land Rmwickifs. The E^i 
b*or fUlet Is an iron roller, with a mimliev of iihrcet of Iron like 
BmaU spiuiei Axed into it* It is used In (he tonny distHcta for 
euttiig^up the weeds, which choke up tho slow rmininx rivers. 
The hones walk aiongthe bank, and draw It sevemt tttnee up 
and down the rltor. The we«ds are thus rooted up, and car¬ 
ried dawn jtiMm by the first flood. 


6 . Arable Land. 

Ploughed and cultivated Jn gen<nl as In Iluntingdcmshlre; 
hemp IS cuIUvatnt more extensivelv; flax Is grown, and mus¬ 
tard, near WisLicach and (hitwell; a few lentils, as m Hun- 
tlngdnnslure, but arc cunsulened of lesK valuu than tares. The 
reporter says, a second crcqi of mustard Is obialntid by what 
snells fvnm the finU and that rKustard springs up in land where 
it has not been cultivateti for upwards of a centitty. '\Voad ll 
In cultivation, and for uvery forty acres a w ood mill, it Is said, 
U rtnjuired. N» crop pays equal to the reed, wbioii requires 
no culture but cutting and hunching; owjng to thehnfuovc- 
inent of the fens, thi 7 are now becoming ocaTce. Whiteteed 
/IY>a amnttica), or ton bay, is produced on many parts of the 
fen lands, and even on such parte an have been dug for peat. 
The land is htundateii till the crcqi apjieam above the water, 
and then, wherever It can be cffbtted, It Is let off, in oiber 
cases the gross grows to a mreat height in the wattr. Is niown 
twice in the season, and olteii produces two tons per acre each 
t'reie. 'Ihe hay Is catecined valuable f<w cows; caiiung thorn 
to produce much milk, and. It is said, giving the particular 
flavour to Cotqmham cheese. 

7 . Grass Lands. 

BxtensJve; siune under no management, and of little value; 
others very productive, both os hay and toeding loiuts. In 
the district called (he Wfib, they will carry Arott one to two 
buUooks, and frmn Avd to twelve sheep per acre fed (he 
greater part of the year* 

8 . Gardens and Orchards. 

Good market and fruit murdons at Ely, Sohatit, Whbmrh, 
&e. which supply Lynn and various places, 1:^ water carriage, 
wHh apples, cnerriea, and vegetables. 

9. Woods and Plantatiofu. 

^me young plantations. The Ret. G* Jenytis, «f Ik^tisb 
ham, does not cut off the tap rout* of oaka In (he usuaf 
roannen and finds t^ thrive foster.** (That he h mlstafcea* 
see 3927.) Osiea are grown in various placm flK the baskti 
■oaken, end foin^ to pay as well os any crop* 

10. Wastes and unimproved Pen* 

In 1794,158,300000. 

11. Improvements. 

In no p^ of the Island dralnliif and eubonklng ao mpeh 
wanted at In the fkna ef this county. 

TAe^rwier siatt qf Me yht fawc/apatMl thrir degradation to thdh 
present state, h ;dven at length In^ repo " 

pamphlet by Lora Hazdwicko. It waa the e 
(a cuninusatouer of nwen to (be relgfi of Jai 
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time flm« (« ef upwetOa tiMO,OQQ aereii) vert onof " «f 
“ frui^fy bc^^. «ndvtt;r 


the liatnre 6f lMd>n 


fel to tho liihftl>itania, ftnd vlelded inuoh reikf to the 

li^_^ titto iii gremc drcM^ts.** Sir Wt U 

(wbo ww bom 1904 end died 1-98C) woe of the ume ottuiiona 
addiitf ee • probf. thot neat niiintMn of timber treci (oakia 
fin> occ«) ftirmerly gmr therej ab i 4 plain ftom dihAj beliig 
found in riMttg caiu^ and dralng» tome of them levemd foom 
their roOlaf the roots Amding as lhe> grewj in firm earth> belojr 
(be moor.*' * 

On deepening the channel of Wlsbeich river* In 1635| (he 
vorkmen* at mght foet L«low the dien boitoui) duicovered a 
second bottom* which was stony* with strYcn boats lyine in It* 
covered with silt. And at Whittlesoa, on digging throti^h the 
moor at eight feet dcip* a perfect soil was fuuna with ewar^ 
nf grata i^tig on ft* ns they were st find Known, ilenry td* 
Huntingdon (who lived In the reign of Stephen, 1136*) de¬ 
scribed tiiii n-nny country ** as pieasant and agreeable to the 
eye; watered by many riven which nin Uirougli It, divmifiHl 
by many Imgo and iinail Ukc^ and atloined by many woods 
and islands. And William of Malmsbury {who Uvea in the 
tint year ofHeniy II.* 1164) has uainU^ the state of (he 
land round l^omey in the most glowing < olours: he says, " it 
is a very paradise* in pleasure and delight it resembles heaven 
itself; the very marstiea abauudbie in (roes, whu<«e length 
without knots do emulate the stars.^ ** The plain there U os 
level as the sea, which* with the nourishing of the grass, 
alluretli the eye; in some parts there are a]*ple*tref‘s, in othc» 
vines.’* it appears then, on the Huthority o( the autliocs 
quoted* diat the funs were formerly wood and posture. Tlie 
engineers were of opinion that the country m quevlion, for¬ 
merly me.tdow and wood, now fexi* became so trom partial 
embaiikmeuts preventing the waters from the uplarKla going 
to tlie sea by their natur^ uutfulls; want of pro|>er and suIET 
cient dr.iin* to convey tho>e waters Into tiieOuse; negloftof 
such diHini as were made for that purpose • and that tiiesa 
evils increased horn the not embanking me river Ouse, and the 
erection of sluices ycross it preventing the Dux and rcflu' 

**-. 1 -- ■widening and deepening, wher ited* 

‘ ’ ?el8* 1 'ccd«, ike* 

TA* jirs/ tMrmpi at dmitanff ttru part of the J>tis appean to 
have bwn made in tlie time of Kdward f. (PitTlit, &c ); many 
others wi^ various success foiiowLd. The famous .Tohn of 
Uaimt (or (thvnt, who died in 13*J3h and Afargaret, Countess 
of Hichnioiid, were amongst the clraiuiug adventurers, but 
Gough, In his addition to (Taintlcn, says ** ilie reign of KUaa* 
both may lie properly iiattl on as tiie iiernxl when the icvcl 
began tobeconivinuneiliatelyapubllcutsc. Many plans 
priqMi««d and alunuloned brtween that time and ivhen 

King Charles I. granted a charter of lnc< > K 

^entlem entunrs 

that they ^oiild have granted to themi os a recompense, 
95/K)0 acres (about one third of the level). In thin 

charter was confirmed to Wiiham Eari of Hcclford. and his 
aiaociates, by the Convention I'arharnenti and in 1063, the 
level being declared completely drained, the 96,UU(i acres W4>re 
convey^ to the adventurers, who had expended 4UO,O(;0i., 
which la almost 4/. 44. per acre on the *16,000 acres, and almut 
If. 8«. on the whole breadth, If the whole ]ev( I contain‘^86,00U 
acres, and it is generuily suvfiosed to contain 3UU,(X)0 acre^. 
In the corooratloii called ''Conservators ul ihe great 
level me fens” was establidicd. TliU t>ody was cinpowen d 
to levy taxes on the 96,0(N} acres, to defray whatewer expenses 
might arise in tlicir preservatliui, but only 83,000 aiivs were 
vested in the corporation, m trust for the Earl of lliHlford and 
Ills associates; (he remaming 12,OOUMere siiatte<i, 10.000 to 
tile King, and K0(M) to the ^il of Portland. At tint the levy 
was an equal acre tax, but upon lU being deemed uiilust.a 
gradual one was adupUNi, which is now acted upon, in the 
year 1()97, the lledford level was divided into three dlNtncts* 
north* nuud ie* and souUi: having one sui veyor for each of (be 
formcT, and two for she latter. Jn 1763, (lie north level w^ 
fieparatiil by act of fiailjament the rest, la addition to 
the loiblio acts obtained for draining the fens, several private 
ones have been granted, for draining separate disirictH with 
their UmUs, notwithstanding which* and the vast sums ex¬ 
pended. much remajns to be done; a great port of the fens le 
DOW (18()6) In danger of inundation: tills tolamity has visited 
them many times* producing effects disti^&slng and extensive 
beyond conception. Indeed mwy hundred aires of valuable 
land now drowned, the misfortune aggravated by the proprie- 
ton. Idling obliged to continue to jiay a heavy tax* notwith- 
Itondii^ the lorn of their land.” 

TAe ttkerler c^mlRtfgir qf Mv is performed In most places 
by windniills, which ate very uncertain in their effects. Sleain 
has been triM. and tliere con be no doubt would be inccwpa- 


laiga leveu* and each of Uiew levels are sulaUvided into nu¬ 
merous disirlcti by banks; but as these banks are mnde of 
fen-moor, and other light matarlal&f«henev«r the rivers are 
fiwriled w 1th waters* or any one district is deluged* either 
rain* a breaih of biuiks, or any other cause* riie watenspocdily 
pass through those bright, mow, porous banks, and drown aU 
the oimnijaceni dh&icts. The fims have sometimes lus- 
tauted iOfOOOl* or 30,0001. damage by a breach of lumksi but 
these accidents seldom happen in Im same district twice in 
twenty yean; the water* however* soaks through all foi banka 
ev «2 vMr in every district; and when thewattr mills have 
Uftea the waters up out of the foni into tire rivem in a windy 
day, • great i^rt of the water soaks back thmugh the povoas 
banks IB CtuB nt|fot upon the same land ogi^. This water that 
•<Mkatliit>ii^Uiebank*drcnvnB thewheat In Uni winter, washes 
the maouTf into the dykes* destroys the bast natural and aitl- 
floial grasses* and prevent! the fou froin being town till too 
Ute In die union. This stagnant water* lying on the wufoce. 
causes also feu agues* Ac* ; thus the w aten mat have soaked 
thlroaifo the porooa nn bonks have done the fbtlle fens more 
y4a) the Mher floods that base ever coma upon 

timn*‘ We lumedy for the soaking Ihrough of the water is 
obv)eusty. that of forming a puddle wall in the middle* which 
uppaesi to hayo been fine thought of among the ibn bank* 
mwers hy^StPlth of Chatteris* a jirofcfisecl emhankrf, who thus 
dnMribw hty mode nfiiBtUng a vertical stratum imddle lu 


(rfii mounds; find cut • gu^* eigbtem li»4Me,wklf» 
throufpi the o*d hank down to tne clay ^the fen mbsli^ta|n 
being gwinnUty clay); the gutter b made near the centre* but 
a Unio DO the land side of tlw centre of Uie old Ipnfc. lim 
gutter fh afterwards filled up In a very solid nuinner wUhlein- 
pered clay; and to make the day renist rite water* a mgn lu 
boots always heads the clay as tlie gutter Is filhd up. This 
plan was tried last summer (1794), on a Cttv«*d«itt form, and 
a hundred acre's wheat were uiwu on tnlaud* The wb«U 
and Krasi londb on thh form ate now all dry* whIUt Ihe feu 
around are covered with water TMs practice answtix so well 
oil this form, that ill the farinerh In the papdi me IninroviM 
Uielr banks la the s.ime manner* and some have begun in a^ 
joewnt partshes.** 

With respect to cmAenA'ing /htm (As rro, VaticxatTer Is of 
opluiun, that the ground ou^t to be tovercti b> nature with 
sauiphirc or other ulauts, or with grass, bi'fore on nifompt is 
inauc to embank It; them Is particular danger In being too 
greedy. ** If tlie sea has not raised the salt marsh to its trait* 
iul level, all expectation of Itenriit Is viuo* the soil being Im- 
giatore, and not ripened for enclosure; and If* again, witli a 
view ot graming a great extent of^alt manli, the li^ks or soa 
wall be puhiied funner oulwards Chan where (hero is a firm 
and secure hHtndation for it to stand upon, tiic bank will himv 
up, and in huth cases great losses and dlsappoiutmouU will 
ensue." 

faring ami burning Is every where nppriived oi* and lonaJ- 
dend the si/ir quit non o1 the fen lUstubi, in breaking np lurt. 
Wjlliout it corn ciop» arc dfwtrojcd by the grub and wire- 
worm. 

It rtgohon Col. Adeane, of Darbrahiim, has 30(1 acres of 
meadows which have been irrijpitet^ froni the time of ^ueen 
Eluabuth* " I'ullDVicino* wiio wascollralor of i'eter's lU'iice 
in England, St tlic deuthof (^uteii Aiao* having 30 ,<n 10/. ox 
40,tXHJ(. in his hands, had the art to turn i'rotcslant on (he 
acicwdon of Guven Elizabeth, anti appropriated the moiicy to 
Ins own use; lie houglit u ilh it mi esufe at Earhraham, and 
other laud'i near Hounibridgc; and pnw uriiig a grant fVoin iho 
crown of Ihe river which passis ihrough them* was enabli^ 
legally to build a bluico ocruss It, and throw as much of (he 
naiLt os WttM necessary into a new canal oi iiTiji^tion* whkli Iiq 
dug to receive it in Uio method so well known, and couinionly 
practised m Italy long Iwfore (hat ptrimi. The canals and 
the sluices are ail welt designed, uiu are (he work tf a man 
eviilciillY (veil acquaixitctl with (he practice* hut In taking (he 
w.iters tium thLni, for sproailnig it nyLUiinli channels ovei the 
intsidows, there docs not set'rn to be ine least intelligence, or 
knowledge of the husbandry oi watering. Ko other art is 
CXI rU'd but that merely of opening m the bank thc^tver 
small i ut> for Ictlnw (he m ater flow on to tlic meadows alwavs 
1 iterallvi andnewriongitmlmailj* so nccewaryitfh works of tliis 
kind. The water then finds i(s own distribution, and so Irre¬ 
gularly, that many parts retclve too mucli* uiul others none at 
all. brom the traces left of small i haiinels in dificrent parte 
of the meadows, it would appuar that the ancient disirlbuiion 
formed under i’aliavultjo is lost, anti that we see nothing at 
ple^mL but the niLstiablv patch-work of workmen ignorant of 
the biisint^. irrigation has nut spicad frmii this example, 
I'Ut niiglit be extensively proctisca on the banks of all Iho 

12. Live Sioefc. 

Cattle a brood {wcullar la tlie county j but some of Mi sorts, 
liulchcrs give more for a Ciiiiibrldgc calf than a SuHolh one* 
ianohig the luinior whiter veal. The CottenUain cheese 
oscribeu to the excellence of die grass, in great part Pbu 
aqufifii a. 

^J'he cum aytttm con^Uts dilcfly in suckling of calves and 
making of liutCer; there is not much cheese made, except the 
noted ones of hoham and Cottenham. The suckling seoiion is 
Alicliaeimas to Lady-day. It requires, on ah average* 
iiw& to latton a cnlf. The cows* when at a distance from 
hciine, arc niiiked m the pasture, and the milk brought home 
by A lioTM'or ass, in tubs, slung across . womcm could not do 
tins work, the trtivi-lfing being, aiUr ihv Icoid raty, very bad. 
even when Uverc is no water to go thruu^. Tlie buiUr is wia 
rolled up in jiieces of a yaid lung* and alfOiit two inchtu In 
(lri.iimfercn4.e; this is done for Uie corvi'mency if tollcgus* 
where it is cut into piecm, called ** parts/' and so sent to 
table; its quabCy is nowhere cxc'clltd. 

littflvcka of varlotih kinds fattened on grass, and when not 
ready in autumn, put up and iiujslnd ou cea or oll-cake. 
Col. Adeane buys iti liomlim at a lalllng market, and tlU 
1 riking ono beioro he seiliu 

bhiep chiefly as in llundngdonshirei wsme Notfplks and 
boutli Downs; fukling on (he uplands. 

horaes of (he cart kind much lietl, and considered an ariKle 
Jn whiih the county exctls, they are very laige and lamy; 
black ; With longhair Item the knee to the fctlcik trailing uq 
the ground. A < art stallion has tost k66 guineas, anil hl» lolts 
have sold for saty guineas. I lorses ki pt In the stable through¬ 
out the yes^ at a great ekianse* lax’ause on dry food; luurb»g« 
plants, artificial grasscs,and roots being neglected, and no sou- 
ing praitised. 

Ti^ tinr In Wimpole Dark attacked liy a singular disease, a 
sort of madness; the dlsciisod anlttiai w^nB iiy pfuvsuing the 
herd, then sequesters himself, lavaks lus antlers againri the 
tcaes, and gnaws large pieces efi' flesh feonci his aides* Ac. be- 
wn«s convulsed, undsoon exidriRc 

i*igM)n-Aou«cs on almost every fiimi; kept in a great measure 
beeause If uny one were to give them up, he vouU be o1>U|nr 1 
to keep the pigeons of otht rs; dei.troy diatched roooi, and obugtt 
every fiuriiier to sow more sc^ than he otltarwise would; pro¬ 
duce sent to Ixmdon and uther parts; often lUO do/oil par 
annum from one piguotiry; dung highly iirlxed. 

13. Rural ^emofttjf. 

Teat* sedge* or thin |grf, and dried rov-dung used ns fiiat. 
The cow-dung is spread on gnus, about an Inch and g hgtf 
thick* and cut into pieces, eight or twelve Inches squsroj Um 
it lies till dty. 

14. Foiitical Economy, 

ibeicablybad; canals or nav^ahla cut* in tfiofeiuifai 

im; a few fairs i a imUery at Ely for eoama vrsfet 
excelient white brirkt niana fh«fre* and at CItateerjb and OiBty'' 
bi^ge; lime burned at various plaoes. 
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9. Oardent and Oi^ardM. 

Oaitl^A waUs built of tho width of k brick, by miUBg thorn 
wary./(£»cyc/0|)(8dfa t^fatudoaing, 1567•) 
lb. Woodi and Ptantations* 

Ftnr, u)d My badly; but bOKe oak timber &m«riy prodiicetl 
In the ck^ dietricta. 


. 7787. SUFFOLK. A ereicei)t.llke flat jiutface of 800,000 acrea, the Kdl chiefl^n patchea of clay, poor 
aandy foil, aod rich loam, and the agriculture direoted to the growing of corn, county ia, however, 

fiimoua for Ita breed of cowa, horaea, and hogs, and it la one of thoae In which carrota are a good deal 
gtowia OttU of the largeat aheep falra in the liingAom it held at Ipawicb, where it iriaM aa many aa 
Id&OOd'W $00,000 aheep ^d lammltaye been exposed for tale. The Celebrated Arthur Young was a 
hatlvQ yeoman j)f the county, and fanned hta own estate near Buiy. {Y<na^$ Sulfitlk, 1810. SmUM't 
OeologM » * 

1. Oeoeraphietd State aii4 Ctrciwutancet, 

ChrnMf* nna^1hedriaatli|tk»Ui)jil(nii^^Bfro8UioTcia; 
and th« Nt E« wln^ Us vprjngg sharp ottd prevalent 

Sait. The pndomliMitliig aotroitt Joj^ on • day-4ntr1 bot¬ 
tom Ift the centio &f tim county; enuk also occurs extensively 
OS a ssds^tum ; « zonk gf and ftrdcbes along the coast t 
and some sand aod &A,iand'lB the north-west antflet no 
UiiiecaU. 

2, Pmpfrtj/. " - iff" 

Chiefly in the han^e ofeetth^Momanryp who ettltl-vato their 
' own estatei from lOOf* lolOOr. a year; one estate of IdOOf. a 
year; and tW 0 or three of lOiOOOl* 

d. ^ 

(Ireat ereotkms hare been made for the oontenlcnce of men 
of large fbrtunei; but ntd so muy for thorn of smaller inroinia; 
firrn-nouscs imu^Todabut Mttll Infkrior to what they might be; 
often of latH aM 'plaster, and wanting requisite re]Wln: bams 
uset^y larn*^; brntages lit fpimgal bad habitations; the door 
generallf opens, fnm the external air into the living loomi 
rapatatlon bod, aeS the defideney of gardens general. 

4 Oecupation. ^ 

Farms generalljr targei <6ma froift SOf. to lOW. a year; 
genirally from 1501- to 900f- i the Sargest on the sandy dtstrlcts. 

Xeasm ht seven, (burtten, and twenty-one yearsi but little 
luid held at wdl* 

‘5. Implementf. 


prored tonm; vntous tmtsomg macpincs. ana otnor tinprovea 
implements Introduced; cirdular barrovs 9t>0.) were used 
oo the frrm of the tot# oelebrated Arthur Young. 



11. ImprovemetUSa 

Wheat substituted for rye. Draining much prartiaed On the 

days; buhluM, straw, or stubbie used mr tillingfriem; ctovlng 
and marling the sands practised, but sand laid <m day tound of 
BO use, os marl on clay, according to the old adage ^ 

Marie cUy. Uirow oil away | 

Marie sbcm, and buy tend. 

8ome workmen procured from Glouocstenhire to execute 
irrigations in the manner of that copn^. 

12. Live Stock, 

Xn cows, horses, and hogs, ^vfrblk excels. The Buflblk 
breed of cows spread over the wheto county* To keep ^e 
bret'd polled, homed calves are never rMted, but sold to the 
' '"kiers. Cows in prime give el;^t galloas df milk per day, 
and great part of the season six gallons; best nulfcos ^ brln- 
dle, or yelluvrish Cieam colours; not always the best fboders. 
Otten fra in winter wiUs cabbages A point of bod management 
three yean old or thereabouts, are 

___or fatting, by which means, when a 

good stock-getter Is diought to be dlscovared, when searched for 
he is no more, thuv no improveanent can b# made in the 
but by aertdrat. Cows are alJoued to range over turnip fields 
and eat whore thi-y please, and ofren the same as to cabliages- 
In some casos they are tlra to po^is^ln the open field, htterad, 
and the vt^tabtes brought to Uiem» both liarliarouA mtides or 
manasenumt. Dairy tnaiUMsemeiit not particularly good; wo¬ 
men In ffeneral the mJkers; inllk generally seven or right 
cows an hour; one for a wsgi^ milled thirty in three hours* 
Quality of milk depends not only on the foom but on the con¬ 
dition of the cows as to healtli and fatness, vhalliig dishes of 
oharcoal kept in the dairies during frost, but the cream does 
not rise so well. Butter generally salted in firkint. 

The fkeep used art or various breeds, and the practice of 
folding is universal. t 

HorMt of the best variety found on thasondy soils, as about 
Loweatoff, Woodbrldge. Urford. About the mtodfo'of Ust 
century, a considerable spirit of breeding, and tsnms drawing 
against teams for large sums, cxlstod. The old brped wen 
Ufnjj slouching mrs, U1 shaped head, add fow in the fon 
end; a great carcass, sh<^ legs and short back ; they could 
only waiK and <lraw, aihI no more trot than a cow j of lat^ by 
aiming at coach horses, the breed has become handsomer, and 
one of the liest for draught In Bogtand. In the east 
horses are turned out of the stabto in winter at melit, about 
etolit o’clock, into a yard well Jittered with straw, with plenty 
of ontcii aud barley straw to cat, but no hay; so treaty they 
are found to keep tVee from diseases, and work several yean 
lomm than If kepi constantly in stables. 

The hog* fatten early and at tittle expense, but are notgleat 
breeders. 

Hakbiti, Many warrens in the srmI district; one at toran- 
don ri!iums 40,000 rabbits In • year; twenty rabblla per acre 
usuaI produce; carcass defrays rent and taxes, and the skin 
profit; so that no mode of lumlng can be more profitable to 
ttie occupier. 

Poultry, Turkeys ffciiteraMy cultivated, but chleflyrMlXMnw 
use. . 

Fligeoiu obOQnd on this borders of Cambrtdgnfaln. 

13. Poliiital Economy. 

Roads vi^ wood ; made with ffinto and gravri; Mfino caaald 


' 6b Mn^UOHfei, 

6ufiblk one of the aarliest enclcaed counties in England; a 
fow reaentcnolosures. 

7. Land. 

, PloiiKh, vilh tv. hones, on. wr. k dsy on BtUTsolIf, anil one 
and a quarter to one nut a half ou sand, i ploudhnien skilful, 
and suWrIbe prizes a ' ~ tbmwlTes ibr such as draw th. 
atrslghmi ftimw, &e. . all the common crops, n larger 

^ thoit Is usttid In most counties. Hops, 
hlccory, and hemp, urs i^wn In a 

- . ,_;^( 0 U Is, of course, confined to th. 

districts aud that of rape for seed, and of hemp, to the 
tenin utRlqlorthe count,, A. Young seems to hare been the 
cMef cnltiraioc df ehkworjr, haring had “ nlnet. acm of It fiir 
shM,.*- tlanb is (mwn both by eottagats and ncinei% and fbr 
the .Md as wdl as nhre, hut new on alarge icalcj fire aersa 
It the geettatt bsbadtlvki b« met with. 

8. Grass, 

TMtureagoatse and not ntHtsIre; both then and mcadmn 
Maly )l|iaiuBsd,.onn>it wtdi molo and ant hUI^ Mthos, tws 
i]fMI,t,|MbWo«dt,aK. Biv-niaUng badly pnlbnn.d. 


turos at Budliury. Various hundrocit In tMa oounl, Indnpor* 
ated by charter finr erecting houses of IndiMry fht the npary 
tlicy manubeture netting wr the fisheta, Mn. dtr., atia 
tivate a tow acrea of laiut) they ara pdmitably kept' Und 
managed, and the poor Ur* like tbo poislotten ht Chelina 
college; but those houses of Industry han little offiKt In lower* 
Ing the poor rates. The best managed are of scry expcnslr. 
tendency, and. of equlrocal oflbet as to comfhrt and moratity. 
Those badly ^nanoM ara nuisertua of ItUeneaa and rice, 
actendad with rrrai discomfort and etpepse. Marihal con* 
.* >lsrs them aadhe gtaw of morality and Udependent nikty, 
and aa we an tnfomed.tiy a gentleman who ba* bMnadlitvtor 
of one of them In manw^ears, wfthperftct tttnhi 

14- ObaacUs to /tnordvenidM. 

The great abundance or game litlM cotuita H kueh, that In* 
ttaiHM ate glTcn qf cant haring bMB ihMmirii the euoit of 
half and three fioaMht of Ita raluo hy n*N> and phensailla, 
which an common eraiy whan, andot the sand dlsulct nun* 



r and Mnd; mil, and devoted to 
ha* Bcqirired.aalabritf ffijr Ut gow 

- -.-Bgreatvartetjrofpagtlca, and ' 

-^ .-a— - It « also noted for the estate of Coke, a true and cooiut^ patriot @r 

jlprpd, ofhatt a century, the ino»t muni" __ ^ farmers 

In dnort, ira* RMnmerly reckoned tl^ nneij^ inty in England for amculture, aaWorifauniiwrlaM 1* at 
pMsenk-Macki^i nuitery at K|j cpfopertyaa^nderthotUrectionw^ady, it dma of th, moat 

Mtenjl^ and -Beat managed o vial nuraeriei^JCswfV ILorjm, 1798F. IJwtg'* 180».. 

* fioftAcw, its Agrmittwet ^ iSw. mms Gw(»etetd Man^ 

jSdia, Qa%, IoS7./. 







BodKl. 


Ac&wirtrimiB 




1, QtigraMeia Slate at^ Cii^tu^taaeee 

a^atfr and mute ^elnrai^ ^hm V £ 

'*“^‘ - - ■ ' ■ • * ' sir sflDwted bj 

iibl]« ca 0)6 -aatont • 

^ . - -- —ttidaaf^cttuiitjr. 

Salt A NwUm or und. Kent $•««« Mi^ay and equ» 
in vaIuo to thic d^eM^bstrinn Nedu rlnnd«u J^iamli nnnail 
patrh ftUt or wai^ clay on the b(V(l( n of f (ncolmbire^ ard 
of rnihor stitfer clay on JM borders of 1 )mbrldg«)»bi)n9 * 

Water The •(« And*Hvcn navifcation, wntesinc ponds 
Rtr cattle made at liolkhanit each to serve fonr endo urea, 
finty^twO ftec iqnarc at bottom, twelve and aevut filM deepi 
bottom and sldw welt covered with sand within ayatd ot 
the top. the clay two feet thtck, and pa^ wl*^h bncks Mt on 
edfl* ^ hasa pftnds made bv men from (tlmu eMenhCre at tw< 
and slipance per sup ■rdcl&l yafd To d vide the pondn ftafoui 
fielda, a litffft stone with a hole wrotUj^t In It to receii tap 
is necessary id the centre/ aiod the post has mortices to aecci' 
rails from the sides 

2, Pitigpe^lfA 

Estates ut aH iizea, one of 11^^00/ a irear oneofl4,000f 
one at 13|000/ two of 10,0fl0# inanv of 6(KK)/ 1 and sell' 

cuiTeiitly at thirty years intrchasc lenniw by freclmld three 
fifths, imirhy cmlfttfate, and corpmtiCG fttatct one tifUi, ahd 
copyliold under ley lords one hfrh 

J JButidmgh 

Some nidilc seats of propr etors Kent snys fanm huildhnn 
ore on too iarjg»« scale, they are ^wa 3 s crying out fiir bam 
room, thouigh wheat is preserved ihcaptr and lietter on atAd 
flies, liartu on a frrm dl 100/ a yew that have coat 300/ 
Coke luM enwmted above 100,(XKe on fivnn bonses barns 
at Kollrham liO &et long 1^ 30 broad and m high, sunoundei' 
with sheds for ^ncty head oi cattle \ walls of fine white bricky 
and roof of blue slate dt f ydetiitene an imnimsc bam of 
Cokes, eonttimng tlie rrop or 110 


7 ArMeLand ** ^ 

HP* qrroMMBWl) Mated bjf Kent to tt« Veen 
Ranovqr ttf TawnttoiiL In Uie reiin of Uwjie 1,, —ilobbtlin 
hat Incmw^ naut that uatitid. Omu ean fin^t aa* 
wheat on the o(,wt Teji Sralpi an bnmacm, «r Vdiwtd, 
itoeer on rliMidh hufawnlHr flat ethrAM V nietl^ jnM, aich 

jPw^. w <y»at 

- -M-.;::— dn" the sown wlic, 
bidlfiokS/jIhe • 


jnoi scwvwiy meen 

MKto- 

aitHBKnlniMoei- 


tux which original in I 
%idopted m any dtlier Cai. 
humk }• a oofM dtnl of piusutt^ from 
on the rich bla< k Hnds, four dliM^ n 

Sion, and then wlwet, fffbduce tinae tt_^__ 

Keiap and fiax cultlvaied In the tpots of gtound Monfliig to 
houses of lodpstry, and In some diher ea*^, hut to no aaient 
baiatfiun nM much calUvated Ci^ had w acm. Lnewme 
at afrwplstictri roangetd wmoel jptindvcMdij NirMonliMi^ 
Martin, who contlauev to OMiivate It. vrittlnaa, 

greatly Improved dnee 17^ —A pap^ tty I 

AoH n tng &rp/tMfedf has been Jiaitly r—■*- 

and other men of moie general eapenenw m aun^smi nw 
notions < f shtll w p oughihg and (Umtlnutt tifUMIt ara ofmh 
plrif, without rent, mort erroneous, iad contra^ w «cp#« 
’once 

8 Graft, 


„ . . - . aerw Seven men n«cm 

sary An tlie golf or mow, at the unloidlng of every waggon, arid 

daw not venture to tread the ( im fir fear «f bursung the *r 'V-. ... ^ ^ ^ ^ u 

harn, iarmere toud ot Immt nse !»<»ns In building, ( oko hiia> ^ ttan»pita&3t$ turf 

aiibstituted rallied lead for ridte tiles to tlw mofii, cnpfier h't^uced (ojw J 

wards to lUl locks, front edges m manners ate rollen covered y traraens and Urenarut* 
with fin, raongm thcnistlvev pla^ with Iron bottoms of ' “ ’ ' ' ‘ 

the stall fenciis of Pertfyn blab fn building wolls not (o be 
roottd, they nre drawn in to a brick s length at top Lime wash 
Used w a )fn.servst ve to hoards w ilN, v it is compowd ot 
Uine fresh from the kiln, and clt m sliaip sand, mixeil with hot 
w Iter, end laid on hot btimiig it up bo ns always to lay on 
sand with the lime An excellent plan At Holkhatn x biick 
imiinfictory where bricks of’ll! forms are mide, and common 
bricks are cut five parts In slv, through in vanous directions, 
soas togivehalianauuartrr I n ks,angles,&c «without break 
Ing ami waste Thle Is one of th( most cMnpIcte manufactories 
' ‘ " Atfienvy a capital farmery, labourers cot 


In the kingdom _ 

tagto. ana gardens bharn clean sand diwh^ on n<w paint 
finina toaiuWev thBendeflmLtatlngatune,dcc A \oungdid 
not bee a good farm ya^ In tlu county 
C^/logat much wanted, some built of flint-work 

4 Otcupatton 

1 arms large on the di? solh, and smaller on the wet ones 
knOQ acres ar^Ic, the Utxest me^ring from 400 to 600 
Fantiers fame us fur thdr Improvements, exctllenty of their 
jnanagemtnt, ind the hospltible niranei m which they live, 
and twelve meir friends rad strragers The firming mma 
oftho LO tnft has undergone tw »rev Uiti ms, one bi tween 1730 
lU^ 17/0, when great Jin; r vi nientv were mad* and the next 
khout 17 Jo, when ilrillmg began to be Introduced ( okc legm 
to promote firming, and the s mth ]))wii sheep were intro 
dtii^ about Uiat Umc The grext I nprovernei^ti lor fi^enty 
^an past elfbeud m conieqiicnce if twenty one yeurs Itnsea 
The advantages of leases al ly ndvoi atod bj Keni Coke ad 
Iieres ateadilv to tins term, wfule home others ara reducing it 
to i w Hs n gnd nme years 
4 Imipicmenta 

For mcqre thah hklf a centui^ these lemalned stationary, 
xunr improvements miking Nonolk plough has ablgli \ itched 
iiaam, wheels near to the share, and is reckoned iiglit» than 
most wheeled ploughs 

6 Enclosure's W 

Ma^ since solddla of eighteenth century In planting 
gAfoikA -loamy boU, ihe {uants being laid in, and the hank 
r them rattod to the usu^ height, tin face <»f it, and also 
neditth,f<^ one foot or more u«Jow (he anginal burfaceis 
red om wldt oliyty stutt taken out of the bottom of 
...Ach, to the ^dekneab of two or three laches, or miwc 
khuttt toe setvi Tl^ advantage of toU plan u, toat this ioamy 
peddle, from the bottom of the ditch, U without tlie seeds <g 
weeds itself, and by Its tompactness exchiding the oirdkom 
^tese in toe; mould below, it prevents them inuirgormjiiaUiig, 


Or liards to toobi of toe fiuih Iwnaei 1 adRto|nibUo eneinear 
the large iiiwns. Ncnfdik beefio di^ieni apple, and mncN 

kntfwn 
ofttae 
again 

10 fyoo4s and PlantattOM 

Mu( h jfftrattnghaa takw place on pMru^ sandsTMar- 
( f Strithm, t|to clucffilantcrr andjnmfiermra r f flrsixm, 

, and Windham FS^ 1781 to smN, 44ke plani^ 71e 
a res, with upwatdi eCtwo miUiona^ trees whfl shrubs, of 
. ...e than fifty kinds Bevan, oi JUdweiwortb, 960,OOd creto 
Marquees iownsbendfreds cattle, dbtw, anAMr, with Ihp 
trimming of pisntaUwis hbetp a/ilbfeui prth* bark of the 
Scotch fir and ato > 

] 1 Jmpi ovemenU * 

A gcMxI de^ of draining dona of lato y^ve^pcryJiiaJe ltti> 
gition, amnne ^ manu^ are veclftiiied jViarW Umu-||yp< • 
bum, oi<itar slie^ Ma ousc, sea wtlHli^ po« wc>eds, minit 
eirth billklehaoks,oil cikt,rn]ie cakey«l^kpp(rilnaltdusL 


' mat Use Off toe sanfl^, laid on M afi' 
1 the clover leys in eutaiuti^shit spread 


I, la vnrMnii I'rrv 

time, and ib Hund of f. 

■abOiib,buttiiielh ont . _ _,,_ 

I sinring, bchrepkmgl nu for pmib or oats, quaiUity, twe»^ 

> eighty liodA in sore aiiration, twkitty to Mm*^iArs. ^ea 
uuse, a caJciri-ous mud, frptv toads per aire IK^sca piud 
IS chicly part of a stratum or VoUen timber od tM (lea wok, 
and whCLii lb washM out by the tides, it Is perfoCly bUKAfilMi 
rotten, and ten loads rannures an acre Buxn^aarih 4a.toa 
burnt ant hills of nioorvtne*idow8} asheswfcottsimwhebtiiti 
turt, Ac LeaVflsrak^, btuLUmlttfadtl, &c hy^bme Apeue 
|Udi< loua and succeantul einbonkinenti tnede on the Ous'*, npaS 
I ynn, by the late Count itontick, uul opifUhued 1;^ pis dm, 
ht prckcnt (Jovertior Btniick 

12 7 twf Stock ^ 

Predominant cittle Scotih, bought In every year ftom toe 

Iruven, for fii>edlng Nirfoik I lack lefssaAamtt ggsdludly 
.iving way to South Dowi^ folding cki ib^ oaplinK Pe«litil 
^wd, efipiM lolly the turkey, owing to the drynessof top grihAqa 
ye&t rsaiftr of pisture Decoys, and ptocon hou^wnrii^V 
lumcniusi but now on the dcclint Habbits, hoi&phiMaQth 
Nirtirldgas, aad fwiks v^ndant. ^ ^ 

13 Pohttcat Economy 

Clutrlei II observed, that Vottolfe should be out Intoroads 
IT all toe rest of England 1 ftweansls* * w 

7789 OXFORDSHIRE An Irre^ar, inland, elevated tUTfliee, of flSO.OOO acre,, rhiefl} in aratlA 
and in a ^,rv backward atate u to a^iciUture ITiere are nch grau land,, ,ub|ccted tolhe ume dMiT 
management as m Buckingbainshire, and tome natural wood wids The prindiMl agiicultorlst and, 
patriot of the count, is Fane, of Wonnsle, jXlavis'* Report, 179C ArOmr Vonng'i OVMbbira.dSOR 
Versdofs ni3. Smuh't^ipidegkal . 

4 Occupation. ^ 

TNrmtjMnersUjr nnslte thsn in most other si|Mlwt bw 
*" ' above fiOtTi^cs Jjeases of rourteen and twenty doe tmrs ipA 

Aodlvlaions, red land* stonebmih, and tihiE^ uncomtren, many of seven veers Fanueis m gtoekkl viiqr 

-.- Ignorant, and much laejudicedagautot new precilcess 

B Implement) v 

good work under the offidenee of tlto best plouitonaUi* 

& Arable Land » , 

Vecnhedly menoaed m general | on hegff lends 
and orallra, rjlaw kept uuploughed for t. 

BiThrdlDg«each gMai leaves “ •w.-s- 

an e«ianc!“^*'^-Um. 


1 Qeogntplneal State and Ctreunutaneei 
CJtmatB cold ond bwok On tho I biltonL hiils, cold, mols-., 
Sod»^^ *" 


I three 

r chalky.... , 
8 vlso a conslderab: 


ills, toe basis of al! tooto soils iscalcuraousi 
bia poruon of loaq|y soU 


few rbbuiflh imom nr* 

df ttefOOuTo JMU> 000 of ia,aooi., om of 

^ Mod 

« IS. 


jk 

eonnnan, one estate 
700W,oneorfiU(MI, 


nobllM In Gngbuid, Moylandi* houw at 
tdM W Wuna u a monel for bonus, -MA 


^roadeatan, Mcotdi—,-^ ^ . ... 

coaoabottt 10,0004 buUdln,> In ibrm bunditifra the tnil 
la the rone^ttane rtokjHnLaofluvr stands, thrm hutkilni 

naiallT orstoua, coniaavRbiipne ilm, nsatobedJMimtrisS 

and had); etaoutad, in mostnplurts of the coianpr QudmS to 
most of mo cottages BMiot of Durbag, baa built ionw set, 
coutoOabla onea at UtangcWelt 

4 


'tiiid land sor 
tUloer is nacssiani nOL 

wtla,” bnbean-. .nanrmjinUes, nndvmpti^'Oif' 
eomndtshms of enclosure at tbnsamotlmsr wbasc,^ 

anif^aither plooghod in or fUdoi, oilan bflth^A l_ 

icnela cultivated Tumba m moat parts laUnm biMK atan 

D 




AGfRiiG&^f 




«n^ Aiml 'ilMliriilntlMnMiituChnMrii.tiidatliar 

ciwinMi Mil, >110 M Uw itaiubnati, wblob b cbMU Uio*. 

7, Gra#». 

SoiM nod iiNidMi new (MM, dn (he Thanm end Itbi 
van ereie land el Theme, 
ft Woedi and Plmtatioiu. 

Otcnmldirible extent. Anient (net of Oiefomt of Which, 
•ood balDiini to the noeernment. weet attention paid l» Kane 
of Womulfljt to pniiunni Tcuaj hooch woodi on the Cniliem 
UUt I loonn •ood at Blenheim neglected. Theiutnral fbreila 
of Whichwood and Stoken Chuiuh chlaDj of beech, but tome 
oak, wh, biKb, and aipen. 

9. hfmrottmeMt. 

Fane, Fiat, Dam, and othen are of opinion, that the anl- 
eultuie l< much uipeilai to •bat U «.u Uilct]i year, ago, chMIy 
from the IntioductKm of a better bleed of itock, the um of mote 
and herbage planti, and the encloeure of cointnona and common 
AtfdAe 

ScUch Famdng, In 1809 aa Wtcmpt wm made to improvr 
the estate of Great Taw» by l^n|( it to Scotch fjjiners. A» 
tbU crlgloaiad in consequence of a p»ranhl('t which the nmt* 
pUer of the prvMnl work uuUisIied In IMa, It mlxbt be 
a cieTect in Ihia sketch a the cirrunKtance were passed over 
without purtlcular ndioe. It willg no doubtp long be recollected 
lfl the county «i at leait • ruinous project m wild ndvcnlurcn; 
this being tne v^ iniidiwt tcmi applied to ftnlurcs m Mrnilar 
caaesa .At this dlitwce of time> looking back (Hi the matteri as 
far oi the result afibeted ourkelves* wltn uur natural fruid^ 
we riiall state our o|rtnian as to the causes of foiluie. 'nus re- 
tulted piiAcipally from too great anxiety, b^h In the landlord 
end teDonts, to reap a larM benefit i and secondly, from the 
general fall (^ prices, both of land and produce, which sue- 
cmlcd to the published report of the Bullion tWimittee in 
1807* Anxiety to increase Uie rent-roll induced the landlord 
to let the whole of his estate of nearly 'lOdO acres, then under 
nearly a score of tenants, to two cultivators, inhtood of tryhig 
first the eiftet of one or two moderate-sired farms under the 
new mode. The same anxiety Induced the tenants to other loo 
hi|dt rents, and to attempt a profit by subletting. Before the 
estate had been dght months tot, it was (Add un tnc new rental 
ftff nearly four times the sura at which It was oireral fin sale 
9n\j a year before, but the title not luxiving sati^facto^y to the 
purchaser, the purchase was never completed. The landlord 
became invtdvod in diificuUi«(, owing to the ctiiensei of 
builiiings, T^B, dridnageSi the purchasing up of certain out¬ 
going tenants, and other causes he foutui, that though one 
priXMi had been willing to buy the estate held on twenty-one 
years' leases. that It would sell much better if held by 
tenants at wul pHind was thence induced to buy up from the 
SctHcb tenants the leases granted tltem t*wo vean before, and 
was still uivurccssfu! in endeavouylns to sell the estate At 
last the iwoprfetor found blnueif with the greater part of hli 
lands in uand; and one farm. It h proper to observe, was put 
under the mauagement of an Irishman, who rendered himself 
notorious by some parts of hit conduct, .tnd finally left the 
counny clandestinely: and whose actions have unfortunately 
often been coi^unded with those of the Scotch farmers, after 
all the latter had completely left that part of the <u>ui)tnr. 
Mihen peace was concluded in IKH, land foil still lower; and 
finally tills estate was sold for les.H tlun hiilf what It had been 
sold lor In 1809 but still (which may be c^^ldered as re¬ 
markable) for about double what was iwkcd for it m 1807. It 
was In 18k3 probably not worth a third part of what was 
|rivcn for it by the puirhiM;r,frotn the chan^ in the times: so 
inat even had the orlglaal scheme vid sale worked well, it Is 


e sbit frM by that tfriie both taddM md^toAnCir.VMH- 
beenralTMi fornkoivmoBMintghlMWlMifmMby 
mortgue on such an estate in 1810 than K would have sold for 
is 1820. The depreclatiqn of the eststobi^, been attributed to 
the breaking up ^ (dd turf; a nmt uidbdnded error, astbcN 
were not lliOO acres to break ap, and of them only SfiO were 
ploughed, and, as would have been proved had the coitvarUfaio 
system been continued a fow yean, mafrji to die benefit of the 
wk jle. We regret that the lanoford, a moat amiable and 
pstrhitic man, mould have sufikred 'a builnaia; but ha 
eiitored into It awue that he was Incurring an ntramdinary 
chance (if loss for an extraordinary chance of benefit, and ot 
cour8e(pe takes the result as every man ought to ^ Besides 
he has still a very handsome fortune. 

At a iruit qf’tht tpirii ofiht Board qfAgrinUvre at this tbno, 
we may mention that Amur Young examined the estate a fliw 
weifkB after it was sold at so high a rate, and drew uparemarit- 
able report (a M4. copy of which, from bis office, U In our uoa- 
scssion) in favour of ^‘otch farming, which was pubii^ed in 
tlie fint edition of Sir John Sincial^s Hutbandry qfSeottand, 
In that report a disingenuous attempt Is made to attribute to 
** e iloanl tho merit or the IntroducUon of S^teh fowling into 

_... .^armor's Magazine, the ^otch f. 

Uy, Lite of WilUhlre, and our pamphlet, wiere the true causes. 
By tlio time . ^coml edition of the Hu^ndry (if Scotia^ was 
called for, Scotch forming had become unpopular, and the lU- 
potl nientloned, and all thpsompllments to the Boanl of Agri¬ 
culture for havii^ introdU'xl it, weie withdrawn. A general 
account of all the op^ations %>. Tew estate by Scotch urmen 
will be found in Detigtu Jbr Fanm and ^orm fituIJings fn iht 
b€otch StyUf (ulapted to Engtand, 4c> 'Ite* 1812. 

10. J,ive St(Kk. 

Tliere is a good deal of d.iitying In the county) the ponna- 
nent grass lands being chiefly occupied in tius way. The prac¬ 
tices are almostentiruy the same as In liucklnghanishlre. The 
buiter is taken to I^don by waggons from ad tlie prineb^i 
towns. Much good dairying at Atterbury. A. Young asteil 
Jotui Wilson, of that neighbourhood, If he ever fod on straw ? 
Answer, ** fio; Mraw be a good thing to lay on.** 

Shatfn tliu Berkshire, 01<mce9ter, Wiltshire, I^eicesteri sDid 
other hardy bxeeds. Fane has tHed crowing the Ryclands and 
South IKiwni with Mertnos. SeveriU other proprietors (tffurnis 
have sJso tded Down Merinos and other cnasK^sj anil sraie tho 
pure breed. 

11. Political Economy. 

Forty years ago lodds ** formidable to the bones of all who 
traveiled on wheels i” now they are nuith changed few tlto 
better. Birmimthani canal luul the Thsmtu of immease ha- 

} )ortAnce to Oxfordshire. A good dud of wool, formerly woven 
nto blankets at Witney: now very little. About the beginning 
of the last century the mtinufaLiure of polished steel was inttu- 
duicd at Woodstock, and flourished for half a century; at 
prcMnt nearly extinct* Steri chains have been mode here 
weighing only two ounces, and nold for 17(F. Scissms fronj 
five shiilinga to three gulne>w. The steel is wholly made from 
old nails of borse-slioes. Leatlier breeches-tnaklng and gi^e- 
making have succecil(*d to the steel mamifactnre, and thelatter 
thrives well. from 3bd to 4UU dozen of gloves are nunufac^uii^ 
weekly. 

12 . Mixcellaneous, 

Dr. Sibthorpe, the late professor of botany at Oxford, left 
StXtf. a year to endow a protvssor of agritulture and rural eco¬ 
nomy, lo lie estaMlshed os suoti as the ribra firevVo is completed. 
Thu will not be for some years. 

7790. BKKKSHIIIE. One of the moat beautiful counties of England j oeeupies a surface of 474,000 
juiros, of which about 200,000 arc enclosed, or in (larks or plantations, 190,000 in common fields and 
downs \ 40,000 In forests, wastes, and commons; and 8.977 in roads Its productions are almost equally 
corn and stuck; it produces a good deal of butter and cheese, and the breed of swine is noted for its ex* 
cellencc. oThe celebrated Jethro Tull was a yeoman in this county. George 1^11. and E U Tdiveden, Esq. 
were among its roost noted farmers. On the whole it is a county much more indebted to nature than to 
art {Pearce's Berkshire^ 1794. Mavor's Report^ 1808. MarshaVs Revkxo^ 1813. Smith's Ga^ogical Map^ 


‘ 1. Geographical State and Circumstances. 

ClbnaU filrmified, but In every part the air pure and salu- 
Itcloua; in elevated dtuallona pur^ piercing, and braces liy Ite 
tharuAWi in the val(»s relieves the weak organs of resplTHtlon 
by its foft and balsainio qualiUes; no storms known in tha 
counlr. i,bout Reading vegeUition nearly a fortnight earlier 
than in some paffo of the county. 

Rod calcarecRu ui gensrnl, but in some places grarel, and In 
a few clay; vale of toe Whitt Horse entirely chalk. 

Mlneralt. None excepting (;halk, Santden stones, a sort of 
laiM dUceous pebble, in lumps scattered over tho Wiltshire 
and Berkshire Downs, and frequently blasted and used for pav¬ 
ing. In the vale of Kennet is a considerable stratum of p(!at, 
formed frtmi prostrate treeh and othc^r vt^table liodief, an>t 
UKdforftiel. andalaohumedfuvtheabliesasamannre. Ti») 
Mho abound fri sulphate of Ume. 

fikune artilUiitt lakes for breeding fish. Loveden has 
• erte of ftdrty ocmlk and a ** fish-bouM}’* or cottage, with an 
ajiartmant to wblm are three stews with cciven, which hM'k, 
■tfto te prevent evin the cottager from steaUng thv fith. Many 
^ave ponds, which are let to tenants, and produeCa 
Ukto, if Ik mavto loienncri, every third or fourth vrsir, of carp 
Md t«ueb> l^UfoecBpier stocks with yeortiogs about two 
foAes fodk^btaaud chlAy from Yately, on the neighbouring 
eofifinfovr Ham^ire. The breedrrv are about night or nine 
pou^ wMjAt: At in tA Bmrkdiire pcmdatluy are never 
' gWforrd to but an aold off to the In^ at Henley and 
ether places, when the ponds are dtoan, whloh la generally 
dRce in four ytori, and weigh at that age about diree or fiwr 

C ndf each* Tbevalue «f land thua applied cannot average 
ttign about twmty shillings per ten. The ponds.4u« re- 
gUteMy hdd-etnpty, and the ifoh with whi^ they era stocked, 
vhteh are anmrml/cerp and tench, are taken out every thlid 
er Imb' year. The pond Jx afterwaids afiewbd to lit fallow 
for fog iwraalnder-of the summer seaton, and ia again stenked 

S ly bithoamulng y«r with yeuling fry of the same ipeciei, 
e pondi in one PBzbh are all rabjeot to on aAndance of 
rse, boayginsJnid fish* denominate rrmsten or Gecnan 
Ottp. Ak'tiitaqie^la eaiefrtllydestroyed, it b wooclerful they 


shouiAncrease wiUi tho rapidity and universality which tli<^ 
appear to do. Every acre of pend, |«operly Mucked arul weu 
situated, must produce an annual Increase of ftna eighty to 
one hundred pouuds wel^it. If artifiotally fed, the incceaii 
would be greater; or Im, if the pood Is not so sUnated aa te 
re(teive manure from the circumjacent lands. By reteU,foe 
fish here are generally sold at a shilling per pound { but under 
particular circumstances they may •ometimes be hto ai lov « 
tei^nce. 

» State Property. 

Largest estate Hodof. a year; ■ fow of fi, 6, or 4000/.t £ari 
Craven and £. X,. l^oveden, £sq. the laxgaa pvoivielMS ; sewat 
handsome smn with land not exceeding Kx) acres, and many 
small fireeholdfn and ^manry. Some curious customs: at 
Enbome and Oaddlewoth manors, belonging to Cnven 
and 11. W. Nclaonn Esq., liie wkiow of a copynolder, gt^ty aS 
iocAHnency or marrying again, lost her frsebench cr fife in- 
tereat, unless she uibmuiw to the ofremony of riding Into tlto 
court on a black ram, wtd uf repeating some well known coir- 
fesftionai lines. (See Additon*! SpeetAn} In the raamw ci 
Great Fnmngdon the cusiotnary tenantli daughter, on being 
convicted of Incaakinnicy, was to ftrfoit the sum fan/ 
pence to the M, or to appear in court, carrying a tdoci ihe^ 
on her back, and making oonfrsslon of her ontewe In fossa 

WQTiUi ** ErcsporfopMfo^po^forfr owi.'" ManyofoglouiV 
OUB customs. t> 

3- BuildifigS. M. 

Windsor Caime and maire fine seats I honsiweffhe yeouHn- 
n genteel imd elegant: rarm-bovses geneielly oenifottalAe. 
loveden's ample but ill arranged l cottggM of tht potK fHie- 
^y In a bod «iate, some present ervtloDe betysr. y^«WU 
Farmeries <m coIbwUte or corporate hmda generally fo bad 
zepair, becauM foe fines for renewfiL of foe leases take uB foe 
i|»re monnr, dm. , 

9 “**■. Walllngwi^in — 

Sdora iveiBiagten, and formerly reputed to 
moM coinpMt fritffl in EngiawL Rank *vw. 

B^pre the dissohitieu of inoiMeteriesUbelcipM fofoe 
of Reading, who M A ant hctoi Tbognat|miA*r 



B«9k I, 





fh« poortt nfl/ind Btawj'lUittipWi wW lJ»JW*^pl 

DoWtti* w 

8 Gardfnt and Oftkardt v -j .. 

Almit ilKXj maot mwkeliPHdw»«« 
when oBlon* al« ral>M In (pMi cniyrtltHwl MWitWl w 
London .nd Bath mukrt., 


9 ff'ooib and Plantaiiom 


nnm 


rore«t LaUMu, :«4iw acr»f wcTuacHiTnaiw wa~ -n-a^ 

foreit Is under the guvwnmcnt and «w|i«rlnMnaeiio* of ^ora 

Wftfden, who npnomu hU dopuiy llwttnanii tl^ 

hosil ke^uprs or the sevotal wolisi and under ke»'P«r^ 


Kta)n€d» l» truly venernWe wd pioture^ue in 

rotten or nuMwwl w the heart In such a wm o* to iw <»}y 


mm 



kfiESSSy^^ 


mobt feet high, hut Ou. roof ri-rfs to a greit hoight, and » accoiaing to io.uu»inj, t». :,';i J,TnTiMrneat.^hich 

Sd^ *fo,’.to.n stone pillais, .a h »'»«>“'*'• " •'!«“'?, maehed aUut WW.If «« , 
lerente 1 his ton tniction « olmoiisly judfe ous, high si^ 1 , ,bout five or six Ret deep. Is ego^ 

walls, unless tied tOLithet by tross beams, would have ^n in the peat U gravel ashes of wlilch 

dnngJr.f b.Ing thrust »“*»?Se''mihUn'tSiid- “ 2”}^^ the miilmt coltnir What ll 

com This, as wC have seen {77o9 )i u» w»c c xse wiio uit iwie* 

■ome high walled Ivarns ul Ookc 

One IhwPofOie county occupied hy propriotora 
allbim under 1000 ir 1 gOO a. res, but few exi ceding 600 lera 
or under SOI ayeir Characterol the Berkshire tanner sUnds 

high " A hospitable atyle ot living. Idwrallty of senlinient, 
and tndependenee ol prim iph, are tharaetensuc of ^le Berk 

ahli.f^er, u. wlm li he unites pe^vering indust^ ml m 

tegnty va. htt dt alinest w Inch render hint worlhy ol tin* comwrta 
hfiLryw't {Dr Mtvor) 

The te?k!d>lre wag„un, one of the hhhtiul and 

mentsof the waggon lind J he sort of draught chain 
ami rceoininet^edhy t.ray (t76S| is m use on me tsiale tho 
ol Jec t IS to Jirevint tiu draught ot the tra a "M 

down Uie tlilller • rii. cmuitv 1 1 ygh. U 

wlUiwIieoU, a pmungpli h" ,^-'tended 

has Uinw wheels with file lues wedge 

«to press in the griisor et inneU ™’’f ,U‘‘' “'m" vS 
ploughs, that no hollowj-laccs in »y remain S t the sred 

biii% iM &( rhi'bM>ito^improvcinuitl«UkUdiam^ff 

amateur agrUultunsts* who have one Implemwil 
Sorwri ttrfaulh.otnnoUttr, loth ot course ^ 
rtf atihM' inventionH. indudlns a curloui huid thinning , 
inacWnea InLcnlous TOOugh lutqutt unm-cessinr 
ISSldliSiuld The Duko of (.loueeiterhas, at llasghofPark, 

ai;c>s»;i.s?K9s#^ 

SJjSlSwh^ SSl^'labour is dear, and where running 
water abound 

SirlSbTTh; usl i 

OonrtManrt ^t, and auft m to Royal fiinos 


which are 1 y no means so long Uveil aato oak, ash, «idothe» 
Varlam young plantations on dltterem “*•*'*> 

Loveden. i ishe Palmer. Wheeble, fee Osier bods on Ihe 
moist purtii of the Thames meadows tatenslve jriantatlom 
have 1 ktely been made on to Hukeol Gloucester a nemee na at 
lCl»ruSr the dm eUon of hi. ^ manag-s, 

Lhmlic, Barnes, and fowantl (SeeOonl Mug tol *u ) 

1(1 ImpiovemfnU g,ira«t 

An account of the culture of George III s to™, 
dated 17')», Is given as of the greiMt mtlonal ^ 

Oaen are used both hi farm and road »"d to 
are to Norfolk wheel plo^i t"'*‘*^>“"1 ^,''tm 
a later period tho Botherhim plough, and with which tot 
oaen yo&d in eollars, will plough.en to >h«ht *rilot tolomt. 
anal e a day Draining ui to Ksiea J'^riiSir 

pAiti^, the drains tiiled with Miaw, rubhiih frodi UrlCk 

e^'n fS"re*S:lt pecliar to ItoWbre, 

the ashes’ eatenslveG u;^ ‘hs™. otB f’ej^.ibar;? 

country In the v»ar 174*» peat was fiwt burnt to J'^ewtoury, 
by a *f{»oma» Kudd, who at the *ame tima spread the 

c&?eii,?o™ wlueh tiiey fve "er sime^n 

,,"ToJd*m‘iS!ioXir^ 


u nxkoncd the best, an 1oaea lor nring, uw 

rr^mnS Mtttmed. and have the reddest c<dour What ii 

burnt lor sale, ib mixed with turf and olhw SI,^SlSh*V*iSu? 
«.ua» ife > lAiAwhitinh but It 1* ufcually dutt_with a Umg- 


dlNCanctj 

a week, I 
repfatid 


?akT: *a momh or si* weiks. “ 9“*^* '>Sjf1«'‘.XT.h "to 

L 'St r‘at'£cCntruf7?lr™ra?toiS.:t"r?^^ 

atop At ti^u “ w veo '">•». b“‘ “ 1* ««"«>">« «« 

umler a shed, to ke'oi* them fr< m the wet, UU thej^ara waniea 
«ot otAc U March and AprlL 


upacatcclft U poured into copper J«r» for sal«* 

Itout oms Sfeh ofBie eeont, 

JliSSIaarftoriver. VOS mU" In length. 


?i#^oSS?a 

•u‘‘e"arWor<S''b “ KySChTlT'wl.lllli'hlSS 
ffl£ltS'Un‘""ThegO^^^ •”«{« 

LwyhetoU ma? iJdv“Sta^J^ P«. ‘h*! "»“* 
the gra« 

rth« Sil-** "TmUk™' Sni^^vJ^learSi 

SS’Sfe<frS« ss^xs 

.'sags 


APMsra^via* 

■ttatumofM 
Mt gMdrd, I 

ftut UplMld 


swtofe A# l&adlnu tlUMO on uw ivnum-i vts* 


Tre tawthi ton to Nortoinpioiwuwatojws 
breed OM rf tohto M Brilatel AWto 
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IV. 


w|t& the now more common than the i 

bri^ Wherever there U a dairy, hofta Imt kept, i 
counted a profitable itock to 


iommim than the pure ncUire 
fry, hc^ M k^, hue thw are 
>M fed with wnatwould fiitien 


cai^fe or aheep Careaka chiefly made hico ba*^ • cured In 
the ueual way, and dried hi rooine heated with wood or coal 
I oveden has a bacon house, boated a stove and fluea* In 
fartt-hoQses, much is smoke^iiad In toe chimneys with wood 
firee> which Is supposed to have the belt llavoar. 


RabbttM kept In warrens. In ana or two placet t indoneaaii* 
tleman lUfue tame rabblteef* pare White, the aklnt of wwoh 
sell hJi{h fortrlmminga* 



PoHitry N«>ar Oaklnchain, mtny arc crammf><l fkr the 
market they are put up in a dark pldcc, mil cramniod with a 
paste in^e of barhy nieni, mutiun suet» and some treiilc 
or i.04rw suf^ar, mixed with milk and au found to be com 
pletrly riiK. In a fortnight It kcpilmi^r, the fcv r ihit 1 
induced tiy this continued >tate of repMi m renders thorn 
red and unsaleable, and freiiuently kills them in th c*isteni 
part of the county, many goow rem 1 on ihc comm >n 

Piston* in consiacrible numbcrc 

lt«f, not very summon hir William hast, of Hullplfue, a 
colelwatHt apiannC In the forosc difatrlct, bees an. nio t c m 
nion Olio genUetnaii removes Ins hives to a htath it the 
flowering season 

Dter kept in several parks , 2600 fallow, and 300 red deer, I 
in Windsor Great Park j 


12 Po//iica/ Econo7fif<f 

Roads fi>r the most part e lod especially since a part has 
botn I ut undi r thL care of M' -kdani Gravel, tllnt, cnt chtik, 
alwuiids In motil pl^ea ( anals and navigable nvtn so inter*. 
MX rsed, th d no part ot the < mnty in further than twelve miles 
from water carriaue f 1 dh ior b*irklng *104 haminoi ks, ma« 
nuf^cturLd at Vbinedoit ami Maidciihtid, also some saii- 
rJ th md rush mil twine in itting Cotton inlUji at Taplow 
1 uj er and formerly I iai kets ‘ind other woollciu, at Newbury* 
A I AT hnitiit raanufactiirc ut Oakiiighain At Reidiiig, a 
]in inuiufacury, and the we mug oTgaloon, satin, ribands, 
and other light tibrics | a Qoor cloth manuiuctory, twine ana 
mpe making sad making, sacking, die 
Ihe Betkiiure /Igrrcaihiioi e^abUshed ui 1794* 


7751 OLOUrKSTI RSHIRF A surfare of nearly 800,000 acre?, in fhroe naturtl divimong, the 
Cotawoh) (nil., the vale of the Sevirn, and the lorost I aodit (»rpat p irt of the county i. under meadows, 
pastures, and orchards, and chdse and (idtrirc its known agnculturil prcxluitions It is also a 
manufacturing county, and its hnc broad cloths arc ccicbritcd, as well as its iron, tin plates, and pins 
There is no very eminent gentleman agriculturist, nor any agricultural soeicty in the coiin^, but Dr 
Iennant fanned a small estate oil the ihilterns (rurncr’a lUpoit, lT)i Jtudge sliipo7t,la01 Mar~ 
ahtd’s Revkw, 1818 Smtth’s G< ological Map, 1821) 


1 Oeogt aphtcal Slate and Cir cttimlanci s 
thrwilf^ cold and bleak in thi < ctiw UI hilld mild In the 
▼ale. which lica open lo the &outh winds < ii the sindv s lIs ot 
theloresi dhtrlct, the h.irve»t is bometlruM cut a turiiuubt 
earlier than In the vile 

&(m/ of the CntKWOtd U all calcireoiis liain or stonebroidi, 
m the vale, a fine bla k I m n or lerUU rtd Ir and in some 
places a strong clay and peat earth, the linest si i Is generally 
oandy loam, sand, or peaty i irih 
Mttusrii* None in the ( itKwnlils, hut iron and coil in the 
Fnmst of 0ean, both wOTknl Isead U Ji d in the Jiinevtone 
rocks of the lower (lait of the vale nit workid 1 hough 
Iron ore be abundant In the b urest of Dcin, c nly 'i small nimn 
tity Ji raieed, it being found more profilil Ic to bring the richer 
ore of i ancokhire, whUh la burnt with the loke la tlie 1 ire&t 
eo^l fir coat Iron, and platev fur tinning ( al | ts nitmcnus, 
and worked at a hallow depth, for want of | n (i r ma haieiy 
to cxhaustfjie water, three sorts delivered, kit lun oaf, 
smith s coal, and lime coal Claybtone md freestone found In 
various parte of the forest, paving it men grindstonis >cnnw 
U|^ grey stone tilai raised In d ficrcnl parte of Uu f utewoldb, 
gj^Mum la raised for stuccoing, and sent to fiatb friin Han* 
mirv, it IS also UAid as alabaater ior chimney pieces, &c 
Wu/er* i roduce oi Uw Severn i» roach, dart, bleak, iloun 
den, eels, elvers, chub, carp, inmt, ami perch riie sea hvh 
taken within the limits of tlie county, in the Severn, ate 
aalmoo, lampreys, lampems, chad, soles, shrimin, cud, plaice. 


aamlets or Cry 

Pottdi/hr nahr made on the ( otewold hlUs, vs already de 
scribed (M67), m the vale in the common m^Imer ihe wa 
ters, wtalcih rise through beds o( blue clay, are otten btirongly 
saline, as at Cheltenham, dec 

a property 

Largest estate SOOCV a year among the nobihty, and SOCKd 
among the gentry ^ tenures cldetly freehold, some cc^yhoid, 
anda&Mit one naiiirtii corporate or ecdcsi isticil Estates un 
dee the see of GUBestej:, leased out on lives, those c^ the cor 
ppraiitm'*^ ibe^y the same , UMial fine for renewal of a iiie, 
one yttff and a hau of Ihe Improvgd annual vidue 

9 AsASVflgs: 


on the Totew Ids In tl^ vale *1 clunisT swing plough I um 
l>ert s dr lining | i nigh much in use with the im) r ived draught 
nnaratus, and in tne aid wiy Variius imf loved ploughs 
aiui other implements, ns wefl as tlire>hiiig md winnowing 
nia< hines intioductid A thMIe drawer f 221 ) in use for 
extraiUig, the cem thistle (SerritiiH arvdnsls) from corn* 
iieids cridie wytlui used for cutting beans 
(> VncUwng 

1 he hrit eiirl Jbures during Queen Anne's reign eleven dur 
Ing the reign <1 ivi i 11 ^in i upw irtls of seventy during the 
relhn of ficKrgc III HcKlges of white llioni, in which tlie 
repewter (liserv smedWri might bo grafted and raised m great 
plenty lilmk th rn (i*r(inus sf itu sa) hedges, he says, never 
suiter from the I light, a most erroneous Idea 

7 Aiable land 

3(K) 0(10 acres much plmighlne on the Cotswolds hghtena 
the ita] h < f the weak soils seveiilinnes often ukmI In the vale 
tiams ndg<*H m the vtle soihlfdi that i pmem six fc*et high 
may stand in the furrows, and not be able to see the crown ct 
the set ond ridge fr« lu luin to i edin e them a small rtd^ often 
Iwgun between them Failowtng practised on the clavs, 
then wheat and beam, nr o its Kotatlon pn the f imwoids 
>— 1 turnips, 2 barley, 3 ind 4 clover ntown the flint year, 
6 wheat, 6 tires or peas if oats, frecfuentty laid 
down with solntfoin On crumbly soils wheat is sown and 
ploughed In dunng rather wet weather, otherwise the seedling 
plants are aid to be thrown out with the first frmts , the same 
thing attended to m Oxfordshire and varicms other eoiintiM, 
this is called seven field husbandry Hetns either driUadov 
dibl led a bn ad benn, the mazagan, used when the land is in 
good heart, ami ticks uhta less so The Burbage poa, an 
early grev varety, most in unc. Some lands have the pecu¬ 
liar quality oi raising *ul<hrvp«iu, or such as boll tzeeiy ,* on 
them the l liarlton is grown, and sold for spllulng clay laads 
never have this property 1 arns common, and among thesaa 
■nit I Ailed dill, supiiosea by Marshal to bo the A'rvum I^Utuai 
L , but erroiieouMy teiftieu An&thum by Hudge* Turnips on 
the Cotswolds always broad cast, and somoUmes aru» wheat 
or tares, and then called ttublde nimlpe, consumed by ab^ 
xn hurdle folds, sometimes given to horses, and found to Induce 
them to eat barn chaff with a better appetite. StMue flea 
mised, teasels a good deal cultivated fimnerly* now not 100 
acres of them In the whole county. 

8 Orass 


nmp «* raostewwntxes, neglected, and ^ futand alterrtatMv, ^ 

JuSolou. rwnorta oath. »ubj«t b» “Jitmg W GIouwu*, where Bbundiuieeof muura fa 

* d y tstinMi. lltfrKAsw. ntenf*. sinfl mi imttf*. BsWr, stn Siui rtenSMUA. 


C Otfcupaium, 

TkmA diflhr mucki 1ft lire, fow exceed lOOftf or ftifl short 
of 40/ a year Bc^e gnuing forms In the vale of 600 acres, 
hm 200 and fiOO more common Tseases of three years most 
common, ngxief aevan yean, not many of fourteen, and those 
of twenty one on corpora poperty. 

5 hftptS*tnt9 « 

A ftaiwow wheeled mggon tn general use among formm* 
Venous ^oiqitlia I A stet beamed one wheel plough In um 


taineiL llerb^, plants, and rve grate sown on the C^sfoldii 
I but lUtie in the vale, sMntfoln much cultivated on the iffoiMiS 
brashsoils Grass lands fod In general foom May 0 thd 4a«| of 
September, and then Bie cattle, unfinhlied, aiw fokon. Ift and 
compleved with hay, oil cake, and ocher aitlfleUl food> bed 
; Mldom with roots The Q'uuhls mdscula so ODftxmoit In tMl 
meaitowsi that It has been gatiMed, Ri^goiimin&a uax 0id 
made Into sago (61M) 

9 Gard^ and Orchards, 

Most of the ootlagoa, EiKdt as tbcf iffy baft 0ed«M«^ 
almost every farm its orchard} but largo aitaa,|g«4teiaiam(P 

u 





I. AGRrCutTt’UE dP^LOlJCESfEl&milE. 


making dtelbrtito, m Aoivft m\f on ^tHAtoetfitMlU and 
111 diir vale and fomt dlMiiet Tm sunka aw fteifted in the 
onshanl when aia or teven feet hlgh» ten or twelve yardf asunder 
on pasture, and slateen or wv^tem on arahle lands. A year 
after plantlrw ttiey are grafted Sometimes ftxiit trees are 
plantw in tlfehedge rows * hedMe areofttm composed of apple 
seedlings* raised franithe kem^ In the cider mast« and here 
and tbigre tlfe ferma often ieavea a stem to rise above ting 
general ludiipit «€ the h«dj|;& and grafts U frequently also 
wiMmga are allowed here and thae to rise into treesi and their 
fruit Is used with that from grafted tre^ in crushii^ for wider 
Orafts are imerted hi the <rtefr manner* at seven fee%frotn 
die enmndi two in each Mock ifbothtucceedi one is removed 
the wlowing spring* and the stock &)o)»ed h> the remaining 
erafL to ptovent tlie lodghw water* and clayed afresh, to 
rat llitate the growth of bark over tlie wound* After gxwftuqf* 
** bnndSt" that is* inverted wicker baskets* rldng about two 
feet hlfA* are fitted to the stock* which serve at once to guard 
tho grab, and direct tiielr shoots to a proper form Ihevtork 
Is neit protected from cattle or the plough harness* four 
posts plat ed round it* with six tier of rails by three ]Kists and 
SIX tier at rails * hv two broad posts and rails} i bundle of 
thorn branches ny planting a thorn or bnsr along wiih the 
stock, or tWl^tine a shoot of the creeping lose (itosa arTdnsts} 

round the stock llie mode of pUntmg a creeping riMS with the 
stock and twisting It round the stem* is said to be found the 
cheapest and bust but it must evidtnitly In^vcribh the soil 
Pruning is not attended to cm young grafted treeb* or any 
t^hcro* as it ought to be* nor the removal of moss and muiietoe 
bnifling the branc hes c f old treen often practised with great sue 
cess* avoungRtockgraftcKlwlUprolmMyirt t ] reduce a huihc! of 
auples in twenty years* but a l^nch grafted bears the second 
year Dr ( heston* ol Uloui ester* practlsch rout grafting* but 
which 1% quite unsuitable for fli Id orchards (vrafted trees bear 
hltle till twenty years of age thetr i^rodme increases till 
fifty years* and Is then tin or fifteen Imshels an apple will 
bear 100 or more yeirs from this period* md often much 
longer A pear trew it Mlnstcrworth ‘PH) years old at least 
Cider maktr% Devtorchardistsshakcoff^tlic huit *inclnpver 
beat the tree* which destroys tht IIosm m buds limb by limb 
is shaken by a iiervtn in the tree* and those which adhere 
allowed to remain some hme long^ to ripen die horse mill 
used by large, and the hvnd mill by smill f «rnien the i yliii 
den m the hand mill of wooil and fluted sriiu times uierc 
an. two pair of cylmdcn* one finer fluted under tlie first pair* 


* fr „ 

! and In oftier eases thacyftndeia are sHw Id* IhkHcift tilttf tPMI 
apples are passed tbiwugN end ohuer the aaoond* ate owr 
processes <» usual* Of the vaodous applA gM»wd> the wlplgb 
styiw the Foeevt district uialuis the s t ro ng es t aad viofaeaS 
cider * It IS often viducd equally with fiMeigti wine* and s^ ak 
extravagut prices. Ciders firam the Hagloe crab* guden pip¬ 
pin* and Loiwnc^ russet, are next In esteem wbJ^ 
must* woodcock, and hair a dozen otheri, are Ana idd fruits* 
but now going oft 

Perry from thv i^piash pear is esteemed the best | and next 
from the HufliAu and sack 

Taiitefirwiih where formen hve near camdi* pv AiBch better 
than those of the ckb r kind * especially Uiost ot thejkeeping 
vaneties* such as the golden and Morriasid plp^* k^eilguey 
russet* &c 

10 Woods tffref Plantattom 

Most extensive on the Cotswolds * the sorts there beech and 
aSh timber sold to dealers, who convert It on tlia spot to 
scantling foi gun stocks* saddle-trees* bedsteads^ ehairs* and 
other cabinet w ork, and staves fur sugar hogwheauiii* Home fine 
old siecitmns of cheMnut* elm. oak* and adi in tlie vain. 
Toitworth chestnut* years oUi* in the time of Klos Ji^n* 
In Uio korest of Dean a consKlsnd>le quantity of gooa Amber 
belwiglng to govenmwait, and nearly ‘WOftacres btuik planted 
with aioms The method of fdanting h* first, to mare opt tho 
ground * ihtm taking off about a foot smiAiW ortwW^ to Set two 
or tliree acorns wifti a setting i lu anwrwanU to Invert the 
ttirf upon Uumi. and* by way or rasing a feni*e against haroa 
and rabliiis* to | laiit tw o or three strmig white thorn seta 
round 1 hey are sc Idom thinned til) they have atCainrcl tlie 
star ot hop poles and then are left at twdve ieet distance from 
each othei* with (he view of again tlunnmg them* by taking 
out every 4 ther oiu* when they are Unrty yean old* and have 
attained the uee oihve or »tx inches illaineter Hv growing 
thick* no sidi shoots are tlirown out* which aupenenea the ne> 
<43hsitv of irumug; the young trees uhUh are drawn at the 
first thinning are tranMiUntira* mid* as it la thought* grow 
equally well with Dumi dial ha^e not been removed* nod pro- 
du e t mber as full at tlie) eart* compact, strong* and dtuwle* 
as ** th'U H hich Is raised imm^iatuy from the Ai om * The 

whitten* wsmall IravcdUmell'iliarordotal ),** found in 
several coppices on the AVelvh side of the hevtm * and* what la 
sintfilar* rrjicsfor haltiws plough tribes* cnler pirsiM'S {Jiff 
094 ^), draw wills* uid fishery bc^ts* Sk are made trom it as 



in Russia 1 hese ro)ics are found to contract and expand less 
from mointuri. or drought thtui hcmpivi r pis XIk. bark u 
stripp^ ofl atiout Midsuiumer* dned like hay In Uie sun* and 
roanutoctured on the^poc or dsewhere Many walnut tncs 
Is the parish of Arbnghani the fruit shipicd to distant 
piece*, and the timh^ t«iit to liiriniiigliani for i.un stocks 

Arffilfcfid piofifetairu* to i great txUnt* ro'ide lound gentle, 
mens seats on the Cotsuold liUls ihe mIct m beds on tlie 
Severn 

U Impfovementt 

On the lands adtolning the Severn mundatlons were fre¬ 
quent, but a commission of seuirs have irectfgi bunks and 
nood ^es* which protect upwanls of 12 IXH) acres Ai otlier 


ditches are placed* and cqMnwLe ny tne 'tiu.rnoie innucnce ox 
thaudea and accuxnutated Inland wateiv 
Drcmfire much practised \ both intfrhe turf* stone* woc^* 
efiraw* aim with humbens plough, the plough drawn by 
twvlve hones* or worked by a long lever and axle (264.^ )* by 
which one horse gains Omi power of thirty llefote ti e mole 
tfrafnlng plough Is used* it is a good prai tfee to turn off the 
atfird wttn the common plough* then tomoke the incision for 
the drain In the centre of thi« * the sward being afterwards 
turned back to its place, completely covers the aperture* aM 
protects it from the effects of a subsequent ^ ^ he 

i«ii » condnued drought (tf the summer of IWlfi opened many 


I drra^t the summer 


opened many 


boU^ was dleeriy seen * while tnany that wave been dopoe by 
hand haveftrnned still wider ohastp^ and will probably not 
nnswsar the purpose intended *t eM In berth Instent^ there is 
rwison to think, tYiat this would not have happened If the ope- 
ratioa had bren permed w autunm* and the surface turf 
Ant turned back* as reciwnihepded. ,, , , . - . 

The ecfinwiaftd footer qf ufuferprouiid dtoine raked from tow 
SS^fiM ^ driven by the water of suk- 

and hnndng praftlaA on the Cotswolds ^weeding 

^^’jfrrSS^chieay punned In the valleys of the CoCswdds* ed- 
Jelalaji rlvulcte*ana especially IheCcdn and Chum Cafried to 
SSSst hte fectto ii in Sepmh of South Ceii^, Arst began 
Imuttare the lUveW. Wright*who wvotesaveral trsotson (he 
tiibject. When the first great rains in November bring the 


w*itcr8 down in a muddy state* ft is let into the meadows 
i mber and Tanuuiy the 'and is kei t shettirrd by the waters 
trrm tlie severity of frosty nights but every ten days, w 
(hcieabouts* the water is let eiilirely off* to give air anil |nw 
vent the roots Ironi rotting In rtbroary great care la re¬ 
quired If the watix now remains long on the meadows* a 
white scum will generate* which is found to lie very infurJoua 
to the grv» On the cither hand. It It he taken oflV and the 
land exposed to a Revere frosty night, without heinaf prevlou^ 
drltd for a whole day* much of the tender grass will he cut om 
Towards (hb middle <t this month less wat«r Is used than be¬ 
fore, ktppiw the Imd rather wet than watered At the l»- 
glnning of March there is generally in such iniadows plcmty of 
iiasfuragt for all kinds of slock, tho water, however* riiould 
tie taken ofl nearly a week tietore cattle are turned on* and a 
little hnv at niitht during (he first wet k is very proper It is 


become soft and wocrtly* fike lattecmath Aner S]irlng feeing 
the water is let In again for a few days It is remarked* that 
autumnal* winter* and spring watering will not oc^ion Mt in 
sheep I but if the water be used for a few dm llFany of oie 
summer months* tho pasturage becomes unsafe for such srt^k 
This is confermable to the groeral idea of rot * viz that it fai 
occasioned by summer maisture, and is seldom ntown to aity 
considerable ext^t without a long contlnuuice <s wafmth gna 
rain A wet su#uiner, therefore., is always productive of niii 
in the vak Thg general advantages of watoring a*?, 
that the land and berba^ are coutmually improving, wfthitof 
manure* and die crop is not oidy AiU and certain* bat a|so 
early b 

Warpine might be prat tisecl to a considereblo extent en the 
banks m the If the cummlsdanrewivere to direct theix 

attention to the sul^ett. 

12 / ivd Stock ^ ^ ^ 

The doMt the principal object with rooM of the vale.Annera. 
Good mUleni proftinred* without mucdi regard to peribetkrtt of 
sbap^ Gloucestershire breed revembles the GtemOTganshlre 
exceptfaig to ccdmir* m hIch it red or bxovn* bones Afie* b^fna 
afmIddHna lengfru white with a black rip at the endsi udder 
tbln to fiesh and l^e in the hlghw vale the Improved lang 
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StATISTlCS OF AdElCOLTOHte. 


I^aAt IV. 


hornad oawa of BufcaweD end FOwter la most mpute 
IWvons, Herofbidaf and vaiioiu othets in use. T)w best tend 
dooi not ntwojra prodace the most multeuble chee^ often 
times the rerersoi If it has dithei been iftuoh manured wUh 
dune, or dteep ibedlnff* the dnsntlt; of mlili will be in* rsosed, 
bat tint 4nsll^ materially altered 1 Ins is probably owina to 
tha bitroducnon of plants, which did not mow there before, 
or to the destmotion of Mme that did tlie came does not 
originate with the cow, but the herbage on which she feeds 
The same cow, on two pasiurea, senarated only by a hedge, will 
give milk of dttfbreot qualities from one ihaU be naaao fine, 
rich, and close cheese, while from the other shall be made 
rank, **lieevliig,'* hollow, unpleasant to the palrie, and unfit 
ftr the market In tha pailsn of Haresflrid, two grounds ad 
Joining each other were alternately used for tlu. pasture of 
cows while thorwereon one, excellent cheese WAS mode but 
on the oih(.r, it was difficult to make any tolerably good Ftie 
latter hid been lately well dressed with manure, which pro 
dttced plants unfavourable to the dairy, and the dairy woman 
herself remarked, that if the farmer continued to enrich die 
heritage srith dung she must gl ve up making cheese It is 
mroptr, therefore, dtat milking cows should not be removed 
mtn one pasture to anothm' mdiscnminatelv, but that certain 
grounds, fn proportion to the stock, should uo Ohslgne 1 to their 
use, and uiis U the practice on many farms where cow 
pastures have for lime Immemorial been appiopriafed eacln 
rively to the use of the dairy i he dung or the cow. Indeed, 
bcin< of a cooling nature, la the beit m uiurc liu* cow pasture 
Other animals, such os colU and sheep, m ly oct asimtally bi Id 
In to eat the rs^se gross, but not more than one sheep sho ild 
be allowed to an acre Among the plants which arc useliss, 
oe unfavourHble to the making of goxl cheese, ire white 
dover C^VIblium ripens), the diffnrent kinds of crow foot 


(iUndtieuluBh and garUc (dHlinm). White defer U bimgbt 
reward by manure and sheep stock, and la a proof of gnod 
land, at least of land In a state of high cultivation, hence It 
has a tendency to raise the quaUtDi of thelipUk, aod tni^ the 
cheese heave 

ChtuMnaklnff Best cheese not attempted while the cows 
are on hay, genCTaUy coinmenoos abouls May, when the rows 
av tumM into the pastiues Cows mllkod twice a dfy, at 
four in the morning, and at the same hour in the afternoon, 
the cheese fbetor dlsoovers the ** hoved ' eheese by tyeodlng 
on them 

Shed Pnnelpd breed the Cotswotda, sow very mudh mixed 
by cr^es with the l^elcester and fiouth Downs The llw rot 
common In the vale, and tlwrefoce fow bred there. Wutdilres 
are tiought in aid fra olf 

Jforsei’, no particular breed 

Pw«o IS, formerly numerous, imw on the decrease 

13 Political I'conom^ 

On Che hll ly districts, where stone alioands, the roads greaUy 
improved of late, those under M*Adorn excellent, bui the 
vaU roads In many places very bad Afanufacture of woollen 
broad cloths, chiefly superfine from Spanish woo], extenrively 
carried on In the district called the Brittonii Carpet weaving 
and thill Hiflk at Olrracnter, stocking Imne knitting at 
iewkesburr v re, ‘ 
tin plate, pins, wr t 

ferentpluci Spin... ---— .. .. — 

the vale of EveshAm e xte*tdve iron works in the forest, the 
best iron In the kingdom mine ai Huxl^, nalit ra ide at 1 Ittle 
dean ArticlM of ai^lculturai com nerce, cheese, baron, cld r, 
)«TTv, gram, and salinon, to the extent of 4U0iV per annum, 
in inanuficturmg commerce, broAd-clotbs and plus ore of the 


greatest importance 

7792 WORCESTERSHIRE. A surface of 431.360 acres, according to the official estimates laid before 
parliament, though some of the calculations which have been published make it amount to 599|040 acres, 
distinguubed b^ the two eatensivc vales of Worcester and Evesham In the fertility of lU soil, and the 
amenity of its situation, surface, and natural emboIlKhincnts, very few districts of similar extent arc equal 
to It—scarcely one excels it And its agnculturil products arc not only more abundant, but more various, 
than those of other counties, not corn, cattle, and dairy produce only, but fl'uits, liquors, and hops, rank 
among its prodiiulons {Porno off's hyofccbUrsktUt 1794 Ptti's 1807 Matshol*s Review, 1818. 

£dln Gax 1827 ) 


1 Geographtcal §fate and Ot cumvlancfv 

air-iaie tf the middle soith, nnd west of the countv, re 
maikaUh mil<i, soft, and niubrioiis tho vaU> cf the Si.v(.in 
Avon, and Itme, with the cuntlgnouH ufilinds, rising to 1 K) 
foet aiiovc thinir evet ripen their products from i fortnight to 
a monUt earlier than what t’lkes place xn dcv-ited coui ti %, 
even with a similar soil and surface Mxiy )nrds perm, idi u 
lar «w (me degree mort to tlie nortli lonfonnibly to Uih idea, 
eariy at Worteiter, and late at BlriningliAin Api iC4.ntly 
much loid r^ns falls tierv, tluui iu counties more elevated and 
more Inward 

W/ Ten thousand acres of deep nih sediment deposltid bv 
the Severn andagooclde*dontheAv n J eine at dSiour hill 
th<.restofthecounty,richclny irul loiin some lights indy oils 
about Ki<UiermbistcT, And sprlji|,y gravel about m iinsgrove 

Mtieratt Hrick clay, gravel, s in I inirl, fr » toiu o I, at 
MainblL, quart/trn, a sill t u** 4toni, forms the I isiv f f the 
Malvern lulls Fxrmsive lime qusmcH and coal mines at 
Dudley, excellent comn on <ialt itDritwlch 

Water Rivers, but no lake, pool, i r )M>iid t nned by n'ltun 
Malvern well, a good chalybeate, it is limpid, without smell 
or ustc 

/mA in the Severn, salmon, shad, lamprei, and Urnpem 
the lamprey n’ows to twenty six inches long, and is often three 
or four pounds In we ght, it Jc*ives the sea iii the spring, ni d 
is esteemed a greit deilcoov, but unwholesome when eattn too 
freely 1 he hunpern goes to the sea it cert dn seasons, i*, tc n 
or twelvefa<hes long, about the size of a mans hngvr, and 
coinimm in Worcester, potted or preserved, vast (quantities 
sold tor bAiis to the cod fishery 

«2 Properiv 

Variously divided among all classes, many resident furnllies 
M conslderohle opulence and foruine 

3 Buildtnga 

Some magnincent iwiidences i farm hoascs erected at dif 
Ibrent timeih and no way lynnarkable, unless for being badly 
•Itu ited and arranged, great want of sheds imr cattle ( ut 
tages have nothing to recommend them, often built of timber 
Olid plaster, ondczit^red with thatch Some good stone bridges 
over the Severn, and ui Ircm one of one arch, 150 feet span and 
fifty foei rise, at bfourpon 

4 Occupation 

Farms small firom 401 to 40ftf a year, hut some larger, 
aridocn held on lease, but when a tonant takes a form on btrona 
lands, where the ronrse is fallow and throe cions, he holds 
It by custom ibr foiur years Knight of Lea Castle, ft ns 
330 aaws la a masterly style, lam nnnen have a turn for 
hnprovenMfiti smaU anas nave seloom an qpportuxil^, many 
invrationa proposed and introduced, hut the senalbfe farmer 
unftMnately finds few of them Uiat will answer 

Pieturtsqwe Jhrmtiw by Knight About 200 acres around 
Lew Castle, fbrmeriy In irrraular imcoiitb dlvis ona, with wide 
■tovgnlir tAdges, ate now laid, or l^lng t^qethar, the roads 
hotter d'tp^fe^ ^ convenience and appearance, and Uie 
hodM stocks «e, but the trom, which are in abundance, 
coroniliy prasorsaa* to give a pork like appearance, this is dl 
vM^ into loto bv tempOTary hurdles. 

Jllii«eyih>kniw%r. Tbe tame gentleman^ when the volun 
leeur eavi^ wore raised, told mi heavy farm horses, and 
b 0 «f|ht Uibt ones, elUelly Cieveiancba%i which he mounted ten 
of ms toA tervants for milUaaj lervlca The horses doing all 
tlto form work, and occasionally serving for saddle liovses, or to 
dfijy his cirrloge. 

& J^plemenip 

*~~|fotwopWheBled, and dnwn b? Ihiee hom in t line, 
g 1 a the furrow i In tlu vale of Bvesbam, a heavy swing 
these ploughs are teen nowheyo else; they are all 
C fSOMRing tha share and ooolter f very lofez in the tall, 
.._A, aMuriuritoard, a toad for a teem, the four wheriod 
0 tooBey to alow woggmi, used for harvest work Knlgnt uses 
toqprovcd implemtob, and ploughs with two hones abrMst. 
ygHoiis dilUt for towing wheat, and itirntig the soil between 


the rows ( ftg 095 I, manufactured at Evesham, and used In 
the ndq,hbwrhoo(l 



6 Ai able T and 

l xMo vs plmi|,h(tl four thnen, which to rAlher rare in Ene 
land 1 tat ons gemrallY a ftilow and two com crops, wiHi 
an intervening leguminous hertage, or turnip crop l^illxng 
In use for whc*it in ihe vak of ^yoAnm and otiui' places, 
Iteann commonly dibbled 1 urnliMi ctnnvBted IwcnuI cast , and 
Carpenter, authoi at A jTrrolise tn i*racticat anti Bjevenmenitu 
A^rieutturet hit dtocovored since he published bis nook, that 
Ihe lly IS to bt }nrevaited < r destroyed ^ stei^ing the se^ in 
sulphur before sown, and harrowing as soon as trie fiy to dto 
covered , ** then sow eight bushels per acre ofdry bine, or fine 
'ivhes, when the dew is on 4he leaves, so av it may adhere to 
them " Carrots sawn by Knight ami others In tha nelch 
bourhood, where a good deal of seed to raised for tha London 
sGcd<imen 

Hipt grown to great perfoetion, end Artfit trees generally 
nlantra unong them, at the rate of fortynsight lo an acre, 
lOOO stools of are considered an acre, whatever grounxi 
they miy stand on, and hibouT is paid for acitordlngly Gold 
ing vine, mathon white, red. nonnareil, end Kentlim grape, 
local names for varieties dtotingulmed by very slender Migifes 
Jzind stirred between the plants with itie plough, onto two 
poles to a stool, picking chiefly I y ^ elsh women t^ien 
tithe ot hops U taken in kind, flic parson may either take 
oroiy tonth lta>iket wlxen grem, or erory tenth sack wtum dned, 
In the iBttegicaae, allowing 25f per cwt for drying, sacking, 
and duty The culture or hops having been ouried too for, 
the trade here, as elsewhcve, is on tha decline, com, on the 
average of years, u found to pay better 


niiiva uisutnt ■ wsvf, poppj newus xor uie mi 

Glover ibr seed In vuioui putt ot the coiuitj. 

7 Crtou 

The banks of the riven chlellv under maedow Ihe ver, 
richest kind, emplojcd chiefly In tettinK cntle end sheep, 
clivers and lye grass mlilvnted 

6 Qardetu and Orchards 

Muket gardens neer moU of tha prinelpiil (own* | produre, 
besides low consumption. Is sent to Ueth, Brtiml, w>d Ito. 
min^m Orchsrds, long and ncceasfully cultivated in the 
middle, south, and western parts of tha county | round 
towns, villages, und firrm-houves, and all the herte nrvf of a 
Arm oflm planted with ftuU trees, snd very prodnotlTe. Jn 
a plentiftil year, or what Is ^lad a " bit of fruit,' It will not 
pay flir carnage to muket nom icmoie plicasi no e»«.« ean 
be got fu all the julre In 1784, etaienu were Ibimad In Ihe 
nnind toracelvo Ihe liquor, but thqynui me, iuTMtoe.lt 


•uch • tear sold ibr ult a hogshead. In WoroeMu juurketi 
two or three torn of cherries (dten sold tn wumsln niarket 
In the morning befim flva o’olaiiki dx Ions hava been sold 
therein one morning i Spool, has been paid ibr the ImUM of 
nuit on the i rant md Severn canal In me yau canal nrty. 
six miles long, tonnage 1^, per ton per mile, fOOOlmamuM 


l> 
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QtcrHbM h»T6 pM*ed The i^ocka w not rraftcd bore tiiti 
lhr«e yiata ttm iduBtlng out, itaA taddle gcounff of ft pftcu 

Itar kind (yJir ^ 

figrrad t» the cleft mftDuer 
tuediuGlonoestenhti* home* 
Umo«>^e bouffbK of the ilock 
are each grsRMl In tba vbtp 
mftnner* when cleft^rraAiiv 
h perforracili thv ohdt b igpoe 
vlth ft sftw. and ■fterwuni* 
Mnoothed with ft fcidfii | little 
care peid to the troa after 
wardft, they hear at %• feani 
•re ft! nmectlon ax thiriy« 
and conuniia in tuU bearing 
for at ledat thirty years orare 
hlteep should be excluded troro 
the OK h ads* and coarse groM 
or straw burned in them un 
the (i Kit appearance of abli^^htt 
this dustmys tny 

rlad4 of Insects Fruit is gi 
thcred as it talbfroin thetreef 
force used till the Iva^ 
ate mostly fhllen* and then 
only shaking or striking with a liglit pole CiJu in'^e os 
In Oloucestcrshiri., \ ut wiUi no M*^at atuaition to the nuxture 
ot or Its prcvJuus sweet and cUan state Pomeroy pro 
poses to separate die tore oiul kernels Irom the pulp, by forciiyj 
ft i ii iiu yllnder througlv eaih aw\ le, and then cnudlng the 
Core azHi pt Ip apart, as much of the flgiour of < idcr d^mb 
Oil bruudiig the setsh 
9 Wovdi and Plantahons 

Abundance of oak and elm i roome, Hagley, fire well 
wooM f'orent of Wire, mar Bewdley> supplies oak polcSi 
nllH hurdUa# laths, hoops, &o 

JO Improvements , 

Kart iA Coventry drains bb park by (tpen cute wide, and their 
■Ides lurftd to Uit lioctoin , all the attention they require is 
preveutintf the estfti ii^htutnt of large h ee<b or coiw lulwof 
grass, whicb would interript tlu water some pmbmkments 
on the Sevtm, and some meadows Irrigated, but inosUy by 
floudi 

U Live ^tock ^ 

No particular brwis» liud too good for breeding, feeding 
chiefly 4tt<nded to, aid stme daiving, sonu soiling, and \ 
m«l iUhI of (lie ki iiswl for tin shing luiumn Ud o*cn 
Alules usetl in agrirulluro hi some parts if the c«unty, «pe 
dally near Ucwtm rise t( fitlcen liands <r 
carnage iiiuhs lied from grey or while mai^ and a white 
spoilt fortign ass Jht great age to whicli they altun is wio 
of thtit <hl5 odvantafeis, at jH.rl« n m at thirty, and work till 
•events oi upwards Asses impliocd by Carj enter, of liroms 
glove, fainKT and lutlh r 

12 Vohiical liommy , . 

1 kiiicq al roads good, cross roads very bad A subterranean 


gldcrablc 
of the 
moutiitoJiiro^ 
hi port, 18U} 

1 Gcogi aphiOtl State and Ctf euwifancrs 

Chmaie Mild Jn the vales and cold «n the confines of 
nre<^shlre, where die snows somelimes remain on the groiinn 
till a late iwnod in spring, atmosphere humid, as m most 
western counties highly fii'ounl Ic to ihe grow Ui of gnij 
h tl Clay, I lain, ana grey soil on rock or in rbU., and l»ecs 
tone CaWlcot and kitrilog levels S ? ttThn 


tana! near Dudl^ A roadetub, ftflabHshftd in die vale of 
ftwQ ia I79^ifhe imiWrftof w>i^hM 
niui uurvoyoix, giwtis, in tWr turns, aw tUicuy 
laws, and to taxi all themed in their powar iirtt 
and keeping good roads. Saveral tssmltt fawuatia 
Uwufacturva of gloves in Worcesttr, wad also « pcrcdfthi ilhd 
cakmetfumiture ofwciollfiiclothftWfMftif"— 
glass and nails at Dudley, leatlicr mulng frM . 
ihe ssmeidace, nBllt.ii«uUesliiHm,waol^camtdittailna 
at Bremagrevo and Bcdditdi, tanning In nastjRUpdii 
at ICi(ld«rmin!tter t varhMis iron wodn on 4w I^UKiCa I 
frames at Fewkesbury and Bredoa , __ ^ 

DrmitpiditaUtwrUotk record firnmM Thestigtlio^lBia 
salt are, mould h\e mart ihlriy five fset, lelc, ftiQfiiQ^iir 
alsbastfira forty ibet, then a reservoir of brine twebty^tyrolnq^ 
tUim talc seventy fisc fiwt, then a rock of Salt, Info whidh the 
workmen bored five fbeb The brine it IncahauKtifale i on 
Iwnng Unrough the talc, it Immediataly rises and fills mo pit* 
Salt wade here and sold in one 3car, from April 5 177}> to 
Ajinld 1774 fi0f,57fi bushels, of which eapprttd gbr^ 
110,120 bushels Ihitj paid into the saltoiQce, Ixmfian, 
61,457/, which was then nearly one third el the wh^t rewiua 
from salt in Enf^lond ihe process of making salt at DroH- 
wldi Is as follows A Uttle common water Is firtl piH into 
th( I an, to keep the brine from burning to fhe bottom, ftie 
pan is tlun fill^ with Itrlne, and a small piece of r^n mmn 
In to make it granulate fine | when the iirtne Is boiling, the 
salt first incrusU at the top, and then subsides to the bmioiiDi t 
when sulisded, the persons employed ladle It out wltn an 
iron skimmer, and put it into wh ker barrows, each containing 
about half a bushel, in the sliape of a sugar loaf, and let them 
stand at the side of the luin for some minutes to dnUii, they 
tlun drop the salt out of the barrow, and place it in the stove 
to harden In 1775, Baker, a driig^s^ from, London, spent 
12,00(1/ in a \ reject ror ccmi'eying (he Droitwlrh brine In pfiiea 
to (he heveni, without suct'csb. Hr Nash, Crotn experliiuml, 
bcl eces Broitwich salt to lie neither manure in itself, nor ca 
pablc ot exciting any cegetathe principle on the earth, m animal 
or vegetable safis <w hme way do It produots l*ad etfkcts on 
ploui^t^ lands, liy im reaslng their drymas in hot weather, and 
by maklig them greasy, and what Uie formtfs call raw. In 
damp wc ther Hi has found It servii cable to scatter foul salt 
uion largi heaps of manure, to kill wei'd'. and dMroy their 
seeds, but not to etuuh rare must he taken that it be not 
11 d near Uic roou ot tlie trees, as it wUl cmalnly destroy them. 
ft laid at the bottom of iwoli, It Pi*Me« them to hold water ; 
It IS whol iiome to granlvorotis and graminivorous aiumsls, but 
prejudicial to i arnWoroUs ones • 

i3 Aftans of Improvement • 

J he ostal lishnSent of village and parish, lihrerles reemn- 
mended and a paper on the sulyect <o|)I&l, which appeui^ 
in the orccster newspaper From the books itlotnmended, 
as will AS oth*r evi(ien<f, the writer of this pajier Is Hir 
lUclurd Fhilh] s Ibe piaK Is (»xctllent, and would proli.il ty, 
in tlie (xiurse of a generation, effect a complete Change in lha 
lower flaw s of sorlety Ije < outeur s treatise on apple lives and 
cidei, an aj 1 Ucable to the Isle of Jersey, aptiended to the survey* 



of limestone vaiuictv •m* 
under the court of sewirs is ft noli silty loam 
a r^ish loam No jwir soil m the "^*7 . - .mn 

UtnttaU Coal.-iron, and Ume I7[wa^i of twenty 
w"ki ta the OKU djrtrlrt, umI not broufflU Into n* ‘jj* 

179S, when Uio canals and rail ro^ were completed Vrm 


by Martin {Phtl Tratu lUKi) 

and .»lr Chaa- Morgan *e chief rj^e 
SAM nest class. 100(V to 3000/ a year, a third class, wO/ to 
lOtX^I a year 5lfftny proprietors occupy a p sp. of t heir (States, 
thein wWl. K>m. rety Sinalfi,»pritrt»T. of or 

ebaedf and psaa londa. 

him«B^0)^>nta> ftnnhoow of fte 
Ihatcbod, n«r ones covered yn*. *????",“’5^ 

jBdaI butcattle-hoos* imdbama “''‘•“7*^,*!!®?* 
cottages on the most £ni^ plan, generally vfilh . garden* 

4 OecufiatHm 

aia rfttnni.ao to aOOocrei, 140 
aorea about tbo average, loaaee not 
very genetal. 

i Implemenlt . ^ 

Tb. fBoftioiott of Iron wotba hae. 

■ntraduonl man, iminovod ftrnna from 
ttie north I ven •am. iron gate* «»* 

TiSbrAnsf 

Less thm the pmtare! Ultagt chiefly 
by oaon " Hany farmen are » 
dreomatanoed, aa m be eror on the 
vralctl, lest the avmlce of 
lorda ahaaM biuatfcrc with their In* 

midommiotidlvrilaeiherent Th»t 
nieil S5E ileetog. 1* beewnf ^ 
fte.MBC.U mnehtphejantH^wd 
SonHbe(piiidid egalnittjthaaea. 


7 Oyasflani . . , . 

" Some tanntrs insist on it that raihei shelter and prolef I 
grass, and will not allow thtm to be removed It, draining or 
Otherwise ' 

8 Garth ns and Orchards 

Ihe latter very general on a small scalef apples for erang 
much In d( mind at the inm mills, best orctmrds and hop- 
grounds in the hundred of lUwland 

<) IVoods and Ptantaiwns ^ . 

County long famous for Uic size of Its oaks, stock bow much 
dimlnl^td 

10 i ive Stock , a 

Mixed calUe, some dairvlng, but fec^g mcro gei^l 
Huv^ord horses a good deal bred. asses and mutes to use about 
the iron works the mules found beite r than liorsea for cany mg 
charcoal from the Hoods to the iron works. 

VaIei«inc*MMViaf i^S^lerceflrid, being •» “ 

Ihe roads of the county, ocfore Parliai^t, was asked, — 

WHiat sort of roads have you in Momnoulhsnira f 
None 

How do you travel then r 

This wasthlrly veare mu (ISOpl, they jw new (IWO) im 
proved, but atill bad, various railways and canals 

12 _ 

Leases, embanklngthe nv« meadows ,aralBage i XBOwiaoga* 






STATISTICS OF A6Rl€U|.Ti;&¥U 
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7791 BEREFORDSHIRR A lurfkce of 600,000 acre*, studded with hills,AiUoolcs, and minor swells 
of Various heights and dimensions; almost every whore of a rich s(dl, devoted exohisl vely to agiloultUr^, 
and highly productive In com, cattle, ftult, cider, hop^ and timber. The most distinguished cultivator 
in the county Is T A, Knight, Esq., known in agnmlture by his treatise on the Am>Io and Pear, 
many valuable papers in the Transactions ol the Royal boclety, and communlrations to the Board ot Agrl. 
culture, and in gudeniim by numerous essays and improvements, and his honourable office ot President 
of the Horticultural Society, (Clark't Henfurdshare, 17?*. Durtcombe’a Beport, 1808. ManhaVa Re¬ 
view, 1818.) a> 

1. GeograpkieOt Siaia and Cirewmatancea ’o mrtlrulsr, form exceptions, sad floornh most in a hot and 

C»«aSs,TansrksUyhealthyiirostirintbUwcoUlest,irsnn- shiillowjaihon a lime or sandstone. The last soits peas 
eit airf earnest part about Roim. prefer the ricb loam, but Inlerloi kinds «ill even 

SmI Araartrilajofirreatfrrtmtrntendsoveimostorthe Hourish where the soil will scarcely produce Iwtbaw The 
county The heaviest cropa of wheat produced on a clayey dhllod Into <dd and new sorts, each ctasa com. 

mot between Hereford andladhury, tlM liehtest lands m the pnwi some called kernel fruits, namely, the ftnit (frowlw w 
louihHiast about Wurmelow, and known as the " Hye lands, ■ “a nau™ roots, m a dluhietlmi Irom thow iirodui ed b» the 
from the nrevsilling produce there In former Wnea . perat ion of Bmftln(. The old ^ of apples art those wh^ 

Jflw^s Iron ore in the sandy district, but none manufac a have been lon(t jnWut^, such as the Siyre, nolden pip)iln, 
turedatpreaenl Ked and yellow ochres, pipe clay, and lUllers’ hasoemah, several varlMles of the Hirvqi, the brandy 
earth, but only the latter worked for ipple, red streak, wi^cock, moyle, Mjmee, red, while, and 

WoTer abounds 1 aalmon raunht In the Wye, but, owing to musks, fox whelp, loan, w<d old pcanuolns, dymock 

the weirs und Illegal preeilees, not so ahundanUy as formerly a 


2 Pnmrtp 

Guy's HoBplt^p Zhiks of N<Hfollr, Esrt of Osfordg Earl of 
BsMy filr O romwall, ftc the hrgest proprietors I heir 
estntes dlvid«4 into Irfrms offt-om 5K)0 to iw acres A number 
of mtates from 4<XV to tOtKM ptx imnum constantly resided 
on hy their owncTS, and cultivated and inansgtd m gxid htyk, 
with a view to the introduction cd* the btst a^icultural prar 
tices rhe tenures of gavilklnd and borough english ixUt in 
a few places, but are generally nullihed by will 
S JJutldtngs 

Some dne seats of pn^lctors, as Horn X ary, Hampton 
Courts Downlon C aatic, Acc Old farm hcmsi k of wood, ill dc 
signed, and placed some good new ones ou the Guy s Hcpspitdl 
other ertates < ottages n ry hunil le, and of an inferior 
conatruction Strawbmies lately cultivate by some cottagers, 
for the Jirreford market, with success and profit 

4 Qtettpatwn 

Binall fiiiiTts on the decline, few onportuniUpe now which 
an industrious coutde can devote oOl or 100/, acqiiircyl liy 
imrsonat labour, to stork a few airen, and bring up their £iimllv> 
Mid pnssilielr latter yeanIfk comparative mdep ntUn e Xlence 
matnmony on the decline, and Qi cntiouhirfsh on the increiUt 
HeiKc Ouncontlie humanely ns oinmt ndi, proprietors to lbTc|i,o 
the temporary advanlagesof throviing thewlipleoi thtir estTfts 
into large farms, and advises some fx alt sim, from A to 'MX) 
acres, as ultimatelrbeht for the country ** The old fashioned 
funner of Hn^ordshlie recetres any new ezperiimnt in iigri 
culture with great hebication, if not rcluctanct When lu 
utility is copfinn«d by repeated trtlrts, he slowly *ind grailuallv 
foils into thenracuce, but he wl(rf.ly leaves the eafierliuent and 
the rUk to those who recommend or sugccstit and hat plly 
the county It at tills motmnt well providfd with agrirultui 
ists, who iHBWess the means and the S] int to umlerlako the 
tpatrjotic task ' Leases of twenty one years most comnu nly in 
three periods of seven years, deunnindble at the end of euh 
period by cithM landlord or tenant 

5 Impttmentn 

Plough ctllcdthc light lammas, without t wheel, end draan 
bv three or four oacn ^nr rally m i line, il rcast, but often the 
yoke is the usual mode of hamesving \ irious improved im 
pkments bv the amateurs, but none in gcnci il use 

6 A}abli. t and 

Wheat iirincipat grain cultivated, and gonrrTlIy sown on a 
follow r^aiv e of |>rocurcd from thi ihalk lulls of Ox 
foidshlre, ste^d in brim iiullime, to guard against vermin 
Mid smut Knight, late of Laton, now of Dowiium I a«tlc, 
steeps in water and then envcIofiiM in lime, and Ins whe it whs 
os from wut and otlier diw hsos a.v that of his neighbours 
from changewKeetl Hops a good deal culUvited, and chiefly 
dJsuoted oTlo Bristol dealers 

7 (haas. 

Fertile meoilows on the Wye, Frome, and I ug, mown and 
fod Nm a dairy coun^ for home consumption, seldom for 
extenor markets, or Smfthfleld. Butter supplied foom WaIhi, 
and cheese hroni *4hrop)ihire and Gloucestershire *' I he 


agriculture and natural history, has proved hy experiment, 
that equal quanthtoi of mil k in Herefordshire and ( hediire will 
vrodnoe unequal quantities of cuid, highly to the advantage of 
CliesliiTe and forthn, that better chrevc has been produced 
In that county, from milk, haU* of wlUch has been prevtoiuly 
skimmed, than is produced in this from milk altogether un» 
•klmmcd. The want, Uierefore, of complete success in Una 
valuable branch of rural economy Is not solely to be ittributrd 
to tho wont of skill In our dairy maids, and the cause of failun 
M reOdered more difficult of discuvery, and (onsequently more 
dHfleuH to ho remedied, from an omervatton that the plants 
were nearly the same in the Herefordshire and Chnshiro pas 
turus, mi which the above experiments were made white 
clover abounded m each, with the crested do^ tail gnus and 


A 'mofo qT found mra<fom nnd jffistwt* has lately 

bMB tyfod. knd jRknded with a gteat Incieaso of prr^uce 
llte ghim U vndwh « soon as it Is In Uossom, and«onsutueutly 
IWtvfou^ fp the fomatUm of seed. The after grass Is not 
crexed ialli 11 licgfiis to contract a yellow appMranee. In the 
MtterkM «f Octebier or bwjhinfog or November^ In this case 
the grodnd remains c overw daring the winter with a portloa 
of de^ bnbaae, through which the young otass springs with 
the joemtest Tlgoar at an easly pmod of the aueceefUng 

8^4rdl«i» wad Qrcharda. 

KpHi tnca ftrst cat&s1«ely planicd In Herefordshire In the 
tiiiM of ChariM I, by Lord Heudamore, of Home Lacy Or> 
ebmb and hedge-row trees of the apple and pear kind are 
fafl^cn eveiyMqMCt* soil, and under every cblture. The soil 
hMifouifod u most kinda of apples, Is a daep rich loam when 
uiwllili oultnre of the plough; the Styre and golden idppfo, I 


in partiinilar, form exceptimis, and flourish moat In a hot and 
shiatow|)Oil, on a lime or sandstone. The beat sorts or peat 
trees also prefer (he rich loam, but inferior kinds w Ul even 
tlourt&h wncre the soil will scarcely produce lierbage The 
apples arc dhllod Into old and new sorts, each cloMi coti- 
urfvcv some called kernel fruits, namely* the fruit growing on 
i(b native roots, as a distinction from those iircdui ed bv the 
< (Miration of grufrlng The old sorts of apples an. those whic^ 
R have been long introduced, such os the styre, golden pipiifo, 
hagloc iTab, several vorletiin of the Hirvey, the iirandy 
'ippie, red streak, woodcock, moyle. gronet, r^, white, ana 
yellow muskj, fox wliclp, loan, <uul md pcamiains, dymock 
red, ten cominiindtnent'i, and others. Some of thoke names 
arc descriptive of the fruit, and othen are derived hrom the 
places wher tbev have betn hr^t found, or found hi most 
abundance itie old poan hrid in most estimation aiv^ (lu 
S4}uash, so called irom ttic tenderness ot ils pulp, the oldneld, 
from having grown as a scrdl tig in a field of that name, the 
huifrap. from the quantity ot air cont lined In its liquor, 
the b iriand, from heidv fa tlic (miy of Hokbury, called the 
Harlands the sack jiear, fr'oro Its richnfts, and the red pear* 
from Its colour OT more common sorts, the loiig land U the 
most valualdc, Mtd for the gt ncral use cd the farmer perhaps 
the b( st of any 

U Woods and Plantations 

Oak very tI undaut, and more rapid in ils growth in this 
county ana Monmouthshire thin in most (iirts ot >ng)and. 
Ixnl Oxfoids estates and Crofl rihtle contain tlie iiitcst old 
(rtes In the county, fine woods at Fi xlev, U Frici > I sq most 
luxuriant o^k tindur and co|iplces at Mociss 1 ourt aiul Stoke 
I'ark , a curious wetpmg oak at Moicis Most prodiu tive ash 
copiuesut Hampton ( ourt and icilbiivv rut <vtiy tJilitern 
yidn for crate ware, liurdleb, Ate and bring from IV tn M 
(wr wood acre, wliu h is to the statute Tore ahH to 6 him trem 
die Interspersed in the hedge rows with fruit trees 
10 Improvement'* 

Dioinlng much wanted, but practised chiefly by prqnric 
tors, wati ring little pradiscvl, though iiitrnducra miblOby 
H Vaughan, rsq of New Court, whose tract on the subJiKt 
hah been a>re tdy in< nti vhcI (HTt ) One of the mt lUsc eX]i« 
noients tn thin way which have bctn attempted or late years in 
HercfonUihu’e, has I een attended with complete succists cm the 
est uc of T A Knight By rnsk m;, i weir on the river 1 cmi, 
with proper coursrs for the witcr, that ccntlcindti is now 
enat Icm to irri;^ itt two hundred icrtaiof Ivici, which were never 
wau nd liidun, w ith the *i tsistanc e of the li ist flo^, and one 
I half (1 tliat qii intily even in the driest season 

1 11 I tv€ Stock 

I llerefoid catiU esteemed superior to most, if not to all, other 
breeds, thost ot Devon and Sussex nearest them In ippcar mu. 

J sire, an ethleiJe f< riti, and unusual neatikss. c n iracter 
ise the true sc rt the pre vaiUng colour is a rcdtlish brow n, 
with white fad's Hie learing cf txen for igiiciiltural piir- 
I posts uiilvi rsallv prevnik nearly half the pfoiiglting is per 
I fonned by them, niid they tike an <qunl share ui the 111 ours 
' ot tlie h<cr>fsr ihey are shod with Iron in situati ns which 
frequently require thnr exertions on hard r i ids 1 he show of 
oxen 111 tiinving condil on M the Mu 1 at imas foir In He rifoid, 
CTimitbeexce^ed lyany mitiil tr annualcolUctionin 1 ngliind, 
on this occasion they arc hetierillvsold to the principal gra/ien 
in the counties near the mctiopuih, and tliere pciiectecrtur thu 
London m irkets « 

Herefordshire not hebt/r a Aavnnnf^ coua/y, breeders direct 
their Attention to producing that form of Anira'il best adapted 
for feeding rather than milking "The whole attentum of 
the J t icestiaxhlrc breeder has hc>on directed to the improve 
nient ot his cow, and for the use of the graxicr, he li la made 
her on excellent animal The nerefordslnrc breeder, on thp 
contrary, iios sacrihced the qualities of Uie cow to those of tlis 
ox, he does not value his cow according to the pric e with h the 
^Aier would give fnr it, but In proportion as it puNsnsea that 
form and cluiractM- which experience has taugnt him to bo 
coiidiieivo to the excrileuce erf the future ox Hence iho cow 
of Xlerefordshire is comparatively email, extremely deliqat^ 
and very feminine In Its characters It is light fleshed whm 
In common conation, but cA(>Able of extending itself unfver- 
•ally In a shorirrooce of time, when fattening >xi>er]«Ke 
scorns fully to have proved, that these qualities hi the cow are 
necessary to peribcUon in the ox, and that when the cow is 
larjre and msarulino In its chantter, and heavily loaded with 
flesh, the ox will lie cooiK^and brawny, and, consequenUv* 
unkind and tcdloiu in the^otesa of fattening Jt may hero 
lie remarked, that there is an extraoithnary di^rcnce bnwtM n 
the weight ot a Herefordshire cow and the da bred from her, 
perhaps other sorts, emlneul for producing hne oxen, are 
iimllarly distingutshed, but it is a fiict, that a Herwfindshiro 
cow will not imfrcquently be tSie mother of on ox of nearly 
three tlmra her own weight. T. A Knight, who made thft 
obserTation,iecoIlectsno Instance tA this greet disproportion 
m the w^gfat of the males and ibmales of the long-noru^ 
cattle That gentleman forthvr observes, that he is unable (o 

discovet what ~ * - - - -.- • ... 

to derive, fron 


s the puldic haved^v^ oar areBk 
of cattle which ore neither calcnlqi 


pasture wldch is ad^uate to the keep of the Uttttf* wMl 
seldom exceed five pounds, and If the animal be go^, k ytsy 
poor puture vrIU be sufficient, but the dflforence 4 

g ood and bad ot will often exc^ twen^ poundq, sriwa b^ 
ave consumed In fotteolng equal quanUtm of food i iDofrldjuals 
aiul the public aie, therefore, equally and StfdeAtly internited 
in the impraMnent of the labtfurbig fot Pengms of Unfo ^ 
perlfnce, Knight odds, Jm the breeding of cattle mayp^nkM 
think that a suit Is obtafhidile wMrh wltl unite the tige wkfop; 
but experionce will ooQnote them, that in endeaeouimg to 



BalHEl 


AowLmjvnjKE^ Of 


... . .■! <h«mm*ilk^ wiltn«««r 

be able to cmb rtfhet .. the bMI to we«l oalculatcd tor 
the dairvs emy attentlea beFAld toebtiuti asul impreve 

tbel>c*l«orta of mtlU^ tfatTwhertf the ox fa kepi toa 

proper aKe n a bAst et <)ratt0ht> nethhiff condudntr to hti 
exoeKance ought to bt neglected^ A «ow lottst^ however, elvt 
inllb apMigh to keep lu cdf fk^ or ft j» UfMiuiUliied tor bRNNung 
a good ox, ](iecBiito the cwlf aouid be spoiled betore it had 
acmfred the proper age to be ireaned • 

Shitp» TheproHndiiRtfvadf the Ryeland, named toom the 
^dy district in the nctghliourhood of Ross Ibcy lamb in 
Pebraaf} and March. but dunpg sdntcr» and paitk^rW In 
time of lambing, the store flocxs am gmenliy confnea by 
night to a coverki laijldlng, provinclally termed a cot»in which 
thi^ Ole sometimes tod vRih liay and ImrJcy itraw^ imt much 
more frequently with peas haulm home urerdon accustom 
th^ to the cot only In eery seven weathrr> *uid in 
tlm« The practice was derived from t)u> Flemings, and intro 


pohaiw, qf thq U at «md 

lud, hut ccrintnl, to th* dttrlnwot of «eot<. A Enil 
between the KjwlHnrtwid te« Hpeohhaaliu iMjneetiwpMte 
mode of mMinic to He finenett amt value turn n^ri't nueefe 
mente have tieenalrant> relied (7t3i) 

12 Sural Fconotns 

" If a certain praportlnn bMwnMi the pHceoftabouc UnA ffei 
aventt* prroe uT wheat could lieflxed Iqt law,eomt«rn^M'tfa« 
a]ipllrMlone for parochial eid necessary only (n oeMlfira''«lt 
laiyie family, ol musual Illness, at scanty ecesops, or ant other 
real eineiKWicy t the mtaiun, it la prawned, wnuld he hanow 
able to the rountty, would stimulate Industry and fidelity, 
would clu efe dishorn dy, and endear to a nuniccoua olaw tbwt 
native sod ” 

13. PohttetS Economy 

Roads fiarmerly bail t now Improtin, materials, eoarse 
limestone t,loses. In a small extent, manufactured fn tlere> 


niade between uieKyelandsaiid the new Leicester sorts, to tlu. ^^en many premiums, and dbiie much fpiod, 

7795 SHROPSHIIIE. A surfare of 800,0(10 arree, in Kcneril flat, but with hillt of considerable height 
on some of its margins The soil is chiefly cla>, but in part light turnip land, both arc devoted to the 
raising of corn props Breeding and dairying is also practised to a moderate extent 1 he greatest im¬ 
prover in the LOunty is the Murqnis oi Staffbrd, whose extensive and important operations on the estate 
of 1 illeshall are described at length by Cot h, in his Impt ovetnent\ ou tht Marquis of St<{ffiiiii’s httata, 
1819 (AsAfon’s Mropydirc, 17M Plymity’s Slaop^h»c,XU)\. Maiihol’s 1619) 


1 Geographical Vote and Circumi/ancei 
Climate Conaiderabt* ditlerence aicordmg to the soil and 
surface, mere « arm on the eastern side than In the middle of 
tht rouiiti K winds prevail In siirmc, and W maiitur . 

Smt Nearly an equal quantity of wheat andtumlp land the 
former rather predominant HW aide of the nunty variable, 
thm hull upon clay or rock , extenhhe tracts of hills and waste, 
and most sorts of soils exi ept chalk anti flint 
Jfincntis Lead in annulated quarts very prodiicUve Cup 
per ore lound but networked ( cal of excellent qiiilltv m 
rile eastern side of the county lime, buiJditiit sfon , chily 
hesteind spa waters, at diltcrcnl places At Kindly Wi ka 
sprinKofsalt water, us«l fir mskuikhodant auork i ual lished 
St Woimbndfce fcxtenhiveiron uiwks at Colei riwk Dale, where 
the fintcast-lron bndge was elected hy Mr leltord about 1780 


Watere Twenty two sorts of fish fhiind In the ^evi m in 
Shr ipshlrc SalmoA in season fhom MirlmctmaB to May 
2 Pioperty 

h htati s of from 10 to 25,000 seres, and an infinite number 
of ficeliclilirs yismianrv uhtates if all inkrlir sires much 
i qi\1i lid, but tt e It riK upon some i ustom iry msimra base ssi- 
frini lusod tlie eopyholders upon reedsinK an equivaleut in 
money 

1 Buitdmge 

Some gDchl ,11 w mansions aliove eighty nf these rtamed 
in old maps la c one fsrm In ib« [ srm houses generally In 
villacch excellent new uiiei, on the Murqnii ot SuftbrdS 
cs^tes ItH, !)J8 ) 





cottUa, all churrhUke bams, or fortlike Plntlm, he coticeiva 
tft be dUecdanatila They ate Intended tt deceive, a.id they 
tell yeni that they are Intended to deceive It Is not pleawnt 


Msitlwi emcl«d Is rarely gained) It amounts only to impcsiuon 
a^ipted, or, could the deceit succeed, It wemld only present 
a iniifiicct with fewer umpnetla about it than there really 
are, AltpOst eveyy species of country bullellng Im a good 
elflict, If properly I'taccd and iwaUy eawruwd, mdwlult are 
thelW Dhuiinenlat, ar lnde«l the most dlunutlms of their 
amuitidaiNS, cease to shrok sfnen suppected by diy yelativa 
BbSafla«th«r Hard hh■hairingthdr neorshlty anS their iw 


amhindaiNt, cease to shrok tffien supported ihi ydatlve 
sbSafla«th«r itnnd In, shoirlng thdr neorshlty aa> their use 
AdtmdMU m aiBurm sard creates no diuweaable Ideal but 
eonnaewd sttA a (sothle gateway or embattled tower. It it bad. 
Lalile pnteefid hy the ssde of u bam form a pleturesi|iie ornup; 
but dtdtoiini undar a biedan portico, the Imioopriety It 


lawn with miseralile cottaga may be compand to the laeeel 
clotiws and dirty linen some forelmers were formerly apep^ 
of wearing Idle wholt of a gentlomank aula sbculd be h|a 
ideasure-eround theuUIage Aonldbaeuwolueet isL^sOenyl 
not shut out from It There may bo a Utile mow poUsb aliimt 
the mansion, but it shouhl not be an unuaturd contrast to tha 
tumninding obieris 1 he face of no country Is bad bun as It, 
it dlstigured by artifieial meant, and tbe^eapast Mwhu 
Improvement Is merely to remove whop oflbiHb, fivd to taiia 
care that the buildings or flmca tha. are wanted ore neat and 
4pproiitUte.exhiWUngiUstlnfliy thdr real Intention. T 
Is^aMend to single n«tofie«»,b«aiu>a two fcittjUaiiB 
roof may base more causa ol contention arise benrep 
Ondhe other hand, in Iim^ pe»r people harikf^u-’ 

merit of Ibigetting their dilllrenew and then the a-- 

they an Inclined ^ give ew It other la mode more easy by n 
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HM of ilWftdon* It fi poitlbltf hoVfvcr, whore twoi or even 
ChM* houses are joined taRe^cr* to contrive the gardeos In 
■Dch a manner that there mi^ be little Ihtcarfsrence t and some 
times three ne glibouring faaillles maj do better Ugeiber than 
two 

4 Oeeupatian 

On the borders of Wales Ibt fbmu tre emen* manv not ex 
oeeding twen^ acres i on die east tide of die county trom one 
to mo acres tatmon In general very ladastrlous work; along 
with thew servants wives brew^ lMtke» dairy, end at spare 
hours S} In, and get up a piece of liami cloth for sate every year 
loesses for lives formerly very common Blshton of Kllsall 
has taken great pains to prepare printed leases, which a iswer 
very well The term he recommends is seven, fourteen or 
twentv-one years. By being printed the farmer can read them 
at his Id! ure 


5 Implementt 

l*Itiugh w th tu 0 wheels, drawn by f mr or dre honre or six 
or eight oxen. In the stiong lands, and two horses with a bo# 
to drive in the turm( sou ^ arious imt roved unplements ar d 
threshing machines honio excellent mills on lord Statford s 
estates driven by steam 
h Fftrloirng 

Much practised, and still going on Plashing hedges Is 
usually ycty 111 done In Shropuilrc it Is a business which re 
quires great nicety and judgment, ind has the most ignorant 
operators to nerforra it in mmeral who in the first place cut 
downwards, through mere Idleness mstea 1 of upworat and so 
expose the heart ot the plant to the wt-alher Many miles of 
bea#,es lately planted on iho btaHord estates 


7 AraNe Land, 

Fallowing very badly done on Hm liroag lands. CoBamcfi 
rropsofthecounty wheat, barley, oats, peeiu and tuDilpa. Peaa 
found not to bod well unless grown on a smrp gravel or sand. 
theue >,rown on clay given to pigs and hones Soma hemp and 
hcMS cultivated 

k Grass » 

K>me natural meadows on the Severn and other riven not 
much attention paid to them ArtiflUal herbage and grasses 
grown on the turnip scrfls 

9 Gaf dens Orchards 

Manf Tarmers have small orcharils, from whence they make 
a little, cider fiir home coiuumption and on the confines of 
Heretordsbire and Worcestenhire the orchards are lar^r, and 
cidor Is made fixr srie 

10 Woods and Plantations 

A good deal of hed^e row timbe^ and some fine oak woods . 
also numerous yoi ng i laiitations Narrow leavCd elm reckoned 
an ixc( llont hedge r >w tree, but the liroad leaved better rim 
I er and Ic# d mcult os to soil and situation In this county 
flw persons will bury their relations in any but the beat oak 
timber, which contnliutea much to ita scarcity 


11 Imp^’ivements , . 

Marl usra, and some Inigatlon A good deal of draining 
done With brick, stone, and nggot wood ^ini. b 01 dr Ined 
In Flkington's manner On the I llleshHlt estate of Lord Stnf 
fbtrt ( flg 999 ) In ISlb and 1*17 there has been executed about 
17,000 yards of embankment 7 000 yards of water rwne 
deepened and scour^, 4r,000 yards of mam ditches madt or 



aad 46kA)0 yavcU dt undw ground dralmiw, laid with tiles 
aridflUea wlrt Slonesi besldm the erection of many new farm 
flrtto of the me fi oonamodlotis plans axul tuhstanUal execution 
Hut to have an adequate Idea of these and other improvements 
afiketri by tbit mmiAcent and patriotic nobleman, It it ne 
qasmiy to. —" the very int«rcsUiig work of Look already ra 

seftri* of Lord BtaffoM (fig ^000 ) excellcn. 
roads have bM farmed f so that seva’anisits, before Inaccessi 
bie in wlptor wd dutiuKwet weather, msy now be approached 
M att t|mt whli ease. xTie eflTbct, as Loch observes, has thus 
bear to add so many acres to tim ettato But the most conii 
daitoailawork exoeuM upon these estotM lithe drainage of the 
t to a nri f e aJlhded to, called the Wildmoori ^he ex 

Hast, aad nature of this Improvement Is surh as to deserve a 
Mmaibir and detalM desorlptton Stune ^olQing properties 
bestifiied by tkds work, and contrltotea to tlM enente of 
K vMoh was done under the author}^ trf an act of parlfament 
Ml m sleaeM the whole of the Mtod. beldiupi to rite Marqths of 
Btailwd, and the exiitnM havihg been cmefly borne by him, 


the direction of its progress, and Its precervatlon hereafter. Is 
rotirely vested In a surveyor chosen by bis lordship 
Thete moort consisted cf an extensive tract, amoundug, with 
the land similarly ctreumstanoed, to near twelve hundred 
acres Xhe sod Is composed of a fine tdoek peat, incumbent 
on a bed of red sand, Aul of water. They are boundad cdilefly 
W rile upland ptft ot these estates, and fumnmd the parish ot 
Kynnerslw, which also belongs to it, and which Is composed 
^some of the finofS turnip and bamy soil In the kingdom 
^ley had evtdenUf formeo riie bottom of m extenrive lake. 
The difftrent brooks from the miroundicig rout^ brid thd^ 
course tbrougb them 1 hew brooks an known in the ceantr|r 
by the name of 9trifiM, beliu; dli^nguWied from ea^ other by 
tM name of the places flrom which, or peat which, they fiow 
7 heir course to the Team (which river dratea riw wnrie of 
this country into the Severn) wea devtoua and crooked to the 
extreme^ liguring to a great extent the land tlvmiih wbtoh 
riieytan e 

/ great jmertion qf tAeee moors wlBi ooeiipled teriic tottbnts 
of the adjoining ftirtas, who tnmed thalr slock iPmpm them 
ibr a porrton of the tummer season oidy. IHirtngtoe east of 
the fmr It was tmpomilblf to use them 71^ araeded but a 
small quRfithy of nod, and wne In moat plaew ae vet titotlt 
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n^iture, owing to there Iwing no level bj which they could be 
drained while this extennive dlftlrict continued subject to >uch 
inundKlIone. 

The I0ailfy whuh occurred In draining thin tract of I'^nd 
arose from the want of le>dt and tcom ilie rlnr learn btlng 
pouiKh'd ao high by the mill pools an to throw the « ater b i k 
Co a great divtance upon the land J he plan fur riraining this 
eiteiihfve di«tri< t wa* i xtreniilv w< 11 conceived and judinc udy 
laid out» in the doul^le mcw or M}rurlng lhi« obfiU and nt In 
terhi-in;, little as iN)«ille with nri au prqierty and the <z 
Iwiim e«iai I shmenU utuattd on the Ttani It was suggested 
^ Jwn Ulfthteiii bsq , the tirst coinintMioncr under the Ai. t 
Ine hfiat win to gain aa much aclditiimnl kvel as would 

cn*ate a run rbrmighout the whole extent of tht moorlmids 
rills was to be obtained by bwlnning the cut which was to 
carry oil the water a rtmsideranlc way lower down the Fcarn 
than the water had hitherto been dlscharf^cd into that nver, 
and a ^ood deal below the mill pool at lamg, uhich occvioncd 
thisvoiindafie The oit/dnal coutms ol the strinis wen. ntraiglit 
enra and w Idened, Inii they v ere still mode to (onvey the water 
from the uplands and to dbcharge them Into tht Team in 
their ordinal direction To prevent them nvcrtl twing the ail 
Jolnlnajands and to rut ofl* the effects of the back poundage 
of the Team on the uppir moors, these brooks u ere emi inked 
for the whole length or their iDurse ihrouLh UioWddmo rs 
1 hese are tethnlcally called aiwic banks At tin. bick of thew 
bonks deep ditches wuk carrlcu* but in a more diroct Itiu llian 


the courv of the strlnoc Into thewt ditches the dntlnago of (ht 
moorlinds U emptied J he 1 vel which wav thus Iwoiight 
the rWir feam, iroin l)clow JLong Mill, was carried in a tunnel 
under the Shrewsbury lanai, ami was cimducted b^ow the 
bcienl Birines In si])lion culvertn, ind thus communicated with 
the dltcbi'S dcscrlbtil os hiving been mailo behind the banks 
which confined the waters of theue brooks* 

* In tome tmt moce it his bei ii neacwmry to renstraet one set 
of i uivertH over findher, in order that the waten coming fVcin 
the uplands may be kt pt hi the several brooks Ihniugll ^hb h 
they hod constancy flow ed, and that this wn^ flowing from 
the unUnds mlglft not fall into the bat k drains, It bemi^ agsin 
expIimodyChat the withr flowing firoin th^higher gTounda U 
still contined to the origmoi htrlnes or brooks on an upper level, 
the drainage water alone of (he moorlondji betng thrown into 
the back drains. Thus has a great additional level been ol> 
tainLd> and the whole of thh di>trl t w now cntlnlv relieved 
of water, and such a thinh as a fltiod has no beiii known fare 
yeSTH J his district Is In some instances so flat, that the old 
fouPie of the Prehton stilne, which formerly conducted thu 
wrur of that brook in one direction, has wttn little dlffieultyw 
been mode a tmrt of tlie drainage, and to carry the dralngge 
watfl' In exactly the contrary dinulumf a new inannel having 
iH-in cut for the strini Taking advantage of tliw drainage, 
mam ditches upon a regular svsteni have l>een ranted into all 
the nt ichbouring parts of the estate, thereby enal hng die lan^ 
lord the tenant to eiccuM vorioui oUio Improvements* 



Thu MrM hu liem ralaeqaaitto airtdrf Into rWw «i- 
ebiwrcfi bj gre*t dltcbw> vmch nil Into tli* mtin uroln. i 
nid whverer H bw been poi.tble.thcu ditchei hRve been 
made to Mm thb poTpoce, u well m th «ct ■ fSnue to th* 
new rood, which ban been comtniolid arrow thew moon. 
In one Inatanct, on* of theco rowla baa been carrtod in n 
^ Mralghi lin* Ibr about two mllec. On each (Ido of thli road 
tnaelm baen ulantail, at logular dliUncecjjwWoh will won 
ftnnoMoftba Bnwt aemuetln England. Thme moon hate 
bMide. bean aU tegularl, undec4ralned b, tvrf drain., which 
mnd temarfcaU, welt. In. the different dltche. are placed 
ffeod^gata^ to pound back the water during the wunmer, 
w roie rriiig the meadow. ki a .tate of nerpetoai rardure 
Tlw water ii lot off at laeii cnee in ever, Toiuiwm llkri> and 
balnt drawn off with aa much eclacit, aa {nwlble, it Hvun 
and kwm dev both the lUtchc. and cha andaqttound dr^a, 
— the moblhi of thaw latMTBMaU ilcfeiHled with ttia* Tbo 
MWdand. haw baen giaati, boptoved In racy baaej Wd to- 
ocaied foUbigt and to|edreHbig<, and their ralue ai let to i 


(kimer, in many inttanew, U Iblly danbled.*Thh Impfow. 
mant bu coat a eery larga turn of money i which wn. inch¬ 
ed b^ond what was neceuan, owing to the Inemdeney of tha 
late surTOTur belonging to the commlwion, which il not yet 
clcaed. 'J^he dralnain, however, ha. lately been put under a 
.oTveyor (btfwi.), apj^ced of by Loid btattoyd in Mma of 
the .iLt, and the eiqiniM 1. dlimnbhed, and th* whole put la 
better order .... .... 

A very ninif mfmemtnl haa taken plaer on (MM land.. 
In place of being the very wont pert or th* euatt, they aea 
rapl&y becoming equal to the liM and tinm nwMhwa oii 
It. In order to Aalter them hom the Ubm* which otaM 
round the Wiekln, horn th* Wdih mountain*, they hneo 
been InterMctid with Tanmu nlanutlon.. A plan of th* 
WUdmoon prerlnoi to (/be 1000.1, and anoihti nibMqami 
to, thli liiiproraiiwnt (Jig iOOl I, win IWM to JIW W aoch. 
aata notion of what ha. ^ done, tha whole Mng 
worthy the exanuoatioa and Impection ef an iaiall^enl 

euilunat and ogprorer (I.wk,p *46) 




STATISTICS OF AGtllCOLTUfeE. 


Pam fV. 


1148 


12 , Lhe Stock, 

Ctttle of raiiusd breeds i some dairylnfr, cbiefl^f for butter to 
the manufbUurinH towns, sorre cSiem^ but not r%jy gooA 
Catves rained as Stock* and nNnetimes sttckUid for veal 
in lireeillaff ilorks of various kinds, btock In ffenmral ne^ 
lected 04 to improvement i all torts of crossea iierinitted, so 
that the original bveedn of iheep and bof^s are now lost 1 ork 
and bacon ore much used VBonit the poorer p«oi>le, when thtw 
can leroeure them therefbee the sort which Is to be itd with 
the least trouble la to be preferred A mbeturo of the Shro|) 
ahn-o and Chlncao has* In this respect, been found to ausaor 
tor bacoH, and a cross of tlie wild breed tor ^lork 

CtMse. roared on ihe cummonsj and sold to farmen* who f'lt 
ten iheiii on their stubbles 

ToriU^* reared in lorge quantiUes some firmcrs, and 


•old io h^em, who drive them to Birmln^m and otlter large 
towns Markets lu general well lumHied with fowlt* It w to 
be lamented that they are generally carried alive to market 
Death la no mialortune to an an mal that I4as no previous ap 
ITTohension of it Jtfot poultry, earned In iiagi or baskets to 
market* have several hours ert previous Jiutfknng, and the bur 
1,.. and troutdo of carrying them thiU^cr Sifem much iH" 
erased thcr^ 

Is Poltttcal Econowty 

HaaiIs generally bad* various c'lnals* tmde of Bhrewsbusy* 
flannel* and Welsh we) v, used for clothing for the slaves m the 
^Vest lodiet and South America raonufactum In the 
county numerom * Iron* pottery* porcelain* glass* dytlng cloth* 
wooIUns* fluniwls* linen* gloves* Ac An agriculturai •oou.ty 
at Drayton 


TTOfi. SrAriORDSHIREl 765,000 acres of hiH and dale, some parts rugged and others smooth, but 
oil the whole more a mining and manufacturing t>viii an agricultural county The Marquis of htaRnrd, 
laird Anson, and the Marquisof Anglcsca, arotherhicf improven bvellent markets tor produce with in 
the county in consequence of the immcroiis ininufutuiThg towns and villager {Put's Sepoti, 180R 
3/aisAa/s Tlietrui, 181J Loth’s Imptovaucnls, ViW hdtn Ga« 1811) 


1 Geogi aphu-at State anti Ctt cumstancfi 

tlimair Ait sharp and roUl* and inclining to wet annua 

rftln^ thirty six Inch^ th ut I o idon twenty < r twenty om 
inohes id Limilnster* In k sst x* nineteen Inches ind i |Uditer 
laniftthiiv torty two of XrLland Krty twiti titty Vnniiii 
ram on the we^t side oi the kingilom aoubie that on the ca^t 
tide 

Sntfttee In tho north s de < f the < ounty hills arise* f irminc 
tho < oinmenLement of a ndge* ri*ing gradually higlur and 
higher into Scotland* under dUILiciit ttames here called 
Moorlands* Uien Peak then lllarksUne 1 l|*c llun Craven* 
then Stamnore* and then* jiarung into two horns* called 
Cheviots. 

boil Very various about one third of the county strong 
loom or clay one third mixed soils ot almost All sorts* and the 
rernatnder luiht^ calc iremis or alluvial no chalk 

JUiet'i ih Valuable and evtensive 'iO*iNgi ai ree or upwards 
of coal Iron ore and lime of unknown extent 

2 Propel 1y 

I argest eaiatcs lOJKKit a year* and many of all s zes* fW>iv 
that amount down to 4(b a’ycAr \ttomc) s general ly thi ma 
nager»*but M>me excillcnt ixamplc. ot gcntUincn of from 
^fio/ to^OOO/ a yeir managing th*ir cfltates thernsilves re 
elding on thenift^nd culUvatliif, a part* audt gi/ing every cm 
couTvgement to (h|^r tenanta* 

Buildings 

Someiirble mansions* aa Tmtlhain* Tkaudesari* Tngestree* 
Ac Hxrallent tarm houscb construi te 1 on home csitau<s 
irentlunn*!ordStairord i>*butth«mmonty*aslnother< nintles* 
bad* and badly attuated A farm yara has been conbiruc ted at 
the lamily teat c»f tlio Anaons* fl>r a demesne farm of 2fHH) 
acres It wasbuiltbyS Wyatt* ot 1 ondun>vul consisth ot the 
/anning steward s house at one uid, a ranj;e of building a'ong 
one fide contains a bmwhoube upon a 1 irge s< ale* a watt r corn 
for the fatniW and firm use* and m whhh com is ground 
for foe neighbouring p or grvtis, and i malt houiic the o}q)o 
Bte side and cud are occupie I by stalls for feeding i atth, store 
rwnms * stables, and other appcnctages and m the middle of the 
yard la a very com), lete h< egcry* built of Ivge stones sc* edge 
wavs* and covered with slate* with a boiler tor heating hog 
food* a cold batli supplied by the mill stream, for giving tn oc 
caviOTvl swill to the young pi|^ In this bn 1 llnf^ anuinbcr ot 
hogs are fatted on dairy refuse* boiled roots or vi^ctables* 
pulse* groimd barley or bran supplied by the mill iicu: at 
nand At Mime distance above is the stack yard and boms* 
wbere a pou^rfuJ threshing machine is worked by the samo 
stream font afterwanU supi lies the garden* and tuiOii the corn 
null lathe favi ysxd 

4 Occupation 

Parmaofall sires* from twenty five to 500acres, rranycon 
jMdldStcd since I79ti Some very good cottages with g miens* 
and contidniTig comfortable and commodious accommoclitim 
fotrngriciitturMormanufacturing<n>enittves A specimen of i 
b given (pg 1002 ),which contaliw a living room(7| working 
oriodgingroom (b)*pantry* dcdrviocllar At (chcow houKc (/)* 
with 11 water closer* and three bectroomv over leases gen rally 
granted for twenty one years Little made by farming unless 
1002 



with ^comMmelan of «ll. or most of llic (bUawIna cireuni 
ttHu».»lrint,sn CM, rent, seomd, a piett, Kood aiuleiOnulve 
ftmn«third* economy Aid industry, and tourth* length of time 
In the vreswt qratem of fanning* at a moderate rent* the writer 
of this knows experience* that it requires not only the 
ntou dlliifeDt Indusuy* tat also the most wonwys 

to balance cn the right side. To ^leh Ma^al adds, 

** rSS^ rare^ Aimd a fameor making a Ibmine by his proba 
unfew on foesh land, on virgin menh* old ttraring 
**®hnd g^dihtshe^ walk* or well soilwionvncn, aTonune, 


I mean, any a vv resembling that wlUch* with the tame ablllly 
and industry, and with a sin^l shire of the outset capitid* 
he w uld have been making by trade* inanufacture* or com¬ 
merce 

5 Implcinents 

Very Vvlo is double furrow ploughs drvwn by four horsie* 
a good <h al in use in the light iai ds X xcelicnt thredi ng ma¬ 
chine* and inrious new Imj Ic ncnls intrCHlmlngbypruprictors^ 
and e pccnlly t y the Alarqius ot staflord 

5 Amble land 

Most 'inniial field crojw cultivated* includ ng hemp and flax. 

7 Cnabs 

Meadow tin the nvers and brooks and artificial grasses 
sown * feeding in general preferred to dairying 

H irardins and (hcha)ds 

( onimon to many firm liou^cs 1 \it ftw or no sate (orchards* 
and scvrtcly any fniit irushcvl fur 1 j iuor 

‘X runbter and iVoodlands 

Dost timbered estate Dlilhheld 1 ark* T ord Dagof the park 
contiln^ til tny hundred trees of cxtrsordl bulk lontvining 

tiom 2dOto 41X1 ieet if timbcre uh. much of it ts mtntioncd by 
Dr I 1 >tt as full ^Town in IbM ( hiUington and Deaudesart 
nlso renivkal ly well (imlcred Tho remains c*f Needwood 
forest* ch efly reinaikilk f r its leautifnl hollies On the 
whole the coiinuy al ui duitly woodeil *sneid s coppu cs i ut 
(»ico in SIX ycam to make ciat^ and largo hampers for Uic 
poUcrios 

10 Improx emenfs 

Irrigation and dr lining practised* the former only to a mo* 
dint extint Jessip* the cnclntOT si^^eststhit nine paits 
in ten of the u iters f the kingdom at r resent run away m 
w-ute* *1 gicvt I m f whhh might I cusefully cmplcyeil * nav* 
furth»‘r (putting expense out of the (question) that every stream 
in the kingdom may be mvdc to run cqu illy through the whole 
year 1 his p )siti n* 11 w( ver txtrai rdinary, is erii,ily demon 
htral 1 g f^r if u] on iny given stream• oni or nitre rcservoin 
be m vdc c ipable of containing its flood w ater* and tbrouLh die 
dvni or dams he laid t pipe or pipes* whose aiicrturc^ will just 
dJM‘1iar(i,e the vervt„£. prodme the lusiiuvs is done and 
though there m ly I c no probability of ibis business bein^ ever 
brouihlit to h > grcit \ nicety* vit fii in hcncc some idea may be 
foiined ol thi pr dlguus extent to which impiuvfmentfc by 
w iter may be i irrird 

Ore a Uld tnd at imff tementi have been eflUt^ on the 
Ircnih'un CbUU's lh« fiist object was the living the lands 
t^^ether* in forms of cjnsiderabic extent* varying in size oc 
cording to Uie nature if the solly and other rlitiiiiist ices In 
eflei ting these ne tssuy ( hinges, wherever foe old tcuant was 
removed which was done as seldom as pcK^Ublc* he was* unless 
be took a farm elsewhere* acc ominodated with hh house and 
his best gr tss crofts for his life* at a low and tovdequite r^t * 
and 111 every cose where it was i osslblo to treat with tlu person 
beneficially interested in the lean, aid whose continuance bn 
the farm was Im nn] atible with the t ew arrangement oi the 
lind* Ills interest was pimhoNed eiOicr for an annuity or a 
sum of money* to cnvtle Mm to lvokoutror*andtn^X)ck a new 
farm The Mze of the form 1 ung thus enlarged* It wag neces 
Biij to onlargo the sire of the mrlosiircs* and to lay Hevcnil 
elcMci mto one* and* where poshible* to give them a more r^it- 
lar and uniform siiapc fluH arrange mint enabled the land 
lord to get rid ol|,*hc long uselc‘gs lanes* by which a conniderable 
addition to tl e number of arable acres a os acqu red 

In order i gite Mch ienanf mvty advanf t^e in draimnu Mi 
fomi* the ^revt lines of ditches were executed by the JukI 
lord, and wherever it wqs posubh* these were foe 

boundaries of foe firms i ilius the whole drains on the es 
tato were conducted according to one uniform plan* by whkh 
the system! of ilrauipgo wa, rendered much mace rompieto. 
and the lutcrests of the whole* and not that of any individual 
tenant, were consulted* nor wag anyone allowed to mteribra 
With tlie Interests ot hu neighbour ^ich a perfort lyitem will 
have foe etteit of rendering the condition offoeas estates more 
cwxnplete In this respect tnon that of any other m 
Attiantjan has also lieen paid, in the execution of these worki* 
to mifoe the wat^ avatUble for foe construction of waiter siea^ 
dow*. and for ImpeUiqg the threslung machines of ihan^pee* 
tiva forms ^ 

In cuAJeoMVRce of foe complete state of min in whleh flle 
ptrm buiUHttgM cm these estates were fbund* It was necMU^ tot 
incur a serkius expense In constructing new ones In this way 
It has been neoessarv to erect thirty seven new* and te repair 
threugbout eight other* extrosive sete of fiun) officM* beudts 
the smaller repaJins which such estates necessarily reqirtroi 
They have been .executctl in the moa mbMandai manner. 
They are built of the best posiible brickwork* co^tfid with 
tdes or slatesi and their cost* lududing the expense of Him 
thurmighly Repaired* may* on an avenge* tie stated eft firom 
I50« tolOfloTeach 

We have already given exemplte of t' 
and 2967 )* which are rarnarkably comp* 
stanttel in execution | and aeverid of t 
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thmhfi^macMrMCf dritm bv wftt^r at tteun» a thlna rare Hi 
Knfftomu eaomthiit tn Notaivmbitftanili II ft IioeH 

oliiervevsthat intyaitlea BsmAnvadTantaaaiwMi uftw foitiu 
as tufij Iraluilagt. ai me lovi, »ttd tbat itm will »mply ntefta 
hints to ethtM | 

It hud been ftf one period the ctMom to penttit kuit Co be 
•vected In all parts of the estate -Hiese huts amounted In 
number to many In^recU, ilusy m^re inhabited by the poorest, 
and, in many instacwei, by a proflisate population They 
not rejcularly entered In the rental brok, but had a nommal 
payment fixed upon them« which they paid annuatly at the 
Court loot llMte cottimct wore built on the sides roods, 


and ulion dte lord*a waste, which was gradually abaorMyi by the 
encroachments which the occupiers of these hut^ maae ilrom 
time to time, by enclosing that which lay next to them l^ty 
gradually fell Into the hands of a body of tniddlemen, who 
underlet them at an extrovagant vent to Uic actu'd occiinicr 
In this manner die poor peonTe were oidu'essed, and the ianr 
lord was in danger rg losing nn prrqierfy 
To rtfunty Uu toil* ermag otd td thta n/siem, the outtagert n eri. 
rnadt i«noicfiia/e icnanU to the GrnHionif and Unlr rents made 
])ayabie at the half yearly audits, an annngenient iiesilctly 
sntKfkotory to them, ns they wrre no lonLcr cx|io«<ed to the 
vesahuns at an mtei 

titeiT r«mts to their 1 . .. 

tomed to to thow from whom they had hitherto hi Id their 
houses blmo they have be^n plaied in this sit I'llion, grt tter 
atteiitiwi ha» liern nece(«SArjly |inid to tluir londuct and cht 
raiter, as well aa to their wu 1 t^ Ah tie) know thii tliur 
good condu t will now 1 1 noticed 1 y, md in i ( with the Hr 
probation of, ttieir landlonl, *1 t < nJacr iblc iinprovcment In 
thi.tr babtt» has t^ken pi ici 1 lu re < an lie no doubt but tint 
these iinporbmt and nacessury arrangimonts were fv ft m 
being agmAbU to those who suttircd from ilitm In alter 
mg bUch a s>sttni, not only was the direct iiitcrcsf of the exist 
ing mutdlciiion atlecfed, but also the expet tint interests and 
inlluLiire of many who contemplated tin ihance of fn« dav 
bcntfittng from their fwour These weie rol 1 w< and it did 
not Always bapiien that tile fierhon who expr«ss<‘d Iiih dissatis 
fiction Itttdest, was the one most likely to succeed inhlsnishes, 
and in jirrportjun ai> this object was new itst minJition, wui 
rhe vexation and discimcent (t those who were dlsrippolnttd 
To the lar{,cr farms some of the%re cotta|,cs ha\o teen added, 
toenitle tlu ociupier to put into them inamcHi rHim servants, 
who have thus a htevt inducement to liehavn honestly and in 
du»iru)uslv, and to attend with good will and xenl to the inter 
eat and the businiss of their rnistcv It is by giving such 
inducements as thu, ind by making them feel an int^est in 
aetmgright, that this moat invaluable class oi labuunrb con 
alone be maintained and su^ ported 

fVkat h te teen lone t*f ike j rof rultrr, hat been nell secondeilly 
Me txtrUme of hia tenu U» A more ies| ect ihle and entei^iris 
ing body of men do not exist and, while tl ey ire In a better 
situ itim of hie than a. griat body of (h s class tliev have not 
oUowed theinselies to rirect, tint It is by a constant attention 
to their business, by tiulr kieiunt* in the bne id Ide to wl hh 
they telong, uid nevei attempting to (Ommit the iiitmaLt 
ment of their atlairs to I alliifs, thit they have get e on st< Kuly 
Impriving and bettering their cunditlon In the linowltlgo 
oFstot k, in tbclr capn ity aHcxiLlIent market men In the man 
ngementof their niss land, and in the eultiv<ition of an I m 
clcnidng thiir lighter soil , thty arc suri> issed I y no f imurs 
in the kingdom Ihc rotation tluy hllow is the Norf( Ik hus 
bandry and In the i U innv ss of their i rops, ind ttu i xli IU nee 
of their dilll turnips, tlKy cannot lu sur|iiKsed ihc hre dth 
of tumiu annually soun Isverv gicat, and tbi raj ilify with 
which tn<^ have Oiluuud the arlll svstem of huslaiidry tn as 
< reditahle to (hem as it Is s ilisf ict >ry In the lesult 

Fxtvnit jIvHf^hing fiUh ioomxnyh r< r, and nut being anfll 
oicntly at tivi in gitt tie in (In Ir harvest, Ihev have icucr pric 
tins to abandon, and Ihrrt aro kuer thijif,swhl h theyhivt 
to adopt firom anv oti tr f the well eulfiv itid distrl (s of the 
island, than m genenllv (he ease £vi.rY mi ms ban I cen xuaft 
to explain to (nini (he iidvantaf,rs ol ) Id ghing with fesver 
hones and there is every reifion (o ixpnt tint rlicir grocl 
senne will soon see the uroprlety of the^ suggestions, as many 
of them have already Buofited Uiis ayfium llie fiet Is, that 
the difficulty consists in being abli to i crsumlc the ploughmen 
to ndo])t It as the labour of holding the phugh Is mon severe 
It Is impoMiible for one or two Individuals to contend success 
Ailly against Oh. feelings of a country, hut wl en undertaken 
by m numio’otis and wealthy a tenantry, sniijiorteil by tlie 
inlluence of tlie landlord, these feeling must speedily gm 
way 

Thie mode ofplonghfng has matte ritptd progrest at Trentham 
The reowm ot which in, that It u more cencriilly adinlitod, that 
this systm is calculated to suit the stitt liettcr than the liii^hor 
soils. Inasmuch os two ploughs, drawn by two horses abneAst, 
do much more work than a double ploughjpdrewn by foux 
hoThes, can do in such soil the superiority cw the work, also, 
is very conspicucms On tho other bar d it is argued, and ulth 
Ronia onpanint toroe, that on llg ' soils the double plough, 
dmwn by four horses, and guided i int man, can do as much 
work as two ploughs drawn by twu .. . jo each, and guided ^ 
imt men In Uili way the labour of one man la saved it 
must be admlH^ that the aigumt nt would be In favour of tho 
double plouf^, were it not fiiat the work It perfbnns is neithiw 
ao nM 80 p^ect, nor can it plough so de^ as U done by tlie 
twohone system It is leoiarkable thM this mode of plough 
mg with two hones should be e4mfined to the eastern parts of 
Knalaiid, feem which U was adimted, at no very distant period, 
la bcotlaod, whore riie plougnhig with a number of hovsa 
yoked with oxen existed to an extent never pracdsod m 

any peri ofthii cmifitry ^ 

In order to encounige these men to ffnko this change, on 
mmaat ploHg/ungjnaleh hat hem instUidedt at which ptirea are 
llstribueed to the best ploughmen. Iheeff^t this has already 
Aed is wn eonsHtdrabiei and at the exhibition In October 
1914, no fewer than fifty ploughs started fbr the fswmluins 
Tke pragiuM of such a system must be also slow i as ft oannot 
be expected that the tenants ibouidat once Ii^ aside all ihrir 
old liuptemantif and purtdime new The dtffleuUy of procur- 
inwaeod ploogns o s iwaie d mpeh again'd the *'—«'*-•- 
^- 1 —Ta.*—^ Jrartinovlng this ioim. , 

____L both in Bhro^ire and In -__ 

. ...^..uototy flsr the eonstrootlon of the mera improved im* 
pfeoiintt iit nodam buitMudiy and it li mon^ reotea- 


mended to the persons uho have been (hat eitihtiihdd, ihai 
they should take their appnntlces entirely wai the NM of 
the country 

Jt 1» in tint manofcrmnd t\f fMr load* Ukat fmenfe ofo 
moti dtfl-ctive f )f lato» however. th«^ have made ip great ex¬ 
ertions in dramlnjc their landK, that it is hc^ieri they are ban¬ 
ning to adopt a wter bysiem 1 he dsfect of ttioHr maBi^ 
ment consists in their ulouehlns very idudioWf die efibet of 
which IS, that the dentil or soil is not sufficieiit to pcetect flie 
roots ef the plant fVom iMlng chilled with the cold and wee 
(which tM uphtid by the lni)ierviotts nature of the snhaoilh when 
file ground is wet, and exposes U to the too rapid aotiOQ of the 
drought when the weather is dry To plougli deeper h, tikdre- 
fore, the firia, the most iilm{>ie, and the most Impoiiant tm« 
proviment which can be aduiteu In tiiote tolls 
7hev also, until \toe\y,kHrtiheetevtd tandMtiumaktngnteofa 
lorf,i juaxti iutifu bad tort qf tfd Hay mnrlt Which they dug out 
of every fiild T he etfeci produceti was, to Increase the tena¬ 
city ot the iKdl and to render It still Ii %e fit for the purpoiw of 
Lagnculture (If this fort, all the intelligent tiart of the tenant* 

I are tl rmselves convinci d, though aome ot those who an* 

I wedded to dieir old c ustoms, lament the regulation which 
prolubits thi m from uting ihis article On tiioie farms where 
the incluaures have Iiecn entirely renewed, and where, In con* 
setiucme a ]Mr(ion of (icveral of the anv lent InclonirM have 
1 m cn thrown Into <nc close, the bod tifecis of thk system of 
marling is pirceived m a remarkable dtgree, and a (Ustlnct 
line m the appearance of the (top, }>omts nut with pracMnn 
the land whlih hart been formi riv w treited, tVoin that which 
hid ri>t I he tonsequemv of this prohibition has been, diet 
thf tenants have applied themsplvcs much more to tile use of 
lime as a sttmulaut, which has repaid thiro, as might have 
been fc.x]>ertcd It hoM also put a stop to tlic raiild drienor- 
atioii of prop^y, which w om m coidoiiM bv the digging oi the 
ptfai, which every wh< re disfigure and destroy a comUamble 
portion of the f trms oi (hu disttir r 
i o Uul don n ihrte marl ptit, and to rendfr them agaiti JU fbr 
the fxtrposef fhuthaii fry, n is iKcn an object of great nth ntion 
In ihis iva> tlure was BP]ilU*d tlu labour of a RToat pfop^irtlcm 
of tilt pnnsbioiiorsj to wnom, from tune to time, employment 
Ind been atloidcd, m Uiose sears when the clmimwonoes of 
the country rendered sui h an exertion of the landlord h bounty 
iiLcessiry 1 hU was mure poiLicnlarly the cane m 1817, In 
whu h yc sr a V iMt 1 ody of men waft employed on c«^ of Ute 
Manpiiss s estates 

•In another particular, the wimagelknit the stiff mft migAi 

be c > underabtu amended which Is, in the mode nr w orking the 
iillowh, whufi are left too gcntraily to grow full of wgudh, in 
placi 01 being clcjiiicd as they ought to be Vlu. muck, also, 
iH la d on at an iiii)>Topcr senvon of the yearly which its good 
cfkcta ra(h<r go to ennurngt the f^rowtinw wicdt, than to 
hiipmvc the < rop At J rentn un, the strong soils are of a far 
sujcilor quality, fit In every respict for (he most Improvt'd 
system of wheat and 1 can husbandry Hut the lands were so 
much hubdlrlded, and tht cipltal of a loi^ iimportlon ot tho 
tenants, nnbt lately, wom so luadi'ninte to the right cultivation 
ot their land that no im|rtrovetnent could (axe place or be 
et(icctod, and this estiie rcinaiioed stationary, atnidAt the 
general prognia vihlch war so (onspiciious in liH otherpavtaw 
<i (he comity These defects have lioen remet'ied In both 
instances, and the Introdudlon ot some skilful farmers fMn 
Shropshire and (jheshire, at Tniithain, has given nsa tutliat 
spmt f t (nterpriso s liu h at pnAimt characterises the tenants of 
thi*st rstntes, and whuh must prmi so befnefuial to (he 
ntrv, by the additional suriilus produce which will be 
icht to moiket 

-ho rotatun nhteh thei/ on both estates of the sfHf 

soils, naa, fallow, wheat, mt»t clovi'r Ihatk now altered, 
by clover being substituted Uter the wheat, and an attempt 
has been mode to induce thim to try a six shift lourse of hus- 
I mriry. by introducing bmns into their rotation Littlepro- 
[rew>, however, has is vtt been mode in this experiment, 
to this they h ivc considerable objei lion, which arises from tito 
defective incde ot ciililvating ther Uon crop %lit the tint 
plan, they an unwilling to sow them In drills JThiM are, 
ticild^, lunger In planting them, and allow them to sfantj later 
m lilt year tlian th^ ought to do The consequence |a* that 
(heir crop is often d imaged, and tiie nutrfuous mnttor the 
bean straw is intirely lust They cannot lie peivuaded, tiiere- 
fore, that it forma an exci llnit ruid nourishing food for boT>es 
and t atlk, and the complaint that thiy mak« of its being on 
exhausting crop isqutu. correct, m i oiiscquenoe ot their |irir- 
mitlnig It to stand so long ujam the gruuno* 

One miprovcrninC the Uruntahavc pn d much attention to, 
and a more valuable one they could not a(lo)>t> which Is the 
emetryeit tn ({fnater fwadort t They have lost no omiortunlty 
In making use of whatever water they could ubtam fur thn 
purfioM! 7hey were allowed tht rouf^n mattriaU to construct 
the flood gatCk, and thi example was shown them as to what 
(Uuld be done m this resjiect to a vciy great oxteot at Tren- 
tham Tht value of this linproavment to well known to 
every experienctd agricuUimst In piigl(md« and no oppwtu- 
nlty should be lost m taking odvantage of eviry ciroumsttneo 
to promote Its adoption Tnwe has lieen lately finished a new 
watin- meadow on the home farm at Trenthun, at (he expense 
of about twenty iMuinds an aero, which will now M nt neat 
four pounds on acre, besides the advOAtage derived to the ad¬ 
joining uphmd 1 his miniduw was not worth ten shtiliniri an 
acre previous to such an Itnprovement. It conusts of a alnall 
deep dingle, with stoep banks. In w bich a copious spring risea 
near the ttui the upper part bUng formed into a fish-pool. 
From this head the water to conducted on the dinerent leveto 
on Mch side, with the proper cAh h-water drains carxytn|t the 
water round the various knolls iTae whole being adorned Iw 
some fine trees, It forms for its extent a veri peniset unuai <« 
useful and onmmental farming Itshowa now much may 
made of such a pitc# of laao, inoapahle of any other Nkt of 
useful occopatwn .... ... 

Much monevp Aowcivr.fw th(§ neighbottrhood Ms tofo .MfWvn 
antoy by maeHnft /«*(dwhicli has not been ynovioas^ the*' 
rou&ly drmmed , this hiuer improvement Is the feandaMof 
all otlien. Another mistake has also Men fiillen Into, by aU 
temfi^g to c on vert into water meadows peat leJto, wUnoat 
liitt brlngiJig then to a proper state of conilstency uy lu—- 
ofrepeated 1.. , . " -sand top-diaisliuab^ ApioMrtiimof 
ten aersi of wsdarAncadow to ev^ bundrad Mres ofparimiv 
or4rabie tasdj adds at least (wo wlngx aadftxpenMan amM 
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nliMof •vetyAOvofMdiftfltfBii Isaddiaontsftfidr 
wot balnic pat npoii th« iiMada«r» 

T%t oiUMkm anrf qf Urd ^qffbrd Im boen aiod in 

wbauTCT ms It couta bo employed bfloeilclalhr In ontendlng 
tnooomm or advcodng the sood tpdhaviour of hit cottaem; 
a oondiiQi lO ahancttrUUc of tot great and iwulthy propnetori 
of theae kinufdoniip that It mnttuhrer dietinguuh them la the 
hittorp e€ hmnan beoerolAce* 

Widow#, ‘whererer they haw beta neeiMaiy, have been en. 
couraged, either aiding them by mbtcription, or bj gguicing 
the accommodatioii of ■chod-houeea. Two Banka for bAvlng^ 
one at ItUlwhall and enother at Trtiitbsm, of which Lord 
Stalfbrd U the treauirer, have been tMabllihed, and the whole 
details are conducted by hh managen, assUted by the iiamchial 
cteriQpmen and the prlnci|«l tanantry, and their success among 
the agricuttiural labouren has been very gratifying. 

The chartitn qf Uu9 Jiimdu are worthy of an EngUsh noble* 
man, and during the reMadence of the Marquess and Mar 
chloraas at rretitnami there Is dtstrlimted dally to evenr pMir 
ol»|Brt, who is travdllnff olong the read, and a ho applies for 
the same, a portum or goo<t whelooroe bread, In quantity* 
about fourteen ounces to each full grown man, ana less In 
uroporllon to women and children* with a pint or good table 
beer. The numhetr of people who r%.ceiml thU Mnat on In 
1819, amounted to Wif men, ^76 women, and l78Jchlldrtii, 
consuming 1^90 loaves, and I7O? gallons of beer From this 
I harity are excepted all soldU*rs and sailor* receiving the 
King's P'lytall iwrsims residmgwitlun thi. parUh ofTnntluin, 
or in It*Immediate vlcinltr Othei disiill uuon* take pbu^t on 
particular occarions, tor example, Co those who reside In the 
parish, annually on St 1 honias^ day, there t« 1 distribution 
uf a certain quantity of beef to the poor During 1819, there 
wore 19,78'i quarts of rich soup, ana aiiove ft WO quarts of milk, 
distrlbul^ within the parhh, besides 14,134 quarts of miik 
givi<n away under the need of lUouancc.* Nu<h farts are 
strongly illuktratlve of tlie benthi isl efl«.( ts derived to the poor 
from the residence of tho gruit ikiniUes of I ngl vnd on thtir 
rehpective estates 

The foregoing statement would have been given with some 
IiesitMion, had not the fttet* been of a nature rather to ixhti it 
and Ulustrate the chamettr and extent of thi diarttiesdutnhuiai 
by <Ae /freat Jtvntlus <1/ tngtawl ineenfral, tl»ii oa Ixdng at all 
)Wcollar to the instance * rhuii tho dctaiU btling, 
theae &ctt m ty help to explain to fort ijmcr* the nature of the 
connectiM wUth exuts between the richer and poorer classes 
In this country « 

The fonm qf iJine Bnd, opp of those which com]iose the 
Staflbs^shire is partly situated on, and is partly 

contiguous to ^e erut end ol the 1 rentham estate '1 he mha 
bitants bring 111 supplied w)th w iter, carrlrii In bsirtU, they 
peritlomri to be pKvided with this necesury iwticle, whu h ro. 
quest has been complied with . and this town, ifter a very 
consldenhle outlay, now enjoys a regular supply ^ water, con¬ 
veyed in inm plp^ 


The ehamHr tf -«# wwi ypy 4M 

also an objMfc of great Midttido» ua witmt any iidma* 
enca with (hS manner in which a ttian niay chooM^fo octum 
htmselfi tbalr segulac and deoem bcbavlciir |i made, the sub¬ 
ject of care and attention, and the si^ari) hs strfet direoCi<tti| 
to wntth can^lly ov^ them, and where poMbk to prometo 
their tmvrovemeut. Wherever a potato garden can with fd* 
vaiiiw M ad^ to their cotUw^ that jwoommodatlon Is 
aifiiraM them. In Uie vlcu^ ^Troitham the cottages are 
of ^ best sort, a^ with th^ aatdpns ke^ in the uiotot 
order Toalmost every one of tJUMnuatfached land tor the 
maintenance of<»)e or two oowi. It b a ureqnutonce wmtliy 
ofrane^, that of all the labeuTeri who possess a odwj, none 
from the poMli rale, except one widownt Tran* 
thim, who has a large family, and even In ihb instanoe^the re¬ 
lief she receives Is in s less ratio than any peioai labouring u n d er 
similar dUiiculties (Lock m 1819-) 

11 Live Stock 

Cattle generally of the long homed breed. The ^taffiwd- 
shire cow b generally considered a tolerable milker, as writ ai 
feeder 

Shrep Three sorts considered native breeds t the grey-fheed 
hornless, w f annock heith shvep,wlih fine wool, mt black¬ 
faced horned, with fine wool, and the wlUte-toc^ hornless, 
with long ur i1 

Snine a irow between the slouched eared and dwarf 
breeds miuire ludv ottontlou w toedftng, aod easily get tot on 
the refuse ot tlie dairy tw b im Pitt, tho reporter, bad a very 
fini sow, which littered tin at the first titter 

iLtkhUt Wild In the sfuidy Knti* A good many bees kept 1 
Thorlev's plan tried, but bees arc tound to succeed best in 
straw hive* thibhcd In autumn. ** Those which have not 
rnmed a sufficiency of foetl tor winter. It la doubtless humanity 
to destrm, a* sudden suffocation u better than a prolonged but 
certa n starvation *' 

12 PoltUcal Economy 

Hoaib now generally jpxid, numerom ciwals; sever*! pri¬ 
vate rail roads Minufii iures, cron, hardware, nails, glass, 
toys, japanned goods, potters' ware, cotton < loth, lilh fabric*, 
li Hther, woolten, Unini, and many utfu n Manufacture* somo- 
timev carried on in the country In <>fragghng gmira ot honws, 

but for thi most port In tow— Manv tnoumndt^th _ 

nnd w )mm employed in making nails An ilgri<*ultural society 
at Newcastle, and 'mother at I itihfield 

Experim atal tanning ** It would be a wholesome plan for 
the liotrd to commence farming upon their own ide is, parti¬ 
cularly in counties where the nuxict of agricuHtire set m impro¬ 
per tor instinii, 1 nnci^iie, ^Vtstmoreland, Cumberland, 
NorthumKrland, , by which ocular demonstration their 
11 in mi^ht be imluted tor hearing or rpuiing of anv rartieu- 
lar pr icCice will not do for ianner* in general " buen is the 
reporter s ojimion, la ours a roost cnoneous one. 


7797 W ARWICKSHIRE A surface of nearly (>39,760 acres, mostly flat, but generally rich In soil and 
beautiful in appearance. It is chiefly a corn county, and produces excellent wheat, but also many flat 
cattle, and formerly much cheese 'ihcrc are no distinguished agriculturists in the county , but it has 
*' produced more good to agnculture than many others, by giving birth to Okington, who gave rise to much 
discussion on draining {Hedge’s Bipott,n'1i, Muitay’s Ripoit,lW^ Mat >haPs Heview,\SXi Edsn, 
Cax 1827} 


1 Grogt aphiral State and Cn enmstances 

CUmnttj mWd h^ilthy S W tho prcvuHng winds 
cftocts of an VAiiUrly variation felt till the middle of May, 
nnd vegriatlofi checked, nitf, however, by excess of damp or 
frost 

Stnl^ chieflv clay orsand, tnarl,and liinefiUno Theportifm 
of sandy or moorish soil ver> sm'ill 1 he tvact of land culUd 
tho cou^ of Coventry n a rich, rid, sanly loim, rhiefly In 
grow The land near ihrminghain Is i^nerullv either sand or 
stHTctay 

Mintralti yrool, Umestone, freestone, iron, hlue flagstone, 
mart, blue clay, and soa)»y clay, which the lau. Earl of Warn ick 
attempted to prepam tor sale os a soip 
52. Property 

est'ita Stoiwlclgh, Chnndos Leigh, E&q , S'liGOO 
acres, but aiptvu variety (d extent, and tome curious and ab 
aurd tenqres 
$ Btnidinge 

Warwick Cattle and Raglcv first rite edjfirrs Old farm 
houses built of road and umbtr, and frequently at the extre 
mlty of the tonivi. The Duke of Buccleugh, at tHincburch, 
hat conttroeted some g^ tormeries 
4 Occupatt(m 

Farm* from 80 to 500 arret; 1 W the average sire on tlie 
larrease P a nner* In general «exroedlufdr *by and lealou* one, 
sonridered at at the head of his prfifession, told Murray 
* he did not see any advantage riie county of Warwick would 
derive firom sudi a survey } that It must do a great (Uial of hurt 
Instead of good t and that such being bis opinion, he det 11 ivi 
givlfw any Ififormatiort on the dittormt heads of queriai put to 
nim-^ lands griwrrally heM at will, hut very low renut 
Chaap farms. In gen*^«, are a drawback on Ind isiry and Im- 
P T ovrrodwts ftyi u era thn have rhvssp tortna may ftinn well, 
but thoae tihat have doar fiurmi most torm well, or their career 
will soemtarminato 
A Imptepnei^e 

Fhpilgu thf loubla and tingle Rotherham with wheels, the 
dfhitmbwwfi of Ave or ttxhmn m a llrte^ the single plough 
1^ mfv aae touk. ar five horses in a line, and in tioch cases with 
a, (Mver* BmfUh idougb, with two bone* abrooM, and no 
driw* the mtocCtf remarfct, would make better work, and do 
ntore if it Soroe wtonowiiqc and throhing otocidnes in use 


tiiage. 

Lane erooM ridgif mthered very hiidi with ft small one 
heuriwn ; |pi only one yoking per day throaftoout the year. 
Frilowlty^ gfioeral, q^id then two whlto < 

7708 LEICEgTERSHIRII 


7 Grass 

935,<RM) RcroB In meidows and pastures, and G0,(KX) in arti¬ 
ficial htrbig I ormerly dilrying common, imd Warwick¬ 
shire checsi** produced ill aiuiuluioe, but now lirecdiiM U 
to*t Assuming it* place Old pnsturci overrun with ant liille 
and rubbish Mumy vert prophetically otMcrves, that if 
ueice were to take pHce, gent* lands would be sa&r for the 
firmerlhancom lamb. Dairying and feeding, both in practice. 

8 GatttifisanHOfrhntdA 

* Thegirdcn* of ihe Manpils of Herttord, at RAgley,noied 
Aw their pine ipplcs, few sale* wchards of auy extent. 

9 Woods and Plantation^ 

Oak and elm every white abounds, the fiOigh estate the 
bent wooded, but every where abundance of tlmbn 

10 hnpioxemints 

Much drrining dnnt In the northern vmrt of the county t hot 
It is rather singular that the namm of Farrtor, Llklngton, or 
their iarm*, are not once mmtiomd In Muiray^i report. 
7o<ieph F Ikington lived at Pnnecthon, in Hrettonon Imns- 
moor, slxrrlle* 9 W of C oventrv, ana afterwards in Blrmlng 
ham Hedlid In 1806 He was a men Mnpinc praotlHoner, 
and knew nothing of geology, tho only fonndstlan tor dram 
Ing on ecientifii pnm ip'es less even Hum some of his evan- 
tcmiionuies, aAFarey has ably shown In the Herbyshlre rcqpmt. 

Imgah H iirA..tl*cd In a few places on a small seale. 

11 T tve Stock 

No pynloular Iweed of rattle, but as feeding k the prevailing 

S ractice, tormen buy in whatever breed th^ think will pay 
lem liest f ^ 

Sheep a good deal attended tej the )arg<* polled sheeps or 
nnilent \^rwlrk8hlTe,nnw grniratty mixen witfa^hi^ lireerls. 
The first cross of a Leicestershire ram and Waiwickshlre ewe 
prwlures the lieit sheep for the butcher 
Horcfc, the heavy nlsck Leicestershire breed i a good mwiy 
breil, of cart, ooarh, riding, and hunting horses 
Pouifry a^inds, owing to the pievAienre of small tortps, 
great quantities sent to Blrmingbaoi and ^ oqdon 
Giowe, as pheasants, poftridg^ and hares, moiw ritop com¬ 
monly abundant 
19 Poltitcal Mionom^ 

Hood* tdcrsbly good. several canals. Inpumenthto manu- 
toettires, rqie^a^ at Blrmtnitoftm, tor non, and otheri of the. 
metal kind, and rovmtry fbr rtbanos. 

13. Means yf Imp} ovemeni 

fjeuesf a more eranoraical mode of labouring; dririnlnlci 
dzUied root, and herbag^^ crops, and better rotgrioik!}. 


. ___ 522,210 acre* ot gently varied aurflace and fertilp iol!; dlMIn^4bhe<} for 

It, naaim^and for the progreai that ba, been made in the improvement ot cattleVnd thew. It ii the 
OdfoMM whmo name will ever Hand at the b(»d orbreedlng former,. (Uosti's Beport, I7M 

EtU’/lle^i, 1809. MarsAePt Review, 181& Ssnith't Qecdogleat Map, 19&1 ) 
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1 state ^Oniimaumet. 

^ tta liiMiitiitni 9r6«f(ft0 9«o» 

m m f~vSirniiiit* 9 l^ki ben vMcli 

giifitiNt ftM iliicif dralM^ niawcvrae mtt^wjeili 

cinbv \oKMi wm Am meedovi i eompoA the lolt of the 

ommtsr* Dfaihleif io#e(l|mflNrB»c<jniMiof«mUdM«bte 

loanii of a goal ock a w mail bottom. 

Mintreti i ooaU leadjJ:^, •lata« aod fraofeimei aH 
irorkofl* 4 mlfMmf(|t«t#Barton 1^^^ 

5. * 

fiiiatn fcnnuy lURei ihu at tbo Duke of Hutlarid has 
been nhiab impcofol, and alwara mamigodlin the moaAibtjal 
and benoTotaot miikn«. 

5. Buii(Hng$ * 

Mam eerj magaifl(Ant» at DelVolr Cmtle, Donnlngton Fiiorfi 
&c nnn houses not biiili since tiia commencemoit of thif. 
ceniuMart of toiy iofttrtor constniotloa, Uiabcr and pla&ier 
covered with thatch. Ingenera^ the mod^ enclosed parlies 
luive the woivt ftAot houses, they being almost always cooped 
tip In Uia TUUjiive , la the move .indent iDclonires. &rm houses 
have been erected In the mldsC ol the occupations, and built 
with better niaterlal*. Ihshlej farm house is of ancient con 
stfitcUon, and ^s probably been buUt at dinttent Unursy 
whence it wants fkffalixHj and compactness it ha.S| howevcry 
taken ^togethery a style of nosUiral sinipUt.Jtyy united with 
neatness, and eiblblts a specimen of that Judgment and uste 
which Joins convenience with economy, so far ai. It tan be at 
tallied without regular design, she emt buJitlingH too set m ro 
have been put up at seimrate titnesy as wanted. the yards and 
navementa are innarkable for neat cloanhntss, and the whole 
farm budniUB for beingconthicted with goo<i order and s>sttin 
The honsea of other prlocfoai breeders ore < onifortablo and 
substoiul^y and of courM fmed up m a sttle suitable to the 
Ubte and situation in life cd^tlie occupier 

Coifaffet generally m villager, and formed of mud walls and 
thatch > a ^ gooa new ones or bnck and native slate 
4 Occ^paifon 

Farms m all sl^es a great many firom 80 to 100 acres, nn 
whiUi the formons work with thi ir own haiidh, mir market 
towns, many under !if)0 ainsy occupud by trade wiun md ina 
nid'acturen, i^eral si/Cy KHl to ^UO acres, and Ui<s« of the 
principal IrecdafSi from iO(J to 600 acie<( I ind ihietly in 
pasture f<» sheep, the dairy feeding oalUcy bleeding horses, and 
hay lor winter usa tlairy farms have al-m bufllcicnt arable land 
to produce straw and turnips for their own umi, the nfost in 
ferlor soils in araUon Tlie Duke of liutland hai» 2000 acres 
in band. Including the park, woods, g*irdcnsy &c At Don 
nlngtooy Lord Mwa had '1/0 aerm, und«r a Northumbrian 
bouill, besides tiie purk of IjO acres DisliUy lonn, neir 
iioucliliorough, in the occupation of the family of the Bakeudls 
for uireegenerations and now of Kobeitllonevboumc, n«]ihew 
to the last Hobert Bakewei), who died i bachelor, contuns 
between 400 and VX) acres 

'rrif^eUion is judiciously practisi'd, and the culture of the 
arable uplands has been long londncteci cn so corr ct a sjs 
tern that few weeds now u»ine up, the mcMi troublesome is 
chickweecl Heifers of three or four year; old draw in tlie i art 
or plo^h, three ol ihetn form a team, and work mne hours a 
day Farmers in general intelligent leases not universal 
? Tmpli ments 

I'lough with two wheels and drawn by three, four, or five 
horses, or rattle In a line walking in the iurroa *1 hlrty yean 
ago, wheels were tint applied to the fore end at the beam, and 
it was found that ty pitching the plonghs a little deem, and 
setting the wheels so as to prevent its clrawmg In too dc ep, the 
wheels were a sulhc tent guide, and the plon^n requited no one 
to hold It, except in plac es of difficulty, one person attendiim 
was therefore sufficient to drive on the team, turn the plough 
In and ou^at the endv.or guide it in pirtUular hard at soft 
places i^n after another furrow w is i^dvd, by dipping .uM 
addition'll beam to the oft sidei>f the former one, soinewliai * 
Ifiiq^thened, with foot share ancrshelfH ard the same number 
of wheels, via one on each side, guiding Uie two furrows 
Among Uifi uncommon implements m'ly I e included, a rack 
and manger for fnir culta on wheels, to be drawn from one 
pasture to another It is stiu'ire In tlie plan, and therefore each 
colt hte a side to ibvel^ end cannot kick or bite at the others, 
a brmkfor shoeing oxen, a fastaimg for cwcs, to l^oom the 
fotlgueoftheram during ccmuUtion, and also several ploughs, 
rakes, foe. the inveiuion <d Hanford and Co at Ualluan, near 
Loiotflter. 

6, AraUe Land. 

Many ferm have none. Drilling com crem prlDcipally in* 
troduoed, but not for turnips, even at Divfdey, thottt,ht to 
lose ground | cabbaji^ and rape a good deal cultivated cn the 
soils too strong for tumipSi w 

7 Orast 

Fxbsllent meadows on the liven and Tills, fertilised by in- 
nndatieiisi upland pastures som^nes manured Stufon 
eheeie mue in most vllligea abnii^Mtlton Mowbray On 
the Trent, oonstdtrable patches of reed, which pay as weii as 
the best meedqw land 

8 Oardtns And Orchards. 

Gudm much wanted to coUagea i orchards rathw neglect* 
ed, though the soilU in many places well adapted for them. 

Sl Wood» 0rul Plantations 

Few, esetpting about geotlenien'B seets, and Hi the hedge¬ 
rows. WlUowi,etpolla^tgroWnoDDIihieyaDd other forms, 
to supply ftofl for hurdles, rmU, and gace% 

20 Impraoements 

KUngion was a good deal employed by the proprietors Ir- 
^ otore extenslvety practised in thu county than in most 


NoHmanbeslaiid, and LeniiMilrtt the letter «f whhfo were 
most probably the stoclb from wlmfo BatasweH hie 

biwedi His lint bestoow^It Ulwliev^, wereartfriliyAtstoed' 
from Webster ot Canley. bi WarwkksteHei and m fomoes 
twli, Twopenny, waa bred fromoDeofthesecows^ev from onp 
ivocurrd from FhliUps of Ciarnngton, and a bull from KssUn 
- imbcriuid. Frmn these beginning, with greet JudgoMt 
and atfeptfen, m i short time he reared some beautlfol cutfe | 
they Vera tong wid hne in the humi had snail heiMlt, «* 
thro Its, Hrateht bocks, wide quorten, and ware IMt in 

bellies andoffaU, they were gmtle and quiet in thSrfempent 

tbev ^w fat with a smaft pruportion of food, but g*ee Iw 
milk than some other breeds Some years ■jn^ Bake^l ynd 
tliree new niUohed cows in three separata stAls, a Houlftnap, 
a S(otQli,and one ofhlsown breodj tlie Reddemaas ate molt 
food, and gave much the greatest quantity of milk, the hcotch 
ate li!Ks food, and gave less milk, but produced most butter f 
his own cQw ate feast food, gave the feast milk, and made the 
feut butter, but laid on the most flesh i hence If will follow 
that the Dlkhley cattle are moftt adaiUod fsr the grasfer, and 
the iirodttce of beef No man, perhaiw, ester macU. more rom* 
parfeons between the dltUrent I reeds csttfe than liakewell, 
and no om that was able (o tcl( so much has Md us so little 
about them Many ca}utal hnrds of cattle in the county, a^ 
a mimbor of dairica, from which groat quantities of che^ is 
sent to market 

SAeep 1 he present stoi k consists (f tliree varieties, the eld 
and mra f cicustin, and the forest si e p 1 ha old breed, which 
is sproud over Northatiiptcmsluroj Warwick, and Unccunshlrf, 
arc an Smpruvementon the am tent stock of ihetmnmon Acids 
1 he new I reed Bakewell produced by br^lng from solecced 
sheip fhim Ills nelgi bours flocks, or those of the Gibbers A 
ram scaiety was formed by liakvwcJI and others, and stilt 
exists, the III wi t of which w'lsdmonopolyofram letiing iha 
late li kewtil bound himself, and his successor, HtmayfenirnO, 
finds himselt not to ei gigctiur show Ills rims to any person 
till the members of the soiivty haw seen them and are sup- 
1 lit d, and not to let a ram to anv tierson within fifty mlln of 
Leuvsur, for a lesii sum than nfty guineas, for wnicb, and 
(ther iirlvlkgcs, the soriety pay a large annual sum | and 
) ioiicyooume, and the other members of the society, con¬ 
iine themi«Ives not to sell, nor to lot, tliafr ewuO^ wy 
price, n ir lo show tluh rams at any public fair, nsff^ any 
other pl*ice thm their own houh«i,^id that emV wt slated 
tunes, from the 8th of Tunc to the 8th ot July, and again 
from tlie 8th of September till the end erf the season ^ with 
‘Viral other regulations of a siinhsr tendency^ 
itomh/hftg alon# has produced to BaktweinoOOI In one 
year 1 hi greiteet prices were paid aliouLlrfMd, unca that 
Unu they have dicimed , auH, shout 1807, from sixty to ona 
hundred guiueas haw lacn given tor the use of x ram for one 
season Much curious informMion on this subject will be 
frund in the report 

IV nut procllMKl 

talhfu IS prat Used aii usuvi with grass, and In winter i^nd 
ring witli artifici d fo(»d DakeweU iroqucntly fattened ihecp 
iialls In three dnvv tlwy were leconcffed to Ihdr confine- 
enf, ami iicgm tofGni ** 1 urther than this,*'the reporters 
formant, Dakcwtll s suooeisor, '* knows not, or is not iKciliied 
mu ate 

Ihejrk. . »fined to Charrwood theyaregrey- 

f ir-vt, <vnd paitiAil __ 

'Vrstshavc been bnd in Lclcestorslilre trmn time irnme- 
.. .ml, and the breed consult'd sutwrlor Baktwetl vent 
through liollm d and f landers and purchased some Frlosiand 
t s, winch excelled m thusc points wherein he thought his 
horsei defective, fiom whi^, with great labour, expense, 
end Judgment, lie produced some c*vpilal Imnes, and in par- 
t cuUi, his liinuus hoi^c Gee, Uie noniest, and most compete 
and b^utiiul, creature of tie kind that had bs^i seen in 
Lurof e How fir his clegint points were adapted for the 
I ibtiur that lior%es cit this sort are iirinclpaljiy desfimod to per- 
torin, U a question, pi>rhap6, undeb rmined, Ik. tiin as H may, 
beyond all controversy he was strong and handsome, and ooiti- 
mvndcd tlu admirdUon of all who saw him, for a time he was 
the first sul )ect of conversation, and almost the vnndcr of the 
day . he was tvkeii to Tattersall s, and shown them to the 
noiility and gentry, with great aiqrobation, and B^kewelt 
had tht honour ux showing himpej^onOKy to (leo III., Ito 
Is Slid to have been very quiH and dorilc, and BAieweii, in d^ 


cipital hlaik stallions are constantly kept, these are o^aslm- 
aliy workid, and are always rendmd docile enough for that 
purpose, if w anted. those kept at home covw at two guineas 
the mare, and those let out never at leM ti^ wa guinoa. 
k ight or ton brood mares, of the some stout Uock breed, are 
alM) kept, but no aoldlng^, ibeso do all fonuing work « 
b^ween 400 and oOO acres, with occaiional asswance frnD tlto 
itallions, as w^i as from bullocks and hcifem, o* the xnara, w 
that ate fit are |Hit to the horse, of which three aro leckotyj 
upon the average to rear two loaiSi aUovlng one la throe ws 
cwuaitias. 

uwd In man, part* of the count, ftr coinlm 1)U__ 

ondlatcljiniroducedaiflirroeis iUuk, npKulIf fOrclM^iM 

ereon crow from clnje, toil*. In wet weather, their lUm Miut 
hieht Tne tumlpiannier* open at bottom, to lUOTt w 

Lord Molia had bpanlsh italllon oeaea. fourteofliinda talgkf 

wWchholetoultocoverattwojpuneaaamaw. . 

JfutM hare long brat m uae tor tbo aoddle, aa(a-V0M..M 

*BMr*'^«tl, Implored bj rarlotts br^a. ff«qr&o.i>^ 
aeem to wre a gtoa ot the rrlld hoof datt qr** ta h ea jtoea A. 
nunne and ^kaWrc^jAt^Bmi^^i^ajJ^OranM 


II. Ztve Stoet. . ^ ^ ^ ^ , 

CatQo, the loiur homed hieod. /What rra* the parUeoIar 
hned of cdlife In^oteeatenlilre before the middle of the teat 
centwy, ibont wbleb time BokewoU began Ua eaertiona, h la 
dilQoiilt to datomilDet ephei^ there w*a not any dbtlnct 
tmU, -Ini uM^tar ipMtlo chonc tn, whembygne, nifght 
b# dUUnldiadt oUtioafrii there rrers alarm gr^ mimbna 
hredTi^rStprodiios wai nem e^ lo m aund, ef tbo dga.Dot ^>p.o> 


bacon from whoae ptoi^n, li at exuioidlnorj avOMOM i 

^’pSMatfmdedtOibutaoticmucbMthctoorre. ^ 

12 PoUlieal Eeonomtf , * . . 

Th* roads in the north weU of the couifty, to . 

hood of Loughborough and Aahb,, Bo man, of IhiwWi 

oSmwore 

gnBotappctt thM the, «• conaldoredtob^itMMihVW 





STATISTICS OF AGEICUtTimiJ. 




PaiwIV. 


eftt from the crib. J(t l8 « 
dunff.ier intli<*oppp4l 

chair cutteii^U^ubcrrsj i 





clow, or ratbor under ir(>pdinf ptm^ I thrcshbifr 

foaeM^, cwi Iron xuk itands, caitto critM mounted on 
poeu; which turn round on a pin, lit (hat when the ridtle have 
well trodd^dw Utter on the two opposite skIw^ in stOKUng to 


11^2 

snjr Kiviinti^ bj thoM who liw lil.Ua tbamt «nd conMsntliF I inos, aM> coMoD-vorkh bM.i ilMtM lb, ^ 

luetbonM v*tlou. nllw*]rt and owU. Manubcturea, wool-1 Xateaatertbltaji^ MH«idt|liat. Keilb y*» 

tombing, woollcs yani] wontadi^OK.bp«claU, wanisd ttock | bUihodl794. ^ 

-r r 

77y9 DERBYSIlIRK A mountninoui andhlUr kurface «f 63&080 ^crdtbtif | 
more remarkable for iwiplnlng and manufacturing productions than it* agr|cq 
the same tune both a^boro knd pasture county, and noted tor its (!heeK^ it la 
and uiterest, and the Report Farey, in tpree volud^, is one of m^ignost < 
the county reports • It is an example of extraordinary indiis^, rMoargb, 1^4*^ 
and will bo read with great profit by every class of readert Farey^oM, Wrf' i 
*the iqte in which he lived. ^ {Sronm’a DeibuMre, 1791.* Farej/c* 

Svols 1811 to 181S lta> shiH^sJUv 1812) 

1 Geographical Slate and Ctrcumstanccs 

Chmatt Cold on Ihc hlU>, but faiild In the plain, in the val« 

hoar fTofttft often injunout no provaxlmg winds i rula about 
twen^ eight luebes I er annum . 

iS«« vtn vanouA, chirfly calcoreous 

Mineniu Jjead and Iron those chiefly worked also some 
rbic, calamine, black jack, raangan«a.| sulphur, Stc coal, 

(lino, alabaster, slate, fiwestone, paring stone, rolling fnlndJiig, 
scythe, and cutlers stones, an I a \arle^ of othsrs, i >tii for uh< 
and ornament, as spar, Otc Clay tn some d stn< ts, as at Over 
mexir «s bum^ bv •.padetuU, ilritd, and mixed with small coils 
in heajH, flnr t)ie roads I M Munday, ksq c f ^hlple , font od 
his priVate roads of a sort of bricks, made without the corners 
(o avoid the tiuty 

Wahr When scan:e, drinking ponds made by puddling uid 
pf Ting In the Gloucestenhire manner An artificial t md dls 
covet^ m 1808, concealW under peat, the head of which vis 
puddled in the centre a proof that pu Idl ng is no new art 
htone nstarns, placed in the lines of neatly cut thorn hedges, 
serve to supply two fields tb« water brou^t to them in tiiln 
ainc pipes, as Wng cheaper, and pexlia^ more durable than 
lead 

2 FHatfS 

Of various slzea as In other counties managed by attorneys, 
at a low salary, who make It up by law btuiuesb, and other 

wjie 

3 Ai^dtng^ 

1 bilWluislh. ri illTi Tnnr. ml nunir nlhir noble stone man 
aions In U\h county g( xl houses conjred with cenYut 

(known in l>tmdon as AtVlnsoii >,1, made ftom day stem's found 
on L^plMulgrtvesestaUs in Ycark^ire, and which I’arey eon 
aiders oa buptmor to that mide &u nthe elsylallsoftht lAindon 
clay stratum^ Grottos frequent, fitted upewlth the spar ol the 
c* unl^ At Ash^ver a ftwe of a chimney piece, representing a 
section of tlio strata token across the r ansh At Chatsworth, 
and various places, the spits in the kftch«*ns turned tty wat^ 
wheels, of the ovonmot kind supplied by small lead plp^ Hair 
lines, in covered toxes, | Isced on drying \ arts, and the lines 
woumlandunwound hy a haiulJe,foruryingel theb Atseveral 
housm fbot lath wheels, tumltw sj Indies on which were other 
whwlH,. dremed with emery tor cieinlng knivo also bruiih 
spindles for boots ind ^ocs, is at the Aneel Inn, Oxford lioot 
rack, In which boots oM reversed on U] right pins and taken off 
by a sdek, which prevenb dust setlJ|Mg Inside the hot t 

Farm hmtsfi os in other cnuntiiSTn ft^w g od ones recently 
erected One of the most corflptele farnierus is that of the 
1 arl ^ Chesterfield, at Urclby i irk, it is of hewn stone slated, 
find combines a gener^ farm vard, oalry uri, md two pou Itry 
couitH, mdudlng |hoasantrlis llnil hiigh in ^.cneral roofed 
with grey stone or other si ite water, in m ne ca es cr ndiicted 
down flrom gutters by a light wooden rod dovin which the 
water runs as well aa If it were in a stout or tulo, and not 
blown about by tlie winds, ah U would if no rod were there 
Fire proof floors made by arching them with hollow Imcka 
in the cottages, cast iron oiais by tlie sides of the lires very 
common, and alio Iron eistems for hot water both theso 
were orieinaUy brought Into notice by the GrlfBu hmiidry, 
about 177" 

CoUajKM better than m most other counties some good ones 
erected by the principal manufacturers and noblemen Virgin s 
liower, or other beautiful flowering creepeix, and shrulw, and 
plants, are not uncommon at the cottage doors In this county, 
among other Indications of their attentlmi to neatness and of 
their comfbrte, compared wiUi the inhabitants of the miserable 
huts in many other dlgtzicts 
4. Occupation 

Farms genereltf of small size farmers rank hlp^er In Intri 
Ilgcnee thait those of most southern count ct nothing liut 
leos^ and larger ocrupailons wanting to render this one of the 
most improved counties of Fngl inn Best formen also at 
same time manufbqturezi or miners 
5 Jmplcfncnts, 

8wlfw plpiigha and pair; (me-borse carts good harrows 
(Jig lOw j, aroBdingsclasarSffiwclli^lngotf weeds among cum 
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ttu ir a&hes mode into 1»1U, and laid aside, to be us^ as ley for 
wBshlntf This practice d^loet with the firequency of enchX' 
tfures When wcwms are oigaged forming worm casts in 
fields. Matter baiie? chaft. ftre^ and dry ftom the wlnnowlnff 
machine, which, sticking to the worms wluei they oonie oot, 
prick ttvem, and prevent their return to tfieUr hides, till rooks, 
«c deverur them 

9 Gatdcfu and Orchards 

Good market gardens at all the prlndpa] towns, and fow of 
the farm houses and cottages vnthoul gardens ** Ramuol 
Oldknow*>M of tiellor keeps aprofossea gorier,on ihroo 
arxesof rich sheltered land, by the river tmyce, on the ClHShlre 
side of h, wIm cuHivatn, gathers, prepares, and delivers alt 
the nseftil vegeubleB and common garden nuin In season to 
bis cotton mill work-peo|de and tenant, ud rendara an account 
once a (bctnli^t to the mill agent, who deducts what they 
have purchased from the gardm from their several wages, 
the poffoctlon and utility ofhH anangement for these purposes 
cannot hut prove highly gratifrlng to ihose who wish to ere the 
labouring ciastat well and coiflfor^ly provided for from the 
frultscf lhair indaacry rroper noiim« fok <frying» claanlng, 
and preserving garden seeds and fruits, and hla waol-chamber 
and otter ttkawcis^ art attMted tottegardfriar^ hoitte,aiid 


6 Fnetosure^ 

In betting out ftnees, less attention paid to KpsraGog the 
diflsaent ku df. c f soils than is rc^Uitei walls frHuent, and 
1 les iflen made in tboni for | asdngtf leen; to bo closed when 
not winted I y a fl it i>tongi slacked innt pwttrcd on the lace 
c t a newly {Imted he Ipe (as cliy la m Norfolk), to prevent the 
weeds ft ini rising Voung thorn hedges with a northim 
11 } ect do I eit, as the morning sun In spnng Iniures the bud of 
ih e (iciiii, the south when previously coveml with frost, 
lU to of Uioms, sometimes i lonted as sets with sueceas i <dd 
thorn hedges etfectudlly renewed lir cutting ofT tlie shoot, 
bcluw the Rutface of the ground, the roots tlien throw up 
vigorous fahooG Neatly <Wt beuges at Adhlioumi M^pie 
Sian, limesU nc, and marly soils found to sutt Uic holly b^ter 
Uian any oUier 

7 Ai aide Land 

Only one fifth of the county in aration, formerly six horses 
were gener illy emi loyeil in ploughing, now only two turnips 
dnlled in the Nc rtnumberland manner In various places scmio 
wheit d bl led oats a good dial i ultlvitod, and o it cakes or 
Hiver [Ger ) cake made, I y pouring sour d ni> h in a b t vtone 
a sprinkling of parsley sou n witli cWvr to prevent rettlc hov 
Ing, s dcR of oat ricks tin k d in with a spade, to leave no loose 
straws few sparrows to rest on 

Chamomu ** is cultivated to \ very considerable extent on the 
llmchtonc and coal strata near Ashover the flowers are 
picked by children, dried first in the shade and^tbvn on a 
mall kiln, afterwards packed tight Into bags, and sent to tlie 
Jjondon druggists \ the crop^stands three years, and then gets 
weedy and declines ** 

Wiad cultivated on a am^l scale 

UVutm fl rt (GenMa tinetbria) infoets old nsstnrea, and is 
pulled when In flower and dried and cold to the dyers 

Vemw (Achillto M lUeft Hum) is In some places also taken 
up, tied in bunches, and dried flwtbe dyers* 

Fo/enen {Valeriana ofllclnjUlls) Is grown at A-shever, and also 
elecamjMine (inula Betontufn), lavmder, peppermint, and 
rbuliariH on a small sraJe, in one or two plaen. 

Tru0e4 (Tbber cibkrium) collected in various places, espe 
dally under the ah ode ol tlie beech trees, and on dry Mdge bagka. 
liusai formerly cultivated for tlie flowurs, but not at present 

8 Grass 

Three fiftte of the eounte under permanent grasses (thongh 
It appears by\he marks orrldges to have been tbmierJy every 
where wame), and the application chiefly cheese making 
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.UnqtU' (f&m ■ oCMpgoI, ii^ 

Imi eotUt^ni beltniglni to 

iitU U *411 wMvtcd fot 


e>«»’ , 
n wlj atr UiBii. 
lUxManalitjOoli 
inuth uKcn to 
iH.r.iu'''-- ^ 
foalili 
on Ibe &Bln«r(rc«l>^ 


|ic> n^tokteli b much' iB 
ml ]^lto|M|iau 61rJ<iw)ipR 
i» cxpaiud'ntea Wi a ml* 

'3R>Sgk‘’"flSfei‘„*!l 

tolill iheintervcniug patches wUb 
^lU n^rtr rt^quiM any 
*xas, m moro iagcmlfRu 
•“mlTOre <mP the hn h 
. tu thin9lv|i^ouUi^)>e 
anti eeJi^flkavaLmode of proilucii g 
iM on prtiniug and tho 
pcdnt^doiuby vintMut.sampleii> 

n<Z<>da<!fiR and wgll truned» u% 
,al ftod ouyi^tXcontrlbute totbe 
Blngiu>hRw> #an^ fort^st tree 
iiiU.Teah^ftnuch in tim 
licnoeiiiaicftshiv pic 
Lvea^ male and (boinlQ Howtn 

_ _ _ "tM apray and Inute ihe oak 

ah liaiir Tecdttiv^di0d> %» pranti^ed m ( heiiiirt suid South 
Wakn, yrhen thay ahoiikl lie hniQ|edi dtlv «cnt to a 

jCilioHt(um)»tuleaei.soitinbkilnltirtiuil>Lr it 
Kt-lpcr *LMiiu>fcpRaDaoldl 9 tukotaalc‘>*^tnus(lestrih->tl th** 
vtmliir |ut%(| prqijtthcd purchasers his pi at in an 
onv mtail ua'g^Bssi, theonerers do the siiiiL , the 

Titled ofhiitttHeefitUofieHt an#u any price comes up to his, 
then he ai'tej^s tVif noti tlie^proc^ls three limes n.)>t.itui, 
and then tli< rertOer must show hif^prict , if none h'ls conic up, 
Imi not jf h'lsgont lieiotltnt In h (ling Irtcs with \n 

AhCfCUtdialk^til votimg dhoots ‘Ure expected to mu cied, ibthi 
flooner the oentrerptxO il t) ttur;^^tVLis thrive I arth tre h 
tear neglect bettn thin my 0 the»> aa they nivci produce 
limber houghs 

Ittrrh mn ha%heen ittidn from an oinn gt(«ve of iliout 100 
I ireh tn<S, maiinlr Tt^ f>r siaiy or seientv >i irs pist 

i liirly trees otv^t^ott. ue lippi d hi i si ison ibont six or i f,1it 
iiilIilsi AbOietMinaan((#in ifauh A piece ui li'iik,*il out three 

a UVUrs of an null ii»>niAiiiLitr« IS Mit out with a gouge,, and 
ILWO dpetim ladginnShdr m ue in iron sj^ui(HJO j u) 
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ts then driven into the hark In low the hole, which lonihiclsthc 
bi| to *1 iHUle(c) In WHrniwiat) ir the hoi smoii grow up, 
and will cc cs» to inn in tour i r five <1 1 | s but m svindy w catlier 
they wiJI mil for a numlh Seme nets will run twenty ibur 
gallons in (wre nty lour hours, others not h ilf a ) int 1 hi 
witir Is bold It sjxt*cnce a gillon, to tVio^e who ni ke bniill 
Slim as tt BulbKitute fur bnidl he r If the wrater ix si aided 
(not hulled), it iniy lu kipt i month bef >rt it is niacU into 
wiiu , it nut, It will not ke«)i at ov< n d iv or two Fir making 
the wmi, two iMiunHs of loirs si^ar, ind i c{uartcT of a pound 
of Malaga rilsins, in uldid to i\erv g Ulun iii birch skater, 
when cold it ih then lioikd aUnit iti hour, until it is ol Htrvoil 
to grow clearer, wlteii It is srg to c uol, mo w hen almut at Uio 
sinm heat Uiat leer Is fXt to woik, < toistof Irtid, epreid 
with >cabt, in put into it, and for four days siilleied to work 
fisiely, when it lb h>urrolled, ind the name (|uinlity of nising as 
liefoTP, and about an oume if isinglobs to lv«a> twenty gallons 
b» added. It seldom works out of the I tml, nnd in two or 
three weeks isrec^y fur close bunging down,to remain forthr»e 
moiuhSfWhcn It should be bottleirol^and m twu or three weeks 
after it » ht for drinking, but is the better for kitpiiig long r 
II Imptovtmtnf 

MignesLin or het lime rory ihinlv spieid has its Intmfral 
)Tropertlvs . end it would seem Buchhmis, iiny^utied whcie 
a Htiniuianc rather tlian an addition oi calca^ua earth Is 
reqrflrod Xdmo over burned ineitb aiHl runs fogetlier, will not 
alack, and omex ubulesh, the conbcsiiuiue of too strong a Are 
taiiig applied to tnigneeim limes more chpecialls Might 
Tint the dned mud of tiniei^oru In* used Insteid of 

lime * Many lione mills in use ^hey oro cumimbcd of 
rateltet like irun wheels amt rolUrs, between which tiio liaek* 
boniw uf hoTMW, with their adhering ribs, pass with faulitv, and 
arc irusheil into small pioees, the iNmes collected Ini omlim, 
from the churchyanis and othiT boun es { seven quaiters dn as 
an aorek I oal ashos almost enturelv nei^eutied, tliuugfa a valu 
able manure Importance In draining of bi aring in mind the 
dlifetvncf between surface and spruig draining, anti bog juid 
upland draining. 

13 Ltve StOtk 

Cow fctack fur the dab^ the nreraient stick In DcrUyshire, 
no particular tirerd , noticed nine breeds and nine cixisses of 
these Many loraddm that rsdtirr |>cbir land make* ths» ba>t 
eheene, end old swont more and (ndter than artlilcial grasses 
Jn sonie cases some sJaeked aiul powdtHred lime strewed on the 
willow tnus witl^n the reai h of cows, to prevent (heir eating 
tbeiRt and lastiM the tetter. Milk s<HI to raibo its cream in 
ytliow diehes, with Ups, fn simie plai e« In slate troughs j car¬ 
ried home in suspesuled tubs. 11)06.) 

hhtep. Ten difikrent hreedsf and seven crosses of these and 
otliem, wool I hensbtrs gemrsLiiy form a port of thegccomniO' 
slatiiins hf the fisnnerics. 

ff0r§9i, Those of Iterhishire ranked neset to those o€ \ 
Lelcesterddre, for being stout, bony, and cleai]|lciQ;cd. 




tnat II iunmg tax onus niiuiuii 

7« Ml lebi y a 6iie bretdof blaik fowls, round Winger- 
I miny gaiuu fbwU kci>t for iod|^g In Tandty the 
it (uiivirti d into a raethodM ine'e^g house hggs pro- 


m consider\hh wnmlieruAcd by the smaller manufac¬ 
turers, and ill the coal-works, poileTles, die , also on ttie iron 
rallw lys. 

Srv/nr Thi* Earl of Cliestrrhe Id supplies his table widt 
delicious sucking pigs, ot a iortiub,hc old, irom hU Otaheile 
sow , plan of bhaving off the gristly or hc^ny nruintion of the 
iinout, to preieiit digging, reionimendL'd. Tetborttig by tba 
nec k alvo bu^cetL'd tor eating down S t jj yd y herbage etnms. A 
pm and sirrw to beuMsl like those Dir hxuig down Satnioa% 
hurmlcbb man Inn (tmiir Sm? Jr/s,\ol xxvii 1 ^ 163 .) 

Pt uitnj I he End uf Chesttriield s poultry y.irdb It llniby, 

I Kth ipi (u complete as anv in the kIngdcNn. 1 he roostlng- 
loiise is wi II c jntiivi d, w ith < ovirnl 1 1 lees for the ducks and 
got sc under the rowL,,and the whole N const iiitly kept strowca 
with fie'bh saw dunt. The sitting house, and which hirves albo 
for Inylng, ih birnislicd with flu* v, to preweriedn equal teniper- 
iture 111 frosts In liu feeding houses, tlie fronts, parUtloiM, 
M\d tUanHvt (he pens, an all of lattice work, whtch^adily 
tike out til order lo wash Ihim tlioroughly, x}iallmy|Bwers 
with fusli sawdust piss under karh mu to cati-hJ{l||R^ng« 
11 ^ fatlirq, poultry are ted iwleea way, md after eo^ tlie 
i dis liken uuay, amt Uie daylight excluded, for tbent to 
rest and bksu • 

I I rcid or too i nAmfrtian turAet/n at Brallsfbt)^, they roost 
iipi 11 trees or tlie hijjli parts of buildings, corka welgli twenty 
IKiiindH w hen fit, but the hens much smaller^ 

^(K(ir when U t uut have i bUck ibout two feet 1 (mg slung be¬ 
fore tie hrciisls of the old ones, whkh is found to iircsent 
thtiiumiing through hfctges, Ac , t^cn Irffoccsfiuftana, 
Vi Whin n lUtb are much impregnatt'd with lime, tho 
egesefg ise and ducks tint frequent tliem are so mudik Wck- 
eiicd tiiat h ilihing lax onus diiQcult 

fieng . 

worih 

CO kpt (uiivcrb d into a t^hodist inc'elThg house hggs pro- 
I vesi hung m n* ts, aiidfjned into a fie:m positicm each day | 
til s bo nc tile main oss 6 rlt 1 fit ill preserving eggs, whose yolks 
subside sluwl) svliin left unmoved,and come ut length to touch 
thCbluMson the lower bide, when rottenness almost immodi- 
dcly (oniinciiccs 
n't a kc| t 111 1 ai 1 ms plat os 

*riah i nrtam poncM m S r rhomas Windsor Hpnloike^i 
Pirlr, In ingerworthto are ipproprlited to the fi.'edlng of cas» 
tiitcsl male oirp and tench, whuh are found veiy superior 
111 sue in<l (livoiir toother fi*^ , iholaiiSirUindsorf|unlo«ke 
saw tliib 1 ractistd in Itdh, miny senm iqp>, and had one of his 
Mrvints, who w is with him, instructed in {lerfimnfng the ope- 
Tition , which IS lews diificult or dsngorous than migvtt iioau]»» 
IKiscd, iml in coiisequonec of which, not mure than ^0 111 ihaur- 
teen or fifteen ol the Abh die 

pirnnltod at Combs lirook resersoir of fbrty five 
air«s,i 1 c angle r plying d\)aiue |Kr pound for the Ash taken. 
Saiiiion pass and trip on the Derwent, at Iklper brid^. 

31 Jiutal hrontYmy 

Hewords are ntlired by the Agricultural Society at Dcrl^, as 
) V iriobt othi rs m th« kingdom,lbr long and meritorious lured 
rr div servKc, but Midoin for iiaung |ierlormed the greatest 
qu uiiitlos uf oh work, ur eirned the most mcmey h; such at 
ulr piiccb Atthelagnniiigofthi prc<«iitceiiiuty,itwascal« 
eiilucxl, taking the libouierS woges at two shilllnga and dx.- 
\n nc« |ier das, that he must w ork reur and a half times as initny 
das R to I am tlie vimc qi aotity of food, as from ttirte to ftva 
L« iiiuries bick he could, when hii daily wages was Dram four* 
)»once to two}Hnc( |ki day ' Put of tVili was doubtlom occa¬ 
sioned ty the many idle snlnte* davs which the church of 
Koine ImpoHcxl on the peop’t at tlie earlier periods. 

H PolUnal EconoMif 

VaiiflUH cemrave* roids formerly, made through the Influ¬ 
ence of foRoph VI ilkb, I SC] oi Mea*>Iiain , these In a very In- 
difhrent sUio, and ilJuatrate the absurdity a||Ahe prlneiples on 
svhu h they are etaiHinu ted To levsl a< roal a rrad a string 
level used It consisted at a piece of boxwood eleven inches 
lung, one and a half broad, and one and a quarts deep, into 
die top of which A s(ririt level tube was deeply and to the 
top, at each end of this level, several vards cf strollg whincoitl 
was fastened In using this mbtrument, a labourer was plaoed 
<m each Mdc of the roid, liaving ihe cord in hh hand, which 
they pulled very tightly, and eieadlly Againat eath other, and 
thereby modi Ute bubble a-«unie ite middle ot the tube or 
elthi r imd, nrci^ling as the two ends of the saing were held 
livci or unc hlgner thaivthe other 
home remaliiR cif wafy naidii }, but woUiJng to Justify 
any deviation from the gnural fhrm at bhghtly convex roads, 
with straight or even surfiicis as to length The road lietwpcn 
Klpley and X ittle Eaton, where waRhinig ot lirlgadoo has Imea 
adopted as a modoof riearing (Conn B. dgevol. i.) was miser- 
ably deet>, loose, and had ** - -. « - 

In JBotiqj^^urrv Derbyshire ranks next to X-aacoiihire* Sta;^ 
flxTl&hire, and Worwuiihlilrc . 

1 * /VttoTrj, mfhe Auftnai ProdticU etmittff, 

lilanket-weaving, ana scouring. • 

U(Ae-inishing iiiilUi 
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Butter* 

lliittutwin^ulds, of hom and hon^, 

Ciindlu making, ut toliow. 

( iTiict wua\uiii; 

( h9cse 

Currli 11 or kaUu r*dr(iiiaa)k 
Fellniongersi 
Futling 111IU4. 
ifliir-ui iki^riM 

L«n(ht.r ni Uti, for oiled and rlianiois leither* 

Mtat, l>nt> lamb, mutton, poik, vual 
hbcK factor) • 

Skuineri« or leather drci>btnii, chamuii, Acl.. 

^»o^> ir 

hC 4 M kinoH, of worste<l» 

*1 «inv irds 

WooIUn (loth fictoritft, y'irn spinning,' iving, and cloth 
•In . „ 

Wor>Uil hpmning, for tlic liosnrs by h iiul and 

2 iriiU$t^L tltj nithiifi iirt Amtrt tl SuIulaniiMf 

II it-nnlcing ami striw h lU. 

Silk i>iiinnlng intlls 

Silk stocking w<n\ing 

3 /'no/rr, A c Jiiiufiiifi coi PioJtutioiU iht ta 

JflAhktt and wnVtt niAing 

Brhom or broom do. 

>loat or i>arg« building, lor thi condb 

III ea Cl Ic5 
rh'iniuniiU nowi.i<i 

Hurt oil Inirniiig ami gnnling 
Chare( mI )iiiUH,torgniuln git 
Coni, birlcy, la. ins, oa*'', pc tu, >v}u it 
Hoop 5 tor i iNks, oi wood 
M lU inaki rn. 

M ittroisei* i li ilr bottoms of atraw. 

Mllltrs, Hour or iiicil m iktu 
Sii VC'S, \ 1 riddU s tor i ui n 
Shtlliug, or o It UK 'll 11 ills. 

*i irabcr 


t Nil li indies 

4 Tm hif tlefiHilitfj t ti *»nlatinriif nnjHnUd* 

llIthM lung house » ind gioiitnis 
( altoo-prinhii^ 

< dlrmwviving. ^ r 

r unbru u« iving 

< .^idli. vv 11 k, 1 u>n|) ot bniiip Spinning nil la 
(inton pitiiiiiig mills 

pvi luniscf e 

I liv s|itrtiung^inilli, linen v un mills 
riistian H 4 i\ hg, (lUiksits 
Ifop lug s]iinning ind vuiving, Morl 1 igs, 

Laic wciMng, or vvarji truni 11 < 111 ikiug 
I Au \inrkiiig, cr ncciilL working 1 f Ii'mul Ikc 
J Imn-wiavsng, sliutiog, ilic ks, 

Muslin wtiMtig 

Niglile ips, nt ott n friniL kniltuig 
F ickthrc 1(1 sphuaiig, stiiiig, tw uu 
l*ipcr nuking 
llo{H. inajriiig, cords, billers 
haiking wtaviiig, 1 (iiu bigs 
S 111 -cloth w i (u mg 

blocking weiving, pun ipally of cotton, some o£ wonted 
iimst, knif 
T'vpc wtn illi. 

'1 hrcid SI 
M hi| (01(1 spinning 

5 links, \i il/i nJiigonl t Ktl Proiluilsofthi 

JlakestiuiL miking 

Koilc) miking, ofwiougbt m, for st(nm tiviiir 
Jlnck m ikiiig, building, ('ruiung, fire, \ ii^ 
iluilding stone, or irii sIoik, isidtr, ( ifin;,, ^ iiesslatei, 
gable^oues, piimg, iidging, gTe> slates, or tilcstonc» and 
stack mists 

Ciniion b illi, or shot ind shclib* 

C annon c 1 ting and I or ng 
C bam mokiiig, iron and cast irou. 

China*itmie, or white imttir s elicit vitn 
("ihtiriKi tnd irotiglLs ot ^tone, to luiUl wahr. 

(1 a> pill, brlik, ciilna, hre, piiic, poUcry, mid tile. 

CoaUpits 
( oke I uming 

Copjieras'SioiK brasses or pyrites pits. 

FrMnmians of o m 

Orinil mills, bU Ic-mills, griiulsknic mills. 

(inndslaitci. 

Ciypsum, alabaiter, jilastcr. 

>f iinmtr iiuIW, forgo, tilt, planishing milli 

Hexips for cask , ot iron 

Iron torges and tumacei 

Ironstone pits, irgllloccuus ore. 

jAad iiiltui, or vtlns ot lead me 

Lead smelting cuixilm,, and h\ ig*mdl>. 

Lime kilnA 
iimratouc QUiittb h, 

Molt'kJln pfates, of perforated c ut iron, 

Marble quarries 

Marble sawing and jMilishing mills. 

Marl pit^for inimirlng* 

Mfll^btosie qi-orrlcs 
Noil-making, of ciut iron. 

■ ■ ■ chmp (nr rarpentor’i), and spikes, 3 tc. 

—home shoe 
— hliue-mskers* 

Ore dressing washing, huddling. • 

Patten rmgi, or clog irons* « 

Pipe-making, tobof co idpes* 

Pipes, of eartnciiwarei hollow brlcke, tbr rtmrcjlng wafer. 

# — of lead, drawn 
of sine* 

Plaster of Paris w^kr, gypfium. 
rottf^es, earthenware, stunHwore, 

Pot-su>ius, PYC nr lump Mtonen fur tin* Iron forges. 

Pufichennh, ntaum hcHina or props, for Oie coal piln 
Ked-lesd works, mlniiiui 

of ilCm, soituiiid, fur coopers, boiler-making * 


Rollitig and sUtthis mills, for Iron hors, fdMe lroQ> pall rods. 
Houen stWMS or pollshJpg earth. . 

Sand pHa, canting or fouadm*/ hottsc-fioor, mason’s mortar* 
hi ouriiig, and bcithe stick sand. j 
Saw tnilU, for stone and woodj ali*o wit$i\ brculAr sAWh. 
Sirewh, lariicntwfc*, for wood- 

Scyilie bUt ks and stow s for liwiienffitf scylhis, hey knires. 
bbect lead, milled Uad, roHed Uan\ irommon riicvt lewd is 
t cast by roost of the plumbcxa aiid4(lasu.rs of tha count/. 
Shot, liideu. ^ 

Slitting mdis. > 

Spar wnikirs, iietrifacHon workiTW^npatim, rajrspir, fliior. 
Siii,>huT works amicxed to the sntvltiiig Kbuscs* 

1 enter h Hiki, of cast iron, softened. 

1 ill kilns, draining, gutter, hlpi pan* plane and ridge, 
iiicloi i iringi wiiiwli* 

U hLisioiieN, rntiberSf hones. 

\\ liitt li id uurkH 
AV ue dr iw mg, steel * 

\\ ire woiklng, hofes, screeni 

/Inc mines, Iili nd *uh 1 ('ilaimtii. 

work, m ilUal Ic p uts, wiu pl|>ei, See 
f> Piftt!cs,iir f/ejiii(Ziifgprf/iap,(/^ua JtfuierofSii3riaiicer, im. 

AxiSili*'* h ts,b III, adzes. * 

Brish luinuUs 

Bridb 1 ib, and bucki* * ^ 

( tiini Malones 

( liisvlh, gougi , plinc irni indirfhckidgctools- 
< I Kk 111 I wflcb linking 
. ' > p Hng im 1'., pdiiT 

( iiitnii III uliiiurv makers, lui the cotton-fcpimiitig mills. 

( iitUi), kiiivLS, forks, iSii. 

1 lie nuking, 1 isn4. 

Fl nt giiiiding millH, firpotfcrv gli/fng 
Jr nil Miiiilis, stocking loom ipakcrs* 

4-ilis lulling 
tiiiniiowrlir unking 

Hus ( irdiu, till nil), psring shoycls, trowels, &c. 
lull ineiir in iki rs gi icuUur il tuols. 

IW lit in Us, stul 111 " 

M in,,1 s, tui IJiien (lot III s 

IMi. h mists, rniu In 11, tool and engine makers 

\iiU\ ii„lits 

Nu (lie m iknig 

lie 1} ing t CKiks, smooth (d, rd 

^Js ars, ol I 1st 11 n, leiiiiiited to ted, 

•sfvlhi sm th>i 
•sickles, tei Ihed re ipi 
•snulli rs 

Sdiw 1 I 11 mkti > 

*sp ulii, shovili 
Sj ur*, of siei I 

•sfiriiii) Uf ns nf cist ir m, un enled 
J in 11 lie w rki is, iiti lilt II 


vV i li ng III t null 1 tor < Intlirs 

AV irstexl m i hm tv ni ik r, for (li worsted spinning in lIs. 

N twiihstmdmg thit miny of tic m ouif ctiiiiH and pro- 
diuUois diovi louidonid in h ] of sm ill iin]K>rtirieo 

iiid III IV Cl ntiH utc little 01 noth ng tow iids an fx\ nrt tr^e 
liiin the lOiuUs, icl, Iikiii m the i,,i 1 giti, tluv must l>o 
ubri tted to prtsint 1 most Jliltei 1 luiirc of theiiriul md 
gr« It ut mtfuiunnK mduhiT) of tlic niintv, shoaaii, it to 
L niril lit* fir lievoiid ni > t < th*r e jiiiUi s tow nils thi sup| ly 
of ill Its ow n wants, nn 1 i nntrilmtmg it tl t ime time, m no 
sni ill (legi I, tuwirds the siip[ly anil geacril trade of tlic king¬ 
dom li 1 iige 
Lfift( at ton. 

Among ilu liboiirnig disse*, tlie iK|)orttr obstrven, is better 
ilNiidid (o tiun m most of (In idomng eoimties. He ap* 
inovfs of the gr at ittentioii pud (o br ngitig up ihildren In 
lilt lib of Irugil IV md mdiis u nid (oiitem} lites, ii» ••the 
grcit drill lie iriMe tnd, tinir loinpbte eiiundpiMim imm 
th( moril slueiv of iiuor liw diiHUdmci, md w iittended 
li md ml cry " TIutc aie mm le \>eihonlf, 110 doubt, who 
ly tut tpiiin\t of ill tbit Mr. kaic) Ins ids meed on tbia 
•je( t, for w hell 11 th^ w rite r tbit c an please eviTy re wler ? 
I lit there are none, wc bo)H, who would nut be giatified with 
Is smnic and irduil d slio for the more gehoral and udi- 
(iMl I) ipu IK is ot till llniish poor 1 hough we ire of opinion 
lat veil littlt amelioration of that dlusinn of kocloty which 
I nstitutes the agru ulliiral nr 1 dfoining cl l^s can be effected 
without vi dlliidtinii 111 the lews, yet wre are e(|U<il1y con- 
smud, tbit no griat alltriUm ot what ai« cnlbd the jMior 
tins 11 ni Id hi idilsihlo, till the juior are prepared for It, by 
hating iinbi led siuh a dct^iie of knowledge oh would enable 
m to meet (he cunscqiunees with advantage, or at ho^t 
bout an Jn^jediC of niiseiv 

V( agre with the nporttT, that the case h somewlnt 
difbrent with (he opcriiiu in nufieturera, and mechanici 
eaugiogited together 111 (own , fortlK* wag^ of their labour 
depeiuls, in most cases, up the w iges of ill labour ought to do, 
on the demand md tm supply, whereah the weekly wagey of 
the giiruhur il 1 iboiircr d(jit.iKU but too often on the deehlon 
of 111 * piirwhil \estry llie ronseiiuencis, of fhiK bfate of 
til ngy are lulnoiis to Uie riihiJe bibotirer, and call loudly few 
IpgisUUve Interflrencc and temernl sympithy. The pxwnoir- 
uy eiertiony at prevent making by the (fitrercnt clnMie& of 
. hini(s, to tnligblcn md imcl orate themselvev, cinnot 
fill 111 a ybort time to awaken the donnant powers of the 
luiury labourer. 

1J il/i a7t\ of Impi ovement 

llicre are riidicg hotipties in most of theprinel]ial towns 1 
to be regretted that the fundu of the boaiti or acrlrulturb do 
not iiennit it to circulate cheap agricultural bo^; agricul¬ 
tural iKioks havo a«t largo a sole In l^rhyshlre as in moiA udier 
counties, some take the ** Firmerls Magazitte,** and a great 
iiinUnr the •* rariner's .Iniimalwhich, if the stamp duty 
ere taken oH, would gnatfy imrense in clnniliHon.and be 
an Incalculable soune of Improvement. An agrloittural so¬ 
ciety at Derby, sinee 17!f4; a society for fist wether idteop at 

lUpton “* L.—/t.-.-. - - - - - .- *- 

dn<c 17*i. 

so IclltMi .. ......... 

inInmH onmi.dly to his teimiits, os recorded In the Farmtrri 
imai, 27tli Decemlar 18J1, and Idth January Idlli. 


at jjeriiy, sinee I 7 !f 4 ; a society for fat wether idteop at 
ton at HavileUI, a Noii«ty rrf mountain shijwp keeiairs, 
J A Iht given by Farcrriil ntnety-three airirumurai 

lltM in Fiigland and Walea I lie Into FarUot Huataffleld's 
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AOarCULTUHE OF LINCOLNSHIRE. 
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7800. NOTTINGHAMSHIBR 495,000 acre* of uneven or hillv surface, in great part a sandy soli, and 
more a corn than a mature county It contains the Forest of hherwood, the only one lu-longnig to tlid 
I ruwn north ol^e lYciit Tins torcst was once ceiebrattKl as being the scene ot the adventures of the 
famous Hobin Hwxl. Very little -yiood, however, now rtmaina 'Hie rejiort Is one ot the most dcfietive 
and least interesting which the Ixiard na\c published, <iiid is, besides, above %^1mirth of a lentury old, 
liiOiec’s A( pin/, 17^0. Afass/mf’s ficeiew, li>l& Geolunu-nl iJap, Ihiil hdtti Gaz 1827.) 


1 Geogiophicat State and Cucumdancet. 

tUmuii, refnarlpibty dry< 

chiefly suidyf luut dayeyj and the remaimld' a 
lime andi^-oaf ciivtrlu. , % 

Afincrtf/ff. btoney luftegCoaty mpbuin, and marU 

9. 

hsAtites from 12,0001. a year, dotf^wardft. 

S Butldings 

Tew (ountnm cmitam more i^ntlemenS hente in proportion 
to it^ tvi/e AUton (iiovc» a noHe lesuUnco, the i^mUn’s 
formerly m the in«*knt htvio, hut lat(l\ inodtrnisicl ( him 
lir I’sirk fontmiia four tfioimnd 7S4'w^^.<ul AlI kv, 

ieli.brtUd afc bavuiff been tlie rt.ukiue of tlie Byioa rainily , 
Init nuw sold and divided. Ihoreshy |iaik, thitUiii iriiks 

f >unil WeliMfk Abi)«y> the aciiit of the liortiiuluintt iin- 

rovementa of Mr. biNHKlily Moolastjn Hall, a hiUKulir 
in iiisnm of the lUU. m Oiiet*n hll/alieUi, by 1 luirpe, tin vaiiii 
aiihitLct Mho built HoTl'md ilnuse, mar 1 onduiu | irm- 
huimni ** nut >ery bpacums,” ot buck .md tiU, bomriJines 


th’iUhi’U^ now and then of ctitd and mud. (tood fannericn, 
and centneahun tf i ew tntlo^ures. * 

4 OccupaUi,.,. 

I'cw funis. exiCid 30(1/ |icr annum gencralfy from 100/*ia 
to ^0/ lewIcOMat 

0 Ivtpli iftt nis 

Kotlurain plough gciieial, ha\e wide frames move- 

bk lor hinchl um. 

Lncloiinu ^omgon rapidly , hi ni dde ctillaiv,iotnfions gend, 
bit I icinukillc )iia Ikc nKiituiiiLd, vaiioua hi>t> gitHinds 
iiiivi tiiihirdy mtiu mincK uml )iUittatu>ns| (xtuiMu mooi 1§ 
raised finni M.ttl on th« Mdlitk and 4 hunlicr osiitos, (he 
gi nnd IS Jirsl ilfUtdol ur( tc imuinbi imi*., then iropped 
vvlth corn tuo stars, mil iiin)l|h oie star, the loiirili year 
0 ( 0 )n&, at the rati ot lour «i mx bush*ls,iuib k(ss lour, haw- 
ihurn iHriiis 0114, and ^pdni'li (hLstnutsom biblxl, ati isown 
hiouUit oil 'III IOC. riiid I loii(,he<l In ibt bCo king ind 
luc irui , (ottt II nrui si k ni ini I i ti u, \ utiiy, and vjiious 
utliLr> earned on at Noll n^li ini .uid uthci Uimiis 


/801 LlNCOJjNSillRll 4^,120 .'ll res of uplands, vale anti w.itci funned lands 'Iho soil in most 
places rich, and chiefly de\otc(l lo gniziny;, viehUtiff on an avcnigt? more bed and inutturi per ai re than 
any county in the ibldiKl. l-xainplts of cinbAnking, draining, and waipiiig, an* nuincniub along the fcca- 
coast and the Humber, 1799. AitMo Ua}i>kal\ ISiy} 


1 Ocogiaphical nnd Cnciomtanti^ 

i /miff/f, (orniedy iiiihi'iUhv in ihc low uiitH, now t! c sgue 
inu(h loss hiquHiic \ J wnuUprii ul in spring, niudiul 
tb( 1 nil in bunmiLr from il e nortlun'ii nd c i tmi qu irtcis 

SmhfCf, a greil c\Uni of low i nul, tine inirh, in 1 ii n 
along the. ( *ft t. now ri< h t ind in con a (ticnio ol rlic cnih ink 
nil Ids and dr*iiniir,i, Mint h Inve hii u going < n A r th irl> two 
untunes Adjoining tin loul'inds in tht Molds or iakinuus 
lulls, md the iiiainlind pirt ot the co ntiy is in gtiuril (lit 
niid unintcTiaing Ssiiil ] irts ot tlu lo nty, li u.ur, is 
nlKiiit I) ill V, ‘sjllslv, Stuintdi, Al in. xaiiid and Mooi'cd, 
and coiiiiiiarid I nt iJi as ofth^ low (oiintn 

Soi/ Ihen no Imgi- di t (‘ iiid, loam, cl 'iIL, 

ptat, and consukrablc <.%tu ot mm 

2 Pi opi} tif 

\ <T> mm h duidul m (lie idc of A\1i Ini, inhibit uiu col 
k (cd til biinkls anti sill and ilinoit tvcivoii Is (lo 
prutor and firiiur ot fi nn mu lo foitx uus, is in i i utu , 
niid, IS in th it < r untrx, cxiry I inn i iiltix ilul h> (Ih h inds ut 
the Kniilv, and the i niijl> (oii a4 to n>uiKX,liit h p)» as to 
their mode of exisltut ( '* Ihc point i i irii ers ind otlici f i 

m Ills Moik like ncgiocs, and <1 1 i < t list I tII mi mlU as the 
inliibiUnts <1 a (ooi hiusc but all i. m idi ihkiuIs I y pos 
M.sslng lind** laid (arnngton, ^ii .loin Midi dif, u il 
— (million, Ksq giiat piopiKtois in tlu ((untv, luii. st ist i(c 
20,000/ a >iir, othtrs ol 11, 11, lo, S, 7, Vi ud six ol 
2(K)0/ 'ixiBi. I< icelv, a pretty uU i^(, MheiL cat h in'll! lists 
un his oMtu” 

in the »»ainfi,ffmea( I f a ^»( d */o/, lonaikcd'i on nm 
st'iiKc it Jlu \us>)y, iliL ii c ot M bn I) f txiH-ru I ud 111 il inulli 
tilde of inslaiuis Hu IiUrdltx o( Sir Joseph llii ksu|Hncd 
c\cr> d'lcumcnt (or niv Insi luioii md idn iting (hi s n^'d 
fudity M>ith whuh be laul his hnd ui pip(rs,Mh (ixii tht 
siil))ut might ix, 1 could luit hut r ink the inttluxl lb d 
proud of Stull Ruuru/„ii ittu'iiy to eunl (unfiiMun lli- 
ofhee, of two rooms, is (ont mud m til sp'i e ot 11 ii(y ktt bv 
sixtetn, there is n hnek pirtitifin 1 itu n, with m irmi) I ited 
door, so (hat tlie loom in Mhuh 1 ten Is i1m i>s tuinung inicht 
111 burnt doun wjlboiit aikc mg die inrui om , win re lu n ls 
1 'jfl dr iMUTs of the size of an ordlii trx i onvi sliieo, tht insult 
being tbirken inihisMuk, b\ ten biu'id, ind five and at half 
deep, all nunilierul J h rt h a i i( d q tu of n iints and sub 
Jccbt, ind a list of csery (i'll u in even diawu , so th il mIuII er 
the enquiry (onurned a iiiin,or 'i (ft&migt,ur 'in tiuloxuii, 
or a fkiin, or a wood, (he it'qut st m u. siaitdv n mud 1 1 Iul a 
lo'ihs ol iTifoiinatlori w is in a nuiuiint I don n e Fi\t d til les 
are before the wjiuIomh (lo iJil south), on uliuli 'iii spu id 
iiMPS plans, A( (omniutliixi 1>, mid those ItlitHed ire ur 
rmgul iginist (be m ill Ihc (Irsl room loutiinR desks, ft 
bltis, ami liook case, Mith lueinures, k\eU, At mil a wuikUii 
( at«,Mhl<h whtn oinn (onm i bot I ium,' ind loining m (be 
erntro bv hingCR, when clooul, hnins a pukagi ^’uly tor the 
cinieiV waggriii, untain ng forty fr liu pajnr (asA in Uu form 
of books, a ri'posltoiv (>f sik h pTpen ns an m inted («|u illy m 
town ana countiv. Such an npaitinent, ind such an t 
rntus, must Im ut nuoinparali c uhtfln manafu in* nt of any 
HTcat (State, or. Indeed, of any eoii1(|ltribU busuuss zVt 
sVintrInghaiti, Loid Caiihigton his ii nun <mpl>y<*d, Mhose 
only business N to be constantly m ilkiiig over every pai t«I (be 
estate 111 stiecesskm, in oidei to m i it the fint es aic in mdir 
it a \to^t or rail is wanting, and (lie qiutk ex|K)sed, he giics 
noth tf to the fanner, and ntteiid^ agiun to see it (he cMteet ui 
remedied ** (VanugU Reptn t \ 

3. 

Heveial ^xkI new farm bouses, old cottages of stud ard 
mud, thateru d, but new ones of brick, and tiled. 

4 . Occufi^ton^ • 

Piirmt on the Wolds from 300 to 1500 acres, on the rich 
landa4(N1 and'MHliuTos, (loMawards, many sory small. 'Ibe 
late Sir Joseph Hanks <lei lined throwing his forms tocher, 
beiMUisu be would not dhtre^i the occupiers, Uiough he lost 
^rndderaldy In rental by it. Farmers in«t with at okdmarlts, 
liberal, inoustnous, active, enlightened, free Aom all foolihli 
and exfienslvt Uiow, or pretence to emulate the gai^try, tliei 
live Qumtoitaldy and hoiqdtaldy, as good lariwn ought to 
livej and In my opinion, an» re*iarkabiy void m those rooted 
prejudices widen soinetimci^Rbound among thb rac%of men 
•' 1 met with many who hart numntod their nags, ann quitted 
(heir honict, puquMeiy to etainlne other parts of the kingdom j 
end had done it witn enlargixl views, mid lo the bmeht of 
llieir own ciilUsation ’ Lemicsiaiu 


5 ImphJiiLnty 

1 Ijii^b with mIuxI coulki iisirt in the f<n tm<t as in other 
fui^ tin whulioiittir beiiif., coiisideiul asbtttti irtnptcrt lor 
ploughing iiiioug stui I k iiitl uiuh griss th.m the swurd oiu . 
Vim gixLii ut tioMiot I in\ iss nul builds ior in ks, luul a 
t till M nil a ill t luiee nmiid tor u itv< yiiig sluep, at best, we 
kur, but nL\|>en:t«\< i ituinoranee on agiicultuie. 

t> jhabh J (imf 

NairM'irkd lieiping the Loinmun ^cldsni alk mate ridges 
4 i I i inn anil ii ibk , ilx I Uttr g nht lul blgli, three to ti\e 
bci o ii&i-d in 1 1 th I (nij,h and t ntiy ins, wood estcnnuly 
' ' 'gi>(i at liiutheistuit farm, JictU iJoslui 

iisliy I ng xAili < loser lo jircxeiiL the rutr 

7 ffOtuv^ 

** Kuh tiM/ii , I ind the glory ot f imulrisbne ” In some 
) 1 u(sMl I 1 irry-.IX lieqi) ei ii.i(,orf ui I ull ickslolen iifti. 
OiM f (fie mo tixltiwv gi izuis was i Iv Itll, h.sq., M.j . 
n II still Very fiw tintati i oine (onsiibrablo young 
jlinfalu 111 oil llu \\ old , but not iiinch uid tiiiiber. 


S Ji/ipton ifit n(s 

Ml si t\tui lie di iinig s and cnibankmcnts Dctqilng Ftn 
diniifl, ulti 1m \( nds clt\i n null's to ^piJdmg lO.tKk/ «i rts 
t IS ibit, it r in iniT nnng tlie dr iins ind banks, wbii Ji am ni<i- 
n i„ul b\ 1 u minis un ilr ugh ill tl i lens what Is called 
the b> kixist , \i/ MiUr, u) postn to lie (hu of tl e sia,iislng 
ukI tailing in a siiltrihiiii d viU luiut lov/ hmg land al- 
wi>s(h i^rt h iiioiHturc to'i (irtain )i»iglit '^tkkkhaiks 
scimedoM < Id It A b'lli pinny i biisliel, ind n•‘e(l As manure. 
IrAhe \V lids diy sti lu si u u i n tin I md iiiul burned. 

^ oi/roi^rm>ds Siiue l( O, lu.ndO 'll les iMie binn saved 
from the S13 m thi j insh ol I tug Sutton, md7<fi(d u res more 
)M,.lit n iM bi tikiii III, I > ilui ng (hedi'innel ot llie nvir. 
Ih II incl 1 en IS ik unin ttint ibsoliitih exists but bv the stci). 

t ifsl ink.,, they ait. indcr c ssloiitn, ind no ireJI 
xtUndirt to 

At Humlierslom (here !■ \ Intte pttco tilcn in tr*fn the hoa 
vbiTikfWliiih 1 11 sli jicd to the I'l, I nt CcRs steep to 

.. / , . up|Kd it, the Innk must Inak. 

(in it tr It ts of 1 llu ihle lind rein nu ut to lx* taken in fioni (he 
M i il out ^fltJ• Soiiieitois, and ollur jilacts on that < 

.i..v '•.!.» i*w. M..d Ihiluiiy (Xpirlments hai' I i n mi^einSir 

Huk PigeN iiiHtluMl of making tudge^ «r gorse flichies, and 
lixvmn th( suid lo xciuniol iie of itscll Into a bnik Mention- 
Ine lliih to Nivt, I e Inlonni'd nie, th it he Ind obsirved at Icoikt 
a hundri d iliiu s, tliat il i eo> i busli,oi iinv otlur lin|>ediineiit. 
waslis 1C uleiit met In (f e st i, il w h suii to ham a liillot k of 
siiul iht extent it sand dry U low Multr on tliiseoASt U 
\trvgr«»l, (h( dilltjcrue betwcin hi^h mid low Mali r ni.nk 
exfi lul lie ciiTi to two miles 

Jii tin upiritonol tht bmks whieh m cure the niirsh land 
from tlic s( i, flu tumiigi towns .iie it thi expeiua., but in 
( is( »f sueh i bi< It 11 as niubrsA luxv bink nici*ss.r>, the 
exi>(ns( Is issfh&Lxl, III otdiiig to the hij,hesi iidea ever known, 
bv Itxel over ill Ihi cminliy below Htich kvil <if lii^h writer* 
iiniUr th( diuitun t! ilv commisMoiurs ofscutrs, tbo 
dkianrefrom (be ei sul lut lo diiinuge wlU, tlierifore, viry 
aittad ne to tl ( b Ml ottt ( (oiintiv 

Sovnh Ifoll ind, grossl> (f.tniivlcd »t UKhOOd^n-?, wifhmtt e 
(flu Siadxki biiik, has longki« anobju t ot imbinkinent. 
Kivtnbmk,1ht*ori,-m ot whirh isqmit unknown, appixrstn 
hdvi Ih ill the thlulbink wIkIi Imd been lornnd fiw stuirMig 
1 hiiifdl p iTt of this ti 11 t fi om thi SI a, h adinc A om < oubll to 
lidd St Mury'i. VlKiut *ix nnies ne iivi to the aeris anwher 
hink, callexl the Old Sea dyke bank, winch h unitucstionably a 
Hornm work. . n i 

A very eiinoneilrtumstancc k, that a fifth InnkjcaUfu the 
New *si a dike hiiik, two nn'esnearer tlian the Koinan one,ri:- 
nnlns, but it isAiiterk unknown whin or by wiawn It y 
made. Uh« mw hinkdnentloncd al ove takes in about two 
niil» mnre In hn uUli In staking the Iswlj for makfiig th. 
new di itn, it wax found that (lie aurfirert •y*^””**^*^ 
cojiimg to the Uoinan I ink, suddmlv row* sU kjt, Mng tlx 
f (t higher on the sea side than on the 1 iiidA«ele» ithu then ton- 
tlnucs on that higlur Itvef, Ulng khc de|ifh ot uarii, or silt, 
deposited by tlie sea siiiec aiiue that lumk * u i. 

The flmt navigablecuna! thaiwiw macte in Knglx^ »» m 
oil nrobabllttv, tint which was mode ft om I intoln to 1 Orkney . 
iklsenldcnth apiitorilv I inlik(,inimmei>M Tomotiwor*# 
wbUlf lerveel to previ nt the hi mg w tm from {hmifim down 
niKm the km, and, .,Uiln g the Ouik ot Ihnii, fioni Fttvrtio- 
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STATISTICS OF AGRICULTURE. Part IV. 


Toiiffh to Lincoln, affbrcltJ n navlgaUon of the utmost conse> 
quLiirc to tins fertile < oimtry 

V>uiO trri^'o^fuM, iind fvarptnut on the llumbcr* inhere, as 
aJriidv (User (>^10141), itwasinventecL 
y / tve stock 

More atitmled to in tliU count; than the culture of corn 
Thi nnrlnin hhort IvirnKt cattU an iireterrcd, but any sort 
filten well, iml tliere is llttlo diUrvinjif 

( ounty Lames one bhetp ‘uid an half per arrL in 
I iiKoln brml preitTred, L«K 0 >ter much AiliI, -%nU 
Utwetn tiuin freqiittit I infirUir lanil tht JiCicci, 
urimf ired, fattiiiKeAuer, sinu. the enLlosureno fuUliiig , 
M*v rn1 r im sot letiLs 

lloraiit ot the ht \vy black kind i goo I deal brtd both for 
‘ 'ml coaches hi various p|... .. \ 

skes-D lltur horses all the winter in o|>Ln shuls, 
il yarrU tor them to go out and In *it ph asiirt (irn< 
scl eaten, said to cure tlic grease, s ' ' 


given fbr three weeks or a montb» found preferable to q)rlr^t 
phyidr 

KuNrtti Sever il warrens on the wolds. 

Oten tormerly much kqit in the finis, i plucked finir nr 
five t ines a year ** The ieatlim ot a ilnid goose worth sl«« 
pencil three giving a pound Hut plucking olive dots not 
lield moie than threepence per lieM, per annum home 
wing them only every quarter, taking feotbers from each 
foose, which sell at five nbitlingv a thousand Plucked geese 
pay Ml feathers one shlUirg a head JvgWildmoor fien. 

10 Political Ecommy 

KdCds Ml many places made of lilt, ** dreailAilly dusty and 
heavy in dry ueniher on a thaw or day’s ram like inert w " A 
niimi cr of i \\\ ils. and, ok already observed (*Sb0t2 ), the first ir 
b il 1 inri, madi from I inroln to the sea. A fabric of brushes 
nidhakniuat (lainsborougli flas spun m virions nlaces An 
(ignculturai kocicty at talUiigliaui, established in l79fi 


7802 nUTLANDSHIRE 91,000 atros, rp<.cVnblmg m soil and surface tho uplands of the adjoining 
couiityof LiiiLoliisliire Ihcwcstcni pirt of the rouiity is undt r gras., and the eastern itiiedy in aratioii 
1 lie soil IS almost«very where loamy <iiid nth , and the agriculture partaking of that of Liiitolnshire and 
Ltiiistcr.hire Ihe ojieiativo classes seem more comlortablc in this county, and more humanely treated 
by the prupiicturs and tarmers, than in many others Ihc 1 ni e* Wiiiehelsea has maile great excrtioiiF 
to this elleet utc/ilt tf'a Jit jto) I, 17‘)i &iih’>-«/ ilK (ec, 1808 Marshal’i Htvitw, mH) 


1 liltllrl/nif^ 

Sonw lOMifirt il (oti ig<s built by th E irl of At mkIu 1st i, 
Qontalniug a kitrh i, parlour, <i ury, aiid com house, &< vtitli 
two licd rooms ovc 

OtbcTs toi ihrcL (ows, and w itb calf hotm, piggery, d ury, 
kite ht II, 1 vmg ro >in, on 1 two bid 

A Ibad sort lor optrativvs wttheitt a co v, rontnning a 
kit( h n, 1 inirv, rioset in the atiiroMT mil two bed loouis, 
one with a lire Sivtril with mu til turms of from fivo to 
twenty acres attu.hut (/14 i0U7 ) 

1007 



fiincially lieiter m inA^cd than In I nculnsh ro, and very 
productive i he I arley said to Ik ot vi r> siipi rlor q 1 tllly 
i Pasltt/t 
< bu , 

and ilso ot t iking in I il oiircrs < ows ( s > iimch pci iiead, pre 
V Ills, ind is elit \iri|„ed by the Lari ot VVimluLca 
4 ixoetnl ()n/iu)4i\ 

In St \ rilplicisthc i ilt i^trs t ikc mu ill ) irtions (f 11 1 Is 
from lilt la iticrs t UsC i LU’dins it one pt u c, ll ne 11 les 
Hid a 1 lit IS divided Lnl? fuurti uf^irdiiis md atOakhiTn, i 
field it throe u res h disidid into twent) tuui gaidciis, «mdict 
it live shillings [ ir h uden * 

'i loipioitmt fftv 

I'arkinsun, 1 ne i ( the rep>rtcr<i, and a mm of sound judg 
mint, has Hltcnil Ins opinion jii th< sulvitoi irrif^itimi, and 
says it L now m conformity with that ot a coiresi oiulcnt wlio 


thuv wrllcv to him — * I nv opinion widenng n ndcr^ the 
i|iidity )i the herb ige and the land the worse fur the proiebs. 
Where I ind is t >kril Iv produ tivt and in a situat on uher a 
quinlitvol griss tiMid Is not required, 1 should certainly not 
adv sc it 1 think the land may R turned to better aciount 
u itlioiit It Kut I think there an many situations, partn uiarly 
on (sfavi I, sand, or o^ien m iN, where it may be very adyantOji^ 
oils, the produi e, by vtii b mi am, ut eertamly muc b iiu n aRed, 
and, 111 R me inscinces, ruidtred largir when veiy I tile other 
wise would I c piodueid Jhougb the protlucc is inireasi'il. 
)Lt t btroini s m tunc. In a tew vears, of so i nurse a nituri^ anu 
niiMvl with lURhfS mil pl-tntu, that cittlc fiiquently rehise to 
lUit, md when It is catin, the ippt ir iiiee or the cattli pro 
(Il tils u tirtrorn I cing ot a nutnt ous n iture ” Hi adds, ** I 
w IS fi riiierty an -ulvocate lor iirig icton, and am Htill on biieh 
sills IS ir< lu hi Til cd in the above extract, but huvlni. had mnee 
ipniimiilcaif vnunie several u ittr me dous wbiih liive 
Lund lone tandin^, which have o|H;iateil to the disadvantage 
ul both t1 4 lierbu^L in 1 Und, 1 have bea .11 ubii^t-d, in a great 
incasiiK to alter iny i pinion ' 
h /«v Stock 

Ni t tnueh I reeding, but rhicfiy feeding P conbidcM that 
inui h lb pi nds on the H) filicat on t > fillow, and is of ouinion, 
(Il u Mil Icige Ihiibaiii ox did not eat more IimmI to raise liiin to 
tl ttmorinoiis si/e, th m some uttieis would to bnn.; tlurnto 
iialt the si/i or wci.tht at tlie sami l^4 Nuris ital til probable 
that 1 ami I it, of 1 eiccster, who niriu il it vuch an Uhtonisliliiir 
'I t, hid i itiii Hire bid than lowell, tho ceiibritcd 

pisj« s r ll t 

. scltluin oltr, if hi Ins on aplitudi to iatfin 
in I much ilepends on Mil mstitution of aU initiidl in this 
m t 

go 1 1 1 m for wasli nq sliecp atUurlei^h , but not ho sim- 

pit is tin i)uko of liedf rils 

Hi A t r I veiy he ivy, slow, unprufit ible sort ore raised in 

or) 1 17C hive 8 ki pt 1 y tho eotta^’rs 

7 Poltttial Itotiorny 

ibi I e eisUrshire mil lluti itiilshiic Agricultural Society 
St ibhshifl 111 iSUt, niott at Mtiu n Mowiirav and Oakham 
iltiinatily Lc'ss want ot knowlcdf,e in this county timn in 
nost otlicfs 


7803 ^OttlHAMPTONSHIUE 617,(lOO acres of billowy surface, rub m woodlands and pasture 
lands, but much behind in the culture ot coin The soil is almost every Mierc excellent, fiidbythe 
introduction of good husbandry, the marketable produ(c of the county might be aina/ingly increased. 
{Dimaldson's Repott, 1794 PtWs Ihpoit^ lUOn Marshal's licVHu^\^\2) 


1 Gi Ofttaphical mate and Cvcumstanccs 

Ltinuite 1 nvourablr holli to hi alth and vep,rtation i aempf<?<l 
from deep faM& of snow anil long i ontinui il ralm hl|,«b( si point 
in the county supp aed aRut h<K> fiet iliovt the It \il or the 
s^d, and till rv is ndthor mountain nor bog Hon ildson tnunil 
tliat wfK it bar viM gimirdly cointnenee& here about a fortnight 
earlier th m in I erUiRhiie 

Soil (jn* It part on a i alearcous luttom, bmistoiic, schishis, 
or Mite, and tW remaindur of sandstone Iho euif ice laiths 
may lx c lasMKi os strong mid diiep loim, light thm roddisli snil, 
thin bgfiteliy, and fin and meadow 

Mnu rut* C lav, HinesUnie, marl, frecbtoue, and biate 

% I‘ro]ieity 

Almokt H hotly in large estates, (hlrtv seven of or dmve foiK)/ 
ayear, hilfofwtdeharolkmjisiOOU/ to 10,000/ , inanogeol by 
h'wanlh 

d Building 

AlthuqM., liurliiuh, and Cistl Ashby, nrblt mansfons 
Purm liouhes “ badly constructed os inipronwly plaicil " 
built of stoneor I nek, and covered with slate or atraw, f iiincrs 
and thnrCinpffnm crowded together in towns and villugo , 
• ottogewof niild and thatch 

4 Ocevpaiion 

hfo large farmn, 170 acrui the average of open fields, and 
tho aVurage of inland farms , fbw or no leases 

5 Impuments, • 

Plough a dum^ piece of workj,arith a long mnsnv beam 
and flintitY mould, iiemg drawn by four or five horses in a 
line * HoaddauuMtySpU sinalljuloughi with two borsesal reast, 
w#l inUie bcUcor work , but Pitt (who iiceins to know viry 
hiiJu of Ui^ miiltiir) )nins with ^mith ot rnihinirsh, who 
kAyJi, ** XhaveheoAl and read much 011 tlienubjcct, ami tried a 
neat vaH^y of ploughs, but It Is ridiculous (o assirt that two 
liOMms con plough alin ast in almost any part of this county I 
hiwmvi' with no ploughs ubieh serve so wHlM)« r run mx is 
as tbe ploiigiis in eornnion uses ’ So much toi tbe ignr r itii« 
and preiuiitfhUoo of I ai 11117 bmitl)# and the piijndUcd 


opinions of I’ttt tlie r porter A ribbed or plated roller, 
furiiiid Iv Itiimg in *4xUiii iiaranf iron Icngtnwavs of tlie 
lollir, Is found preferable either to a spiky or bmooth rolki for 
breaking clods 

() Arabit I and 

b illow, wheat, and beans, the common rotation, hut ocl>ers« 
will! b I icIuiU turnips and cloven, begiuiihig to beintroduud 
nil (he 1 gbtlmds Most ortliefUberpiantsin cullivntloii (riesl 
bvainatiurs iriithtrs Wood cult vnted by twowuadgrowirb, 
wild livi In th’ cotuitv, it requires rh h old pasture land, tor 
whieli the wood grower pays thi Isudinrd troin / to 7/ per 
ai ri, pi r annum. Tor two or three vears, tlie fanner being«nm- 
pi lied to /iVL It up fur that urm, and to take to it ag iin ntttr- 
w trds at the old riait .Phe land is ploughed early in aprinff, 
Will harrowed, and sofO broadcast, hs thick as gram,by naiul- 
fuls, a gnat deal of harrowing and drcbslng is meussarv to 
bring It to line tilth hcn thv pi mts appear, they ore hoid, 
and kept |Krfccl)v dean, in a garden stylo ot cuJtur , and the 
crop appeirssoTiienhat like a broadcast crop of splnaih, the 
It ives are gaili red by h uul, in bookt ts» three times In a season 
(ixcept A jdot sometiiniw saved fbrKeoil), and inrtod to amJU, 
avhire they are ground to a pulpy moss, by vertical vrhects, 
tjossed with Iron plati's, and moved round by hursis thla 
pounce, nr^ Uy, is then formed into IxUls. by hand, and dried 
on hurdles, in 1 shed, thcn>e bolls are anerwords Drokon vpi 
and ft rineiiud, ana finally dried in small lunqis, somewhat re> 
SI milling horiafdung in colour and apficarancei it in then 
pHi ktd up In 4 Okkik for usi 

Ointjn* eultlvHU d to gri at perfection about Korthampton f 
^U) qu irters known to nave Ren sent to Davtniry lair at oiui 

tinii 

rii tcct < uUiv itid by soim fnrmHrs for the purpose of dress¬ 
ing bhcipfor the m ab 

i Uizr in a few places fbr own fUri. 

7 Grass a 

SupiMktd tn coviT 171,01)0acres, 40,000 ncirs In meadow, 
on ihi hoidirv of ihi Nen and other riviTs One farmer sasti. 

A gre It improvtiriciit on ail mowing imadows, Uk'EPhU^ of 
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bring watered, n to graze, onco m two or three yt are ae Iwte as 
ptMoible, ana nni&t^ith stoiw ehec^, shut it up at < hrUtmaa 
tor mowing, this ia|s good as a top-drtiising^** t eeding sheep 
and tattle the chief atlon of the glass iu\u mat, 

doir^fing and bre«iUT>^ori»es« 

8 . Oardeny and Qrchaids 

(>ood market gardens and ortiiarda aliout Northampton aU. 
rommon artiUesgrown thcaifLwUl, tmt imtom, grdlMi^, peaches/ 
and iiuie-appien to lie had fx^I^ondoii clwapir man Uie); can 
be giown in t]i«(ounty» 

P Woods and Pfantattons ^ 

Vi ry catenslTc, there are fbrctits, chturn, purlieu woods, md 
woods and plantations beingimhold property Kockingh-im 
forest the mo>t cotiklderabli, nearly twenty miles in length, 
and covmng 8 or lOJKW acre* Whittlcwood ele%»n miii-h, 
and 70(H> acres, with H*dc< y forest, making in ^11 ams 

the rhases and other classes ait Hnpia> cd to *i)iiount to ^0,(gH) 
acres more, making in ail 40,U(K> acres ot woodhnd m thi 
count! Ihe forest landb aro In general ciry iinprohutiv 
romagtd, the 1 rown hts a right to the timber, the I)iike 
Or lAon and others to the underwood, and the township to the 
tnsturage, , woods which ate piltatt and tnllre property 
arc better managed. 


10 Ltite Stock 

C atUe of the e ounty, tlte long brnned bmil * nut rarkma 
others introduced for fatting tonitlie dairy. 

AAefp of various brtnU • a good many new Ltiicesten 
Hora(9 at the strong blai k bned, hred tor the coach, the 
army, or large waggons Blood borsi^ fomtcrly bred, but left 
as the least blcmltJi renders them unsaleable 
Hog9, a^iroed la tween tlie Berkshire and Uie Tonquia* 

11 Pmitxcal ^ ononiy 

Bod roads, but mai^ handsome bridges, some canals Ma« 
nufitetures; shoes for the army 'tnd navy, and «aiKirtaticm, 
honclaie woollen stuh , as tammies, ({illintainoett, and tviar- 
hstings Several sin dl triendh boeic'tUs tor tlu uromotuiii of 

T ’itulturo, coiis]«.tmg (hiifly of tanners rheiainiNirt So> 
tv u one of those which mis fnundtd in X7U7, ineeth at 
) tmtNirr, it his a fund tor puiehaMng booka on n^icuifuru 
and nomislK iionoins, and secins to Le acii>srruitiou uf aK.so> 
cnlion Very eoiniriLridabh A gnat Koiir r of unpnmimnt 
wiAild be the Inaking up if the InUrio * lundt, nuU thu 
tmipor^y living dc wn ot th euntinuall) 
lloriHhIsoii his ill iwTi an lUc (ompaiisonUtwesn the niHinige 
ini*nt of 1 mils 01 till C*usi oftiiwri , In i'crtlibhin, ind thiwe 
of NorthAmptonshiie, which bliows liuw very Lir bdiiiut tho 
lattei cuuiU) IS m arable eulliuc 


7804 YOIIKSHTRD, 9,098,580 aicrcs divided into three Ridings, cath of whuh is aaextetisixc as the 
generality of other countica 

7805 West RidinCi o* YoRKsttmE. 1,568,000 acres of irrcguHr cmintrv, hilly and mountainous 

towarels the north, and inoie k*\cl on the east It (ontains a great extent ol surfa< e tvell adipttd for 
hijshamlry, and is the scat of large and exttnsne manuhiclurts A sunty of this Ridtng, oi singular 
ability and mterobt, w.^s made by three Seofth fanntrb, and the reprinted cuii>, as it lontains the notia of 
fiucral gentlemen of the countv, will in luturt timis lie considered as a curious dotunu nt. di«playing as 
it docs local opinions so different Irora those (onsukiLd as libeial and cnhghtcnod (Stown*s Iftsf 
liidmg, 171W Mutskars Itcuew, 1818 (xiologual JIRip, 1821) 


1 Geographical State and O; cturnfanas 

(/tmafe, moiftrale and hrilthv, ex< cpiing on (be low surf ire 
nciurtht Ou»e, vain at Slufhdd nbout tliiity three iiuhts m 
Uie ye IT 

**urjuf irregular, hut the middle and I'lstcrn pirts ik irly 
level , —* * ‘ " ds LPT ^ - ** I L I 

Sj/lvarlom fr un diep stiong t 

Alintrais 4 oal, htiK,irons1onc, lead and V coiqier, which 
have iaai wrought for agi '• P ist 

X, Bon, 1 tddei, Airt, and Whaift, *111 consider 
abh, U Sides olhm of It bxr iinpoi tanee 

2 Pro/M f to 

Muthduided, Init Rome iargi CRtitca, ur those of the Duke of 
Norfolk, b Vil^wiIli'Mit, b Harewooil, ^le 

i Putidingh 

Wwitworth House cne of (he lirgest nr d moit mignifinnt 
in flic kirigdntn, him hoitsts b'lu ind bidl> hUuiti.'d is in 
most 1 MgUsh iountics, I ortl H wkc has cricttd a i vn mo- 
dioiis iiKl eU^ant fvmtry tit hj» own u&e. Great want of 
cottifcs lor firm optrilms 

4 Ocixipation 

b urns sinill, for one of 400 it res i d i/en nndi r ftty, occu 
pierrf 100 1 rcsstvled a gieatfarmtr, feu ic see, liu ti n mts 
on one tstile w rned tf1 hiiiuac (I ty hid 1 ct( uu inelh uli u, 
tciianiry Ml geiiLial miuUpIigued fy attorney feUwaidh, wlio 
must hive lusmess or mak< 

5 Iwptk nicnh 

llrdheram ]iioiigh general over the whole district, f ut one 
horirf. larts ind cuher iinpioved ujii leiiienb, a6 will as better 
ploughs, are w inting 
h Aiablcland 

Round manufacturing towns gmt pirt of the land held by 
manufietunrs, that by fanncia not well nnnigctl toinpued 
with Stotiand, t ut tolenhlc l« iretl with other districts of 

clevition ot 800 feet • but on the (iiUarcous woldsot tlie bist 
Hiding It n))ens cunsidevabh litghcr, and at OOO fe t Uttir 
than here at K(X) Such is thi cHeitut i cih iioous sod lie 
•hl«a tile usual erotvi, »ome fl ix, rapt, liquorice, rhubarb, and 
weld, eultisate-d bouio ixcellt nt remarks on filiows. 

7 Gta^s 

(ireat part of the county under old pastures, including some 
mooUowa, ehletiy apjillicd to tiie feeding ot horned cattle» cattle 


AMI r illy made fat on grass, nnd finished ly stall fioding on 
urini sheep somrInn s fiaon turnips, I y hurdling Gra/lug 
iitich lielur iiivkr (oi d th m ar lUon 
8 inti (it n\ and On hm (is 

mi ul ir spectes of | luni grow s lit Sherbomp and In the 

f.ri\el inii linnstniu, Is liardv, a good Iteanr, and anWn'ers 
iipM liny soil lilt titles nut lx ir se wc I nor flavour bO 
U H d, on iii> Is en 1 inestonc er graVel (In t strong, deep I irut, 
tin tiets nin t o iniu h to wiHal, ind d > n it btwi fruit in pro* 
I nrtiou i he-se pluiiih IjJosm ni U tti r (h ui un\ other sort, uid 
iieiiroduiid fruin suckers Xhe fruit sells fioin 21r lur piwk, 
whi 11 SI mid ind i,iocl,(o it 4k/ when oiiktsl and il linage I 
i he> are eis ly hurt I y run PI mis are to Ik had hum most 
ml lie niJisiries, and m ^ urdeiis they should bo planted on A 
a>LL ef 1 me it cl alk 
1) \\o<ds and Planlotums 

Muihoik md esh wood thrown, and a rcidy market found at 
the &hi] p ri^ md nianulacturlng towny* 

If) Hrtsfc I and^ 

X iohiindred uid sixty iiie Ihuusand acres capalle of oiUi* 
\au m 

J1 Improvcmt nts 

Wurp ng the most riinirkibie, ably desetibed by lAjrtX 

12 7 /i»f 9/i)r/ 

\ ^rc it 1 irx tv of I recds of cattle and sheep in uac, but no 
one generally jniirred Ni r lixds, whin milk la&les ol 
turn ) s, a tei tU] full irf dissolviil nitre m put an img eight 
g il ns oi milk, uhuli entirclv rein ives tlie ll ivour H-inua 
giMti 111 used in ell lught not miny Ind cse«nting in the 
GUitein pirt ef the d stnet, sort in use among tliqfariners a 
sin li hircU rire. 

1» poidtial kcononit/ 

Mmygxd indmiin hul roads vniiotiscinals Numemfti 
m iniif u lures ot sh iDooiis, e tl iinn i h*s fl i n Is, and e v»iy 
Iriiuh uf wo lien gruds \t Mufhtld every kind ot cutlery, 
ainee C haueerX Inni it Ketheiham, tion woiks Ihowiand 
utlii r HI mtifictures the c luse ot the w eaith ot tlie M ut 

Uidiiif; 

14 Mian^ of Tmproicfmnt 

Ja thos, division of eonmions, iiielushig of wastci, Udta ro« 
tationii, 


Mat \J>al’s SivHV), lbU8 

1 Geographtta! Stah and Cttci/rnffanres 
fary^ Uke that of ott cr di^tnitH t>or(Urinjt on the 
German OcMii' f old caat wiuih dunnft the first half of the 


7806 Non™ Rinmo of Yorkshire J,V1I,187 acres of bold hilly country, with some fertile valea and 
entcnsisc moor lands, thiedy remarkable for breeding ho-scs, and i.pLCially the sort known as tlcvcland 
bays. ( Tuki 1 Hi pm t, I'O'J. Mat \J,al’s Hivu t«, lb08 Smith's Oeologieat Map, 1821) 

rarely w 1 th two rooms d unp mid unwhoUsome limeU Close 
WHinscot^ hetls Used, is m the prorcr puts of Scotlind, 
which aio soureu ol Insects luul lufeclion, and every wgy 
unwholisc m< 

4 Occupation 

k arms on tlie wluile smill, minv vciy sinwll farmers Rober. 
industrious, and tmlei ly, most of tlieni have been educated, and 
educote their children 1 ew leases. ^ 


yiaar Milder in June, when west winds btgm to prevail, ve 
getotioti not vigorous till June. 

&ut/u»d VHijiicf on the toast, clays.and lightish soil on alum 
strata, a loim uimn fVecsione, and In some lalleya west of 
^'bltbf a deqi rich sod off Uveland, fertile chalk, and Rur> 
face liulv, vale rfkorkgtnerallj a rich loll. . , . 

Invxhausttbli beds of alum in the hills of the 
coast and Cleveland, and the only alum w oiks In the Island nr 
rlcd on there, pyntifs bring found In the ajum mlnM, su^hiir 
was formerly extracted fiom them, but as^t required a gooil 
deal ct ('onl, and pyrites are equally aluindant in the coal at 
Newcastle, the manufoitory of sulphur was transferred to tlu* 
latter place 8ome co it and Ironstone in the moors, but not 
much worked, also copper, lead, treestone, slate, marble, marl, 
foe. little worked or abandoned. 

One^huS^if^lhe Billing |»os»c»sfd by ypomamy ! rent of 
4 states from 6(KM to 18,04)0/ i»t annum, many geiitttratns 
smfs, and the proprietors rdude most part of tiieyear^n them t 
tenurca mostly fraehold* 

MaiS^^«?'fonn houses, «» In the 'West Riding, but 
rather infenor, cottages decidedly inikrlor, small and low, 


5 Implenn ntv 

Botheram or Dutch plough bar swei>^> for drawing hay to¬ 
gether with A hnr>e mil u Jmpit hurt ot < ait (//g lOOH a) m 
use, fnrmHl almost wholly of mnlwr, and to be drawn by one, 
«wo nr ti roe hoibis abreast (M, wheeU cntireh of wood (c); 
wiuii to b« emptied, ll e shift fiorsc »taken ou^hut not the 
othaw. Anutherviinetf for harvest work (fgi 1009). 

G Arabic I and 

In the V lie of 'k ork one third In tillage | about Cleveland 
ono half, on th^ moors much less Culture ni^ yotatlomfta 
In the M cht Hiduig llye more frequentW sowii than wheat 
on the light windy holls, oflen mixed wlOi wheat, and then 
ciill^ McsJIn. , . . . 

A/n/ccu much cultivated a fenv eeent prior to J/8x m the 
vale ot Voric and Jived de In Ine Utter district It did not 
exf tte the noth < of regal authority, and wm ciu|!d and maim* 
fW'tw'd by 1 man w ho bod formerly been employed u)Mm tho 
tobacco plantaboiia m AiuerieA, who nu only cured it pro* 

4 E 3 
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STATISTICS OP AGRICULTURE, 


Paru IV, 


tKTiy, M r>Te It the pmprr eut, snrt flnaHjr pten^ired It for 
But in the Mit of York t)»c i ultt> iton at it mtt 
With l«M fafour'ible circum^lanu.* their tob icco wah pub 

1008 



Hcly borntr and them^ilves serertly fluid and Imprisoned 
Feonltieb, U wiu ^aidi vre re p ild to tht umouiit of thirty thouhuiul 
pouudf. rills WAS inough Ut put *i atop to the UUgdl cuUir l- 

1009 



tion of tobiicOp hiitp ptrlnn't rnthir imfurliinitelyp it 
UkewiaC. put *1 stop to the t ulliTation ot ilml Inn ted ] *intit>, 
half A rodf whiih the law illuHS to be ] Iintid (or the purports 
and chirur^Li>, <*r deKtro in^ ln'»(rt^ 
iuitittard K^ciu n iii lonsidciiibk qu viitilieb iii th neighlwiur 
hood ol \ ork, and lu Ids of t ind> I>l nut u ith in oti cf P ^rls 
the liidinK U Ih pripirul inr use in ihc iity oi Vorki 
where tlicre nulls md mich neiy ttr tlu p rp>t ami it is 
aftiruHTils sold uiuUr the intm <»1 Durhiin inustird sown 
eitnir on land p iTcd uid lMiriud,orpr pile I ir>d maiiurtd 
*, ; Su’d, 0* - * opt *s|i \t bn ' , .j the 

irly I irt if Mav JSo _uh I t . , r h m I 

idin^tii niLCssnrv Shjinwitli tin sickle m Si|dimb 
and (ttficrtlly stick d In the li II, in t thrishid > it U{>oii i 
cluth, It the. convenience oi the farmer iivo qnirtirs pir 
aerp jb thought n goiui euip 

grown on strong Mils, aeid, tuo p (ksahttle b f>rc 
Mas dav» surfiie <lug ur ibrked over in luni, Oi toiler, nnd 
J,Acrvdiy, reined m August 10 pecks in ure a good crip, 
fach pacl^liiO bunches, of ten te isles each, price, 'I to u 
guim ih per pack 4 

7 Ofas^ 

Old iiiMturis and nieidovs scry badly minycid, uplands 
ovcrrwiwith mo s and anthills, iniaduAswith rushis and 
RO neglectc 1, th It w hat w ould lieuoith /IK)/ under i piopir 
course of husbandry, is dear at 7« • rhicily desoted to tlie 
dairy. 

8 Gardtn^ and OtcAardf 

Have mode but little progress. In this Riding on Ing to the 
want of manut luring towns to m ite \ deiniiul, farnurs 
g irdcns, as in in * i pUi is much neglecic*d« 

9 Woodlands 

f)i small extent, a good deal of timler in hedge rows in va 
nous places 

10 hive Stock 

bhoii horned cattU chiefly prevalent Buill let ling camid 
to leas extent than d drshig lowstakenln ilMi tnimas, d 
fed on timiips, and Mnw or hay it thin an no turnipb, Imi i 
^ ic^y made and salted Jn hrkins, and sold to the failnrs, who 
sihln It to lauidon, a {.ood mans i ows brought up tor London, 
ai a any sirr|»l Ub suk k for the I inc olnshire gram is 

p In the bleaker ports, the (level md Wed, loigi, coarse 
boned, slow futdiiv, and the wool dry and hanh All tin new 
hreeds introduced, and several piotesbud ram lireetlerb in Uie 
vaheot Vorltn 


HorMi This Riding long Aimed for Its horses, particulirly 
tliove of C kvehnd 1 ii the northern u urt of the vale of \ ork 
a light breed for saiddlt and coach, In i levs und, a fUller-boned 
hoMo, scry strong and activo, and we^ adapted fl>r either 

I I ouvh or I unch In all the other districts horsos are generally 
•nd, on till, western moorlands Scotch galloways ere put to 
Che stallions of the country, *'Anil r%ir a hnnly and strong 

t oee in propoition to thoir si/t " Btfore the war mules were 
nd. and sent to the Wist Indlis^AAnnciarimrsdonot limd. 
but buyin'ts and work them MH four or hve years old, ami 
thi n shoe them for the first time, and sell them to the Jxnadon 
deal# s fur co leh hoisca 

Thi flttrntrB nho LrceA Aorves, generally treed from tboso 
inarisuhiih irtemplo^td m the u^usim*ss of the fortn, t1ie«a 
art often workid ui til ihi very tlm< of ibaling, after which 
they line Usmilly two or time ueiks* rest, lietore they are 
igun taken to uork, tlie toal, dunrig the timo the dam is 
working, (speii ilW whiUt it is Miung,l» shut up in astibli, 
and It i> thi praitiii of some, btfon she is buttered to go to 
till til],after iittirning troui work, to bathe lurudiUrwith 
e Id M Iter, tnd to ill iw niu t of the milk trom it, lo prevent 
the milk, wh eh ni iv Invt b en heated by laliour, trom hav¬ 
ing any nurtinl die-ct upon tin foil Some contmni this 
pr\ tue s long as the toil bucks others, nficr the toal has 
got huinc < 111 r ngth to travel atimg with the mare, fake ic 
ith hiT II tu tile fields, and frequently buffer It to suck, 

I ojnnli n, th u liy the milk Ikiiic frcquintly drawn, Iimi 
dauber aims oi its being I itisl, or of possessing any qualit/ 
nnj (Uejilto tht foal i he g vurnl time of foiling, is about 
M y d IV (tiom which dav the i^e ol all horses is rtikonid^^ 
and that if weaning ibout JVIiihailinnH, when tlie foals ari. 
put into ilt< r f^riii^b, or the bet.t jicstuTelhe timuriios 

S( •>ses tile y remain there as long 9s the weatiier permilH (if 
thi rc b( siifniuiit fo(Hl), md, on tlie ajiproich of winter, have 
I littU good hay given them, where there is h Htible, or hosel, 
tliat the) (an go into at tht ir iiliasure 1 he colls are usually 
glided in the op nig following, and in siunimr are allawcil 
ilv in niiTloi pasture, the mxt wintir tiuy mike ftieii 
mg in the helds, or iij tlie striw yard, ixicjt they art In 
tcndiltiwirk in the s)iring, winch Is frequently exiKated of 
tho c (1 a strong kind bin h ar r uher lietler kept as tlie time 
i>l fjl cin di iws n gh» nd re onl> put t> ligl t ird i ai.y work, 
md getionll) woik only h 11 idiv it once Sopii kcejitlnir 
olfs I ie ir 1 nigir, b tm the o|>ei ition is peifoiined, Diid find 
tint btieh beccijie the slrm^ r \nd hiniLomir horse's Ihe 
toil always receives i ...n it ilus'k by ticing weaned, which It 
cloc'. mt well ret >vtr lit c it gels the he->h pasture ot the 
ling ■> the Ixils wliiih geldm at one year 

Did iiitil clurk, at (ill veri time itiey should be gin 

te In the iiest e ndii the i jur itio i, and recover at 

u fi11, and ire much improved by the 
111 ep ng n| the )iTe idiug)tar 

/ i/N t ti H ft att 1 hi horses wtmh are sold for iiio 
f und n in irket, it f r the laiiiige, are iliiitly biy geldings, 
with tut Jitlle white on their ltf,s and i iccn, those whuh 
lavi iiimh whii , with ilustnut, roiri, and nther uniisuilly 
olouid) li rsLS uiil m ires, geneialiv d > not I ear in eipi il pi u e 
in tile Iundon market but wiUi oltur slight and undiisi/td 
nrM"., an niou sought <itUr h> foreigners ogd cigirly pur 
‘Il ised by them f ji evportatiun, or an ixyoitud by jieiqifc of 
Ills I luntrv who i irry liiim to the foreign inaikets, and 
iiltmi ttel) obtain a pnec equal ti that obtained fur those b»Id at 
le bv these means of exportation, i ontr try to an usually 
ividbut ill Imndid opinini, his t strong tindenivto fe¬ 
lt he pri eofthosi hnsiswhieli uc laleulaicd lor the home 
ket, and sinie os many tiUies as loltsore natutally bred, 
one ttinil ot tlieiolts at least will cither have tiu) mu h 
wh te lir the heme in irket, or la. of suineotherloioiir Uian th it 
wliiih Is (ishiuii ible at tiu litnt. if the bretaler had not a mar 
..t lur tho c, whuh i\ ]>c n 11 be two thirds at li aitt all lie 
nasoidriblv Inetds he would be lonipi lied to put su< li a priic 
pun the oni third winch hvp H,n 1 lo suit tin hoi ic ni rket, 
-van d>le tiHte ot till Mionitnl, is would pi> lor the other two 
ihds, wliiih list would elliier Ik. unsaii tbie, or fetch iiiy 
I idfMpiAte line(s I lie (ons«H|uetHc narnrally tlowirig fiotn 
ua woiihl lie, th it Die pru e ot hursts used at home would lie 
'ar gra ater than at present, when a flircifni demand procures to 
he bleeder iieirly isgotd a |Tice lor the lion.eft that would 
otherwise be useless and unsalealle, as for thobe which ure 
iIiuhI at home 

hill I i/a are kept in one or two warrens, in one the silver 
ey IS kept, the skins of this variety In mg worth double 
lOse ol Ihi gresK not used for flits like the eoininon skins, 
lut dressed as ftirs, and exported to (tuna to be worn by tho 
Uiindanm 

1 1 Poltfn at Ft onomy 

He ads in un irnprcmng state, bridges iNKter attended <o 
than in nio t counties, out guide ynisti iKglicrrd, which an 
otatn on riikcS repirt justly iiiiiarks,is o sort of revert 

uiout 

inaK 

njochaea of sad doth and coicLage at Wliitliy and 
'‘'rar!iorout,]i, at various places m its n^ghliourho^. alum 
works, 4(Ni0tunso| this articleunually bldpiiedfrom WlutUv, 

" ions, lottoiib, wooliciij and paper tnanufaetun.Nl In various 


7807. East IliDmG or Yobkshirr, 810,200 acres of moderately wa>y surface, intersected with numer. 
Otts, winding valleys, not remark ible cither for its arable lant)^ or pabturage, but productive of 
horses foT the tooth and saddle, and c/the excellent Holderncss breed of cows (7 caiham''i Ginttai Fttw, 
17^ Strtckland*s Ftew, Htuiew, I8i2 StmWs Geological Map, 1821) 


1 . Oeographtcal Slate and Ctreumntancef 

wolds vevere and variable, N and N F wind* 
urcvail In wintar aifd spring! in the vales milder, miUI, 1 ut 
not very healthy, on the Hunitier, ram at Hull twenty set n 
inches and a halfycarly at an average ^ , 

Sng of tho wolOH calcsnious Ic^m, of Hotdemexs fl nile clay 
and ktilF ia.tentlve clay. On the banks of tht Hmiii*cr, fi 
I'anl nearly Ia Sperm Point, tliCTS are 11 or 11,000 aircs of 
warn land, of a strong clayey loam, productiveness of'd hich 
cut budiy ba «iuailed« 


SmiXr Itbtnd on the HumbiT is a modem rreatinn Inr that 
cstiiniy It first ti^cnn to show itself aliout 1607, rt ebb tkli, 
ami as no man prett iidinl tide to it (it being a detached Uland), 
BgrintofitMaAinAclehythefTownintlioftamcyear. Jn 1787 
IriNl acres of the hml wore egibanked and uhder tfllagr, pro* 
cUicIt g a rental of <M)0/ a vc ir, w itb h chapel and several fartn- 
househcrrHcd on it M hat part of Sunk Island which was lirst 
imi anked whh originatly arnnit two milLw Croni die slioro, a^ 
many persons are slill Uvlng who reecdltct vessels tsissing be¬ 
ta ecu ft and th** nui&lana, to which it is oow nulled^ a 
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bridge across a narrow cbanneli serving as a drain to the ad)a* 
cint toutilr; It contains at vrcsent within tli< litnki nbout 
4700 Acres andtocntv fourfainllies)* ami b coiUmunlly iiureas 
ifig in bi/t*. an t^^nstve tract having been ncintlvemhtnkvd, 
with % iirolmhlllt^f Its being stdl fuirhcr (.nl irLc <1 

Chalk and a i ery hard slu II) limtbionu, iirotlucing 
ahiiit little valued either bji tin faitntr or builder Chalk w 
the woldv tnu(h hgder than that oi the southern counties 
M'lrl In many phics f^psum bi some places.^ but no miniilal 
VLiiis or CO U« and m moR^ glaccs not even day for bneks 
2 PiojK%ty 

IjOvi divided on the Kiibt Riding than In other parti of the 
county» iNrhiiNt Uss than in i»o»t ^rts of Jbngland, vvhich 
arises a^ood deal fruiii the nature Uu. countv one lult of 
wuUls wnere land Is liild in little estimition* and occ upied in 
1 rgtr troftSi tile otht^r a flit lour countrvf piitlv rich ano 
c>()(.y» and partly sindy and barrtn Most ot (he fauiilis 
havi poMtcasca lluiristittsturntAiiv iinturi(s> and somefoin 
Oil Noiinui coiupiest Iirgest 1 *>,0*Hif lyLir* hiiatlU^Uu? 
a ) e ir ()nly tlm c noblcmui has l beats in thi& Uiding 

1 Suilehngs 

^events lour manorial housis,of which iwchc are^nng to 
d<<ay, ninticen kt to hnints, or niniin tmiit), toiivniu 
occupied by tluir owners {limp Ilu), ninety luolaiiilics 
bear ng irins resident in tlu couiitv 

/ arm /tousiM gtner dly gooih ex< eptmg on the u nl Is, wh) re 
they are Luilt ot chalki thiti bid, and iiiuicrably bad, gimraliy 
in \illagis, CKC pting those liuill lately 

more cojiifurtabli tliiii in many pWcis Lincrillv 
two rooms IhIow and two bedioonib over th in a d)s| o itioii 
ill the propnttors to let the r cou v ^ u to dec ly 

I' ( n tlttl \ ptiii tir insuring ioum ha^ ng liin 
litcly ulophil on an extensive s<al(, and Mith stiikmi. Slid ss, 
in the iioiUi of Jiiuolnshnc, from uhuli it appears tint nn 
ai t rag p lyincnt of alHiut tliroi 1i ilf]>encc (ler t ow |>er u eck (or 
Six hln I ngH 11 r yior] iM lull) idiqu U to rcpl iie the ordmiu'v 
lysses of cowb bv dc uh, it is prufKibed to ii slitnlt. a snnil ir club 
ill Ihe Loutigii >us puts ot the 1 ist tnd \ur11i in I n^s of \ ork 
shirt, with I \ cw id b<i.uiiiig li 

tnflings vpinbOf (In gre U bn ebls ot th it list hil miitn il, 
without his risking more than one ualh 1 ntulli riaiuCfU^on 
certain coiiditi ms * 

4 Ot (upafion 

barms In gciunl sinill, one or two of 1200/ fir 'innum, 
but tr )iii 200 / to 20/ n ore common I cases so iin that t1 f 
Mirvevor could not it oilcct ct oiu, iinUss uncUr si lui us 
cmuinstini c I wlu ti sinuililng intJiTcitis iiiud t,h<ni 
advuiit t4,L intended to le i,lscn or tilk«ii slui either Ihe 
1 iDd|||U w intcHl hom tl III m ir th m cu 1 m ry h i 
Icnaii^or the tenmt w i di n lined i t iial h ^ lai dlnid 

" - n. 

Jisi L w i'» never aslrt d f ir, ] r I I Iv iie < r wi I cd t r Ik i \ii c 
the (nil re Is t<iiuil se m , mil nun fiiiinuuut wnliont 
til in with mi hiinv Cbt i(e h ivc I ct n oi i ii) i d b> tlic {lo 
giuUtiis it (In present tenintsj during twoj thret^ oi loir 
Kener it ions 

> If/tpUments 

^^'gg<nslun i A bid ronMnirtion , but well )nk( <1 m the 
fnrm n manner ilu (uui hcrsis ire yiked two il re i t m 
the Slim m^uur as thiv ire jut ti n louli, tu > ih w 
by the bplinterliar aid two ly the i I th t tlu wluel 
drmjiig ilu) liy i swint,ing bir, w! i h tl e wheel I cr es f 
evirv Cirritt,e uu, ht to do, isthes time \ olt ni tunsilttille 
tiseintl(ir dnh, ind iii liss 1j ibU tone |i, lied l> tlu col 
lir than those which driw Iv v 1 xei hsi U e ibivei th i , 
bung inountid rn the ne ir sidi whiil hor <, diiecis the two 
leaders I ^ k n n iixid ( i tlu out > li < t « i h ut the r bri lit , 
they liemg coupled togetl ei bv i sti q pis nc, fit ii the ins tie 
of laih id tluir Iridics to the eo lir ot tl i oti r I <rsi In 
thii minner, when imjitv, thes tiit ilin tie t( ids with 
tkifttv and expedition, nid wlen lo d d, the Iuims Icing 
niur thcir worK, uul convcnuiiti] plued lorclriwing, 111 nr 
w Ih null h |.r«at rcast mil itlif t ti n wlun f I md it iinetli 
Wen the wiguon, indeed, of i lietter coiistniction, the tenn 
would be ixeiilent 

Iho |NIS hook and the hem ho k, Icth mule out <foUl 
acvtbe blndiw, and used inreiuing |C''i ind Id. 

Inr to tills Kldinu , as w is the lime burnrrS folk till lit I) 
iSoc^g fS2 fr,c) 

The tiMfft! is a useful hnploment for levelling the 

am ill inequiliticH ofineodow mil pistiiic lind, mil sprend tig 
the dung dn^pud by the cattle It Is a tiaine ot wood al out 


five (bet square (the ftldcR of whb h ire about four incliea tiilcl: 
to give It weight and stiengthi, hiving three lvii» of Ikon havd 
to the low< r hidi, the pomti ot whch ar^ tiiiimed to i^rp 
edges V\ In n in uvt, vome thorns are draw n undi r tlu. hinder 
wuodi n I ai. ind ibovc the middle on , (o which the^ art* fixed 
bv lordrt. it it is vvatitid to Ic riinuv tl hom one Ih Ul to 
nnothei. it is turncil tie other side up, which preserves thi* 
edges m the bira from injury. Tt U drawn by two horses, and 
will |i.Jpvcr a gr< It 4 xtent of Ltnd in a day. 

0 hfulosini. 

1 he tuste fbr this has been earned too far, and land one losed 
which has not and piuUibly never will itpiy the exiwiiuie. 

7 Attihte T ana 

Two thirds of tl c uulrU, and om third of the rest of the 
Riding, uiiiler the plough f tllow, wheat, uats, or follow, bar- 
lev, beans, eominuii rut itlon& 

8 Glass 

Xhe inirshv nu ide ws ailio ning (he THiwimt, i f« w gr i/mg 
pistuics in llol U.nic"s uiul j[ widiiishiii, iiid tin niiirautlis 
or iMildockb in the imuicdi tevienut) ofUie towns ind villas eh, 
torm the pilnclpal )iart of nitur d g* nsa Junds 

iho «u/( wmthtu on the uiits ile cl tin enibarlrrnonts are of 
no f,rrat extent Unless Ihe iiiiul is sii elevitixl ih lo lie itn 
stnnilv obuve water ioi a few d i\s it lu p tides, no pi tiifi t ike 

f losses.! II of (he tirla e , I ut when veuil itu n cm 1,0 nii, tl e 
irht pi int w iiuh tikis fio ses lun is Ihe S Uu 1 niv i r in ( hire, 
and n M the / iSa nnrftimn, w Hi b in 1 stu ir tin c. eoieis tl e 
sintiec with a ilo>e hoit sw iid Aiwhicip rt cm i isimiiJlv 
I ut on it wl Ul lu t too much chit e I by the mud el the s| in g 
lidos 

1 1 1 lyit ^ t m! i cAi xw iv mil piislry suwn imung It 

by some 1 {11 irvi ll i hi dlh oi the sheep 

9 Og7</i«s (ntd Onhmds 

Almost iinknewn, oxiej (mg 1 nraig (ho higl crilissos, f nn- 
crsrirely U'lC inv other vegildilt tl m ]»( tms and lumqMi, 
cittv.(rs enitvv 1(0 their gardens wlUi more lan than tlia 
Inin n 

10 Uoodlmvis 

Ot n> ^nat ixtent m iropxrtion to tlie leidin^,, extensive 
pi mt it < ns in do on the wolds 
11 hnpi (n enu nt^ 

111 irUriusN dinnige an extensive work of ihc kind, on (1 0 
i 1 st side o( the I ivi 1 Mull, It exteiuls over nearly 12,<gN! iciea, 
uttd IS inin iged ly eoiniilissioneTs.a Viinous other extendve 
dViiiri i„i s 

12 I iie S/cx/ • 

Iloldcrncss e dti#, remirkabU iorthcli lirgc^i/e ind nbun- 
el int hiipi Iv oi 11 ilkfprt v<iil universnll Thes I reed tssupiMi ed 
(u hue b en Lnlioiliiccd fioni Jioll md ilmut i lendirN i^o, 

•ivoree 

. k iml the p( si n odein bretdi I in tl ( disiru t lined 
m 11 r iivi) \l 1 1 )e(t in n t ]»u1suf (he Riding, ajiU Jiedmg 
11 ) Ilofdirness whin the } csturcs trench 

i« Cl formu iv (lie llul unitss l>iee 1, resunblingth I of I In- 
colnsi 1 C uul the o d slu.ep, now the 1 eu cstu and various 
other In ills ♦ 

H r4t\i r thee inehand iddhfthcgTHidbranchofhreedlng* 
n this 1« ding nid as mine or mor? ^rodiiKii, in |>Topor(lon 
to Its extent, rliAH in inv oil cr Jlut it Is Ilowed ly «tli th it 
the Ireed 1 is of UU much degc^niiated, owing to the inatten 
Uon of thi 1 irmcTb ut twenty >c rs aeo, »crcsi of blood 

inlioluied, l\ vvhh h,thoUf,h (.otdsjddlt horses w ere pro 
id, tlu { i<uli I orst W 1 S lost It IS eiror diiioverexi, on 
opposite* ind still me le pi riiic loii** one w is f rodiu cd by the in 
inMluitiori of 1 civ> I liek stillioiih in m J nieo'nshire Ilu te 
puMUuid n n jiurel It ed which will not be of trr 

scvei ll /,tnerttions In 1 tc*edmg, some e istmte the (oil while 
sill k ll,.., and tl luk u a jiTelerat k practice to thit ot tl o Nortli 
Jlidin^ 

HaU is Abouttwenty wirrens,toiitainingt<y^t)erprobably 
lO,h(Hi 11 r< 

1J Po/itical Fconowy • 

Nit nine roan 110 indcH <f tunqiko roid m the whole 
Kuhn^ few ot these lock!, md tl t i rn s ro uU ind Uiies ve ry 
hnd maiiufortunv lew , w lute Uid, e,ghss, iron touiUlrv, 
oil null jco dH,i, siilf loth, piunt whiU» one Mick, tile, lo(. 
(iiVfiVi itlluli \\ hm ll id ind*M>4nivh whiteforwhitinhig 

d from ilmlk, fit II* sel Jlowden- - 1 viw for 

. . pnlbeld pinning ind veil UL tow , other mu- 

. jf II tun's iitir York Severa! igiieulturai boriecics, one for 
bookb and implemcntB it How den. 


7808 DURHAM 582.400 acres of surface, in some pi ices mountainous and in most places hilly, the 
sod in great part iKior, the agruultuic generally approtching the Iwat model, that ol Northumberland ; 
and the county distinguished bj tlu l^iilmnior rctswater breed of ciitlo, .itid by its le^ and coal mines. 
The cekbnUd farmer and brtcder Cullcy was a native of this (ouidv, and farmtd here as well as In 
Northuiiibtrland (Utangtr's Omual fuui, 17Ut Jimlty*s Ginual inw^ 1810 Metfuta^ 1818, 

Smt/h^s Geoiogteal jt/Ap, i824|) 1010 * 


f Cff 


1 Gcoerapfttcal Vfatc and Cfrcnm^/ancrf 

(iirn^te foie and mild in (he low or distru ts, but on ( rossfell, 
the higiivttt land m Jbngianri, Uing YliK) feci nl ovp the level 
of the sea, snow fKxitiently llcw from Novemlier till (ho middle 
or end ot June Oeneral time of harvist fVoiu tin. licgluning 
of''eptcnilwrtothe middle of Octoki. 

Sinh firliu qially < Inv loam ind mat, (he Iiticr priv dl in 
the w CKtern iifUt of tlie < iHintv or lead mine district, there ii 
a tract of LalearaoiiH hoI] m the interior of the c ounty 
Mtnerais eoaU ftnmd over a ron&iderabie portion of the 
roimtv, workaldti to (ho extent of HKWO acrei, those In 
the ntirihcin pirtxof th*. enunij wrelight lor cx^urVition. m 
theweitorn and uiuthem parts for land hale only In virfoui 
parts of the coddiitrli n ara dvkcs or fractures (Pa' KliO 
and cminoquenit derin..emeiit of the strata, wiiu li throw 
t^ belli oft oAl (c ei on one side of the dv ke otu.n miuiy fi<el up 
or down The hiaure betwun lieJng loinrronlv filled witn 
(Ihv, Wops the Water in iti» coirnt along the dlfTirint IhxIi 
M, i*), in^rmpts the dialuogi^and greatly dunoges the work 
Ingor the coil* • , 

fKWf/-min«v numerous In tie wisfern dlstrin, the nire 
nicndy In vcttiool fisaurts of limestone and oUier rotka like 
the dykes ^ 

JrdMoficf, grhtUOtxftH fteettoucs, alatei of (he grey or tree- 


stone kind, Hivin' ftind, 
lime (one, whmstone,chy 
stone or bl u k metil stunt, 
and yellow ochrt, also 
found 

Silmon fishery 
on the Tvne has grciMy 
deehnod, owing to the 
building cd wcim, wine i 
prevent their gett ng up 
llHllty reiuarkh, that if 
dams of Ihlitdesc ription 
were put acioisthe (hver 
Iwred, A reveuut of 
nearly IG.CKIO/. pel veir, 
reelived for rt nti of fish 
Ings, And r0,0(N)/ n veir, 
tlu. V ilue of the fish take 11 
in that liver, would le 
rrduted to a niiroirltk, 
in a few v^ars 

Sa/2«pi/uAf»front which 
snU is made iH»ar Jlritt 
and other places. A ^ 

s 4 • 
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STATISTICS OF AGRICULTUitE. 


Par* IV 


or ttU sulptinr q>rinf( nriir Durham# and another on Lord 
Durhaiqjk estate, with yubUo baths and druwinff rooms 
Vanoui otnenrot loss note. 

9 Property 

Largest 20,000/ to S^iOOOL ayev Bereral from 

1000/ to 501)0/, from whn h they de»cciid by regular gr’uHttons 
to the smaUcht m)i«> Some estates ttt by proposal but (lie 
general mode Is to ask a rent, and treat with tenvtt) six or 
•oven montlis liefoie the existing leases expire < 

3 . Buildings 

Gcneriily of stone and slate, cottages of one story, eovertd 
w/th thaten or Ules 

4 Occupation 

liAvgest farm about 1000 acres, gieatcst number from 15Q 
to 50 acres 1 he larger farmers Thnost on y tl m ho h ivl 
iTisde iiiiprovemimts imong thi^se. Messrs I ulles irid K h ir^c 
first led till wuy. and hive lieen roilowLd by Musrs 1 olliis^ 
Mason, I IS lor, Trotter. Ncsbinj, Seymour, ind nitny nlur , 
by Mrhoi« LXertlonsand judkioiivselutioii ot stock tlus district 
will be lastingly bineliled. 

Greatest number of small labouring ftriacrs grater si ives 
than tlieir 8crvont<, being gc iirally emplu ed thmu^h the 
summer. In sume kind of work or othir, Iroin tour o lock 
In the iiiiMming till eight nt nii,ht, and in csery other sci 
son of the year from twilight to twilight and may triiW l>c 
•aid to rise early, take rest late, ind eit the bn ad of 
car(.fb1nes!i * 

/nur«, three, hve, ind seven \eiirs, taicptmg church ml 
corporuloti leases for 21 ycirs, and lises rho>c firm kt 1 r 
short terms reman Matlonar , as no iirvuUnt nun ui[| ] i) 
out hii money in improseincnts, for nnuh, when con|hUd, 
be will be rewirded by an idvance ot xtiU, proportioned to 
the iinproveinciit lie has nisda 

5 Implements 

Swing p onglisof the Rotherhatn kind of late the SmalPs 
plough vanons other good impUmints and in minv pirts 
now (1850) Uie Improved fornu of ^lorthiuiiberland and 
lierwh kshire 

6 Bnciostng 

On dry soib hedges 'ire fVecmently pimted on n rilsnl 
snound, forty InrhM Isroad, and the hii).ht twil\c inch y 
a small dlt n is cut on e^cli sid to mrfcc It, and the luichH 
are plaiiti'd In the middle In thU m nU the liiul m ly be 
ploughAl nearly to the mound, and wlim the thoins are 
grown to a st.lHcient height, altno<;t cla*c to the hedge 
When tlieyare hve or six years eld,‘‘uirv other ^uni is lut 
clw^n otf* within ts o or three int lies of the surf^i e, and the 
vemalnlng ones stripped of tlieir prlncipil tranches then 
htakis of thirty Inches h git art driven in it prof er distit ees 
and the S)ila6hing »tein<v hav ng a sli,.11 cut on unc si le to 

nke the i Iwiid e.. .uiid a „.. 

_ „ . . . rents hve dii^rus an I a ^in^lc edJtr k 

wound round tlie top to kei p the stakes tight 


7. At able lands 

Ploughing generally w^l executed, but in some places the 
subsmi presenU sofflcient dei>th ot ftirrow, > c six inthcF. 
J he till nip culture, rotations, and general/in mag^ent or 
arable lull, the sime is In Norihumberl vid, that ih, of the 
nUKt improved kind • sevenietn ton* of RfrEn bhga are ecjual 
to thirty one tons of white turcu]> in feeding c Utle «f sheej* 

Mustard was lormeiiy iniuh grown ih this lounty, and 
Dfrlum mustard was proverbial cxceUenee pre¬ 

sent a crop of mustard Is ranly Jii^Mlth It is generally 
sown uiion pared and burned hnd In April, one pound per 
acre J he produce aliout twenty bushc Is per acre , and price 
front e^t to sixte n bhlMingi pi*r budic) 

p4/HtiKi In the village ot Hamstely have been the principal 
irtiilc of trade, and the prlndpil emplonnint of wveial 
fiiuilitfl for eighty yean, they are very pirticular in having 
gjod sihi, luch with two eyes use reudltJl or luiik sorts, 
pi int in M irih and April and both horse and hand hoe no 
(uri ajipeirv among them, but sometimes they ** run wild * 
or t ml lo that stite prpihi iiig more flowers than usual, and 
c> l niiiug 11»VI ring much later, somitnnt<i till Michadiiii s, 
ami ) icilu iiig hw tulierR and slender stems Whenever this 
i» ol servo I, tic tuben ol such potitea.i arc no longer Used 
1 ir prop igdt ion 

8 &ia6 

Not inut h old Mirf a sf, w hat Uiere as chiefly upland 

9 tloolH and PI inlntiotis 

Sc iiTipston elm, from a ] I of that name in Yorkshire, 
bit HU]]) IS I originally from Am I i, will make shoots from 
f,rifts. 111 om year tf 5rr61ott ii ndiicwi In youiu Plant 
atDis ly WissTs balli, eminent iiursvyimii of (lales 
III il vdlt of Deraent well woulod, Mr J Lden a grtil 
pi initr 

10 rmbanAmint'* 

llei,uii in ihe ii(»in PIO, and about 1500 acres secured 
Ih tuten that ]>< noii and 15U0 

11 f ItU \tO(k 

Short horn d latile The famous Durham ox bred by 
t ImrJes ( oil ng of Isi Kan. in 17 K 

S/iic; i eesM Iter and 1 1 iiestei brtad slock bred, re irtwl, 
and 4d in the ngost sci ntilic m inner, especially by the 1 ir^er 
i iriiici s m« nt un< d al > c (1) 

IZ Pol ft mil 1 lonomy 

Turniike i lUtnstinui m 1712 matirials, wUnstone, 
linKst ni riv(r).ravel and fren. stone Ho ids ikcellint i litre 
inikniU rclr kdisullu c tly mall iluv in also lu ^ood 
rep nr Mikbt nies on muic n uU hill w in miliar prisma 
ot east iron, with projc tn ^ letteib and li),uieb arc 

tWA and a ha f icet hikh, an I hxed on an oak )iost, fc^Vand 
1 half feet louk, unk l v > in 1 a h ilt feet in tlio eurth Ouide- 
posts much wanLed No irm raiiwi>s,aid no public ruub 

rint/f/icrk Mroueht iron fiundn s glisHhouscs fic 
. .,B , s h, ( jptTis stl unniHiia coal lai pnitr woolUi 
c tion, lid line 1 el th 'icvetil ceueuHural t 
first e:>t ibhshcd it D irlingt m ni 1785 


* 7809 NORTHUMBERLAND, including those detached parU of the county of Durham, called 

Northamshire, Islandshire, and Beddiiigtonslurt., cninprclicnds a surfatc of l,Jd7,«()0 rhufly 

mountainous or breeding districts, but uicluding ^I'iOtCKlUacres proper for tiDve Ihc nkbrityol thi: 
county both for its tillage and breeding is well Known litre turnips wert brat < xtciibivily < ultivatcd 
in the drill manner, and the best principles of breeding piaiti&cd by Cullcy io this gintleinin and 
Badey agriculture owes much the litter was, perhaps, one of the most enlighlincd and aiioniphshcd 
of modern agriculturists {Baihy asid Culley's Otnaal J ttw, 180) MarsJitil & Btvuw. 1808 £>?ntth*s 
(scologtcai Map. IHZi ) 


1 Giogiaphtcal *statt and Cucumstaneeh 

Cl%nmi€ Hub^t to gfcit vnriaUon of tcmperatiiro, snow to 
% conskierabk diuth on the mountains, wntn there Ih none 
in the lower diHtriitft weatlur runs in cxtrcintw, very void 
til hpnng, anC seldom m Id before June 
hothiHd 'Siojaee Strong hmU loam along the coant, sandr, 
» gravelly, and dry loam on the lym, from Ncwliorn to Ifalt 
whiHtle, on the ( oquel alout Hothbury , on the Ain, from 
AlnwUk to the Ma, down 1 wends ue, but chiefly in the 
vales of Breainibh Hill and Jleaumont. Ihe hdU surround 
Ing the Cheviot mountains an. mostiv a dry shani gravelly 
lodm Midst loam occupies a large portion of tito lounty, 
uittiife fiir bheep, and iniht for turnii»8, and pent larth pie 
vails In the mountainous distrU ta 
Tks aspixt ot the surtoci n marked with great variety, 
along the sea coast It is nearly lovel, towards tlw middle 
suore diversiriud, and thrown into large swelling ridges, 
firmed*by thi printipal nv^ 1 hese parU an well cm losed, 
In some plmeH inrichcd wnh wood and recent pi intati m, 
but the ^neral appearame is destitute <f those um aments 
The western part (cxrtpt a f w intervening vilts) is an ex 
tensive scene of oiien mountninous dintrkt, where the har) 
of cultlvatum is rmly to lie trami Of the inoiinUinoi 
districts^ those around ( heviot arc the most valuabli, ben g 
In general fme green hills, thrown into numberkKs vmlctv 
ot forms, encloHitig aiul thUttring many deip, nariow, and 
•eovestei^ glens 

ifiatre/s f Mt In alnindance in the greatest part of the 
county it IS like Uiat of Durhim of the caking kind, and is 
found in the south-eoiit quarter of the b«%t qiiahti quait 
tHy exportg^AUffly for tbelxmdon market, 956,2 j 0 Joindon 
chiildan Cairulaled that the whole coat of tho coumius of 
Newcastle ana Durham will lie exhausted in 551) yearn J,lme 
atone, stone-marl, clay marl, load ore, and ora of /inc in uiiall 
mantliios, BMMone, whlnatone, and iran arc all worked 
WaUr Tho Tyne and Tweed have huen l<mg nlet rated 
Ibr llieir salmon nsheries in the latter | rent or S(X)/ a yiar 
Is paid tot a hshUig of two hundred vords in length, near the 
mouth of the river | and the same rent is paid ftir eoth of two 
ether fishings above the Ivrlc^, not more than tw o hundred 
and mfcy yaras ^ length ftach* The fish taken here nrc, tho 
aalmnn, UiU trout, vralting, and large uimmon trout, and 
nearly the whoieof them sent to London, in the conveyance 
of which, a mat tmprovenimt has inken place of late yeirs, 
hy packing thi^n in jxiunded ice, hy this meins th^ ate 
ure^ted nearly ns fVesh at the foindon market, its wIm ii 
taken out oftheeriver For tho purpose of oaromg thetp* 


and keeping up a coicstant and ragular supply, vessels calkd 
smacks soil thne , a weik, snd bcinc purposch con- 
HtriiLtid i »r Hwiit lini,, frt ]uciit1v in ike th ir run in iurtv 
eifjht hiuni ill sLHsd art trum 70 to 120 tons burden , 
on an nveric«* tw c nun trP enq bnul in < ich scsse), and 
make i1 >ut ninlixii voyages in lyeirs and not less Uun 75 
boats and 500 bshermen are tinpruycd m taking the IihU In 
the Kivcr Iweoif 
9 PiOfieity 

One estah upwards of 40,0(X) acres, the rest vary iVoirl 
10 tn 20,000, hinoK estates rare m the nortliern part ol tie 
county I'cw counties in which estates haie 14>en so rapidly 
Impioscd , siieral iiisiuites of the value treHed In rorty 
years )>tin< ip il cause letting laxw larms on twenty one scar^ 
leases I su d inode of letting firms is to hx a rent six ot 
twelve montlis Ixiorc the expiraUou ot tin Itasei but upon 
one ot ihs lucg St cstatiOk in the icninty (the Lnrl ot funk- 
ci vilk h), il e tin ints ha>e an <flcr of (hilr farms two leirb 
mil a h lit or tlf iv. y c irs lieiore the exp ration ot tho kosi. 
which IH a mutual bentht to bmh ianiuoni and tenant, \n I 
ja aittaided with mi many advaiitoj^ tliat Jt is m a t.ur way 
of luing geiurally adopted 
S liurldings 

I uanmes formerly very shabby and HI rontrived# now tot dly 
diKcrent 1 be most aiq roved form of distnlmtlng the various 
■■ ih,on ttio cut, west, and north sides of a . 
rilliti^Am C/i^, IKIl ) which vi gemrally dlvideil Into two 
fold sards lor rattle < f dltterent ages, the south btmg left sqien 
. admit the sun, and for thi same reason, and Uho iiur the 
Mike of cleanliness and health, the ibrm house (a) Is reiitoverl 
in firont thrtyor forty yards, lietween which and the soutli 
wall of the fold is a snial) eouit for caais and young poultry, the 
bam (5) IS 18 feut bx/^, with ihresliing lonrhiiie driven by 
horses, water, w Ind, oe htenm, un each bide are bliedb (c cf, 
ovtr which arc granaries, lieyond thest, os wings to the main 
squavi, ar« sheds 0/ /), upon which are built torn stacks One 
of these shccU Is for wintiring yeirtmg calves, tlio oUur for 
holding implemrats of the larger kind On the cast of the 
mHiu Mfiiare U Uie atable («), and In the wcnI a hoube for cows 
and fitting oxen (/}, each 16 by 48 ft*et Over the pig- 
Btlas Ig) are |ioiiltry houses -whU h open Into tite court yard of 
the house, aa the piggeries do intii the fold yards for wintering 
young cattli (A A) # ^ 

CitUiprs oftstone and lime and tiled tfoor of Utne an<l rand, 
the living room fifteen fket by sixImd, And tlie caw iiousc nine 
feci by sixteen 
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ag:Sicultube of Cumberland. 
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4 Occupation, 

Farmi ften^rally Iwege In Che nortb* some flom 20(V to l<KV 
■ ymr«m vnrki^ puis fiirms from 50/ to 100/»Hiid IVO/ 

to 1000/ or 150 iPL a jf«ar Th<* ca|iital xieeeMury 
for MiLh fiuvns eiwim the fanners la a t^tud edu 
catlMif and ffires them a spirit of Imleiamk.nco 
KT^ enttfxpnsej that is rareW found ain<ai;{<it the 
occupiers of small fonnt and short leases Their 
nlnos being open to co^ictloo, they are ready to 
try new nzjieiiinentaaxKNdoiitevery Dcnehda! im 

{ irovement that con he le^ed ui other dutnus * 
or Ums purpose* many oi Uiein have travcrtad the 
moHt distant parts of the klnJ^dom to obtain sgn 
ealtural knowUdge, and bare tran<>p}anted ortry 
practice they thought superior to those tbi^ were 
acquainted with* or th it could be advanUgeoutJy 
puTsuod In their own wtuation, and scarcely a 
year pa'tses without some ot them making eaten 
slie agricultural tours, for the sole pui^ohe of 
eaainining the mxles of culture, of purchiKing or 
luniig the most improved In^s m stock, ind 
seeing the oper lUuns of new invented and more 
useful imp ementa. 

5 Irnptemints 

Of the most approved kind, and wimc of dicM*. 
a«i the plough, dull, lunsL hou,6cc owethUnhiif 
nuTlta to the linprovem* nts of Bailey A iiair of 

E ing shears recommended as prefLiaolc to 
m c< mronn U},e £at cutting hedges 1 hey 
con 1st of a strong sharp ktnft, six inch -s I me, 
tiiovn^ b twiit two sjiurc odm'd lucks tho 
U} pir n-indle s two feet syi Imtieh long, nnd the 
othtr two ft^it three incl cs (Stc 7 tuyt/ojia-dio 
qjf rrir/tnn\^, 2ded lOI'l ) 

(l JjUcto^UflA 

Sl/e of tieldb varicw with the s z* of tho firms, In some parts 
from two to SIX or sight acres m the nort) ern p uls, win re the 
fdVins are large from zii to 100 a ns Hit quicks should 
nevs r Ik pi niti d ncarei s ch other th in nine inches, and, u]>o!i 
good iind 1 tmt <iui ks four >r live ^cirs old, with strong 
clean stciriH. are alwa>s u> be pnhrrcd to tifosc that ire 
younger and sma1U*r it is a custom in soAe parts to clip 
you igqiiisks cver> xar this mifcrs th( feme look mat and 
snug I ut It checks tin ir grem th and keCfis thena always we ik 
In thL stein, ttnd, ftlitii they griw old, open it bottom wlnJe 
thoM that ire left tomtuii toms and side brinches, 

wbnh,It imerwiavtng one with another, nnkc athuJe and 
linpiIII trable hcdgi,andif cut it pro])er inti rvals (of nine or 
ten ywrs), wdl always muintun lU Mipiriority over those that 
have menc ipjied Irom tluir hrst pi mling in pointoi inoflt, 
and of lalmur Hived, Uitre is no compinson an<l fenr beauty, 
wc pnler iiitun, and think a luxunint hawtliorn, in full 
bliymi, (r 1 idcn with its ri) encil truit is i more phasing, cn 
livening ind gratify mg object, than the btilf, formal samcnc&s 
prodiiceil I y tne shtars. 

7 AtaA/c/amf 

Trcmh ploui,hing p utised by a few n bn iking up grass 
liiids Aliout 17 whi.n horses wire h anevid dcar,agood 
many oxen w«rt us d for ploughing and carting lUiit the 
iarm but a few yc irs Iri d, they wen L'vi n uu they were 
hariieH ed li idi with yc kes md collars, and only pioughod half 
a d IV It 1 turn 

I(f/i m on all soils < nc e in three or four vonrs, wis gen ri! 
tl rcnif^h tra county lilt the mlrcMlurtion of turnqs f)n soili 
iinproiar for this r» t the inked t illow t.till prevai s but the 
quoiutlv of f lUow pnbd Iv < n ill suds will, ifrcr % long Mrics 
of good nilrurc, l)cc<mc kss necc^v^ary, and miy m many cates 
lie frndly dispensed with 

IHiniii 8 wen hrst gi own in the norihi m parts of the county 
abiut 172'5 rnnlor, the \ ropnet r ot Koch, brought Andrew 
Willcv, A gardener to cultivate tUfrupH at lloch, for the j»ur 
pac ot tecding cattle, that Hlllcy atUrwanls settled at Les 
imrv asagiramcT and was uiployed tor mniy sears to sow 
turnips for all Uu nctclibouiho d and his busin ■sstliis w iv 
u as Ml ureal, he wic ot ligcd to ride and bOW, tint he might 
dchpati h till gn itcr qnaniltv 

f/ii tne turwpji was iniroducod at the came time, and at first 

f iroctssiA by gardeners, and other men, at evtrav^ant wues 
Ideston, almut thirty vears since, had the merit at first rc-duc 
Ing die price of hoeing, ty teaclung boys, girls,and women 
to perform the work equally as well, if not lictter thin men 
1 he mode he took was simple and Ingenious by a light plough, 
without a mould lioird, lie divided the held into small squares 
^equal magnitudi, and directed the i>oys and cirls to leave a 
oerum number ot plants m each square In a short time they 
beuum accurate, riculir, and expert li-'.- lud. In i few 
yearn, all the tumhis In Uie county wire ho d bv women and 
boys, It hilf the expense, and better than by men 
1 he broodc ast c iilture of turnips, in the northern parts of the 
county, wan not inferior to any wc ever w»w , nd In re^ct lo 
A curate, regular, clean hoeing, siii>crlor to what we ever ob 
served In Norfolk, Sulfolk.or otlu(^umip districts which we 
have frenuenUy examined (/hn/n/j 

PriUtne turmpi was first intrudured to the county about 
17t(» Drilling this, is well a* other crops, evidently originated 
with*!nil, whose first work, Specirwm qf a Tt’trk onflarte 
hoeni^ Hu«5ani2rv, appeared in 1731 It appears thit Craig,of 


I Arbifdand, in Damfrie«hl]T>,L.„.^. 
and no^u we find FhHip Ifoward i 
and Pringle tinUlng **froml 
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17u6 or 17 7 \\ ilium Diw^m. who wns well acquainted 

with tho turnip cuUuie lu 1 iiglund, having been puriioscly 
scut lo rcvidi. in tlu sc dUtrkU lor six ur seven ycirs, wh«r«‘ the 
k bt (ultjvallon w is pursue^ with m intciilion, not only of 
seeing 1 urnf niaLlng nimsclf mabter dC the manual operations, 
umI 1 111 the minutlie m the procitcc, wis convinced oi the 
suiicnurity oi Prmglt h mode over evciv otlier he had i»een* 
eltni r in >oriolk or elsewhere , ai>d in 17&A when he entered 
to 1 rucdi-n farm, near Kelso, in lloaburghdure, he imine* 
cn itcly ad pud the practice u|*on a€ar^ ucalc, to the amount 
of KKi Aircs yearly Xhuugh none cd Pringles neighbours foh 
lowed the example, yeti no suoncrdid Dawson,an actuaMir rent 
paying (armcr, adgpt the kidic s\sum, than itnMs iiimKrOidteljr 
toUowcd, not ally by Mwcral iwrmers in his vicinity, loil m 
those very larmers adyummg Pringle, wbtee crofib fiiey b m 
seen, for ten or twtUe years, ho muih superior to Utetf owns 
Uie pracU e in a few years became general. 

8 Gfasf 

Not much old grass m the county 
0 If ood^ 

Not scry numerous, thouch a comdderabJedi mand forunall 
wood hy the pr qirietors oi the cnlUi tifi and lead mines. Arti-fi 
fictil pi lutHilons ri mg in every port of the cuunly 

10 Ifupf ovements 

1 mhinking and irrigation practised In a fow places which 
require or admit oi these operations 

11 Jtu Stock 

( ittlc tl « short horned, long homed, Devonshire, ind wild 

SAcei, the Thevlot, heath, ind long wootted. The modem 
maxliuH oi breeding wtre introduced into the county by one of 
B ikc well fi first disc iptes, Cullev oi South Durh tin, well known 
for his work on li\i Stock, previous to which, ** Wg bones** 
and ** large d/< were looker ti]xm is the principal cHrenon 
of cai eliencc, and ^ sacred ndnereme to the rule of never 
braecUng w ithin tho lanonicil degni of relatianiMp Init those 
pnjudj isirc at thU pent din a great measure done awity, 
and the pruulpal inrmera <vf this district ma\ now bedasscu 
Rtnt «RM the most scientilic breeders in the kin*,dom, who haxe 
pursvcfl it Mith an ardour and unremitting attention that have 
not luled of success . 

iiarKt for dnught brought from Chdesdaie 

r«oflU!« are kept In smill numliors c«i many parts of the Cheviot 
hilU, not so much as an obyert ffprofit, but the shipberd asserts, 
tint the slieep flocks ire healUilcr where a few goats do 
lure this probably may lie the cast, os it Is well known that 
goats eat some plant*, w Idi Impnnily that are deadly pois^ to 
other kinds f domestic animals 1h« chief iirnfit made of 
Uiese coats is, from their milk licmg sold to invalids, who conto 
to Wooler in tlic «ummcr season 

12 Political Economy . , 

BoimIh of whin or Umc^teme, and mostly good Manufac¬ 
tures, gloves at llexhoni, plait straw for c* ttagerii and latiouroiy 
hats, and albO for those of the higher classes Woollens In a 
few places, and a variety of works connected with the eoal 
trade and mines a< Newcastle Noagncnliural Mxnties, these 
Baliey hoUU m little estimation, hut thinks If public, fur^ 
wi.recBtBhh>Nhctl In lach county, and Rupported by a rateon the 
income of ith inroprietors, they would ha the most enectual 
incHtuof ptomoUng igruullural iinproveniint 


7810 CUMBERL \ND 970,240 acres of mounteinous district, remrkablc for its nlctursMue beauty, 
and abo oflate greatly improve in Sts agnciilture The exertions of the late Bishop of I bntlaff in jdanU 
ina and of J C Curwen, Esq in field culture, have contributed muih to the imnrovcincnt of this co^ty, 
wK as fiir its sod andcfima*e permit, may be considered as on a par korthumherto^ (iVtiji 
gle'i deneial Itevievi, 17!M General FUte, iff J.Batlcff and (^.CulUff, 1^. Martkalt Itevlevi, 1808 
SmiM’s Geological Map, 1821) 

1 Introductoiff Observations ... 

Pringle inform. u» Umt " tirew mid plant., being almgrthw 
DiiKitTh aiimninwlBle iliemwlee. »iry .lowly to a Lhange or 
climMe but tho Idea )iu been elmady tlir >wn ouU tbot et.n 
thow of the torrid /one mij bp mod*, to Bourith In tho mirths 
foirlons. met be ev< n groduJn) Inured to tho cUms te. tnai uie 
rUinAUi Itself mey lie enonged for the betti r i iiisd tl^ 
diouund. of yesi* hence, repoemg under their own olive tree., 
ftituro Bnton. may niiairthelr o»n wine, or alp liielr 
sweetened with the Joh. of Uielr own sug-ut-esne 


Prinric *' found It ImixtstiUe” not to mention to the l^nl 
tbit hewn, rcin'wkal.lv well treated whm he surrem the 


him (') who fir»l calltd tbo attention of the natlo^to mod 
imooitant Interesm, and whose unnmilted efiorii are directed 
lo utomole the good of Ids coimtty' Ilow well dw» hedenarviv 
and what a sure noid hat lit i hiwen lo, irnnymal Sime Hut ^il 
tifltvite the ravage, of dintj and untie at uurfiectlng celebiit, 
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of raartial arhlevemmH'" This** Manhal obterTci» ** most 

mutviXly not Mm, hut »if * 

In »ome vrctuniMry vimcrvationM to this report by WAtiiOn> 
U »t op oi Liiuidail, ire hUffi^esttons for scttUivt poor pc pl« m 
coUAips on the WHsics, m has been done In Spain* and on ilic 
advaiitofies which would nault firom planting tliuinj tspciially 
with the laixh and oak 

^ Geogt aphical State and Circumstance*^ - 

(Jttnate llcalthv* though hUbJect to gto'it and Inqu^it f ilk 
of rtin> uqiccialty in autumn, which renders har%t^>t late ind 
precsrious know on the niounuim for mx or light nioritlis 
Average rain at Ximwick Miventy inches 
Set/ C and looms on the lictu r parts of the vallo}<, and 
hill kkles, and piat earth on tlu. mount ilnoits dlvlncts 

Surftu ]k lutifull) and gnatly diicruhetU chiefly moiin* 
tainoiis and int apiihle of bebig Improved by the plougli, but 
part of Uu volley and plaliik are i uliivataltlc soils 
lUtntta/t t tmdy cod, Inni» and lunl on , there are iiKo 
I title Iciil, co|iper, gypkuin, lapis calaimiians, and excellent 
•I ite ind frcenioiK, 

H Iters Sixty M>ven miles of sen roast, sticrd large and 
aniail risers, and the liikik well known for their beauts, and 
the excellent char, m>ut, and other ti>h which bouie ut them 
produce 

I Fropaty 

I'tfH countlea where land Is In such small parcels, nnd these 
CKiupied liv their ounirs Jhe annual value <f tlitse t n 
merits V iry from V toaCV a>e'ir, eenerall) from 1 I 10 * 10 /, 
i»(iiK few lOUf Laigcvt tstde In iTie (ounty n,OUO/ i m ir 
Tenure ol bv for the (..n itior part of the couniy * LUHtoin ity 
tenure, o spec les oi v issaUge, by w Inch tlu. liuidir is bul jik t 


to fines, IieHots, and various scrtlees to the lords of manonu A 
good deal hAk Uen enfrancbised Topybuld md leasehold ore 
rorcly met with, what is not euktotn<ury » frt^old 
4 Implements^ Arable/jandj 

Approatlnn^ to that of Norlhumliprianct A great many 
young plantations rising on llie «idet> of the inountaiiw 
0 htve Stock ‘ 

ClitiU of vinous kinds, breed oftbp county a small long- 
hrrrnd kind, but Uie most impro\.c4rvaiioties are now mtro* 

dULLtl 

SAitMWcd in tlio county the Hcrtlwlcks, a hordv mountain 
sheep aome horsis bred by tlie fkrnicr, and bees veiv com* 
nini In c\cry pari&h the taking of moles is let at a coiuni 
sum, and d< irai eel liy a poroi hi il rate per acre. a plan which 
will soon eradicate this snimol from tin; county, 

6 Impfot>ement$ 

\ inous kinds, as draining, wntinlng, plant ng, &c made by 
M iLson, Dishon of Jianditl, at (xdgarrh Park fhokc of 
T t ( irwen, Lm] , of Workington, es^eclnllv in ftiding and 
fatting st k h ivc m idi a ih tmgu shell fi,.ure 111 ngncultur tl 
unlinks, lilt thch prietical ineritk base teen questioied 
Vi c p II1II 1 f^h rr mpninent to ( urweii Jn the first iditlon ot 
tins I'll ycl (1 a, on ahich a sciLiitihi nud prn tu il man, 
who W 1 S pcrsmiilv a 4111101101 with h m, midc tht following 
n tc —*'I (1 uLtilfiiiven tms any ntht to tlu liunpllincnta 
birr )iiid him It 1 inav pid^e, lioth trom his writing aiil 
conversatnn, he is rerlai ils 1 r 1 ( 11 st rate firmer, ind whit 
m bis sitiiHl n iHworst, not stry nuh the trl ml ot firintr 
III ahnitiul to me, mil id that his m m lecmerit was n>t 
(lofitabk, which Is saying all In one word 


7S11 Wrsi MORFI/AND OK),IWdiiofly of mountain incl mooi, but with some fpw trai t<s of 
vale lanilb, cultivated or cap «ble of i uUivition On the whole il is nitur illy the most inf ivourable county 
to aj'riiulturc or LomtortiblL living in liiglind, owing to its wet ind cold rlimito, ungiuletiil soil, and 
rugged surfaie (/’nng/t’s fjcm.*at fine, 1794. Manhal’s Itciicw, IWi Smith’i logical Map, 

Mtn Oaz. 18i!7) 


1 Gtogi aphtcal Stair ami Cii eum'-tanres 

Citnuite S W windr* and rains puvail for c ^ht months m 
till >Lir in eif^bts thnt imbis, merhum f >rty hie or 
iiAi Imhis, which Is twenty mi lies al o\e the ii c Ijiii i [u. 
iity that fills In h uro] e Air pure and h althi nl rs I 
ami scstre In IHl 2 thiHs six |iomds wen* p tul b r cutting 
In the snou Un m hsof ho se tre t h twiin Sh tp n I K» id il 
The JBi/ most prevalent on the low ian Is is a diy gristliy 
mould, and peat on the riioiintamh ^ 

Surfrtcs Mountainous ami billv,nnd In mo tf I K simipalle 
of cultivation liy tlL» plough large iricls ol black baiieii 
moors, I died the Ftlls 

Jtliwials *some tntlin,; veins of lead 1 mest ne in nlnin 1 
ame inmONlpms ot (hi countv excellcnttluc liters evn um 
tiseil t r laying floors, fm^loric, and in iil li near Iventli) 

H itei 's|,veril rivers and sonic likes, cairrespamlmg m 
lie uity and prmiut U with those ol ( umlitriand 

^ Fropo ty 

1 As m (uinberland, landowners called stiterncn (fir 
etstatesmen), as in Ireland 


3 BuiUhngs 

Viiy intliflereni, few icre cottages} the labourer anti 
net h inic gtiitially rcai te i a stualJ taim house, and oeeujiy 

X (htuyntion 

I* iniK sill ill ai (I firmer^, who arc ginerallv pro] rletirs, 
**li\e]ooil\ ind 1 b ur hard, n the fieltk in suniniir, iml 
wi ivi in winter wi r < lo N,tleupier part 1 1 leither, ind 
ti e soles (t 1 irt ]i, ilder, oi a eaim n i lie cultuie of mal Ic 

I md Jk \ rv h nile I, mil 1 kt Ih t et },ixvs I iml, was in a i ry 

II I Jru r 1 si itc at Ihi lime tl « Te]i r( r ui 1 ,1 ut ei uUihIIv 
1111 V f „ 1) in>nig in i all w iv is e n rally ]ir t tis ii but 
littu attention ti the sirt <1 t w oi tueding Iho 1 irl f 
I I lalt, and \\ itsiii. Hi hit* <f lluidaff, were among tliv 
first lu set tlie ex ini] le iv to ] I mtin^ 

Ti Vannjactvn s 

VAonlkn <Iuthi ei Kend i1 coatings atorkings, hillr, gun 
po (I r Ac \ irivate cai|>et iiianutaelury at lowlher, by 
the ] ml 1 1 X< nsilik 
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Included in a very inegiilar outline, extending ibo\c a degree, oi about seventy foui miles from north to 
outh, contAiniiig mountainous and inoury ^urf tee, and a Urge jiortion of low, H it, or moderately \ irird 
ands Ilf goml rjualitv ihc sod jm gre itpirt simi>, diid (liieH> in pistuic I he c irly introdiution tnd 
>ui(c^s(dl iidturc of the potato distingiiishis this ('oiinty, and aino tho imnunse extent of its eotto 
manufactures, and ver) ronsidcrabk foreign eounncrce from lavorpool It ih iIso the (ountry of Rrind. 
lev, the engineer {Holt*s (jofmal I iiir, Bti/^soits Ointtal I aur, pttjjoicd by Sttvtmont Ibl? 

Matskal's Bemw, 1808) 


1 Geogf aphtcal ^tatcand Cttcumsfanccs 

ChmiU Aft ivery when pun and sdulncus, lut on the 
irtcvited p irU cold and shaip protuted howivrr, 1y the 
northeru and cuurm ranges ut ni untoins ferm tf e \ iiid I 
winds, not much snow or long lontlnuiil severe frosts In 
1819 in, when the thenYioiiiitcr in gardens neir 1 oiulon h id 
Csiiet n I digriKK below xoro, thit In the hotinic carden at 
llvdiaxMl never fell to uro Averigi efi im In the county 
probilily about forty tuo Imhcv in 170^, hixty five and In 
aome vears Idtv iSoin ar<M'>iov of the times during iMiles 
of veirs, At wklih piiatocs, ispiraj^iis, md goosebenles were 
hrst brought to (he Llveritool marktt, it 4iii>c irs tl at the dit 
fireiiea beiwe'cn ati early and late sjrlng is not lesv tliui mx 
weeks 

StvL fhi the mountains and moors rocky and ]ieatT, on the 
nortlii m part of the low 1 inds idoiit, cold, and rus iy silt, on 
tin rest (hiefly sandi loam 

Minerals 'Prim Inally lAifd, i oppar, lead, and Irm the first 
and last very aliunamt, thm Ls ilso slate, giey bliti, and 
flagstotUHi, ^cfcConc, and llineitone 

nitieu Sevuntv dve nillei and upwards of sea coaM, and 
atviral rivers and meres 

fc Pioveitii 

V en variously divided, a considnral le number of yeomanry 
from i^if to 7U(tf per annum a general nprit ftr powcMting 
lami and agricultttrd improvement, tcnuriM, as usual, cluelly 
freehold 

3 ButfdiAg*, 

Otd farmerfrs the work of chance ind random houses often 
ftwinerfy occupied by propnetors, and offtees without 
or design, hut various new exei t Ions on the mcvit appro ed 
plana, rottajm In many td icn comfiirtable, with good ^.aniens, 
especially ClioieoeeuplM by operative minufutuierR nnd me 
chanlcs Thote in the less Imiwovefl of wattlid studd 
ovorkyptAsteiea or wrought In with tempered clay and straw, 
prorirclally <mt and cTay* ’ 

4 ^ecupatton 

farms in gei^ral small, edoration nnd knowledge of most 
ofthe small occupiers very circumscribed, larger firmcrs inoic 
cnll^tencd, and navlng more command of capital, arc Iniprov* 
lOjK the culture of tiieir fiurins« 

^ JnuUemmU 

Xattle impravment, hut the Nwthumlierland plough and 
Bialkle^ UinshTng machino intioducod, hono pattens Are 


almost pcruhir to this Cfiiniy, and are used in cult vating 

II},} t (I ity M> k ^ 

<) Ai ahft J and 

I e*ss privAlint thin gnss but great attention paid to tim 
(iiitur of fotancs, both h> fanmrs and itt rs tl c firiner 
guicrallv lUltivitc i in drills, uid horse hoed, ihe letter in l^t 
or dibl lid in rows, and ha id hotd ihc method of gr iw mg 
early rotito(s, and si viral < r |>s i ii tin s.nneMi 1 in one seatton, 
hu> Hire idy Ucn h ven (il^l) On oils iru cullivnted (Ktin 
hivilv n ir U iiri igton, nndihiiliiib inri muldvr have Imvii 
trud and },r»vn to verv (.roat ) rfeeiion, hit not mi easly 
rlrk d ind | rciiare I for bale os to indue c a i onimuance of the 
praetiii 

7 Ora^s J andt 

1 xt ns ve, but (hn fly coaise npf md pastures , some good 
me allows and p^ii five m ush lands Xp|1i ition cbiefly (nr 
tledvirvtorh nit. tonsniiiption of milk and I utnr nntmuch 
cheese tnnde, t jiiii ^ on thi L heshb e sulc of the county 

8 Oaf Al ns and Ut chaf d\ 

Excellent morkil garths iiiar most ofthe large towns 
livtqool remuikibly wipplleil great quantltUR ol (ah 
bnt.i’s and onions usiu by (he, shipping, and of dried fierlw and 
onions exported the ilr ed hcrl n m nt to Afiu a i here Is a 
CLitainl irrn in Kirkbv, about e xht iniiis north easCfVom 1 lv<*r 
poo), the soil of a small part of whi( h is t Idvck loiimy sand, 
nnd wliii h produces meat qu meitics of eorlv hiuI strong B>.]>a 
rat.us, and anothir farm, a part of which is ct the snne na 
turf It a pi ice called Oriel, about four miles north west of 
J Iverpool both which produce this plint with less attevition 
and lisH dung than nv|iiiMte in thi rich vale of Klrkd ili^ olioiit 
two inik*s from I lver|»r>o1, where the gre itest (|UnntiU of land 
in any | lac e of thu ncighboui hood Is ap]iro]« alal volely to 
horticulture' 

i mthtis f Merhames ** A uhhU {latrh of ground appended 
lohlsiottagi furnUheH the weaver, emtih, or carpenter whb 
lied h nnd plinsurc, and coninbutcv to his soluriety 
raiuc nor unf'rciucntly proceeding from want of ricnatlon. to 
fill UP a varaiitliour This sniail ntace la devoted to uuitur* 
ing hk loangseedlings, trimming n» more initurt.d plants, 
contempi \llng niw varieties, in erputation of honours throUf,h 
the inedluiiiLcn promised primlmns *ThQ8, ntanhig at inter- 
sals trom ms nuno toilsome I iboun, the mechanic fliula hla 
stagnating fliiidh | ut ill motion, and his lungs refieahed with 
fhefrogront brcezei whilst he tiaa been raising new fiowere 



SOOK I, 


AGFRICULTURE OF CHESHIRE. 


of the aurteuli* camation, p6l^antllQR, orpinfc, of the inwit ab 
|irov«d<|tiall(^ln their several kituU. and which, sfttr behiff 
raised h«ra, t)een dihjwraed ovtx the whole kinLdom But 
not only iloweir^ but firult, have been oljecu thek Attention 
i he best tfoooeb^ieH now unctar cuttivdtioii had Oieir tiruilii m 
tip, count) of tancahict i and^ to proinoi« this spirit, mcetim^s 
an annu'iJly amiomtcd at ditferent ptarr^, it wliuli an, iiubhc 
f xlulnUuns of cTilflrent kmtU of floaertr nnd f^its, . ’ 
miums ad)ud/p!d 1l||e!ie meetmifs aic eiKourwed b) 
trudcstni.n and RtmtlemCn of the county, as t< ndhiu to promote 
a spine which may occosionalljr U. diverted into a nioro im- 
|iATtant channel 1 hose little sot Icitefi tor pramotltK the ini* 
proveil ciihure of the jjoostlicrry prerai) mou in thr bouclnrn 
iiariH of the county 1 hey have UiKpiwtlonabl) had inui h in 
tliiinc c III imn^inff the different sorta of this (Vuit, and the cur 
t ml, as well as some othem, to their jireecnt state of inrnrov ^ 

meiit Ihe |{ooM.U.rr>,both of thered Hudwhite kind,u low 

In most ])lac es grown to a very euiislderaldc sim, in some sltua- 
turns as iar^e as ajngeon’s eiqi Ihis is chiclly effected by.! 
kLeixrig live pianU mutli cut In th<lr branches, and hevmg ‘ 
well lotted ru h manure ai plied frequently el>out tlitir roots, 
the land lieingkept ptrleetly clear aicont them Ihe aiininl 
itlons otlhal Ifit HiMcJtetter itt telierry book, and JThe 
Manchcihr ^fonei Umki eonUim thenimcst of theprWllNil so 
eiiliCK, andofUu prizti» auarded each year, and a sorkty of 
oU er Infonnation ” p 428 ) 

An on/tart/ ot sixty four acres on the binks of ihelrwell, 
n vr Menu luster, and some others in slulteied pMccsne'ir the 
pi neipal towns, buttliaprevailing wutwindskinuihouduiit 
their increase 

9 fkoodfs and Vlantaiion^, 

A good dtil of plantiiiB go ng f irw-ird In rawt parts of the 
county, but not much old timber or copse* 

10 Impfovc7t/cn/s 

Ot moss bcig% ind marshes there is j^cat extent, md ae have 
alre*idv nutvcedllie prim l^ml inodcti uf mipioving them ( U^5 ) 
Ago d dill of di lining, paiing, ind huinmg, and liming 
his I (^1 lUaic, and ils j irrigitton in sex ral pi u i<g A good deal 
ofloM hod cinhankniuit along the northern pirt of tnecucst, 
csiKHially It liuMhatl, In >lesketh It was prape sed some scirs 
ago to emlnnlt lancaster and UIvcrstone smdh, ly which 
necriy 10,(1U0 acres of sandy soil would have been gnnud at an 


exp^9eaflSO,OOOI , dr according toiomemndi Stmt Ikit owing 
to the dl^CfUltv ot gotling tfift itoiati pioprteton ofroheries nnd 
other inning interests to agree, tlic 1 (mmi was drmined at tnetitno 
and not resumed The i^upcs^d modes of procraura fW thW 
Md other intended etnbanxments, are given In the reuwt. 
Bey; lands hii«1>uen extcrufsely mtUvaled by the c^ebrateil 
Rohcoe, of whit h vome account nah beet already gisen* < lMb») 
L/ve Stock 

( aldi*, the* i rtficsshtw, or long-horned, made the boHii of 
Jjakiweirs iiii memenu, a fpK>d many short-honted obo 
bred, when the dairy i* Uie obyei t. I aiger grass ^nls near 
the populous townH fnrnwh nUlk, live smaller ones butter, 
ana the remote forms cheese KK) tows keiit In Wakedeidt 
ctoiry near J iverimol. f beexe maile resemlAes that of Che> 
shire, and chieMy from the long homed, or native breed. 

<»Atfep not very common in tnti dJstmt 

f/oiece vtnr gmerally liredof the strong team kind, stout 
compact siddle liorses, and ihlddUng size and bone f(« the 
stage and m cll coaches* 

/*o/fttcat Lconumy 

Roads Ivsd in most pi ices, owing to the want of good moto- 
nala, and the moUl climate In the coal trie u abcHit Man* 
i hcstc r, Bolton, and 'Wigan, five roads are all pHsed, as it waa 
thought no other would stand the heavy tifUllc on them, 

'1 hcMcpivid raids are uiid to be the most expensive, ondniMt 
diMigrcH able of my, bat ih y have here no oth^ kind erf nia* 
tenai that will staiul heavy cartage 

An ingenious ro*id niiker In the neighbourhood of Warring¬ 
ton has of lite exploded the i ommon convex torm, ond ndemt* 
ed that of one nicilncd plane, the Imlmatlon justsufilcirnt to 
throw oti oecasionil water The road between Horsley and 
( howbeat w ah ni ule in this form, but it was found not to im- 
swer, as, though It threw off the w^r, high and heavy 
laden waggons were expoacid to muLh danger Lecng over 
turned 

\ ortoutcanals iiid non rallwiyg, thoi>oDf the Farl of Bridg- 
wittr the most ciUhrUcd, hut otiurxof ncent date more 
extensive Many chderent manufactuies, cotton in in dilfte- 
eiit bTinehes the most imjiortunt, fd(>o, woulkn, (Ux, 
and, in sliort, almcftt as great a varleh a*t In l^iiyshin 8cv«» 
ral ^Kiiltuiil suuetles, that of Moncluister cstablUhed lit 


7813 The ISLI] OK MAN contains about 220 squftre miles {Ldm Gax, 1827 ^ 


OcneifU Vtert Ihc interior U mountiinous, ridgea of hills 
hi nghepinudbi high talk hnds tlie clmi ite is moist, wUh 
liwjuint togs iiid the soil is ihitfly loun, im a loUom of slid 
< Iav No iivinti Us ol any < i ii tcpuiiLC are found on the id md, 
eveept k kI, ind s m< coj per, and iron J niUittoiu, Ihm blue 
R ate, t,revM icke ind gi uiiu ire found m 8i*vij il ] I ues, ui 
Itnmtiw 1iul call tl flu ( un igh, whichw is t<rn eih i leg, 
extendsne rlv at ross the island It now prodiKiw excelUvit 
crT]s lilt in ixtcnsivestriiiiin of p itisstdl tiund imiUr the 
gi i\il uni cl u, i( ntiin trunks of sm Irir^e »akb and p v is, 
which ill lie 111 one direi liou, as if overturned or Ue| osited by 
n (oinnion iinpul’s, 

7 he Duke nr \thol w ihfurmcily lord pioprielor of the whi le 
Islind, lilt (he snvenwnty was ])urclia«d from itim by Uic 
bn^lish e,o\cniment, 17( o 

Agile u//Nri has I f I ite ye irs m ide some pro^ie^, though 
neirly two thirds of tlic Island still icimni m a st iti t f niuiic, 
and ire only usetl for gr uing, there u a t,ond deal cl wood in 


the noidv pirt of the island, wheat was formerly nohniUlvited 
I n c ount ut A prejudice wh eh pirevai ed ighpcKting its lial J- 
lity to be lufeK ted with the smut, iirgeeioiis are, how ever, 
now raised, oi tlicelesm i md bescqu^gity Ihiky and oata 
lie ri s(d ill ^reit qiiunt tie , ss are iImj turnips and poUtoGs. 
I Inx ^nd hemp aie t.Town in rich encloxures Manvel the liner 
SOI ts fruit, Ivowcvcr. cannot 1 1 Hisrqid 1 in. sheep arc small 
iimlhiiiU, mdtheir tksh Is exf eiUnt, the wool ot a portiou- 
1 IT I iced, e vllid the J i ughton, u thought of a sent suihtioc 
(| u-ilit\ (fie It tiuinlters of i attle ire fatteiini hero tor export- 
aijiai ind )U,(M101 o^sheads ot 1 utter aie sent^ England an- 
nuiUy roultrv, cgj^s, uiid hsh, are abuudMt Md cheM» 
Ihin o 11 ikes an the usual bread of the iiih ib tants 
P //tcr{/ Ilc Ihe roads to the pnmiiial towns are 

tolerably f,ood, but the by wiys are almoRt impiMhable The 
jxiand I* considered healthy, and Uic inhabitants gvneraliy at¬ 
tain agTeii age. 


78U CfllSIIIIlL acies of verdant surface, exclu&ivc of upwards of 10,000 acres of naked 

sanUb lu the c&tu«iry of t ht 11 \ t r Dec It is one of the most productit e gr.ns-land districts in the kingdom, 
tlic gra*>s ret lining ifs grou th and verdure, in a gicit dcgtcc, during the whole ydar, owing to the mouit* 
lire and luilantss ot the dim ite 1 he det>artmcnt of husbandly in winch it oxccla la checao making s 
anti Jt !■< also noted for Us suit works tiom brine springs and rock (Jl/eifcea' Genefal / itic, 17W. JIol* 
landU Ol m ? ai f it w, 18 ;k> Mat if»cU \ JUvttw^ 1809) ' 


1 Gcog»ap/itral Siate ami Cn cufnstancei, 

ttirmife, su))|t<isGd the mostininv m tin kini doin 

Otw M/t Mttrjace an extended plane, appirently thickly lover 
ed with wood. Barren hilU on live ea» ern margin ot the 
counts 

Siu/«cblcny cliycy or sandy eJay previils, but verv generally 
the two eanhfc I leaded tocher, producing tlayovloiin and 
ioiidv loam 

AiJeoi/ehvtflyeliy,orinarl, hut al^orammil, foxbenih, ^ri 
vcI,or red rock Hdinmel m a eoniposlilon rt 1 1 iY,hand,f.,r vsil, 
indoxuteijf hon, it is m atrala of horn (iKhieon ti thirty 
inches, on while coloured sand, or clay ni ir] rraUnrh Is Iron 
oi;p or oxide, which iruinhU<i to picics when exposcsl to the 
air, but IS naid aiHl roiky wlicn uinler ilibso>l, and is more 
injurious to liees tlian raniine], os it < onnot be iitnelratod by 
their rooU 

Miturah Foshil salt and (vnl both extensncly svorked 
Thera Is also (opper. leid, and ^estoiie, buttery little lime 
•tone halt h m vue from lirhu, snraigs, ns at Droitwich (77^i ), 
and from 1 ods of fossil silt 7 hi* former hate ticen woiiunl 
from time immemorial, and the latter from about 1670 By 
tlie t^ratlun of blasting, and the mcchanieal mitrnmenu 
* sualh employed In mlniiWi the roc k is obtained In masses of 
coiistderal i« ilie, ditfltring in form and purity 7 he purer 
roekift pounded and usid without other preparation, but the 
less pure is diatwJvcd and refined In the same manna* an bnne, 

fvuler, Several riven and meres | the former are very 
muddy aHer nuiu, and not remarkable for tiieir fish; but Uve 
latter abound m pike, bream, perch, (|gcc, and eels. 

2 Ptapeffy 

Few ronnues of equal extent with so many wealthy !md- 
ownen Flf^ proprietors rohldent in the county, with estates 
otfVomthre toiOAKXV nyear,andasmanyfirovnonetoZUi^W 
** From the advantages wnkh have been derived fnm tnule, 
and from the efiecte of the Increase of taxes, which have pre¬ 
sented a moil living wridi the same degree of comfort on 
Mme portion of land be could formerly, manyoftheold owners 
have iKwn induced to sell^thar estates, and new proprietors 
have Sfiread themsel-ras over the country, ve»y different in 
their habtii and prq}Bd}cet Jt may Iw aoubtml whethCT (lie 
change on the whole has been dludvantageoiu. lomd, when 
tramtimd, is gmerally improved by tu new pohcisoTi With 


a view, and often a more inhghtencd view, of its advantagea 
and roourc^the brings with him the incaub md the dispi^aon 
to tn exjKriments, andtoglve to Imnewncquidtlon itsgreatvsl 
Vdluc Tie tocN the want »t eomfoi is ind conienk nen, w bje h 
ciihtoin had renderc'd familmrto n funner oeeupter, 1 e builds, 
di ains, and )il nits, and, by lili spirit and example, sUinul^es 
all around bun to m(reaM.d exevuous 
3 Bar/dtngw 

M*iny noble manblons, especially (hat of the Earl Grosvenor. 
at J 111 n 

hirm luU<Unff9, on the large dairv firms, m the middle of 
the (ijuntv, extensile and convenient, In other places thq 
reverse, and crowded m villru.«s , old Uiilriingsuf sticd-wrak, 
wattled work, and elsv, uul eovend wHh thatchs new of 
briikand slate An ex<client ftetof buildings {fif( Ulg.J has 
Iwen ercited at Bromfieid, near W arrington, cm tlic estate of 
Sir ]* \f 'uburccHi ** A gentle descent from the ground at 
tliefr-ontof the house ha'> afiorded Beckett, the occupier of tins 
firm, the opjiortuu tv of conveying from a pond (e) a xmall 
stream tliroueh the farm yard, with which ne irrigates tito 
nu xdow H liviuw the bnildlniL s* Tlie superior ne huesx of vege. 
tatlon in Uuse me idowm furmsheh abundant iireot of the del- 
vantoge which Beckett derives from availing himsiiftf thla 
asUxtance *' 

Beginning with the dwd/nig hou$f of thiMfarmery, It etm- 
taiiu an entrance and parage (1), houso-pTat« (Hi, ssvignts, 
dining loom (7), back pirlwur (4), diury, viUi whey pans and 
sink skme (.5), room tor the cheese after it Is taken out nTthe 
•alt(G), milking house and salting room (7), stairs to checie- 
room (a), wlour with a cellar uitoer pantiy (10) The 
lronicdlato%p]N.ndagea of the house cbicny connecteu with the 
d’dry are tax(g«dim three sides of the Inner yard (ll),ai)d om- 



T&r/UrmyaAf eondsU a court, containing a large duedt. 
pond nnd dunghill, surrounded by a broad possaM. and «n* 
^osed on the west, and scmih 6ide| l^bundings, the 

rBi£ These buudxnca 


foor^ be^ the wall of tiie inner ya 
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pAiit IV. 


nnulst of a cow-hoan! (31)), double cot honn (31), doiib'e 
“ ■■ bln(43' - - - !* —■ 


cow houu (34'. ftrlder bln (33), cov>honse (34), coni-bac (%), 
Ihreeliind floor 130), rom-luifi (37), corn bail (38), corn bin 
(39), thieahinfl floor (40), com bos (41)1^cart hot ‘ 
fltanary abore 11 (48), stable (43), stAle or 
CM (4Sb 
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(.art hovLl, with 
calf'cot (4i), ulf 
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€iiitaffet much (he same *ia in oihri’ counties JmjirA^me 
with (he Tge All till itiUlhipnt |H.r»ons whim Dr J1 illanti 
ron^i rsod with, tiib** inv iriiil»l 3 fouiKl» ih'it tiu dtt i« hiiunt of 
A smill |M)ttioirt}f land to the cottftK^ thi Ulioiirer has hicn 
the direct nieinsc^rcndcrm}; bis sitmtlon m lift more comfort 
able and eany, and of indniinK those halotaut luiriest inde|H nd* 
enoe, of teni))erance, and of industry, wliiili nc nno<it elllra 
cions In pront(4lnR the hapiiini^orimUviduals, and, const- 
quenUv, tiicifenerai interests ol society 
/oni i*furhyH» jwuHry fwmt*, at niiininRion, irc supposed 
the most ma^im^ttnat have ever leen Iiuilt# They are 
united In a buikiintt, winch consists of a haiidsome rcaulir 
frimt, cxteiiihQft about IW feet at each (atreinlty is a neat 
pavilion, with a lar^e arihCd window 'Jhesc pavilions are 
tiDited to the centre of the desiftn by a colonnade of small < ist 
Iron pillars, panted wlute, which support a cornice and a 
alatu TDofiCovertuK a ps-r^ walk, and a variety of dillercnt i cm 
veniencM for Che poiilt^» for kcc^irnff egKO* oum, he* 'ihe 
doors into these are all or lattU e worki also pdlntcil wh tc., nnd 
the framing green In the middle of the front arc four hand 
some st^me columns, and lour pil-uters, Huptmrtintf liLewi« a 
cornu e ahd a slate roof, under which ami bLtwei n ths columns 
Is a beautUhl mosaic iron gafe» on side of this jnih Is an 
cicttAnr little pvrlour, iwautifully iiapond and fuinhhcd, 
and at the othtr end m the colonnade a very neat kih hen, to 
eaieaskvdyclaim,Mnd in such high order,that it Is deiightflil to 
view It This mmt Is the diometM or chord of a Ur^ semi 
circular court behind, round which (lure as also a lolonnade, 
and a a r cat varied of convanJences for the poultry this court 
is neat& phred, dm ^aa a circular pond and pump ut the middle 
of It. The whole fronts towards a rich litUis held or paddock, 
ratted ^ poultry paddock, In wUch the poultry have lllieity 
to walk aliwt between meals. It haiqwncd while thi reporter 
was there to be fhclr dinn^dme, at one o dm k At tins hour 
a beU ringst utA the benutlAil gate In the dentr&is openM. 
Tlw ii^try hetog then mostly walking iii|;j(he pmidocfc, ami 
knowing by the aou^ of the bell that their repaM is ready for 
ny and run ^Km oil comers and rush In at the gate, 
even om; hbrtvlntf who can get the first sliare in the scmmble. 
At tnat%in« thwtwere about 600 poultry of dlfierent kinds in 
the place, and aluioughiso large a numW, the semk ircular 
ooart IS kept so verv neat andcieau, that not a stieck of dung Is 
to he seen This poultry place la built of brick, i areiiting the 
plttars and comieca, and the linteto and lambs of the doors and 
windows, hut th 9 ti^fcs are not seen, being all covered with a 
ren>arkaoly line bkid of slate fiom his lordship's estate in 
Wales* Tnasc slates are ckoelyjoliged and fbstcnM with screer 


nails, on small spars fixed to the brick, they are afterwaids 
palmed, and fine wliitc sand thrown on white, the paint is wet, 
which gUes tlie wliote an Atipearance oi the urost beautUul 
iVeestonc A 

4 Occupation ^ 

1 antiK \etv small, a great many under ten acres, only one 
or two at ^5(1 or 400 acres, excluding all thoi sunder ten acrey, 
the Ik mrigv of the county may I e veiny acres fAirgo and 
smitr fanners completely difibrent cbsvicieiadlfierent in 
their haiiits, and, by conv^uente, m (fiielrideas Jnuti»try and 
cxcellert management of the dairy women ot this county muih 
to be coimnendeil, leasca generally for seven yeora* 

5 Im^t^nenJtk 

Kotlierham plough and other good implements A short 
strong scythe, with a blade tuaity Inches In length, and con 
(ave In the middle, la used for scooping out the crowns of rudi 
stooU 

6 Aiahle Lands 

' In siiiatl jiroportion (o the pasturea Cabtiagos a good deal 
ruUi\atet1 fir «ittlc C irrot^ mar Aitringhim for the Man- 
chebtir maiket, and also seed for th* J^imlou seedbiiun 
Onions also for the lancashire m irkets I he soil alKHit 
Altringham dry and loamy, the carrots 1 ugi, lOiirftC, and fit 
only for horw and cattle 

7 (jtass 

Natural rni tdows numiwuiui, rich, and fertile. They arc* 
situated on risers, uhhli, froi i nmuenry t4! heavy rains, 
overflow and ciiiiih Uiein hxteiv of upUiid pasture very 
lOtisuleral Ic th it o i a to cr ibly stiff lay soil* es|>Li i ilty with 
a sill stratum of mail, K reik >ne<l the last foi the dairy, more 
milk may lie h id from i ows pastured on a riili foamy sod, I ut 
it ib < tei ined iiifcnor in } olut i f qu dits Many tarmirs < oin 
]>laiii that Hu ir I ind ib too rich ioi tht d iirv, I y whiih the ad 
liesivc piolwrt ei> of the chciaa is dinunislied fscdiiiig ot c itliu 
little pru t bod 

8 Gaidtu’i and Oithai t{^* 

Dood gardens to most of Ihi firm houses " All the sarUlies 
of Iasplxrri4.s, lunaiith, stiRwlenies, and giiMlMirus are 
to Itc met with m the firm mil lott igc gnilcns in ( hcshlre 
ihi iiiltUTi of the lattir fkuit hib liccn pnlKulsrly ittciided 
to ol 1 ite yiars , md there aie seier il meitingb In different 
puts of the county, wliert. bmall iiremiunis aie adpulgid to 
those who I rtuliu e, out of tlieir n i n tanltns, gooscl erriCH of 
Hr gic itest weight I he lommon fruit tree , suih as tl\e 
ippk piar ^hcriv, ami plum, me likewise grown in almost 
cverygirden Of the litter kind, the dainiscinc plum jh by 
iniicli the mi t loninion, and b on artuU of considerilile 
pr jfit to t> 4. lottagcr 

o ckt Isn >t niiinerriis, and rather on H c dechne 

0 II oodi and Platifatwns 

kew cf 1 iff^c ext nt, vet the qu mtitv nt tirni er sei> greatlv 
CMiids whn would Im. a fur aiirige fir He kingduni it 
I ir L In Hic ituilhein and m ddlc pails tIu number ot trees 
III the he Igi lows 111(1 coppiies is so con uUrable, tint, fioin 
X 1 It |Kints (>t view, the wh4>lc iriuiitv his the apfietrinic of 
incxtmsiM Ixcst XI e most lonsidcraMc aniunt womIsIu 
the VarJ (f Staiiiford ft park at Uirl iin AlashCv liw si ots 
( m b 4 t such an issiniblagc i i si itcly o ikstiliiiN, uiliiccincft 
DuiiiiL, astorm it Wind, on the ^Istif T mi ny, IhOX, siscr d 
Inn I ed trees were 1 in up ii> the Kuits One uf Hum, wlnti 

I like I, coniaiiud t03 fiK of innlHr, and w s s< Id it sit 
siiitljn^s and sia]Mnie per foot, to thi evti nt of feet An 
elm I (own down at the same turn me isured I lb teel A colo¬ 
ns of liur >ns Ind for 1^1 s fixed tlu-U iLSidiiucon Hu hUinmils 
ofthcsetiecs hut on one of them 1 h hit torn up, tbi v iitie ited 
to a ncii,|ilM)uring grovt ol bc(< hell, where tlicy have e\ci situe 
cnioyid a seciirL tl ode 

A/foita/ion of 10(K) ocicsat laxall, I TiHlrcIl, I's*} itwai 

I I intixl by U hitv, the 1 mlsi aj c gndiiur of 1\ ujdl inds, 
Duili ini, Ht fivi poiiitils per ic ie> half Hie tic<s to be firs I x 
tinsiii 11 intuions tir ishtin, i n IXIamoie tuiisr 

Ulnrciv, an titgen oils tmncr,*it Ashlr), near Kniitsford. 
mull hoini exiterimeiils a few ycirs ago with the Iwigv anci 
ends of the houghs ot oak, as a sutatitutt fi r the b irk 1 luwe 
mound down, and used m the kamo way as the iHuk, invil- 
fcateil stnnigly iihfringcnt prupertics but tbc neiessliv ih<r« 
was found to be l>r thrir nnnud iti appi c itiou took awar 
verv greatly from Huir value, ind their use It. now almost in- 
tiicly disc4 iitiiiucd, though Llic plan at th it time was adopted 
by several otlitT tanners 

10 Imptoviments 

Drnr ' ’ 

sfoTies I’armgiL. .. _ __ ____ 

liming, alhO oral Used to ilimreni lU ptesw of extent b md of 
advon agi, iW^fiv by altering the texture ot the soil, as that 
used (ont nils no i a carsous inattir 

n Live stock 

1*1^nt stock of dairy cons a nnxiuro of Hu long and short 
homed, thi Derbvfthire, Shrtqishire, MtaHordshire, VViJsh, 
Irish, Scotch, and New 1^ efttershire latlle lluwt mwx 
rcikomd best wh ih arc* hrciron tbefarm < ilicvnaNd from 
tho licst tnilkirs, and nt two years old put to the bull Cowt 
bniiHixt about themlddloof Novemlwr jiermitted logodrylcn 
weeks tiefore thiir tlmcof ralvmg usual di^ tixidA, wlwsit, 
bar'ey, and oat straw, hnv, and cru^etl oats The tu o form r 
kinds o^ straw are found to make cows go dry mtuh sooner 
than the latter, and another generally Miowra effbet attri¬ 
buted to &uch straw Is, that more than the usual time will I* 
required to chum tho cream of lows when mi fed, but wlieat 
straw Js esteimed muih more wholesome than twrley straw, 
as having less of th(Hie('>ffeits atiendlng it. Three or four 
weeks before calving, hay given, and tVom calving to turning 
to grass, some ground or orushod oats twice a dav* The cowa 
are turned into an outlet (a liare i>a(iture field mar the I uild- 
Ings), about ten o'clock In the morning, and houMid again aliout 
four In the afternoon tlie winter through, or earner if they 
sliuwiid an tnclmatloii to return, Init hove no fialder In Uie 
outlet, luniing tlie cows out togmiw m go^ condition b a 
matter miicli attended to, in order that they may, as the ttnrm 
IS, ** start wellfor If a cow ts nCk In^oud r ndlHon when 
turned out tograih, or has lieen too moch dtled with, barley 
straw, it is a liaig time liefore she gets Into full milk 

1 lie ox eablifige and Hwadlsh turnip are the kinds of green 
food most esteuned and caltiraUtd in Clieshlre* Tlie former fa 


riinmg a good de il praitised, es)iecJally with hniks and 
es raring and bunting, mirliiig, sanrlirg, claying, niid_ 
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usuilly to iTio cowi when tho after-groas la consume, U 
la aomtftimi^s ^vni m the ^rlng to co%va tlut lieve new^ 
4attul Theyariee atiguvloif oebbiiAe haa been occasHmolly 
UhecI^ when thVniiatum bestn to laU and the after graaa la not 
muly, a ctrciiMtance which frequently hap]>«nfl, canecially m 
cirv wiAthcr l^rnlpa are glvlm lo the came In tne winter, 
while they ate lecdWig on straw} and aa, at thia time, no 
<he«Mi U made, a«t oc^ectlon to their use, from the llavour 
Ihev to the milk. i« of httie comequenoe The rewjrter 
made en<iutri«j)i from luigffal ioriners, with a view of aac«rt>iin 
Jng whetti^ the stall feMfrig of tlieir milch cowa miftht not Ite 
continued during the whole yeor, but he found tM general 
opinxm to lie again*»t thrt practice, thoutth It did ippear 
tfint any ixptniuents, suQicient for Uie decision of the point, 
had hitncrto been made It wss suggested to hinif how 
«vet, tint It would he '■n improtemciu utton the ms 

n igcincnt. to let the cowt stand m ihelr houees timing tl e 
lieit of the dty m summer, where, by ffuin^ them a few 
cal li'ttfi'd or lores, the milk uoutd continue fomiing, and tlie 
c title be defrnded from the gsd tly, winch, by tormenting 
tlicm in the fleltU, frequenily injures both the quantity and 
qui jtv of tlic milk 

TimuQf talixH^ Iltarch snd April At calving time the cow 
man, or the mister, arc friqumlly up two or three times m the 
i lursc of s nij^ht, to see whether nny thing Is amiss 1 he rat ks 
and indn^irs ire every da^ will cleined out, while due itten 
iKin IS pud to the 'ifpeutes of the different li*isth, itid the 
mnntity of food w Lovi^ned ircordlngly After this lb dom, 
the master t ii isclf generally hi en round from stall to stall 
lust before lied time, and adds to or diminishes the qu untity ot 
fodder os i. ei esi n mns ro(|Uire 

In m ikinh built r tlu whole ot tlie milk md cream is rhumoil 
togrthei ( hecso m ide from the wl cy pitssed from tlie curd 
U'H'd n unking i lieest 

I htttr vtakx u, 1i i«i rem lined Hitlonary In C htehire for many 
years, best sizeut elictsissixty piamds ( owa milked during 
biuuintral SIX t lock mining iiidecenln^ Xhi even ng*s 
milk (of sup] osi twenty eo«sj husing stoi^ all the night in 
the eooim and brics pins, the cheese iniker, in summer 
about Hx o( lock in the morning, i *iri fully skims ott the cream 
iruiii ilu wliolc of it, f>l serving fust to t iki oil all the troth 
and 1 ui blcs, whic li iiiuy aiiiimnt to alwut a pint tli s not being 
thought pioier to I e put into the el t'cse, pics to the ennin 
imig to Ik t Imrnt'd fi r butler, anil thi n st ot tlie ere un is put 
into a brass pan While thi d ir> w iman is thus itnploscd, 
the sersanth are milking the cows, h ivin^ previously lighUol a 
fire uniltr Uic fumnci, which Is half full of a iter Vs soon ns 
tlu nights milk IS skiinmc'd, It is Ulcaniid into the chcewi 
tub,except «^itt threef ujrll s f i Iriss f an tiill (thriK tr Imr 
^illi ns), which is immediately ilued in die furnace ot hot 
water m the pm, and is made si aiding liot the half of the 
milk thus 1u iti d in Ihi pan is p ured ilso ii to tl c < heese tuL, 
and the othti h iJf is iddcd ti the cream, which, as leforc 
ol serv'd, was skiinmnl into anothir brass pin liy this moans 
all the < rc im is li lu ficol and dissi hill so ns ipparently to form 
one horn igincoiis or iinitirm fluid, <«nd in d at si tc it is 
lurid into (he ih es tub Ihit Icfirt this is doni • several 
owls or vessels full o& new milk will ^‘^cially have le«n 
|K>urcd intitiu ihics tub, or perhaps the whole uioinlnga 
11 Ilk {. ire IS tikm to skirn oH nil the air bulMis uhnh 
nny have formed in ] ounng Uic tie w m Hi mto the liiisi nti 
X ho ruf,ht ill 1 momiii,, a milk, and intllcd i ream, btuig thus 


all put Into th« dieesa lubt it Is than raady to raealvf tfgi 
reimet and cotourtiig^ or, m lh«* terms or Uje ait, liq ha aet 
ti^^ether The rmnet Mul colouring bdng {fjit Into ma iub, 
tile whole la wdl aturad togerdm, a wooden cover kvut over 
the tub, and over that is thrown a Unen ididb* xm uttiaX 
time of coming is one hour and a half, during which time it fa 
frequimtly to be examined if th<* cream rbos to the oarfiMid 
before the coming takes place, as it often dues, the whole must 
be stMwd together so us to mix again tlu. milk and cream, and 
this A often « it nses, until the coi^ulatuita coniiiicnoes A 
fbw smart strokes on diftercnt bitlee or Uit tub* with the cheese 
ladder, Ike will forward the coagulation. If it is found lo bo too 
long in forming 

The curd Is iii the ti&rf floes ltrt>ke bs die knife and hands. 
And then left hidf an hoi r to subside, then it h gently prewedi • 
Che curd broken by the hand, and the whey laitled out of the 
tub as It drains from Uie curd* Afterwards* the curd la 
broken In a brass pan end haXted, mad next put Into the checae* 
vat, and iireuaid with a sixty pniml weight, till oil tie whey 
II lenioiM It Is then af,ain broke, waslied with w arm whey, 
and hnally put In the ureis under a wdght nr power of about 
H cwt AfW being forty eight Iwura in the prm*it is pul 
in the sailing tub, where It ixmalns three days covered with 
salt, it IS then tikcn out and placed on Uio salting benehca* 
where It is lurnod once a diy, it is tlicn wastu'd m warm 
water with a Iwush, and wiped dry with a doth, hi two 
hours It is smeared ovef with whey butter, and then put ut 
the w irniest part ot the cheese room In the clieese room 
it IS will rubbed, to tafci df thi. sweat or Kwmentacion wbich 
takes jilA e In eheeac for a eeiUin time alur it is made, and 
lurnecC d illy tor seven days, and smenred with whey butter, 
tied (Lilly, and iubbed ttiree tunes a w , _1 
bi summer, and twice In winter 
Iheciwetit t xtm$ iwe commonly placed over (he cow bouseai 
and this is done with a view to obtain that moderale and 
nccc*eiiiry degree ot temperature so essential to the rlpeniim 
ot c heese, to whidi the beat insing from the cattle underneam 
IS suiiposed veiy much (o (onttibiite On dairy farms, one 
w niion servant is kept to every ten cows, tlioMi woimn aro 
employed in winter m e inline, vi inning, and other house 
wilery I usiness but in milking, liia women, Imth night and 
nil mine, durng summer, when large daxnet aco kept, are 
AssistedlivaU tl eother servants, men and boys, except the man 
who driven Che teem 

Sheep little atteneled to in Cheshire 
' // r« i biought from I)erb\sl ire^nd Lebesurshire 
H ^9, a mlxiiuc of long ind short eared breeds 
P tit If of tic comtnm k nd ibundont in mostYnrms for 
tlulr eggs (iQfse kept bv ihe (ouiigeiw lid inldgummer or 
I iti r, at u then sold to the farmers, vmo fatten them on their 
still Dl H ^ 

If cs to be found at maiiy of the farm houses, and at some 
of tlie cott ihV9 

12 Pohtical Fconamy ’ • 

Itoads bad van u> < m ils, an extensive connnerte of coal 
andsalt,aiul inamifieturrH I silk, woo Itn, llnin, and cxituai 
An experiu entil Itrin istil lishcd At \laverhaiw,nLar North- 
wi Ii, I > some gi ntbinen and taimerK of the neighbouiliood^ 

* t P w It. b Km found so CXI insnc nnd losing a loniem as lo 
abandoiKil Xhiw nii tl ( ]dan tiugecwted liy Hailey (TbiK) ) 
mi the most bki ly to be cftectise and )>erniaiient 


TSlfi HAMPSHiai: A maritime county, whu h includes also the Me of Wight the latter cotitaini 
'M.iKXIatrn, -uid the (ontiiiiiital pirt ot the toiinti OtiS.l’K) atns The climate of this tounty heing 
remirkably mild, and the soil in many pi icts biiiig cilrartous, and conscquintly warm, \iry early arable 
(ro|H arc produicd in aoinc phres, and ptas grown better than in tnaii> dislntta 1 lie culture ol the 
iiiuiity, however, lias little to rttommend it, either in its tillage or pasturage Its woods are extensive. 
(W am/ ly Diner? Otntial rtcu,n<H Fantouver’s Oineral hiw, ISf' M ai ner s Jele o/fVigM, 
i Of Matihal’i Rtview, IfiVl) 


1 Gcog}aphical State^and Grciimstancis 

IhmaU gLncial(y mild 

Sal in tlie central parts a strong fhnty i aliarcousloam m 
oUm r pnits generfilh eraselly, or vuidy and c oIi nreous Xlit 
toil of the line of \\ ight ib partly a clayey and call areous loam, 
and in | rut lighter 

Mutenlt none of any consequence, i>olt(rs clay, tond, and 
building stone In dilTennt ]»laccs 

$iai r ttcaxcc 111 liry seasons in the cl alk dlstnet*!, where it 
is preserml ui t uik«, and di iwn ui^ fioin wells or 400 toet 
vleep in some parishes, aftei along dry autunnii iheie has 
been moic bUong leer tli in water A good deal or iiblilngon 
the coat!, of cels after floods in the sin dlorstreams, and some 
fihh ponds on Bagsluit ileaUi 

2 Piopnty «. u 

I argest estaUs on (lie cl alky dlstrli (s, largtot ^«0(V per 
annum Oreat bulk of the finds held md cultnattd by 

i eoui inry tenures, coiqrhold and le isthold, from the suiieriot 
. 1 ds or ne^iolders. ^ 

^ Buildings ® 

IIouMDS of {>ro|irieiora numerous farm houses tnostiv of f.ruit 
antiquity , tnose of the larger kind we e foinierly grnnjL,e or 
in iim hoUBCH, out buildings numerous and gener illy ruin 
ous, cottages often of mud (jooivm rrg) walls, but iKftcron the 
whole than m some other lonnues home fanciful iu«itii Ktnic- 
turns as shelters or leinporary lodf,«s for cattle, In tlie forest 
district ( Pk ills ) 

4 (htupafton 

Farms various, rattier small 

5 Jmplt ments ® 

Kaiiipsnim plough, an extraordinary bulky clumsy atruc- 
Cure, the Si ffoik ]iiougli is used in the southc*m puis of the 
county, and In tlie Talc ol Wight Ihe jatciif Hann«hlre 
waggon is fonned by uniting two carts, cornspimding with the 
fore and hind jiarts of a wsgg(m,h> bolting them tc^tether 
1 he thidi of the hind part pa\'ies undur the bed, and rests on 
the piUow uf the tore cart The union is simple, yet so com 
ptete as to reader this wagggn os strong as tlto common kind, 
it not stremger • 

6 A% nble Land • 

Tillage dlfticttlt and ez]>enslve In the chalk district, light 
and ea<iy m the vale of Avon I'eas a f,ood deal cultivated ou 


the chalks, especially the Marlborough grey or partridge, the 
Charlton and pearl, in warm shuatiems uieyare dniiedand 
often sown before Christmas, or In Jaanoxy. •* A ccnislUcrable 
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mvMeiystlllseemK to hrtiiff over certain proierticsof these peas, 
with regard to their boiling well for soup or^ioitidge, gnna 
hollers btttg someilmis sown iqion fields wmeh have never 
bcin known to reftise yielding a iiroduie pos'.^dng a similar 
quality, but that afterwards iraslng, and a hard Indts- 

i^uble >*ea has been produied that continued for several suc- 
cessisp iterxids, wldUt, on the other hand, land that had never 
b^n known wr even mpected of being al le to communicate a 
lioillng qtiidity tu Le ]>eaii, would iinexiiectedly give to thcl 
produce of a bird and almost imiwnetralile jwa all the pro¬ 
perties of being excellent boihrs Through aft the eedar-co- 
foured sand and gravelly loams in Devonshm. good Lodtnare 
stated to be uiuftirmly produced, and in comwiued suuresidon. 
I he same kind of soil, and In e\«ry respect under similar oir- 
cumstonces, id the Isle of lYlghi will onlv occasltmaUy, and 
by aixldent as it were, produce good Mllng pea». Some 
opinions seem to refer tids eilect to a pecnU^rlty m the beusonh. 
but this lannot sumd against a well known truth* that good 
beilen are produoid every season ** ^ 




FaksIV. 


STATISTICS OF AGRICULTUi/e. 


Salntfbin cultifftted with niceeu od th« chslky aoUt, «nd very 
|iroducilTe. HtiM on the bordt^rk of Surrey. A vineviud was 
Ranted «t Undt^Ulti in the lale of Wlf^tf b> tlie Ute HIT 
JUcbanI Worsleyi In an Anjou vine-JrcMer brought 

over to Atteiul it , the extent wee about two and a half a(.re8> 
and a light wine wea made* Imt In lb08, when M Vanc’ottver 
called to era it* he found the vines had been grubbed up* and 
the ground changed to a lawn of tuff. 

7. 0rai> Letndi, |i 

I'he count) (binous for water mcodowsr which are well n 
naffed, and productive: they are < hUlly in the neighbourhotnl 
of VVinchekter, cm the lie hen, but there are tiiktancea on inokt 
of the other riven a«id sun^ms. 

• 8 Gat dens and OtcAards, 

Kxoellent mvkct girdcna near Oo<ii>nrt and Portsmouth, 
Puruca Kland nottd tar Ita broccoli * wn to uashed mud walls, 
with raplnjn of thatch used os fences* and for wall fruit in some 
rtsM* and fruit wnlHonly half a bnck ihickdiidw iving at the 
rate of one foot us twenty m uh. In c^her cases angular w ilU 
nre m use* the angles being right *u)gles* uid the kides ti n frai 
each Phr advantige In boin cases U the saving of bn ks, 
but it Is evident they cannot lo carried wr> Ingh* nor* sub- 

t ec t as they arc to the driv iig and drawing of nmlii* c in they 
itf of greot duration (^ee LwtjeLttnedta < / Gant nmgt 1 jC7 ) 
Orduirdt in varicms id ues* and cider iii ulc both m (he 
county and in the Isle of Wight 
9 WwHis and l*taniaUons 

Exlendve bonhuoodh on the chalk district* tho^of DitcV 
am grove very fine * elni Marce In the count * but abundant in 
btrathfle4dbay Park (now the Duke ol Wc.Uiiigton s) Oik 
atmuUam In (he Mew Forest district* and many young plint 
atlons there* and throughout the countv Cobbett r uv d n gre it 
many Amed< tn tirai ot various species it IbMley Iherc ue 
seseril coiuderitilc forests* vu. tliu hew forest* ilicc liolt* 
WcMilmer* and ILre 

i k$ hm /errsf is iltnited on the bouth side of Himpshirc, 
it was fijrnu^lv bounded on the ea!»t by Vnithampton nver* and 
on the mniih hy the lirltlsht hannil* liemg nc-ir thi tv miles 
ill length, and ninety m c In umicn nc c * but * sm*. e the d s'ltlur 
citations b) Henry tne Ttunl and 1 Iward thi 1 nst* its bound 
arles arc much reduced* and nou onlv extend from (lulshill* 
on the north west, to the sei* on the soutli east* about twenty 
iDiiea, and from Hardley* on the etet to KingwocKl* on the 
west* about iiAecn miles * containing within those limits at outs 
92*5GA acres, the whole of whlih do not now 1 dong to the 
crown* a« sev«rat manors and fr Oi >1(1 cstitcs, to the 'imoiint 
of 24*7*17 acres,^re prisxte iirojcirv * aloiit -ures ire 
copyhold* belonging h) IIh Ma^sty s mantA of iyndhur&t, 
1001 acres irc liisetyild* in Id under the ctown acres art. 

emroaihinenU, lllTs acres are h Id by the iiiiktir kcijier* 
fUi<l groom k(?epen>* atudied to their respertnc lodges md 
the remaining 61,K14 acres are rhi woods aii<i uaste IsiuU of 
tlw forest. The other ISrests are of much levs exUnt and interest. 
10 Impiovemmlt, 

Good caainpl % of draining by tapping were exhibited bv 
ITlkmaton, oiv^idland Park cMste the »<tr*itt lying at i smell 
mgle with the horiaon. en ibkd the principle s of whit v* 1 011(4 
£lkiiigton'« inode of draining to lie curried completely into 
effect In the eastern psrt of the Ide of Wicht arc virlous 
tracli of marshy ground* the largest cd ulucli* lir thug lliven* 
containing about *)J0 xcres* wns grimed I v laiines I to one 
Oibbs* a groom of the bedchiraber ine ouurs of the 
ad^nlrtg lands contCbtcd this grant* uhich tlie king wan very 


eamnt !o supperdngs Aher a verdict obtalncil tn die Court of 
l.xchf (jura i^tamst the ginlletat-n of tlio Island* bibbs sold hit* 
hhire for to Sir noi% U helwulij a pfluo of jbe king's bed-* 
(h*unlicr* who admitted tlio famous Sir Hugh Kliddlcton lo a 
share. They employed a number of Dutchinfb to enclose uud 
recover the havm from die sea The Ant taking of it u> cost 
40001 (uid lOOOf more was expendial In bulbling a dwelling* 
hoiiflo* bam* watcr-mlU, trenching* quickaettiiig* and other 
Beogwarv works * so that* iiwluding Uiymgtnal purchuie* the 
total expenditure amounted to 700iF.#d5ut after all* the value 
of the ground did not onnwer the Atprcbitioni of the under- 
takers * ifir though tliat part ol It adjoining Briding proved 
tokrabl^good* nearly one liolf of it wav fbund to lie <i light 
running sand, iieverthdeNt* an incontcsuble evldcmo an- 
peared* ujLthe diacovery of a well* cased with stone* near tiie 
middle o^he haven* tnst it had tbrmcriy l>cen good j.mund. 
Sir Hugh Middleton tried a vaiieW of xapenmenU ini tlic land 
wlutb had been taken in* before he sold his shire , soaing it 
with uheat* luirh), oats* cibbnge* and finally with rapestxd* 
whhh last u ift alom. successful but the greatest diMourage- 
ment w is* that the sca brought up m> much ou/e* woerli* and 
Sind* which choked up the passaj^c fur the discha^e oi the 
IrtHh water At lingtn m a w*x season* whun the inner pnrt 
oi tile tnran wis full ol fresh water* and aIn^h spring Udi, tho 
waters met u i the 1 ink, ind made a breach i iiU'i ended 
this <«i>eiui(u proicvt uid thovgl* Sir John Oglmder* who 
lived m the nciLhf uurh m d* eonfiMsed himself i friend to tho 
iindortikliig, whih. Itesu'c ds prlnciiHil rbieet* tended to 
render th it pin of the countrv n heilthv* be dc-clorcd it as 
hiH opinion* thit the scheme couk* never be resumed to anv 
profit it le piirrioHc 

11 I tot Stock 

ho i\i liisixo!rtedofcittlc Th-f Sussex 
Hertford* Devon* &c arc mdiycxhninitely 
ox tcims 

SAn /1 In the Wondlmd district the heith sheep* old 
H ini| shiie* or i ts breeds* but most of the inipiovcd breeds 
i <-o I) I c met with 

Th h IB i used In toims generdiv l(tr*,e* hiiv), inactive 
auiiii lU Sin ill hoist n I rc I m v I'tt mmilii rs upon the heitlis 
ind iorcstfl* iiul which hivi not nniiropeilv at pdred the nunc 
of lu itb(r>p|Hn 1 hoir ordinary heii^hiis al>outtwc1\chinds. 

1 hi y vTopog ite indise nnun iti Is upon these wisfes* where they 
seek tf elr Uvim, throii. tiout the yi'Ar* end at four vears oldm ly 
geiurdlvlM lurehiscu *it ibove five pounds 
Thf wftne htgof this i ounty is a coaise* i iw 1 one 1* flit sided 
glee III, ill no rc IM t w tb ‘ 

in < till r pirts of the kingdom rhegieit niinii>er fid for a ie v 
weeks tn tJie ibisi < f itiluiim* ujion^he iconis ind movt which 
the foicsU ind other wo > Hands produce*in the emmiy, and the 
exiiltcnt niuiic of <ui ng he^ me it practised ly the h luse 
ketiers*hive eontrliut il in a fir j;rcit(*t de.{rte to establish 
th t sufierior ty Asnibed to Hiinpslnri bicon* thin any in 
hennt excelUnei in its nitive btiid oi bogs Very ibw* 
however* of Ou genuine nitnc hog nre to lie met with* the 
minon stoek being either tlie nit vi Berkshlic breed* or a 
iisider d le inredominmee of tliat blood in the iiAtne bwuie of 
tht count) 

ISJ Voliltcal Lconomy 

' 1 giMtrnl good,cMiif idly in tho New _ _ 

mils* aijd vinous niimifutmes ancJ public vurks at Torts* 

_..id other idiies 1 he inichinery for nuking b1<K Its 

(IHIO) IS rcc konea the most ingtmous Aiulcomp etc ofits kind 
in the kingdom 


, SiifPo k* Ta*ici stcT, 
met with Sever u 


7816 WILTSHIRE 870,000 ncic^ of varied stirfacc, partly chalky downs and partly rich vale land ; 
and both a com and grass county Itprodiaes cxcclkiit theese and butter, tat cattle* pig4* and store 
Aheop Ihe agricultural rooort of this county ^%as drawn up by T Divis* <>t(.w«inl to the Marquess of 
Batli* at Longleat, a man orgreit oxiicrKnce as a land sUwaid, surveyor, and tarmor, and iiniversiHy 
respected He divides the county into two dintncts* the south-east and north..wtst, a very judicious plan 
ibr giving jporrect agricultural intormation iDauis s MarskaVs Revtcw. hilm, 

Oax 3829.) 


7817. South Wiliwire 

Wiltuhire downs contain almut V^fiOO xcres of hilly siir 
face, mcMtIy unen lusod and in cnntnim i isture, the atmo 
splwre cold and sharp* with a chilky soil, seldom viried by 
patches of loam, sand, or other Laiths 'llien K scsrecly a 
river or brook in this dhlrict that is not applied in some way or 
other to the purposes of irrigation. 

1 pi optTty, 

Near large towns property is generally subdu ided when sold, 
in this district, when any la sold it is goner dly bou^ it up by 
sukh as are connukrabte preimetoTs ntn<e estatra ^imLialiy 
targe. Shape Uie maiioTs snows that many of them w ere the 
proiierty of one lord* each liorders mt or contains a riiulti to 
supply water and the aeiomyaniinent of nvuUts In thit dis 
trict* mesdow land* with hifi tor wood * or* where tlicsc were 
wanting, they were supplied b/ a grant of those art cies fron 
other OTO|ieity. l^fo'udors goncraily resident on tlicir cstius. 

2 tliitldmgs. 

Farm houses generxliy crowded together m sitlages* for con¬ 
venience c^ water Some of late years errated < eniru il to tliilr 
farms bv the Earl of Pembroke, and other iiro|»ietor«* wells 
and p^lt an important article In thoM crecuons. 

3 . OcciMtkm. 

Farms or twV 'Inds * Uiose In severalty* r not subject to 
nkhts of oominon,are from IMF to MVg * and one or ti 
IQWL a yekr* oirttotnBrT ienemenbi* subject to rights of com¬ 
mon* tm* fVom it&i. U> 4w. or 601 pra annum* There are exten- 
alTOwi^wn carmnom and cow commons* to which the occupiers 
or descriptions of lands have a rigid to turn in stoc k, ic- 
eotdma to certain fixed and customary ^eguUifons. Leases 
Sevan* rourteen* or twen^-one years. 

4. ImplemtnU. 

A heavy two-sdMid and one-wheel ploufdi In use ( tho latter 
■omHlmes with Fibot instead of a wl^> 

5. Arabia Land 

An old error olsts, that ofover-puWeiisIng the upliwids by too 
fingarnt pletiahlnirn. by which the wheats were thrown out dur- 
ing wmter* or if they stood the winter* the March winds blew 
iwgy the eibrth frotn thtlr roots, and ** lianglng by one log," and 
thus not mwivlhg my iSslHfance from the cormni root, ike 
plants arrweakiustraw*axid produce buiuli thin eurv ** Many 


haic bran Introdured to prevent this evil, by giving a 
sufficiMit texture and lirmness to the I ind previous to a wheat 
crop Ihe lie>t firmciv hive luide a point of getting their 
1 mu', clean ploughed tn midsummer, and treading it as firm os 
pnssibU with thi. ihecp-told u long time before sowing * while 
the slovenly farmi'ts navo invented* ind gvnerltlv {iractise* a 
very shon and cheap way of Hit imlng this ilmmcw In the land 
*] hev r liter the I md (<(S they nil it}, tint is, (hiy plough hiilf 
of the land, and turn the gress side ot the piotighed ftirrow on 
tl e lind th t is left unploii|i,hid 'I bty do this is soon ax they 
(an sp ire the teid of the summer f cld* mil leave It »i th it 
>t ue ftU near seed tune when they hxrruw it ilown and plough 
It ior sowing Ihts rafUr is itsuiliv ploughed scrom dMArldgis, 
or what IS lietter/JiAFmally , the latter inode lieing lass sub¬ 
ject to ^Ive the land up In neaps lefoip thi plough Thetmd 
thus riftcred lx (uitnetlmoii ploughed twice, but more frequently 
only once* pre vious to «owmg, ind after It is sown they tirsg ft 
two* three, or four timiH* a|id hdrrow It four, ftVe, or xJx iimiv 
A vnv heavy kind of drag ix used, and as Wiltshire Down 
famierg tre viiy cauUcius ot ploughing diHr land too muih. 
they inikt mm n use of these drags instead of pliughing, ann 
frequently let In their seed whett wHh them. This prarflte 
having bran found to answer, ha* been griduolly Improved 
u|>on i he down lands ol this district will not twiir fxHowing* 
CHirenally In hot dry weather, they are too thin and light 
atreadv, and require rest Iwo years’rest for wheat is iiM|aid4o 
the best coat of dung. Dung may give ttte qoantUy* but real 
must give the quality. 

rtiu course qf rroiw Fas formerly follow* wheat* barl(>y» oits: 
but now, even m the common Adda* is wheat, ntiley* clover* 
mowoleme year* and ftal two )eirx*till it is nec I’Ssary to plough 
tor wheat Turnips* Swedes, and rape grown for wlnfdr food 
for sheen, though !cm ncTmary than In districts len amply 
{irovided with water imadows. Brror that of sowing too nmen 
com 

Gardm* next Devires* Lavington, Warminster* Westbnry* Ac* 
Many funlUcs subsist by this kind of husbandry occupying 
from two to Ave acres eodt as y^rdeo-ground The pr^uoe 
xupnties thev'djicmt towns In ihe dlstrlet, knd Promt and 
HhIii, in die connly ot Vimcrsct, -with cahhige plants, |M.asj 
beanH* carrots* tumfiis* and vast quantities of iKitatois. 

Onhaidt ui some | laces* wd c der mtuU, but os the distrli t 
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tlCULTUEB OF DORSETSHIEE. 




If finmnii for Ki butoy imd a1»i ihs predilection for tbU btteT' 
rendun the woiU ut ckiev Utile felt. 

Woods not tkimeroue» iuit e great spirit (br forraing fttant* 
atlutu) and eoine exc^iuit niAttxJra on the sub^^ct in tlie 

^^^rngaitan intAluced Into Ibk district the end of the aeren- 
teenth, or the bmnalng the eighteenth century Mdwty of 
the mart ealuablg and bcstdurmecl meadows, paitlculorljr 
those In the Wjlej Bwrnc> were made under tlse dlrectM^ of 
one b inner btockton, betwcLn the years 1700 

and 1711'! 

Uetwoen 15,000 and 20,000 aom watered; it« grea^value m 
i^pnl lH.twe«n ** hay end gra«, * by which the fam>er is en 
abied to breed eariy Unihi ’ As btxm as the 1 mbs are able lo 
triTol with the ewes (perhaps about thn mlitallo of Marrh), tha 
Hock is put into the water^mtadows Cure u, or udjRhi to b( > 
taken to make them ns dry as possible for some df^s r>rf<»w ih 
aheep hs^ti to feed them, and on uctuunt of the quickness cf 
ih< gra»i» It is n<it usuil to lUlow Uie ewes and Uml)b to go into 
them wi^ emptv bellies, nor before the morning dtw is gone 
1 he general hours of fik.tllng are from ten oi ekren in the 
raoming, till lour or live la Uie ertning, when tho sheep nr« 
driven to the fold, which ot that time or Llie year i<, geiierailv in 
the liarlcy tallow, X iie grass is dally hucdleit nut in iwruons, 
ar (onliiig to the number of sheep, to prerent thidr trampling it 
clown, but a few sp u.es arc left in the hurdles fur the 1 itiibs to 
f,it through and teed forward in tlie ru h gmss (.hie ocie 
good g)a><i will besuthcienttur 5(K)couples for aduv thegrcit 
ob^cK t IS to make the water gr iss lasit Ull the barley sowm^i, U 
tiiihtied, the im adow is then Inid up for hay 

ihe Mff/ir ni^idoRs q/ (/re/tes/ortf a Mihuc six miles N W, 
of Amesimry, hive been long uUbr^ted nhat is called the 
long gmsM ttf Oicae me idows is said by Davis to be the dsits 
scoloidfci I, or black Couch, but this has Ixicn Mibsequcnth as 
ccitaincd lo be a mistake Phe grasses which coniiiose the% 
meadows were examined bv IbutnaK ianner, a scientific buta 
iiist, inl*ilLand reported onlntbeimnrers dtf„<i«iorjyol xiv 
p 1^9 , and the lollowiiig viry Inteicstm^extrut destrvis the 
attention and niloetion ot the turner, iui uthfi reisoiis besides 
Its botaideal information It appeirs probible horn It thit 
deep diy so I, which will admit the roots of ssintfom uid other 
long rootenl lurliagc plants, nny, one year with anolhcr, >ield 
as much nutriment urich Irrihitcnl suiiicis, anil niohallyat 
much the same expense Much h w beeivsiudot the ir mttti 
oudity <jftho hay, when well micle, thit,foi mstinrc, It will 
Mitten pigs, and that It abounds with the s'Sccharme quility 
more than other grasses It the te (imc ny of the present cecu 
pier and his ntl^diouTS can settle tins qiie t on (and 1 see no 
reason why they should t^t), tl o dcrei//« jiroduic js n >t of 
gre Iter v liue, takt St.ven years together, ih in an acre of good 
baiiitfbin, or other artificMl grasses Jhcre m more risk in 
making the meadow griss tli'tn the field gross, it Icing % ly 
AOon spoiled by b ut weather, ansiiig fit ni Us uncummou Inxu 
riamy. 1 sidtcd this iiteidow,foT the Inst tunc,In ibt month 
of May, 1811, and found the m \jnr pirt of tlie crop ti» c t nsist 
of Poa triVHiis, ur rough stalked meadow griss, with a few 
eu/mt ot the 7 rftkum repena, or coinmoii couch, and mcodow 
foatiil In the lost spring 1 again examined the meadow iciy 
far/uu/jf//f and found ihe crop to consist ot the hciiio gi isses 
a hcfi re, varying a little m their proportions The I rh rum 
r^icnsmide a greater apjiearante In the month of Viu,ust 
1 tcMik another rule to see if dorm w\s taking the lead of tlie 
otlur graHses 1 his I w la pnqiarcd for, and expected to find, 
but It was by no means tin* c iMi 1 could disc ncr no nu re of 
the stolonfJcri than before On examining (he hay of the 
^und c rop, it coiisislod of the cn/mt of etas c common lo ill 
meadows, with the cxccfition oi the iViluiiin tbpens I he 

3 rasa, at tills season, prevailed In si ib in kenei d, wlun 1 id 
own to pasture, the common couth (XVhleum) soon wears 
out, it ft ig not beiT tilt constant treading oi cattle VVheie 
ever this gr iss is fiwnd iir pasture, it proves cither tliat the 
field lias not long been laid to pasture, or the soil remnrkal ly 
rleli ihe 1 ittcr Is the case 111 this iusiaiice Ilut you will sa\, 
M'hai Is the long ^ra^ss of w In ^ we rt ad so mtu h ? ] t n mams 
for me to inenUon a pi< uli inty In ilie gi e cs In this meadow, 
and some othem m its vicinity, which 1 do not rcCullect to 1 acc 
seen in any oilier to the some decree, arising ] rolval ly fVc tu the 
namU/i and r/dlnrss cd* the sod. M lien (lie m iter begins to re 
cede, in the late spring nionthi, the ca/>ai ot all the gias es 
ttliei'ui tiivlklls in pirticular),from tluir greet luxuriami, 
lodge on the soil, tnd form a complete nut, and in this state 
thiow out roi^ 4 t their joints, and ap| oai, t^orc their futm/es 
show, to he the siUif/ms of some sfm n{/tr»fj /fft/sics Jxt a 
pevBoii, not previously Informed of this cireumstaiice, visit the 
meadow In tne latter end of April, and lie u ould prol ably, with 
others, suspoit the whole, ur ipxater part of the pr duce, lo be 
a afufoaUlriMii iiroductlon. 1 liaio trirtal tlie cu/mtj for in. 
•tanoe, wllio J* trivlahs and /o rfpt/ amongst the ro it of other 
grassesjdw'./bs w fro* or /{/fernjuit with n«if«Ht<>tf theJo//dt, till, 
at the {mt, they sheU up erect, and were i iken by the aiy tl e 
only about fnwyhtf long 'Xbe mwt e( ci/wii on the ground la 
leit untouched by the scythe when mown, \ery siinilv to tl« 
s/a/Jb»iJ otiMerM^nmuopofvatvhu llio Agrdstisstolonfiera 
is one m tha /of^ griisses we have,md never w ii> know n, eien 
in a cultlTit^ stMa, to produce imp till tlu; autumnal 
montlis* But It» asked, ^ How is it t1i it it mows so rapicUv in 
111 natural state, as to enter largely mto a nay crop, cut the 
lost week td May ?* Here is the nibUke, the cahMi ifa/Aer 
grama, thlWmg out twfa at their joints, have been consufered 
« tile sfo^ira of this Agr^tis." (iurm Afoir vol xiv p 111) 
Ibaee meadows are not laid out In anv re^lar foim for water- 
ioic, the lupply irf water liaiiig too partlali uut they deperd on* 
tirely on tfia flo^, and being siUuied at a slnru turn of a 
narrow part of the valley, the water «wyi 

potits itt e^imenta upon Uiem The substratum of then 
meadows U an almost entire bed of loose flints. 

On exarainuig cUber meadows in dilrerent bournes of tnu 
dlstilet, we find the same gnus ifnlformly to abound in those 
situated near the spring-heads, and which ir^mc years have 
plenty of water, awl In otiiers none at all. The same remark 
an itt variatkm in quality and quanutyi acooidmg to the wet- 


nesi or drynew of the winier, la equafly Jiiit The meelMQ* 
bable way ot acoountmg for it is, that n is almost tl^ only 
creel mimon to wMct mends tint will stand wet and dry $ fov 
though It now uthes most when under water, yet no dry weafcheg 
will kilt it 

Ltve stuek. Cattlo few in this district, oxen not generally 
umter the plough, sheep the chiel stoU and the baus of the 
Wiltshire Down huslmndry i object, folding and wool I breed* 
mgciAnuequenceralberthiuiacauscofkerpiiursheep, jlorsei 
a heofy, very i issuilable breed, great error In pnncdple of 
fireeders here a> ev^ry where among the old school, that of eii* 
larging the sise of the animal 
7818 Noam Wiithiiire. 

ilimute mildtr thin that of the ^ E« diMrtct, soil not So 
uniform, under stratum broken stones, and surfoce roddiSh ' 
oalcireouft loim 

Pmvoritf more divided than in the cost tide of (he county, 
fiuirairgf ( hirlton, a noble pill, by Inigo Jones jbarme 
generally enclosed, and chiefly under grass, and applied to the 
making of cheese, leaves froiii iourteeii to twenty one years. 

ScutM Jitnners U ithln these few years ^dverat of the 
great landholders in Wiiishlre have Introduced into tins dU- 
tl K t hcotc h formers, who, from a suiiposcd suiwrior skill lit the 
science of i^riculturo, hivc levcs for taenty-ono yeeft, with 
ftcan el V anv restricUuns as to husbamlry 'I ho ancient nasturos 
are allow eel to be broken up, iMuldings are eretti^ inr tlieir a< - 
commoditiun at *1 low rate of intcitfst, and a degree of cuunte- 
n'lnccnndpitroiiagc |,ivcntoihcm above the other tenants 
the diy. 1 hcae men give nominally a Uuge rent for fhefr 
iarmv hut oc thcir m'lxlm is to pay neither repaln, tithes, nor 
pariKhlal taves ot any description (thebe duf^ and services li^ng 
all included in the run received bv the landlord), I havestrtmg 
doubts whethci the advantages held out to tlie landowners will 
be, ultimately, any incriHse of net ciu^ Into their pockets In 
strongiounvcounties,or in richsandv,! amawaromuch profit 
in 1 ) be mndc by an economical svAem of husbandry in the tli- 
lip,c, but the practice of tie scots farmers not embracing 
sheep, or water mrailovrs, wUl never make them rich on the 
Down f nms uf lUhJure, and if the Downs be broken up by 
Ihe tl n mis, who ha\e no stock tu mamlain them, tiie land md 
tiu iarmcr aid soon comp lupovcr^ together * {Ihivts, IM 5 ) 
Among tht'« ferine was the unfurUinaie Gourliy, who was 
uUiin*ncl> mined by the sixculitlon (if hUfaimmg wc know 
notliiog, nor are we aware what description oi Scotch fcmiers 
tiicy c m hisel ecn whos^husbwidrxin an Inland tuTnipcUstrict 
ud not eiiibr'Uc sheep (in the llarl cifSuilwIks estate at 
f liitrdon, some ilcrwick<>hirt farmers weiv Jjitruducqn) in jioit 
thiocich uur roeanv. whose chiil object was the tiiecp system. 

1 he Iiord lloIV, however, of that time beu^ a weak man, 
Without an opinion of hfs own, got so alamed by hisf miily at 
the ide i of I ruiking up old turf, that he Imcghtup the leases of 
tlicK farmers abnost as soon ns they were granted 
llic at dds pirt 1 1 this dihtiict is on the north*went verge, 
being 11 art of the (. c>thwoldc hills, *ind iTeated like tliem 
(trass Und pn sails almost to the exclusion of arable on all 
wet and heavy Itnds their man gtnicnt of late much bn- 
]»ro\ixl hv draining, miriuring, winter burning, early mowing, 

’ ‘ « ^t^iHiilcly ILq. 


nd foi'diiig ami mowing every piece ^ land < 


crind object in (Jtese mqirosciiients is, to get an early bii^ 
xoi the c'utlc in tlus spring, and thereby. In fact, to shoiten tlui 
winter. 

i 1 c cheese of this cbstrlc t w is many sc'irs gold in the London 
mat kit I V tlie ti nne of (iloucester cheese, but It is now per- 
(ccUy well known I y ihc name cX ** North V\ iltshlre Cheese ** 

' t w CCS at firat, doul tiess, an imitation, and pcrhaiis on humble 
DP, of that ni'sde in tiie vale of (ilotup'tcr, but it is now 
allowed by mmy to be* it lAst cquiU, if not sufierlor, to tlie 
rhoese of the Ltvourjte district cjf Lrloucester^iliw, the hundred 
of Ikrkclo 

not mimc^us some ne u Woutton Basset, for sup¬ 
plying the ni irkcts of ( Tie kl'ide, C irencester, ftc. 

Orchards hequcnt co» an appendage to farm hou»,B, but no 
ider made 

If ood ticqiu ot in hedgerows, but not in massesfr 
Irn^tdum notconnuin, spr ngs ^cant>, and Isnd too ab- 
rlioi t, alleged they pirxluca coarse grass, but this is owing 
to its not Ucii g mown ni lime. 

(> 7 IV*’ Stwh 

(ittlc (t the lon^ homed breed Devons bred, and found 
hotter for fatting, Init it is qiicslIonAb e if th<y ire so good for 
the dsiiy Breeding cattle not the foshlon ** i he da rymen 
siv, that the Advantages winch their mtuitlon givew them of 
sending their veal to J c ndna and K cth m wkets, niTkes it rticMre 
Ihcir interest to fat their calves than to wean them lor Am k , 

[ ut the opjinncnts c^ the long homed cows miv, that Uie oxen 
sre gtnernlly so ugly, and Ihe Iwifors frenuentiy suc^ bad 
milkers, that the finners are never certain of Iweeding such as 
they would wish to keen, and therefore they prefer buying 
ows which they can nave a choice) to breeding them, and 
Lo use horses for tho plough instead cf oxen ** 

Mantf sh ep Ivrcd in the diArici, some for folding, and otlietq 
imrposely for tatting, for iheMO iiiiruo<*e8 a kind to walk, aiMi a 
kind to >L ind still, necessary the wiltshirc uusw ers the former 
irpuse, and the ioilcesfor the 1 liter. 

'X^ere arc yet left In North Wilts a fow flocks ot the nativg 
Wiltshire hamed siicep, noucssnig qualltlusof perfacctum, both 
for folding and fatting. 7 hey stand short in tiie li^, with wool 
under (h^r bellies, ore w ido and heavy in tlie htud-miBitn’, 
hgiit lo the fore quarter and in all thoir uftols, wkih the itooian 
nose, and quick pureiiigevofi Ihe-eorem theharulsofafew 
farmers near Broad Hiuuui 

7 . Poithcal Economy, 

As appitcaiAi to both dtsirkis It is observed, thiUthe tury^^ 
roads are nutfierous and good In most places, three t'anllui 
extensive woollen r oniifoctures at SaUrourv, also rntier/ of 
lUpenor excellence tliere, carpets at Wilton, end fud^ 
EvooUens, ntid of siiiiertine broad-rlrnhs at a great immy pimei. 
No agrlcultumi socKtr»init many fanners aiM^pthen amonem. 
bux ot the Bath and West of Ungland boeXe^. 


7819 DORSETSftlRlG 711,850 acrc^of undulating .urfaoe, in groat part chalky «oit, and celebrated 
from the time of tho Roman, for It* plcaaantncM and fertility Clke Berkshire iind wmc iHhcr countlm, 
la by tho InhabitenU the garden of England. Jt is chiefly under graw, and is ogidbrated lor it* 
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hrfi^«r akecn, «hlch twibff flirei famb« la iwa yean; and for Ita watered meadows, oNrhlch iJoswetl, of 
Hih oouuiy, (iM i^n a raluiibte acceifot (Cfot-MtetV Qeaeiat View, 17!)3. Stevenson’s Oqaeral Vtetff, 
WWl MutsM'sMeviev^ViVl, Ehstfitan 18S9) ^ 


li Oeagr^pMcal StiUe ind Ctramstanccs 
Oimin dty Wtd iilabfIMa >t«Mr than Riltd and bland. 


and one oT ttw brat books on the anblect U bj 9«n«U of 
PiditiMown A dry meadow of good qnalUy ia worth ftity 

SoU ihMW dtalk, next dUv. ihm land. and of loam artve!. *hail5w, and hax« a con^dertble falb» w meadow* art nartov, 

•Jib otQte Uganda vonr%n. ^ ^ ^ a«lttw»c# itf Ite havfn* to folter tlvoui^b immense mas^rf 

- ^ fftu- chalk ]irevioua to its exit at tfae atirinas, aad henve the 

uLiaiT\ ^ irrifcation ii inttfh facUltAted 

^ ^ 'I'he j/i«ep of Doiaetihire are well known aa aopplylits the 

mctroffolM with houie (nioh at a rery earl^r aeaftoOe Tar!klHMm 

t Vllkiure V WIC I.^m Wtawet vaan uiw irwrav iivaiiwu wnc «j« uis aajaa0i«lnil|| 

those of b«M»erMt esc(t|»ted, and they are so nearly alike, that 


No mdatlit nuttet mreauls, but tho ntmnsula of I*ortland. 

* miles and a Ha(f in hmftih l»/ two In breadth, one cntirt* (jl 
nt Foriland atone, u ezteni)\e1y uted, especially in lamdon 
l^-itterN* oliyr found in various parts at the count/ 

2 Pr<wcrtp, 

festatea latm oomuared with those of other counties • snmp 
of the prJnclp^l under the cart of laud surveyors, olhei^ of 
liwvan fMiures chktly freehold and Uasetuild 
) liuHdta^s 

karm huildlrypt as in other counties ( eeheralW lU situated 
bailt of stbQH, and covered with reeds oi tTiatcU 
4 Otcupatton 

Farms svty large, 1 'rOO or 2000 a< res of shbep farm lioin^ fre 
Qutntly to lie met with Many ot thepropnetors nieatHrmtrs 
Teo»>es of twentj'onc )ears common till the beghnuni, of the 
proMhit century, now for shorter periods 

1 wo ssrts of uneoolh whed plough in use ‘^rnair* plough 
tried 111 one or tWo places, fKnn tlu difficulty of ploughing flinty 
sollb, wheels are deemed •xn idvuitngei lu appendage to what 
tier sort is ailupted rhre->hJnir,wuinowing,andv'irioiMothi.r 
modern iinpl ment’i mtmdutedin a number ofplac s ihe 
wkttlcd hurdles at Dorsetshire consist almost Inssriibly of ten 
stakes, whUh the hurd c mnkm dnvL into a i^ur holis, that 
are m'sde I >r that t urposi in a piece of liintic » « hlch Is Kup 
pwtld at n (onstnlint height from yin ground by other pH res 
of timlicr, and then tlie stikes are waUlm St me setcmedgi^ 
and ruble tone walls used as fences in v irious p iris 
(I Afttb/e Land 

Deep ploughing gincrally approved of on the chalky 
anils and cross ploughlng,nei<!r procUsed, even for tun fpsr 
two or iluie lu>rM*s turin a team I illuaing general ill ulni>, 
the epav*, but wliat is here termed a suirumr tiltow is, in 
most cases, no <^er than t pret><tTfiit not ley gr undtoracrop 
ofwhi It by ploiighing It thii( orfourtiin^ the dcst plough 
ing Uing given in^June or July, and 8omciimi.& 

August 

Upon the thm chalky soils around Ittsndfwsl, and upon the 
hdb in the miLhb urhwdof Abbey Milton (hec luiscof crops 
with the best farincrf is as f II >ws vw oni si vciith of the land 
is m Miiiitfoin, and the rest of the arable is culuv itc I in the 
jrotiUoti of oue, whiat tan, r>e, winter barley, or winter 
V( tohes, to la. fed w ith sheep In the spring., and the whole fol 
flowed by tufiups, vatie, tfic , thiee, liirlev or oab and f lu: 
*and tivv artlfu ialgruAcs,tA be fullownl (ly whiai as t< t >n 

on the thm chalks and sh dlow Hiniy Ic a ns, wheat is gene¬ 
rally Hown on the back of a two years clover kv, but, even on 
Ih isetlilu sod , i great deal is sown ahir turnips, ri|)t, Vi fell 
ofl \v Ith sin 1 p eai Iv kiiougb to s< w it in the s inn autinnn, nnd 
In most Instant es a gnutl cr< p is | rotlurcd of a line sami h On 
tin li'ttersorts of chutky ami graved) so U the same praotici 

I iriVidls, excipt upon tiu. Icy ground which cuutiniieh in gtoiw 
Mit onevLir lUsti id of two th# wheat in t ikcn afWi the rrst 
year* ley, and IssiimKHtHl to answer I etter than it wiMiId in ^e 
seroml year, upon the Utter dost ription of soxU Old salntfoin 
kyi broken up without pacing and burning Ucnip and flax a 
good deal cultivated* 

7 Offtss 

3d0/)00 «y9»i or about throe fifths of the county, 60(K) acres 
of tni idow 111 the chalky dufrUt irrig ited ^ppli ation of the 
inciviows, fatting cattle, and of the uplands the dairy 
H Gardens and 0} cka^ ef y 

Both are frequent appendages to farm houses and cottages, 
some of the «,ottage gardens are small pnoloimrcs nken nom 
the stdr* of the hi^ways The goosefotit (nimo|tbduim bbnus 
ilenricna; cultivated by a f«w peibons here, as in lincoln^ire 
and etaewhirc, and ealcuiations made by Batchelor, to show 
what Would be the esfienscs and pruilu of in aire frir the 
Xondon moricet The plant is mcatly Inferior to spinai h, but 
nitghi begsedaa* substitute for it insrning, ns Ulna fhnnnlal, 
and very early In leaf Sea rale, which grows on the sberei 
n«ar Burton, is now generally inimduccd into the gardens id 
Utimtt 

iMhartUi to Uie eitait of 10/K)P aens, fipplication elder, 
moklnit which hops pre iometimes addM to make it koi] 
pnniottiQn one pound in a hogshead J 
will make a liQgshead of cider 
9 ff^oads and Piantatia^s 

Timtor scarce, and flhtedy to^ found in porks and hedge 
•rows Many young jdantoC^ens lately madt oo the htttth 
iands* 

JO, Improvements ^ 

Irngatton carried tbroiiailerable ext«it and groat pertectlon, 


CI109V oi owncravK vsvvihvu , «.uu ciKiy wv sv iKuuiy oiiar, lucn 

ftw pcopli., savi the natives of the two cmraties, would know 
till diOerenie In the Isle of Portland there U a smaii brood, 
which ^oniv contend is the tfOte breed of the county Lowtnan 
oi- Poitiniid obicrvcs, it U the practice there to ftdd these 
dwarfish animalv fromf andkinas to Mortlntidc, putting them 
in Ute at night, and letting them out early in the niornlog 
1 he mutton is i med the beat in Kngl incf, and the wool as 
gjod as the South Down kind Home ot them have been pur 
chisial by Nliee}> breedo s, with a view to obtain across bi 
twocii these and the Meruuw Both ewes and wethvrs ore 
kv pt, ami crneriUy till they are il c )p irs old, sometimes they 
rtin uti lilt a Lrtatcr age, but it u> not thought a proiitobk 
meth id Such ns are fatted vc put into a connnoi, at tlie 
ntrthcin part of the island, which In pretty good land, and 
rciiiaui there from ttie 12tli <d August to the Htn ot November, 
on which d ly Portland sheep (ilr is held A U the sheep id tiie 
Island art kept pretty generally ui^ the coimnoua fVom No 
vtnibei the ^iMt to CaivJlomas The Portlnnd mutton ksold 
by the quarter in geiural at tctii shililncs and sixiHince It is 
never weighed, but u ould conic to one willUng a |>ound when 
common mutton is only oeven |>cnco it cldoin wiiUu rain* 
tluin ten pounds a quaitcr Several flocks of pure Merinos, 
Do vn Merinos, and ither breeds, 

Oitiera/ nut i f shetji I he lambs which are bred for 

the regular supply of I he flock ar*- dropped it Chriafinds, at 
soon afterwards, indtlietoupla rc kept in the bcbt ew « leazes, 
der on gross, Imy, and tnrnqis, i ac'cessary, and such as hive 
mterea meadows, depa^turp thnr sheep there, on the eorly 
griss, till old May da), when the lambs are wiancd, and tlie 
sheep ko to fold, but soraoiiincs two latter olrt unistiniMs 
takc|Ucf as early as 1 idy day PHt ewesarefo'dedeonstaotljr, 
nnd kejit on the Downs, on artilk lal ^rassc'i and other postures, 
till near the ensuing Cbruitinditi at wblih tiino they have 
an vther 1 rop of i nnlrs, the rams having been put to tlie ilmk 
al lit the end of Jul) 

Ih re is irubably, no part of England where the practice 
of sheep fbluing xii mure adiulrid, or inrre earnestly pursued, 
than in the county if Doroct ] Iftecn dozen of bugles, with 
a liko number of stakes and wltlivato conflne them together, 
will en lose a statute acre of gmund, and will eontam iiUO or 
)3(X) hiiccp very (ommodlously* The hurdles are moved every 
inonunt, eonse p eiiily the oaiiic number ot sheep will m mure 
an acre of land daily 1 he real value of tin told there is no 
means of ahoertalning. it is undoubtedly very boneiniol to 
the arable land, but it lias reduced the Downs to 4 state of 
INjverty 

Ewes are generally kept till they am four yeaxf and a half 
old, when they aro sold to tive dealers A sbigtilir custian 
prev Ilk of colouring them with orhre, for which no other 
reason is given tfi in that of bo og able to dutlnguuh tliem from 
the homersrt sheep 

AMsft were fbrinerly kept by some fkrmeNu mu now given 
\ip, having been hmiid destmctive to hedges, &c. *' it ap 
peired that aii asses would ploujdt as much land of any kind 
in a etven ttrae os ^lee horscfo, and fimr astos wcn>sufftcieiit 
to plough bmksm 1 uui It Is ILbeved that two w ill f>er 
fonn as much work os cme horse, and fliev do * iRure < on 
nientiy to the hilly part of the rmtnty, as the/ carry fheir 1 (' / 

lnpaniWs,whereltwoutdliediffiiultton4«w «tl irik^cv 
6ers« kepi on tiie roha pastures in Ihitboik fv i videi bu 
they promote the health i^the cattle 
ikes kept to vaili us places, docN n vns to ft}ed Utrin, 
theonly way toivndiitf fnrm prtflf V b ofi the honey season 
to destroy alt hives under twoi di l4 wei^ll* 

] 1 Poltttcal JFcoApw 

Uoedk of flint, and to general good ^ iron Tkllirw, of three 
mflto and a hall, for convejitng potters’ cUy fttoa NoMktt to a 

- -•— Poole, where it is shipped to 44Ml9K>9i* No 

ifaitores fl% and hwpp at wlwnp4 Bm- 
^ . I, 4 ■, • * unwad^ 2000 people emplqyed^wpng soil- 

Into tkrim *t bhMitoum* jn^othm f buKont et 

^q&ivcly at ShaliMbiu 

laws. lhebultonaniac,„ -- -- 

ot children In Uil»nananfMr «fc)c« t«ilia<a, with « nnall 
bale at tiq>, callealolotR polar ,1 mhma plantt ■« diccutaai, 
and , Tiinatj ot other artiHiab Xntyr TOy WHsminon pro. 
vinoial ternu lue^ln itti eonnt) t 

^ *a 


,7flaoL so About one mlllioi, of acre*, chiefly of foea^ow *»fl 

.n^ntalnou* in wnne piscee, end with marshes and bofla In other,, but on the whm, tboagB hMnd 
in Artificial culture, celebrated for it, natural fertility The climate i, earloiH, In (ren«r4 cdM and 
faonleroui on the olerated part,, but almont without a winter near the siflt. The county i, dltndrd Into the 
nmih-caat, middle, and eouth.we«tdiBtrt.}ta, by it, very able rcpoiter, J BtlUngAey. Bia of AahwlAt Grove, 
„ \Baiiiigsley’e Genet uld'ieWfO^ Afarshal’e JSevlew, 1617) * 


Si. NoB^.EAer'TliertafcT. 

K/to «n Irrafulwi Intohnliud with loh« hHI, and rich 

_le illnin, olimaia futotu, K4l*i>hlcfl, olajr, ind III pnrt 

,••11 i^plleulon ehlfl), nawnriim, mrartf thoonmU of acr« 
ottOBow n h, thethlo In me rivu'Ven, ,0001 aerm protirtnl by 
* wahorMona end Unwi elerated tea ftet abovefhe leVcl uf the 
buid wKMh, bi||pi^|p> tldi» rreqnently bceek over It anil m,k<. 


Mntntli JmA and oatomliie In the.. 


u eWa ■mMiJ 


, lUiHl, 
litater. 


I 


worked, for went of W pro|tiir 
Coal ahounda,aiid Ipwataed A« 
and ac^ecBcwdre, erWn SCO ‘ 

annST'^'* ^ ^iliScrf-tTrScS^; 

ia«i4''‘tit(rMld caMkiMM leaia. 


per* 




Book J* 


^*-lt%?3^gh*gte!«^iyL issar'StiBMA^swjcn, . ^ 

; .s^*r*i^,srrio^‘K£ .„5“m,is? 

PTI-DIW in tiu) «(ili), aaTniirts ctlo^jlitefodlttMi^aiat « M» 


<t«t tont-iiK toln tiM wJnterniBntbk (/nHInAn-nIoHit *ii> 


OerM^lm. fmr» hU«bi « 
ann> Mc >« uita|l ft t«t 
and man; tnatauw oin UTv 
intawlnE np a laim fldpB; in ■> 


wi^wjmw. miiiBvi turn i ' 

u>a*n?*d,W Of fW ,p« »«Pf I 1 


pradniiad of AjOb iittia 


'“jSllIftnwito PlCMinh >rMi a f«M «r nlirtf', ipada with tbl “HiW ", 

M«d/..mi«d tait«to«»dlli,tfl|««»eniadhe,to!rof»^ Itia ;hootl««>)«enrad a^ld 1 nlJ^^^*diW 8 &lflO*cp^a^ if 
much niwrowcr and^longvr d,aa tbocs uaad m other cpmiti s, matd oin managi the mlltc * ^ 

euihtamhiibaiiWSntnohei . *“*'• ncoHeni, asnnitllv fhiiD tVclii to a< 

VtmWr iuiKl but To <mall yuopoMlan, and little attended «o »<<>»*'* w^l*" Wanuhwtute^ man; cf btmp soil iM*, Wlli 
TtNi/l{»flna>Aoiuiirmwnfiif’j|^clptMQii nourtoo nildvated ^ 

toaveryivn» 4 del«^trt 0 ^ The reporterbas ImoMfii tblrtjr 7^°) boUTTf*%vrsT Iit^RlOY 

iwo ^cce-euve crops of potatoes !^fc^ the wuifc flehip ond the Hough tnpuntainons hitb, and rich ftrtile stopef orfd pHuns 
prodtue fts,Kopd at the latter part Ot th^' tlirm M at the farm!* rather less than lit the last djla(tk't« hut thjl huAaqdir 
f,inntng Tulsivill puz/ie tlu thcorittf with Ms pccuHar sub inutb the Sami' more land In tilbure, mobnt^suucimlvahMft 
stnucesi of nutrttfoa a sack of potatoes Is eguail to a hundred ind p isturr with shtt p and young buhockst ifitbft vkhdty or 
weii^ht of hay Ui 'se Mlh the prinnhid com 9 ^ Is Mft 

Cr j«a tju predondnarlfig surfice " Oh the rlc h marsh land #>«««« 1 hi boech hec^gfla an und ZhilTUfoiif thmstefi Sfcm 
neat theHristol rhantul. tteKrarinKtyRiemprcvalN in tit nie not on^ bitiuniUl to dtee^Cf and exceMwi Ihneor ami 
V diUry ofHnstoi and Bath, the scythe Js in conatanl use; and shcltc r, i ut are a sourced of gimual phni^ le thui* ptO|irktm. 
at a greater distance ni thing is sr irecly seen hut tlto raUklng Hit hanks on « bich thi y arc ^ I inred are iig ov si'veii tiei biah^ 
iml ontbobtonelraJiitf mo f 0 CHtonet.ritsoil, sainttoln takes a? d between toiirand five ft t uideat tfik 

ttie lead nen to saintfotn. 1 ttass* marl a^d nrhlto iiu if tlio nc|<^ ts ftcqucnlly 1 invented A <ixf stoni tralL 
JtutUi clover are tii d^wiTed wputCf \rbin thelaml Is Mtenrled ft ur &tt ]«igb» Thire is no diti h, nnd me hrdgu combda or 
to remain bonie sears in grate, but-when Itta intend^ to 1 e thi%eit>wf of beech, pTanttdonthetnpofthehnnk, at about 
ploughed again in thacottnc M ayearprtwoy biuad duverii one f t dstance Ihelr erdwth laeerT rnjddi and they sernn 
pre'ened to ait ctheiA lod fit the deMructi*e qualities of tie sea bne 3 trs.sofuar to tWk 


i oulrlediilyman mM Dowrtshii^ */ f ' * ' > 

,dreA/s£Mi. hm^a^hempcateasireiroilfitlE^lti^ Ali’' 

Buitterdok atid iVcoditofhnaf ao^M^rteO^^ 
suitable I plaotatkinB {pw, ^ 

Sfndr SmiH cowe, wrtJ flat. piefeite4 Hv Hwdafrf. 
andtticoldoetchicftyihcdae, thiddfClMjl^ iiweb 
the others in general ehtd ib l<und^ gs (fiovcgii^. jf 
da ry maid oin managi the milk « twmty tsrws 
Boarfa en^collent, espeviMlv ftotn ^Vcin to |li4d|t%^ilQri 
tr^iuie woollen mauutaotur«% many of hsmp gad ttel* giMl4 
sutneof ghwis A 

7^2} 5»oi3rn.wp««* nigTRicT 

Hough tnpuntalnons hills, and rich ftnde idopei odd pHuns 
forms rather less than bttht. lastAjUtikts but thjl hubaoto 
much the same more bind In ti]i|^(e. mouidalmuucuiilvatoaft 
and p ihture with shec p and young buhockst ifitbft vkitdiy or 
Ui 'se Mlh <h( prlnnhoi cam owp Is Mft 

Iht boech hedgmaek und ZhilTUtoUf thmatey, SfCm 
nre not on^ beauhiUl to dieeje. ooil exccMeni fbudar uul 
shcltc r, I ut are a soured of gimital phni^ <0 tip* pro|irktm. 
Hit hanks oa * bich thi y arc 1 1 inred arc iig ov seven ttgi luah^ 
a? d batwiwn tour and ftve ft t wide at the , tfik moaiwv* 


to remain bonie sears lu grate, but when Itta intondi^ to 1e 
ploughed again in the counc M a year pr tssoy biuad duscr ii 
pre'ened to ait ctheis 

Ifw tri (IHO 7 ) onith In non. by which mfssmn It is const 
lUrea as much uodrishinent is ol tainrd as if the 1 av were 
« ten while atur b<il ng the culms may In drtol and used 'll 
I lUr* In lotne plotCA, however, n | rcjudicc exiitta o^i 11 st 
I mg h ly tor UtMr. <hi tlie supposition tint it bet eds Hfiniii 111 
i ttl 

JUirAi/r i> Irns for the supi v ^f Ihdstdand Htth A clergy 
> an liAb i^ght or fen om*^ of utsery gionind. the libour of 
wh cl uniaiuis to 8 . 1 / pei arfv 
f) hat kM( urn) thn iighout the whok dl tnct. t 1 e fsv iirlte 
ap) Ic. I oth as a talde and itdcr hu t, u. the court ut wick pip 
I n a w<ed1ing ftom the golden pppm 
H ot/tiM (iHiJf P/anfaHofn not numerous 

1 t< Si ck Cattle mostly sh rth med, the long horncil 
I retd of North Mi Ittshuw hove hcin tried r ut the i ustomary 
1 reed preb rred Ik th chewe and butter made 


wl itc thorn, and most other plants when «t maturity, the 
middle row Hrnt 10 the gronnci and the outride rows p^jied. 
J hi quantity offuil supplnd 1 yth so hedgt-s Is very <ooskler- 
Able and the only olje^lonfliatcan b« made to them Is. that! 
th larth us li in the constnii tlon or the hanks is so c<mUdeT» 
able a quantitv, that a lar^e portion of Che Held is robbed ot ha 
i cetubli niatti r nd rt mlured for some years iin^iroductive. 

^ome A rf M ftmigfa gitroluced in tlio JIamArd estate, 
anft thul aib lu tiv iioil -Id greit jictfectfeoi by Ball, at Wil« 
litun. near Wat het Many orrhords. and exrdlMit oder 
in ide not much w ood. but elms attain to u large aioUIn thn 

i n e Shirk Isort^ fioeim tattle and poraef ah^ iwed mtind 
t \imton Dean oxen worked ehiitlv in Yob^ Matiufacluiwa 
at 1 at ntoii on tl e dedine \ soinioD nerriiq^ lish^ at 
loilick, Mmchcod, and Watebet 


7S8* HB^OKSHtRE. 1,W5,309 acres of itronRly marked hilly iurfacc, itmliiding the vale of Exeter, 
“ (be garden of the wert, the korest of Dartmoor, i barren w tste, iml Nortli, Weat, Snith, end Eaat 
Devonshire, tach With distinct teatiircs 1 He coi nly is cdihrated for its breed of cattle, its lAtirv, end 
Its urcharde, end of late years for cxteiuivc impruvLmtnts undertaken in Dartmoor, n here is also the ins. 
tiunsQ det>6t for 10,(X)0 prisoners o( wai (AgllU) {ly^whut'f Tiaets on the ImptmetnenUat DorfMoor. 
i81W fiaeer’g OenLiai View, 179k Vaucouict '$ I <t«i, lb07 MaTt/ial’s litoitw, 1817) 
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STATISTICS OF AGBICULTl^RE. Pnw IV. 


with mml, md loft withoutmiflti east* or whittwaab* toeon* 
ceal tho natlre colour oJ itio limm*'* 

4 OcLftputiifin 

Fftrmaof all tdics from 10/. 

tod^ a year. 

5 Implement^* 

Plough of the swing kiiulf 
with a wooden mould loatd. 

ScarlAm, tolleU Uirmentors. 

Two M>ris of grubldng m it- 
totksarelnuscf/ig IIK 
one «tiled the hoe mattock 
(o), ami the c)th«T *1 two I ill 
or ckml k 1 Ittcd iiiattuck (X») 

Paring shoveU (<) ire icry 
wt II constructed. Com-<tiaclv 
In harvest securfeKi Iroin tl e 
BiicUltn and luavy thundir 
shnuci^lo which tills tom* 
tr> Ivli ible>liy« anvfissr ver* 
mgst like thoM ustil m Mid- 
fur covering h i> ricks. 
b Arabft! Land 
Much Ifsfl than the praita 
land , not much to l>e (e nmd 
Horn itsiiilture, mbtitlal herbage not scneraliy sown^and 
rutitiuns bad 

7 fx/rtta Tjitndf 

In tht low trt tn of M> 0(1 cjuilitv * application, brmllng and 
tlH-diiry. hutKrgcodj chtesc irulitlcrcrit, and f^cncraii^ con 
sumed m the c luntr 

fi Otrbarfls^ ft'ood^, nnd Pfnntations 
Viry dundaiit in mot pirts of the c mnty. indearclicnt 
cidirm de iii the Hcnturcl hire mimur 1 luit ticc^ r Uhi r 
iic^kitcd tiMiiotliuwise. |,Liurally pastuie 1 cnc dh. oltcn ui 
(ht hdb^crows 

Ihf kuntt td" X »■ is I ircel «l tin Due hv of Cornwall 

extCDsjic JiiipryjMinrnts h nc 1 m iy bicn pn iMiscd, nid in ]i4rt 
canriid millcxc'ciitioTii\iiid(T tin mrection cl '<»ir I Ivrihitti 
th« ktew ml ut the lJuch) Lxtcnbivc «ii/t rmnAef on bome 
1 ) irts ot the roast. 

9 /j//pfovtfn/nff 

llrnminx and irrl|, tin net much prartf.e(l The Rev V 
rroiule, orpailin^ti n p iK m'u,i. i uiuniiinic ittd lo \ ameuAPT 
a midc ot tmiiti iigthc witiir hum a | ulwitl ut tit nc 
cessitval ittendn ^ to It iMrftoniUy wlun h II It i m it nutter 
ol (unoh tv thMi incciiulty ur use J ho a C r, wJkq tilt i il 
Is (veifloaing. fl ws by i gutfLrinto alasiji. BUSfcndiil Ic 
voml the leul, wt ih wben tiill.bv iiuaiis ot i lever, r iscs 
a plug It ih holtotnt^ the prnrt ^Ihn hin , rhr loxb inj, 
le ik>, It liLC4»ints imply. ithI wlun the pond is neirly tni| 1\, 
tht ]iiUK rc diiDs iruitsphie Jf tJic j lug weft pliiid m mr 
the Kurf ICC of trie water, it would in i^incral cases be mor 
Useful, and less likely lo lobC the ^h 

id Lti>e Sloc/c 

J he Nurhi IK-von < ftttle woU known for the T superior adapt 
f at on. iKith tor feeding and draught Fur iht tise of the da ry 
nr for milkiitls abreid I y no means held m genii si cstim ihon. 
as their airtltude tu look well (with lut being tleshv) isdinvcii 
from the pet uliar nature at the auim d, whu h disposes its se 
iretinns In the a rumulotiun of fd. railur t) an ni the prt due 
tion ot milk 1 or tint ptir| uses 1 il uiir, tils liTeid enino 
whira teexulUd tor doc Its, aclivuy (rhmlihcxd, in prouf 
ot whfi h no sir mger c ir ui istam e c in I e idduf < d, than that 
it IS irommun dH\% work, on fallow line!, tor ft tir steer to 
plough tlio acres with a double furrowt loigh and that i 
f,,eiierBl use is thus m ide ot tluiii, Mud f i in >st of the ether 
iirpQSLsnfdr ught m lliecountv whcietlnyueu oni,lii illy 
ijud. and m utlicrs to which they hive been Miicttriiiis 
pl'inted 

1 he rules gfoierally pin sue d in brec d ng and raising thiasa 
luahle imnftt.mav be considind isfollows fhe^rcdtcstnuni 
In. rof (lives tall letwecnt inclbmohand AJav,and smn much 
lafibr, but, among the bc»t l>retdm,such late raises an, not 
so Lonerullv appi oved ot i he usual m ide ol raising iht in is, 
to let the calfsui k as much aa it will tltrce times a d is, for the 
first Wc'ck then bring it to tiu tinger. and feed it w ith cs iim 
n w milk, in like maniur for tlaree weeks longer I his is the 
ordmiry treatment for tlie first month, and the rail is then 
ted for two months longCTy twice a clay, with as much 
warm scnldisl eVIm milk as it will drink, when, gradunlly 
abating its mmidng and eremng meals, at the end of lour 
munths the anlm ii w weaned frum all mdk Jraugl ts. and left 
to itself *»xfiiii pOTtions ut dneiy poumkd lliisocd c ikes arc 
otun used, and iceoiniiietulcd to be mixed with the ^irn 
milk, ]iarticulnrly in the hrst period of iu being given m the 
place of new milk 

1 he full Bized North Devon cow, when fattmed to itsfiame. 
mrlll not exceed eight loorc tier quarter, and the ord \rv 
overage nf Ita ox, at five years old, and eipially w i II fattc d, 
must not be rated higher Uian three scon; per qu irtcr almse 
tho w^ght of lt» fattened mother 
The usual pvai tleo in ihlB diitricC. U to sell flic steent, at fiiur 
or lure years old, lo the grozliTB in the rnuntvof n mer^^t. who 
feed them tor a supply to the £ath, lln^tol, and J omlon mar 
ktse* Vffy fe^ m tne projiortlun raiaoi arc led hi the district, 
which may in a great m^sare Tie ascrllird lo the great indit 
fkreiwe hlihjM|» nianile»ted In Uie culture of m'ten for a 
winter aappiy f and for which, indeed, a suOlcdent reasem may 
lie^awn, frevh die deplorable wet utate in w lUlh tlu* lands ore 
Mimaritd to mnoin from the want of draining 
|i> South J>cvon we find a mixture of tlu North Devon with 
a larger animal oCtiie same kind, csiUed the Old hf arlburough 
Bed Thu breed is Bciid to lutve origipated f^m the bouth 
Maltun stock, aldiough at tins tima they diffkr nry matcriatly 
from timn lii alze. and in hovfug a dirty brown, or mthinr 
biaoktih ce4our at tne cars, nose, and enefrcling tlio evn, and 
In ^ Buoh pvh> as the orange hue pievallB In the f^nume 
Norftt 1 >evo 0 braod ^ crow w ith this brred is. howevc r, much 
prenrnd, M ft |»roduoeB a greater apritudc lo fhttcoi in a given 
limetfagD Isexperltinced bi the South Devon stock, which In 
all lU ^nts la a much coarser animal, and nrodurcs a graat* 
off el* Tht It dues not h}>(m iv to be my pirticfilai! choice with 
i to Lolokqgn diis breed. 



6hetpt the Exmoor breed, a homed animal, with a modern 
aMy long staple of wool, which heretedbre, and befrre the elo^ 
manufacture tied from ihlt Loonty Into YorkAluiCj was much 
used by the clotlUers of North and Houth Maftm, Cpllumptim, 
1 hcoverton. 1 Iverton, and other places In the county. 

I he sheep must approved in the dirlaiup tif Tivei ton are (he 

Bmiptim Nutbi. 'iw first cross ut this trued wilhtlve New 
Deicesfer Is growing greatly In esteem, from Its improving the 
form, and bringing the auimAl throe months sooner to intukit 
d^rbe g^eralt) depastured ofs the moorlands are the 

Exmoor, Dartmoor, and llio light hardy breed of the lower 
inoorH fuid coinmmis in the county. Ihe autumnal raiUB fre- 
quentb* mundatmg ihe cold clay lands, are verv apt to uc( itacm 
the I iw, or rot. amemg them, aijd wlueb has Daeii sometimes 
oxuerli nci d to an alarming extent 

Ihe Merinos, Kyelancls, Downs, and other ftuhlonable lirceds 
h ive bi*eii tried Iw ainatcura, but Devon is lesw a sliecp than a 
i altle county Native breed of hogs large, and long'legged 

a small totn]iaet breed, with the exception ol the 
farm hoisrs lu Ireland, those in Devonshm have fierbaps as 
hard a measure of neglect and lU usat^e dealt out to them, os 
is any where to l>e met with in tiie united kingdom. 

II Political Leotiowy 

Had the roads of this county been laid out in the JiuliemuB 
manner wactised by tho iiiclianfl of Nortli Amitua, ihiy 
M ould have bi s o fou^ to fallow the a attr course s m all c im s 
where they niiefi* had in their giiieral direction, tow nds the 
)Mml asiigriecl lor iJirr<uig them In doing this Iniinilely 
tiion. ludgiiK lit would hem displ lyed, and i far gr« ittr 
benefit ntetued to poHU.iltv, ban in tliat winch li is betn 
ad \>ted h> the original prince tors of sumo of tlK most unjKiriant 
and must ti^ucnted rundt. In this cuuntiy T his is clearly dc 
inoiiitratcd by the rood between Uamstapie and e humJeiLh, 
whicii. instCHil of being conducted tlmiULh llu vitky of (he 
r IW, js < irrJed over th< lii^iicst brows of the river lulls, wlun 
thetravcliir iKunciastuglv compelled to averud and uiiMind 
tht sliuqi •stiulls in the c imty llii same may Im sixlotthe 
riadlutwecn Jlideloiil and t Tnngton, by Ihe great oinissiim 
ol its not being corned aliti' the fjototthe river 1 ills. ,ind 
tlirough the valley cf the J onidgi ruer 
iUi/iulurlMrts ofwixillGn of vuims sorts wire formerly com* 
mon. but ire it present on tIu dislme, manv manufaeiuies 
and works employing iiunuicus hands at I'hmoulh I wo 
A.,iieultui 11 soeieties, but both ill attended and on the ue 
chne 

/ /Ncffhunq/ (Ac Poor, u Ioatr L mm Vonrou'iereoru ludes 
hU rC) ori In some pie^w ot oliocrv if i mih which, hippily, ue 
selili m equalled m ilUbi rality ind, vi s mg t)ie suljeer is we 
do. Miev eoini il us to I mk on him as an enemy to hum in lei 
tmr, and to turn from liis book, his name, and inemury. a ith 
feelines < 1 dislike ** ]l is an ineontr ivt lible truth.*' lu s ivs, 

* ill It the restlcAs dlsposltiuti of tbplnsh, md (heir i niiKration 
to \mtiici. isowing to tlien liemg generally mstrueted to rc id 
iiid wiili ihe dis| oMtlon ol the Scotch and tnrmans (o 
til ^rUe rises tr< m the sime niLSori, ind the 1 nglibh pc is. Mt 
und rtlesiiiic intlucii e will lie aetcal c n in the same man 
nei ** lie ** rieiKet^lly submits to the consideration of the* 
Llunour iblt> Do ird. the i>ropi lely of oppt smg iiny mcasuri fimt 
in ly rition illv 'le sui posed to lead to such a fatal issue ' lliif 
min. like fhirlts X uml bis oidonnaneesof IHIO, uid Vel 
lineion, with liissieeeh agdnst refoiinot the Raineyear, may 
havi d m good witliout knowing it 
Maihhdl, wlvosc (onsiderate and humane spirit justly objcits 
) (he teiin peasantry, as at ill applicable to the (|ierAll\e 
classes of Biituin, has tlie ful owing exiclient remarks oil tt Js 
bull (t — 

V> Itli resi^ti to the mngra/ioa of the Irish, well it is, * be 
" lir liilaiid and America, Uiat they do so Iheoncii 
kill With the (lass tint funnslu^ woik people * tho 
aiits (iihghtincd workmen Of ulavn and savagt^ it 
hmenow. TIm> iiiilcttcied lush stiy at home, to not, plot, 
'id iiinrcUr, to conmiit aeis oftreison. stratagim, ind npoil, 

I tmiprate to Engliiiid, to revel awhile m outrage, and bo 
an^eil ■* 

Oil V antlouver n ideas mi eilu(%tton, Marsh il ol>o>rv0i, After 
snim othir groniidic&s irLuinents, tlie re|K)rUr sums up In 
Itilies, and with the aid uF foieigti toiiguen. in the following 
ultra royil manner —-'In short, tlie peidonfs mlndBlionld 
never le iiispireil witli a den re to amend bis (ireumaOncca 
l*v the quilting ol hiv cast* (this, siys Marshal, is llindoi), 

' but every m< ins the most l>ene\ol«iit and fooling hcirtim 
'lesire shou d be employ ett lo in ik (bat situ itlon hs c omfoit* 
il to and iR hap])v to nun ns j i sd ]r and to which end nuthing 
more issmtiil t itild eantnlmte than hv exciting a geiiCTo! 
cmulilton to evcel in all thur avocatimia, even to those 
of breaking stoniN foi a llrno-kiln, or for r^aimig the high- 
wiys* *lJear, hear'* nays Marshd This bt^ngli^ ' 
tio^ heaven 1 And Is there an Englishman (oriBlIitcniTian 
-^they arc brothers in sentiment) with noive enotf^ to write 
' wo first lines atxive quoted'M He surely could not 
that many mpnof*thc lightest genfua/and who are 
iniuh inr rc estimable menihcm of a ro«nmunlkyi~’maTiy great 
md il men have, in Englaud, beeai mouldod and nuitmed 
n the *pcwiani cast *" h 

^lirtnnaulY fir hocI^ in England, the writer'll eaotic 
.lotions have not taken root beminones. for civilKlng iho 
childrei of the labouring ilasBets have been, and are rapidly 
Increasing ♦* 

** in a civi'lsed nation, early ichooUng tenda to reclaim 
iildren from savagr pro]Haisltiei, and to prepare theid lor 
..vlliscd Kocitft , imulcAtcB a propHetar U bohaviour, one of 
the very first lessons a child should l>o iwluced to learn In 8 
rlviiiHd nation In the aav^ kiate, savage manners may be 
ditmed a virtue, oa being, In that state, ccxiduclve to salf- 
prcscrvation " 

** A ttcndtince in a school mures children to • requisite degree 
of rest) Mint, and a division of time inmloys thwr minds, and 
, 1(4 idleness, and otiier vicious liabtCB, troda taking root, 

thus teAdmg to raise them to the rank of rational bflnga 
W hlle tlie unfortunate oflaprlng of indigence, that are luflcrt d 
to loiter iwny their early days on eommonvln lanes, and bye- 
places, acqumr habits of liKlolenec imd pUKfing, give a loose 
totlMslrown wUU and unrebtralitcd tempers, commit oi ts of 
jiiiHi hief, Olid add to them the lying (Die koed-licd of 

fr umD ft) siceen (hem from correction ** 

** rtii diHripline 1 ^ a weH governed M.hoo] Impmses on 
youUifui tolnoj subcdtdlsatloti, luduzlry, y^tlciiccv and lU 
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rancquent, penetaMoe j and tlnu habltuam (hem t» mean 
Imirurboiie*'' 

Whore Vemneer h M pteent «a d« not know | ve hop he 
nia^ lima Itn n> leitncee (he ntenuon nf eclnoiitlon whioh le 
now (eking plece> not onljr in thUt bnt u aiinoitt eveij counttj 


in the wotid, and m hop all thoee wlMni h»daelaaakei mu 
• entn, who may ew heipn w mad the ahoM«tnuitl> will 
>ee (he necenity of fbrtuying tlieraaelvei, by Knowledge and 
gxxid ronducti agabut the aegradaiiao ottcndaht upon ignoiv 
anceandwice. 


4 

78S& CORNWA Lie A peninsular hilly surface, of 758,484 acres, remarkable for its mines, and of 
late greatly improved in its agriculture, the object of whij^ le chiefly corn It la the country of Sir 
H. Davy, who mawbe considered as having cmiiftntly conffibuted to agricultural science by bis agricul. 
tural cbemutry. The^nbabitants have been remarkable from the time ot tho Romans for their mildness 
and^complacenry of temper. Urbanity, hoapitejstv, courteousni^s, and liberality (ft azer't OamwaU, 1794. 
fi’orgaH’gComwaU, 1810. MmsAal’t Jieview, IS17 Adm Oen aiiedged, Id^) 


1 Geograpiicai State and Ctrct'mitaaces 
GtmaifpUke that of other pevimular bituations ^cr to 

th« south and vre^tg incon^limt as to wind and rain, and mUd 
asio heat iiul cold. PlanU» shrubftg and even tiia haidy 
trees on the frea coastg sustain mu( h trdury from the violence of 
the wisttrlvaind, and tlie salt spray of the seap -whirh It drlsiv 
vithgnU^ce Ikoforc It, hentecropsot wheat and turnips 
ha\e lieen totaliy doatrny^ Af^r a storm, the plants h*ive 
their roots ruudi tom, and their leaves loiroded and shnvelled 
as if MTorchedy and taste of a pungent soltness Xrees and 
shrubs shrink and lean nway to Uie cvstwiml, ond appear os if 
cllppnl hy cIm. garckiui^sshears Theonly shrub which smns 
to bear the sea air is the toinansk 
Smjtitt remarkably uncrmal, hsi ento and descents f(41nw In 
rapid succession, some hifls \ery steep 
s Hi g&ncraJJy iJaty and loamy , mixed In a manner that ren 
dem it almost impoaiiilblt. todesiKnate the bound incs and extent 
cif e th 

MtneKflt clitefly tin and copper • for the former Cumivall has 
been funous fiom tlic remotobt anlitjulty, di, some chmk> from 
the days ot the Vhauicians 

2 F'lopnUj. 

Very niuc h divided, suticlivided, and vexatiousW intermixed 
rstves ftom twenty aiTes to *KX) Acres, v^ry few pxteedihc 
40()f iier mnum Many fjendemen and clergymen in this 
counts cacupv their own esiaCes and gk-ties, ana keep thiir 
grounds m a scry sujierior state of cultivation 11m, miiiagc 
mtnc ot great »»taiea is gtnenliy {i^ven to attormys 
ti\iatli.d <f/JtftT was m hopes that 1 li ul l>ecn a singular 
suircrer in (omuall, frian ih v kind of diicptive tenure , it 
would then not havt. been worthy of notice, butln roy Axcursions 
thr )Ui,h the i ountv 1 have nt« t with fellow sufftrerH, md svtth 
others who are likely to heiotni. m. As suih cases hacc ot 
cun id, and mair oriur agun, it hehiMh eviry man Mho is 
about to occupy a firm tor a term by li* sc, to nuki entpiiry 
whetiier ft lie sn entailed estate or not hei aiibc the poastssor 
having the iiowcr of lotting lor h Is own life only, m cisc of his 
diath, the occupier ib left entirely at the ineny of Im sue 

ccsbur (Wofiffini i»urii.y, 2^ ) 

J IfmMtngs 

01(1 faim houMa of mud and thatch theloHoi divisions con 
idst of a kitchen, and an aiiartincnt dlgmhed vith Uic nuiic of 

S arlour, hut (alfcd (provlni 1 dty) thi hi(,lur sub, a cellii, and 
iiry room, Imt these latter an hevincnilv tindir a U in to 
roof, the rooms very low, not cliIuI, nud two bed (hainlirs 
over, the floors of Uie charnbtrsaix of uuk plank, ihi. ground 
float c irLh, or Hag stone 

1 lie firm ofHi ls, built < f the same m ittrials, consisting of a 
bom, cow and ox sheds, and hug stiia, stand m contusion about 
the (Iwcllmg The intcivenmi, ami i iicutrijarint | round is 
called the fhrnfiCT*s town place, fbr as tv that esbutli d q pend 
af;c, a ngulaf t inn yanl, It is a convcnivnce not often met w ith 
Jn any part of the euunty 

boine good new farmeries erccUd (entricnjly on newlyen 
closcii lands <1ne tor fmty six ai rcA has a very ne it i lei Uion 
(fig nib), ind thi plan (Hg 1117 ) (ontams a feeding plaie 
Into which the turnip* aie carried (the < art t ring bat ked into 
It), and from whciiee the sheep andmun are fed 10* place for a 
yoke of oxen (/>), «alher fbr sofltng or winter ftaolmg the oxm 
are tieii to posts (cr), then are troughs for turnips (dj, erll s, 
or rat ks fur ii ly or straw (r) lean lo, for store shttp (j), le in- 
to, in wliich h^ a score bheep are kept to fatten, the number 


being completed again soon a« any are wid (g) s fodder house, 
used a» a b^i (h ), open sited fur tools (i) i lionghig doon wltli 



bolt inside, and through which the fodder i» handed to suppljr 

1117 



( ttagei ** 1 hod ucrasion oft m, 111 mv dreary walks during 
mi Miriey, to take slielt* r ni some ot these miM ruble dwcliings, 
aiul iound tJic poor inli ibitants 1 usy in pluung tbelr bvwl^ 
itOLks, and pan*, to caieli the waUr |N>urlng in at tho roof. 
Ilowem, the meanest coUaLO generally h is that great Nource 
of i oiiitort, a garden, attached to it ' Some very oonifbi^bie 
plans of cut! igi's, by Captain Tenkou of luhy, are described by 
the surve yor 

4 OccUfMlton 

I arms fr vn three or fimr to three or ftair hundred anus, 
iiiublly from 'IOC to 50/ a year Leases on rack^reo^ tomi 
gimridly from iiHirtoen to twenty one yean, > 

5 , 

No county affimU a greater viritfy of whet) and other ear* 

nagesk 'I'be harvest waggon (yig 1119) bu a lade t)rfore«ad 





< 


behind, and is open In the mldtlfe, it carries about TifiO sheave 
of com Wiien drawn by horsra, shafts are applied. wlien hy 
oxen, a pole An arch of lie irds ojei the hind wheels prevents 
the com from bearing on diem, 

ZVie twtn la another light useful canfage for carrying com 


and hay. Icconsistsof Alight,opm,longbody,bonieuporiCwo 
wlieets, a railed arch r tho wheels prevails tho load from 
bearing upon them. It wiil carry frwit IKK) to 2.50 sheavet 
hlch are aa ured by ropes, it Iniving no tides ot ladei. 
As/<t^f 0 reom,hay, or^gots(jig. 1119* a), sUdatmU(k)i 
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fsftrrr butt for oarth or ttonei (c)» dunf^l>ota or ditnc pan 
Mien (rf) fbr tIunM or «tc»tt<9, and raimten with hooks, fctf rn^j^'ot 
%r«K)d and shoa^ uam (f*!* Me also in uso. 

Box hand Sarruwa and grass barrows ( fig* 11^ ) are also 
nsial OD a tew farms. 

1120 


The Pondsh plough is a smiU swing plough with 'i straight 
pii cc of wood as « mould hoard 

liam hutili fur threshing on are four or five plinks lild 
iirross lieArnHj Ituc ntioue one. third of an itiih isutiiUr so th it 
the Loni OM it is t1tr(*shecl m'i\ fall through aiui not he I riilst^r 
In some platts wh^at in si p ir^id from mi stiaw h> hi almg it 
on a harrcl or inrllnrd iiliiiep usually t y nv uiniri FeiKL» gini. 
riJily nindo of stun , or rauud Imiiks of t»tont» sliUj and c trtlii 
someihiius iil'uiked 

6 A^aolehand 

Th6 pile/p or naked ottf cultivatcrl on we rn ont ground Its 
straw >erylitie( and ntkoiied III. irlr as f,uod ishi) A\quiuiitv 
of potatoesoxpnrtid)early» but not enough ot whtalgtoi^n tn 
lioine consumption* 

7 

( hlcfly niir towns and villageSf on shelimd slojies, and the 
uuculUTiU4.d lands known as tnoors>downs* cruRs* ana w tetes* 
tome meadows watered 

8 (rantens. 

CuintiKj 1 to cottages and farms* and lietter attends d to than 
in most!..(imuea, orchards also attat hed to man} firms 

P ff'ooth and PJantatiaffS not abuudTiit 
10 Impiovtaunft 

Drunlngjiractiied to a consldiriliWlextint* undone ortwi 
extinphs of cnibmkiog 

I ht nifintimo situation of Cornwall pre»t nts tlw farmtv with 
thia L valuable manures hsh* sea san<l* and i^a weed In somi 
yetcithLtinners who live in the vRmitYol hshiuu townsh isc 
an opportunlu nl biivinif the biiusid and omul plchnid-r 
ahicn liting 1110 . 101*11 unlit tor mirkif* ftr r^eitM ml tilled 
''rod. foureirt1i>ttlsuf twelve bushels are (onsidprid is the 
propir fliantitv for an at re 1 be usual mode ut ni ii ag iiKiit 

to bury the Ailt in a inlo of earth. diLp dh )uf.,h to stiurc it 
from dogs and hcHcsj adaing to tlie pili n stilhcii-nl piautltv if 
sand* w^t inixing tnid turning ill tn„elh<r attir having I im 
some months Witbmit this practice the hsh h nild not die ly 
sullh tently for pcwiiaiiH a)ev or tivr fhi Rah ire <*0111 tJiius 
UHd alone. they arta-hen aprcid thinly ovvr the gro 111 11 t r< 
the iilough. ami turned undvr furrow One pikh ird rut up 
small Will amply dress one square f xit of ^iiund 

'1 ho old Salt whi h h vs b t ti us( d to lurv Ihi | il hanl and 
judged to iNlino longer ht for th it purpose, is ulv mtai,c > isly 
•applied for a barley or a turnip crop, tainty to thirty hu'slivU 



per acre It h commnnW hand sown* in the manner of 00 m 1 
and It should remain on the land five or six days beforo the >*ed 
K sown It is best adapted to lands, j^rtieidarly furoe 
crops I wvnty bushels per acre have been strewed over grass 
lands, and over a wheat croii* in the month of March* wltli 
rvidcnt mlvaiitiigc r 

Another turtii le of manure olitalned flrom this userul fisih u 
the hnuor whioU diains fmm it while under tlie of 

curing* consisting ot blood, brine, ami soriie oil whuh laiaiici* 
ifilid whlih Is caught m idts* tiio diligent tanner rirts this 
away in c uiks* for ^ purpose of muring ovct and mixing with 
Ills piles of em III and sand* which it greatly enriches 
llifl we Stock. V 

Drvonslure c ittlt prevail. but it Is only among the more en¬ 
lightened ami spirited breeders that the genuine North liwvon 
arc to iic met with ( oma arc kc|Jt in winter jn slicds open to 
the s luth. one of which fur seven cows and a fatting call \ /i^. 
11,^1 ) described hy(licsuivo>or«containbtribsforbayor».tniw 

mwiiiKr* and liuim.MUheSi^ m cummeriioughsfor 
turnips, pot lines, eahliagcb. dvc (/), beds or j latfi rn s lor the 
cows tu 1.1 ind and lie un ( 1 ). guiteis sunk iwn or tbris inihiw 
torecfiM tbc dung (d). heul wiy andleedinff p)\ce ( )* du-k 
1 1 u p for fitting a e«ilt ( f), the nhi^on outside (g) fui a ebw 
Ui it has* or it. luor leaving* a calf She is not tied up* 

ii‘ji 
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The cows are tl d to posts liy means of 1 sti me (ham and 
roie*iihi hbs imans ii a r ng imis un a kiie sLipTc 
<Kcn vtr> ^cnerillv w rkcdlolU in plough and cirt* shod 
in I r\kcs^ uul vi kid m the how 

S/eep 1 niKcd I riid t luinh ticed lost among eres*.(» 

// net i small hiidyiutiVL hr cd. well adapted to Uit liillj 
natiuL < f Uie ( unts 

( tr/nhAee i]wi>s«hile a lopi. suk Irtrii liicktd ininnl * 
CTO s lie, I V I hi 1 ) s an* Sutlo k» uul T iiiesti r I ri(d» his t ikeil 
rll kngth an I shirpiiv » in I aUlid Ik idth and depth* a 
mixture oft him**! and Sufi Ik is aiuitlier vuiLety 
Pohiital i (OHomy 

Public r 0(1 tcU'ihlv i,iod. lanes lad Somo travellers 
vh) met P ire m* tie rtpoitcr hnc'd hi would notice with 
iipreliiiis on the siriw ti i{ s tint tiu t rmers Ihv in sn ne of 
Il 1 < I K ads. ind w I icli. concealing the deep ruts* endanger 
tl ( r hi rs( s ^ ^s. ami tl 1 ir own lu i ks 

V wj^riinsi w some of wof 11 111 aTpi>tR. and ) api r 'I he 


782(5 The i^Uinds of JERSEY, GUERNSEY, ALPrUNFY, Tml SARK, whit h he in the Bay of *St. 
Mithcl, ami iorm the rtinnint of the am uiit I>U( hy o( Normindy, though n^turiilly bolunging to the t mi. 
tinent of 1 ranee, have vet for nine LinturKs been subject to the Britivli (lovcnuncnt XIic Tgriculfine 
ot all ot tluni 18 neaily tlie fame, but we shtll tollow the Reporter to the Boaul ot Aguiultiiie in (on* 
aiclertiig iirat that of Jcrbcy, ami next (>iicniM v These islands .in t bu fly rem irkablo foi then Imed of 
cattle* their parsneps* and the dcgiCL of pcrlection tu which many pJ nits ariivc 111 the open an* which 
are kept in Engl inti undti gl las {.(Vmyh s Oetu ; al l%<u y of tfu A }? man 1S12 ) 

7827 Jlrhpy, )Qy08O acres of warm and rithor inoiat dimato, divtrsilied soil, and tc itiircs (he soil is 
for the most part light, on griintc or sehistiis, and there ix some pc it and iinish No c ale'arcuus soil ot 
Tock^; granite and gneiss onarnts worked , and granite piihrs ot fifteen feet in length < xti ictcd Water 
abounds, AndbeUef la still cntcrtauicd ui the ithcacy ol the divining rod for discoveiing springs 


1, Propejfu, 

Minutcl* divided* and mostly In thp hands of a resident 
yeomanry. Some singular laws and i u^otns is to ttnun >• os* 
for evampte* the ericfftr l^(nngtr and rehmft etigneunnl ou Jik tUil 
Also the icgltlmTIion of children mx bom hi wtrilork* liy the 
marnAite m thoir pirmts* as m Scotland* onii most oUiir 
counts c% at Europe exceet bngituid. 

2 

Tliose of ttll riniae)t sulManfiaRy I uiU of stone, xomctlme^ 
rough-rast* noatl> lined in imltavton c€ M{uare*d si me W 01 k 
Fann hou^gemrallycovered with Untchor puitites* (ot 
tages generally of htont* with a vine mftont 
S* Occupadofi 

Farms smaH* an*T fiekU dJnilnuttvc formcn frugal* and 
tbnr wises good managers* and industrious. 

4 JmpicfHeHU, 

Vioufih witli'whaels. resembling that of lliwirhirc, nnme 
tl nan 'sfrawn by two Imiloi ka* and rix or eiglil norses . a sort 
of iargi iduuKh used for ploughing deep* for 1 arsoKjis* and 
htld in |iirtnenhipliy mveiw f num. mHionocs if this) luugii 
beiiig drawtt by six Oigen* and sixteen horses (p bi) 

5* Encioiing 

Firldi vexy luul Inragularly shaptd* and the fences of 
hlgb eartlien roofands, often twelve fott «uie U ist* and six 
citWpM ^kth a hedge* at tlintHiv ievmm mid poilgrds 
^ jMnd* 

kbiep, and drw plimghlng generally praciJMedi but no 
Imivnrviinent in it mogeai no naked fUlow% Ihe spelt 
wh«at(r;ffttcumS^fi^iiore oallda^fV'rHfolff• iri 

moire, hneimten into rittatioii f Ulsiownin Fisbrtiarv, pro 
tluers short Miff atfaw, is cUfflciUt to thresh* ikit never todgas 
Parm^u are grown bv every farmer* and either by the spade 
rultun «*ono* bjl^tie pteiigh and spade, or by tho small nnd 
gfwtf plough I any aeilfh good heart and tihh auiti tbeiVi, but 
iMCohafly % amy loam. and in the ume spot genrrally ore 
reiaid ^irrii fOiBk* c ibbage* and <iC(?aidonnlJy polatora 
When the MoughinK or d^fglhg Is rompleied* ftui litld Is 
once hiiruwea, Nraight Uneg ore Luen drawn acriies* by luauiib 


of a gxTdeiurs rakt, 11 uahy from north (u south* vKimn 
then pTKced uilh dibbles, anil set tic t( ms 111 10 vs. at a 
distance of futir iiuhea or five incb<<i lyom 1 e in to b m in 
four. tlirc<, an I sometinKs 111 twoiank*! of iicuns, Unvitig 
intervals of fve or six feti f) teeeii m h of tlie sown rows. 
Ill the use ot tic dibble, nl m diopiing the beww* the 
women hue AC^ireri un idir-il le Ucstint) In nnny in 
stani s, they arofolloived by (hiklien,wiKt dlop iido( uh liotc 
in ule by tin dllibte* afitr the bean, thrc'C <r four p>- is the 
parsiK p letd is then suu it* at tlie rate of an( third to one sixth 
of I biishc 1 to the ai rt ^ 

liie pnrHucp, pot usually rellsl cd tbruhero asari ortiiU of 
hminn Jttnl, is Keie tonsumed by All (lasses of pcoiile* it is 
aaUn uith nt it. wiljf milk* »iul uitli butter* Lmf not. os is 
fht common mode of using it is human food in f:* nii.bnd. with 
salt hsh or* is m Iieland* logi thtr with ptttatoet 

J K TU Kt ni( St vAluilik gftipliiatSon nl this root ir hog fixd 
lug. at lust It IS given to the anim il in a raw at it*, ifri rwatda 
iKulod or sfeonwH), oiul tin iKv, i(,)r a week or a fortiught with 
bi ill and ont meal A bog* tre vtiol ih tbls wav. is sumc i mly 
fatted tor kjlhne hi about »x W4*ek« Its Reiili Is held superior 
tu that arising, front any other food, and dots not waste in 
Uiitog 

litM cAv art* Also fatted with i> iraneps* in about three monrhs. 
thinr flesh Is hero coiiRklmd of RUf^ior 11 ivonr to any other 
Iicef* and eommindN on that account, an mlditloiml hatf- 
pennv in the pmiud on the price To milch rows they are also 
usiMnly given * on tlusellcttlu cream atouinesnaeiuw colour, 
by fhcaccomils heiegivoa, itappean. loproporiun tothe milk* 
to be moot) abundant th in when the animal Is ktiU on any 
Ollier fi od whatenr 'Hhcn the oow reieives at the rate (k 
thlrtv five iK>und& per da^ wltli hay* seven quarts, ale medsuie* 
of the milk pjmiuoe vtvuiteen ounces ot butter fit n generally 
alkiwcxl, tiiot Ihe flavour of the butter is superior to mnj oUur 
produced In u Inter. 

iweete are sumetitoes shut uji with the hogs* to ftlten on 
paisneps, whkm thev will eat few Tlio root K akio given, 
tioued. and uraueckhebna killing fney are ft.(lw1thoa(«t or 
liHTkv only llnruv eat tldt* root grueddy * but ht Hits is and 
novta (him* » itisalhgi^* that wlicii otiibui lutid« 
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INHi* Are ln{unrd Aftout Morlats, horm Arp not onlj 
onlfn*irit{ Wi i»nrnicv^ but they Are (on^deiod ofi the 1 i.bt 
of ill loaa* fttt)>prlftT e\fn to oats* 

/ Hfent a ir^ deal cultivated, and fcamU proHurtlw 
Hmtf (Q a modea^tf extent» tm rt^wrter roiiM nut fin<l that 
tl c. riUi.r4wmhc<Mrod6maw«iinp(oywa5a^uiwtituU.tai»rilated 
in Kimt botanual vorkh A apeciia ot (^|ieiu« (uimit hk^y 
C \TLX HrcfMina) used h«r twiaUnK hito baiKrs and othc r roiNM* 

7 Landt ' • 

Oi very limited oxtpntt btft meadows very prodnetive* 

8 (rai dens and Ot chard', - 

\ Pry iiroiluctive, nnd in gtneril carchillv attended to'' Dion 
moimliC ptars 1irouj,ht to ftnat peifcitton, itndMith ^Taitoi, 
Im Iw nt the (lutmMy lllvi par>.n(i> M ed, ii d Mtine lluu tr sGcdh. 
Aint to five i ondwi irid&ert.rs ana Mtdsnn n 
Oithunts MpneralW att’uhod to i imiK JerMv cmI r in 
TniiLli e«ti em. and a imnclp d arHck ot exiiort Alost < t the 
tirin lumscs hive luge aichud doors, made wldedi pur^iosc 
lur the passage ol cidet casts \ volunhle work on the Ut < * 
ot I ukr by the lUv l> ( onteur, <ntilJiil -t/i-f ce tt.)//f»/« 
htre (In JemVj I80ti J he pomerll,)aMinie, nuir (oit, 

and {i,ros ameri tlic. Lidmi applet at prtseiu in vogue 
Q /I oo/h and I*/nnta/ions 

Vtrs liiiutCHl iKtint and the u ish ground i htik mon so , 
only h 1 out 3LK) U( tes ut rocky sumniiU oi hUlil, theM. might l« 
plunted 

30 ImpioiKVienfs 

No ( ilcan oils manures f mnd on any of flic Norm in is! mds 
Sea hhclls iried on clay with lti it atfv int 4,c ind sc a wt^n 
(tmn, whcnteti irAl Irrlgitlon inastinpji m iniur,pi'u.i cu 
inthe narre w vallLyv trointinic unincnion il Seittui r lung 
in ni nlucb, and jatiott and cmbanknientb projioscd, hut 
nothing (lone 
II //Vi ^foU 

Aldciiuv (atllc well Irnoun Ihough there cm Ip no 
doiiht tliat tiu li cd w»h dinvid front tne cdUu, i ms i inti 
lUnt d c list, set It is nt t known th it in my ] vt 1 1 it *11 prtMi t 
the line bit dihpMsersfd tii ii|uil | miiv NlM, pith ii>s, 
to the possewii n ot t unc, the trinvinc hi^hisi in a Jetsf mu in s 
(stinntioii is his tow shi stems tile i (cnstmt olp t of 
ins il nui,litH and nllintioii tint aitmticn slie tirtnnlv di 
Mri(^4 hut s)k ibsorbs It Uo esi Insist ly Ins h »r c liciicils 
imkmdlv his sheep most IsihirMi ly hit oi tins uluh ed 
csw his thdiOTis irt mtttsd is 1 rmi) istt (se ot nil isiein 
limn on the sninc animd It is true itiat iii suninur i«be 
mu i suhnnt ti bt staktd tnthe guui d but tivi niul six iirnes 
111 the day li<r stnion m shifted Jn Minbr s) p is o irnilv 
h< UbQil hv nigtdj md fid with tlu iniiru^ p rbtup Ulnn 
she (lives she js ref. Ued w ith tunbt, lul with ti e luitarotile 
Ibl uid, ( uJcif to nliiih pow lend ^in^er j*. acbUrl t uUl ste 
(c pi« i uU<dup( n tnportuipiK in all 1 cr n itirsi s(es,thiu 
is no doubt hut ihit lu would willingly bestow on her the 
(}iiinlrvseni p if I liiltsilt 

1 o Ku ml the | urity ot he r gf n ah gr, ind to f i. . . 

from loing eonseyed to Lngl in!» iiniUr lie Mini I ik< ot 
•liisoy (ows, hi lias luvokeo the iTileitiun e it the nisiil r 
h isl iturr fin tlie bill (f Augii t, 17H I m let of the siiris 
p Ssed, Ly whi h tb< in i < it iti >n int i Ji isev it cow, hciter« 

( ilf>orbut) is pTihil itedundir tl e pill I ty cf/'(lO livreSyWitli 
the i irfeituie of l>oit a>id 1 ii kli A tine i i i Iti Jim s is iT > 
imp< sed on even Milor on h ir<l,wh d ist i nitdinrf the 
Btten pt. Xhe lifendwg antinal is to le si uiglilcied without 


mercy on the tpot, and Its flesh dktributed ammc the Mrif* 
rtn sime act ot the Staten» dlraiu^ Uiat whan, aattk of 
enuuuirated descnitlom art expewteda a eiorUAante oi tttfv 
being iiBiivei (d the Maud ir to auonipany them* Oil th« 
vcKsel H reiuni, another cerofleiate la reqmie'd, that the sama 
ittentknl number, nnd no moit, hart iieen landed. 

'J hive IS, IndciNl, at present, littlodanguc^ the occurrence 
of that evj] whieli the Jrr&eyman so much dtprocatiM, os 
he wd^iot spuxtily bpcoknp a cmnert to any harMieal qiintona 
whiih^t u ay happen to hear frwn au l^gUdiman; for 
m tills, a Jn every thing else, U may bo oMervetl, that 
the rooted opiiiUeis of a people arc more powerful th«m any 
law 

Xhe oun are chstingu^ bed liy rising to a stature end bulk 
n uih Mipeij r to Uie fem ile rerbuns who have not Mwn any 
other tliAii Aldcrms cow , would be aurpTined to witness Uio * 
Hwe uua nid L> some oxen ot the Mine br^^whleli may be 
seen m the JetMii e irts 

1 lu object of the (fmi y is butter the cows am milked ChrH a 
)a (la> fioti the imddlp oi April to the midalc of July, and 
tWMQ 'i di dining (he rest uf the year, the rnllk is kepi In 
gla/id eartnei w iie Unhes (iji it thu vrs up the enani, wh|<h 
is sei iratcd, k()it ( \i or six d*ivs, and then churned bv itaelf. 
liiei ninem Iki IS in not generally cxpoited* Aflertheyoung 
euw has 1 oiiK a iiilf or two, it is bumtiinus signtfitguit^ n 
muked, * iu**J/e i*l bifu»i tKvr I and she cous to 

(lie LOW j »n ir 

\8 tot/ll Oinli /YAc Jcricvcoft«tlu vrjiorterolarrytn, if the 
hsimian be lontisud with tluin b> ailv, it will be by a tmHKi 
itth kiioun 111 tin MUlhytlie Dunloti (in Ayrslilrc) cattle, 
ss 1 1 1 ween il e short hui md nul the A Idenicy 
Vi cp A lad shunhUnsI lo'iiwc Ixnied bmd, small homed* 
ind letwein n Hark aid blown luliur, largest flock In the 
is| uid fuitv ’ weight of cm iss fifty fioimds. In the wmter 
nuns pill h trom w'int, ind minv bs dogs 
ti rdu a h irdy small I reii), vets ill Heated. 

SiM M, w 1 lie, long Uggi 1, Hap lored 
< «(ire i lucked hIivp, when ihofi itlu n btgin to drop, as a 
inasi re ot c onum> ind to prevent the gra^iiit' ground 
1 iig injund It is nlso thought in llvf to the animal 
J ig< fu Hire, is In Iranct, the tirmt We Cftltmliter Is at* 
i lied to eertnin rieideiuis, liut not (xclitxinlv, as Ap|ieared 
to I e tlie cam i Piuncc, to thoM* held liy a tiohlp mniirc 
IV # Jh( flivourof lersey homy highly Taunted,imbablj 
^fmiii the niimeroits flowciing plants, le^ni^, flrmt'ireea, gar- 
.11 )ilints lelt to ii> Ike , 

12 Pohttcal I ronomp ^ 

Holds numer(fii*'> narrow,'winding, rroHSiitf each other, and 
.mscuumtly inliicuu, flanked by high tairoen feiieis over- 
(ino) lid fiy tues In rabiy weitl er they are canalu uf mud. 
lwo( irtsuieifmg Piihutiiron the mtiuiN (/u nfiould not 
«s, (lie or thi uihir must liaek till it reailud the nearest 
. Ill, gntew ay, or stmt (Il pr tcccss, to which it in ght rctnat 
dniing (he \ ab>iage of tl c other 1 o this little clieumstanc<r in 
* intern il cceminv, lud the dtk| utrs wl ich it engctideied, 
in y,} eilia) s,in part, le atlrd utedthc iemArkible]ai>heicney 
ol t1i( /(isi > 11 Mitai e in swi ir iig 

ijiijfchiicvlew sinu hex(s,shoes,and cwflogeexported; 
ivstii lishcry to the eist cf the Hlind kiiglish law aa lo 
1 iti A exists 1 ut ns the pot r are lew. It j$ not nevcxsory to 
n It. Uialcct ot Jersey a corrupted 1 ruich, and a bad 


7R28 Gi EiiNSFY A rocky hilly surrace, of which M)()0 aero* are under cultivation , the cliniato rather 
tnoisttr than th it of Jeihci, .uid tlic boil ^.incrtllv liKht, on giatiltc, giiciMi, or sUiibtus Ihc operative 
classes itscmblt those ol eiigl ind iiioro tli.in those of Jersey 


yfgiin Wwmnuch the MniP IH in Trrey ( lU rnni t fgHinuch 
cfittcmid 'somi 1 ind m hanktd nnd sol I with imir insun ot 
goii rnnunt, and ilie j lOrlu^e Q] ] lied tu ini) roving the ii uls, 

i (11 if HK I ,u(riisei ( iiiic m r iigti ii«(t i ilU r, iti t n 

risint nurc stout and i< irsety inuU tl in those cl his 
Hie from jHwide, homt dixdgint iml link, but not ]«ii 

e iitk, and In tire ^ort homed breed* Hu dew lip i ilsb 
loirsc and jienrtint i hcv are de j* chested, wd the carciss, 
cninpmdwith their neighhnim, more bulky Xhtir coil is 
also not so fine and the (ulonifi, though vir\ing ns in Jersev, 
on the whole appiar mere dirk Iml not so many, 

are found cream (olourtsd, nnd tht breeii tnav stblv he iro 
nounied more doul niid hinly In one tasiieit, a Rimilanty 
appears In the liest indken in ta<h Idind tlieei ale obstrved 
to nttva a veltow i in le round the eyi , (he hide \( Uo\/ish, ind, 
in p ifHculir, tlie skin oi tl e t id at lU extit mit> appi irH of a 
(Uip veilow, ipjiToaihlngan onngt loloi^ Ihesanietirium 
mIaucc hsu been since ob^rml to exist Inpxxl milkers ot < liter 
bneds, but m (niermiy a I ist, op rtanunohon, this yvllow 
ness is gent rid And striking X hi butter | rcxlue ed by tl c milk 
of 4 K b breed is also nihitHllv of a rich vi How c oloiir 

As to tlie question of i-uiicru^Vty lietween the cattle of eiflur 
island, it U settbd most deeidcdl) by the inb ibitanis of each, 
as mai U supposed, in their own favour '1 he people of Jersey 
have gone luiliiosl m support of Uieir opinion* By the tlurd 


?iij<ni tf (heir law ef 1789, respecting citt?4», they expressly 
]>) Iv nvx ftiy to tl ii« Uie same penalt ks and vestriition on 
1 poitaiKii ut (ows, heifers, and bulls, lU on inqinrlatiMi from 
IB ur Into tiuernscs, wVim nc.Nlintlar reMfnt- 
rse cows hiTi ocdsKniallylion nniiorlcd. 3he 
I (twinii < ws of cx(h brexxl, ax mifliirs, iefin to 
hieh, in the ilace whtre it is made, be an* 

ticipated 

Next it may be tiohcd, thit (hough the exportatiorf of 
Ouemsey cows, umpired with that or tlie same nniimibi in 
Urey, IS not ixfeiisjvp, yvt tbit thidr pneA in tjiumsey la 
higher 4)ne was notieid for whidi a firmer hadoflknxl ajgice 
ot tl utv gnineiis, for h{« own tiM, and hnd the offer refuM'd. 
As to (he qn diiy oi the luitrr also, in i&tand, m ly bt 
observed, that the prifprence is usually given to ihift ut Ouem- 
s(fy. Jn this niti( indtxxi, in Mime ULgree the diflbrenoe may 
in e from the r dlfleient prietkcs In the proceM of cbwmlng. 
Xht^ i rciin is hill left unsk innied, till the inllK becomM coa* 

S (lilted on iht thud das ir i)k and (nam are iJiumed togc> 
ler kv little attfi iion his yet tiecii given to the Iniiwove* 
iiu nt of tl c hrtt d < attic, as in J« ists > 
tt wiU unproved under tlie jpivemmcnt oi^blr John D^ht. 
Bucks and lilts mamifufimthand Mmte»p(rit8diatUi(<r^mcii 
toi niei ly fqimd i(» w ay into England under the nanveof nench 
brandy* 


Sect. II. jlgrkvUural Survey of Wales, f* 

7829 A htly tnovntainons tutface ot 7,£0a')00 acre*) with a cl'iriatc roWer than that of England, and 

more moist In the proiiortion Uf thirty fouri tfio at erago nlnnlicr of the* indies of ram which falls In wales, 
tu twcnty.two, the nwnibcT for England The soil is generally of an inlcrier dcbcn|itinn, and the freat 
proportion of mauiit.tiiiou8 suifacc is 0t only for pastursgc%itd t|l*>nt!n||e Little exertion waaSnaoe in 
cultivation till the middle of the eighteenth century, flrom thatpenod to the present agriculture has j^n 
gradually improving A general view of it, as in IKOO, has been published by the Uev. w. UavM of 
Sloiitgomeryshirc, whose work nc shalljadc'pt asttur gulilc ' . * 

7830 NORTH IVALES 1,‘ff4,di0 acres, chiefly of mountainon* surface,1n six bounties, IpchwBna (he 
Isle of Aiiglesen I he climate hiinild and cold in elet alcd situations, but warmer in the sales andlleat 
the sea The soil inooi v, ooaisc, llafey, nnd cthetw ise unfavourable m most places, exciting Ih the vales 
on the batiks of stieams Minci<i1s efiiefly ru)>per, lead, and iron Ihc famous Mona andraX, (popper 
nunc* in Anglcsca have been wotket}.since 17iisl. lead Is chiefly worked in rUiitshise ExCctlenl siatn 

4 F 3 




1174 


STATISTICS OF AGRICULTURE. 


Pxki IV. 


U (bund tn varioiM parta ofCaernarvonthlre, and woticod to a great extent, espeaiaUjr on Penrhyi^a 
eatate. Marble la worked in Angleeea, and limestone, freestone, and other atones and mimirali abound 
in diffbMDt'places. 

of .uperlor education, mojr be better unaUfed to form a }udg. 
nitnt of tlie uruttabJe eftttoia. hliow the iAmien their true m» 
tertwt, Hivi, m gentrai, their minds ore ns open to convu.tUm« 
Anti as suscLptibte to reason, as any otiior class of men what* 


]. Pi&pcrty 

hstates from thirty shllBogs to "KliOOOf. The effect of the 
custom of iritmlkhitl, which iirevaitod ail over Wales, « as a too 
minute dlvWon of property. Equality unrl poverty wimt hand 
in bautidU But when the custom was alMtlishoily and alf nation 
permitted, an aceumftlaUon of property was lliu ncceswy ton 
soqucnce. which became very prevalent In the two last centu 
Ties and having arrived at its maaimum early in the eigh 
tiwnth century^ It has, since that period, shown some itiHtam ci 
of relTt^adaiton but snUliviidon and at cumulation uf chtates 
will na^alW fluctuate Here are petty lairds or tai khuien, 
as in Scotland and Ireland. 

Oenilemon of moderate Income, and residing In the roiintry, 
transact Cha affairs (Jieir own i states '1 ho^ of area er iiro 
perty commit the whole tare of nuts, repairs, and rontiictf. of 
sale or purch we, to the mani^ment of agi ntw, a ho, in g nc 
ral, are persons welt qualihcd uir the undert ikuif,, hrought up 
solely to the hUMness^ ami make it a of honour and inte 
grits to do justice to the landlord, and a po nt i f (onx leiitc 
not to oiqarebi the tenant *soiiic of the lawvcr agents, h iving 
by thdrown Indiscretion and rapociii distrcicd tin veiy I's 
trtce of litigation in the jicople, iieccssAtily diinimshcd the num- 
lur of their successors 

Only twoiopybo dtenememts hasobecn notit e<] in the whole 
dlslrii t All the other CMtufes ire held tithcr nietliUcly or im 
nicdi itelv m captie of the king, by i kind of inixtHl ttimr , l>e 
tween the feudal and idJotlial, going undtr the cuminoii tin el 
latioii of freeliold 
% Bmtdingi 

^ouM fine ra>tltfs. OS Powys Pcnrhvn, anti f Turk Of firm 
eiies, ulMHit scvin in ten are in i very wr uhe I stair, g d 
mw ones in Anglcibca, and Caernarvonshire, Pluntslnre, and 
McrioniWhshin.. 

In these ami other countlea are truly the habit 
atloiis (d wntchtdnrw One smoky hearth (for it hhonkl n it 
be staled a kiP hen), and om damp litter cell (for it c iniiot I e 
called a licdroom), are frequently all the sp'Ue ollottr I to a 
labourer, hia wife, and four or live chililreri The consequences 
areoliMous, filtli, disease, and, frcimintty, pr mature diath 
and thev w ould be more ohvlou , Imu not th< se evils an il i obt 
iinsubduahte vigour of ^orptliution to ciiiountcr lhrc(.<| 
fourtha of the sictuiis of tne putiid fever iwrish In th< me 
phlclc air of thise dwellings llowevir, m sonit pdiis, e^fic 
ciAlly neat lime works, mines, (nil enes, dci , llic ixinijdc of 
Olio mat cott tgewis followeil by cahers Here^ t1»ir ilweltin}i,s 
a^e iVequintiy white uodiid, their (hildnn are industrious 
In (ollcitingr lad inarMre, which is prcscrstil wiibtn i n h s of 
loose Stones, for the use of thiir giriUns These nntiiuio., 
though trifling, ire woithy uf recctro, as they orcdcscriplneof 
their geiicr il chiracteri 

Some etreptums In difli rent pi ices, and espei lallv on f ord 
Ponrhyns estau J he rei»oitcr glvis an cxiiitmt plan uf a 
eoua,,,c for A cuftagt tann, and ilsupljnsui farnisot dilfcia ic 
slat's, adantiHl such i cat igcs 

^ lie conagryurm funwii pg lli2 ) contains a kite ben (d),bed* 
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TOQMor narlemr (5), pantry (c), bam floor (d), two bays (« and 
c6w liouse(g), calvlngiiiacenndcaif house (A), pigst>(i), 
and stairs (A.) to gam t and hedruoins 
ihie toittigtJUrm for the same huune and nine ac^ of I ind, 
contsiiiss* ven untUl enclosures ( pg 1121 a) incliulinc iht cor 
den One tor sia acres, contains six encIcMurcs (A) lucluditig 
the garden. 

3. Occupation 

Largest farm of * nltlvatatile land about flOO acrc4, on tfic 
moontahiH 1000 acres and upwards, at one shiHinf, ot one 
ahknmg and slxixaiiu per arn ai/c on the Increuic, and ad 
mlcteu to be tavourame to wealth hy the repirter, wtio ulds, 
** yet that wealth should be valued, not in proiawf on to its 
national aggregate, or quantity in the abstract, Uit as it is 
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wMy and gsominy diffbwd* An knalc^ exists hetwe n 
muiHpdy lA all Itsft^s and a maorocLphttfous com.itlution» 
which never t on possess the enorgy oi a tuidy «yma ctrlcally 
proiiartlonate ^ 

rarmers, properly lO called, are, as we may nxtuially at 
pect them to be, yrather Xxto tenacl us uf ok! customs It Is, 
t. nowrver,UUbcral to charae them with obstinacy, in delaying 
fhe sdopurm of ptetxsdea improvgitoents» for, as It Is not all 
geld ihatgUttekth nelthef ifteonehalfofthe {KKenC tmplemonts 
•nd maefuaeM. nor one tenth of the writings of vislunarv theo¬ 
rists, iMitter -wen lumber and trash; for which the farmer 
should not throw away his hanl-earned money, before they 
are pill to tlM tost of esparicnce, by tiiose who have oimlence 
wnosqfh |o bettr digappaintmeDi, and who, from the advantage 


e>%r 

/ eases out of reunite If cannoi«bo denied tiint leoMs have 
done good In Scotland We are, therefore, driven to the 
nccessig of supposinir, that the Scotch wid Welsh tenantry 
arc veryditrerent klndi of Innngs Ihe circuimtance thatren* 
dcra tlic Welsh leased metfec^ual, Is the want of capKol , and 
wh It enhances the e« I ot this want Is, the ignorance of many 
f irini r» In the nglit appUcafton of what small < apital tliey have, 
By tilling too many aerta, they, as well ai the jHiblic, culler 
loit In cierv acre Many a former, uhohok means barely suf- 
iMiitil to inanajre a farm of 60/ n ytar tolerabiy well, thinks 
a firm under Kio/ or 1 Kd liematUhh notice, aiul granting a 
ieiM to vuch a tenant, who has not emc fourth of the capital 
requisite to lariy on impiovcments, would lie preposterous 
j ord i'ciirhyn c»fcuCiHl draining, fences, rowU, and all Wn* 
pro\enient- vequiitcd by hts un mts, and appruviil of by bis 
ngciits, at hvt pounds ^ cent on their amount added to the 
TcnC 

4 JmpU meats 

J he oijgirial Welsh pinugf t clumsy wocKlen fal ru, still in 
use tn ( oirnsrvorishirc, and a fc places in other counties, 
ilKHit 16c o, i aniinaA vorict) uf the Hethcrain introduced, 
an I njw cmimon , Scutch plough now nerally known anci 
a])r)vc-d, tlie other impiovea uTipkinents triid by the 
am itcuts, 

0 iralitc Ixihd 

** J hat I xrincrs i onvert tcM much of the lands which w^e 
tormiry u Into pi->tuie, is but igioundlissi luse ot 

aln II I aimers should, and always w 11, consult their cmn 
intetcsts, ind uhethci the conversion of tl tir iinds into 
till iji,c or iiilo pastuie be Cuund the most pruht tbie to tin m 
><111 , the s one wi I eventually Ik. found most titnihcUl also to 
the 1 111 he ' 

rt c I om raised III North W lies not equal to Its consuinp 
tl n fillsas f^uiirii and defended is netessary InAiulcsci, 
a rol itiori tf /ivi white creps hi succcsbon, most oi them 
barilv return the *x)«nses Wry i ttle wheat grown, miun 
corn cr p on , md mat larUj Scaieilvam flax or hemp 
gr nn piiilucs 1 cf^inn ng to licomi a g iieial ciap f>n the 
uh le the in inii,iiniiitoi iral II laud wreulud, excel tbig by 
the amatcuis oi |>ioi iictoxs * 

(l Gin&\ 

I itid util ad iptrd fir till igc is commonly lift too long iii 
pisturc, by whiih negh t it U omes n ohs , and m soino 
iristaiKes civcied with ant 1 ills It his ban s nd if some 
nicadou Imds in Walih, thit i mtn in ly n >w in tbein all 
cla> ind ( irry home his day n work at l)i|i,ht I his in ly apf ear 
h>} crbulii il 1 lit it is so 1 ir true, th if in honic meadows the 
mark of the sw ith iiever disappears, »nd \ niouerrniv lie ter* 
tarn I fh uingfolloHtd tlicsaiiiL liiu ,to a half inch width, for 
twenty or iiiiy number of scars I tick In such nicodovrs, the 
Iroul feef taking the hay tuL.itlier Is the pic I werk of bars'* t 
In lliceastern narts of the coiiniicsof IKnbigh, Flint, mil 
Moiitgiincrv consisting of the must ftrtiU vile , the plane ipil 
ol |cct of the fonneas IS t iLOnscrt theb liay ind (.,ra&.s, as much 
os } ossihlc, lilt > biilti r and chiesi 
In till hillvpirtsol the afore named count <s,nnil in Angle 
hL If Loern urv m, nd Me rvonsdd, llu ir peculiar provm c is to 
rear cattle, to le sold lean to the criricrs uf other districts 
There are 1 nt few urea of 1 ind iliat will fattin < attli , the 
salt» c f the *st sini andV yniwy m Vfc nmouihslnre, llw banka 
of the Dec in rimtshire, and tlic v ile ot the Use yd in JHn 
hghshiie, arc the pmic n a( ] lues where iIiu oaslurcs atiurd 
bufheunt nutriment lor mat piiTi>oae 

7 Oat (has *■ 

Afiich wAiKc I f>r the cotio^a, especially in Caernarvon 
and ueiiontthshin loo mans ^vor cottAcers hive not <u 
much Hs a Ucknr a potaloc, except what tJicy cither licg or 
hiiy In the gn itcr part of the district, the plcnlm^ oforch 
ardsaould Ic the light a very wrong ap) lie fgion of the soil. 
On the liordi rs of ] ngiand ire some oic h wds, and in pknti 
fill VO ITS, 1 feu farmen make cither cider or perry foi tlicir 
own iH-vcrice 

8 I Voods 

Have he en ahundant in firmer timex,e^pcctaRy in Angle ea , 
now vorv sc ircc thcie and in Cacrnirvoiishire, more In Hen- 
I Ighsliire, espcil illy round ( hirk < astic, M^ynnsPay, Jvrthing, 

\ vV ot ilusd, kxtcnsivi >oung plantations tnai^ m 

these ccnmtlcN, espe^ally at Wvnnstay and Lord Fenrhsns. 
Agrcit ded of wom , vailoua young plantations m Mtri 
one thshirc, and much timbcr,wujd lands, andplfuita* 
tioiH m Monfgomer>shire, hIlUJi will long be the best 
voo led I ounty in North Walt». Pn^netom planting 
upon a large bcale, amP lot raising trees from Keed in 
ir own niirhirles, fonmriy uscxl to (irbcure se atUnga 
of la ch, dm, and pines, foe ftom ScutUnd } but ow¬ 
ing to thcir heating m close bundles, and cMliorwise 
d imaging u)Mm the road, not aluive one fourth, and fre- 
queniij not aliove onc> eighth of the numlier could be ex¬ 
pected t > grow, 1 hey arc now more given to em ourage 
nurserymen at home, and nurseries are ac«ordlngiy esta¬ 
blished In difll^nmt parts of the dh^cL " One and two 
ycir old hecdlbigs of all sorts of forest trees, nearly as 
cheap Ok in Scoilan^ nrkaning carriage, and one thou 
sand worth two ot thtm * This is true wbm the tendenitse 
of smllmgs, distance of carringe, and length of time, are aon- 
slderocl V\ Ilhams, and other nurwrymen, Imunt trees of 
tbUr own gtowth and planting for a number of years. 

<). Improvement, 

A marsh of THJOf) ai ret in tlie southern comer of the island 
of Anglesea atti mpted to be embanked in 17W, I'lie embank* 
xpent wait brought forward fiom bot1VRidc*s at the Mm# time, 
and was intended to be Joined In the mfddte of the movah, 
wh»re the ftano ef the Hoe was greatest} when ^fbln about 
twenty roods of a complete functliw, owing to some of tlie 
proprteton withholding their dividends, the work was de* 
lertcii, after exjgmding nearly It/KKH , and when a fow pounda 
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marF «ouU have eettii<l«tcd thr wbol^ uthetnateriAlswcn dmratvtliaDliteof AwhUt. andtwoMti 


_ . _W| 

ith d^blecuTdo^, c'owred with Mond, then with 
. th« Ami idde with a nans pavmitfnt* cightpcm 
inches dera at the top, and dfmint«<hing to nine in^es at thi 
I olt«>rn It waa yerdii wide at the four yaida at 

tin. Hummltf md flvo j^s , ttie slope of the aea side ip 
that at the land siilL»aAevcn to tour ^ 

1 Jie nwtofiArmefff and iihproi>emeHt qf Trafik Man r and 
2Va«/A Hyehan between rnernarvon and Alenpnrth 

shms^ h tie been abo«e 170 ymn in contemplation, anffnever 
ji,! performed In 1621, Sir Tohn Wynne, of OwydiT, In 
It mini to have brought over Hlr Hugh Myddliton, tlic rcle 
bralod ^incer, to undertake the uork, but no mitMrlali 
wire wanted,iaie ink endpaper In the jeir 1719, wine 
])ul< h adventurers made *1 proDOsal to the proprieton, ht f to 
iio( Itect In 1770, thelite Hell I loyd, who was always 
m live m works public utility, and otherH, brought iht sub 
J4(t atnuh iindtr consideration, at the s'lme time prt posing 
H niarerromi from J iindon to Dublin,‘irrowithclraeih Alimr , 
binds, when embanked Colbonit, the «.n|,,lnier» was aent 






amount or and upwards, when uu .. ___ 

as frustrated by the mean bpint and refractorkHMt of traaa 
fieighbounntt propnutgm 

Jn]809, w A MulockA, M P , havln/t A oonititenhla 
estate on the Caemaivonshin. >Jde, and ha^ng Oiere etn* 
banked Penmorsa marahwlth gmt profit (jfg FM4 a^atid 
fountied^L village of rremadoc(&), comnitfioed emhAnkinjr 
the sanA iT Tiarth Mawr (i), by cwrylng lUit from IwK 
Hhprea an imntenie bank Id) of stony materials deposited anil 
Ivn to find thtir own slotie by the u ashing ^ the tidM ^e 
two lianks u ere within less than a hiriong of tadpgJoinea ih 
the middle, bnt owing to the fme of the tides, and Did cm* 
barrassments of the stry tpiriUd im>|frl^or. It wcu not com 
ptetetf licfore he wa<* luhud l^e uersom, however, into 
Mhose bands the property Id 1 bronghi it to a suece««fBl con« 
elusion, and Its luyinrh tor, who had settled In the iwdghbottr* 
hood, ond is 1 itely ncatl, yet lived long enough to see reatlMNl 
rv others all that be had aniiripattd, and for which he had 
sacrificed a very '-^msiderable fortune. 



The Aftwr JDee Ctmpani/t Chtablislied by Act of ParlKment 
In 1740, by seseral emlunknunts made in the Ttar<« 17 >1, 
170*1, 1769, and 1700. on tht nver I)te In Hintstiirc, to ketp 
out the tide and I ind floods, they hai e hi ui einhleii t ^ g uri 
3100 acres, which arc now covered with gc od < r< i>s uf corn 
of liicrni, and of amfl<i UgraNM.‘!i and the whole tedecined 
waste Is Incon orated Into a townsi p, bLarii% tlie vi ry af) to 
prlate name or Svaland 

** In yartona parts of the ciast of Anglcsca, and the other 
marltlmL counties of North ale&, then la stiU ran h to i>e 
done by embanking i nern ry^shirc has been eminently 
fiortunate in the acqui^tion of VV ^ h]ado< ks among Its iesd 
InglmproveTs ltdeed his improvements areof suiii mabnl 
tude and variety, desl|tn<-‘d with sue h taste, and cxeci ted with 
such fricibu, that h minute report ot them would appear, to 
th^ who nave not person ally vlbited tlic place, more like the 
rv\cries c^Tomanca, thin the narrative of g^aiuine dmcnption 
In harbours, embankinentSa canals, buildings, rc ids, plant 
ations, and rural and ctimmercial Improyements In lateral, 
noting tens than a TVemodoc tauiJt pituphlet can doJuatUc to 
the fiiunder 

10 Live Stock fr 

Cattle and copper the staple exports of Anglesea When 
num»Otts h««de ore bought in the Wand fo* tliv English mar 
kets, they are compediud to swim In droves acroos the strait of 
the Menoi and alihnugh numliers of the weafcir sort are 
Bometimes swept down by the fiirce of the current for some 
imles, yei losses seldom or never happen A chum Iwidge has 
been tlunwn across this strait 

The diaracterlstics of \ choice Anglesra ox, roust agrew 
In most points with ^osa of a Hnman one, os dekodbed hy 
CoiumiUa cool Mack cnlour, with white aMpendages. n.« 
markably hreeuS nhs, high oxul wule hips, deep chest) MrKO 
dewlap I flat boa, and long home, turmng upwards Bake* 
well that in some points they were nearer his idea of 


pf?rfection m shape, than fmy other he tter saw, his own Im* 
provfol lined ex( eptinl Si^ni farmers aspiring at a a^eci 
stock, hy li lamg Unlr he cilviw gilt undue tlu.ir dams, theit 
horns beionie i f a >< llowi r colour, longer, and (mer than unn* 
imn, end, upon ttie uhob, mater tnt. jiesint idia of sym* 
irKtn 1 ji« avertge wegU ol thur nuoriers, when Ut, at 
thict or fuur yc irs old, is fnmi light to eleven More pounds 
Xhi pnnii Dtnry d 1 Icyii and Lsionydd, In Caernarvonshire, 
hiibi^ the same kind or undulated Mirtaci, though vut hI» 
together fO good a soil as Anglesea, has likewise a brvod of 
cattle similar 11 several of their chararteristUs , 

i 1 1 c itiU in the n iinining imrt of ( aemarvonshlre, and In 
the wl < le of the county ot Aiemcniydd, some few sdoct stock* 

(x< epted, seem to l*e diiiilnutiies of the above breeds of kngle- 
sea, J iesn, and Evirmydd» having noUiing to racommend 
them, uisc t^ir extreme hardinns, and cons^umt cheapnese 
of rearing fhc highlands cf the lounties of llmLiigh mid 
Montgomety abound with the same puny race In the vales, 
and in the count) of I lint, Uie cattle are ofH superior kind, 
large r, and of all dcrieties of coloun The nallvca of the wa- 
eoast fiom Ahergeliti to Holywell, uid thence along Ute 
towards Clieihire, am reckon^ very qmrk (eeden v' « 

Nclthmr good baiter nor cheese are m m North Waka hjr 
ordinary fupien 

Shftp 'nie of the native breeds is that of Anglesea} 

they bavo white Tegs and laces, and are gmearaUy wfihimt 
horns , 

1 he second kind of sheep In North Wales Is that pe^arto 
th< niountainii have generiUly whiap fates adn b'gs) 

wmi have horns, and othen none JHNe sm^ler sort of tra^ 
weigli from seven to nine pounds per quaiw ; and uve wool 
troiii throe quarters of a pc und to cma p^od ami a Mf> 

Ihe thira kind is pet uibur to the Korry hiUa lis Mantn^ 
meryUiire, being, iHirhaiHj the only st>edes In North Waiw 
awhhh i>eriect woelc that ofesteiy othef VehAb 
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brad b«n,t more or I«« mixed with coane lotur hair), called 
by the manufiii turan kemix, makliu the articlexln whkli ilicy 
apiwar ol niiKh lens value The ciiar itterlktin ot this hrcul 
anh iarm weolty clieiltsi nhite bnni.hy fbrcheids) white hits 
cavarKl^ith wool, no liorni, and a broid bearer Uln tall 
Thi 7 are very hardy, aiul eompiratlvely tame, liene not 
mui n iltB)iak«a to tamlik as most other wild shecs In nhap^, 
th<?y are fir choit of romiMU*t i>}minilt 7 ■ eind wtrc 
tills lUfert Imjitovod by the rare and attLntlcm of t)ie fd 
the breed wouict bo worthy of tielnj uno 
tiirmifthmit the piinrliiftlUy They weiKhi when 
to fourteen pounds )»er quarter Ihe abera^i. of wool* iiu iud 
ang the wIimi. f)ocki is ten stone, of flfux.ii pcHtnds eachv irona 
evorv 100 ilterp 

riii fourth kind l<t thi blaik fare^l And flne wooIUkI slioep, 
bred on the Ixmg Vuunt&m* tieir \1cUh P<xit, An<) on uthfi 
bilU, on the bordun ol Liiglaiui, in a line Ironi tliencc to 
Wrexham* 

i'he flivour of the mnttf»n of tho shoep f (ding upon the 
IlmiymyneUh and Furlhvwaen lime r>cks h rukuiiGd viry 
ckliciouH, by the nice palated pupils ol thn i uretn s ho>i 
and their wool Js iw hnt as any hi hiigJdiid. that ut Hit Itvi 
land briXHt, iunrlups, «.x( edited A (icr on iii li iv i| ruiiijh 
the Louniry may obMrvu sever il other kinds ol sheep Uing 
cross*.* from some or otlier of the above tour tliatiit t breeds 
but they are m gentril the ofrh|iriiig of chmcc and lUstmcb 
Without iM-tng directed by any t buice or svsti ni 
^hu Mirinov with their ulfTeruat liomwus, the I^ciccsttr^ 
Howns, and others, Intd b> oinat urs 
IIo/M In Anglesca, fl>r want ol Icrnc*. the horse*, ns w*l| 
as the shee|i, are lominonly kttcicd Wen cults ot the h st 
s}u(|>ed lire d m (xistcuio thus Ultcrecl at Mim lhc> nic 
wKintxlftom tlieir cUnis, and the pra tice iu>cd Ironi gi nernt i> i 
to goner itioii, their n'ltnril gxit and rhipt miistmtes^ rilv lie 
ch lilted, at length, iiitu awkuar<hic<is ami dclirnutv 1 w 
JhkuUsh stallions have as y*t hem Introdu cd into tin islan I 
athobethuthi * 
tfimroving tin nxtive bleed 

In the county ol Miinon^dd, and tho hjlly pirts of Mint 
Romery&hire, ^eat luiinhtrs of ixmies, coininoiitv c iMcd . 
hiis, are renria Ihcy are eaeuiliiigly hirdv. haring, during 
winter is well ns suiinner, only the range of the h Hs, from 
whence tliey ait never hruught down uniil they ire rhrit v* v 
old> and (it for sale What has t ndtxl to, h id will m time 
destmsitlu! %hape and good quahties ot this hirdy rice, is 
that m the pm|i igation oi tlicir siieeies they arc lelt entirely to 
chance and m tin* t 

They are diisen from the billt to fiiri, like flocks of m Id 
■liera , <;nd the place of (lale exhibiS, in s mit ih , an iin 

e lithe lire, wh^o in inhnod ind pony hood c Irivt l>r (hi mc 
ry. Whutaen ipin in his fixed upon Ins ch< K c it i distmi*, 
the wrchtlor, iH.mg.gcncrilly the sellci h herv int, rii hes in(t 
the mliUt ul the herd, iiid seizes the setceled animal. win h. 
never Uiura ( 00 * 111 x 1 by human liind, strugLh 

mlgiit In extrie ite itself and in so ..i > i. . ul u __ . , 

liotn have tumbled hi]tsy vy fr »n the summit ul i steip 
hill down Inti a river lincith the hJpod still i-ontimi In 
grasp, and the <]undrupeil disdnining inin Iv to submit 
AnotheT tree I, somewhat lirgir thxu these, and prubibly 
nUed by a 4 ii^ of crossing bctwreii the > ni^ltsh ii u Uie na 
^s«s, arc hardy,Iniulsomc, tiul tx ecdingly utiie Some ut 
*• ■ 'I fir (hop , hu* ' . ■ ' ’ . 

' Ihey M id mil il«. 

nth till greit s ilitv , 
nml wtlhmit their nders, wh i h i\e in ne foul har bness 

thin hitiri init>, the trcml le ot al gl ting i 1 e iart,i r kind ol 
tlicm isexieedmuly well idip*edf rlhet im, on sm ill or stitii 
mount iinoUA Inrms uh*n ihi^nt strength uul higgislniss 
ol the hiiVY kniil ol horses uoiild he i^ii„i usiy ini i| | hod 
The vaius of Mont| oinerYsliire h ise lung li ‘cn n >ted t >r in 
excelltut lueexi Some attribute this siipirioiiry to a stud uf 
hjrfies kept by Qiieevi 1 lianbeth s( Park, nc ir ( xer Sws, In tlic 
bivem vale, and to others brought into this put of the couiuiv 
from Siiam liy Itohert karL uf Shrewsbury 
(«enrltfinen ni most niru of tiic d sti ic t, xml f trmirs in the 
vales ot rlie lii uc count'es 1 m dmng mi Lni,l lud lixsti rsome 
time furnished thenisehee with exi. llont diniight hoi Ls,tith 
for the coach and tlio waggon, which, when the in iik ts ir« 
oiwn, art sold In gnat iiuiiiUrs J hey xre giniriHv eiilur 
blick or 1 av, strong, v tivt, well ni ide, and me esurc (ruin (if 
teen to sixteen hands high 

A enstom, very Irduricms to the growth, atn ngth, xnd smmd 
fins of luMTSCS, pros alls ov< r the greatext part of tl c six counties, 
tint la, working them too younp,, wh* n their bonc^ have not it 
tahM'd fliytmeas from their cattilaglnous stnle, nortiun powir 
of «laati(ity»rontri(tlon,xnd extension, which Is nuts iry to 
endure exertion aiid lahrur Instimcs lnv«, howticr, nc 
lurretl <rf hones being wrarkod from two to twwtyyt us cld, 
without any apparent dclrtment saving a dJmlnuii »i ot tlielr 
natural ai/e 

** 1 he predilection which flirniere mxmfbit In fxvoui of horse 
teams yii(M,lQ time, riduie the nation in the diUmmaut en 
Betlng a (aw to reiieal die Mosaic law, and enjoin the i h 
eatable ** 

Tender flirre, bruliwd with mallets or ground in mills erected 
fbr the puriKwe, was toriiurly a great artulu ol fixUler in the 
eountii'S of Angicsei and rocmxrvon Farmers wire then nc 
eustomed to sow frirre for their hortci, and soini tl mes to let the 
crop at a certain price* par acre, which was frdiucntlv 1 nmd to 
]iAy better than a crop of wbeatj but Ceres at kigth Meeint to 


have grown ashamad of inch htuhandry, and the lands are in 
|i,eneril converted to-bear more useful croiM . e 

JliuK The (wigihal IVehh breed had small oiis, which, 
probolily by x cross with the ISeHtslilrcs, imxtueeit tlieidoAoli« 
cired hngfH which wen lately general through the country* 
I lity arc slow feeders, and the recring of Wictn is now uyion the 
dec line, xnd giving place to thu ol mere Improved breeds, espe* 
dally Berkshire p 

/i«t« **1he ancient Welsh he*d fhase bidustrlon* bisects 

foi px at veneration, and bdieml theia to he of FaradUiacal 
origin* (IVoUfm's/^ec Hzc/Iic«r,y k64 ) For IhU reason ihelr 
pnost* taught thatthethantlugcr miss was not OLCCptnble to 
the It ity unless the lighted taiwn were made of their wax* 
Out of (heir diilc t stoics ihey hrtwod tlHir nxtional liquor, 
nuthegim, or the medicinal licverage 
\\ lu n (he countiy was almost one continued wildumesa, 
almost every hollow oxk wa* an apiai-y I heir nests on the 
w 1 st s were the properly of the lonb of the so I, and TenUd by 
some of tluir lay all On free hold ionds they wtnw claimed by 
piopriitois J h< discoverer rf a awartn uas 

< Ih il 1h*s , xnd oiu pi nny and a diniur, or iti lb 
whol of the w IX, li they wer* of tliewild ixce. 
a dee upon another iiersniiN prrp rti, 

' ‘ ■ Lmiiciu the (uU . 

J If speetive prices ufditlbnlit swarms wg-eo oscer- 
1 hs tawr 

wp re koiicd of flill vxTue by the first of A u- 
giisl, smh x> svvatnicI t* r (hit day were not laiued above 
ruiii( < n e until tin f II jwm^ ' I ly 
111 coMipinson with the jirtee of otlier article^ xt thi time 
1 C \\ el )i 1 \ws wei* il a lu rf, h <s si em to I ave been very d^, 
ml eon i (uentlv mxim , but the imce Mt upon them b) Ixw 
xyiiiudi liovc the ml pne i tneumtnin lietwoen buver xml 
‘Her 11 is w is owing to llie veiier itioii tliev w* n belli in by 
ie li i i iturc mil utUmhxHo elihr tlw sill jcit fiom ollentl- 
i*t iji^insttlw st \ ules nix 1* to preserve them As icoiilirm- 
(>n of this op iiion, cvin thing th it b longtxl to hns had its 
lu* evn/,g(txi«f 111 Ixw, oven a bee tiive wxs appraiseil at 
10 sh lliiigy, when a now plough wKlioiit irons wxs v ilucdonly 
(wop ni e, X cow t >rlv (i,,ht pence, a ytxihng calf fuurteen 
ne I, and a ui kling i xIt one \ en ly 

1 he Rocrid esteim hi uhieh bpey vtrchold at length declin¬ 
ing, X| I tru y well i,i uUi ills iixiiircil to their pieseiit fi hmck of 
Ier Ko’ACver, Mvci il jKisiins still ixieixle the fiofuie 
it di po Uln ot thur he s trr iiiuti x but will nev* rtliehNs 
Ut tlu u lut kii oui h\lf shire ol tit himev and wax when 
tl i> art kill* tixiiiiii illv m autumn, uul tiiewtiole llvi atmk 
to Ih ] xited iq 11 ly Utween theiii it the cud ot the fourm 

uhrti s]>irit ind lieerlici ime more 
Il} hii^ dec lined, and lies wcie nc 


iluaticst nul most] meuisot indulging in that wl uh 

Ml in in ill lei's xiiii ccuiilri s, h i> ions dir* d the SHmmum 
' JuUfM of eti)Oyiiuiit — intoxii itioii , an oi toy mint wliu 1, whi - 
'her, lulli Noth, itleproiured 1 git rnxtilv fruiii that ** li m 
tiindxnt 1 pun wiiu , uiih the imetuan liidixns, from 
ivci or, with till Xmks,fioin opium, hiytlioio utvintOLCX 
over 111 iiiieis, di li Ji is tin re j edi ite xnd I 
tl u it IS uitlim the rexih ot e 

VI It to the (u‘l uul tliu for tlie en}a^ment oi it no man la 
VI d hy Ills n iLhlamr 
11 Pohttcal Fconowy 

in iliiiiproyiiri nlsliaieli en inxdc in the toady Xnd bridges 
ofJu v(xis,esp (I ill) Ly land 1 eiiih n, Wynn, Afodoeks, and 
[(ovinini lit, ur ckr thetfirs tl iP ul leliurd l*ri vunisly (o the 
>ear 17S5, (It innud ix|<r( ot Jalis (rom lord i\nrhyn*s 
ipinrnes it lljlxweri did nut ixcetd 10(X>loiihi which, owing 
lothe nig.,idn Muftiii imd wiic einvtyed from tlu 11101 x 11 ** 
to the p )rl tdistxnc i of six niilcH, m 1 ainuerscn hors i> buks* 
Ills lonl-diij) ioriiii d X new nixd, whiiit 1 , tie iiuiiiedin(eiin| loy 
ilioiit 121) I riAil ivhi*cli d 1 xrl xnd w igg us indfioiiithe 
I nr esl Cl xu luled tin m idiiiue miles f rliicr to ( xpel < raig, 
N intilrxiMo xnd the rnni intie iud nor of *snu vr*on, it 
y own I xiitnst,the whole frac t lunig hu ] lopcriv llie m* 
txve of the slate trade ihuhciI hi luntship adeiwnnls to have 
I iron rxihv ly, tho kiigth of six milis, flomDulawen quxruiS 
to 1 ort Piiirhyn 

I he ehaiii bridge crei ted xirnss the Afenxl by Telford ly one 
of the most extraordinxry vvoikii ol tho kind in vahitenee. 

Ot cXnils tJicre arc si v r tl, with stuiKnduuy xciucduc U xiul 
tiidges i he aqueduct ul the Ellesmere t luiai, thrown over the 
He, IS (he (nst in t urotio Jl wxs o]ien(d in Nuvenibur IM1 1 
JUaunjiui itcf (hiefiy blue*loth,blonketit, flAniuly»Qtid Uelsh 
ilKUiti nr cottons I he best WcUh tlannils mxnutaetured in 
liintgimiervshii* AVikh tinnnek made rinre tlu tnne i^ 
lanu*s(he lirst li&vetho wnr)»of flucee \youl,ant1 tlu vyout a 
mature of oiu third ur one half of \\ 1 Uh wool Knittiiig 
»t )i kings xnA cn)jy verv gciurai among the femxleti uf cuttngt^ 
tnd hniall (irmi ArgiUarcoui fieliistus is lonvcitcd into slates 
Tor t>i« roofing of houses and odier imrposcs, to a very gnat 
'mount uliliin tins distrli t ^ 

1'yroligncuuH oeid extracted from brushwood, at Hofie in 
llintshire, for the use of lotlon dyers A vanetv of other 
I factures to a muderate txttut* bevy^ol agrieuUural so¬ 
cieties 


7631 SOOTH WALKSu Six coutittcA, and Bome islets, comprising together 2,470,400 acres of hilly 
and mouHtainouB surface; generally of a salubrious climate, cuul on thc<mountains , but, on the whole, 
more temiwate than the air ot North Wale* 'i'he soil argillaieous red loam, or calcareous, but gene¬ 
rally rich in the vales and declmtiof O^tnlncrala there is abundance of iron, coal, btne, and a good deal 
of lead. 


1, Proper/ff 

Am in Noltb Wales. In 8oiim Wales the cxistom of white 
poshiflili cottages is prevalent In Olamorganidnre, not 
only tlte in^e and outside of houses, hut hams and sixbles 
‘ifni Of yanls and gxrdons, the itmie l>ank% of qim JesiX 
% aSkl even jolilary stones of large dhucnsioiis^ JivUoG 


Hocks, &:c. neir the houses, are whlte-washeil This proctict 
IS traced to a very rvmotc antuiuity. Diodorus friiuhiB Is 
(|iiatcd os incniloning the DiltisiT ciiiOpmof wldte-wrishir^ 
luiuscs (lentlcmen'B mmO are disUngunltable from cott^ev, 
not only I9 Uuxr'n/f and plans, hut also In their (oioi^ Jn 
Glomorg uuldte genUcmcii mix oelivo with Luno, to thels 




Book 1* 


ASRlfcULTURE OF SOUTH WALES. 


* 




bCAt* at Icabella yellow'' lb tbo noMb pf Pemltfokedtlro. &e. 
lirj. n*»t^ h rdir«r^ed, th« outUgw d«n>CF.«»loun 

lui^ tfCnilibouaes ai« wblte waalipd , th« mtucim is — not 
tu i c whM (h 0 lowKt clttiMsa aft S npi to coincide wUb the vulgar 
in their practices 

2 OccupaiiOil , 

] ami*> of all ures^ two motinuln f tmat of 1400 acres c^b, 

S enei^ nmfromtlib^tO one humliwd acres, Av<*ra|,;e ur the 
I'ltnct l^ta een fifty ml histy ai*res In tl»e uplands 
of stCK k IS the main ub)eotowithout neglccung the produce or 
Iht. (Imu^ • whilst they lind lonvemencey Uioiigh wiUioiU piofit. 
ill iLgc inty aud precurtouhilUage In tl«. lowlands, |y moist 
loams, cHpictally m the more humid eUuiQture of thi. western 
i oaiitieSf gra^ina is considered, and gtmeiolly ztcoiomeiuied, as 
4he most prolttable^ 

Upon an avirase of the whole, the district miy lie i''<d to 
bu Q^cuph'^l m that kutd of system called mixtcl husbai Jrv, 
breediner, ilaliyhiK, ami tillage, varying m the prop"' .f 
ea h in diftennt videos, acuirdiug to the imperiousii^ of 
ethiing cm.uimt«.nce »4 which will be heieafiu more lully «x- 
plaincsl „ „ . 

I armerg miy lie classed as propnotors fanning a part or their 
own estates, smitU proprietor!* or ytoiiien, uirnieu of the old 
school, and book ftriiicn 

'« Uijokfinnttg, the lernllsts of Marshil, ire those win 
know agriiulture only by rcAiUng alKiut it* Ibeory tliti 
ft ffM ullitif ns tlicy generally tired btfuit they un 

Jiniih {K-qimintLil with proiiic* lln. priutici «f the tountry 
tl (y louic to nsidi in is all wrong, and the mb «hitaiits all 
sav tgch 1 liey bring ploughs and ploughmen gemrally from 
adisUiicc, and when th« nnsurs icursjdic pi lUKhnuii re 
turn and the plou^lis are laid aMde 1 hey huUl the fanners 
<f (Ik uUl sihool as ihev cill them, in sovtiugn contempt, 
u ho bi retum derld* th( ir pm rihlics, and, m their ou ii quaint 
pht asL, atvle then inclHctual ultttnpts to list d lish a system of 
improved ogr ciilturc * a Jfaak tniftLji m * i he* <lo ci nstdt r 
nblt K lo I m the vieinity Ihiy dwell in I »implovlng lalmureis, 
and by ihiir iiuiiorii^ iinpleniuiU the> < icn the «yc*h of me 
ihuitLj} Mustul the harm they do i» tu then kihe*i they 
injure uthtn mosU> ly an txurbitant ndv ime in tin wagi s cf 
wrv uus, ispccntly il such asprtUml lobt Inm b iihfls i bey 
givi double the wages that tbt old cstiblishtd fornurs in the 
r«%t euilivited eounties, Salop or Hertford, &e will give 
1 b< Y hase gem rall> eeiy eaaliml notions of the value of land, 
and tin pu vers of muI I hey re ul ot the high returns of i tops 
In hriclAiid oreliewhere, and cnUubtte fl ere^ntn (he viliic 
Ilf laiul 111 the uplands of Halest wbuh if thc^ n ivelaii* to 
let. inakts it exlrcinely ddlKult to deal with Hum Jfnir 
o| Jni >n of minure dt pends on the bwk they hive read I si 
Ji JtUii > t iiJI IS thetrf ivounti iiith r, Mil r< qunes nothing 
but p oughiiiL and atiiTiiig With A /iw»» m wiii, 

Ins brother iT only «i few miles distant, and on tJi kiiul 

of soil,/(ins u juthhiff ' 

J ImphminlH 

I he Welsh plough is in common tw, and pi rh»n»s a more 
awkuard, iinrne inn^ tool in not lu 1 1 f nnd in niv iivilJsed 
coiintrv Jt js net < ilrulahvl to <»t a furroa, lut t> teir it 
open by mam force 1 lie share is like a 1 ir(,e wedgi, Uie 
touiUr romiM 1 m fore the point uf tlie shan MiraelimeH, and 
wniLUnieB atinds ibi ve it the * irth bo ml is a thing nevir 
thought of, but 8 sill k (a beilce stake or any thing) is t lsIlik d 
from tb< right ouie of tin h< if ol tbo sh on, iiid * xt nds to the 
hind part ol the plou h thia is mteaidisl 1 1 turn the furrow, 
which It somitinus mrlorms, md somiimits not, hothata 
Inbl \ lueghed with thb in ichine looks as If a drove of swine 
hod been moiling it 

llie llotherun and other Improved plough'* *vc In 
among tile propruUir ind bu k taimeaK andtht 'stoUhi lough 
Is loming into very genual usi \ Linileni in, a niv il ollKeu 
in t aioliganshire, inirmiuitd the light Hothcrom, and nislsud 
im ids ploughmen using them A& M,on as he tiirni d his h u k, 
the new pUnigii» were dismissed the seivice, and the old ones 
brought bito the fw Id One dav, In ft rage, In ammitled the 
old to the tlAmeSfOnd set Uw aiew ploughs h going Afterwaids 
taking a ride to cool hi i self, and returning, hi found the new 
ploui,hs in thediuh>anduld ploughs bvnxjwKl from the mi^h 
lioursat work the roaster ifien tliinkUigit usele^ lo|itrse%erc, 
gave up the contest *• I hftve,” said he, " seen varioito kliuls 
ot hum in beings, In different ports ot the gb be, from latitude 
I to latitude fifty frur, but r ' * obsiinutely licnt on old 
l>rm tkes as the Webh.' 

JI i*wU, h&tij of Gallt r Gog n©«r raermartben, being 
equally unMiccesHfiii in eitectmg a revolution at oiii e, tried the 
pliui of altering theirid plou^* In a slight iltgri-e, and hupcs by 
one alteration alter anoilier, at Imgih to transform them bito 
JUitheram ploughs “ unaware:! to bU sturdy ploughmen * 

Woffu lut ttnd diimsy two and three hors» taits nreingimeral 
use, almost every farmtr of forty pounds a year wmt has a 

wof^n SnglehoniecartagalngroundbutAlowly4 Iw* 

introduced into the vaJi of J^wv, several yeAn a go, by I-ord Ho 
bejniour, into t,mdigAn»hhe, by tbe l''i« riiOTas Joimea, 
Km , and mto Jlrecknoi kshire, by bit Eidwart 
A hoy rake, with the head forigng un^jua! angles with the 
handlia, is m use in (damorgaiRliVre, the only advaniiige of 
which Is said to lie that of not obliging the ralctt to step his 
foot barkwwnl at every reach- 
4 Arabie Land 

In general vretchcally managed, especially the ml|pws4 iTw 
Importer proiiosei, to send farmers sons to improved districts to 
aerve apprentiroiihlps, as better than examples set y strangers, 
which nave been tried wlilmut bucc^- A ii^toiic Imiu pro¬ 
prietor brouebt what were eonaideretl as enlwbtei^ farn 
from ScothSd Into bouth Wales | W as Fassel ym judi- 
cioutly oUervet, « New practices li^hustot^ry wUl be m»t 
likert to fuccerd through the medium of naUves the 
country* They have an unconquerable diMike to every ihliig 
Introduced by Simnieerh . and not without some reason, as romt 
of tlie peopw who ham emne into this countiv the 

J'-nglUh countJo8,and commence farmers, wt're In Mdcircum 
staruxs at the outset, and therefore have not succeeded In toetf 
undertakings, and the natlvea, eager m reprobate any thing 


of a diffbrant dcserhiticoL avpfiwp^tfy uikte (ha h«c«tsKy of 
doing it, and, geniaraUi, it can only tend to hoataa tneir Jetal 
ftiluie Then the teaching of the natiTes, as yec^tmmwd 
above, would have a much superior efleet in eetaMhina rh* 
docinnea o€ die new seliools, tluin Che tatroducUon or imV 
strangers Into tiio country 

The sand banks chocking the progress of the tides Into a fIJH 
tract in Giamoroanslure, In order to rmda them more drma 
Uiey are mattedwiUi the toou of the sea mat weed. Mrdndo 
an nhrm 'ffit Hon f. Manat*!! 1 atbot hinds each of hJs te» 
nanta, uhc f iU laud In the adjoining raarcbeh, to give yearly 
the labour of a daj or nioro, In proponion to hm holding, as A 
kind statute duty, (or thi planting ot tills reedt and expe- 
m occ haa proud tU good Uiccta. 

5 0/tfSt 

a torrert map of the rhers of a district, with a acide of 
their fill In a given number ot furlonga or miles, and of Ae 
mountains from which theg^ow, and those dl*tiitgul»Ju<d liy 
kinds ot qu UUy oolutm,'* a mwbt give a tatr unlmato 

%ii the quality w tbo soils and grthwai of^thc rmpottive valbvi 
intenecting that district, though anomalies frequently form 
csiLpCions hi valle^v Hs well aa on sidelandplacM 
Ihe ]irirl((i. of fu^t«ing iiafctiuws, almost peculiar torardl- 
gan<ihm, haa fetn alrculy aescnbtd ('•S37 J 1 hereimrttt taw 
a pfive (1 at had lieiii trgged Kucccssivtiy for siwteen yiars, and 
a(.<or((inc to Chi Unanl’b information, was Improving annually. 

U lien i mtl has lietn mowed too long, one yc Ur's fogging is sup¬ 
posed to reiovcr it Mocsy pAKtuivs hip iicnerucd iy h* It 
let fenbhe^ thi soil with wnd'*, that by this means are Miflkfid 
tr> riiMm and iilted on tite ground, ana It h said that two veari* 
tocMog ^111 vei over land*, lit thorn lieevirsorm* out bv tillage 
or mowing C ittle used to fig will quit that may be given 
them, HndcUar aw ty the mow with their fm to get at tl ♦ f<«- 
J he fitUU projur to be kept In fog must bo o( a dry, soiimii 
ind (lost soli, the arLillt^tnis rather than tlie silit eons < arUiK 
ihould iircva I ui it but nut so tiiuch as to be own retentive of 

Wfitir 

The late Ihnmas Johneo, Ksq , of Hafod.oTiseivcw, ** Fog 
ging is giUiiig nut of reiaitc it must have orlglnatid in 
'nnce, amt u ant id a summer stock of cattle " 

(lovifT is Ltown ill somo few placi'e (or ««d, wiikh w •'epar- 
ated fium tlieheuls In a common tom mi(l,tbe up)KriiiiI1- 
le I ling nplAud (nr a bme with a square pie^fc of ot k 
furiusliLd with eight wmgs studded with nails on tlulr i ppir 
|urtaccs 'i hese spokes, by thuv rapid motion, soon beat out 
niL sec d * 

8 OaKftm 

On the rnaiitiroe coast of ^oulJi Wales cenerally dery pro- 
dot tivt thoK. ofthe cotr igirs U ih r attentfeikgo than in otht r 
|i ir(» of tilt riuitrUt, a pkasiiig mixture of flowej«,MnallAiii»*«, 
and vthitables «. ^ 

(hrhitt tg m Itadnonhire and Brecknockshire thrive well m 
the vallisH, hut miT* esjicciaMy In the val« of Wjc and I7hk. 
Not much Cider made, except on the Wge* 

7 II oods nud r/aiUattom 

** it irt, from old Jc&d>), (hat estates wen fnrmiTly fold 
it an inferior Tiricc, in cimsequenct of their being crowikd 
witIitimU.r 'limci are now (hanged ** # 

iltm oie 1 great many oak woods and coppices in hiK^ 
irts rf the d strict, and many tlinvmg plant itions In cy(IY 
irt of It It IS c alrul ited Ih it it m average stx millions of 
ill art, iiinually piniited, iftlii bo tb< fact, It U probable 
nc tc ntlis of them ciUM.r die or art doomed to (oine to nothuig 
for at (h s r lU, in fifty vears, th» re would lio 130 trtts for every 
acre in South Waiet, which, added to the old wood and co|M, 
would give 5110 trees, or uii>u(,h tu ruidtr Ihecouolty out tn- 
‘irc forest 

8 lMpiotfeificn/s 

TSumerousauloiiuits hate been made, ana (encing, dratning, 
ml, m 60 I 1 U ciMs, siatcring iirattlMtl as In othtsr counltes. 

1 lure arc ne iriy at res of fen and sands on the coast of 

( aidif^nshm. whuh are condiUrcd highly improvabie, and 
rhuii it hui b en at dUlcrcnt tlims in contcroi^don to <in- 
tatth <)f one ot the h orsl iMUts ot thi* land, t» late aciiiul* 
urist ])r. Anderson, who was imuh with Jokioen of JlaJod^ 
aid he could make it carry wheal in five ycorB. 

0 Lwt Stock 

kVorn mcl^t records it appears tliat the colours of Welsli 
kltlc were white, witli red eit*., hke the wild I reed atCbil- 
Flnghain (6801 ), thiyapinar (« hue been m a wild Hate so 
' (tc ns (he time of king John J he nrcognt *tock are of (bu* 
kinds the cod blacks of Feinbroktshhe. the brownish Muks, 
or dark browns, of Glamorgan, (be black runis of Cardigan- 
hhm. Ciermiitbenfchlre, and the weslern portt the < ouii ties 
ot IJtwon and Kadnor, intiodiiccd I reeds, from 1)erefi>i^bln« 
and '^hr gslure. Into tlie laiitcrn and more lertilo paxta of Bre- 

ww ws are kept for lireedJng, and making buiter and skltn-mllk 
vhei!«e Johnes ba* proved, that at llafod theese may t»e 
made at will co nearly resembling rarmesan, htllton, Oiou- 
cchUr, (r C hosbire. that the dlRerence cannot be perceived by 
good judges, and that the whole mystery con&isu bi v 4 tlQuA 
iDodca of^roiluclng it from ih* milk- 
The »hKp of bouth W lies are uf four kinds mounUineen. 
Glamorgan vale sheep, Olomorgan Down aheeii, and craaacd 
id intcTinixod breeds. .... , .l ^ 

Mcutdatitcert occupy the hiUs in the several counties of Iho 
district. 

1 li« tilaroofeiin .al. difep 1» tho only br^ In Wain, not 
Intrwlvcod within memory of man, that producoi uunUii, 

^8 Olamoraan Down ahrgi li a beautUhl and nodIcut 
imall hieed Feedmg upon th« oldoit and •jrcetoat p^nt 
ot the Umeilone tract, their mutton la .inmlor in tptallM ta 
moEt, and .nlhrlor to none, their wool la of the ihort cloiliiii, 

■ tad, and tine Wiey aw (tenerally Mlled. _ 

craeged aod brttag many experiments have 

lieen tried within tlie rbstrict, and most ^Iherotcntei^ly 
without the erperted rarUcular •?’* * 

their veeoliar diMtun, whidt centime IVtheIr imniulutlon, 
whonrier they a» removed Tho lii^oM tmet may be con- 
ilderod aa iha healthiest lor rtieep wt*m the diariot, but o.^ 
there the linpotted modem breed, hero bnra|^ with thorn 
the leab, the thot-iot, the Ro,gla, magROtij and a Ion, train 
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of dlieuet never heard of betm In Wiil« t there w to bo 
ranked amonff the iirottia {ifcomnieice 
JH^rnt ^he8mallWelBhin«riiitfiorpalAre>laronowlitmanv 
part! ntany eaUnet they ate a pigmy race, and may now and 
then he found In the hilly waliu of the Interior of the dlntrict 
Itmcwireiormerly every good breedc^hardysttongpun h«, 
ht for riding and walking up<m the form,being a cr »ibetaeeii 
a good aUed burse and tlie smalt merlins i and very unefUl they 
were^ but the breed has almost been totallr ntgleq'icd ana 
lost for they oroas now too much with the large andPaugLibh 
cart horses 

10. Poiihcal Economy 

Hoads as in North Walas, or worao Road ploughs in use, 
a characteristic lioth of their state and ot the nature of the 
niateri tls (fOod hmebtone, however, in the coal dlstvk ts^and 
«sp«ciaUv III Ulamorjran^iTe Manufaitures of woolUii In 
mvny plam and, owing to the abundam a of oak c o) sen many 
hides tunnod Potteries on a lagge m ale at Swan ea, Caritrir, 
and other piacts f tttnsive Iron and c al work^, liuia works, 
aiul A date mnny In ( ‘irdi/^anshlre, dec ' 

Iht Lm$ nmeifuiUt hhiie and iron combined, the stone of a 
bluish or grejish cidour,) tliough found in miny parts ot 


Rni^ancl, Is nowhere so valuable as that ftt AberthO w Wkeh 
burnt Into lime. It iS of a buff colour, the clMroct^istlc, 46» 
cording to tlie engineer 8meaton, of all llmea tecting in water 
Lins lim«»4tone tn all parts has a peculiarity of stratification 
and erterior character, so timt a rock iVfnay be known at a 
dht mco 1 he strata are ot various thu iness, from a few 
inches to a ft.w fe ^, and those commo^y aepanted l*y a fbw 
Inches thickness of mariey clay 1 i e fenruginous 
s4k.ms to be ecmcenlratud in tho Intend, part of each Mratuni, 
the outsr sicle^ thereof being moreponms, and of apa!«.r colour 
In Inlaifd places t1 e strata arc burnt allog^her, the argillaceous 
as wellos the ferrugmous cak lie Here, at Abertliaw, or orfm 
maritime coasts the str ita t imbled down, wltl In reach of the 
tidts, aro Iwoken and rolled about, until they are reduced to 
roun li d pehbleH or ii Nlnles^ from a few ounces to many pom da 
weight and these condst only of the nucleus or kernel part, 
the more useless sliell being worn off I y the a! ration of the 
furious tides 1 hese rounci^ lias pebbles are dflvi.n on shore 
ui inexhaustll e nuantltje«i 

Of af^niHttuntt toci /w« there are several that of Brecon 
instiLnttd m 175u, the earliest in Britain oiler titat of hdtn 
bur^h 


Sect. III. AgncuJtwal Sun ly if Scotland- 


78J2 <u./iice or this country is cstimTtLd at IS,'144,000 icrcj, in thriH natural divisions The first 
lies i]orth of the chain of Highland 1 ikes, which strtti liis from Murray to Mul', and consists of httle else 
than dresry mountains and sumc moors the si cond, or midillt div ision, cxti nds from th's chain of lakes 
to the rivirs horth and Clyde, it is mount iinous, but lultiv itid in the valleys, and on the lastern shore 
to a considerable extent the remaining division is coveicd bv hills with sonic inountams, but ilmost 
Cl cry where cultivatM or improinble, and highly favourable for most branches of agriculture flimigh 
Scotland, as elsewhere observed (7/0 \ wis far bi bind England in cultivition till the middle of the last 
century, it has now greatly outstri)i)itd that i oiintry, especially in arable husbandry , a nroot th it this 
IS the general oxnnion ot enlightened men may be d/dured from the notiies just given ot the I iiglish and 
Welsh counties, in winch it appears that the impioviments iiitrodueed or itteinpted tube iiitruiliieed on 
Arable land arc, with tew exeejitions, the implements ind practices ot Scotland In the man tgi nient ot 
meadows or old pasture, Scotland eannot be conspicuous, as thcelimite is nut iiiturilly calculated fur 
th It kind ot husbindry ihcwmtcrs arc tun long and si ven, ind the suriaie tu> irregular Inregird 
to live stock, the palm ol improvement vv is till I itily borne aiv ay by haigl iiid, but though theic is not 
that enthusiasm in SeutI uid, nor such I irgi pruet given for ea|ii^il spetimins, it may Im safely asserted 
that breeding and feeding ire londucted as system itie illy mil suKisslully thirt ismLnglmtl Woshall 

f lam e Ht the diflerent counties in the order ut their proxinutv, higiiiiiuig with that euntiiiiing thccaj it il 
tmay be suMcient to mention lure thit leases ire iiiiivirsil iii Siotl ind, gtniiallv tor nineteen yi trs, 
often tor twenty «ne, sometimes foi tourteen, but seldom for a shorti r pi noil the j oor are supiiorted by 
voluntary contributions at the ehureh douis, though an a sessmmt on prupertv,ndl paid by the pio- 
prietors and half by the tenants, may be in iiU it necessary, whieli is not gi ni r illy the c isi Assi ssments 
lot the pour arc Lemmon in the border rounties iiid the Xaithiaiis, ,nd on isional assessments, imposed 
upon the same principle, arc resorted to in most of the rtlicr loiinlies Voluntary euiitiibutioris arc 
found inadequate, except in the most tliinlj )Moplcd distiiits It is thereture i great though common 
mistake mvrngland, to suppose that tlieie iie no poor rites in'xutland, but they are coinparitivily 
Vnodcrate, and will likely continue so while tlie jiovver ol assi ssmeiit re in mis with those (the I inded pio- 
piaitoisl who have to bear an ecjual share ol the burden with their ten iiits It is heie that an essential 
distinction exists between the poor laws of 1 iiglaiid and bcotl mil iithes were eoiiimiited fur their 
value III land and land's prcsluec at an early piriial hverv piiisli his a selinulin istir, whu is pud jointly 
by the propnetnrs and the fanners 1 here is a professorship of agru iiltiire in tfie Edinburgh iJiiiversity, 
ably filled by Dr Coventry, a min of whom it nay bi truly said, that hi is univirsally esteemed amt 
beluvi fl 1 he be st aei ount of the agriculture ot tlie Scotch euunlii s is to be tuuud iii ufoi k’s edition of 
the Fmyc Si it Edinburgh, 4to, IK.) 

78o3 MlDLorHIAN, or ElIlNUUItOIISHlIir, eonfains 2"0,4fi0 itres, one third hilly and iiiac- 
ccssihle to the plough, and two thirds in tillage, p isturi,urviood i he store sheip t irmnig is pni tised on 
the hilis, and a mixtd aeriiulture on the low Jirounds Inicn crops md put itixs an ixteiisively eiilli. 
vated tor the fdmburgh market, and most feiincrs are mote ludibted to the,manure thev receive in 
return, tluki to the soil, or their superior skill many ot them are tuvvnsmin, imateurs, and speeulatr ' 
cultivators The Dalkeith Earmeis’Soiiety, one ol the most useliil that has been formed, and which 
still exists, belongs to this county , and in it dsu was founiUil the British Wool bueiety, now extinct. 
A variety of iiiteiesting inforinatioii resi>crtmg the progress of impioviments in this county, and in Last 
and West Lothian, will be found in Suial AiioUictiuns, Kvo, IK.'t, hy Ciiorge Itubirtsun, author of 
several county surveys, and whose ixrsonal knowledge extends from 17E7 to the present time fltobeit. 
ton’s Sus vcy, 1797 SUiii Oax abi utged, 1829) 


Vs 


* 


1 Geograt hteal State irnil Ctt rumstances 

Ct HUtte nee m n nxtrsinc luat. or c 11. ui v iclitom Fills 
on til low vvrts of the coimfi> lefor Ihrimlcr lies f in 
thus* to ten weeks In eight y ars the griitlest qu intity 1 1 rom 
that f 11 In any year was Xv 8 iml cs, and the 1 ast qiiuiitiijr 
9 b Incbet 

Suit murh tllviirsiAed londs hanging to the nortll nlwRys 
tho most fertile 

Mfn rat. A bed of coal extends across the county hum 
S W to N r Frrm sevqn to eight inllHH in hre dth wiilcul 
fur two centuries Limestone, freestone, inan ti, and w h nstone 
very ibundsnt Millstones in the pnriMiof lannycturk, also 
ninrbltt Some copper And iron on, mart, and lasj ur j ibbles 
on Arthur^aent 

Iltdtr htrenms liiconslderahle Fsk (It.t, Gael ) the largest 
river, fhw fish from iherinrt orstreains, but abundance horn 
the hrth or see, S 
S. Properly- 

Ahodt Md estates tnthe county, divided by the TSportcr Into 
■even elniiiiM, Ant clast, honi k to SiXSIt or upwards fiilh 
rina tOOt and Ufmanis sixth class, least pru] evties sen nth 
olsaa, urniirttei of corporate Indies total reiigU ui 1795, 
19J,00ht } IJuke of liuccleugli the first pn^ietor 
S SuiUingt 

Mam geMlanen’s teals, vnd tome finetunii of cattles and 
xellgloal bouset. 

A firmer’! matra^sn If Is here caltisl, consisted formerly of a 
sefor low buildings, in iheform of a siinsrc one side w-is a < ii 
pfstl by the master himself, whoK hat loulon was composi-d ot 
ntoor throe dismal apartments, on an earthen floor, having a 
MoghaiUng and a few diminutive tights On uiother snie sto d . 
Mtbt)iun,lii vhicbjim tooi Utiibt,rk» from the idea oi givlnKj 


more stivnfjth* Vicrc 1 ui t into the ttiU from the finmd'itk ii f 
fhe wall tHii not bein^ more than iivtiftet In hiijsht Ol))o 
'•II f) t! e 1 Avn MLix t> c *11 ibies ai <1 the 1 >rc» r row lu u^e 
rhe stil k Hcrt t tallv 'witimut divi iun 9 and the h incs fi'd 
Ml coomi I I ut the ic t c'iuIh lt>i4]NUMvip uere LAih con 
t ed 10 ihiir stalhs Hr coitifwek o uned ihc remaining 
Siilo 111 tl4 mid t <f ill lay the buildin)p» 

were nndb turf nnd atone allcrnatr j, or with i>tonL> and 
(I ly for mortar the r t f th itch, i r m tJmU h and d< o( (turf 
(fRods) mttrmixecl t iiithf. dtuils on t1 U aulyect wdl be 
found ill A / tsota Ruml HeeoUttlioi a. p 70 

Kirnicrlis now m the Ijrat htyle ot commodioumcas An 
cx imilc g \tii of itik farm 

I n-iricrlr very in*- m, now much d Hob« it* 

KOI , 111 bU Rei lihciuma, tkea a figure of a modern 1 otiii iii 
roiti^ in ifo lut btiigeof reflmmnit, which k by ho rouuia 
inrititig 

I arniH vary from tOQ to Wl oerm I armers divided into 
three (la 8 H«i, i^ieculators (onverti from other i rofciftiimH. 
IndU'stTloa'c liboureis w)^ have acquired tonic pro]^ty, and 
faritiCTK sprung from fArttiert 

Sjcriiiof M > In the fnimediate vicinity of the town^ thd 
grcAter fmrt of the landb ore c ittiv^ted, ni T b\ actu^il fini ex*, 
hut whAt mvy be more prmicrlv termed bpecuivinnt in itfrhul 
tore, people with whom rirmlng ih but a aetondary oljKt; 
th Ir chitf cmpli yinent being ettiF what wai their arii^DArm o- 
foiiMon, as bakirg, Lrewero, annkei)>cirs, or Konie other dimnt't 
oempatfon , and who nre ofteoer Co lie found tn tbeir town 
I «igm^, or in th ir coiiiptang boqfMMi, them in ti c midtA of 
Uielr fanm, atttmlmg to the operAiioiwaof huKbsndrv One 
reirtaiii bttM t, «hfoh the BpociitaiionB of thla oIhm proiiuce, | 9 » 
that the r^it of land la r'Uaed above Ita natural mcl tor, 
they have alwayn tome oUier iHiafoebt to dive bvg tlig) ara 
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AOEAjULTURE of MIDtOTHIAU. 




enaUed to ikAbrd mon rent j and !n fiiet glva inora than tn 
actual fiiTmer* >mxm aole dtt>«nd«SM e la vpon hualmndryt u 


HCoff nacd for waadlnn cm the Mable landa of thif e«ai4^ thtti 
fai ihoM of any other in Scnttanil • ftU|»|ioaed Amu mara town 


altle to pay i while th^r eienione in. aKri^ture, thoi^ In manon ^nf| The town manure anitiMMa tte aeeda 

fftneral ioundf^ on aood princlpM* commonly tmd to waap- brought In mm the country iu hay and atTiiw»uhicn ere or 

...--rL_. ri-- -ii.i..*-- —Tciriou* kto<la» but ohIeflywiUI muatanlf wild racUib^ (lncfc» 

|]ilitle,£^pjr( coiich-graUf dec* 


puintmettt to tliernaeuw, ibr want or that unceesmtf actontino 
whith h indiapODsaAe to ffood (ciUlleation« but which their 
otlicr arocat loiu prevent th^ Afom IwatowJng." ] S, l,{ve Stock 

lho.iTOrfarHj^rn**.«iif Inconfimnltytolhetoll. which jjuie Mttnllon wo» fwaierlypald to <hli depiitmeBti but 
has undmono wm litOo kdlontlon. and to the lUmate, which*, u u now-ondocted on ini)m>ved principles Tgreat rtanr 
linatur>ilyaeveTeiUemeilU^rvtalnatUronRcnNtofth«maa • c .r .. r . »•.. 

nin c€ (Iietr Ibrelbtliera* and to live and toll under th\same 
uncoinfartablo cirrumatancea* Their houaen are damp, vvoIct 
and dnniautive, their faro alinple and limited» and their 
labours hard and even opprcaaive But th^ have days of re- 
liratlon* m which tb^ enj<<7 themselves at fain and markets 
their inamoge ietUvitlea are almost boundless, and thels. 
funerals are pompous and ostentatious Itebelon is mointau ‘d 
in alt the austerity of Oliver ( romwuU and the covenant 
These firmen are the only ou«s in a roiiiitv containing 
c tpitol to en, who are likely to lieCter thtlr condition Being 
inured to the practice of the most ngtd e< onoiny* they wllli 
«!im> translatml to a warmer climate and more ni tl soiL very 
forcibly teol a melioration In their circumstances« and ir ttics 
liavi fortitude enough (as the first race of them generally will) 
to periu verc in thrlr origin'll habits of frugalitVi they may, by 
lUnt of mere smng, at the rite, perba}>s, oftao and a haft lax 
(4.nt yearly on their capital, ac<uinulah, in a lifetime, a sum 
tint innv be eototmed considerable But this thriving state 
will iMily hat dunng the first generation Thnr som ha 
t Itu tiea In time to an easier mode of hfo, will amid tlie great 
liixuiy with which they are surrounded, lose thilr primitive 
hiin|lkity of manners, md with it the faculty of saving, on 
uhi( h al 1 c their pr^peilty deixmds 

4 

Did Scohh ] lough, long and he'iw, and dr'iwn I v four or 
SIX homes or oxen, and till ibout l7Uh, when Jha. firiese ind 
Cnrl sk, rlergyiiicn, cried wiieel pi iiighs of a liLliter constuic 
tloi>, will h thi^ hid seen In Use m DilktiUi Pirk Soon 
aft IV anl Smills imprived phi^h « ime into notici Jlo 
berts n mentions that the ollcn rtc< >1 fanners vrpn vir 
giturvlU their own plough weights, anil m ikers if their o«i 

II plcim ntv of Inttiluuidrv , with verv little aw bt'inc c from th> 
prof skJ inal meihuili ihtv im| It incuts wire iiidctd mule 

III a very <liini*y’ miniur, hut otlterwiM* string and huicy 
enough They had all ttf them a set of wiight s fotls f ?r fi' 

"Uiri. se iHuralJier Urrti is p K4 ) The life Mr Jh rn' 
si klU, it On thill, mar >(Uuburgh,niafU with lus own I ands 
the lirst winuowmg in'uhm us^ In thi Xothiins, from a 
model ul one im{iortid iirom Jh Hand {Ibt I ll8 ) 

5 Ln<io^m^ 

17^0 commons or common fields Hedges first pUnieU about 
(i Arahfe 7 and 

lien tidal's axe raised high, tliey should not lie laid south 
and north, as th< i rop on the east side of such ndge Is Cf in 
nimlv found very deftchsc Ihc same thing 1 vUU in tlic 
countv ot Lane istcr 

7 6rdtif 

\ Giy little fiermment grass excluMvc of the lulls and moor 
laiuls Alluvial limU on the bank^ ot stre mis so li I Ic to 
imment^e flooils, bringing down bolt, At that If jii grass it 
would often be muih Injund, cousidcTcd thtrcfirc more 
protitible to keep ihiiii m mm Him. is xon c verv pro 
diK live mead jw land ncir kdinburL,!!, irrigated lytlewitir 
^hnh flows from toun, carrying il w th it n grit soil, Ai 
The pr du e<f twclv ir hltetn acres ol this mewl iw sold in 
lS2(i til an iverogi ot 4U per a re part of u leached m arlv 
ffN!, th< punhascr rutting ind tarry mg it oil, and lmurrln^ 
all otfier c hargi t This, of course. Is uiilv fur one sunmier, hut 
It a ill Meld four or live i uttings dur ug tl at m.i rai, or rather 
Iwtwecii the end of spring and (he Li^innint, ot winter 

8 Gai (ien^ ana Orchards 

Henry Prentice, who died ab^ut 17Rd, was thr ffi^who cut 
tivited whlto peas, imtatocs, turnips, and sundry other cull 




cows are«ept (« Edinburgh, and wall kf^ as well as Judt* 
cloualy s^ectcil Hee the art i>mrw m Sup. to Buev* Bfd 
art A^rufhirr* tiralloway and Aynnbre cows preftond, and 
Clydesaole horttoi tonne Imffkloes of the Mysore varied In* 
tFoduced by C<d Murray not supposed to turn to any vtran* 
tagereuher as milkers, or for work, tw the butclMnr, but form a 
variety In parks J.oid Morton subsequently Introdupod the 
quagga(£^U 8 Qu^gu)on his park at Morton H^i the 
same purpose Bees a very popular speclou of live stock with 
aU classes, 

•l 3 7?«? al Econoftfu 

Wdl mpplud with work peoplefVom the bigMahdsand lie* 
hnd With tile exception of some firm servants in the imme¬ 
diate Vicinity of h diiil uivh, they are, in general, ordCTly and 
moral C hiidren taught hi thi pansh M*houls, rmding at Mie 
slnlUng ind fair pence, writing and arithmetic at two shilling 
anil sixpence |H.r qunrter, Xura, Ate in proportion 1 he cm* 
tagis ot ploughmen conust g^crally of two rooms on t^ 
ground floor, with a pigirtve, anu KM) square 3 srds, orupwa^, 
of garden Mound The furniture consists of two bcif&, a few 
rbairx or stools, taUU, ihest of ilrawers, clothes press, dec , 
mid they are all ambitious M having a tnnt piece, if it wms 
t niy a cm koo clex k J he whole may be worth from ten to 
twilve pounds ihe Sunday a dress of a young ploughman 
tomUu generally of a coat or blue cloib, at five ^illing^ wa 
sixpence Ihe 3 ard, velvirct virf, corduroy breeches, white 
cotton i^Dckings, calf skin SIKH'S with black »flk shcMshnots, 
bhirt with rumi^ at the brcist, white muilin fringed cravat 
And a b It worth cigtit or ti n shtllJngs 1 he shut knots and 
rufll s are, indeed, rathsr unermroon, hut all tlie other anl* 
Mty ninth m uee Ihtymakc a very good appw* 

, . d e>pn pay attention to the fashion In incir fo hTU iey 
still Ihe in much the eamc xlmplo way at their fiurefathen* 
Oatmeal Fcinns the basis, or principal part of thwr su^nance. 
They have it rtgulurly to I rcaklast and to sup|>er, made into 
pc gicr, wliu h they cat with a hniall ftllousnceof liuttrr milk* 
At dinner Ihev eit It In lireacl, in ademkm tothwr kale, ^ kind 
of soup inideof barto} broth, intermixed with gwwis a^ Pot- 
hcrl a Jo thin they 4 ^d at tlmert iiotaioeo,and n*»h orMilicr* 
ent kind si Idom ♦hull bread, and sliU mure Tiwly buUhcr's 
eit 1 Ins modi of living, in whith, although with no great 
there le ilways ahundime ot foiMl^ seems to be vety 
toiiform ihle to the natural ronsiltution of the ^ 

an fuuni to go through their lalMur withe ut foeling tliem* 
scIms tppressed, and enjoy a state of health whiiji Ji very 
seld m )iitcmii>lid At an avern{,e, tlicy are not above two 
Usssk-k m A year 

W h It is al 1 ve stated refm chiefly to tlw condition of tatm 
Mrvints, who are hired 1 y the jeufi and who»>e pi^intal eiri* 
plrvimnt fh ilout till horses, u> the fields, or wl the ii>ad _ 
IhcTcis, hovtever, ancflier claasof uork people attached to a 
firm, who urr hired 1 v tlie da>, or by the week, and uhoSa 
ii(]oymint is usually in jcdiling iboul the barnv, the fences, 

' t lu w Iter furrov 1 These arc called 1 ibourers, and in thur 
circuinsl nce» Ind mode of lixmg there la u cmislderable 

diflerince between them and the others. 

Ali1umf,h thtir w q..ei are In general at t hlgl^ rate Ihan 
the hJiPd servants, )et tlwy inike notnich a wxxl appearance 
ill (heir dress, nor are so wc 11 sc-en to In their «GtuaM,aB these 
7 hey aregtnerallj, as we hand io mouth, alwawin 

uant, which seems to arise jirincipally from getting their 
wb le vk tges in inonev from week to week, which tetdsi them 
rontmu iliv to imirkit, nioviding their daily su’itcnance, q |ito- 
rince left gcncially to inc chirge ot Uicli wives, who, ftom this 
■onstviit running about, get into habits of idlen^ and want 


, - — of attention to mat g^ housewifery which Is tlir glory of a 

nary plants, on in extendee v tie, for tlie Edinburgh market, dWent cottager* wifi 

about the year 1710 BtUro ihnt period, the supily was li 1 hemia^tv of coal usrd bv theooromon labourers»about 

mitod to what could be earned in 1 iskcts hts can ming tlw - - 

fret that appeared with kite hen Mull In the wueets He even 
riiied cnctiniliers In the hddi, but hh cwt load of th<re met 


with so little site, as not to entourage a rep^tion I hough 
he died A pensioner on the pcxir's itinds of the t ammgale, his 
name deserves to be noticed with rcwiiect, not only ub having 
intnaluced several of our best vegetables into cultivation, but 
from his practice i« a rultivitor, which was qiiTited and Judl 
Clous, however little it turned out to his own icconnt 
S 6 atilktries About ItOO acres on the banks of the l!.sk, ind 
chiefly near Kodin Crop continued on the eanie ground 
without end, but digging down and replan(|ng every fourth 
Jt^nr Toch<ngeevetytwen(yurrhirtyy»an:esteemed abettcc 
practice I ands in nursery iirrra Mawer s hothouses at 
Hairy, and tiotwaUs of his ImentiMi, filmed and described 
Ihe hothouses heated hy sham Mawer was a I ancashire 
man, and formerly gardener and sij^ard to the Lari of 
com He wis an excellent gardener and farmer, a man of 
very general information, ana highly respected He w as exten 
sivelj emplmed as a layer out of gardens and roads, and hod 
the general charge of the gardening and tree dcfiartment on 
some gentlemen's eatateiu The compiler of this Enryc lopndia 
W 1 S his pupil, amanuensis, and droughtsmaa for the three 
ye*m preceding his deadi, whldi happened su^cnly 
■poploiyln ISOO 
9 WGodB and Pkintations 

About 50(M) acres so occupied, tlie grC'^est part artificial, and 

i ilanted since 1750 Hedgerow trees never come to any thing 
or wont eg shelter , belts do no good unless twvocy rows thick 
at least 
iO. Waties 

hone but extensive tracts very-poor, 

11 Ifnpi^ovements 

Xhraintog well understood and extensively practised Johnstem, 
who wrote an ocoonni of Bikington's mode of draining, a na 
tlve of the county* Edlu^rgh and Leith afford about 40/im 
cubte vazdi of street dting annually, which Is cdintnmily laid 
within fhre^mUes of town. Horse dune, however, 

canfedtrwdveiiiilaorAtrtto. 


J he quantity c. --— - — 

thrci fourths of a ton for eotb pirvon In the fiimihr yearW, liv 
farmers about two tons, ind in fo iiilios of iht higher rang 
limit six ions llie pme at tlie ym '» ft®"* **Ulu|t« 
o seven and six^tiDGa the ton, acLonbnK to in Tioinlly to 
Ldinltirgh _ . . . 

Such was the Mate of dungs m 1795 Now {I 8 TO), at the 
dist incr of hro and thirty ytors, they are doubtliBS niaterialiy 
altered The use of whtalcn bread i» general, butt hei s meat 
much im re common, and cott«%Ld more isotninodioui 

H Poltlical hconomy 

Hoads M> bad }iTCviously to 1714, tbit whcol rirrlages for the 

C rposes of agriiulturt were VCTy little ustd, evin till 17fi0 
y and straw carried to Kdinbureh on hoisebat-k, and tl o 
duHL taken bark the same way in bigs hle( 4 .efc a good deal 
employed in those tunes they are incsitioned hi Che turnpike 
act ot 1751, but unnoticed In (hat of 17au, which hhows ilHiy 
Juki been diMised, a proof of the extrnoidlnary progreais of 
improve i»(«t when once commenced, 111 consequence of a 
demand or desire tor it horct-d improvement goes on verv 
ddlerenlly 1 lie roods of this county are now under one uf 
the M'Adam family Some re«.ent ranaU and rail reads haw 
lieen formed One of tbt most important imprewemeiila Is the 
Union C anal from Ldliiburgh to Che Poith and LUde Canal at 
Palkirk, which has addtd gvrally to the valutM p^«v on 
eaih hide«f Its line See JSdtnlmrghsIare, and 4 Am/, In Sup, 
to hnr Brti and also ftobertwin a Uurai AsMdtcrtfous 
ropes, and soap the chief manufiictures Iren worn at ( ta- 
mond, where nails, spades, hlos, &c are extendvetj fobrU a^. 
^cral pape# milla^our mills, and various minor manufoo. 
Lories and works for weal consumption# 

15 Obstacles to Improvement 

Illilcrallty of landlords, game, thlrlage, the dogs rffidln* 
burgh, who greatly harass the sh^, the dii^obstooJet • 

Hi Mtscfllaneou^ Observations* 

The I^mers* Society of Halkelth, for the prtisemHon dt 
Ihieies and encouragement ol agneutture, instCtuted in 17W, 
still exists, and has done much good It Is cnmp<rted almost 
eqj^y of practical formers. Hmall't pfoug^ the wfnmreliMr 
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PAaH iv; 


ftnd tbreshlnjr marbincft «afl7 noticed and recommended by 
so( lety. Tile fariuets In tluft oountv have ton;; liad In con 
t«.fu|>lttftoi» to get Instituted by loKo! aiitlioriiy » socletv fur 
the tr^nltun ^id nunutimment of a |>«n&)onaty fund for the 
ift tdoMii and oiplians of fUnnuai on ivinclplcfs iiiniiHi to tlime 
'Ahli.h govern the widows' fVtnd ok tlie mlunurs of thi. Chuii.!) 
of Scotlaod 

Aa appendvs to the report contains thirteen t apenij some of 
wbluh are curious ta an luatoncal polut of view ^ anU^showmg 


how soont in a rapidly irnjnrovL., s bat Idea^ and 

renmrlts'uvdi^atueuby tlioseo .^'/iafierwards* One 

i»f dnikO paiicrs di«icribm the urigin_d progees of tho BiftisU 

Wool BoiicUy whoh was fiegun In this county by Hir John 
Sinclair, in 1701. 1 he ecunom) of JolyisloiPs aairy U daerv* 
Ing of iiotK e for accur icy in t)ie detail t^and for new praobccA, 
such as linking buttet from whey, fee ting cows (m wtnnv &<*■ 
Maiknluhif another amateur, iiiul lftn>buint an liitfenious 
landlucu and cultivator^, are aiiM wu^hre^ng* 


7834 E\ST LOTHIAN 1Q0>86J acres of surface, un/er an exccothngly variable climate, the greater 
part of cKceUcnt soil, and troll adaptotl for cultivation the southern district, Lainmermulf, hilly 
and mountainous, Hith a moory sod, severe climate, and chiefly under native grass and herbage Some of 
the most distinguished Scotch agricultural patriots, authors, and mechaniOb belong to this county, as 
Cockburn ot Ormiston, Thomas sixth Earl of Haddington, Tletchcr ot Stlton, Adam Dickson, Robc^rt 
Brown ot Markle, the projector, and for a long time editor, of the I irmtr’s Magazine, Somerville, author 
of tho agricultural Kcpoit, Meikic, inventor ot the throblung machine, and vaiious oUiers (SotucfitiU s 
Genc'ial 180o) 


1 Property 

ifcni rally in 4 OYiMdcrible cslatvs, thi- ibnuf 000^ 

and not many luukr 1 ^X 1 / i leir Iniurt geiiei illv of the 
cruwn (i e tre 0 ho]f 1 )j somi h-ild of ^ubjecN M|«.rior (coi v 
hild), and sfime ul tha corjjorate town» of tiuudlngton and 
lluiibir « 

I Pnttdmfss and hnptemi n/» 

It ni iv lie sulHi leiit to slate ihit they ire sii h w<* hive 
descriliLil hi the InkIv of this uork «is or the bist d (in (i in 
Farms giiuiallT uicdiiuia of the county about IfHV i 

yeir miilu'it 1^00/to 1S(K1/ 'iho/irstindiKine^Me einitlc 
aliontl7?0, firuicn were intnNiurtdfniin Ifollimi in 1710 
tile two Iv i c plough in 1779 , *nulthe(lr^t th cshing in uhmt 
in K'ib f *illuwiiig waa introdiictd from>ngIant1 lUiut the 
sAmt time as hcdgti J he sixth L u I < t If iduinhion wA<t the 
first pro) riitor, and John Wulkir, of lb. mston, iicai JHinhir, 
till (ir'«tf\nn4r IJi took tfit hint fiom snim I nglish irivt I 
brs, wlnlu the) spent i ni|,ht At hm house, md wim whom In 
lud A ctMid (U aI of c msLi aition uimn tin. subject, so nuu h 1 1 
ins sitUta tion, tiiat he m tdt m t vu( riiiunt u) on txAciAslhL 
fn I iwing sumiUi.^ which he tan id tbi(n(th m spiti of tin 
Animadversions cdT Ins miUit ours, wh > wtre divided m thiir 
opinions AS to thi sin ty ornis mind, oi Un stO iliiy ot hisi i 
(iinstAuces ihi resultufthi ex|H.rurn nt g ivo Ih in i hift r 
opinion of both, iml thd r tnin w is so abnnd irtt is 11 i uhu i 
liJm toeiUnd hisiuxtyeai s t illo v I renk to (wciitv it ri s 
aftirlrhieh the nradui bei;in tu spn id tnd so i irYr a the 
ycir 17^4, hiHowing tqion all tlie stns ig ils w is common 
(liroiighout tile county, and haHiontinii d to lie soivei snee 
Th T4 (in ^ nofduubt tint th cirly cxeilknce of the lit 
Jxahian agrlrullurc w is in agrcit ineisiiri owing to ti^e iiHro 
cliiction ot tAllo Miig, wbdi, togitlur with tin use of dull 
er ps, liav« conliriuisi to pls<i ic it diu hetl of the Smt b 
(Unities I'otatiKs intrKlineil to (iiUI nilturc il oiit l 7 H) 
tiimins first bv t akhurn, of Onniston, aiKiut 17^U le iniio 
(bleed and eiiltivated in the drill m mnei m 17fiU ttiK sown 
from tiine^ inmemortAl, bm ihieflv on a sni ill sc ile, snJ tor tin 
borne run iiinpti m of the cc iintry mb i1 Itants > very i oil igcr 
h lb a simll 4|U iniltv fro n h ilf x peek u> A i c( I c vn, the ) lo 
(iiii e c t whu n fiimihhiH Imtst f ir the use n his finiiJv 

iMtin tnod with tiu giexle t i in lint, owinx to tl« 4 I 1 
triAie, it was found to produce lebs bulk ot herb i|,c chan red 
clusci 

> Oiasi, 

N ilural meadows and pastures nr not admitted into the 
Kast liotblaii syhtem of hiisbo ulrvj nstiu v atuI junii onl> wbire 
fiiliire, 01 (erUin loeil iJiiiiiiisiands rend r in s me 

fvKAbun*, unavoidable, and are never kc)>t > luminlv nr from 
nn ub*a of profit Miny finmrs fillow hnil to 1« fir 1 hw 
years in grxss, especiallf whi u it his lievn exii listed long 
and Imjierhet tillig , Dutholdbof tivisdisri ption sn not lo 
be nnktd lu pemiantnt peiturcs. In the oiji L is to lestore 
tliein, \a tfon as posui>le»to a stati. eA)>abIe ot bitnlng i rn 
enps t> Auvmtagc 

Uotftt mtroduied by the sixth lari of naddmi^lcn And 
Corkhum, obnnt 17^0 or 172i, but mide Iittic pro^^ress till 
171(1, now gencriUv Miwn wnli rje grass Application, grax 
|ng, soiling, and ha>, but (hlitlv soiling 

4 Ga) (tens and Orch/v ds 

Some few inirkii gArdens and nurseries but tlie rhmnie 
deteanotadmitotoribards,which ire ver> riue RvirycottAge 
h is a garden Anucual* sUthrltni to proilurc the various coiri 
mon kitchen vcgetablus fer tlve cottvg 1 k &intly Tins il iss 
of people an 11 markolilv ittentive lo the i uitiv ition of the r 
little spotA, mid derive great advantAg* trom Umui, it small 
cost tliu labour Is enUrely jierfurinrd ^ter their ordinary w ark 
Is finished 

6 Woods and Pianfatsons 

Seanety any of the flirmar, imditpqia of the latter, of any cv 
Unt, exc^tlog in gentleinni'a parks flOOniTes on J rifng 
ham ilemesno (Oaiitcd hy tivtt sixth Firl ot flnUdifiKion, wJ^i 
wrotea treatba; on pining, about 1 / 1 '' Oasnciinivuied hy 
tlietAte Mr bhi rrli-C of Captain Hcuid, torwilch, In 180 S, he 
received the gold of the SoeJaty of Arts. 

6 Wastes and C&tnmons 

Are in this m ht other Scotch rountb»t generally enclosed, 
whbh Is here an easy matter in eoaipariviu to what it in m 
iKnuland, hi eonaoiiiinice of a general Atl of Lue ofiure by the 
P*llLgn*bt, in 1 G 95 . 

7 hdkpemeyAenis, 

Farkng aiid,}d^n^k httle known, and nof wanted, Wausc 
eayiiiue ground is ke(^ long m pasture th it < an la prohiaby 
«tnvio)cd nt tdiigc, and new grass Lands do nut require tlicst. 
opt ratioiMa a. 

One attmpt af jingailrai on a sandy sAlstr near DunhAr, the 
levfdxof whloh were taken by, and the waur lurmd on umJir 
tbe direction of, the compiler of ihU work, In ISOd 
^ the $tOCk 

1 m TmottceSjf Rapt lAthtan, in this department, doea not 
pwm ttt mneh that eah bi cencraliy interestiim (trozing. In 
Aliuicasn out of ton,ucArrio(lon only na tubMrximit lolillAiie, 
ifid therefbre h^d a secondmy objtct; by cuitivators. Miny 
Aitile ore tod, but very few iconm, In the county AbumB 


evir) person uhopiactHos the shicp hnslHmhr, In the lower 
dxslncta buys and sc is wilhiii theycir Some rcciiit attempts 
li ive liLtn ni ide 11 kis p il cks of full bred shewp, and, th ix is 
re.AS V biliese, with ctmlderibk s\i (.css but, taking the 
couiitv ^tniia iv such Ath iiipts urt of little inqioTUiiLi 

LtUlr bvtry *Arnu.T kexps a smdl numbti of imich c'ows, 
hutf w ke&p more tb u nx sufllinntto Airnish Hnguiar supplv 
through Iht viholt yLU, milk, butUi, zml chtLse,fn Ihiir 
own tAiiil u*s The siinc lUi ntioti ak nd iiglv is not ]iald to 
ihe kinds rd i Allle, as m otiu r districts, where tlity finm a mine 
iinuort int objit t c f f 11 ni iiiAn i|L,cment 
A virvLCjii ulciabU miitibi, cd Hack rattle are pnrrhnsiMl 
anmiiliv at fins ai d mirk ts, to In. vvlntirccl in th foki > trd, 
01 i cl o 1 luinvp, in the )i >» i C ittk ki)»tt ir tht don v, c>i titk 
fir the bukli r nnrkit, compuluiul all that ui> 10 tiLlmnd 
m the c ninly tunic lu eni) loot'd In libour 1 very pirt of 
farm 1 hour, in vhich bv-ubts .iri inipioyid, js cxciuud by 
hoi sc 

SA tp rerinanetit flocks, md regulir sheep min’q,ernfnf, 
maybe said to le aliiustcni fined lo tbi higher pirts of lli« 
umiiiy in the low country tliev irn k(|it thi tly to cat the 
turnips, and sc me turns so vii f^ris^, u hiih is pc imitud to lie 

I v< 11 or tuo foi p isl ire I Iviiij, ft leks are the ufort /'tner dly 
ki|t, ind IS so n i, (lieV lu fa ttnial f >r t> e inaik I, vhb n 
jb u III Iv u ItUiii the VC IT, tiny nre sc Id oil A eon idii iblc 
niiiilii of landslikevi e an Teired,oiiI> so far,huHLvei, u 

I I ri iidc r ihciii /it tor tlie buU liei 

\» till f ri it clject III the lower distrrts is fndmg, litlk 
att nt o 1 IS ) 1 ] 1 to] aril ulvrkuicU cverv f inner koi»s (hose 
whiih I I th d s in lik Iv to ) ay I ist for the fo d which they 
t 11 u ITU J ilc bl Ir ficicl, »i luce I laic I reed, ire mot 
f,ene ally jncfimd fii itealin,, on turnip , be ituc lluy an 
nio t« teemed m the mirket 1 ul mmyol the ( licviat bteecl 
ire hkc vise kepi ii cl iv n s me ct the improviai I it estil 
1 h kiiul of shtep liiid, ind m t ), neriUy kciit, in 1 am 
miimuii IS the 11 ick (need, or more pic)H.irv what % called 
theli (ked fated iKirtcfdirtv lo km^ mixture of black and 
uliiU (hiy are tor lh( most ) ut horned when thev irefcd 
live we deb rs v vigh fi in un to 1 welvu pounds pui qu uter, aud 
thcfvvcsli iiH leht to u 11 cm an av ri,^p 

ihe Itakevviinri d !iis Ictn tii il Imt not rxtin ivily till 
late V 1(1 sttis Ai no v tnu h inoic coniinon in Lubt Lo 
tlilan lh in thev w re l vi nty sean 1 

Ihi ( III VI it shtep vuie inii iliued sevir I \cira ago, and 
ftr \c)it with advAi t ige Ul niaiiy 1 1 ices It is not thi ril 
()uii(n lixevir tint tlicv rme cr iimatrsally hupplant the 
uativi tie d,or 4 vin le on irpiiUy nuineroiis, witn iwollt. 

(>l A K’fvdift.v iTl I red 1(1 It e ( luiity, not or e )>erli^r 


sing c rn, it is in ire prifit hi In | iirchise horses, ready 
' ’ ‘ !■- - 1 of rcArtng 

<. ]it. ipplJid with inls part ui sto W 

• (f \yis) Ire ind i itiirk hlr(,wh 
lift 111 inv (I them in these coin icsi, and prcKure not a few 
he m liel md X he h( rsi > gm r dly kr nt in; ul that modi rate 
sue, which may be rnnsidiied is er|uaT peril ipa to aiiv uthera 
fur combining stieni,th with aclivitv They may bi stated, 
gencr lilv to iloui Iiflcen or elat < n liancU huh, and ationg 
built many tcamh an well mitclied, very lioiic^nat, capable 
of ^e It I vi rtioii, and ki pt in c sr Iteiit condition 
<)ne will haidb te nt a loss txbtcriiuiu thu charai frrof a 
firmer* fioni tlu eonditiond hU horses V'ery flne lueh bred 
Imrhii, ixlnhitlng an api> ariiui ci lieing piepared for tho 
mHiketfiuiv rather su '^ist the ulciof tclleiiesbtliin oTUliaur, 
hut, on the rtlier h nci, kan spintl ss creatures, worn uutbv 
to I ind I ungi r, nr* Uk certa n mdie itivt^ of a OiUl fermei, of 
one w II J IS not thrlv ng, and docs not dcseivc to thrive The 
man whr> nses.liul mstruments omnot have hs work well 
dmic md onemiport mt and piimiry step tuwiidsgoodfuan- 
ing 1 t( knpthe Id iinup stock iii eooiu t onditlon. Horses 
reeiii 11 ly fc d and ro^ul irlv wrought will |itTfonn a great deal 
of labftur without fnllin), off other lu (•trcpgth or A))pearancet 
Il Isof ^rcat iniiiortiiKegheretcm,todigtributoihelAhour os 
(qii il y as |nismMi, through the varuus uaMons of Ihe year, 
and 1^ AS must miitu times 1 e the case, ah«xtroordinary exi rtion 
ou^l to ioi made, they are in a projier condition fur making it. 

hiihi horses do fall on, it nqiiirea nmch more to natorethtni, 
Oi Ul might have kc)(t them 111 a good atate. 

Hf ^4 are kcjit m consider ibk numbers, in this county, at dls* 
tnicrleh, starch work, milla, and brawencs Every firmer 
keeps A few, chlenv for aupplyji^ his own table, and the getie* 
r Uity Are able to acil some annunlly Farm servants too. who 
havehouM»,aregmimlly allowed tokeepa pigfureachfiunliy, 
whith adds pa Ally t^thidr comfirt 
Ponttrxi, f Tgremx, ami Ace«, kc^it to a moderate extent fer home 
use Much iind on the roast, whic h would be thought liy many 
unlit fur any thing but rabbit warrimi, now turnips ana 
r e 


9 Rural Peonomy 

There are not. pi rhaps, in the island more acilve or correct 
labourm than tlie farm servaiirs here, dnd teriainly ntme moi e 
soler and rpypeefalile, and thiaoinav, in a gllreat jn^sure, be 
aserliKKi to the tnrns on whith the^iwm. ThcMe s(»rvants, 
wlio lodge la the houses of their masters, are,genendly speak* 
inji(,oi\ iha kAine footing here as .n othir places, then is no* 
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thing* widi re<D^ to tbom* whl<h nsftits porticular notk«< 
A irntpotlon of larm <i«rvan(fl» howovor* U (hit 

married KTtantt are lunformly prtfirredj thokt who 
rt'Ude In thAr houMe ore, In fn;Ui> ratct, not omj»lo>ed 

Jn laliour, bt|t paferm that wurt of extra work, and 

kind rfhoutehold dnidgery, which requirct tome Itondii on 
ovtfy icMfklderablo firnii* 

i hr fir greater paH tif the regular Ubmir h performed by 
irirrh'd tcrrantt, uvlled hindt, a tJafit more numerous here 
than in other diBtrii^w'rhose dwell in houtet provhletl h^ 
ther mi'itcmi, and reccire ^etr wholly or cluclh m 
klndi iliOLirdunstanCLtare m (oinfnitiilileaiidtr whUfo tluy 
me a^er ili> plncod, as to secure a full sitpiil^ of huch sc^ant'i 
at all 1 he> are more steady ii^erHlu than yoting men 

ilieir fojniUas, ana the iiroperty which they hnve acqairediglve 

,n % sort ui niterest m tlmir »ltu(4Kni<i, nnd aftura some so 
ciiniy far their cnntmulng longer m their place s 

i he hind (k cupift* a house provided by his master, for w> ch 
hu wife works In harxett. he hv a cow ke}t all the xe'ir 
round, geuer illy ten liolls ox oats, three bolln of barlev, two 1 olU 

|CiH» all of the Icsi quality tijioii the firm, seed com cx 
(C| ted lie has llkewi'ie i ))C(k ot (lix m!C( 1 sown, aud ilKiut 
the sixteenth part of an aire of ground, well p cjiarc 1, mul 
Mtlli u-iiUy dunged for pidnting potatoes, his fuel (amed, 
he has his victu ils during hai vest, whith is ilwa\s tour weetEs, 
sometimes six, and when he cairies coin to m uket, hi htL^ an 
allow ini e» pruvinet diy tailed migs 1 hose who are cinp\n>cd 
ill sowing uid huildlng the (orri nc ks h ivi% liosidi s the ordi 
nary nagib, a pair of shoes and half a boll of wheat On all 

II ell mani^l farms, the iahour is earned on rogiil triy at set 
hours and though it is not urderstood that servant i, who work 
horses, arc ahsolulelv ixetnpt fion evtiii work, vet they ire 
very seldom riquhe I to tlo any thing < i this nature 

it tv evident, tiiat tlie value of hinds' wages, in money, ran 
not bi nccui *iuly st Utd, th it must v iry u eordiiig to the m ir 

III t piicc of the artK Irs in wliuh he iv | iid (In iiii avenge of 
same vents pibt,U luuld net bo less tliaa i)t steihng per on 
nvm nnwhoinSdf (o'^V 

I he cin umstaiioe whu h d< servos partu ulir attention with 
re*!; ird t > thiwliss, ind uhu li reiuUis thi ir conihliun so nnn h 
11101 k conitoitabie than that of thi lal iinrs m nnnv other 
pill 1 IS thv receiving piyintnt of tlulrwar'es m tlie iiecis 
sariisot lift, ihev aie far mere eoiTifort'ible (hiiitlusv uhi 

geiurdfy more f iithfiil (u cRe rcm| lo}crs, ind inhiiiulv more 
lUiniiVi to (he mterevts ot thnr f mid os 1 her h ive all (lit 
necessary'lliu 1'sof feed coiiiiiitially it hand, uiJ seldomniH I 
t > inirefiasr any (liin^ consld**iAl le, < xi ipt s)i nx 1 heir uive, 

and often cloth, foi other nrtUl(*s of dnvs Ihe qii in itv <;t 
corn which the^can nlKod to s 11, with the siir{lus ircuiiee 
ol th< ir cows nnd lens, bungs them as miuh inuiiy is fully 
answers every d m ind, and ins] les ihiin to p,ne aldttrcdu 
’ (hildn till- ‘ ’ - -f 1 by 

iMNis, eonshltr tlily abovu tluir ondUioi , hi some olhn p' rls 
r I Dll 1 land 1 here are K w of tins el iss in ba 11 othi in w 1 , 
s innivt read, mist of tin in c m wnii n nc ol iluin f iJ to 
have lluir ihidreii Inslrueted m fhtse neiessnry litnchesof 
education, mi lulling the rules of mibiiuiie One sci , it out 
every hum house, a number ol ehiJdien, vigorous and 1 ealihv. 


deccatdy cioUied, and exhlhitiDg every appearance of bdircinAl 
fed Not on fnsUnio oeours or any of womi aollvUAil 

relief flrimi fhe public, unless (hey arc by eomo ucctdeni iIm- 
abled from future labour, or wvirtakcn w tfio InfirinttlM or 
age Indeed (he Hmev which are hanlest Iw fhe Hnvet ti n asea^ 
III general, are iimiaUv favourable for them | bec^be the com 
ojftl other tuth les which they have to tell bear a better price, 
while what Die/ have lo pun hose Is notoo much oHerlou* 

iho roUige nvstem, vhlib found monvadvocates aome time 
ago, waaJRterJmr In every view of the matier to the manner in 
which limnut VP )nfl|n*Mu)turD avemeoinniMUtod here Mwy 
of ihoBC \^o I li oiireu to inlnidui e the new cimage system, de* 
siTved all praise for the puniv of Uleir motives eicry fiitnd 
of huTn*iiilty will honour thim fui thi generous Iniercai whioh 
thiv felt m uehaU of the iahournis iima, but if they had ua- 
detsiood tlie loiiilihcin of tlie hmm in ihiv county, they would 
have found out a much lettor plan fur accoinpliidtlng Uieir 
ubjoetj than giving to cv( ly 4011*1 er land to yiroduie lus aub* 
Bisieiici A nind hire rcici\<*s ns mueli corn os Mieli a cat* 
Ugi r might he cxpeile I to rai've Ids labour is not lnttfrru|ih.d 
te his empiover, nor hinisilf worn out by extra and exue^ve 
UI our, hi h<is no i lie iipi n lui> n ind, no n;nt to p i>, no bnd 
(a tsi 111 to dre id for w h iteve r in iv be his inisU^s c rop, ho ia 
sine of hib full chare II the 1 dx,uriT pruht by tliiip Bvt^emf 
(he einpluycr anl tin pul Uc prudt Mill mute (lit employer 
diM s not p I) a iini who w istes halt his htrength at nihcr work, 
nor rel) on a seriant who may Mimetiineb dUappoInt him, by 
atl( tiding to othei concerns i lu public must gain In tm 
liu le isedq lantity of I niiian fond proiiUi^l for, wltliinit douht^ 
ail mvl oi 1 1 id uieu} 1 d by i< ilt i^er will not yiild as murh# 
It as hltle cx|Miis(, is it it mode port of a farm cuitivatod by a 
per oil vith suDh lent cajntd 

iicrciill the farm susAutsovcrihe kingdom paid in kind, 
it may be t>alily afllimcd, from thi cxptnence of the pbevi 
whire thb practice privads, that the idvanptge would lie great 
to (hr inseUes and to the public. 7 he iniMer might prifoabt)* 
iiihiiiu V ise, find It 11 on loiivenienl to ulve money, luthelf 
fir more flian reromp ns d for anv trifling disadvantage at* 
tending the other mod , by the saluihlc moral h ibita wliiih it 
is eiliul’v id to itTcserve hvery niAstir, who properl} under¬ 
stands h nterest, wiJl idmit, tint he had Inttor |ay (ober^ 
hdii-^f, ind industrious 8(1 vints, tl an have Dioae of a eunim nt 
UsctJidioii ah lost for iiotliiiig k run then b( Ing iicc ustoined to 
h iv( lutle Mill t y p isft tin ough then hands, iiiwiy of the firrnm* 

:. M.t .Mtlli county IK (pill e sti4 h b (bits of MV ing tint they 
.V tip s fiw pounds hr o d igc, w (u mi'll anv luntingcney 
w4ii h nny require more tlnii tlieir ^rdiiuty income. 

10 Polifu ill I conaf ly 

ihe fir t fiiriip ke bill for Scotl ind wv obtaimd#ir this 
(ountvnil? >D rh^'ni uiiioiuU ireonthewhokpxxi, lutthe 
l}( loads still'idinll of iniuh uiq roviiiifnt Trie coinaierce 
js hiiily ill gr imirom ^orth Ihrukk aiic^uiiliar J here are 
o sfer md other fisheries on (hccoist, ukI ntirch works, ilfo- 

J he viiLUltur'vl (cictiof J* (ml iirgli,thiiarU< st In ihc UnJied 
Kiihdnn, « is f mn led clintly by gi utlcnieii of iliK<oun(y, 
lid (sikdillv lockbum of (IrniisioM Jlieit are now two 
(c inly *— * 1 it Ji(iddiii|,toiij and anuiher 

dtSiin . _—ath tortile be^ eatUe, 

aud M-tm to le m i flouiislung coniUtioni * 


7855. onilWlCKSlIIRr. 285,t4() fcrcs (irfm Ca* aijiffcrrf, 1829chiefly of gently varied surfarc, 
but paitly nl hilly and rnuuntiinoun iia.turo I he >.ai1, in tliL i ultii itabic part of the i omity, » chit fly 
chiy, the raoiintunous put, ninth oirupitv Hilly one thud ot it, is a cuntiiniatiori of the Lanimennuir 
hills Climate of the higher parts romp iratii < ly dry, but < old ind late, ot the lower parts, whicli stretch 
down to the IVetd, comparatively \t.iim and nrly Iheic aicnomeUts or coal in thccountv, very 
little lime, Imt some stone qiitrrics ill the ti ip, and other coarse stones Kserv one knows tiiut this 
county i> one of the hist cultivitrd and most systimatiially ninngid in the island, and that its pro- 
iluiU arc iieirly c<|uatl) stuck and coin it is the cuiinty ot Laid Kaimcs, one of the greatest patriots 
and best agrn ultural authors, ind the hrst to propose a board ot agricultuce. It is also that of bmall, 
well known as the iinpiovci ol the plough (Atrr’s BiniiHshin, 1808) 


1 Property 

No very l-wgi cstitoi, lirgestfrom 80(K)f In 10,00(W a vcir 

inv if tliu owners icsidt in ihtircKtit s. bome lirnicrs h wt. 
of Kie ^ ears 1m come rcKprctahlc pro] u it l< rs Hi siden t ) roj 11 
tuns iisutlly draw llielr own rents, and thosi who livi it a 
duitaruL tmp! ly in igrnt, or, if only U mpor inly uhvent, hwo 
U sent m a bans bill rrDprie(oT> md umnts live in lisurtm ny 
and mutual ^ood will, the rents of ihc fornui irtgrpxsivcly id 
laneing With Uw improviiiunts of the tiuiitiy, nl (lie tor 
tuncH or the litter augnicutnig ciniiniiiillv, bv nuhibtrloui uul 
JudiiiniLs ittintlon (o Improved agruuUuial piKtieeis, ind to 
Ihe amtlioratunvot Uicstock 

2 jHuUdmgs 

farm hoHincs tormerly of lough stone, cliy, nnd (hitch, now 
greatly suporior to the bouses th it weraoccllpitd ly the rend 
dhng gentr), forty or fifty yeorv ijito An excellent plan of a 
foriovry given, but the cottages m the hinds u]i]>eiu uiuuni 
toitihly small, itid are calculated f >r clone uaimeleA fods, 
uhlth, wherever health sind elca^ncs are oijecU, aiif,,ht to 
l« disctirded These eotLao^os conffiiu only one apartment, naul 
UMin ofdark lumber pi iee,foimedhv the positum of l)w pan 
neied bedb MfoiniK n wonder thu the re plotter, who igigs m> 
luuih of the corumodiouanviM of Uie houies ot farnien, tdinuld 
nut have disploved a little more ftelnig on the subject of the 
accommodatloivii of eottagen 1 hese remarks amdy more par 
Urularljr to Uirce plans of cottages, elten in Kerrs Jieiiorr, 
Doc If, 1830, ill ihegenoni plan of^a foniie«yr> (Ff Junn/c 
p dT) A detached plan of a eouoeo (^s ii^) i*» given, 
rather better orran;;.! Uiiui tln^ double ones, but itlli, in our 
dpfaiioni highly eelionitole. It htuNj^nio windows, whenos 
the oUiovs have only one each Ihe larger window u in tiu 
kftetuA ( 0 ), the smaller in die back place (o) ,(4u<e ire separated 
^ two beds (c) ( In the kiuhen are diown a plate rick and 
urtssiier (<0i tnie (c), and two c heeU In the lobby a place 
fur colls (g). No water-closets in any of the ptans. 

S Qccupatwn 

rarms genera?^ laiga, and held on lease fov dLHkmit periods, 
foam ten to tbi^ yean, but cximiiumiy for nineteen yeaib 
Mode of cuittire arattoi ami pastumge oltemafoly uniter 
this SNutem of oltemaclon, jnatciously runduotqd, it may con 
adentiy be uiscrted that a lorm of lOUil ocm will raise oa 


much gnm is one of equal sl/e entirely unrefr laimettial 
ttUih*»' pioduri m iddition (u. tnudi letf, inti mut¬ 

ton, cuid wool, Ol a svpaxitb farm ot 200 or 300 aens nudsar 
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twenty five pt rntt teymd ^hat Can bt firodnoad from th» 
two bran(,hw wp rauiy tmnued on (lio same oxtent oqual 
ianO 

In the hlK dbarli t, the lands axe mostlv occupied as Iwred 
ii)E sheep fdXUH , t iklnR advantage of all the faxourablp pieict 
ot kiid, kU 8 ( 0 }tttb>i of culUvaUoQt ibr raising a littJe gnun tr 
supply the tirmers setvantSi aid norsei, to atfiSxd 

lilter and fodder frmi the athiw during wlntcTf liy which dung 
h produced, to apply dui^ to raise turnips^ to cany on 
their sheep »toi k during wlota. aiul»ftnalW, to twodui e iiops 
ofartiflcial or sown grassoa, for hay and early pustu^s^ and to 
tile ipeat amriioratlm of permanent grass I^ds 

In the neh.hbuUThood ot towns and vlll'igi S various nmell 
)ioaesMonfl, from tuo ot three acres or less, to twenty f r m re, 
let on 1< asisi of vannus «ntlur«:ii e, but mostly for short 
periods to villigeis uho ietp mie or two hur>es, which tl 
childly (Hxiiny fn U yllng materials tor road muken, coils 
tlie other villagers, I mej ot any such i mjilojment aa mny o« c 
The gieat niass of (be iawt tbruualiout the county is ht... 
Gumis of esary v irlety of sj/ei from >0 to ‘>0 acres, up to ](XiO 
or rniwe, to ti nants on leases of uxed eudurance, mobtly f 
niti^een yiars 

1 he chiaracUar of farmen in a laigt district of countrv must 
lie various ( but thoM ot Birwirkshire nre very genei^iv ni< st 
Tractable and IntvUgnU) *iud their hucicns his lien «' 
aervedly proporthnial ihiy luvc almost universally n« 
cointdciely above (he ^leratnv class in knowbdgi eduiatio.., 
ami niatiners, audiniKtinK in every nspeft to the liHractoi < *' 
c»iin(ry gentlemen In eserv comer of the county tluy ire 
to be seen carrying on exttmivc and costly Improvenunts, by 
(Iraimr^i enclosings llnnng, and marling and by carctul and 
Judiilous improvements of their live stock, shup, cittlc, and 
cv«ii hones, with all the cegerncss and inttlhpvnu rf com 
mrrcial Kpecniatnn They (rdst to thi lertsm profits of fuiun 
veirs to mmlUTM thtir large ex))cndlturcs with rciscmbl 
profitt which they are cnafalM to do tliroagh tin sii(llci(m( y o' 
the r rapitiU, -vnd the serumy of their UaseH I he ioimer Js 
derived from their oaii succ^ul md intelligent In lustrs, or 
tint of their fothm the lattn from the g«i sense of the 
landlunls, in Seeing their own intemta most uiatcrially InUc 
woven m tlu sertir ty oiul suectse of their tenants 

4 /fnpI<7ninCi 

ho wai^iis or wheel ploiii^hs, nul, though drilling himns 
Uuiiivcrsii, nily oni or two Milts ot dilllb in asi inilc 

mrntb, uid (hosi of a umple emsiruction, suibcefor the best 
practii lans in esery art ^ 

5 Jncioitne 

The eulclviuilc Ian Is are uniTcrsally enclosed, and suIkH 
aided ffno neiihr tieldi, gnierolly IvIikIlcs, but soim times 
by Mone walls# In the mount In distriet, tffo 1 irms aic ncithii 
endosed nor subdivided The I undirns rl caih firm are 
amlKated by lamlirarks, . ich lirmcry thtre m 

giiieriUy two or three smiill iielcU lor lonMiutme inulLn, 
Uon Irces very mikt dly plinled in hedj^e lows h sl^es Hi 
uayK cut with 4 uiil In Uie wedgi bhsiic never chpioHl and 
rounded, or broarfor at top than bottom (he sure imam rf 
hindering the production of side shoots, and in time producing 
najiid plaies and ga))> ui tliac part irf the be<lf;,e 

6 Atabf^ Land 

t Ample detalh of (he turnip culture in drills is ^iven 

7 Oichardn Uoods 

None of the forincr worth notce Some natlu repsrs ond 
'Wt Ids, and artitu i d pi intatimis, hut not niui h woodint'bsj ei 
cep ing r mnd ],endemtn»seats 

8 /wprof em/’/di 

In this CHintv wire legun ibmit 17'SO, when Suinton of 
Sainton droned, marled, and (om)lelely enclosed Ids whole 


estate! Nearly about the sanM Itae, Hume of Bi clet iffreted 
tlmllar ImprovementB Both ofthesegendeinen weroaetDoted 
by the example and aeqoamtance of Cockhiffn, of (Iimbtoni 
Henry Hume, Lord Kaimesi was me of the oaidy improvexe 
of this rount^ about 174G, at Kaimes, now lieaborotigh About 
17^, the ardour of encloi ng and imprqnng the land spread 
generally among the Berwicuhire propiftton 
Paring and bumlng, imgatioa and enibankbigi hot ptftctfsed 
or required * 

• 9 LlvfS/qA ^ 

Ihe cattle (^Screnckihixeaiiiomucb mixed t^aroHmg, 
as aejf rely Ui admit of uy pertirttlar delonpUon. Upm the 
whof;tbey ateihort honica, thin bided, and kindly fteden, 
and have lieen much improved by crosses with btilU of tlie 
feeswaiex Ireed, whlcdi is the kirm chltdly orlmked in thU 
(U>trkl beniraily s|ieaking the oxen are not earned on to 
any (q$e, and they are never aorkevl Tliey are well fod fr<»n 
their youth up, and iixe generally fed off for market In tlieir 
fourth year, very few reaching nve years old, lows, on tlie 
(onu irv, are ginernlly old befim they are fod off" Great 
numlMirH of ainatler cattle are bred upon the lower hills, and 
are dis|Hibed of to grariers m the low country for ft eiilng. 
Cither on grata or turnips, or by a tuuession of both dnu 
miny Hlghlind cattle or various deseriptions aro boiurht In 
yi irfy tor ming strm, or f r fiiMlng < i turnips ounng 
111 K AM 111 spring atid summer 
T/k sAefp brea lu iierwk ksiilie are ot several kindst In the 
most exposed of thi Lammermuir and l^audentiie hiila, tlie 
flocks are mostly of the fnreil, or 1 weeddale kind, and 
are tlicre < xclusivily kept fir (wending lu the cultivated 
tri t the new Leicester breed, jn a great variety of degrees of 
perfection, now universally prevails, uid it Is lipheved that no 
(Uher known 1 reed, in tin peculiir (iriumstiinces of thii 
county, could bo m> tirofitublt to Uw firmer They require, 
however, alwiys to have Hbunduiieot fond, and laMl) pro 
cured h r, Ik mg diort-lwtpvi, licavy-lKidied, and carrying 
a great weight m wool, thiy are unable to undergo muen 
fatigue er hiirdship,and donrt thrive unlcsa plentimlly sup 
|41 d at ill seavuis 1 his supply the a^ru ultural system of 
the dhUirt imply aflbrda, and ta mdectl admirably ealculared 
for providing Cm some ot (he best intcrl >r hills, and upon the 
hlf,nircxta‘ior lands, verging on L^ainniermuir and laiuaenlali, 
called the moor ed^ea, the ( iievjot breed, or long sheep, ore 
kept All I ittrmcduto breed' bitwei n tbe ( htvfot ana Lei 
cestcr, usu lily called hall I red sheep, Is virv prevalent upon 
thr best of these sitiiatl >ns As a siiigul r circuii stance, the 
reporter rcconU the case of a ewe at this county, wbieh prO' 
dueed tlevin lambs in tliiec leibne seasons 
Ifor/is, aa in La»t Lothian, bioughtTroni Uic west of boot 
ad 


10 /lurai Fconomy 

I trill sirvAnts managed at in Tost faithiin, and, indeed, 
almost every where in tbe low country of heoUand* 

11 VoUtaal Fconomy 

Lommcrct chufly gram, wool, ond salmon) bcarcely imy 
maiu(\ctureii,exci[ningthei iiermillb The salmon hihery, 
nil luding Berwick hounds and the English side of tho rl%«r, 
rmplovs about sev nty small boats, and neiirly 3(k) flsh»men 
All thi ir tisli ire iiol i to a very re i ea (able triti rnitv ot trnden 
in Bi t wiek, named coopers fr< m then foi tner buMnuss of mak 
mg kits, md boiling the flsh, whi h is now ciiUrcly discun- 
linui i By them the salmon are paikid in Ice, and scut to 
liondon to Iw disposed of bv foctors on i immlshion rhlaein 
^Uyimnt of ice whs first ebsayed by Messri Huhardson, of 
Perth, (Ml the suggestion ot George ueinpster, of Bnnm lun, 
hfiiq wiio had aieidentally reud uiat such a praciiee was not 
nusudl jn Clilna 


78 )6 ROXnUFlGH^HIRr or TrVIOTDAIin contains 448,000 acics, of which about three fifths are 
in sheep paatiin, and the remaining two fifths, are occ isiunilly under tht plough, except about 8000 acres 
octupud til woods pleasure grounds, and the sites of towns and villages Ihe aurlate is exucdingly 
irregular, being in some places ninety, and in others iOOO feet above the level of the The climate 
is equally^ranous, and excessive rains, winds, frosts, and even hail and snow are by no means unt ommon 
in spring and harvest Ihcrc is a good deal of ipoos and (loat soil in detached liortiona over the county, 
but the pneral character of the district is, that the low or arable part cunaists c hiefly of a light or turnip 
soil, ana tlie htUv division of dry green pasluret ihcrc is a good iuaI of high, wef^birrcn land, but this 
IS by no means the character of the county at large Limestone abounds in most parts of tbe district, and 
c*)af has been found, but is not worki d I he agriculture of the arable lands is in all respects the same aa 
that of Berwickshire, and that of the pastures risemblc^ the store fanning of the latter county and I ast 
Lothian Dawson, of 1 rogden, belongs to this county, and may be looked on as one of tlie greatest im« 
provers of British agriculture {Douglai'i F.oxhwrghi»hir€^ 17*)4 Ldin Gaz abiidgedi 1829) 


1 Property 

(lfiii«rally In inxge estates, and little thange ofproprietorvbiu 
has iHkvn place for many years I lie largest between i?,tX)U/ 
and3%00(x a year 
^ JmpUfnentn Ai able land 
Fajmern^ the reporter afates, were first made In thh county 
by one a farmer, of ■jnechanicol tum^ ne ir H aw Jtk, 

in 1733. or at least before 1737, who Is said either to have seen 
a m^ef, or ■ descr ption of one, wbicb bad Iwen brou),hl from 
HoUonil (AmoH <\f north m) Kobtrtsoii states {Hwal ttee I 
focifi^, n H7 ) that be himself conversed with ou old farmer, 
tb« lata Ur Thomas bhielb, at GrothiU near Edlnourgb, who 
with hh own hands iDAde the first winnowing mvnme in 
tka L^sm. a mode] of one Impwted fonn Hidland ^ 
/oiu enuoaedi partly badges muI partly by walls of 
looaa stionea, sHUioot moitar 

PUmifMtig with two honca, without A drtow, wis practised 
In fhli county before It was In any otfier It was taught by 
IVtwiite, of Woeden, who Introdaecd the drill nilture, to 
James InXcdOliaaLfiwtncrratl lnton,inTwecddAlr alive at the 
f] meofmaking ap ZMiclu's report It snresB Tapidlr afterwandt 
throw^ the codnty, and (he neighhourinR ones of Northum 
Wriand, Berwk|ahlre, East LoiniM, and Tweeddale Potatoes 
tint piloted Ib latte bw about I7a4, la 1703, in drills in (ho 
Tdtaooo, (M<ig tba Aiaarican war, wiu cultivated to 
a eoblldcndw extent in the neighbonrhaoif of Kelso and Jed 
bdrgh, and ik aome other spots lu produce waa so great, that 
thirteen Idm Crolling fetched lOfi at the low rate oi four 
fwuct ptf pouiid uid would have btongfit more tlian three 


times a\ miuh, had not on Act of Parilament obliged the eiil- 
tivatrr to disperse of it to (roverament at that prtMi ITiis 
Lounty loht abouli 1 flU/ sterling by tl at Act, i^ieh paa^ 
whllL the to) iccowas growing, vet It ixiiiM not so much 
mermuTing and il&inour among the sufferen as have b^ 
elwwhCTe reptatedly raisel, with iess reamn, agauut otfm 
Acts m no xetipect tar arbilTuy and oppressive 

^ Ga^dem and Otchafds 

Thnvc better m the lower parts of this counre thtui In (hose 
on the east (ooat At Aft Irow, Jedburgh, an<a K^so, are the 
rcitia ns of orchards planted iiy the priestaKereral centiu^ ago, 
the jiesr trees of whUh an 'ttxy productive Wondoifui 
Mories toid of (hdr futility A. Mfigle tree of tlu 1 borle 
pear ai Melroae has lor these hfiy yean past yielded the intent 
of the moMfjflald for the garuen when It stands, and for a 
hottve let for le^ pounds ateriiog yearly, Another tree there 
has carried fruk to the amount or throe pouDds annually, at 
an average for the sairki period In (he year 1703, two um 
there lironght to perfection about fiOJXgl pear^, which were 
sold foe eight guineas Ihese frets are wdl aathmticated, 
1 here iwe also sev^ai more recent orchids near the same 
places, and HK) acres of riuneries Of these oA« dTtoe ddcM 
and largest fn Scctlaud la that of Mcasn. ZMcksons, of Hawlcf^ 

4 if'oods and Planialtonx* 

To the extent of 5290 aerti, nearly two thirds axtlfldaL 

5 / fetf SloeA * - 

fanlo,a mfxed breed, as in Berwkbhite. Sheep of (he 
Cheviot kind stdd to be grcatl* Impro^ fiy a cross with the 



BOoi: X. 


AGX^lCl^LJiaR^ OP DUMFRXKS9HXRJ3. j|8p 


pidiln l>n«d, iii«|u4i>eed ktnut t7e\ tQ BobMiDi • rmpil of 
Cul^ri lut tlw U stouttji dunied Dj mmt at the 
Irwim McrAcband Mtirr wns iwva Iwin trivdibut >«& 
eient time baa not alupacd to aaccrtain tba iwilt* 


6. iiw al and Potthcai Eeonomy 

Fum anraantt«tba luin* ^aa at In but J^thun. RoaAi 
impnatng , no oanalt, UU1« coiiunorcoi aud aloioat no nano* 
fluttuae a 


7S37 HBLKItlKSHIRE. 172,160 aciea, altnoat wholly of mountainoua lorface, the loweat part 900 
fnet dbove the level oi the sea , many houaes are 600 and some more than 1000 ftet above its level llio 
liigheat mountain'is 2370 fett. Ihese mountains are generally of granite or wlimstone. and the lurlMe 
soil IS tommonly gmitlly and dry ^j|a the valleys^re cl ly, neat, morass, and hikes '1 he climate la cold 
and rather moist Ihete are no metui, nor t^l, lime, or tinstone Ibc most remarkable thing attends 
mg this lounty ts, that its hilts and wuntam are almost every where clotlied to their summits with 
soiinn sheep pasture, of which there arcestimMid to be H3,000 acres, RKOOairesin aratlon, 2000 in wood, 
and the rest in gardens, houses, roads, lakes, &c (Vomilas i Oenerall'tew, 1706. Jbdtn. Oax abridged, 1629 J 


Prt perly m few hands, and id 1 irgo estates. Ths rarms a» 
large, ai <1 the leasts generally shorter than on aiabla ibmis 
11 e sheep e*-f. a variety (t the Cht slot) rodiited 1 y rtposted 
traisesnith till native mountain Mick fated lievd In all 
mpvcts the husbandry of this counlv may be cmaidereil the 
same os dint ot the inoantalnous disiricts of the preceding 


counties There Is a sro Slea cloth jnamifactary, and an se¬ 
ct llent porter brewery by a pupil of lUeui, at (valashlels 
Some gii ulniral sor eitcs siere attempted In this and the 
^joining counties about 1793, but Uiey store of rtty diiitt 
uuiatlon. 


7818 PriBIESHIIlF or IWriDDALL 229,778 acres, mostly of mountain, moor, and bog, but 
with about one tenth part irablc The lowest part ot the enuntv is lllO fee-t above sc<i level, and gram la 
cultit ited to the height ot KXX) lect 1 ho climate is 1 ite, cold, aud moist, and the soil moory, clayey, or 
sandy, a( cording as tlic water is iient up, the rocks ol the mountains arc Irccstonc, granite, trap, or cinv- 
stone J he only minerals worm notice ire lime, whinstoiic, and fVccstone Ihi general appearance of 
the country is wild, and rather dull and drrary, than romantic or sublime ihc agricultural survey of 
this county is by the Kev C harli s i null itcr, and it abounds with more valuable matter on political agri- 
culture, cn leisis, prtits, restrictions, markets, Ac, tli in my surtcy tint has been published, without a 
single i xei ption in 1 u t, it w is touiid to t ike siu li i ni isterly view ot the moral incitements to agricul- 
tiiril industry, to expose the system ot tithes (iitiils, lawyers leists, kc, that it was rejected by the 
Bn ml, as likely to offi iid thi 1 nglisli elergy ind highi r tlassis, and the author was reduced to publish it 
lumsilt It lies certainly, thiough the medium of Hie i xtracts (loni it published in tht. FarMer’s magax nr, 
bii n the mi ins of enl thtennig thous iiuls, bi th ot 1 irini rs ind landlords J he fundamental principle 
winch hiiuilatcr I tvs down ind illuslratis undei the litads ot liases, size of farms, usurv, capital, dearth, 
inonopolv, loiestalling government intirfi iciiit, tithes |)oi r, and othi r topics, is, “ lhat the bestmodo 
of ensuring the invention^nd proseeutioii ut the mi st iih intagtous measurts is, an arrangement whieb 
shall comiimiiicite to th se on whom their excrutinn is diiolic I a sulficiciit person il Interest in tbeir 
invention and exerution lo some he doubts not siiiji views will bt (onsiderM as foreign to the report 
otatounty, whilst to others tiny will cimstitiiti its most essential vdue • 

i he state ot property and liusbindiy ot the country m y bt eonsidirrd as the same as that of the other 
.nountaiiinus districts ilu black lueil sheep art ni ihuost univeual use, except in mildv situations, 
■wht ri thi ( heviiit has bi cn introduced 1 here is no commeice but by retail, and only some very trifling 
woollen maimlactures in the euuntv a 

In the Appendix in ictoiint is gnen of the iinproveincnt of the Whim, a flow mossot 100 acres, twento 
ft(tdiep,aud it an ell v itioii of 7(K) leet almve tin Itielof tin sea. It was begun to be drained ni 1731, 
a 1(1 in ten ye trs a mansion was built, anil surrounded by wooils ind pleasuit grounds, wnieh show, as the 
Ulikcot Biiedeugh, the proprietor, intended, the wonderful inffurnci of art over nature “Thcplant- 
atioiis (origin illy extensive) have been iinpiovcd and enlarged tiiice the projierty came into possession of 
the I Old ( hitf Baron , and he has also gii itly i iilargod the house, adding a court ot oAIllb ufon a large 
SI all, ind e Til uni nti il in front intending ilso the 1 iwn Iht plate Ins, upon the whole, an air of mag-* 
nihceiioe In the pit isure grr uiids there are st vtral artihei il pieit s of water 1 ast of the house (where 
the soil IS dry and lovered with sweet grasses) the surfate is agitcablv diversified by gentle swells, tufted 
with trees A wild wilderness walk, through a small wood, lands ton uiion the banks of an artifleial lake, 
with islands, covering in extent of wx orsecen uics of surface What chiefly strikes the visitor at Whim 
Is the strongly marked contrast betwixt tht iniprovcinents of biimaii art, and nature in her wildest form, 
heie found in immcdi itc i mitict kour t irs aic at < nee saluted with tlic w irblings of the blackbird and 
thiiish from the plantations, mil the wild notes of the plover, the ciiilew, the grouse, and other moss birds 
from the flow moss *’ (brndlulcr's Rcjiart, ^ 1804) 


78>9 DUMt KirssHlnh f fh^S > acres of maritime, rale, and mount tin landa, in the proportion of 
one, foiii, and seven IJie climate is variable, coiniwrativtly mild, but moist. Ihe soil of the marltima 
distrut IS light, and generallv on sand, grivi), ir rock, that ot the vale or midland district It graarlU, 
sandy, or moory Ihe mountains ire of schist, whiiistonc, or red freeofont, and thinly covered with cor. 
responding soils or moss In some places they are tovired with dry posture, but more frequently with a 
mixture ot glass and heath Ihe principal mitillie ore found in the luunty is had, but several others, 
as iron, copiKr, antimony, Ac exist, and the latter has been worked Loal has lieen found, but not in 
strata sufficiently thli k to be workable Marble also and slate have been worked, and lime, fireeatoue, 
and whiiistone ui abundance Ihert arc sevcril miiieial springs in the mountain district, the principal 
ot which 18 the spiw at Moffat hisb, and especially salmon, are taught in moderate quantities in the 
Nith and Annan Ihe reletiratod improver traik was a propiiotor in this county, at Ardbigland, neat 
Dumfries, now the proyicrty of Ills son [Ibc Rev Di Smptt’s Ginnat ytcw,lS12) 


1 Marerah 

Th» iHid mu9« nccup; ver; barren l^wnrarkAl iv birtk 

andelevBtn) but (hty arc n great <1 cf Industry nnd rRbift 
and th^ iumuh a ] art of the coui fv wnh *in e\ci ilci t market 
ftn tht. aurplubii |rodi ced In tint ] art 1 iad fiilM nith 
t1 1 mines are m the county of T wark r d beloi g to tlie Earl 
ol rlopoiuwn ^1 o driwa about 7<nOf t t. tr from ilitM n iiic^ 
Wanlockhcad mkna in I>umfriF»thirc, 1 1 Jonged u t> e JXuki. of 
Qveinibury, and t«tum» to the proprietor near aOOO/ a year 
S Pfojurfff 

In largo entatea, oimcd by 4 pervntA 1 he Utike Bnr 
cUush'a eet&te of vt ry great extent Some r&tstcs are man'igt d 
by timr ownm, and others by commisidonm hiivihg pan er to 
let In large propertlei It is tommen toentrnibibe c^lerting 
rents, and arrwgments n-latlre to leases, btitfdlnj,s, fenoes, 
and eounes of crops, to fhetors resldiiig an or nea? tbe tand<(, 
isho tepreseot th«r constituents ilf nbl pmtnalW pTe«>nt) In 
county and parish meetings Millar of I)alsi»jnton has gone 
OTiT an estate of ^0t)0 acres in twenty bve jetrs, and lm| roved 
Che whole ofit.with the exception qf a iKOllon which, in 191 2, 
was under proceM and proniJsed to bt soon com) lotcil His 
nan was not lotard) hit lands himaclfg but to pirepore ihem> by 
improvunenty for bdng Jet to fitmicn 

X ^Utttng^ 

While the rc-porler expaff‘ttes on the ample aceommodationB 
of tlM modem tami mnuieft jn this and other rwmties, he gives 
the foUouiM iRformgtlon u to oottiueiiwhi^hy weregrt't to 
find# se^it ^ no moaiu litipxovedi elthtr in this cn: In other 


pans of bcotlend in the same ratio as the haMtatlens of Info- 
iJor an inols A common, and not inconvenient, rottSAe a 
) ut U) 03 h Ho\ a st me and lime utUh. seven foet 

tlurt> IX fo t I ng and f urteen to hixteen reel wide wlthm, 
the r )ol of Scots t r, whi h as pr«ter\<fd from the utirm by 
bitoke and t Mr d with tl teb a chimney at one endyano 
I tl opr n pass ge lor smoke fit ^ ether amardfng two 
n cnt% (a k « one of thc.m a kimen* an<l a centrin adB-tUmM 
o) po. itv to the (U or, the one end bc^rdi'd over, and the 
o| cn Rurh a cott ge may be erected for alout S0I< or W i 
and, with hili a roMi fora garden, it would let at ^ a year, eg 
more, ac oiding to its hnishit g Doubtless the ro ve ra a d gM- 
tUinHiiniAde lut st nrt )ra\erjwhenhevhittd rleslek Intuog 
iiuoky cottOLes the surgeon need not dtsmour^C^rem his iMflv f 
he may speak to h s p itient through the window, and f«el his 
puLbo wtCn tlo butt end of hts whip. 

# Occupititon 

^hcep forms from 300 to 5000 acres t arable fomtsflrMnhO 
to 600 acHM lioases universal, and generally for nineleen tft 
twenty oiurycats •WilLies eariathon of ploUffo tl in 

fiuunal use, ai, ct Tiiiig tbe mould board b^ter m s<A aollin 
Tlie Berwickshire »Atem of euUnrt is practised op the tuiutp 
soils the East l.otT Ua <m luch as are loamy w ana 

the store system ou the mountoJii dfstrlfl|. The cimltle gih 
of the (Calloway breed, and aheap, Cbtviotf; or the hleclt'am 
rnciuitain kind More }iciUltry h kepi than in ntosi VM 
rotttities m order to consume the light grain Many df CM 
fowls and eggs go tn^Ldiubuiffh, but the greater pin pr 
produce and soM ht eggs go m unaU o\td baskets^ packed m 



f\WU 


STATISTICS OF AORICULTlVlE* 


Part IV, 


to fof tho f^Hon niErket* In pno at two 

^itiftcwA (nt'f^<nouA lan^MUt been mtityi^ated re^laUnikl 
Imm wit2f Mn<HWr l>ut U lnt«nd^l io bo MKcecK^ iMtfer 
gritMi ta NO »il a« el^ wttf t*vi]^ tiicm* Tno ar»it t^ltiiro of 
wns iMypdaecd Or^k oboot 1715 Dralntaff has 
be«n wtfn«Wc}irpratitbod, Irrl^tlim in a ibw and Romo 

I miuuikmteta made on ti»o fMWaj Ifmti, anA di4 T^TTUi and 
Aiunn tYmre aro few <ut hards homo annaina of coppice 
and fercstt wtiieh» accurdind to agadurahoea and auti^ntlc 

■ ' ---* -“jjariktpartaf 

li/Ae Jtan 

_^______ - ^ TerMo 

uinbruBi, as tome lAiPMIb doa MHn oteoxlv 

^wlv fkww itfeo 

_ & /ow» ^ 

dtint dn trm^ato of Mdi|m4d<nMv t]^ wCntool lArom ^ JTha 
eai»MtofitfaintAiida“'^“ 
nit Ml.. 

Asilned in ^Ing nuf* 

InuMing bjife^ Ibo^i? _ , 

(tn ttubrofemanf fei m 
t wted bjr liofAor ^ D^Wk< 
ilri tl b> »)* AAs of a irtildl 



‘do erontof TtdbllejvdS arAl 
..;rt»roujKbthd[«tat0 Ma^ 
!{ton ^ 

'3^) Tht ih ne^wa rfied and 
I fronf*\no:K dProfed 


fandat 


uvTneMn« lacm . ferm RiHdta/pi} loA!K« for Aitcon 

^ew i atone qn tiriea c}i>«n«tl, pciiua dratuM and improved 
1 rtik eU:^futindt M. wicks VdMei aa^oo Adicry iinpr vtd 


fee whole of the eiuitSn circle of two inu^ broad irheaU« And 
adili^gore^dfeo kaiveo out feeforrowa a«^ Thefii^ 
intd frame or a ibHer are uiKd fbr these whAla* m> feqt tiM 



lAd bdne rii cut infe bmall vie^i are to the best ataie fiw 
‘cittOtm by led^ed boatwii) 


aiconttiitf to 
irrowii when 
brabe (break) haiT«>w« 
B to the best ataie fiw 
ing> or for being tlurown tCN* 


tonm by redded bomr 
eefew* i0 hem and burnt* 

afe dWjGw Rffort* 9». 

“ carrying <to^e imamvedtaBts dftiioh have been m(^* 
iJK a fipn^^wrahle lOUtance (irnna my gmesal resldanee^ 

“ ■ " --- ’l ^requiring my over^eer^or 

_. - - , .^ ..port of what wis doing upon 

thfe ferm and theeittatec It snowtltow the semtanu and notees 
hav^ btien cnii lo> cd during i ven day» c<mtalns a Journal of 
tha-weafeer, and of the tiro^'>s ordlffeiraRt works* ma a state 
of his TerelpCs 8nddisburM.iaient9 during m veek *1 hese r»- 
ptirtbi m bides enabling one to pldgt' df what is ddtVig, im! to 
glvi any dtoectJakis that may bentcoworyf Aregxtreinely ludbl 
to ndirr lo* and eaciu, the oversHr ttd Mnwants to be diligent 
in my ab>i 

IiK reuse of population m fee eatxM in fifteen yasn* ?%» 
v(7* from 17ot) 071 nhmntints Tot^ expeitM ofiiurdiase 
improveiiM lus up to IStt Kt.OOtg (tear anmiai rental 
‘time hiOO/ A)e&r*exclu<ili«of€heiaiucoftiiuber*anit 
niAnsiun* /ardtii* and lut iiAuee^dci. ay *1 gentleman a 
rendtn c 

7 PofUical Pconomy 

li ■{} t VII g roads, and s tme cnnaH inA r'Ulweys, nome ctm- 
mrrcL h sli with the port ot rKimfiries manutacturaa inson- 
s deratik 1 er, stoCklnsv I > fir imts, muslin weavers A fto dt 
Iron work at Kirkc mull, m whith from threi to feurdoaon 
huad s ilailv^ti m idt. ( otton s| Inning aiid weaidug in » few 
pla<c Carp twkdvnig,tkc **Silt,nrointhfrtcbmpaJtBof 
thu MA tleech cuHertetl with hcr*^ dmut m du we'irhe^ In 
^ulnmer, ind then placed so as k i be wa^ed and filter^, and 
the brine that runs out ot it toiled * 


detoesne fann 
"seirs 

Irlik_. - ... .. 

Irrigation^ spring ukas conposu, mole | lougbi 

and Rtecniing aminduB MKMuced A t ross mons cutting 
inachinwt inveMM by the qyeneer, WdUnm HjlUday* lor 
ciutirw w fUrrplrt aorpss to improving moor, insteofl ot i rohs 

tt hlng, the tacfer operation uejpg not only very tola nous, 

JO^^chsi luois auice^ in rutting tlutniTOHS into r leres 
smaU anm^th to be aftcrvi “irds c'idly harrowed 1 his ma hine 
«. in^sia ^wo rtrcutoc knj n s, ai tlu y may be so called, six inches 
drq> In the bMe> with a blunt edji^c fixed upon md embriclng 

784") KiaCUDBUIGHThHIRE, 5()l,b41 atre^ and WIGrONSHlUE ^88,9(50 acres (Erf Oaz abr 
ISiV), pObscBMng great similirity of agriLu'lural iharaitcr, have been mtlutlcd in one report, ns the 
district Dt Galloway ' 'itic climate moist but ratner warm, in some pacta ol Wigtonshirc, in genial 
sc Isons, flgs rtii«i on the oixai garden walls The soil and surface of Galloway is exceedingly various. 
Alinult tlie whole of Wigtonshirc ^ very little elevated above the surlacc of the sea, but A'reat pirt 
of Kirciidbrightshire is hilly and inountainaus 1 ho beth r soils are tor the most part light, and of this 
aii4 hagsltoRi l^cre is a ronsidcrablc porthHi iit WigtATitihire, In some nieces in Kircudbngbtshirc it w 
chjev iii:^ 9 tti!vial, and there u a great deal of peiUmoiih and bog, as well as improved, or grass bearing 
peiU of the county aie argillaceous. griftltiS, or whiiistonc with snmi ircistone Somomuiiril 

vemAjtHtira Keen found , and one qt had, neir Gate Ilouac ot I led, w is worked it the i \]>ciiac of the 
eninmiltf Wthis work Ibr some time, but without sui cess In an agricultural point ol *ltw, Gallowa) i» 
clHetiy ,^qiw|cl|j;ile (br Itt breed of (ittle Gladstone.a millwiight, is ho has insiiiteil a ri aping mas lime, 
mid^t^fV^eowe ImprovcmenU on tlwuUireslnng machine, and other implcmiiits, is of this district. 


' {SmfihWo^Si^ f'leiff, 1610 ) 
1 Pi 


More dfvtdsS Ibso *10 iWHt of the nninUos cf brotltad 
largest eststss 9b.UUQf s^tair, Ivorl of Gallos m's InWigton 
Khtri. hstataa lA general well managed landlorda m gsnera* 
adviinco monoy at ftvt, mx, or hi «en nhd a h ilf itr cent, fw 
ftmeOM, draJfts mineral inanurei ronds. Ac Dun 
l>ar KorJ of bclkirk, a dl'icipJc of CvdlkM, c le ut iho fimt who 
hct tho ejtftitiulc ot litijtrovaiuent, which has been pmeverod in 
1 y the Minie xamiJy to the presaoi tone ^ 

a 0<!ioapiUiOft 

Ih tiM ntoovT^ wh^e breedlbii cattle and feeep li the al^)ect, 
aometitnei aeven of ewt milea snuimi- some ten ax 
twelve AvalifefarmiI3(k)to€(jDBcrfe,.VMiai'reapu-haiwthc 
avenuM lltoafe nmetcCD or twenty one >enrs to whim the 
Into Sari oCiiidloway sUperaddvd the tenant h lito IVom 
tlijstwo gnodcTIkctswete bmi posed to result 1 t that the 
landtofd WM feood feotin tlie mpi iutca of I u libni^B and repaira. 
SMiy That the tiaHAnt vrennton;, (aft wc always do) on the 
uNWiMianCe of lifer woukl Uo ausfios^ to ko on wtth h a ii!h 
provefeMta tofeeiMta rbere u cerubdyt however, mu h 
LberftU^ to the Idea ' 

(hulowty tIOCO ) ve^ ffcnenUly in use aome lOwfel 
yetoarto .ofviK* ttrcesaity m bmdtoft feom sufBcantlyi and 
workin/t fee fe ^ under-«iir&c«i 

Till die ciil^eeiife century, fyorip and some 

tIUMik sic hajjaa yokud alit^f tlift otd S< otch p ouKh, and 
tihnbtfis (cftTO w^ mw %baela without spokes) and oars m 
I now aU rbe improved impiemento tho haobandry 
Kaat IdtoMaii on the tfluvi il lauds aod loamf, too h^av* fur 
turnips f'thaTot^^rt^Wkshtepn the turni|KHoils c'ltUi bred 
on thft imMuimtoa tmd mo9n, carrots cu]rlvat<*d in some 
pHce^ dhdwund to answer well, fiorin tr»d on lojpi, M>me 
Irrtootiou'' einhaioklnfr near Wlffton and aft KlrknidbriKht, 

anomaob -—'-'* —•--* --— 

inaana 

wife . ... 

I M#daat cultivated, and thin hoib^torley ca|^ 
lig^ked tlM irtatne nnomliiff. sid siirvad first 44# 

___j| then with honey, and fuldM or rolled up (like the 

ths A||f»W*Tia), fbrm « part of fee breakfiaat Iveafepf 
• ^ - Titto WItftonsWre. ^ 

i proprlftton femlih fealf tenant* wife fruit 
—■^^fsewhon they are wHlmif to fee 
na* from Ihe scarcity-aiiKiit In 
ptonfiudtt an winwrd is 

^Bte^fnem, Ireimintiy do 
noih^l 


allwhipe 


rsinf^^g) nditfllsrf MKli ss dBannirstefnein, limuinil 
M astlur JUmTts • In dllNit* taMve tben. l^oi 
huUsAvB’PvW 1 hart gonkins 


6 JVoodt and Tlaniattons 

^Ofa \cry I imleil c-xtent, butr^udly Increftslnj 
“ ‘ ‘ ' ilanted Mtendvclv xt Moun 


of Stair ilanted extendvclv ‘ 


Iff Fffttn 1*411 
ouht Kennedy, m the lie- 


f nninf; of the eighteenth liUtury , and Xk tiuldif 1* uri o( Scl 
Irk ho< II Afiei wards Ihi. Karl or {jallc\ ay fee piesrnt }■'irl 
of Selkirk, Murriy of liioughtoii, ami various others, are great 
pi mu ns 

7 I lie Stock 

lieGvIl wav Ire'dnfcattleisue’lknowti The breeders per* 
ha| 'h, In i^ener 1 umU i*t ml t) t, in in'i^emcnt ut < attle h* w 4 .ll 
a IT I ittir tha-), m I ihers n the kinpao n Xhi.| ail know 
h w lodisimg 11 n ift 1 A I ull nr a gxxliow fi in 1 bid one 
and 5ul n>t Id siltit from ihr r wnsto knach is arc to it 
ad ipted for thi impravcmintot the tret 1 an 1 tioin this go- 
BI^hI ntttntinn it no doubt anscs, that the ritUe in (jaIIow y 
are |>rtfty umf wmly cood Hut unong them have arisen no 
enthusiohts m the profession none who have studied it sekn 
tlatally, or dedicate! thejr tolcnts almost cxtlusn^ to this 
one olject No fair te^t has yet lieen give ir,qf what mtobt lie 
done by aproptr scicrtlon of the c hoU ist it idiviaaols of both seyet 
for bfccdirs, and unitinuthtni msuth a manner, laserm^ 
betuaUulaled tr diml nsh their faults md licighten tlwr 
proU^es, by riwHhig tht progeny of these from time to time j 
and tout carefully piirsnlnB prcnier cemhiuationa of the trow 
approvtd muliu with Ihe finest feraales, till fee improvement 
was carried to the greatest iterfcrtlon of which the breed it 
sifticepiible NoBakcwdls, norullcys, ru>( oHlngs have yet 
appeared in Gailqeay , who, with a akili» the result tong 
^dy and eimericnce, have united sutficienk ^apitiM* tod by 
nto Sttceess of their ij^scriments have nude great rortunos, an4 
ferammitted feesr names to the most distant parts of fee king« 
dum hew of the Uallowav^attle (comparatively) are fed for 


tho highiahds file same as in the mountain districte the 
counties already desrrlbccl The S^fe I^wn is found tft an« 


swer wdl il 
Hortet,^ 
DUllar to 
though I 
a rugged 

#anffhN urmtm. 

liad roads 


ptonohlre, and aUo the laticAter 
'ay formerly fsosaeued a brmid of bones pe* 
H In htoh esdxnatkm fdftfee toddle» being, 
Ungfy hardy and AcnMtmied (o 


tolnoua country,and liK^employad intba 
•ug? footed, and travelied wife kptrit lA 

TIh.> we of a larger sire than fee pontorof 

Woles, or the shelUet of the north, being feom tiraiy« to four- 

muUi Hint had nWn wnciWIihtho nhira of GatWu hot 
It nfiM nts from atiiUh jIMn, In hhakigicitrO, Butt thi 

(•tllnwny horSw wem In tMi, M an cuJlrr t*rl«r II la 
mnrh to be nwrettnl that thla ardent bleed it now almott 

liMf Ihhhai hero D<^lanc.< rhkllv hy (hi dathc rffhemava 

to brand hanu of gtmtei wMcht, aiul*lKlt«!r ndaia^ for (lia 

\ *■ 





AGErCVI^TDGtS LA^AtlKSHlRG. 




IbiMoll, »bOM nt lltLb ^Id 4 bllf4lM*«tt#|MlS||r«M3nW 
mmMn idwu) fob mmtbt Mq 
Bm M dub dlMHid produM bontgr <<)luui IfnataiMlfw',** 
(tij tedhe wioM, it> cxocUyna.gupunwd to d*Mid «n nw 
inonuio) €t^t}i£owm, topMall) Wblto'ddtor jM lwft)h 
Oonwabnadtoit, « gtoptwnplgiat fik Uto MsMtl JBOiiiia 


dfmdbt I «nd frooi lltoJtItl* tUiw «MaMd,to ttffidi pfti*nqiiV- 
lu««to hones colcdUtod fbr urscUtori i^aniiH|i< Asdbir 
■oil uul (.limaw of baltoirijr an pocnliQ^ adiqitod mt nanad 

honw, thencapvat bcadoabtciwfiiMterMvpoTiiiananaMnG 

tiKj woiilil in gcmal bemnemnbnt, iM add muon to (ba 
lalaaof (t<|)roau«. , indwrto fhf min jiaTa bean hinid tliaa 
what «aia n w an a rylotiippljr dtp demaBin of tha OMtlct. 

I a PoteiMi Sconmti 

Hoads ^ar^bunpByMit S'(p:(e}i «ii9 MiBf aottan. vaollcn* 
plijptrii tm 

78M ATRSHIHfii 6G»,960'lKsr«a«rvt»e«liaf but not laoaiitaloQUt fwdhMWt M^^ye^cvmotcy ioll« 
under a mout cUmdt*-; half the county (xw) hUly^HuftiiTo, or waat^aijn Uw rat wMy under dlternnta 

S ruM and corn, agriculturn fbllowda ia }n great part tbo Mhf antbpt utMdop cb«tM> irfrvadg. 

etcribed (706^}, beinff ch legy produced in ttu ^i^ty, Qea^ew Vfetv, itn.^ 


1 Minerals 

Coal and bmettom Ava to ba fimnd in most parts of tlia 
coujitvv and tbtfe are w«mAl of building >itoi)e, but no 
miiiiiic orea worth worliincr mcepung iron Coal Is the su 
|4<* mintrai, ami Is exported, in lani^ (inautities to (itpgfMw anti 
other towtiSy aloof tba west toasty nortbwmrd and wuinward 

2 IHitldtngd 

Son c good castles and manslpmi asCulaean, Ixmdon> Kg 

Unlona Icc Pann boiUlmgs are Improsing, though but » ..—» \ - ,-r ir” — 'L_L~ar :'t "v— 

slowly home neat elerattonni end comforUmc Intenors on H wmimw loapt^ ** ^ 

tod Bglmtoo'. totato. , Blngla {fy lUb o', aiul double (6). T 



Each «f such cottages Is sniroundtd by a neat girdon, con 
tainlng a ingH^# pumpj and lah. hmise tnd tiu h )u e < t n 
taming ajpotrn (1) kitchen^ oreiit and sliir to led r omsI^V 
pirlGur(3|, store closet <4), bid closet C^), pantry (() rod 
clos(*r(7i ba kentrinie(8)*torihou>re(!^handwa(ercluae((10)y 
with two garret bed ntonis orer 

3 Ot etipaiKfn 

I'anns small from SO to ISO acres and Ihdr culture imp^r 
fee t and im^uHry though rents arc iiigh from Uil population 
ot the maniitai lur ng towns 

4 / tve Stock 

Hones are bred and sold undiT the t^cral nama of T anark 
shite or Clydesdali^ and arc in gtvit demand, as aro the A>r 
shins cows f )r the Edinburgh and Cila go v dairymen Indeed 
tlitte cows as we hare sten (678') )i arc pri'tomd to all othi rs 
in most parts of the low country of Sc oil ind The native 
horses liegan to be Improved IV cr yiMrs bout 1740 In that 
year Robert Woodbum* in Mams of Idoudounp sold whit was 
then consifhred the best stallion in the countvy nt Che prlyo 
of five guJoeu TIte common price >f ilraught hones did 


Tin ebont IMt 

wjw fisv^y d^ by npnh^hona pras mtk todre than oito hide 
Of what they new Moorin' K^hdektieePe then yoked to 
dtovy pimi^ while as mtMtwik dew ^tunea mm by 

bona (dswV Ihrtro Bimmoayt p* 180) 

5 fVoomind i^kintatfym. 

Most Of (lie proii^etooi ere eatenslve plimien ^On the 
CuUean estate aie exteiMlfe woods> seised ui the faee of the 
vest winds , foest ot the trees len te ihewast^ ymcepung Che 

.- - 

— --iaeeeftw 

native coppice* woodst and some ianeold Ucd>g eibgOidMk 
trees XDunu hgUntoo Oasde» 

6 Jmpfvffemdnid 

Ciptain Smith, the proprietor of ft ttfoeft plecft abotmCUnff 
with iH«t bogb, about 1790, bemito drain u difb end Ume 
Che h irlare, and suexcoded in Trmdag tM poet to ft Mack; 
mould, and rearing tolerable crops ce oats, ]M>utbeB, gndotoverc 
After five or six yenn, he was ahh. to Tenture hoSM «ftd etOtle 
on these bc^, but nc fine every operation was iilianiuU 

7 FoUttcnl Kt onomu 

Carnet and ocher woolltm mannfacturct at Klhnfttlierk: f 
Ihread at lieith, cotton at ( atharlne, iron at Mulikirk, salt 
and kt Ip on thu shorus* and earthenware and the usual minor 
inanuta< ture^, as ItaUier, hats, &( , at various ptaees* 

ilie harbour and othir works candl'd on at Ardrossan, 
uifiler Che auKpIcos of the Earl of Kglsnton, and the hvboiir a 
Tioon, and the rallwiy tW>m thence to Kihuamock, formed 
alinobt entirely at tlic expense of the Duke of Porttand, are 
worthy monumenti^no lets of t1\e enlightened tac^ment uid 
entr^y, tlwn of the wealth of those two patrkAc nigWemen. 
Ihe fiarbour I'ltely completed is one ot thp sofost, most 
cipu ous, and mobt atcpasible on the well coast ftf l&itaiu | 
pw&ebsmi.^ many advantoi Never the harbour ip«ho of 
ri dt., hituitc in a narrow channel, whidi cait tm navigaced 
only when the wind blows from particular VftoiCs»a^ 
fur Hpwanls of twenty miles below (rtasgow, is 00^ SOlfilow 
nnd d'lngi.rouy A circular pier of 900 yarda iiffidfitpidtM m 
Ihll and every thing was then ready to begin>tQftLW«MooI(, 
wl II h, acruidlng to Telfords plan, wsft to oe(^l|mi9hl''70to 
loo vaikClv, In wall r sixteen fbt I drop* T hft'OUtoft WOklto have 
rather 1 rnguished ot Mte,and arenM Ukeiyt(ibftSm)Pl'‘ted 
sitaii without pill lie nidb It was part of dwlBftft'Qf'Sgiinton'a 
pi m to rntsi •i neat regular 1 uiit town at Anifosaan, la which 
some progress his bwn made, and he has ronstructed cxcil* 
lint baths, which draw to It a number of vMtsftv at the proper 
SI a on 

I he harbour at ArdroMan was only a part of the genoral 
plan, and (hot fiom which, viewed by itself, the smailHtc od 
vantages p(rlui|)s wire to be expected, 1 he foniUng idea was 
to ojun a direct coinmiink ation liccween Glasgow, Paisley, 
ind itlitr large towns w the vicinity and tlto wAt coaW, m- 
bU ui M the ) reu.nt circuitous passage by the l^th of f lyde, 
A rnnel was thecefure to bo caKfirom (^tiUgow to Ardrowan, 
nl out fldrty (tfie mdf« and halE at the estimated expense of 
12 i,0Ulg» Of this a thud iioxt was executed, ihtl is, from 
UlutLOW to Johnstone, and tins part# it li und, oast about 
90JIOUI. 

1 he hart otir at 1 roon, c onnvt tei9, as it now is, with Kiimaic. 
ttock by mei iib an cxceUent mlw a\, sueioS to pomess tdmost 
all Oie idvamaces of tliat of Armossan, and promises to he- 
romii in V mncli shoiter ptiiod, of v<at uUlit) to die popuioui 
country around it 


7842. CANARKSHIRB or CLYOESDALB. 656,800acre*, in (freat part moimtom, inooT, end pnC 
bog, with a portion of fiiable loam, and some retentive rlays i'be illinatc is tedd, moist, and IMifitvoilr.' 
able, exrcptine in the low vales, where vegetable is ihicfly injured by spring and autumn AWta. Aver¬ 
age the rain which falls at filasgow, oO 8 Inches The minerals arc le^ iroastonc, r(»l,1nte*tone, 
freestone, and whinstone, all worked U> a considerable extent ihc lead mi^ at LeadhiH* Have been 
already noticed under Dumfriesshire 1 he husbandry of the county is chiefly distinguished for its breed 
of horses, and for ortbards, the latter a rare production in Scotland Jul^n Naumith, the author of a 
work on industry, another on the Elements of Agriculture, and also of the Report seems to have been a 
native of this county. {NatsiMlth’s Oeneral View, 1803.) " 


1 FrMtrty 

1 hres nuiths of the snifiice the prapeitt of itnat land 
holdcn, tlie mt much divided Farm housea and otficea were 
numerly very Indifferent} but In this aa In other adjoining 
countJeOf whore the leABoa of forma fall in, t1i« IflMUoru gene 
rally enlftrgwa oT r en owa the tmildlnni aa a ninMlgfo atop to 
getting the fall ran^ value m the land A ImT «ea) 
ground fened out to epentlve mecbaalca, wftlivatlir foe for 
building cottageos • 

S (fcatpathn* 

Much tlie lame aa In Oallowaye Breeding forma are large, 
and coni fonnaanoderate The n|gM|ainoaa district 1» occo- 
^cd moatJy with ffocka of sheep t wap^ c ridgei on the B. and 
w aldea, where the ground b mwhy, end lt» proper for 
weep, aoa the eqtoaure toll hleal( to cncouraf^ qfo cumvaffMi 
of com, caUle eM mostly pastuitd* and tlioie generally milch 
cowB and their young, niani of wliicb are raaredf a smaU 
guantl^ of ctAW only Mteg ewtlvafod, |irincipatty fte theaake 
of wintor provender liie less ruggtd and Icm eupotod Mata 
^ more occupied In the culture of com, and t1i« hanKs gf 
we Clyde, between IfMfiiilton and ZfouiBi, with orehards 


4 O 


8 Gardens and Ot chords __ 

Gfaseow is sbundsntly mpplled with tho eOmniM culfnsry 
TrflvtAblcs troni markot oatuerii Orrhard* at# chWIy flnina 
In iwo dtftrli-ia In Scotland hi Chditsdale, and the Cana of 
Cowrie “ llw Clydesdole orchards lie niosll]«wt«sen the 
MUM of the Mv«t fall of the river, aid the mouth ft thh 
■oufli Calder 1 hey are cWetljr^of epplea, sfkh ■ matan at 
peas fwes and tome ploDM rhenlct are inaee cnltl- 
vatedS hdng miKh sulijcct to the depmlatlona of bMS Vtm 
of the nreharaaara larsv. hut many small onea atsfrilantan av 
and down thw counixy The whole may cover MO acm -fk 
upwards, and areonlhe Jncraaia Tho pinhicw^Ta^jpi*. 
carious, the^t biln« fmiueuiii desnoyed hijMbta^, 
spring BSaU and cattsrplllank Whs vaim «f h Moa 

Biwavs in proiwrtioii to the fmmbrr and sm td m« ^ 
Thoso wbtycuUlvata ihu ground aronnddhe wtfc faJUa 
not Ininhuo the rants, arid nvin, manumfroiu flmo to 
havOOner fi^lt,anda mupigraatnquantityJnVV ' 
thM iho« uho d« not, Mu# step de|RiMi| 0 n 
dhetneatetIUMwU smttKpasurc TSuwiHUhM* St. 
plinM on very SMS^ Mnghag haiwi, aM«%NCh IbV Itqv* 
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[STATISTICS OF AGBICULTSTHE. 


IV. 


been filttodAo Mcsesd iMttw Ihsa on pUi^ at mbcnraiteouB 
water tlowi most (iiualcly av^ Mott %X tbfrtn tUml on toHs 
^atly ovli^ve, auii ou Mioh the trees have been httpp<ned to 
he sant baan.rk ttvan on oven aaody ioIIb yet there are in 
stances of <n^AarUe. on nlablo and srarelly eolis» uncommonly 
producUve Plum trees ora geneviUiy plants rounU tho verge 
of the orchard, and are profitable, not only for Uie fruit they 
bear, tut slYtftenng the other trees Ihe Ueprecldtlons 
committed on the orchards ai« become more frequent and 
daring, aa the manpihi hires of the connty have Incraaeed, and 
arc a gnat diw ourageinent to this siieciet of cuitivKion, par 
ticul trly th tt of small orchinls wluch cannot defray the cx 
pcn'ie 1 ^ watclung la the night 

Bosldos the lamer ftuit, great quanlitios of gqoaHltcrries and 
currants arc cultivated, cuult wlun well managed, ire stud u> 
pay very well iho gotwubcrry and currant iTiis oic dug 
around annually, kiqit on a single stem, and dunged every 
8ce<md year 

f^opsrieeods, or native timber trrei, ere not al undent > the 
oldcat treta are on the (lyde, in and near Uanulton P irk a^l 
Boihurll Castle Mury new plant itions arc forming in every 
part of the c<mnty 
4 / JSHf Stock 

Cattle a mixed l»rccd, the Ayrshire begtun njg (o liecome ge 
serai Qaen fivmerly employed in lalxiur, ana still ut>t*d by a 
few of (he amateurs in spite of tiie la^er sense of their tuiints 
and baiUCCi bear diecp kept, excepting on the mountains, 
where tlie black taced Mirt prevails 

The dawht herw ofOynond ite h ise limg been in high c tl 
matt m Dealers from diliercnt parte of I* ngland cc int to the 
btisgow anti Huthergldi markitv topurrhast. them, atul pretur 
them to the Ih^rl ysl Ire blacks Xhose of the unar 
-ward, whwc tlie greatebt number are bnol, are cs« 
te<m^ the best The native I reed braan to be 
hspmvcd by crosses from £iig uid and 1 loaders 
sdamt i7ro 

Thi /^fiifXrsAire bretJ t*f hortet vary in h ight from 
ti to 18 hmdSji hut truin 11 to 10 hnnda is lonai 
dcredthe]>roper u^e ** Hisc^eralaspe 11^** ) 

Is stately, huihome, ami aign tied Itc is nurd, 
ttiuhv, well propoTt onei, strong, ind heavy, w th 
out bung coarse or clumsy liis countenoni e is sweet 
and igrceablc, yet lively and sinriteil and his motions 
are steady ami hrrn 1 ut nnuuic and alert Ills 1 ead 
Is in due proportion to hts body, rather sninll than 
large, no way clumsy, la I not so full and prujulncnt 
beluw the eyes os suitie of tin. Cngllsh 1 lecolo His 
noHitdt ate wUlc, his cvc% full and ^mmnted, atid his 
earscsvet Hu nuk Is neithin long nor ^ ndcr, lut 
strong, thick,and fleshy, with i guodcurv lure,aml 
the roone strong i^d bushy iTo I road m tl e 
hreast, thick in tin. shoulders, the blades uenly as 
high as the chine, and not to much stuhhed 1 a k 
words Oh th >kc ofr ad I ar<o The -um tn) ers to the 
kfioi The leg rather hi ort bone oval and str r ^ but 
solid and clean Ihe Hoof round, of a black colour, 
tough and tirm, with the liecla wldi, ond no 1 ng 
hair oil len. excq t a tiifk at tlie heel I he 
Imdy rouniPanu h avy the belly of i proroitloiai 
* siae, neither amall nor large, and the dank full 


The back straight and bro»], but not toff tongr thff ltdtt 
broad and raised a little Hum visible, buff not prominent, 
«id but a short space between them and Uie mbs Ihe 
sides, ftrom the slioidders to tlie hip, nearly straight the 
thiglu Chick, and meeting «u:h othmr to close under the fim 
dainent, as to leave only a snuU groove tjm the tall to on. 
Tlie tall strong, ecttt, heavy to Inh ond wed bidred* A isyge 
sheath (vagina) is constderaci to be one of the marks of a gorxl 
horse, and a amall one the reverse 1 Th ’j have been 

^tich improved of late, and are still Improving, especially in 
site and weight r 

HoA * A k nd of Jewivh iddiorrenoe of nrine seems to 
havi^Hakcn place, about the rigid times of the Reformation, 
In the wcHtern counties c^ bcotlmd They worn un lean 
lioasts It w as sitifiU to their flchb, and nHther cei>d tnl te 
nor profitable to keep thim, and though thrae (mjudkes ire 
now pretty mueh worn out, pork is not yet, in gcnertl, a (k« 
VDurlte food, and, of course, the number of hogs kept and fod 
fsee not censld^Ahle * 

5 Poiittcal Economy 

1 he roads are In many places bad, hut have lately been Im*> 
proved, though the materials b^ood and abuiulant, the weT 
climate Is mu h againat them Tliere are several i a» ds, ili4 
river Clyd navigable to (dutigow, ami some railwaiv llie 
manufaitun^ uid commerce of (flasguw are of great exuoit 
and well known There is a concspondiiig agricultural 
society (here, and sonic p*in >r soeleUcs 
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/843 DUNBARIONSHIRF 147,acres of excoetlingly irregulir surface, in two fiarts, distant 
Iron} each other SIX milts, {loascssiiig littlt igntultural inUrebt Ihc arable lands are of very limited 
ex^nt, aim lie chienv on tlic bitika ot the C lyde and Leven tht grtitost p irt of the county consisting of 
loRy mountains incapable ot cuUivition Cod, limo, irtcjstonc, and iroiistoiit abound, and arc exten¬ 
sively workou. Xherc IS tIso ochru Si histus abounding in alum pyrites, which arc made into copperas, 
fP“ a large quarry oi blue slate LochlomonU la well known for its scenery {Whyte and Matfailane's 

Mfportf loll ) 


1 Propel (y 

Two targe esiates, ono exceeds SOOOf a year One thml of 
the county under tntad, which greatly rctardc lU improve 
laent *• 

2 Buitdmge 

Move th in a common share »f elegant villas and i^ntlemen s 
bouses* The most mignihreni is Kosenc th tre Puke of 
ArgrJCfbuilthy Honoisl,in I803rtjicy It is IM^ tJong ani 
121 in breadth with two mognliicent fronti, U Ih omanientid 
with columns of the Ionic < rd(T <Jn hh tiracc farm, w) ich 
is cultivated in a veryiuperi >r style, there is also a large set of 
fkrm oAloes, nitnu unteu with a high low< r Common farm 
houses and rottagn formerly very wretched, beginning to im 
prove, but the piogm slmv Ininbarion Iridj^o 300 in 
icugth, aud t« enty nva feet high in die centre 

3 OcettpaUon 

Average extent of arable farms fifty acres sheep, or moun 
tain Cimis, average CuO ocrev Farmers mtn of llm ted cdu 
cathm, wiUiuut capital and implicitly following the practices 
of their fbrefatbenu 1 here exists among the Uboiring loi m 
this distriU an iDveterate attachment to thi. u on of Mnd 
a young man is dibpo%ed to marry, nt I ks out for a 
■niaU fui^ taxes U at an extravagant rent, stocks it on c redit, 
anil draws hrom at a m anty suboi ti nrc, while at ihc end of his 
tease his efilbeta are often une |ua1 to pay the debt whl< h has 
aocumulated during its eurrcncy in (bet the feudal st ite of 
•ocUfy has not entirely di^amieored In this county inhere were 
lately, on many ana are still on mum . firms let to thrw 

at ibur Hnatg 1, as cnq)unct lessees, to bo cultivated by their 
ttniM, or ratAor dtsoordwt exerUons 1 arute always let on 
kwc!, ssMom ibr a shorter period than nineteen years 


4 hnplentents 

Curved barrows of a scfm circular form ttfr used ly the best 
firmm frr dren'iitig their i otato ridges The dUini ter h iqnal 
to thedistimebitwien the dr llsorndges, geninraliy tiearthree 
feet and (h y nir used before Uic young shoot of the potato 
bpr ngti to di ess the surf ii i f (he ridge,and dcstioy any wi uds 
will ii ni lyl avi Ik gun to appear T he 1 iLhiand hand narmw 
lb Mill In u^e in some corncix of the higiiiand dlstriit U is 
ibouttwo (cit long md fifteen inches broad, consiitlng of three 
bulls And as many crohs I irn, with twenty Mvin to^thand Iwa 
handles bent like a I oop, with which it K wron^t Ikia e»n 
ployed on bits of Und winch have he^ dug wttn Ihe hUrhlaiid 
spade, citlicr on account tbtlr being too sleep to bo titled by 
the labour a h rsc, or fr un thi ir ronshttog of a number of 
small corners amor^ nnks and lame stones»to which aoommon 
hojrr )w could not und acm ess Wilkie s wheel plough, with a 
si ifting ni u/ie 1 ^ lt2S ), w used to tear waur furrows on 
wet lands, amr uad for the lommon purjioKea of ploughing 
strong (1 ITS when wet the mutzie being set so as bot^ bones 
may walk in tlu furrow 

•J hneloatn^ 

(icnticmcn who pay j^rtlculnr attention to their hedge* 
never Allow tht m to be cut with shears Jn plare of that 
implement a hedge knift la used, with a short end sUglttly 
curved blade, thick in the middle and tapering to a Uilii 
ani very sharp intge on each sUU By c Utting always upwards, 
till tirlg* are cut ckon ovor without being bruised or cankerm, 
and the he^ b ki*pt, of what Is universally allowed to lie oie 
best shape, froad and bushy at the bottom, and contracting to 
A sharp rld^ al top 
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€ AraUelMd* 

Focatoea eullirateci iMKIar ^um iki^ o(h«r crap In <b« eodncjr, 
mn^ with tha grentcAt tBOona. Th^ w planted on crerji 
riety U eodf md UmYe even on cbffHt claya where ttiete In 

0 Mifflcienc «f«cUvil7 ^ carry off the worftiie irotef t but a ipw 
eiJiy lofun aultt thopn beat about twenty tom of manure per 
acre Li ilMi common dnadng Bfltting and dtfahtlng are the 

< ommon modaa In lowlanda* and by large beda in the up¬ 
land*, average prodao^aralre tons, buteigbieen arefrequentta 
obtained 

7 &rnM L<tnd * i 

home bog meadow*, but no others, some peWure floTifmmind 
gentiPmen's honseij but none on lowland farms, mountain* 
wholly bi natural pasture, moss, heath, bog. and moor 
H Woods ana PtantaUom 

Toiisewoods form a rery important and prominent aitioto In 
the produce oi this county. They cover some thousands 
Birrs of scdl which would otherwise be altogether or nearly 
useliM, and yield an inconu. to the proprietor* little inftrlor to 
whttC tliey 4lmv» Imvn their) esl arable land The steep slop 
ing banks of Locli Ltaiumd and l<och fjong. where the baw^ uf 
the mountains run into the like, ore tn many plai'Os covered 
with them *Z he thin dry aoil which apiiear^ In small patches 
among tiie rocks seems to dl particularly adapted to the growth 
of oak coppice* which, from Its superior value. Is chiefly eu 

< uuroged In BUsh situations, while the tnolster and mewe unfli 
sourable sp(4* are allowed to bet^cupied by less raiuablc trees 
I he**, are chiefly ash, yew, hcdlv* tnountain Bi»h. blnh, h isle, 
'ispen. aider, crab, thorn, and willow 1 he stven last kinds an. 
LonKioered Inferior m vilue to the rest, and commonly known 
by thi. name uf banvn timber 

t onsewoods aro rut from tlie twenty second to tho twenty 
flunn year aflcr the latur period the bark of oak becomes 
hard and i orkr. and of Jess value to the tanmr 

PUinUtUont vtry g* nt rally formed on thi. upHnds 1000 acri s 
plinteil at I nw prevtouslv to 1701 Ihe Puke of Moniro&e. i 
;reat t Uuter In Sth lingshire. and ti irtly in this county, allows 
100 Wcotch pine. 4001 ireh flr. and 1000 hardw cod trees, t n an 
arre, prefers oak ulantsof 61 viril ytari, growth ‘indafonthcy 
havi been establteht-d several years, cuts them down, whin they 
push long and strong sliools J'UluU by sttllstc slit^l as alrc idy 
desenbed (3J »3*). as j its in a retentive si il onlv ustve as a re 
cefitaclc for water Firs, pinn. and all tries now rcgulorlv 
primisl 7n the Isle of Skyi. 1 oid Micctondd planieil, in 
i821. 47.500 tr«!es. and recefvi d the hononry premium ot the 
IJichlund Society of Scotland (Icons Highl Sec vol vi 
P ) 

1 he flnog tree m tho county la an ash in Bonhill churc hyard 
Itv trunk is about nine feet high, and, wl ert sm dlcst, < v^ards 
of I Ightcen foet m cirrumfiTincL Uf tlu ihrei ] nncipai arms 
Into whah It branchtu, thi 1 irgcst U cltvcn, ami the smallest 
near ten foet in urcumfercnct J hi bi anclies gprevl In i vi rv 
dimtion with uncommon rii.ulan y, cuvenng an ana (d‘n ur 


Si 


*?^**.'" **^*"i^ 1*“ •■p** * 

•bl. w>d Tho* a» na dM. tnm »h^ it» u* cu 

becmOwtnrad N«ulj 100 ;cm .«It wancniviMl mMmi» 
•hun of fetniion, ncu Nonttch, s oAtibiMoi fUntet, u on 
of the ftnt utw, b. hn wen« and a tmdancj atexx ht aoin 
of ihn bnuftha leHm to ImUtata that It hu Mood dwra te m- 
voral centuriesa 

Yew hue* and hotlie* abound on tho banka of Aoeh loomond. 
A yew at lioiedoe is tweira feci routid. and hlji^ ^ one at 
MocUf^bm tsrenty-rigbt foot round, the top eimadhig 

5 '^mpfover/umfs. 

Some proprlitort have drained bog*, and rendeswd them 
tolerable luiadows. soil drained and planted moor* Mombs 
sometimes Immed. the ailws ploughtsS in. and the land cropped 
with oatS; &Co 

Irrfgahon, by means of the nUa mi the hill rides, tried In soma 
plat es with 6u< cess 

Kmbnnktnents have been made on a amatl scale, and some tri 
ig/nsklerahle eattnt might be formed with success. 

10 ItueStofk 

Highland cattle fi oui Aivyleshlre In general use. fmt iUlle 
foi djrtg. drtirving, or l»ri>e<liiig ot this *pi«ciet of sto»« Khcep 
of a bmait bm< k fnced kind bred hi the rountya to the extent 
admitted bv the upland poRtures Horses, a aibul hardy brUed* 

fi<^i mcrcoNe as the prejudue agsln^t pork disappearsa MO 
fallow deer ocnipv two of the l&rAest Ihlanris of l^h lomond. 
Thi stag, or led deer of the moiuitains, hra dlaamiearcd since 
tlw Inti^uiUon of sliecp. A law roo stdi inhabit the wood* 
lauds 

liecM common 

11 VoUttcal "Eammiy 

M mufscturcft of Iron, glawi, cotton, paper, alkali i printing 
and hlisrhing wswks. Ac 

Window glass manufactured CaiPnilvdr. and equal In guabty 
to any in tin kingdom Fay 50,0<KI7 a year of excise dUMles | 
employ 10 00(1 tons ot shippii g, and consume IMO ton* of kehi. 
The di&tillery of pyroilgitous aild at Milbum rmployt about 
sevin hsmU, utid consumes dally a ton of small UnuN r, ibUlly 
oak, from whi h the liquor, s kind of coam vinegar, U ca* 
tr ictivl The proceiM biautiflilly simple A num^ ot Uon 
ovens, or retoni,, an placed in a row, and flUed with the tlmixr 
cut Into small pieces A Arc of coals or charcoal Is kindM in 
a him ICO attached to each, and hr jts hrat forces (heacid to fly 
oU in the form of va|>our i hi* vapour is conducti^ by a sm al l 
tube, proceeding from «iu h retort, Imo a reMgcratoiy. or long 
luetal pipe, on which a jet of cold water ftom aliove U coi^ 
nu illjr i illing Here the add Is condensed, and runs ftnU the 


qi]Rn(it\ of tuT and chare o^l pr )duc ed during the process, tlto 
'^aluc uf which is esteemed equal to the expense of fuel 


7844 STIRLINGSHIUE. 4i50,W0 acres, muth diversified by riven, mountain,, wood*, and vailevi^ 
containing some riih alluvial soil, extensive pcaUbogs or mosses, and some bleak hilly district.. The 
culture of wheat and beans is tlu chief agriciiltursl U ituii Potatoes first rultivated in Uie field, in tbi. 
county by Frenticc, a farming gardener at Kilsyth {JSilithc’i Cettetal fttw, 17£M>) • 


Piincipal fiver tlie 1 orth, and inount*in Bi'nlomoml the 
latter a cone, upwanis ot 326V feet high, ot ihctp walk, be 
loDging to the lluko ot Montrose 

Jlme, cool. Irimstooe. graniU-j whinstone. and freistono 
abimdaut 

Tlio cirM fUitif* constitute one of the most rtmarkable s ils 
In the county 1 liey lie in a low situation mi (he I inks of the 
1 orth, and extend about thirty miles In length and two In 
brmdth, vt an average Thiy are {kvaud from ten to twenty | 
five Alt ibovi h4,h wntcr m uk mid i bm ill port on of ihcni 
liisoitii plvie*isovertlowid itllmot l> thcrivir IheMiil is 
Uidvmitly allowed to lie the alluvion dcpobitid by the T utli 
and its tributary streams, and a-onbinuintiv to be tlie Hpmls of 
the higher grounds, through winch tni rlvir tikei lib course 
Jt chiiily consist* of a hnril-colourcd cl ly, a snnll quantity of 
Band, and a pretty largt mixture of once orgaiii ed matter In 
ionie ) laces are pxtones till of various coUtir*, li t not a 
atone, so Uu'ge as to obstruct the plough* Is to Ih. found* llie 


roll of the best quality. whm dug first fVom the natural bed 
IV nf *i I l„ht I tuc colour, and oT a sulntance avmnbllng 
nr host soip, and Mimetimcs even serves as a subatituto for 
flillersearih In many plium ihi ctav Isexcellmtiy fltt^ for 
n iking brie ka, tiles, ^md a coarse kind ot crockery ware 
(Itq (III irc from live to hfly feel J he subsoils are various, aa 
a Miff lirii k clav, hard ( 111 * and sca-shUls m a natural state. 
These Icdh of shells arc from a few inchra to four yard* in 
(hiiancss they nre ihUfly laige oy lei*. with u mlxiura of 
Cftk ch, uhelks, and vonic othir *h^i« at prtibent found in the 
frilh 1 hi&e laud* are hi firms Irum fifteen (o 100 acres iwcdi. 
In tl e higher parts of the cionty the extent is item twenty to 
10 (W» acres v' j «* 

Of w Jiif J nl ore 90 000 acres • 

C |;iiv naods extensive, 'iiul plantations ronriderabte 
( arron iron works of mit extent, and well knovoi, latfea 
cvttli fan* ludd at halkirk ( hlef commerce the ifoippli^i of 
CorroD articles for Lcnidon and other p>accs. 


1S4S WEST LOTHIAN or LINLITHGOWSHIRE TJ.^SO acres of gently varied surface, without 
Iiiils or mountains. clayey soil, and rither cold and vanable climate 1 he tmnerals are toal and lime in 
abundance. freestone, whinstone, and some iead and iron, but the latter arc not now worked The coal 
at Borrowstonness has betn worked u^iwards of five centuries In an agricultural vtew» the county may 
be considered on a par with Mid-Lothian {Trotter^s General Vtew^ 1811) 


Pffrforio ia Id the hands of about forra proprietors. 
Lord Htair la supponeit to have Imioduceu the culture 
of clover. tttnit]w. ami eahtiagca at Newlivton* In this 
ciointy. as early a* 17k0, and ai^ ^a Hotherain plough, 
for wnich purpewe ha Mnt a incAiuile to England, to 
Acquire the art of cimsuructing (hern. A hay drae, of a 
vary a^ple hut convenient construction, it useil In this 
oouDtv FlanBofanKaredecentformofcoUagcsl Pa, IIM ) 
ate given than are to be found in some niioits Lain 
coUage ronslata tA two rooms fa, b) , tlie one to be used 
aa a altiAon baa a apace for two pics* or close beds (r). 
and to tha other room there Sa a space for one bqd id) i in 
each room la a cupboard (<). but no closet, which la a gieat 
dcfkct. 

The coQtrlvanco for making hone^draw aquAliy in 
threshing machlma (k7Sd). was Invented In tliia county, 
hy G HendcdriMm.of Bonbard* Tha culture pumi ed lathe 
East Lothian husbandly on toe cit^and toe Berwick* 
ahira on toe turnip soils. The ohln commerce is flrom 
toe port flf BorrowatonncM. aad there ia scarcely any 
raanufiaetuiei, unltos qilnntng, knitting, and tamtKWii^ 
In private tomiltos raay be named. 



7846. CLACKSfANNANSHIHE. 80,7!0 mw., onncipally 
river Forth; but partly ot hilly di.trlct, belonging to the Ocbilb. 

4 G 2' 


of carte hind, on the north bank of the 
[Lttkme's Qateral f'lefgt 1795 ) 




STATISTICS OF AORICULTIIBE. 


Paw ly. 


mn»A a* oq 
Thte i1 


311 WRfl tlW W««u urivcn wi mmuiw 

and VM Is taken out and l«rmi.nUd 


Tlw erne lii^ W -ntj feitUe, Imt p«rt of t1i» Wlljr Bid 8n)»ll pwjwrttoti of »tobl; dung, nr the tpn wd ItWfr 

'WMafv dfetrMi«iJjnlo4ryi9>a]u9* ThdOsdloulbueUSiniliir theiT cattfe and It fovius m<ykgusallgnt,» 

uUut After the uiTimllOTrf the UireduoK ****S'"^ 

lee Ktito ■» —— nf tful Am# wm At Iv.illHimAm (iv tsBOTsii tant* Im tifoiu{lit hiQ'e by ino^vcT at no costp azio iwj*»s ® 

iHiitklt* in WH7 rt IS driVon by water A curJousi wnirte ot valuable ai^tion to the resource* of the cultivator. Tilt 17M^ 
iTt^S 0 thh Mpy. IWi.^ from no wheel wm pown in th.. county, though II •««« b> old 

??.“«=«? ft-lBraatnuI.t« m the b««. and U wo. 

mrxsn a* oepMn^i wnn t«ie *e» wwu unvrii wi mmuiw *o eaxij as ai»/« i^vw wiicm «uwaa wimvm 

tiftee Thia inSi and VM Is taken out and lerini.nUd |lono 

7847. KINHOSS-SHIRE. 47,642 acrei, of varied surSuje, but generally low. There arc extfnMfO 
moMM ^d muira. and not much rich soil Their agncuUBrc h miaed, and of no great Interest. Wre t 
(iinerai I'tew, 17SS) ■»■ 

Lochleven occupIm 830* acris, three small streamlets run where he sets an ejample rf taKwledne, Industry, ana good 

Info It. and the dlfftrence between Its highest and lowest nianwinentloril his neighbours.” __ 

rnrSwi. Mdlllwent seasons, is three f«l Plie trnuw of this Adam, of BliUr Adam, the son of the celebrated archlt^, 
lakTin high csieeiii, those of the riser Ustn larger, weigh tin most caienslve Improrre in the county. dr ainin g, cm las¬ 
ing five MuntU and ipwanli [ mg. planting, more espeilally the larch awl fieotch mne, and 

? llr tovemry, die Itaniid Professor of Agriculture in the building Lommodloua cottages, extenslvsly and Judiclouriy 
Viuverslty of Ldinburgh, possesses as estut in Uiis (.ounty, oursued 


7848 riB ESriIRE 322,560 acres, exhibiting almost evt ry variety of surface and soil, from the moun. 
tain tu the plain, and from gravel to inosis llic climate is generally mild^ owing to the surrounding 
waters, and what adds to the value of tlic county, both for culture and for the formation of country-seats, 
if is rather dritr than that of other lounties rqiially far north Ihe agricuit tc is mixet), and may lie 
said to excel both in the corn and t atlle ilenai tmt nt 1 he reverend reporter displays more than the Usual 
th ire of adulatory phraseology tor that “ highly patriotic individual, bir John bimlair," our “ gracious 
bovercign,’’ the Board of Agriculture, and the (rovernment, “ chalking out to the piople a path by which 
they may rise to opulence and consideration.” {T/tonuon’s Gcntral l^w, 1800) 


1 Gengt nphti al State and Cu cumstanres 

( ual. lime, and the usual roi ks aliauud, ir mstone and lead 
and loiiptr ore alKUiid, hut none worked Ncirer llurntls. 
land, upon the shore, and also In some olhir parts ot tin 
county, liters ire quarrusof hard stone, rd s daik (uloui,wiLt 
the fisuiliar prujiertr ol resist iig tlie forte ot Iitl It will 
endure lor many rrars, without bimf, wash dor broken, iliougt 
•XjMserl to tilt most intensfc hi at On ih s a i mnt it it liseo 
for the softs of ovtlis, and fit the sides tf tltimiity ertte- 
f oininoii awl fin. In tks minuftctnrcdof an txiilleiif lualili 
(y^Aowatm'a Osiwrof Picn. ISilO ) 

2 Ptopeitu 

£stalea inodfTale, largest, 8000/ a year 

3 Builihngs . 

I'ew (ountivs V) mhly Btudded with noblemen iml gentle 
men* ho\i*c*s about i hundred eimrncriUd as dcMr\iiie ol 
niittf^ Many imUmiifuvnt buildmits nt nuns lUlif 
lioii'yCSi cnsliesy aTid>alkland Vni act I arm houses ind .xn 
tMget fwinLTly very batl, now greatly Lin)>rovi.U| akui kUpenor K 
ihow In most cuuntie*. 

4 OccHfatwn 

* F irms from M) to 500 acre* o^ arable 14nilsp ind *omc ol 
mountain pakturo twite * 1 * Urge Simeof the l*irgest and bis 
firnKM ire tn«'n who h ive em grated fVoni ot)u r i ountic* u 
thiA lest Improveil dliiri t 1 ut the greater ntunber in. sons ol 
Itaal fonniTHp 'ind nut t ftw tirnis liive been iit tbt. Mtm 
family for sevt.Y;d LOneration^ i he r pi rtcr is an advui ate foi 
com renthg * tncMf first revnid in tins i nntv with tic Im 
)irovemeit of not taking (he corn. I ut pivi g hi numy 
according to the avirigt pri i<s fecses for ntiutceii jenrs 
aome formerly fur one ivinitc rcpctilK ns of Uie |imod ir 
Antral the re*inctlons reas mTble. 1 n the m r* f estate 
In tbi* county arc f,euer4)ly rument iactors^ and not I^in 
burgh lawyer* 

*1 Implements 

riouchfl with convex mould board* prcArred for loose soil* 
eypecMltv wnen in a wet^tste, the> free (heniselvcs tiion 
readil) of the eirtliy ami make i mMer furrow \n idditior 
to the plough, cillcu iriddtsr(/^ 1110 n), id pttd m komi 
lilocesg and ^sund to clear away tiic ktubble from the coulter. 



6 GfOSS 

One iifth of the county liuiccesstbie to the ptoiM^p and lit 
ston *hec|i and cittle pasture some Itog or coarse niahy 
meadows un peat* and a tew sputi> of good alluvial meodowo 

7 Oat di m and Ot chat ds 

The rcmnin* of in orrhanl at I indores, but none of modem 
formati n Suiiic market garden* near the towns, but most 
of tlu inhabitaTib* have ginlens of then* own Sime good 
iiurMcries Sang, an eminent nurwvmon, and manager of 
gcnlteiiicn * | laiilations —i valuiblc man to the counlyp->has 
introduical an ixiellent '•ystem of plinfingj pruningi and 
draining S me of ihi first | livatc g miens in hcotlamlare la 
this county, h* ih t ul Keith, U emtss CastJe, Stc 

8 IFoodS 

Not extensive, lut >oiing plantations very numerou* and 
well m tntiged M ire ceil ire and tat© sorts of trees tii this 
< ouritj 1 h 111 in aii) othei 

0 Jilt StocA 

lllmk cattle <1 I fc long distinguished TTie renorter ha* 
henrd in hn^li h d< akr sa>, that a (lic builoi k of rorty stone 
will biin^ an eiual, and oftin a hKhcr, pme at the JUnuJoii 
maikct than an Fughsh bttlloc k ten stone heavier, and equaUy 
far A good I ife cois will give from five lo sevcoi gallon* 
milk p r (I ty, hrom seven to nine pound* of butter, and from 
un to twelve iiound* of cli(c’sc ptr week, iron weight,for some 
niontlis aller c living 

' Ihcweriis. distilleries, flour and barlev mills, ftvqucnt The 
linen manuriLturc extenbive Salt made from sea Tan- 
mill s> vitriol, Xcc 

rht >iu h irmiiy "'hd the JaterJlcifAing Chefc, lup. 

I portetl inieily bv farmers, on unsldercd useful Instilutiona 
I fho first HRS riritii I ibout six yoirs ago, and at nrraeut 
r nsistsof mark iOO menlais The primipnlobjeits aimed 
al l» this instituiion are, a mutual c( mmunicdtioii of disco* 

I Virus aid impiovcrmnts in hubbotidiy, conimon |iroiPclion 
I sgtlnst thieve* and depredate n* who iholl un|ustljr Inv^e 
, their property, and laislng a jpmt stock or capiUil for the 
; neht oi thiir v idows und ibl dren, Anil of inembm udueedui 
I distress or indigi me Membtrs pay one guinea at tiudr intiy, 
ind half a guinea searly None are admitted but men cd'giioa 

I charocti r, and biu h iriemiiers a* shaU be fbund guilty of c rimes 
and misdemeanor* puniiihab e bv the lawi ot^ the land, are 
liable to expulhjon, and a tot d deprivation of ^ ben^t from 
t.t<e Society's fund No member laii draw any thing from tlm 
fund till It amount* to 0(X)/ , neither any one be entitled 
to any illowance until five year* after his ailmloilon. ib« 
allowance fixed for a member fallen Into distress or Indigence, 
is thirty •hitliiigs per i^uatter, but this allowance 1* granted 
pon the exiirps* condiuon, that hchas not brought the distress 
lum lilmsLlt hv dninkcrmres, or any other kind cf dfsonlcrlv 
conduct Ana during the time he is receiving the nllowauce. 
if ho shall be focnd guilty of dissolute or immorid behaviour. 
It IB put in the power of the mamgirs to deiirive him of 
it The widow of a member is allowed twenty five i^lllmga 
quaTtirW, so long only a* she remains his widow, and ina^ 
tains a good ihaTacfer And the children, when no widow is 
left, are entitled to draw fiie Half of what thdr frther oontrl- 
buted. If A member shall die, and leave neither widow nor 
children, his next heir, or whoever shall be appointed by hiin. 
shall be entitled to the half of what he has coiitritotod, 
deducting a nroiioiUonal shore of the expensee htcurred by the 
soiioty since Ills entry 1 his society is, st presenu In a t^v 
xeapectable and flourishing condition. ^ 


suntiniU, those In the northern pg*‘ts wKh pasture, heath, aod ropec ** 1 he mineral* are c<£l lime. (Ve^ 
•tone. «ato, whmitone, granite, He the metallic ores, iron, lead, and coi>pbr, neither of whieh are at life* 


nwdBMrtft Mtent, the former in the north, aiul the Utter in the Mutb The huabM^ry of Perthshire f 
noted tof it« ft'ay, at cane land culture, and lor ite ptantotions of laah tree*. Its great improve! 



Book 1/ 


AGiltCULTURfe OP PERTItSmil^' 


lilSr 


have been, 4r ar^ Lffird Kahnes, the Duke of AtiKd, end Lord BreadattMinc.'* (JDA: 
hew, 18 ik] , 


toenem 


t Propettu 

tatata an or alt lUef, but tb« neatsr jwmtxx large 
m 4 nag^<itt tha great etutes wat untfmnW coK&inltted tn 
former time* to the^^tor or chamberlain. but agriculture 


has become so much tin amueoraent ot the iouzitn geotIemt% 
hince thi. middle of the last gentur^ th^ many or the ^prie 


toeSf beside* the gfloerat 


curjra luiu iTKUiv liHs pniunv 

__ _.. . . „ . iperautdowe^ice oi tb^ eatat^ liave 

a fam In tbdr own poueMion* which thw manage ly of orer 
«eer * Mom of our Improrements In agrlcultuTe are »Dgg<jftted 
by the gentfeinen ot the armyg in coniti quern e of thtir mneiNca 
on the practice of other countries 1 ht getitl«m<^ of the U«» 
dunngtheraceHdf ttulroouits of iufliCBture» turn mudi gt 
their attention to tlte cultlration of their estate*, and their 
liabits application tothe formes htudy, quit kuis theur ardtHifg 
and enjtiim tlwr suocess in pursuit ut Uie lat^ 

Jl tile propetty be extenslvei besides an ovoTMwr on the land 
lords form* (him U geuerAlly a factor or steward^ aud M>mc- 
timia two or inosu are appoint*<1 to inana^K the more distant 
piiti of the estate In tiiese cases, unless Uie laiuUoiil Tiavc a 
turn for business, he is apt to lObe sight of the detaii of his own 
affairs , and tf tie be inaulent, tie n ts a good atvluirr for neg 
testing Ills incmstg because he pgys ant ther puqion for taking 
that charfle off his hand Iho prospirlty of tht cst\tt, and tlid 
comfort of the tenant*) depend ni these cosm rerv much wi the 
disposition at the fortor 

X he boundaries of estates are marked 'tccordlnc to the na 
turc of Che toun(i> In the raileys of ttic 1 igldHiuls, diflerent 
properties are sep irated cither by suUtontial »tonc w ilU u ith 
out mortar (provmciaiiy dry stone dvfcib),or hv a river, or a 
brook, or a rang* ut rorics, or some other natural limit ihe 
luwir fulls too are RoiTictinios biscc ed by flies* uillsi but 
more generally b\ bounding stones^ hxed in die gt<uiid, arul 
Ml up biiiffty , 11 other instinces, it the stoiu * lie sni til, tluy 
are piUd an ni ipb I'he higher miuntans are fixqnentiv 
divided in a hiinilar inonniw, esperialiy when (Jllhrciit pro 
prietor* occupy the same shle but when they oTLiii-ydifhnnt 
Sidtsof it e s mi ridge or general line of iiiouiUiin, is com 
inotily hippetiB between pu-UIlI glens, tluir prop rtiis ire 
dt(trmine<( u wind and water diMOM, which im uts the line 
of partition on the top of the mount un lietwccn thi uuulvinrd 
and lee sid<, or as it i» stiil more iiuely marked by the tendency 
of rain water, liter It fills up nthegiound 
A ffTLit proportion d thk county is fret hold M my of the 
snull proprietors hold of a sub) ct eupui r \ihen a grett 
baton In the feudal times hid occasun to lonow in miv, he 
had rtiourse to wadsetts, or fecu-d olt a pari of his pro)«rti at 
aquit rent, which WAS greater or lossi ate rdiiig to tne am unt 
of thepr* miuin that was pud m h nul 1 he wadseits arc paid 
up, but the fi us, being iiiudectnable, rein'im 

U Occupaiton 

Ar'ible linn* from 30 to ‘!><X) ner s rarm* in the mcain 
tains large, and their extent gc neralls d» fined by miles J e<ises 
seldom snirtcr thin nmeleen years'^ eudurunee Uent m u 
fi-w instances, partly in iinuuv and pirtlv in tin money vidut 
of com, on an average of two or three by gone vt n*, an ord 
ing tv Che modern system 1 he culture rftH{U res sc ariwls any 
rptnarfc, sini e there ore oidv two kinds of ar ition in Sc oti incf* 
that of the clay sdls of hast J othiin, m whuli a fd qw and 
altcrnac ronn and mem crops iic inti wluce I ind that of 
lbrwicksbire, widen substitutes turnips for 1 iilow, and allows 
from two to five yeirs of pihtuie, iti rding as tlic soil Is 
weiker or stroQj,ei an ivstiti(«crops A full ucountof th< clay 
laiulcullure has been given liy IwnnlclMjn In tin mountun* 
OU 1 Te/,lon, little eliJcfly,and &liee)i toacirt hi extent arc 
bred and sidd for feeding In the J iw uable distracts, and sent to 
the south of Scotland and > ngland 
*l and Orcha}d6 

Jn theCoiweof (Towne,a number (iierhip*thirty)oforch rd* 
of apides and pears, the truit <4 wh rn h sold to the neigl bour 
in J towns A few other parts ot tl o loiintv adanted t oicn 
on liards, as tlie banks of tne inv, I*arii, In tne vallecs of 
the highlands, geans and cherrch abound J he treiw tlirixe 
v^iJ, live long, and carry fruit of the hiicut flavour anil most 
laxonry tittei The cream coloured cherry of Ardsorlich, and 
the bUck gean of C artlemenAies, are highly esteemed iii re 
Bpect of brauty and relish 

4 Woods and PUintaUoni 

The HlghUncbof Scotland llirinerly covered with wood, as 
tfte tnink* of orikM and firs In the mvMcii, from that Moss 
llundcrs, near btirlmg, to tlie hogs of Sutlierland and ( aith- 
oeui dcnlcicclly prove Planting did not brrome general in 
Pitthshire till after the middle of the eightcmth evntu^ 

1 he county Is now dmtlnguulied bv Its exteniv^ tracts of Ian h, 
common miic, ind o^ier trees, and by the Ini Josnri of oak, 
birch, and haool, copses and woods ft rtuerly left opim to the 
browning ofdw and cattle Diflarcntaic untsliaveheengjvm 
of the introduction of tlu. lanh into this county T>r lUbert 
• 0(1 statesU AS ** mUct m bcbrought%> Atlui.fVomCaniiota, by 
oneof the Dukes of Athoi ’An ording to othtrs, the first planu 
were obtained ft’om a nurstry at hdinburgh, and planted at 


I tree wahkva,Ttod ihe ittfla^vfluahlalbedag^ 

The I the i^e It b closer In (he pdMhfui firwn khotb md ffte 
{ wood Is more duratde then the common nlne^ilA wfuMl^ In* 
creMsdoutde tbq number of f’ublc^ 

which i* a alhgui ir property Jt may'Vlo in Mmhwm pram 
with UiAHumn gi »n willow, which has b^ s^ ie buy the 
heme, b^ru anv uihiar tree ooulit buy Uw 
^erg is a natural JlriptMrf on tlic souih udes^t^h fUkanoch. 
which covers t&fib acre* One fta-fnerlv existed 
b^e witatc, but tiiero nn now only a Aw gkoAlnga. 

There are more t*ak noods, and ct greater value, fti thh . 
county Uian in all tho re*t of Scotland Xlic countksof Ihiii- 

buuin, Ar^le, and Surfing, vonie next to tfiaft ctf l^fffth 
cophu of o Ik if cut once in twenty four or twenty iiia years. \ 
tew spare urevs of the most prumisiog fliipearanc e and of the 
best Figure are left at proiwe cUstimcaB, ircnn one cuttlr^lo 
another, ami soimtinic.* tor three or four cuttings. Tlie 
striighteht are generally spami, without attending to this 
circiimKtance, that cm kea oik is more eigcTly scraifiit after 
bv slilp builder*, md hi lugs a higher price, than oak which 
isstniglxt \ci os coppice wood i* the ob^t • ■ - 
‘ ‘ " ‘Ingi 


neir Dunkidd, have grown to the hciglit of feet jii fifty 
year*, which gives nn average two leet four teches and a 
quarftv a yrai'k It is statni by the Duke of Athol, In a conmii- 
ni^kui to the Hoitteiiltural Society, mode In June, 
that on reounimnims tracts, at an Ht aallon of 1500 or t(^ 
fcet, tha larch, at HAiy tears of mo, K1* httIvccI at a fir* to 
pitiduoe tit loeib (500 cubic feet) of tlmhor, a|»peariRg m dura 
olljly and every other quality to Im likely to answer every 
purpo^, both by sea and land (Barit Trant Iv 416) 

" Tne largest larches in Perthshire, or perhaps in Mvml 
ooitnHes nromid It, are at Monrte, the seat bf frenerat Oamp 
bell) whi^ maonire five teet in diameter, and about fifteen In 
etruimfimn^ There are terche* of a great slae at filalr 
Drummond, Ulenaagtea, Rchde. and many other places in 
Fchhkhfre P^s ^afth whh n hod liei n put Into a mout 
aoM about fifteen yeaM ago, •earned still to hofrm and strong 
It Ivanh «(late lhat ttes laea his been getierally planted, and 
Hx okcmMe known hi this country* It ii the meek riqnd in 
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„ -.. ... — straight tniw 

inpirt It Jiost Soteh oak hi* luen found In g^tra] too close 
in thegi lin to bend into planks for ttie Mdes orBlil)**, and ewn 
for the same reason it Is round to snap when used is ribs to a 
ship Its clatieiiehS In the grain Is the eficot of slow growth, 
owing to in uuent checks by early and late ftosts. 

Jlefoie agn ultural imprctcinttite were 90 well undtrstood 
as tlH.y ate of tan, or on upie*' so much of the attention tut all 
ranks i n this coitntrx, many moorikb U ai U stands were diemed 
Incapable ot iultivaiion,or ot making a return In any other 
w ly cc|u il tv tiicir Ufit g pi iiited I ruprivton, even In tlie 
( ursc if (josrJr, iiid Jn llitf Stormont, iMung accngicd by 
th ^ fiincqle, almiit tliirtv xean igo, planted the waste 
iaiulh ot their est itus with Scoti h hr* They have nou finintl 

that (hi 4 soil, by being wrought, will make good arible iand« 
and will be more pitfilahU employed m (litege Some thou 
binds ul urLS hue aciordingl} been eleired, (heplantatlorte 
rrotid np, and the soil siibjocUHl to the plough, whicli now 
lets at 1 iirogressivi nnt, in some caaes amounting already to 
(went* sliiUings thi ni re ISetwmt Cupar, Angus, and Perth« 
aJri tot thirteen miles, the plintatoms on two UUMisand acres* 
ufWin both sides of the public roadf have bcoo gniblied up, 
and tliL < pi ration is still going m, both there and m other 
plitcs SoiKiwerful lithe prinriplc of imgitteii,thdive all 
bO trcf|uentfy oncOway until we have (,one tocofar All men • 
lan 11111 ate eximpte,tut all men catmut riaMin so far as to 
form A} mil ip!c of ai ti m lo thtinselvi Jn 1 certain degree 
tl IS oiieratton is lalut ury, t ut li earned to exc ess, it u ill leave 
(he f ICC of the coiintiy niked and, perhaps. In nil i iccs, the 
cost is not counted m r the baJ nue fairly stated lieluoini the 
I lantat < n and the product* arising from some poor aoiis by on 
anblc system >ct It mist )>c odin ttesl, that no tries art ratial 
In vilut to ct rn it d grik«,iit 1 uT to the landloiTt or (hi puraic, 
while r 1 c Lultivition of these tan t>e iirosccuted wteh Miccess. 

0 JVadiS • 

The inoases and moon, of this county ate very extens ve»a»d 
gn It and succHsfiil ellort* hate been made t<r then improve 
n ent I he mt ^t lemarkable is thfd of Kincardine moss, 
(omniencvd lythc latclonl Kaimei, ind ahcody described. 
(j 1IS5) Driining porn g and burning, irrigating, embanking. 
Did all the difierent inutlc*H of inipming lantl, ha^'e been pr ic>^ 
hsed I mil some, as draining and bunui^, to a very oouMder* 
tbic ixtenL 
() t toe 9/of^ 

Breeds of rntde vtrv inriotis, none petul ar to ihe ccainty j 
Angus, k ft and Argxlt Icrds common among the ftunner*. 
i nf.i fall, Ayrdiire uitl most of (lie approictJ hreeda at the 
Koiilh tried ly the ] mpnetois iJicwdiiig is the chief object, 
and I ext the iiuiter diury 

lAf J 1 he iiuient I reed of she* p In this rouiftv were the 
white •fat od I hey were few In number, lomixired to the flocks 
at I resent, ind in (he highlands mhx. homed in ctKs every 
nlgnt in winter and spring About foitv sear* ago, the black- 
facid or 11 onntain breed was intridured from ine Miutli, and 
bought in, either w hen limbs, or it a > cir old 1 heir immbera 
hate iiicroasfd beyond all eiiierteuion, since lhat time,oicr the 
whole higi lintls of S4.o(lui<I Jn gcnthnicns entJoiDm we 
fee diifeicnt kinds, ncrortUnff to their f incy, or the suiierior 
] roflt exi acted from < ne kmifinore than othen 
Horoto i he onglml breotl were ponies, twelve (o thirteen 
hands high, and too light fo\ two nortie ploughs* kour of 
them wen imd al reist, oi U still tiie case In tome remote 
pi ic s In tlie Corie of (lowrio ami other lowland di^lcta 
oxen were employed to draw the plough, (til about 1779 , ami 
the horses w ore only employed to 1 arrow m the «eetl. to tarry 
out the dung, and 1 nng home the corn, to (lie attek-yarif 
M ben oxen were divcharged from the plough, It becameneres- 
s irr to i urehiM largcrhor.es than were then bred 111 the county t 
ami (ht markets otCiiai>gow, kalkiik, Stirling, and I*eriU were 
resorted to for that puriNsse which practice atlll lontinma 
At present come iNortiiuintMrlAnil sfaUions have been pro- 
nurud by proprietors, and lent to fheir tenants In order to raixe 
an linprosid bm^l 

&»itNe J he prejudice Against swme's fltsh was such, that, 
not many years ago, no highlander would touch it, that is now 
test wearing ofl, and the culture ot awint extenwbig* 
lliere w a rahbit warren at Ihinkilil, and red deer and roea 
in one or two places 1 here are also three 01 more kinds of 

fiillow deer in the county 

Deft much attended to, and fbund profitable PatenoQ of 
Castle Ifunticy sows mignonette for hU bees, which give* the 
honey a mostMelicate flavour Kosemary doe* the same. ThO 
honey cf beans Ispue, (be honey of heath brown. I'hdrfi*. 
vouris also diffOrcnt 

7 Polt(7cal Leonomy « t 

Hoads t^tetched Ufore 1745 stlU ante briAe roods lo many 
places of the Interior No ronah , salmon fisheiw to o 
extent on the Tav f Inen mannfarture* hleaching, smu ve 
rlous other maimfacturas and public works The principal 
salmcm fi^tn it rented by lUcKardoon from dliftrent vpMiae* 
tom, and for the sum of TOOO/ a year Tbm ei« fite QWcr*> 
which produiw ftom lOQ to WOL a year. * 

3 
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Pae* IV. 


7830. AVOVS at FORFARSHIRE. 532,313 acres, one half, or more, of elajrey and allavlsl lowlands, 
and the remainder mountain pasture, moor, and bog The climate cold, moist, and variable It is both 
an agricultural and manufacturing county, and in respect to antiquities, tacilities of further improvement, 
natitral productions, &c. of great interest The botanic family of Don are of this countv A most valu. 
able report has been fUrnished by the Rev. James Headrick, and is the last of the Scotch reports which 
has been published, {Ueadrick't General f'tew, 1313) ^ r 


1. OeograpMcal State and (hreumatancci f 

Gtamptan iiuiutttain* aliouiid In ipranite, which contains 
tofiawt, at rock rrystali Quart/, mica, p<mw| tin &ton«, leidj 
l&m<!»tOQ«y idate, jftaper, iHnvhvr;, Itreccia, and shdl marl oi cui 
bl varkuiR idaccs. The jjocii 6t Foriitr RbouijfL‘i with hlull 
' marls vnlch it taken out iv scoopii, imd thrown Into Im> ifts liy 
which U h (.onreyeil to the diore The stoop conshts of a 
lance Iron acrauer, somewhat similar to the Dutch hoe. which 
has a Untit wqouen handle ia^tened Into it, and a ba^ uf strong 
teatlier f iktened b> whi|)cord around its rim Z he big is per. 
fiiratod \*j small holes, to allow the water to drain otT, and Imr 
a thong at Ibt bottom, bj which it can be turned over, and ii^ 
contmts dbehargrd Into tire bo it After the tK>at Is tirnily 
flwtoncd by anchors, extended fimn cacti end, one m in fon ibiy 
firethcs down the scoop to the bottom, by meins oi d long pole 
at die stem of the boat, while anotlier man, bv iiican-v of a 
wlndloM, or -wheel and aslo, (iied in tlie caipositt end (if the 
boat, draiip the stoop along the side of the iMat, hy a rope at 
taihed tolt, and th^ roUes it up to Um boat’s side, when, the 
contents of die bog am emptied into tTic boat Whin the boat 
hsis received her toad, the mail is thrown out upon a wooden 
platform at the side of the lot h, to drain 
SandstanuJUiga are yen abundant In tlie nelghhourhood of 
Arbroath, and are quarried and e»>orte(l in great quantitieH. 
PriocipaJ quarry, rarmyUo, the flags nse from three to six 
inches of any portable dimensiiNui* Tfiey are cilicd hlate st< 
flw, bat are in ibet sandstone in plates, coated «ilh scsti < 
mtee or tick, of a gnyish bine colour, and this mica oa. aM< 
th^r elsy u^^ation from each <»ther. With sery thin plsus, 
called slatiAtonea, hou-ses sre < overed, they are 1 iid m ** pi v>ter 
Ume" or mo^s (Ifplidgnum psldstreh but thty seldom iniikc a 
roof that is water tiglit, and slate is now considete<l chesper 
A itioit Suable property of the flagstone is, that when laul 

K Tttnent <m wet soli, they never show this on thi ir upptr su 
.e, BO that they are excellent for paving kitchens, iMssiges, 
paths In hot houses, dec & oal scarrhmg for, at the 
report w aa printing, hut w ith no great noixrs of success, the 
dlHinct k Ing (wnsitlmbly out of the boundary iit the kin .. _ 

^ helUs of hcotlafid No nimtrals worked yarlouR ch ilybcau. 
springs No risen*, but a number striamsthat are ot mode 
rate u/e Cunsiclcrable sea, and some salmon, iKhtncs 'I he 
herring fishery h u. trira in the optn se i, an<i considcrihle 
quantities taken in June, duly, and August those earliest 
taken were plump ar^ fat, which allows that all former Choo 
rtes concerning this most nutritive and abundant of all ti hes 
are etroneous, and how much It imports the interests of lirl 
tain, that the herring fishery sboulu be oonriucud according 
lo tile DutclL metboo, in the dvcqi sea, and, Ia in the Isle ol 
.Man, from May to September Oarvlos or sprits, ind aplr 
*tlngN or imelu, abound m the Fnth of 1 ay i he sprats 
resemble lierrings, though of bmaller size, ind ditfcrint flavour 
Ihey are taken In great quantities at Kincardim, imd other 
places near tlie Jumtion of the Forth with its estuary, by nets 
or wicker traps, sunk in the ebb of the tide 1 he sinellv ire 
smaller than tlie sinrats, and when fresh, tmit a smell rew.m 
hlinff that of green ru lies but -when iritil, mike delicious 
foDU. Ihey are caught during spring, along tlie Forth, oflen 
as far up as the 2lrid|^ of Stirling, by nets in the form of bus- 
bets* fastened to the end of long poles * 

HadcteckB, whituigi, Ac (urwl by smoke, a prvtice first 
suggested by Headrick, the reporter, m an esMiy published by 
the Highland bocicty of Scotlmcl Dempster, ol Dunnirhen, 
In this c-oun^, first su^ested the idea of convening silmon to 
JiOndem pa^ed In ice. lieimrler rcinemliers wlicn servants 
in tlie iiMglWurhond of Stirling usetl to suiniUtc thit they 
sh<^d not bi-ve salmon oftener than UiXicc a week, now they 
sddom have them once a >tar 

Fverjif tiver ts mid to Anir lUfartiendarbrfcltfaitlmon They 
llave recouise to fV^h water, to »cape the u^tai k« of m. ils. 
otters, and porpoises, and to get rid of the set louse, a btnali 
btockanlmu, whose att>icks seem to Inflict uikki tiicm excru 
ciattng tortures, A few^lm of riser water seim uthtr to 
kill the ncadouse, or to deaden the ymn it Inflicts sumon 
never remain lonfnT m fli»h water than Is neiessarv to elicct 
the puipoRos wbli^ l<rou||ht them there, Init sometimes tb^ 
are suil'O'l’M^ ^ nvers by long drougho*. ai^ cannot get 
over mlU-danis, and other ob^ructions which he between 
them and the sea. When this h>i}»ptiis, thev soon got lean 
and mingy, and die. tbelT bodies coverecl with white wonns 
Bui In flresh water, they take vanous kinds of bait, and eagerly 
OBtth «t flies, and hence become a sotuce of amusement to the 
aiqder, Duiing autumfl, the uUmon alwaya run up the nverii 
to deposit ttielr spawn. 

7'ke spaieni w itf’iahttm seems to be a very slow and laborious 
it and UW get very lean, and even become un-whoie 


•mne Hood, while they am In It The htene of ibU 

operation is genrralty wliere a stream begins to i-«ue from i. 
ategnant poou ovor a sandy bottom Thev b««in hy digging 
a nwa In tihe bottom, I? pushing the sand and gravel before 
tWn with thftr mmxnt in the dlrettlon of the current, until 
tha« raheit irtn> tfk form of a iMink, which cherks the rapidity 
of OM! cummt, wMie it allows the wnt^ to percol u« slowly 
The (hale leei^ tr exert himself most tn this work, and he 
fore he ooninMneetnent, his neat beinmes longer and harder 
Chao revVi whUt, b^bra it is finished, it Is ofom worn entirely 
away* While dfpoy^nng tmdr spawn, the male and female rub 
kbeir hAfles v\wn each otfunr, the latter € rowing out her roes 
or ejQpl, white the male eimts among them a milky juice, 
whkTi seems to effoct impregnation After one ^aiuiii 
afenr* fo deprelted m the artificial hollow desc lilwd, they cover 
them with U{^t% aiwL to prevent them from iwlng washed 
aw^r tiy the water« and thus they form aitenute (avers of 
^ffs and MTUl, until the h<dlow be nearly flllid up. The eggs 
MUig drci|iped Into ahoklow place, are warmed Into life by t1ie 
MmHi rsTS* in early spring* Tlie fi^t being them vrry small, 
easily escape from UiHr covering of loose saud, and soon bc 
quhtt the sue c^nail trouts, sfnd are called salmon foy, or 
•molts; whtefa seems to be a cootracUoQ of aamMr. The ttrst 


flood now wnahes them Into the m ; mod they ore ^gaierally 
swept from our riven before the middle of May* 

trout, at grilsea, uhiUi ascend the rivers towards the 
olo»e (A the fibbing season, are by some considered a dUfiinat 
Bpeedes of fibh, but some Calthuess flihvrs assured tlie re* 
)K>Tter, tliat they provnl by ox|ieriim.nt, that grllhcs are only 
salmon of one year •» grow til {Hep p 1(15) 

The sea tntui resembles the salmon, and frequents oil the 
Streams where it abounds. 

bieik water eelg, contrare to the practice of salmon, breed in 
the sea, and thrive and ratten in Cht fre&h water lakes and 
ponds During sumintr, mynids of (heir young fry are •«en 
(oiistnntly anending the fresh wmr streams, where they keep 
near the hides, tliot they iniv avoid die current In places 
whi n the) meet witii Intcrrupuon, such m b hind a mUt- 
whc<l,tiic> *1 n accumulate in large mwsc8, and frequently 
mikc their wiiy uu the ciwvUcm of the luildlng, or over the 
dry land, until (hey nach tlie stream above, In which they 
itimie their course Zhe laiger ciN are raught in this 
countv, wliilc lliey are dese^ the streams during autumn, 
1 rub ilily to dejKisU th^ir spawn in sea 

i I e olisurvitlins of the reporter cm varlouv otlier species of 
fish, and on salmon and other fisheries, are, bite every thuqi 
which floM t from his pen, new and mt^rretuig. 

Much divuled, largest estate It ,000/ ayrer property, at an 
average, (iMnges its proprietor every hwty years During the 
dark night of &upf ratitiun, a man could tike no step respecting 
his property, or his domestic concerns, without having hilf a 
dozen or a score of iwiests to adviM him and be was ohlwcfi 
t) compound for th< Rafiti ot his soul, and the Mcuilty ofliils 
prnnetty, by ample donatimis to Oil church Wlienainan 
d cu without granting tlvcsi donfolons, it w as prtuumed to be 
his intention to do so, and what w&s originally an alms, at 
tasour, was claimed ns irii,ht In our dais, a man c in hirdly 
venture upon any step of imporianie without hiving a ikmms 
ot lawyers at li selbow , and, uflir all, oiren finds htinscif aa 
far from liu purpose as if he had not employed them 

3 JJuUifvijs 

Sixty gi ntUinen’H seats enumerated , not many wnh hind 
some liuildirigs J arm houses and (ottages most wittch^, 
and slower of Improveiiieut than In most other counties. 

4 Ocrupaftim 

Farms of ail M/cs, but (hicfly smill On the tirampians, 
estliii itcd liy tlic number of sh^p they will miintam* 

5 l7nj}lcmcn/9 

Old Votch plough still used in a few remote places, and 
found an insiruniuit well adapted for hrcikiiig up waste laud 
that IS cmumherLd witli the roots of sliritbs, or with stones 
At no remote period, It w is usuil to yoke four oi six horsew, 
ahrvaid in this ploui,h 1 he dnver wulkoil bvckwaidsbeluTe 
the iiorses, and struck them in the free to make them come 
forward At pTi*scnt tliL* p ongh Is Lojnmonlv drawn by four 
metimes by six horses, which are yoked in pairs, and the 
iver w dkb bcsidc tbein Hut, except for the purposes ai* 
roidy spec hod the plough which w is first invimted by the late 
'vmall, nc ir Dalkeith, unci from him named Smallsplough, 
is universally used 

A thriehiitii nviMinc, ofa very pec iiharconstruction, adapted 
lo veiy hif,h flits of water, ereitid at Howinuir, hy Stirling, 
an iiigtiiuvus man, but is not yet perfocted, and If it were, 
could ne^>*r become general. 

A I uA i lUi A tre id, jused i i the same manner os a 


ji«.t a one pronged f«wk. 

a ftfiafft' 

Fallowing ^rentral Sced*nhcBt wanhed with a ley of sofr 
map, to remove tlic smut Potatoes intrcxhiccd to flic giidvua 
in 17 %*>, but not to the fields for maiiv ye nrs afrerwards 1 ha 
htcDr Walker, Professor of Nvural History In the Univer¬ 
sity of F dlnbiirgh, w as in rhe bablf, espcclnlly during veani of 
MnuU>,uf uvuigyitm in place oi br«ud in Ins ownfiunlh. 
He c ut them Info thin sliccsi, ind either b nUil them over the 
fire, or tlrcKsed them in the frying nan with m much butter aa 
prevented the pan from buTfimg Wlien dresstd in UiUwav, 
their i Bite w a» veny pleasant , and they were used in aU c ases 
wlictc bread IS coininonlv used 

7 Oartieri'^nnd OtcAards 

A bftsit pre) ulire m fovour of covering wall trees with 
nets, to pr^errethe blossoms from the trust, -woollen nubt pre. 
ftrred 

8 fVoods and Piantrttonf 

Few woodc, hut many pluxtatunu. In the moMes the trunks 
of larj^ trees found 

S> jlurnl Economy 

Farm grrvants live chiefly on oatmcnl, and potitoca and 
milk. 1 heir breakout Is porridge, w hu h M made stirring 
xneil among tuuUng water, or milk, in a pot over the iixt, -wnh 
a little salt, and when it f»als it u eateci with milk. Or itey 
vie hriue, which Is made by pouring warm water imon me^ in 
a wooden dish, with a little salt, taamg care to stir it well Thli 
loo ift eaten with or with beer which is funilshed in 
plice of milk, wlitm the latter Ls eevree* Sametimes, whtn 
they are in a nnirv, they mix the liquid with the meal In a 
cold state Their usual dlniuw is oat cake, with someumca 
butter or skim milk chrese, and milk. Their «uj»iM.r ia 
the mine with brrakfaet, except that Bomvttaiea tjuty use 
sowens or potatoos. In the place of pmrMgr or larose. Butcliet'e 
meat Is only used on partn ular oceaMons, and fish In those 
who an iieiv the rivers and the s^-coast 

Much ridicule has been tlirowia on the 8co(ch, on account 
of their immoderate use of oatmeal.^ This has Iv-m repre- 
•entc d as InWuninrthelr biood, and |)roduoihg thctr fiivpui ite 
dfseose catted the Seoieh fkMio, and other isitaneoiM eruptipns* 
But uetnteal li m much used In some districts of Knglano at 
iu any part of fiooUand; and outanooos engitions are ufiich 
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man fnqneok m tome otthes^ ^Sittrim than th«^ tat hen, 
wtoni tiief ain» Addom or nevirriinnrd of Tho lattnf ought 
rather to IwoMnboU to dirty liiien or tfiothtng, Uion to oat- 
iriMli or any uaiftlrular irjiedea of food OatmoAi, ^hm It la 
tuifii^eatly dmited with any «ort of liquid, la known to bi; a 
laxative «f»f»'lciiW9 whidesome* and at aarae time a 
■trLnitUutilog tVxia for thcHe engaged in hard Inbour. Engl 
necTs, wlui KUuiTtntAul the excavatuMi of can^Uoi haveAvtii^ 
the leportn*. timt thu% tabouren who lived entirely upon o^ 
meal and milk did a thlrtLmore work than thmewno used 
hill 'hir*s miiaf, beer> and ^ifrita. All of the fomxlr uved 
tey, while many of the latter InvtdviMl themaelvca ij debt 
Kft of work Is done by the pi^, it alfonU a fair 


m 

Comparison* not only of the wholewmcmat of oatmoel IM 
pit nn^ng health* but of lu power itf^ylnr laboui% 

AH fomilica that have a fiuuae of Uw ttse tea atKl 
wheaten broad» but among rottagera this ta 0 rarO and luwaya 
a ceremonious entertainment* at ohrlstenliig* and ocher eelntMa 
occasions 

Several a|trlcttitaril sodelMs the lint founded by De^ B s h ar 
ofDunnlchmt on emment improirir Anaocounti^lHeudf 
tive pionts and itinnals of the county hy IMA* itM oellinraied 
^otch^tanut, nho resided at l<Arfar*ppii«e^ great Inti^eat 
for (he flaturallst Indeed the whole iiurvey AMW In thM re¬ 
spect* with tliat of Forty of D^byshlie. 


7851 KINCARDINESHTEE or MEARNS, S4v%444 acres, chiefly of mountAiti* hot containing abont 
one third oi cuUurdUle kurfaoo The climate is sevtre and hilly 1 he soil is gravelly, mossy, or cUyey^ 
and scarcely any where naturally fertile. The only mintraU are llnio, fmiiid in a few parts, and granite, 
whin, and freestone Improvements tominomed in this county about the middle of the clghtc*enCh cen¬ 
tury, and have aiiice been earned on with great spinfi (Hobfition^s General Vitw, 1795) 


1 Property 

In fo w itaads hrg^t estate 10,715 acres, the reit lU eighty 
or ninett estates 

2 Kmldmgs 

Rome old farm honsen still remim, built of stone ‘ind turf, 
and in all mpi'its \%ruchi'tl, but as liates 'ue nneved, 
farmeries arc ertx ted on the mcHt improved plans* w Ith 
iiUKllouh dwelling hoUMK So much cannot Im. said ol the 
coMages* which h'lve uvukrgono vt rs httle ilti-r dioti m ^truc 
ture* KMT a long Kp icc of trim. i be h ibitatlon of the farmer 
in u h ive 'lilvanctHl meleginceandaicominodaiion i hundiecl 
fold, but the (ott igtr sliU llvni in thi same Simple kind ut 
lahru as hiK ‘inciMor did in the most remote igee oi cIijU» 
ation A cottAf,c btnlf oi stone and turf, or tnoro ginerady oi 
stone and clitx* commcnly con<>iAts, like the inuicntiurm 
house, oi two avirtments divUhd I > the turnitiire In eaih 
of tinMC there Is a fire plite and a wmdoH Jhefireia sidl 
without a grate , but tin window has tuo, ind in mmiic eanes 
four, pane-* of glass The hou-w mayhealioiit thirtv he 
h’H.^th, nndtaelve fin t (selgoni more) in 1 ri tlth* in 
•Ide 1 he waiN m vtrexc4H slxfett In height \nd tl 
is Lovered first with thin sods, and mx( wiih thatch, r iretulh 
renewed from time to time und lied hrmlv on with strau 
rojics 1 lie H liole his mm h the ii))p(.ariuu e of a Ioh I ay s iw 
F vtry cottagtr h is a little girdi-n or kuil suivl , and ninny 
ot (hem bestow much < nre* in<l show i o little taiit* in i(a e iif 
(ivatlon ilesidts rtising ditftrent kinds of coliwort cnb 
bngtv* onlotM, c arroth, iS,c , for the pot, tlu > fmim utly h i\e 
ro^Hol gooseberry and eurruit Imshcs, logitJur wuh rose-i nnd 
other J] )weri)>^ siiruba b >ine of tlieiii dceorati the wnlN of 
th irlouses uitli lioncvsut kies, orwjchiiy, and in some in 
ttanees with ehenv and appletreis 

Ihc furniture of a Mi irns cnttigi consists, in gciicril tf 
twoelosi wooden leds* uhich are so ansnged is to n i < i 
sipuaton lietween two apartnicnb* , one nr two W4 d n 
chests tur holding clotheb , a cask fur holding im al, i sci of 
elilry uttrihtls, an iron pot or two for cooking (he Mctuals i 
mrdlr, oi heating Iron, fir toasting the I read nnd i fiw 
dislies, some of wood and some of stone waie J w o e r thns 
chairs or stouls* and a • press nr cuplioani for ho ding (he 
irockery ware, and the breid* the rh( esi, (hr liulter, and, at 
times, the whisky bottle A tea un a sinili s<alr, 

ha:, also of lute Iwcomc an indispuisable arli< le of cottage fur 


for tl s drinking has now found its way every whei.... 
It siems to 1 h ginth spci ie*s of iliriety* which sou the imagin¬ 
ation Olid tlie tongue at work, without iiuurri^g tlt« tmpub* 
ation of drunkonni ss* or I renkfng any one prec^n, human or 
diviiK M her< ver it Is once mti^ucM* It keeps iti gruund at 
cm iinl) as anuif or tohaico, and tiocomet nonriy an ijiveteiAto 
A Inblt but happily it servea s« an aitlcleol food* at tlwJHiWC 
(line that it m a luxurious gratlfic tion* The value of the Awd> 
ture ot a cottage may be estimated iM from ten to twenty 

pOUl dsr 

J ho cot tai ors an modi rate and plain In (twir food, Imt thqr 
nre not s lotliing Hmly anything but Kiqiilhh 

nnniiractun will serve them At kirk and at market* it is 
diffldili to distinguish the mm IVom the msstor, and mUI 
more so, ihe m iiu m rvant from iior mi tress jbUlue ttie o.^ 
or the odiir have M>UlAni luMthmi five pounds wurth of ^icAliei, 
and often twue (hst viluo, on their Imik at once 

1 he t i//(r^e of f aurenre kirk was founded Ity the late fomt 
(raiilenKtoiic, 'iLx.ut iitU, and in 17M1 lie pvoaue^i a iliarur 
hv whuh it wiK doclsresi a burgh of borony* Ihere U an 
cxn lietit inn here, with a iibrarv and museum for tlie use 
oi the tiavelier I here U a manufiiotciry of syciunore snutf. 
hnx( s, and tl t lands m the neighbourhood have Iwcn raised hi 
^'ilut from ten shillings to throe and four pounds pee acre. 

3 ()c( opaiton • 

Ar ible forms of various sixes mmy smill, some 400 or fiOO 
acres IliM pastu^nw ietin traits by tiie thousand aAee One 
tmn occupies KlJOffO acres J eases formerl^ct on periods o^ 
two, tiiree. and lour times nineteen ^esrs* with sometimes a 
liic rent ufer, oi late the term acldoue i xceed^ ninetera or 
N one yeirs. unless when great impiovcments are ex¬ 
pected hi Ik. made I y Um. tenants The arihle land is rultf- 
> t d imdei judicious lotations* innkleh ellhir tiimipa Or 
f-c l c enters, according as Uic soil is light or cla^v The 
moi lit ms arc di.soted to the Ircedtng m cattie Tltcre are 
f< w or no jmhlu garde ns or orchards* but great extent of young 
plantations, and semie patches oi native birch asul luixcl con- 

G ci ihe rattle an a small* hardy, kindly TcCdInff bru^ 

orscs oi the 1 lyileMlaU varict) are reared by many formers, 

' o( jniproscd slock liasi. been tried Bees are 
lerallv ki pc ihere is a good dial of sea hsbing, and tome 
unhli t * . . .iuhcTits , but exceiiting ropes iiirix* cauvOM, 
&c tlieie e no iJiuiiufacturcs of any consequence- 


7852. ABB KDEENSHIUF 1,270,744 acics, one sixteenth of Srotland, and one fiftieth of the area of 
Groat Britain ihe surfaic tor tlie groati r jrart not very irjrcKuUr, lint hillv and tnonntainous in the dli. 
triit adJoiiiiiiR IiixLiiiLSb shire tlio soil in gcni.r.il clayey and .noorv , thr Llimate milder m winter 
than that ot Middloticx, owing to tlie nreum imliiont sea, hut the sumtneis short android; the agricul¬ 
ture assiduously pursued, and the proiluets ehieflv torn .ind (attle, — great part planted with trees 'ITie 
reimrt of the county is isiorc than usually uilelligtiit, and contains two prelimuiary stctions, on the lesson, 
which other counties m.iy derive fiom Abtrdeenshiro, and on the improvements which thiswountj' may 
derive from others Aberdeen exhibits a succtsslul tx iinpte of spade and plough culture combined, m tlie 
small holdings of tradesmen, mtthanus, iou.koc|ars, and gaidoncrs, and may profit ftom other counties 
southwards, by greater attention to toilet ting m.iiuiie, employ ing women and children in the lighter ope. 
rations ol husbandry, and limiting tenants to a certain number ot subtenants 1 he celebrated Dr James 
Anderson farmed exttiisively in this county at Mounie, now the property of his eldest son, Alexander 
Anderson ik'aton, a distinguishetl hortieuUurist. (Keif A’s Genet a/ytew, 1811 EUm Go* lo27 ) 


1 Geographical Stale and Ciicunislanres 

No mctalR or coal, and vary little limoiione, but abundai... 
of GXcUl«t»t granite, which in U'^d for enry soit of building it 
honic, and ixiioited to fomlon in grtat t|uantltnw IIcmcIcs 
the rlurabllity, there Iv one other exiellentM tttendiiu( the use 
of thit «tone, tbo expense of carving it has snnpUiieu the style 
of Ar<^ltecture 1 iie Jiroemar mounuiins abound with raim- 
cormi and other precioun htome, stime topaxes and beryle 
have been found, the latter ol grrat value, 

2 Pfoptfiy. • 

Much dl\ldo<r, only two or three lirge estates Lord Alwr- 
deen 9 die most valuable, cmisUts ol 60^0 arable acres* nnd 
iid^XfO waste. 

0, Ptaidings* 

A numher of mined castles and religious bulldlngn, and a 
fow handsome modern houies. An ample dokTiptive Imt of 
nmtleobenS eeaiw, which are vei 7 numerous. Form tiouxes, 
ioiniMnli wretched structures cf clay, turf, and ihairh, are 
now greatly improved, cottages \roym\ii\g, *• Dttmt jitmt 
Acurr* ** ftrst Wgan io be thou^t of aliout 17(>0 Ir 17^* Ih ■ 
Anderson obsenes In hix nport of the county on which the 
preunit one lb Aninded, that they are ** for the nto*t part rtrj 
poor. This Is*** he adds* ** hjtthljblmpQUtic. Nothing rontrl- 
DUtes moffW to the content and convemeniy of a firmer* than 
good am^ well disposed IniTldmgs. It elevatOH hts ntind, gives 
mm ipitit to pursue hii openulonawith alacrity* aiul contri¬ 
butes* in many Instances* to aiwnunt hts profits- I n«n.r yet 
■aw a thriving tenant wllo had not good houses Ilut on no 
aceottnt riiould ne*be induced to ex)jend that riock upon 
hiiilding houses, whlih should h« enqiloyed^t codcitding his 
Own liTolMr huilness- It ought always to be done ify the wnd- 
kird i anti, in gcnernl* a go^ set of houses upon a farm, wliL 
^Ing him iDitcb grokcT oddiuonol icnt than tlw foktrast of 


the monev expended upon them Nothing wiU prove su<4i an 
alluremtiit iw good iHilUlmga* and long leases on equitahle 
terms.* Smee 1791, when Dr Anderson wrote the above para- 
gr iph, wc havccot forrom fooni Ik rwickshlnv Angus* Moanit, 
and otner bouthern dirincts, who have taken forms m Aber- 
dientahire* and manv of whom have shown exnllent examples 
in agriculture, n» \ cll n« improxed their ovm qnplul, and the 
natlvi. fanm rs of tlu county, in rouiequenco c£ their example* 
Iwth in requiring good houses, and in raising good esups, am 
now 111 .1 much mort ilouiishlng situatioa. 

4 Occupaiton 

1 he grtntebi diversity in the aim of farms; from six acres tp 
thou&andb* scarLcly i loeUimic* journcyn am nr mfotet’* who 
hOb not a farm 4)f owe aire «r two, or a nrdcR], besides um 
prodtici, thev find tJie la^uT highly conducive to heahh* by 
couulerai ting iho cheot of m-door confinement* and preloitged 
unfavonrahlc h^ily po^lurei* or uaitomhiotilpg respirathab 

5 JmplernevlU. 

'1 urnips focmsily sown from a small Un box, nine iixdrn 
long, and one tnch squars, i|||h l«o or three ho!« at or*t^d, 
through which the oiwrator shook out the secdv: thinned by 
a pVTi of thL blade of an old scythe f istenod to a bit of Ireplikp 
a lominoR ho» advantagi* of the latter art Us sharphew^ 
but it easily broken. A olilld’s cradle rocked by 

6 hnchsufes 

hlone Ibni ei* or ditohes and earthen lianks, thtLcrenid«|e 
fences, this frees (ne land from Ic^ #sn«, whUfi i^Kmnd 
every where* or aervcH to dram lU 

7 Afabli J and ^ . 

Puiatoe , as will os torlouB other Imiitevcmsfits,fltst latro* 

duced tolled euhureafrcrtlie calaimtous)«art7Hki docliked 
In fijmera so well as the tuynlp. Thejvpmtcr tried varlona 
cxiwnments In duttlUig firom pvtatonr^^udi are leaorM in 
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the Famei*i Mi^gad^, Y«U<nr tnmlps vcrr maph sown, umI 
Kart«rtl1]f p wfg w d by tbs ccrtv kaspers Abm bbj{s in grsAt 
tvp«te» but ftquinu to be «<trlter lown (bvi tbeytHow* an<i 
coniiqaent}y» doei not lulmkt ot thorcMij^ly awning tht 
irronnd Carrot, beetf scotsorMa'a, and other rooi9» fmnunteil 
and dititited by (ha reporter^ ttie oeiit spirit arul gn.atett quan> 
tity from cwrint White boet grown« out founa tr 
pTMuce than turnips carrolt or cabba^ 

8 Oafdcnit and Orchards 

The county of Abenleen is dlsUiifpiuhad beyond t^y othoi 
eoonty In (no hlandj fur the pn-parakory Ixranch of all vooc 
gardciunib viz IrrncAtN^ th» wit m a i*ruper dc;>M Wt hav4 
a numerous clOiW of gardeners in (be vK intty vi \ berdeen* wh* 
cultivate the lands in the neighbourhooci of ihat city* oiu 
whose pmctice deiervM to be ^(.oeraUy known* and gtiierdl. 
Imitated. Tlier. in fact* an; kitdben gardeners* seedsmen* anc 
nurserymen Tney raise alt sorts of roots fur the inhabitant*! c 
the citlos tit New and CMd Abartteoii* various seeds for the uv 


I and the number ef eenoanhla Olreloe near Stanwot* vn 
showed Ik to have grown and inmeaned In dae for years, 
besides the (im« that it centMtuied stationary Ita woim waa 
d<K larod* by all who saw it, to Ite much suptf lor la qua Ky (o 
any that ever ticen imported from the north of b urm. 
rhere are thousands of pina trees in Braamori some of whfob 
are iwarly six fset in dliunetar* wlilch ate superior, lo point af 
quality* to any wood of that denonima^dn that was ever Im* 
linHod into any place in (mat Britaun.* 

10 Jmprovementg i 

i iwnCthing has been already mentioned wllhiti three miles 
I of Atu^eeii, aboTU SOUU seres irenctied i some aerre paid 
! per acre for granite bowlders for exportation PineUce of 
traochlni^ general tlirouglumt the county 
Irrtgaium idopted on pour iron-stone clay* not worth two 
sldllmijs per acre, but raised in v tlue totwo pounds flie ope- 
lutor brought from (ilouccster, by Ferguson at Pltfour 

11 Ine Stock 

Moix cattle I red tlian In any other county Hct^h <att!e 
- , L *. .. i. - 11*^ Imiioval ly crossing ►omt I nglish tows sent down by 

the wunty*and theow.ieraof viUas netutlw towns*thtyezpoi Henry Vll to hH eldest daughter,qusen of lames IV Ihe 
coi^derable numfcN.n of plants to LngMnd producewasknown as the Falktana breed WiUtamson'sthree 

A few good private or^ards, the largest ^ Forguso brothoH sell annually about H0(W head of cattle of various 
«f 1 ilfour, of »n a>.n» Tho dw of It.mwlj 61M) ja^rs ui brasH. m •>-. »outhH^untrj markett Thtj docideiMy nrefL-r 
ooutiunwl tha Abb«)r of Dew.fpundLd in I*W,and ttepirdei the tree natl.itanmVxed, end rarud bj goaA keeping,to the 

Mon^iw to the moiuuiorj It » * Wfiklin, proof of the Ira mUtun of the Kikton I, ot Ufahlre breed, with Uiff of this 

ury of the Rcmiish Uergy, and of Iheir iintommon skill In f county* tnd consider btih fliwc to he mucli superior to the 
rajsin, rfftuitHreM, that when ktrguson wj* Uviiik out * ur to ant fweien ( w Is They justly runark, that 

new orLhanl, he found In the ablay eirdeii, lirsl rich so ihelbod, ot keep should be siwo s sWe tlte bn; d, and not 

nbosp lltreeto tl^. secondly, a welliiared caujewa the 1 reed above the ktep Ihiy << udder the small hiKlilund 

Itraidte thirdly, a ^sl of ptt.~ v'-v t "“r, - —. cattle, whh h tre (,»neially boual t I y infirior dealeis, as too 

another tamyaav of aranlte, and below tlie whole, i conddt) restless and Impahent f r frediniwiJI 1 hiy infer the native 
abledtpth ef ri h mould No Btetter iimaution could hat i,)w country Ireed t> the lar«ir ones, as thA are most lasUy 

been luken to hinder die rtMlsoTUie fruit - .. muntalncd more 1 ardy In work,have Utah of the liiesl grain, 

junvl, by pitrciiig Into a cold or wet subsoil an 1 pay la-tter lu (r i| iriion to the Koodneas ot ll e r keep 

!) fyomfs and Plantatmns '"y Sucere lint, gtneraUen, for the Fast thirty ye irs, has in 

In the higher divulon of Mar, occupy nearly 100 sqna' creiwd in sirt, and that liy good keiping the nsiive Iretd la 

miles* in sontu places very thickly plantcu* and in others raUs double iL. former «Jze (t e wc^lu m least dtuil lc» Its forintt 

byiuUure at vfll dllterenidiklAncki! bcluflcn tile trots Nvir oeightjMn t. the mtrtKluulon (rthetuniip huslandry Ihcy 

one third has«2ki both enclosed and i lantcd ont llUnl h are^ deci U-tlly cf | iiikn that wherever a landed iiro]irietor 

iKJim riwcd l»y nature* without either enclosing »r | lanUnt tl than one >cit for family uiof, the stot shoiilii nut 

gruund ; and the remainder hns been surrounded by fenc. «P but aliowtd to tc^ lo^, m order to get genllc ex 

Pir ket-pmg out the cattlt* and then been »toi ked with wout ercist along with I is f^t that the second >cir he may U* put 
ralsfdfromw-ed.eltlicr llowu lythewmd.orcuriedbytli “P and miv U lontinued i nli 

rooks* who, by some insUncllvt Impulsf* carry the tones oi t , this h gh fusi ng'w l ng ia he ^ ms to thnvc but thit lu 

Scotch pine in their hills, to proiidt hah tatlons fur dieir o ought to ho kille I whtneser he loiths his hod, or appears to 

Vtiug, aLu remoU p^od when the s^s contained in ths be sickli , or not uirivi^ , 

cones becW trees, hi which they may build their nc»u Tl i I he sheep few. ai^ i f a niiied brcwl Horses are nmivu 
supposed liistinrfi in the roolta Is more probably oall«l fiir i pomes, or (urchased trom Olydesdale I^ultiy very comrom , 
wiihTnew to a hrm Hirface to bitik the con« on, and i S''*; dem^d for eggs, lioih tor ilie llanlo n ami lamdoit 
•uch an open surface, Wso, the cones are sooner. [ entd by I e “* numbers hi Btaeinar, and roea on 

hwt ofthe tkun* whuhenut Ics ther<K>k6 to find tin seeds w i the mils or Cr* mar 
out Inbotir In these higher clUtncts* wood growA m> Ctoi. , Manr^af fUH9 

that the proprietor ne^tl only cvul<»e in extent ofldlly un * ( ui tv 1 ng teb I rated for its woollen manufirtares About 

and thus thut out the c itUe Ihewmd nid the tn ws will* i If to* (lurdcn f (t IconeHtin* a weitthv ^h cp firmer mil ina 
time* supply 1dm with send* Hul wlun thew. n itural woo i nuficturer had a daughter* who mirrivd Lit utenant ( adugin 
grow very IrreguMrly. It is found i riident to x sist nitui^ r td* i i mwcli» army who nfterw irds whs made a peer* tmi 
■owing, or o<t|isionafly scratching into the so f* a number f from whom sprang the Duke if Kichin md, harl ot Letetster, 
imltoftiie treeswhUn arc wished to be reared m the vaca t Lords( adogHn.Veni >,H >lHnd* L J box* and the heacU of 
tpacea The greiter proi>ortion of these woods ewislsta f olbs.r tmimnt rngUsh ram lies 

Scotch ptm , it grows slowly at first, but is ttry viluab' WoolUn Imtn and cotton now exkensivelv mimufHctund 

'H'hecethp boII is miMt lirixn* and tie trees |,r)w vtr> sluwl * Kii tUng of at<Kkings and n) inning lint f riiKrlv common* but 
the wood of the Mcotch pine is of the best qiial ty \ rt.mii "***' ittcnded to unce tho introduction i f machincrv 
able tree* at invercauki, was cut down ob^t forty ycHix ngo, i 

78^ NAIRVSHIRF and MORA\SHIUE, forming logUher 512*000 acres of mountainous surfa 
and some narrow arable vales, are included in one <>iirvey 1 lie climate along the Moray 1 1 ith has alwj 
heen noted for its inildncsv, whicli is ^iirtly owing tu its locahttes* and partly to tht, general prevalence o 
dry sandy soil On the mountains tht dim tit is more severe Lcid, non, Umo, marl, treestone, slate, ^ 
are found, but the first two are not worked at all, and of the others, only the freestone, to any exte 
{Uahe'tGc _::_ 

1 Propeftu without culture The root* in some Civourrd situaliims* It 

In vary Irvik afttate<i as* for example* iho«« of the Duke of h l<iund of one pound weight but thty f^cjnb 

Gordon* and Eailsoff mdlater, Moray, k ifr, and LoidO twd c *" gtntrHl the wild kind* having h long root hko aarnail rndml 

o B a A* * ^ ij juae* And « rough jKunted leaf Sonic idiinls of re 

n AS. I I I L t. cibboge were also dlhtingujshed among them BiHh were use 


In vary Irvik ofttate*! as* for example* iho«« of the Duke of *?**■ l’®*^"** weight but they f^cjnb 

Gordon* and Eailsofli mdlater, Moray, k ifr, and LoidO twd c *" gtntral the wild kind* having a long root hko aarnall rndml 
o B a I ^ ij juae* And « rough jKiinted leaf bonic idanla of re 

* , .. cibbage were also dlhtingujshed among them BiHh were use 

Co^derable os lus lieen the alterations Jn the housw of at; pot herbs at tin tables of tht country peoplo, on wide h k 
prometora* U lenothlng to that which h 111 taken plocc in thi u mint they were voiuetimes rai td In th*u gardens MTie 
of fiimiers. Prl« to the year 17 W)* in tl e dwelling* of ttna' is thev b t,An to run to on this UIhiuL young i^iltiu were h j 
el^ were neither doors* ctlilngi* norjhlmncvs loafcwof rml In to teed on them The IWv krancts ioriwii, mmUter i 


them, M«e low wall rod ly raised of stone* and clay m< r (rraiit,c, ha* seen tentaHof the family of frilgycarrfroiiiwhia 
t*r» and hid a am dl gJasa window, in one only of tlie apa t it aiipeom (hit turnips were paid ns m article of rent in llu on 
mente was any pbutcr. snd It was raked over the walls In 1 ie ot tne m venteenth century The quanidy (about 200 Imsheli 
nuMt anlees manner* alofr*on which the roof rcidt.d wltiu jt shows tiiat (hey must have been applied ufood for roitle fi 
myslde wall.dUtuigaiiihedaverytLw of the mAnt rcijiecta Ie the femunewhUh unfortunately tocikpiare at dut period* bow 
habitations I here was m general tait one fire (vrhuhjerF ‘*^^7 agriculmral branch of industry was w derangee 


nabitatlon* 1 here was in general lait one fire (whii h ser^ ed 
all domestic ooraslnn*) In the apartment, where the serva its 
and master, vdhbis wife and maldcm daughters* lived and ed ' 
together In the higher parts ot the district* matters v ro 
mnoh worse Now* upim eniry farm c^any consideration he 
buildlnga ore substantial* comiuodious* and neat 

Sn Occupation 

As in Klncardtnetiilre i but the arable land* being genei l]y 
llgblytha turnip haktgindry IS more prevalent Itisasmg ar 
not, that in an Island ui a lake^ iHntghnaduvh* in this cou 


ever* t very agricplmral firanch of industry was io derongee 
that this iin|>ortaut object* instead of being extend^* was* eve 
thrve* wholly abandoned 

The cultivation of turnips* as a food for cattle, was firif In 
trodiiccd hfito this didnci* frwi the county of Neriolit, by ih 
late P arl of Findlater. about hie year 1700 

when the artificial grasses and herbage pUnts were intro 
duced, only regular gardeners were utifdoyed to sow them 
now common c ountry operatives perform the oporatJoo hev 
enhard^ apples imported from LiiglAndi a frw notura 
woods* and exrenMVo artificial planuttons In genual it ana 
be observed, that In this* os in the other counties c^ the north 
evirv de^iKion of Iml^vemen*^ has been mod. and suck a 
ait found to answer* as draining, bumirw* imgation* plontini! 
road nulrmg, fire rarriod to a great extent ^1 tire Improvii 


to 4()d yean ^*hi^ never been gathe^ (jsXil ot sto with nuts and screwn ^ 7787 I 'There Is aw 
ttie (iMPiips so this island sprang up annuilfy In a thick bed, hstdng carried ort xlong the rOktst* and in 


1 yr^ntu 

li in ifisw fiauuiirShd till of late underwent Iwt frw ebanges 
Thbif are no souregfi at information from which a precise 
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\W, It maj niMy te eonclodtd, tbn agrievHav*! knowte^ 
MDdihtf MHightfbrnordwnftt Tln«modeofMan«|{eta«tit 
vhhJk has h«en pnetiNA intb«w ami lo other parts 

of tha hightail and which has hKn handed down rrom 
father to ion ftw many generatlom, ts «ctU to ha found In the 
midst of tha most iaapToved dlitrlda. Wa sUH ^ the amltle 
tAnd divided Into smiul crofts, and nanj cf tfio hills oocupCed 
sa commons. (>n tllk^ast coast particularly, the ground la 
aeon covered with hea^ <d etones* and lariie q«antJtle)i are esft- 
luted on the divisions hetw^ the fields , so that a unsiider 
shle ponipii of the lafid» capable of calOvatMK), is Uius reQ(h>]hd 
by the Induht^w of the most unpanhmebkialoth. 
IhoTnanagament of the nadve formers is most destructive^ 
The soli of one field is dug away to be laid upon another t 
and crop succeeds crop, until the land rehues to yield anv 
thing It is ll^ allowed to rest fur a icaaoiii and the weeds 
git time to muidtdv Such, we must suppose, was the system 
of t irmlng before tlie rebellion, we itunotiDiagine It to have 
bciU wurse. 

S ButJdtngt 

The old highland tenantry ve unlveiwliy ill accommodated. 
Th^ live In the midst ot fUth and smoke, that U their choice, 
fiut wherever fanal bai^ been laid out on a prosier scale, and 
luw occupied by aubsianttai and welt>«ducated m«i, we find the 


ftiSrWe, In oinacltr orsemntt tosobefiMCljatteddltti, ||m 

In their pneentsiiniition. The dwdUmgi eotuviilii ard 
worse than ihoseof the nativeformen Tneiiifteraw 
men, women, children, CHjttle. dogs, pigs, poultry, ^e. Ufous* 
alt<wd great i^asure to eveiy lovfr of hi« country toobeerve thp 


neas and me use oi ohunneyi. In many planes where these 
have been constru ted, tho pecnle do not use theifi, bat ptofer 
bffcebin ja hole In the roof of the boose, and lighting Hmf fir* 
on the nodr Smoke, they say, keepi twm wanm 
The oeeupatum and managotnent of land is the same is hi 
other mountain dlitru^. home grain, chiefly oats, Is rahed In 
the low gronnth, with root and herbage (toiirK and the pastpree 
are devoted to the breeding of tattle and sheep. £t«ry llik«> 
^vement is tried bv the principal pn^etors, aoA enJighlen^d 
farmers fiom the south of ScoUand, accustomed to brcedbig# 
Induced to seltle on their estates, by long teases uid luoderato 
rents From these the smaller native femien take in Mtamulg 


g ood tenant to settle upon It 1 he Interuht of his mouev wilt 
e ilways cheeifuUy paid, vnd if the landlord agrees that the 
ripaii^ shall bt titade at tluj mutual esiienst of hnuMlf and hJa 
ten inf, the latter will thrive, and the former will never liave 
to demand his rent tuke lh( preMint nee of highland 
tinants will >i t find iheinsclves much happier, uid more com- 


them, the case is very ddfereDL Of woods, In ihb djdrict, 
tliere are lery few, liut many plantattona have been latdy 
made round gentlemen's seats, espedtily Lord ftekfoithV In 
18^1,Colm Mackenaie, F»q cdKUciw, planted acres with 
60fl0 trees, the sorts, oak, ScoUh mne, larrti, alder, birch, 
ash, and some onianieDtal trees (HigA/> hoc* Trany vol vi* 

P Vdl) 

1 he fffrat post roads la tills district have been (node. In ]ttrt 
by government, and ifi part by the proprietors 'niire Is a 
cotton miiiufactory at ( romarty, and the reporter luggestv the 
idea of nianiiU<tarmg tar fiwin the tranks of fir trees, found 
bedded in all the mosses of this and other highland districts. 


78.5'’ CAITHNESS d95,G80 acres, three eighths of which ti deep, mossy, and flat moors covered with 


for being tho scene of Sir Joliii Sinclair’s pr«i< ttcal attempu at improvement Of these the cha^f secint to 
have been the cnJargomLut of the town ot Ihiirso; oi winch, and of various other schemes, ample in«^ 
formation is given m the re]>ort, and in a number of appendices to it, by Sir John himself {aendeT9on*s 
Crcn«*fd/ Ffrtc, 1812) 


andth. Irish 

CTbited from time imiacniori^ low id otlunr aTocaAons. either in the southWn cguntliw of heuf* 

^ 1**® i or In England, wiio work their farms upon the pruu iiilw 

^ liie land thimselvts, and sub let the wwawltr to the an ill niodetn agriculture, ag practised in tligsuvthera counties of 
famieis, for a certain montv rent, payments ui grain, custum^, Sttdland, aTltr as tl e slate of the county, as fo climate, roads, 
'i” the mtam of improvement, iHArkets, &t will admit, but at a 

«*!.!« 'f * I** r'* “*** much grevur axpense than is iwi to the southward, and, of 

vcniy their raik rente from Uiesul teJiante course, much less benefit to thcimelves In geneia| they have 

I. ' hy® *‘®‘“ othtr ^ouncH of Inconu, which enibte them tS live m a^wK-.iU 

nought to this counts, to wpcrlnund ihe|»ro]inctors farms or conifortiWe state m MKkty they are better educated than 
noinains, for the purMw; of introdm Ing the praclue^ modern firmcrs paying \ similar rent In Liigland, i^HuUural know* 
husbanrirv hum teme to time, have tikOT forms In ^ thircfinre.lssoon circulated amongst tnem * ^ 

tiiw I oimty, but wnctliw tlw ir agrw^tural skill was suiierfi smaller cl'iss id iirmen, w ith but few exceptions, are In- 

' ’!” t *Vj mode of farming l^t dustrlous, sober, swacious, and nxit^ In ihclt behaviour Ihey 

adi|t^ to this uld and moist climate, thp^avemithcr In have, unforlunat^, a turn for litigation, and cxptnd more 
tr rtie cro|et* n« improve tlio landlords ™r,“” money thm they ought to do ui lai , by which tbelr lircum* 

undtr their dm(tloi), not has thur Industry or skill produced stances arc often Inwid 
1 ctur i ropi on their own farms than w hat u raised by a similar ** 

class of the county fanners, w ho havt never been out of it. 

785d M/THERLAND 1,872,000 acres, chiefly of mountain and moor; and a climate about a fort, 
night later than that of Ldinburgh Tiie greater part of the county is the property of the Marquess ^ 
StaflonI, whose astonishing, masterly, and success^] improvements have been amply detailed m Loch'a 
work, from which wc derived so much information ior btaffordshire and bhropbhirc, and to whlth we 
again recur. {Hendetson^s General J lete, SfC Loch's Jmpovements qfthe 'tdarqfiufss qf Staffirrdt 1819 ] 

The rsiatss Sidksrland hlt\c <ml> lately undergone Uiat oi roas the Do 'noch nnil other friths, and the t gal wont of 
change which oewaa to oiiervte In England as f'V iMick an the roads in the county till 1809 Ihe estate of Sutherland 


The rstaiss Sidksrland hlt\c onl> lately undergone Uiat oi roas the Do 'noch and other friths, And the t gal want (f 

change which bewau to oiiervte In England as f'V iMick an the roads in the county till 1809 Ihe estate of Sutherland 
nlgnof lienry Vll Ihls chinge had for its oh)rct the m ijlg 1131 a,a,a),Includlngthehvr(inyof Auyntfo, A.A),asd 
ation ofa middle class, by the depreiulcr the barons and the the hte purchases made by the Mirque^ of staflurd, up to 
raising up of the next class of the community This oldccl 1819, was computed to contiln more than 80Q,OOOacre8 The 
IS graduftily and successfiiily imcomplished in England by the estati of l^ird Heay (c) is more than half that extent, it was 
lime oi Queen Kliaabcth, and in the south of S< otUiid soon purchased some time ago to the Marquess of Stafford, and an- 
after the union of the two kingdoms but the hichlands, or nexed to his own estate The residue of tiie county belongs tb 
m«it northerly counties, uuderwent no change till the dlscom. cUffeiwnt smaller propriefors (d to n) 

fiture of the inwtender, and the alioUtum of the heritable Juris In 1809 was begun a tine of road, conducted according to 


tiie ivw, ana placed them on the some Rioting as toe other 
gentlemen of the land, thf^ began rapidly to tequUre the some stone bridges, comkhtlng of five arches each, having been built 
tasteN, to be occupl^ with Che same pursuits, to foe! the same acroui the Ifoauly and Cunon rtvm. Tlie two pilnchial oh- 
dedna, and to have the same wants av thdFbrcUiren In the atrucUona these roads had to contend with and to mrmount 
aoutbi In order, however, to indulgt theae prqvmaitia, and w< re those which were occasioned by the two friths of Xlonioch 
la be able to appevr in the capital with due effect. It was ne* (/?g 113l. 1) and of l^li Fleet (H) T he tomite, esp cially, 
ccMvy that thto should convert their estates to that mode of pneented obstacles of considerable moment, arising out ef the 


stone bridges, conakhtlng of five arches each, having been built 


aoutbi In order, however, to indulgt theae prqvmdtia, and wire those which w< 
la be able to appevr in the capital with due effect. It was ne* (/?g 113l. 1) and c 


occupation moatsulted to ibdr drxiraitaiires, and ftom which width of the channel, and the want of a picqper ibundetion on 
thev coukt derive ihio greatest hic^ie Luckily In this, ai In which to construct a brldtf If the same plan had beifA Id- 
ever} ot! 9f Imtancc in political economy, the Interest of the lowed Hi this Instance, which has been adopted on the two 
Imllviriual and Ae nrotpenty of the state went hand In hand, aouthevn forries, namely, of aacoidhig to the point at which 
And thedemand for tne raw material of wool by the English the frith terminates and becomes a river, It wouul have turrM 
maniifeeturets, enaUed the highland proprietor to let his tends the road so much into the Int^or, as to oounterliatenc* those 
fox quadruple the amount they ever before produced to him advantegea whU h are at all innei obtained by the fiubsdtattOh 
lliese arrangements continued to be carried Into eflbct from of a bridge In the place of Ihe meat peifocc nnyAirhtch caa b* 
time to terCMe, in tho^iouthem and central hlghbmda, up to e^blisbM. To avoid either ef tlm tnooDvenlences, a rayy 
about the commencoment of the French revolution wa., not careful survey of the whole frltii was madet and theet^glMoerii 
^ aln ays, however, without serious reils^oecn the pari «f the •- ._a.t.... 

The we rrtaiw highkndt stttt remained fouudwo Oust change ----— >■ ■ ~ ___ 

sohidkiiisnst^dtsIsImihsdabTtodjfodoptod* In this diitnct conalderablygand ifopve which It again expands, though ttet 
It naturally togan to be followed jn ^ epunttea ahuatod nev- to ha former dimemToai This structure iHwoisli of an cxtMS 
est to Uiow into iriiich H had ibvady been introduced. Jn tlve embankment, with two stone arches of bfty and ilgty fret 


est toUioBe in 
Iloasehire, aec 
171)8, Thedl 
moat mtoiia a 
and blood wttt 
time and 


riv, It was undertaken on a great scale, in 
tection produced wu ao g^, that the 
tO(A peace, and the ndUiaiir hid to act, 
before nplet was 


’eat scale, in spm, reapecUi^y, and one iron arch of 180 fMspM* It cnib 

It, that the lfi,97W From this point, the hertton of ^thcrlandhavtfeion* 

hid to act, struoted a read (4,4) to Tongue (c), tlte m oi lord Iwiy^ 
ween that tiegated upon the Northero Ocean* 

In many places, these roads are cut throu^ tite herdert 
reck In otoera, th^ are obliged to be aupportifd foi trulwhnu 
ofiolbt maaonvir^ Eippnalve drains to pfotacttheiii firom the 
, fsOuQtain fioods. and bndcca over the SnnaBWvahle Utoaim 







dl^AtlSTICS OF AGEICXWrTWEE, 


ll»4 


P4»H I>J. 


inmt f<^od of 0ie mott dunblo inttt«rtRtA» wd bcMt tbrm bridRea of thfe» srcbe* emi). two bridge cosvditiiiR^Qf 
vrorbmangWp. to resist tho Impetonity of the torrenti. No ont. Arch or ItHtr si 'in hre of tsfeDt:f ftut thrM of 
thing will Kt Tim in Mktiiklng A]iolntof elew»«AtoKtatef tliat tistn^ f>ur, ws of eighteen tv>o of twelve, Le»Ue»mu^ollieTS 
U]ioit *h« jiTqiCcted road to lse^nt» a dlkUnce or fbrtj-dx inllcA* of infivlor ^oimsioiu, w<mld bo xequirM Ob the Staffs 



estate cxLollent Inns, often eomhmng farmer es, fme been 


Imilt in a number of f laces At vn ei rmous ixr ense is n ' nnturAl wo ds Wl t 
ezamile, we may refer to one Cff ) c ntilnliif^ an outer fr in the i cat Ik^ 

kitchen and sersants fttiir (i) wUhApAntr){/ t olestitr on ih etfgi. of rlic 
lours with mov-iMe I artltlon tor great o( si> s() prluh 1 tun ih<^ wm 
entrance (d), a small pm-lo r (r), grriall room (J) k t he i Of), dcclmat on f tin- h 
back kitchen And senanU stair (A) Over are me Ltdroonis» all the filth might 
end nine ganett for \v6^ 

Ihus, mnhe course of twelve rear , has tlie county 
ofbutba*land been Intersiitted m some of its in< t im ^ 

poitnnt districts, with r>ads. In point cf exteuten Tj^ 

superior to most roiils in Lnglitid in I o ilng to the (r 


I w DO Ion frame, coi^stnit tt 1 of crookctl timber, taken from the 
' nnturAl wo ds I c I ng ng to it | ropr etor and of moss f r di g 


fr inthcicatlK^ llLsItu t on they heterted wasumkriniy 
on ih eiigi. of rite nltiv U I Innd, and of tie niiimtainpu* 
tun ih<^ win | lac 1 lirgttwiys, lud sloping nth the 
dcclmat on f die hiil D is | Oi» lion was chosen, inordrr that 
all the filth might flow firotn Clio hahitaUon wiilMut furtlier 
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equally praiseworthy ezertions of the counties <f Rcss 
and Insemess, on tne one hand, and of Calthniss on the 
nth r, the same peifc ct means of cominui it ation now 
eatste hvnn the buigh of Invernehs to the town of 
Thuiso upon the Nurtn Sea 
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rafters imM In the CtttffnrtkM af the new cotteKC, aid 
that vhU h was absndimo;!, fermed a viiliiable oelicctlon nt 
ra«>usre for the neict 

The Mrudfietiim qf f/kepefisffo, iik the first InsUncAi proved iu» 
liUsuiie to Sitherlaiidy wt onlj mcreased this ^tatc of wreteb- 
Inasmuch aMts cultivation required lew labour 
8o long as this s)il^n Just descTibia temnined in fbU force, 
no attempt could Iw to improve or meliorate the situation 
these poor people. To bettor their condition, however, l» 
them ftonr such a state^codtlnual poverty and occa<ioTi^ 
wont« to Bupplv them with Che means, and to create in them 
the hgtits <n Industry, vra», and Is the boohdeo ducy^ the 
owners of every such p roperty And It was not levs their duty 
to do so, because the same arrangement vhlch u as calculated 
to produce this salutary efftet, was at tlM same time die best 
luiud to increase the value their property, and to add to 
the general wealth of the community 

i he fUmlametitat p itmplf qf/igricuftimd improtmicat in this 
cfthL wiN diTh^ trom no speculative riMuning, hut fhim what 
hth actually taken place In a diAenait but sTmllarly circom- ' 
fetal u d part of (he kingdom I 

It IS well known that the Imtdrrs of the two kingdoms were j 
Inlnhited hy a numerous population, who, ui tlicir pursuits, ' 
ni mnerb, and gineral stnictun oC boclcts, bore a conMdcrable 
reM mbUnce to that which existed In tlic highlands ot Scotland 
>\ hen the union of the crowns, and those siibsct^ucnt Irinaao- 
tions which arose out of that event, rendered the maintenance 
of tliat Irregular pi^ulaUua not only unncccfisary, but a burden 


to 0n9 propr l eti o r i» whom (he lioid bfloimd« tho poo)^ w«r» 
roroovul, and the mountaliw wasp covt*reinirtwshoc||L ^thki 
It had him ior a length of time proved by the expenpSbeoftbo 
stock ftnom of Uiuse mountain Inuts whic^ eompi^ tht 
norUiero dUtricts at kngland, and Hie southern patta o Scot* 
land, that such sUuatunu were peculiarly suited ftr tile mam* 
tenance of this specks ot sto^ i aking thto emvD|^ aa their 
guide, experience had still iurUkir provra, that the central and 
webtvni luf^lands af Scotland wen dually wrtl cateulai^ ftw 
^e laira end JteMoniiig fnnn this sueceis, and otMervlng 
that the ettmate of Authensnd, owing to its vldai^ to tho 
ocean, and to its bebvg consldi^bly intersected \n arms it Uie 
sea, and much moro moderate thui this latter district, it was 
fairly concluded that this county was eveo better fitted for dita 

f fstem of management than Uie heights of Perthshlro and 
nverneiis shire The Inferior elevaUon of Its mountaios ciav> * 
tributed still Anther to (hiv effet t, and held out every encmir« 
8|teinent to adopt Uia same course whuh had been pursued 
w itb su( h succau In both parte of the kingdom, 
w 'Ihe pnfpnfhf-i^antiertrntf the mountaiiunu paHanffh4 rimnif/ 
into inetp nul/rs was In tills wav rendered eviomt, provided the 
people could be at the same time vctlled In sltuaUims, where, 
by the evercise (it their honest industry, they could olitain a 
decent livelihood, and add to tho general matis of hktlonal 
wealth, and where they should not be exposed to the recunenoe 
of those privations, which so frequently and so turribly aSRicted 
them, when situated aotang the mountains 



The imfictplc of imnedtng for the lower dan tftenanli hv the 
fflfilftieAmiHi qf il*n*rteM was thus dti ived It had U iif, lieen 
kno^n, that the coast ot butherlnnd abounded with nnny 
uiilerent kinds ot fish, not only suflicienc for the consumption 
of the county, but allordmg alwj a supply, to any exUiit, lor 
more distant inarkite, or for exportation when cured and 
Mltul BeSldea the regular ind continual Hupidy of wlntc Ash, 
with which the shores thus abound, the coubt of Sutherland is 
ai nuaJly vKited I y one of tlime vast slioals of her mgs which 
mquent the coabt of Slot 


settle there ^ueh is tho policy of lord Stanord’l opOM- 
tiont, in which he has expended, and conimuiw to ex¬ 
pend, indi {lendi lUly of the co^t of impiovomcnte on the 
mansion ( 11^4 ; and park of Ihmrobin, Immense sums 

U ipp ly the suceewi has equalled the ino>^t Mingiilne etpotta* 
tion>, tut for the virv inicri'fetinK det ds of cwHutuiii, our 
limits cbtigc UH to relcr to the woi k of I och, which, as ahrdoy 
oiiscrved (77A> 1, we consider of very singular i^rlcultuni 
intercbt 


[and Jt seemed as if it had 
f^n Minted out by nature, 
tliat the syiitenl for this re* 
hiote district In order that 
it iinght bc» ite suitable 
Importance In icmtribuUng 
Ite 5hare to the general itock 
of the roaniy, was, to con¬ 
vert tbe mountainous dis¬ 
tricts into sheopwalks, and 
to remove the mtohltante to 

Uie coast, or to the valleys 
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"1156 STATI^ICS OP AGRICULTTJSRE, 


?fiS7. 1 WERKESS-SRiBK TTpwftn!* of 7,000,000 of by far the moit mounUinoas rei.’foh nln 
Scotland. It reachea from aea to aea on the mam land, and comprehenda many lalanda, which are arat- 
tered fhr ifnd wide The billa and moora were formerly covered with hr wooda, the remaina of which ai e 
dug up in all the moon in abundance Tlie ilimate ia rainy, mild on the w6et coaat, but lesa so on tJie 
eaat The soil of the valea is loamy or gravelly The principal economical minerals f. c ([raiiite, lime 
stone, and slate, but lead, iron, marble, &c have been found in diderent places The covnty is remarkable 
for its native hr wooda, and for that stupendous natuj^nal work, the Caledonian CanSi Improvement! 
were first coginicnced about Inverness by Cromwell’s soldiers (Hobatson'i Oen^al Fiew, 181(1) 


I. Propfrty 

In tew hands , taroeitt J<of^ Macdonald! of the Isle of SlcNe, 
the ttnij noblemut who resides jn the couoty The mountain 
forms are large, and, as In similar coses, radion hj mllCh, vi 
bf the number of slie^ thej are supposed to carrjr 
2 Gardens and Orchards 

To be found in a few plaoca s and tone old pewr trees, plantea 
bjr the monks, are still In abearliiKsUteat iMUilj* aiidoneoii 
two other places. Thaw ii ou excellent fouJi forest tree 
nunerv atJnvemew 

4. rVoodt and PtantationM 

Iha R(Atth pine, for the most part, took poaseiislon of tl.« 
south side of the vailej, and mode choice or a nonliem ex¬ 
posure ! the birch, the httel, and the oak, occupied tht warm 
est side of every ditfrict, while the alder and a fiw asl>e» 
ran along the streams Not onlt the rontlnental purts hul 
th s nstUTBl mantle, but tho Mlimds of this < ountry apiiear, 
fVom the firagments of trees found in ttte orMBshefi, to have 
at some Teniote period, mot,tly, if not whollv, under for 
1 lie <mly lernAiiis of growing wood at prcMmt in tlie Islands are 
Of Portree and Slate in Skye, andilittiein tho island of Raasa 
frees wen. iMirned or tilled to make room lor mm, by en 
larging the postural of cattle, and idlording froth suniu e foi 
corn Ai preseut the Scotch pine covers intwe surfaLi. in this 
coun^, than idl tbe Ofthcr kinds of trees taken together, and 
Uie natund pme woods of Invcruess ^ire exceed the nuauf Jty 
td this wood growing naturally In all the refit rd Britain In 
htritbipev who, it is nnwrtci^ upon authority winch cinnot 
be called into guestlon, that flneen thoutiand acres ot ground 
ore covered with natural firs On the south side of itn bar 
kaig, of UlcngArry, of GUnmonstwi, Stmthglas, f,Urutra 
forM, and at the hi ad of liOcbhlKil, as mintlonud above, tlie 
bounds of country under this wood are retkontd by miles, 
hy acTA The oak woodsfsf thtscounty arenot hol&rge, i 
ao well taken ca^ of, as they are m Pertlihlnie 
1 here, ure exteosive birch woods, the tiniber of which is used 
for fencing and Uie coarser articles of busbait Iry, and the bark 
' for tanning 

4s LtveSfoefr 

Cattle arc of the ^kye or Kyloe breed, usually, however, 
known AS the highland lirced, and already drsculKKl (6!%) 
Tbe cows yhdd only Imlf the quantity of tnilk of the I reedHof the 
lowooimtHM, generally from two to two g'llhns and a half, 
but U is rkh, and prodiu tlve nf butter ofexcclh nt fl ivi iir I he 
diseases of higMand cattle are few 1 he in inner of di posing 
of cattle Is ns follows hen the drovers, from the sou h and 
interior of Scotland, make their apptfarince m the Slight 
*whith alwasH hapjiens durm^, tlieluter enil of April, orilu 
Iw^nning May, they give int m ulon at the ihiirches, that 
u|mn A pirticuhrduy, and in a central place of the diAtrtrt 
they are reaily to imrUiase cattle from lUiy who od«r them f r 
sale i lie drovtn ore of two desbnntiuns either those who 
buy by cominlsuon for penpns of < ^pftal, who, being diffident 
of their own sk II, or averse Arum fatigue, < hnost to remain it 
home, or UiOMi who purchase rattle on fheir own a count 
Much address JS u<ied on both wdes, to feel the pulbo of the 
market at these parochial meetings, liefore the price of tho 
seOMMi Is mutually settled | and it m4y happen, that many sulIi 
small trysts or meetings take place In dmbrent parts of the 
highlands, boforbthe ]irloel>e finally determined anxii ty 
on both stdai is sometimes so great, that the cattle are gisen 
away ujwn a conditional contract, that if the {vice rises wiUun 
a 


' a llmied time, tbe seller vlU receive so irmcb more, but it 
the lean cattle fall in value, tho drover will get a refoiciion 
SA«rp are extensively reared, and generalhr of die Linhffi or 
Lammermuir block foced sort Hie Chevniu are also very 
prevalent 

Hoiifi either the native pony or Improved breeds firom the 
low countries farther south 

Roe» ore ftuquent in a wild state in all the woody and worm 
glens 

5 Political Economy 

Itoadsand bridges have b ongoing forward at tho expense 
of ffovemment ever since 174% and evller, and the (ide- 
dmian ( a » well known for its magnitude and tbe exuel- 
ienie of its execution Ihere are various fisberies im the 
lakes and coasts, but few manufoctures 
As one of tbe obitichi fa fmpmuem»rf. common to thisancl 
the other highland count es, t*>d indeed to eva-y county, the 
nmnrtc'r mentions the stubbomnc&yof tbe i onimon iwoplc, in 
adnering olslmntely to old and sipsuily habits Asinirn rjwi 
In years, the reluct ince to m ike any uuconunon exertions, and 
particuiarly fo introduce ch*mge mto any thing, wh Ui rtbites 
to their ^sona) accomniodaii m, gradually grows umh them 
Having D^n long i^customed to a cevt'uu b >utv» cif emptoy- 
mert, of gratlhcatlon, of lodging, of diets, and of fixid, they 
resist kfrenuously tlie rellnqiut.htn«ni of any of tlivse habits, 
they move on m the current of human life mechenaaily, like a 
wheil, without uiy a} parent dteration iii their niotion, unless 
It l« act (loplUhed by Mime external fun t, and, if left to tlitm- 
selves tiey never change llnir course This profien^it) to 
remain the s-yme men, and to rcta n the same i usunm, is more 
iiru onquerable iincuig the dUtirate and iLnorant, thsn among 
the learned or enllghhmed part of mankhMl Hr means of so* 
uety, of oonvcrvition, and of reading, the latter acquin. an 
' ilargeinent of the miml. to whn li the former ire strangers, 
1(1 if they he accfistomc-d ti ixflcrt mi what they hear and ssi 
ty ore ala ays im re opcm to umvh lion M hen Umt muliidi 
less uf the disposition, which, whether in tho rich or the jioorj 
the nncultwxtcd oi it e refined, is still the t laid of ignorance, 
'akes fast hold of the mind it become^ n oInCJnate, that it can 
ildoin or ney**r he reinivid Its univtiKility would b-id to 
hi < pinion tliat if is an original princl|ilein the human framef 
it« progrchstvc In/hitiue,miiich Intnasefl wlili age, and the 
%p Hogy u hit h such mm ur^t m tlieir own defence, that tlieir 
'athers did such things before Uam, would imply that it U the 
11 t of imitation 

I he nm rter, notwithstanding the atiovc sentiments, goev on 
0 state lliH he considers that the prospintv of the worfa would 
e m ire promoted I > ihe sfeidiiiesk and obstlnacyof men living 
1 mor, tlian it u ould la. by a spb it ot hckluitui, and n tlesire 
^ changt It ml^ht cahjiy lie shown flint the real meaning id 
1 li n sentiment is, tint llii se wIm are almdy prosperous. 

1 it IS fho,o hIio hive air idv a wfh irnt share of tin 
ngsoflifo. Mill stand least lduiu of losing whn thty have, 
lie things rem m as they ar 1 he nrofpuritv of the wiwld, 
juforiunau)> hap|H.ns hii hitherto netn too ficquently uo 
deistooii to uiLiii the pro 11 ntv«f those only who ire ainady 
osicrous I his stitc of things u In tie naturil lourse <n 
iL f rogreSH of so( iety from darkness to light lu( it will |MbB 
vivin Us turn, and tin time will tome when the pr>ip(rily 
.. a people will reiMy me n uhit tho words import VVien 
Uum time arrives what tbe reporter would probably call fickle- 
nesa, and a deMrc of chnng«, will be found to have had some 
In brmgiiig it to paM. * 


7858. AROYL^HIRR 2,433,000 nrres , tho eleventh pirt of Scotland, and the thirtieth of Great 
nearly the whole of the Scottish kingdom Irom A D to the subjugitioii oi the Pirts in 
of the country w rough and mountainous m the northern pai f« “ Aim piled on Alp0 
hide th«r heads m the douds ** Ine climate is moderately mild, very moist in the valet and on the coaat, 
put cold and severe on the elevations Ihe soil of the vales is geucraliy light, the mincraN are copper, 
lead, iron, coal, strontiamfr^tonc, granite, limestone, marble of several different colours, slates, &c, but 
Ihe two nnt are not wofhwl at present ihere are numerous luj^, inlets, and lakes, in some ol which 
excellent nsh i» caught The county is In no respects remarkable in an agricultural point ot view, it 
lurniahes imnumse quantities of < attic and sheep to the grariers tiid feeders of the south , and there are 
some oak coppices and artiffcial plantations . totA ^ 

^ r / 

I Pfopeity 

In the namls of I VI ownm Fonna of the nnallff' a ^ 
reckoned by Acres die UryKet by miles. One, sumioced to ue 
the largcfit in Britain i» lilghtera or twenty Jn length, by thme 
or four rojlei hi twadih, veveral contain ffom two to dx square 
mll«a object, ns in iavemett shire, tbe bteodlng of cattle 
ctiiefly. and next sheep 

2. improvements * 

Have bkn mode meal of the proprietors > some plans of 
foroitrifi m oiven bf tlw reporter. One Is circular, and con< 

*"**'**%*?“• thoelevBtion U that nuKigril 
G^IC, wt^ ii dlkplayeil In moig of Um modi^ hightnnit 
(matequo. TIk ffa iharo or Argyleihlxe plough tXClfi ) was in- 
vmtw \n thk o^tj by tho reportu. 

A and Planlntsons 

Tlw M» about 30,000 acres of coppice, rhieflr oak, Wrch, 
and basd, wbbh« boliig now valuable fbri^he 1>afk, and the 
poISs 10 bo md a» tfokos ioi wheela, Is li^nnlng to be en- 


oiosed from the sheep by stone waits. The Duke oTArgyle Is 
the rluef pt utter, aiul hn larch pisivtatimu are of greit coitent, 
and contain an immense quaniitv of valuable tiinhcv Ihe 
oldest and Inremt of the tixv at Inverary in supposed to have 
been plinfod ly Ihe Msrqueoof Argvli lictwi^nfne years 1650 
and iCftO THom. of the uext 1 truest si/c and age were raised 
from the seed by Anhibald. Duke of Anryte (called a tree, 
monger by Walpole), In 1746 or 1747 Tiicm; chiefly 

or larches, New Ihigland pines, spruce and stiver fin* 

4 Liee Stock 

Cattle, the wmt hiahland breed, the belt m die districts of 
Argyll I am, liar, rolonsay, and Mull 

Sfuipi till lately, much negieotrd 

Bormi A hardy naiiTebre^, larger than the pony, 

5 PolUteai EconShif 

KMOt as In Jnvemms-shire A canal from the coal works In 
Cnmpbeluvn to the i«a fow manufactures. An ogticuliunu 
socie^ at Kintyre, 


nurBSHlIlR conwit of n«irW 300 Uland., eighty.tix of vbidi 
y/* Wky, hllly, and, In wme folandt, mountainoui country, with 

Hiolrt 4nd a |eneraUy light Almost ^ the rnhier^aare fouatjwith 

W^ch Hio continent^ part of u ftirnisbed. State, Urae, granite, marble, ana freestone, are in, 

^huBdaDce; and coal bron found in various places, thoura It haa notb^n successfully worked. 
Steatite, or soaiiirtone, ftmn which pbrccliUn is nianv|facturcd; fUlIers' earth, and a great variety of other 
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mononical minenli, betides rare and eurtous species, are found in difibreot islands. {ff€adrMi** tpneg» 
liii& MaeJonaia<taenei^ rtew,mi. 1827.) 


1 . Property. 

In the hands of pro|vletoni i ««At«] ISwOOUf 

and m rei $1^,500^ A great wnjf taoawiien rhote or Ilaj 
I ** oomnne vlth too e^rit nod elmnt heapltnbtsr 
Indigonotis tetiui cwtttTTi Um ■onira <7 In denlinK* the pnnc 
tualiiy in iMyttg* anff dl the uieftil quaUfiettloni of 
low country furmena It ivwtt net be fornotten, fat mentkioinff 
the order of teclnincni that are exeeedlngiy umsfulf dnu 
often necesserys for mdrteintng good order and sorem gmt In 
tlia country Without their aldj the efforts of Ue clem and 
oflicfim of Justice would be painful and unaTtUUng and were 
fore they ought not to be raidily banislieds were they to be 
Tiewt d in no officr l^ht than inereiy as subudUry to the poUa. 
and moral adoiinUtrition oi the Isies 
Q JBmidtngt 

yaxm houses Utfougbout the Uebrldee are dther houses of 
tacksnusi, of tenantsi or subtenants Tackfinrien*s houses^ tliough 
still far behind thoM of i»naiderable farmors in the pirincl]) il 
counties of England and tbe lowlands of Scotland^ are, how- 
evcTi In gmend. ^ ^ tolerably decent and comfOTt 

able, nnd on all the large estates they nave been'my much 
improved within tho last twenty five rears Most of tltem are 
now built of stone and lime# and rooted with blue fclates, two 
stones high, and ftimished with kitchens and other acoommo 
daiions In many Instanccsp indeed, the offlce houses ore sull 
In a deplorable state, but even these are rwldlj improving, 
ami gliould this order of farmers exist for half^a century longer, 
tlielr houses will,|nrobnbIy, be as commodious, and thw ofnee 
houses as judiciouslyjplmmedi as thc^e of tlio same description 
ol men 1 h any part of <3rMt Britain 
The houses w the OLrupyinjr tenants are, gcncnilly speaking, 
wretched hoi^ls, and tluM of the suhtenanbi nasty and nuser 
able beyond description Pennant descrilies them as habtt 
‘ . SjOteeptlng 

e a]}ertur«s 

,.„ — . -— ,—t the lama 

of suflkiraiion kumituTecurrespontU a }>ot hook hangs from 
tlw middle of the roof, with a pot hanging over a grateleis hre, 
filled with fore that may rather lie called a pennluion to exist 
than a support of vimwous Uh. the inmates, as may be sup 
posed, kan, withered, duvky, and smoke ebrkd 

It cannot be denial. 

realised in a (ew of the. J , . _ ,_^ 

lliecotragfs in theHebride ‘iroalmOHtunirrrsaJly so miser 
able, both in plan and eiesutlon, that the> deservi muition 
only as proof), ^at a vntihlc and sagac lout* race of men may, 
by a comlnnalion of unfiivourable cmumstances, not only lx, 
gradually brought to endure privations which, to their eiuais 
in other countries, would seem iiiloUrable, lut alsi, m the 
ootmeof time, they miy lose the power ana t tluwlll, of 
surmounting thain 1 niee fourths i f the '(ti>,000 cott'u.eis oi 
these isles Uve in hovels which would disgrace any Indian 
trit«} and nianv of them are found on isl uids of Ui« 
first nnk In point of population and extent At kiist 
71X10 of the natim m l<ew!s (for liutente} know no 
thing of a chlmnty, tal le, glass w Indow, It lusc floor 
ing,oreven ht»rui tttone,by tbciro vn exjenenu at 
homef and what we call thHr furniture is, as may lie 
imagined, wret hed and scanty beyond description, 
ct«r«>iiotullng with ihcir shabb) exterior 
In the woo^ of the park at Bute were fmmerly fine 
S] tnmensof Swiss cottOLCs and other fancy wooden 
buildings (/fg inS) 

3 Otcupatton 

In utimatjng the size of Hebridi an firms, the com 
num)lan is to attend to llirei hading firbt, 

tiic number of hve stoi k which the firms in question 
can ID ilntaln, secondly, tlie number of liolk uf gr un 
which tan be sown, or of plouglis requi^teior tlieir 
tiUaLL and, Udrdly, the^quomlty of ktlp thit can be 
snode uiKinjtiiem • 

■ ciUle, must 
^X^huitural 

_Mh bermne limited and 1 1 iiflned 

in point of extent Ihe bay on mans of tli« grass 
faring and sometimes tbe cMti on arable grounds, Is obliged 
to be dried by hanging on poles, trees, or rods (Jig 113G),asin 
hweden. 
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difien hMlkom tibuea in use 
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deni^, that this pUturi w. In home degree, 
r of the Hetirldei, even at die present day fiT 


5 Arable Land 

Tillage la In Its infancy over the Heliridea, In all the Ma 
northward of Mull, exccfiting hoJf a dozen fturmt In Sk>c, a 
part of M'Leod, of iiasay s two farms in Ukt, ttid a 

little lately done in Lewis, near Htornaway, and Carmibetl, 
i^^Jvlav, on A small IMond^bt^orn LTjsf and Hands- 

teen years' 

It would bo rathCT ludlcrnus than useful to describe the tlf> 
f,enirilly practised tn the llcbridew, and, accordingly, we 
' '* lot dwell u|)on It, or insult commmi seme of the na* 
n ihcm Ol abomlmi the msiiy buiba* 
which 1 ave so long disgraced their country A 
man walking hatkwords, with his rice towards fofr honca 
iliiwast, hr lndl^bft)g hui cudgel In the r noses a od eyes, to mak< 

* II advmceh their enemy, followed by a nstle-plough cm* 
‘ ' the thre^ecNnmanly alt<%i'thfff 

r horses, dragging clumsy har- 

_^ _, , . iajls,nndalmosthufstingtheir 

spinal marrow at every tug and writhing^ their torturw <nir 
casses All this cav«ilc^ on ground uneuclosod, nndralaed. 


all 

Ives 




4 ImplemenU 

Eome are nearly peculiar to the Ilcbrldet, as the caschrom 
or crooked spade IJlg 1107), which, in two parishes in the 
Isle of Lewta, entficTy supenedes the use of ploughs in (be 
raising of com and poiatoe's Tbe great advanta^ of this in¬ 
strument is, that It ennbiai the optf^r to WOTk in mowes or 
bogs, where no horses can walk, and m stony ground Inacces¬ 
sible to the plwgb Many districts of HviIm end cf hkye 
would lie unsusceptible of Ullage without It Its superiority to 
the eommcuv trmchlng spade, or kwany tool which penetrates 
(he ground perpeniU^orly, is i4ry groat, resulting bodt from 
the ease with which the operator wields it, and the length of 
the boriiontal dod whikh Its powerftit lever enables turn to 
tufn onm. 

Ibewd 
mrcutt 

plants, wRlch weuldT othenrbe greatly j 
(he pkmj^ 


and vlrkilng at an average IttUe returns &r the seed sown, and 
sometimes lo*tt altogether by the depredations of cattle, or br 
acadent in a late harvest, is a bartiorous spectacle, widen mun 

K acliially vanish It will soon give way,» it has already dpne 
Iday, Colonsay, and part oC Skye, to Improved systems sir 
tillage 

e. Oaf dens and Of chords 

It Is not to be expected that much should bedone in garaea« 
Ing, In a dUtrat of which hy fiir thegiwstev ttart ot the |«opki« 
ctcMD are non resident, nor u the climate suitable for that art. 
The wln^ are too vident, and tho sun too shy of showing his 
face Until trees end otli^ sorts of sheltiw becoiiw, tbemorr. 
more general, the gardens and orchards of the liebrulas wlU 
probably be little more than an empty name, 

7 Woods and Plantations 

In the sixteenth century it appears moat of thM kies w«e 
covered witli woods, ana even so late us JBuchanuis (In^ 
One exhUirailng remark, however, occurs te the traydlgr who 
trawsca those oieak and woodless recessM, amidst the metah* 
choly Impressed upon him by compaiiiw their preaent aspect 
with the description wMch he reads bi Buchanan and MtHVfOi, 



suoKssfolIjS and mhiw proprleton ore fMlowliw the sanuipte. 

*1 hu present Marquess has almost naturnUsed InS turtey Sunk 
plantations of Bute Puk 

8 X,fke Stock* . m i 

The ancient Hebridean breed of ra^e^ nklA||n^ 
be fbund Some persons Im^ne it Ufbe ffie 8|m fl>f 
Mbit, and others again the Lewis or Long Isloiri voriekf) A 
person Itebituated te ocrerate abservatMai iM CWde, am dfjslte 
distinguish those diflbrent breeds from one onetJMi iiadMef 
them frotn tho larger now Jntrodoced into lahqb Omm« 
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^y, «ntf some Uw Jxmff XsliAd, aspeeWlX Bamy* ^ 

who pny otrencioa to bo Imponant a dopartnitm w 
«xonoiuy. 

ihrep (hiy leuAf sttsnded to. There are now three diflhr 
«m tireedft to be mot with In almost ah the Ur^er Ul4utd«) vlc« 

I 1 lit native aliorltflriai breed* r^nmon to the whole UtLsides 
intiy ago* add itill mure numerout than the othtr two 
breedsuktntogetheri 11 llie 1 tnton*orblack.ffu^id bhf^uof 
(he Mouih of ^loriand, and* 9 The well known* fine wooded* 

\ lictiot breed 1 he hlMonon Lolng liM a large dock cf 
linns in the Ilrkn^s j 

iiQrtet J he llturldean breed of horses resembles tllat whl( h 
wi. hnt In Almost all lountricb of the Kame flosu r)|Jtton of ell 
mate md surfAce It is smaM* (u.Uve, intl r«m irk ibljr durnbU 
and Jl pusMrs8i*H tlte prominent marks t^m-rUition In 

tliU Mni: Mammal, I r It is ntrong and nimble* ora good f irm 
in I proiior si/e lor lU work* healtliv* ptdieni* good Uiniienil* 
an I viry (adlv knt In g(^ condition It is lound In the 
III hlinilsot Scotl ind* in Waltn, Norway* Saulcn* 

1*11111, Jsroli Hungary* and 1 ran’idvaniu, id with tittle va^j 
rinlon in shape and size* ni all the hilly distiii fj> of Furo{M.< 

I he average hrl^lt ol wliU ar dexmod dr dd horsiMi is 
frjin twelve to thirteen hands, but that of the lowtr tenants 
huThesin Mull* luri* and tlw luwtbern ides* rarely exceeds 
<Uv if or twelve hands are handhjnnly sh'ipid* have 

email legs, Urge ina»es> little neat heads* and muilhst every 
eyiiiptom of a tivitv uid sliength The co nmon t »1 iiirs an. 

f rev, biy,nnd UKck * the last m'ntioned colour is distivouiiti 
x(lilting in JdVi and in a lew gentlemens farms* not cx 
riwding two d sen In numUr m all Uie llcbruli^, vtiy little 
li*is hitherto besii done fiiT I ringing ihb breed to perltcUun* or 
pr« renting It tioin dei.,m<r-itlng 

i he br^tng of horhee tor sale Is not i arrlcd on to a ronsl 
dcrabic extent ui Ui< Hebrides, nor doen any of them exp >rt at 
an arersge rif ten years more than it ImpotO* exteptmg Ul ly* 
and tierhaps Arran and hlge 

V# vonslderabie munbers of hogs are now reared in the 
Hebrides* wherp the andent pre)udlce against pork has giadu 
ally vvil<^i*d, slme thelk more IntItnaU. connection with the 
iowl mds uf ^oU md and Fngland 
frfKd# still maintain their ^ouiul on stveral Mm Is, and In 
certa n clr unistmci s constitute i vilu ibic stoi k Dut wher 
ever wood is to be reared* iml enclosures TO irdidmd preserved 
w'tli attention* thty must be banidied lor* being more a 
hrowiing than gnuing ammal* the goat wiU strain every nerve 


to crop twlgi and plants of aaecy daserlptlom and U a dwital 
enemy to avwrynpMdoittf growing woods. « ^ 

Koto ipretes»<r> stock* Kgcoptlng th« an. pnd peN 

haps the mule* it ia not clear that this ektmslve region would 

f 'afn by introaurlng any new sorts of donieetloatea aidmalf i 
ndoed* the great want (bit by the Hebrides is not that of aoi* 
male* or food in winter and spring fhr CluKO widch Chpy 
posMiiis The native breeds of eows and nones are. perbaM* 
rhe vtry best possible for the eountiy toACipportt and nnay* ny 
due attention to feeding* and to snerang the strongest and 
haitdsoinnt pairs as hrMera* be Impnrred to oo iMCAmte 
pftUiofrxretlence, 1 he bresosoftha^ already noommeodad 
and dfjcrlbed may be improved* and raued lohva times tliebr 
prvHent numben. without aa^MUly ip^uring Hie i^plcfultarc or 
other interests of the country, and a vabt accession of wealth 
and food might accrue hum breadlog a cranpetent number of 
hugs* ior which thesa Mas* abounding lo potatoes* ore as. 
tTimely well adapted hut ail these Improvements moiit go 
on piogrf«MVcly Hiid slouly, and dicy must advance in tlia 
traiii of other aj^cultural and economical improvcinunts. 

9 FolHicat htonomy 

Koads much wanted, and* excepting in Sute, le^ay* and bhye* 
in a very wretcb<*d Rtate No Iron railways or canals No 
I quid portion ot buroptMin population* not even oxceiiting the 
Uawiana* ind most unclvilut» Poles and f roaliiuis, piMsesses 
so ft w n At if rturen as tJie people of the Western iBlands of 
Scotland I hiS U* among other ctu os, a principal Hmioe of 
po^^y and depre sn n or ilia people it makes the little mo. 
ney ai quiivd by the fislurits aiui drawn in exchauge fat black 
cattle* acUoi, and five other pt alucdom of the du>trict, (Oiui. 
nually flow out of it* and prevetir i (hat gt'uIuAl luivinceineut 
in wealth* comfort, md u^cuitural ami pcunoinhal tmpruve- 
nuntb, which arc conspicuous in oil oUnr parts of Scotland* 
*iri<l altlif ugh It does not ibsoiuteiy keep those Isles In a qules 
cent stale* it greatly retards thur progrow ^ 

Kdp IS a well known Heliridcan manufacture, and la in an 
adv'iiKing state Macdon*ild* of Stolfk* as distinguished for 
his ittentions to this branch of Hibridoan ec^CHny, a^ nas 
aecoriliTiutv preserved for his kelp a chAracter, whicb enables 
h ni to rfhpuse ot It at a higher pnee thin the average of UMt 
Hebrides obtains This results pnnopatly from its being b^n 
e rly in summer, its being duly attended to in the carnage and 
dry mg of the sea weeds* ind especially its being kept dean and 
uimiixcdwith clav, sand* stonei* and all other iinpuritieS|Wh]< h 
greatly diminish tlie value of kelp on many Uebnd^ estates 


78(i0 The OIlKNfiY ISI.ANDS are thirty in number, and contain about 384,000 acre*. 


Manytif them are unlnhahltod, and on y afford pasture for 
sheep 1 111 sot' IS gi IK rilly |«. it mo->H or ik^, Imt s utd, c lav, 
and gravel are found In some «l tlu vaileyi 1 bt soil is m Id m 
more than one or twp> fect hi diqith, lying on a bnl ot rork 
liusliantiry u in n viry bitkwainl stite The plouch used » 
genornliv the sln|id<' M,lited one tlie minure iv chiefly i weofi, 
and on Iho uuinutv |Tmure<l the farmer rchen for h s crop 
'i he plan of husb uidry is to till very shallow* and to hirrow 
aiiarhiglv 1 allows are rarely uvrd and a propir rotation of 
crops never fMlowml Black oats are sown at out April, and 
barley early u Mvv the crop is gtnernUv hMluved in AugiM 
l3nd If It remiln till utter the lx ginning of SLitrinbci* it Is 
irequcnlly loit from the vinh nt kaIes md storms will h n II iw 
the Miituntnal equinox hxtept somo stunted llnh and histl 
tri*«r, aiul a few jun per bushes, st arccly a tree or shrub K to 
be seen tho cllmito is viriiiile, and not heilthy vlt lent 
storms nf wind and raim mingled with snow, visit the Islands 
evni In the month of June, ml check the prigres^ of vigi 
tat on hrum the shortnesiof the diys in winter, the mnin 
IKHcinbiir a d lanuary not Ih ing more thin four liouts al ive 
the lioii/<m,very I tUeagrteultunl work is done in chat scison 
Tlio summer nays are proportional ly long, and it is light 
OTKingh to SVC to ruad at midnight X fu* nnneip il animal 
am ill horics, bla< k tattU, tJhetp* pi»,iuio rabbits Theshetp 
are very numerous, and It Is edcnlAted that thire arc above 
MMHXl In the Mandi I their flesh Is, however cnarve and dry, 
and, from tl^(4r pronetiess to teed upon sea wcvd* it has a dis 


agree iblo flavour Till within the prcumt century* die Ork¬ 
ney sheep w( re sutlln'e 1 to run w ild about tl e hills* without my 
circle ng taken ot them when In this state, tni weight uf 
(he entire ( nacs rarely ixceuls turnty five or thirty pounds* 
md tie wool stldoin piv pound and a half wlien rare!ul^y 
treated, however* they grow inuc h i u^er, and the flesh beenmes 
vtry goo l 

(jin. of the greatovt curiosities m these udands is the cln um- 
stance of l^e surds i^ing fiuuiiently w vshvd on shore by tl e 
Itltntic Tiicy are oallc*d Molucca or (.jrkney beans, &n<l ire 
inppofted to be of Aincnriein and W<r>t Indian orlg ii PckIs of 
the Mlmuei facAndens am the most common Struige fishes* 
marine shelK, and even exotic fowls, arc a1m> sometimes cait on 
shurc in violent weithir Ihere ire mmy vanetUs of wild 
f xl In thr Orkneys* and eigks are not only common* but sq 
lar^e is to make ^ it havix imong thr lambs 1 lie hlandcrs 
hav n law* by wnn h every man who kills an eigle is eutltlwl 
to A hen from every house in the parish where It was killetS 
The corl v (Cdrvus ( dmiv) t» also a d ingerous «n emy to the 
newly dropped limbs ihe inhibit uits on the eoist live by 
fish ng and making AW; Ihe stiple article ot ende in the 
other parts of the islands, b wool* which usid formerly to be 
torn from the sheep by the finy rs, the sheip are now shorn* 
and iH they arc never smeared (AO^t v hem actually ill the 
seili), the wool inn markable for itssMineriS. {biltn Oax 18k7 
Bhhe n *>heep Jhfiw6aiidry cn Orkksit. in Tntm Utgkl !ioc 
Tol Iv p 699 I 


7861 The SHETLSND ISLCS are about ciRhty-six in numbor, of which forty are Inhabited, the 
whole contain about 48,000 acres, nearly equally divided between pubture land and arabla 


Tli 0 chmate Is very humid, and roid northern aud easterly 
winds iF« extremely prevalent* Winter miy be said to oer uny 
frill six tnontlis in every year, and if the harvint u not over in 
Sepieinlier* the eropi ore gvnmlly apoilcd from tem] eh(« 
There Is a great 1 ventty of so 1, (rfUvt dvep muM on a bottom 
of sand, though s i iiefjmvs the moss or peat is only a foot thl< k 
on a lictl of rl^ 1 here are scortely any trees or xbrulH, ex 
oeptfng JunlpeT, and occasionally a few mountain ash the 
roots <BMKe trues are, hoWiver* often discovered on diginng 
deep Into (he ground ^ art and peat are uamt for fuel 1 he 
Bhctlmd hovM are well known, tht^ are vei^small*m^ly 
exceeding ten hands In heiLhC, and are celet rated fur tl eir 
•plrlt^anathclr power of enauring fatigue Ihecattlearea mi 
vtry Mhall, though Uiey feed well, and weigh uhtonlahini,,ly 
heavy* In proporiUm to tite siu of their bones, thi.> give giu< 
rally about Huree £n;^Uih quarts of milk a day* though in rlrh 
pastures they sonebmes produce double that quantity The 
niimbef afsbe^ k^t in the bhi^and Jslvs is calcula^ to be 


multitudes of omiatic bmlt, the inhabitants are much annoyed 
by eagles and other birds ot prev»there are no riven, liut abun 
d mce of likes and rmilets which aflord in ample Hupniy of 
fresh H atcr i h« clnef (.mployment of thelnhabitants Is In the 
inanuficture ot woollen Stockings and gloves of cxtraordlnarv 
fliu nobs, ind in the Ir fisheries, nreart the laroduCL uf wl|lch they 
annually export al out UXKI tons of ro%l, tusk* and Ung, Hiiy 
ilso ixpurt annually about tom uf kelp Aunoulture is at 
very low ebb , the firmlnjg Imphi of the irorst pcs. 


___ .^vels* and the roids mere footpathL 

The small portion of land* however* which u toleraldy well 
cultlvatod, ii very fertile (Tranlte. fiNNistune, and limcatoao 
are ahundant* as is the heaiipftil ana coniparatlvelj rare stone* 
cilliiX dialligL rock JBogI ron ore almunds a copper mine 
was fbrmerbr worked, but has lieen abandoned . very recently 
chromide uf Iron liiw been toimd at Unst Vcurlosu other mi* 
ncrals are found upon the islands | and occaaionally porcelain 
earth, but no pcAtdries have as yet been eatobliHiM (fiMIti. 
Gaz 1829) « 


Sect. IV. ^gricidlural Survey of Ireland. 

7861 IRKLAKD, the largest vdandiin Europe next to Britain, contain, above $0,000,000 of acre,, 
tbiieh In, varied In auriacc, soil, and dinute than the latter iiland. There are Kveral Inountalnou, or 
hilly dlitritita, chiefly In Ulster in the north, and Munster in the south, and very extensive flat bogs In 
the Biddle diatrlcti, and upland bogs or moors wherever Uiere are biUs or mountains. All these hogiL 
whether lew dflilgh, arc on good soil, which, indeed, may be considered in connection with the miw 
warm climate as their chief cause Nine tenths of the soil it a loam on a hmesRine bottom, fertile, < r 
capable of being rendered so at little expense, the remainder is (^lefly thin clay or limestone The la>gs 
arc here oonsiacied as mere coverings to soils, their surface exceeds 1,000,000 of acres 'ihe climate ia 
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mikler and more equable than that of Gn^and; and with the dry aoil, at Wtifcefleld remarVt, )• admU 
ralily adapted tar pMurage and occaiiontJ antion, 

7863 ^ tAe (^cultural circunutames vf Znlantt generallr, wc bare already glvep a condenicd 
atcuunt (W7)> andth^l here uibmtt tome brief notiLcn as to each county. These unavoidably present a 
degree ot samcnoM incompatible with muih interest or Instruction. There are agncultural surveys of but 




interesting wo 
edition ot this 
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. and some more recent statistical writers and tourists 
ydopieiiia ^pcarcd, the statitltcal portion, as far as respects Ireland, was objetfod to 
in the Irish farmer’s journal, as representing toe agricultorc ot Itcland as being in the same state In 
18!U as that in Which it was in 181^ the date of VVakeflad's Ireland We have noticed this In Uie 
Oamiener's Magazine (vol ili p. Sfi9), and hAc. since then, used ever) exertion in our po« er to procure 
later information from books or i orres^ndents, but without much success In tact, from all that we have 
been able to learn, we are lompellcd to ronclude, that even now(lKiU) agriculture in Ireland is not 
materially different to what it was in the time whet our text-book (Wakefield) was first published 

7861 DUBLIN SS8,21I seres, one eighth in Auntaln and waste, a tenth in buildings, roads, 
rivers, &c , and the remainder in arable and iiasture. *(Atchet 'a itaUsUcai iumq/, 4[e 18U1 Sup i.neg<t. 
£rtt Edin.Gax 1827} 


The eHmuit of thli county It drlor than that of wmyip nthert .o - - - _J>y cnattii 

emt «nd north emt winds are loss fr« qu« nt than in F n^lsnd, and inut-h ot t is thrown into lh< Liftoy 
but storms from the south west and wist are more froqutnU OnMrarn^/r/in/fiytworropsi^wbeatansucccssion.uulafter 
Avoriue nuraUr ot dyy dayw in Bubllii lor too yearsj 1711. or these t\so of oatSj without tallow or men crf»|)| are neqiitntly 
nearlyliAl f the year welj and half dry taken j ac lordlug to A lu r Oats and i>otatOfS sure tht stAndanl 

Tho tmt Is generally shallowy and the rahitrattim almost cro|»s Jlarley is not cuiutatid ektcQhlvrty 'I he natuTol 
unlvcisally a cold clay Ihere is very IKUe turf bog m the j)bituiosarL,wlebfi.w cxceptlonsjofcUiinleiiornualliy Ihere 
nctftiiern partSs but some (oiihlderablo trut amotw the moiinw nn few nr no floikb tf hlicinin the pmsChuon or ibrmers la 
tarns in tne south Fr^wtotit., urmitCp Irl^ bIsIcj oihresy ihet t>,anil wlUtin fjur miles of itg about 00 cows were kept 
Isoiier's clays marls beautiful petdiicss porphyryg ervstaiss lime in Mup urording toArcher, wturo there wore fbrmeriy 
stonof and htneKtone graNcls aDound m v'lrlius ports near 7tK)U The old Irish breed or cows U alinoH extinct^ and 

ZxiTui^property in thl» counly U a much more marketable their pi icc Is hupv bed by the short ham* and oUter breeds from 
ronmiomfy than In most other districts of Irel ind J here arc I ngl ind kn< fis m arcs and dear , peat ind bog of en uinuik 
here im large ferritoiiat d miins Leases var^ m their urms^ be procured, ond the tiii*\nt i* obliged to substUutc straw, or 
but rommonly include a lifi, for iho | urtiose i f rreitlng a vote any other combustible mateil’d that ne can get 
/'lyTmareingcucrolvcrysmallnriirtlieiitysScldominorcthtn iherc U a lonsidcrnble eulwun flthery on the Liftty* in 
twenty or thirty Birrs Lut a dUtincCs from cyU to ISO a n.b which vise abundmce ot eel and puc n c lugbt rhiroare 
Ihe fum buddings trcs for the most part \ery msutfiiicnt sea lisliincs ut herrings, wbiti fish ot dillcrent kinds, and 
Nev the city, the finccs mi. ot white thorn, I ut In the rciiioie oysui be th in n iturol and (iriiflrial beds, slwils of some of 

f iarts they are nothing more thin a bank and ditrh 1 Inies the fed oysters have bi^ n found as targe as a horsenihoi* 
tinertone gravi I, and mart an usid is manures 1 he cMy ot 1 he maiwf atarr# of the i ounty art chiefly of iinen of dif* 
Dublhi might aiford tfic nieam of inmhing a trnrt ot sevtral ftrint kinds but they are ot littio impiortance* 'Ibe coluBi^ 
miles around it, but its street dung is so little v dued, that li u gunimerce wltli DubUu is coaslderi^>U. 

78<>5 WICKLOW 700,000 acru, in great pirt mountains ard bogs, and without inhabitentM {Fra- 
xn'i Survey oj It tckloui,\ifi\ Sup Lncyc hnt) • * 


Theclimolt so milil, that the in)Ttlc nourishes In su()i pro 
fhsion, as to have btan (Kimtliniis used ior lulling stible 
brooms The coinmon laurel, lorlngd laurel, and \rbiittis 
attain a great sl/e, and can si ire ly 1 1 nii^n scl (o be the 
same shrubs Dublin Is siipplied with early potatoes md 
house lamb trwn. the sea coast of Wiiklow. the diinitk oi 
ubiUi, aciordlngtoMr U akchcld, is dicldixlly difTrenttrom 
that of the rest <d Ireland lldh ib tlic only port «1 ih it ountry 
where he ever saw gr ipes mowing out ot a kjc^ a 
M etattie ores are sunpoiit'd to aliuund cupicr aiuTlcad haie 
been workedp and gold has hecn found 

There are no navi^abh rivers or extensive 1 ikr^ Some of 
the streams prcrjiiitntc tln.iiiscl\cs from oi Herablehii hts, 
foimlng beautiful caskachs, the mokC remarkable me is ut 
Powcrscourt, where Iho water fills fri in a htlgl * of 5(0 ieet. 
iAiiuled property in the centre of tlic i oimty in large estates 


I arl T i(zwillinm s nearly 100,000 acm The sea coast fl 
much divided, and abounds with villas, the tctnpcnrary rusiilenic 
ot (he wealthy citiseiis of Dublin * It appears <o me, mya 
Wikeheld, ' to oniain more gcntlcmetv* tlum the same 
s) tee in (he ifLiniC} ol LundMi " The common period of 
lLXsi.R 13 lutntv one yean and a I fb I oCaioin, and alt the 
ukual kinds of com, arc cultivated, but turaipa, clover, and 
other aim In rating 4rtgjs, only partially Marl wd tim«.tiHra 

f rcK 1 arc ihc { riiiciuariuanures Imgalioa Is prartlsed ^ 
reed of fine woollcu slieep, peculiar to the mouiitiilna this 
L luiity, ixl lilt the miiy traces oi a distinct race of idioit woolM 
fcliccp in Irtlandw 

J he hi rnwe ftehertj In the bay of 'W n klow Is the brat in Ire¬ 
land after (rrflway 1 limnela are extemivdy manufacture, 
iut scarcely any Hues. 


The sea coast fi 


78GG. WEXrORD W*7G0 acres, mountainous on the north and w est, a light soil and tolerable cultiva* 
tion on the east, and in other parts a cold atiil clay, unimproved by cuituic Fraxtit^t &ufveff 

qf JfcV^^rrf, 1807 &up £/ui/c Jirii) 

The climate is mild and favourable to the growth of timber, of Forth and Bargie have bean long noted fbr tholr great otopt 
which abounds here more tl^n in most couutios Iherc are ot barley, licans, too, are cultiiatcd with suicm^ os well a* 
some large myrtles in the oxen gardens closer and iurni|>s the ordl sisteiii U common^or potatofs. 


The climate is mild and favourable to the growth of timber, 
which abounds here more tl^n in most couutios Iherc are 
some largo myrtles in the o^en gardens 

Xhe lanttM eetafie arc targe, from AkjfV to 10 000/ a scar, 
andiircus of varioiia sues, out there Is bttle of that mmuti 
division which i> common id other parts of Xndand, nor are 
then) any rich gn/ing farms Dairies, ut which tin print ipol 
ortiole Is butter, are luimerous, but ptenerdlv under had nia- 
na^^ement 1 be cows themselves are i very inferior dcsersp 
tion, and the same character bclorigoi to their »hci p, wl teh 
ftirms a vary incgn/udcrable piurt of the live block In their 
luodei* o' cultivation, iMwevcr, the ioriutrs here ore more nd 
vaaced thui in many oilier parts of the hiand Ihe barotues 


closer and lurnijn the drill sisteiii U common^w potatoit, 
and |.ref rrtNl to iiiy otluor inithod, and Ume, though bros^t 
from a distance nt a t xiienbc, and ai o marl, are very ex¬ 
tensively employed ns manure ihe tenantry, including the 
roittUTh, are areordinglv in a much better condllioii, iudtts- 
tTious, proviflent, and many oi them cumuaratlvely wtsilthy 
Here, iia m Li rk and Watenord, whole fields are kc|it tindnr 
furre, whu h, in this mild climate, is proity much used no fuel. 
The bakers employ it fbr licnting Uinr ovens, of wh ch a roi)» 
(iideral te nuinbin ore einplmw^ as a good deal of wheabm 
bread is ctmsumeil bi these counties 


7867 KILKENNY 510,000 aeroe, mountainous, but «>ith some nrh and beautiftil vales on the banka 
of the Barrow, Suir, and None, anc^a climate so mild tiiat in winter the thermometer seldom falls below 
the freezing point, while xn summer It rangex between seventy and seventy-flve degrees There is loss 
humidity than in Dublin and Wicklow, as well as leks of the east and north winds (Ttgke*s Sufttrye^ 
KtUiennsff 1802, Si^. Encyc B) ft. Ldtn •Gaz 1827,) 


1 hla county baa many romantic situations, ornamented with 
country seotb, and its nat dlstTlrts, where the tillage &nn8 are 
more exCemive than m most porta Xipland, proxent a pros 
peot very dlSkrent from what is.oAA met with in that 
country. - , . 

ThesoU is for the most part on limestone of good quality and 
loma of the valleys of extreme fortuity There are very iew 
bogs, for the land declining about MX) foet <Vom the no them 
to the sonthem boundary, the water which falls upon tne sur 
tica is carried oft widi cumelent rapldjfy to prevent Its making 
the fmoind inanhy Ihe largesteolljery In Ireland nt ( asfie 
roinbtf, near dw northqyn boundary tl 
ehme coal raised in immense pieces, bat of a: 


Property m /auH' Is m Mverat large estates, and many of • 



Drmdnd 1 he leases are in general fbr three livn, and nait 
nenhlp leases are cominim, thou|^ prohibited on m of tkt 
largest properties On Ibis estate me tmoRi is allowed to 
tranvfor liui lease to one individual, but niH to dlyide bJa 
form 

Of the huslatufry the most important denartracfit le (lie 
dairy, which pxtends over Ato greater part or it. The most 
ronsiderable domes are in the district called the Welsh, or 
WaU(h Af oqjritains, a trai t of dry grasty land fit foe Ullage, but 

rl4k 




























statistics of AOmCULTUJlE. 

uMttnttnr>b Ilut little knovn In llKtarri«S>ot>iiTcnDw600ofthe 
( t» the oehryinen tbeimdnMi hoth uie ouelit; end the irelgltt 


delr^mnij vbloh b comnum lnMttnttnr> b hut little knovn In 
KlUennj, the ai*t belanglng t» the delninen theimdnMi 
who. In mine •Idiailon*, bnM them <n then’ oimihmu.aiid 
In ouien prefer huyine them M a proper age too UUte atten 
tlon la paid tv detmllneia In their dalrlea, eapeclally In the 
norlhera dbtrici, and for tbb reaaeni aocording to Wakafteld, 
though Inah butter, when mah, ta prverable to any In Kurope. 

I at It " It In the lo«»t uatlmaann In the London market, at it 
I almoat alwayt htarllj salted, and veiy frequently tauea 
•moky, Btliy, and tallowy,*' The cattle or thlt county are a 
mtaea race from thematlve breed and the h ngliab lonmnomed, 
and their abeep have been, in aotne parta, impror^ bv the 
leletniert, 1 he Marlnoa have been uitroducea within Ihew 
(nr years by Meaan Nowlau, the proprietors of a wooUen 


Pa« IV* 

laoei atid they find thet 
of'lbe fleece have hoprorgd 


both uie quali^ and the weight oribe fleece have Iraprond 
iincp the aheep wei* Impoim The luual com crops n« 
raked here, but olorer and othar green crops not In a euitahle 
iwoportion* It b the cuitom to work oaen bitermUed with 
boriat. In teams of dx, «r three pair deep, the oxen plhoed fore, 
moat Vet the fellowi are better p»nii«(l hem than In any 
other part of Ireland Irtigatien has tamn ptaotiaed fot many 
yean, but not extendeely {Skji EiicyCffirU jrtfknmy) 
etohnon are caught In the Hrein, and tent to IMiblln j^ked 
In boxes of Ice woollen la the iMef manufectara Meaera. 
NdWtan and Shaw produoreieollent niparllne cloths, ftom an 
- IrdaniT aa that of Clwen at 


78fiS. KILD ARR, acres, four fifths arable, meadow, and pasture, and the resi bog. (jSauwoit’a 

Sutveyctf Kildare, 1S07 Sup Kntyc BrU) 

Part of iht Dtte qf Aflen und other tdmtlsr tracts occupy a The cominon rtae qffitntu in from ten Irldi atfreo M 9^, and 
lariio jtortlon of tho wimtem il<hi of this UMtiitr i he MUiftii l ii these brins are freqaent!^ h«.ld In naiuiershlp Idatue f trtnCi 
varleu I v amiroberofsmall hills andRenUeacK-livitleAp hut for howevergore less rare 1 tore Chnn In the arable tracH of the otlrw 
thecnoAl part It Is flat and nearly liml and wtNsn r cwc.d from rountieii The )«iasei were formerly for thirU'<*ne years, but 
a commanding etAtion, presents a nch, and on the hAnfcs of arc now mostly for twentynme yiare and oneiife AU p^t^h 
Hs firm, a beautif tl 1 mdiitape Thi Cnm^h td* KilduTC, ei ind county taacs are paid l>v llie tenant U ith few e&ctpticvns, 
tendinff 1 1 al out 6t)00 acres, has been lon^ tt lebrated for the the course ol croppiryg is the same as It has been for a lentiiry, 
softncbs dTlts turf ind tlur Hnmess of Its pMtnrei llutthecU vl/, fallow, wbrnt, enta Pot’rtoes are unirentaliv cultivated 

mate of Kildure Is <iald iu bi more moist than that of 'uty other Oven are employed in \ toPK^unu md liorses for carrlagtM, 

part of irebuulp which. If tha aUttement bo correct a i very I ut in muirj^ in lances oxen nn I n<vsos are m red together in 

tuifarourable citnimstance, os a clay soil prevents very get e the plough team, which homehincs consists of ala, and ne^ 

rally, and much of it if cacaMtlngly tcnarioua of inolsturi le'.e tnsn four animals A number ot inakui are also XepI on the 

1 here are a few lai^ esiiUe* in Kildaro, particularly tlie firms 

Um iucr., whl^ eatciyh ovw a‘hjrrf Tlwm are .ereral stream, and two canab A wcollcn manu 

(31!lu*Tr^ ^ond 't (ell lulgc, and a catheUf mminary at Muynooth for 

60(10/ to IwOI a year, yet many are less considerable, ana aiuiw* win ntuApniA 

property seiim to ie more Olvldii btre than bi moM of the sliwlenis ♦ 

ot^er difotrlctfo In Ireland 

78 no KINO’S COUNTY 457,000 ncrea, hxlf (^t bog, mounUln, and waste, and the remainder 
arabli, meadow, and pasture, of a medium quality TCooto’y Agneuflwral Survty, 1801 Sup Enegc SiU) 

The ling qfAilcn occupies a eonslderabic tract on the north been erectMl bv some of (he proprietors, were fur some time 
east coast, and the mounta ns are on the side of Queens allowed tostindunoccuiled* 

(,/onnty The soli nf the arahl land is elihcr moorish or i^ra 1 1 33 vVhevt, oits, barW, 

vellv, the former prodmtivein dry* and the litter in ikh nnd potatoes are the 

seasonv hut neither of thcili naturnllV fertile Limestone -utu mn t coinmuti ci^s 

liNsrstane yravti. tlie ine’ins of their Improvement, abound The even^ produce 

every wlCg'n Iho pastures, though in many puts line, ire wheit is nu more 

. not luxuriant] / ettcr adiptcsl for sheep thaii cittk, and vity than sisieon bushels, 

faviurabif to the grewtliuf line wool Much if rite mountain w*—sc, of barlQr anil oat» it Is 

district has an arailla|.«ous soil, thldkly intcrsfimed u ith roc ^ ^ I I O about thirty two budi- 

of sandstone, and 1 ileep InecliMmal Je bog often occur,at Its O I O ^ potatots 

base but towards Che centre of ihh ranee, where 1 ine^tone I ^ milv &ur Cons per acru 

prevails, there is ihuch good insture, and litre the base of thu-—*-- —— lloth oxen and hux^ 

filits, wnlth iscamposMlofamfrcUv,prQduccssibundanterops ^ __ r - < emploved in la- 


jflt bog, mountAlrii and wasto, and the remainder 
^Coote*s A^rtcuHurm. 1801 Sup Lncyc BfU) 

been erectMl bv some of (he proprietors, were fur some time 
allowed to st ind unocciij led* 

1 1 33 ^Vhevt, oits, barW, 

and potatoes are the 
mo t coininuti ci^s 
The Rven^ pr^uce 
of wheit is nu more 
than slsieon bushels, 

n of barlQT inil oat* it Is 
A about thirty two budi- 

X eliw and of puCatoss 

V otilv &ur Cons per acru 

- - - lloth oxen and hux^ 

_ _are . are empioved in la- 

' ■ ' " '■ ^ S—] I ■ ■ ' ) hour, the iikmgh Is 

I 11 sometimes ariwn by 

I —J only two of Lither. in 

I I } M fow instances by two 

hetfurs, yet this and 
l|^ J_j tlu.irotliexiinpleuienu 

iraod construct m The tluresliing machu 
th s dlstnot for about twenty yeirs 
X he te(uH wi.t« formerly tor tlilny one year., or three lives | 
hfut the more comnum ptriod of late is twoniy one jtevnt to 
which the life of the t<*nant in posHesMiun at tho end oT It Is nw- 
qiiintly added Some ten inta hold (or livts renewabit. ftir vvcta 
I ayingarmewd hneequil ip half a v ear's rent, or more, on th* 
lidi of every life Atoaern kases often concun a prohibitioa 
agnlnfit alienating Nothing Is so much coiiii liint.cl of amung 
the tenantry as the mode in whiLh tithch iro loUected 

There aix no coiuddcrabU. mattHfUeiuta, no hsiKfius, and no 
minerals worked. , 


^ncl|Mil preurietofs oix Jxirds Digby, Hcmm*, and rharlevilie 1 hetfurs , yet this and 

^annv were formtiriy very large, not ttnft^uently of the extint [ fl ‘ < (lu,lrotheiimpteu}m» 

of iOUO acres hut dielr size hoA been dunioA^hetl, and such 1 7-. * . ■ — ; 

as arc considesvd lanp- do not now exceed, on an avtrdge, 400 i^l construct m The tlureshing machu 
> nglish acres Many are as small as tventy ncrcs, thovLh the th s dlstnot for about twenty yeirs 

Tnedluin d^e ot the smaller clofei. may in. doul ie t) is Most of i he Ua4€i wtta formerly tor tlilrty one year., or three lives | 
die vabit land is tolerably enclosed chlcth wiUi hedKts of hfUt the more comnum ptriod of lata it twoniy out Jtffn. to 
vehitethom, which grows hvre to a gicat si/e Fartnervhjp which the lift of the tenant in poHnesMiuti atthoend oTItls nw- 
Jeases and sub tenantcy ore lou lommun than in some othtr quintly aiUltvl Some ten ints hold (or lives renewable ftir evn^ 
pwfs of Irtland, yet the condition of tht tenantry and the 1 ayingarmewil flneequil ip half Aiear'sreiit,orm 0 re,onthe 
pessonurr doss not seem to be mutenally luort Improveil llic Idf of every life Atoaern kases often com im a prohibitioa 
farm hiuldlngH of every desarlption ategener illy very 1 ad the agnlnfit alienating Nothing h so much comiliint.d of among 
cottages in particular, and yet those who havL been long ar the tenantry as the mode in whioh tithch iro loUected 
rustoined tn these mlserAblc uabma are said to pnifer thim to There aix no comidcrabk mauuJUciuta, no hslKfies, and no 
more concfmtabla dwelUngs (Jig 1 ), whicl^ alter having miner^ worked. , 

■7870 QUEEN’S COUNTV 384,000 acres generally of a level surface, three fourths of whicTi Is of a 
productive soil cultivated, and tlie rest bog and waste [Coote's Agrtcuiiurai Sutvey^ ^801 Sup. hneye^ 
J3tU) 

Coal of tlrs Kilkenny kind (7867 ) Isthconl? mhicril worked, lisst farming In Iralond, with nimdi more attention to a sys 
hut them Is iron <we, oeestone marble dec in dilfereiit parts (cinatic course ot croppini, and to keeping the las^ in giM 
iJie Borrow a^ Nore aiwyiavigable rivers heart Oxen and honos are uMdl tor tne pleugH, thi. fvrniCT 

KttaUt ar* fttmi MKHm to 1A,00(V ay , Loierallv preceding tba latter A good dciu of < 1 eese is mod* 

Rtm of the most vslu«biej hiving been let c.i perpetual leases, here for the Dublin market. In outer respecM the rural eeo 
aHbra a (aige JnoOm* iMlw legsres It if these lessees who nomy of this district does notujdiOerxiicUeai^dyfiiira that of tho 






to BOOl per aandm, obtained from (eimits to whom their i he vnanii^vtir* are Imcn and coarse woousns, but U> no 
lands arq sublot at rack rent, and cmnmonly In very smali 1 inns great estenb 1 

lleie, and Itv King a bounty, Wakefield odhtvoiI some of Uio 


7971 Barlow. 390,098 acres, of undulating surface, wlfli some hills apd mountains, the lowlands 
a fertile loam, end theuMnds a light graiel, one tenth in mountains and ifcgs {Hi^ejield*s Sta^ttcal 
Account^ 4 ^ four^ 8(c Sup Lncyt, BrU } 

fNUMtdIf tm vulous, hnt llctle taiow n It 1 il|dity estcomeA fai the Ixmdori market, where it U often 

••• ftih county; and v«ry little sold at T^mlnridge baMn That of the second qudlty U ei- 

as^K dwnpUoit ^{voMfity Thohhlng tenant Is graerally ported to Spain, and the worst to PMlugal It ttall’packed in 
2 * t * 5175 ^* 1 'Therearasonieexcollont tom oasks, weighing upwards of thrw hundred weignl 

Four sheep of the Irish breed •• i, k. la . . . 

and gv# or the Engtlsh are colled a eollop,'* and three collopa 


aoV'pr MittB TaSdsuy aystotn purttled in Devonshire, Dor. molting houses aiWu—.^, The poCatoea srowi 
?f??5®^^**l®*^**®*"****®^*®***"g areexoollent Tim Is iltua-orpoftox. Tmcoi 
dbCni bulthkeiulomwu min* .U, wwdad In thcxiolntn orCaMMr. |M.linn 

. . '1 not li.(iiU,puRbu.lud, —i—-^ r_-.-_jr • 

Ihebuttw 

Jii — ®***»• 'U*® ‘h™" ,'“«*> wJOoidlnB to It* . fe Utf ar,di. lum 

*>um ^ IWAnt In point of qnalitT 1* mm to Dublin wid I bmX. Sn 

tbwetaporMtotlM KatonilWenlixUct. i mure hum yi* 


It MAI, estreniA bi tbe iBoidoil mukot, where It k often 
sold w ramlirid,. buMn That of the wcond quallt, k ex- 
ported to Spain, and the wont to PortuROl It Ublkpacked In 
lam oa>k>, w.lithlnx upward* at three humlxcd wdEhl 
There k not much whMt grown, and It k not of a bright 
* " hut th. haxfey of Carlow k ex^ 

" fjpil in Inland Attlwtlmeof 

_ _- ,_loottnl, which produced It, *ntl 

at pment more k grown her® thMi In ua> other port of th. 
kingdom li J* muielp^ CoHtMIMd hr the UUcil dUUIIerle* 
In the nonh of ireU. ' th. hieweim at Cork, or b, th. 

maltlDg faoute* at ___ TO* polatOMgnnrn In Cmow 

.nixoallent TMnre k Utlloarnaflax. The count, k toler- 
.M, wnifded' In Uia^olnlt, ofCant*j.gM.linMi,unlan.u. 

_ ,.U, H,thci, ihemi, fee 
. i| mtr of,,h* largmt com mill* 
f more Qua itjbOO bomk ■ 
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Book I. ^GllICULTURE OF CORK. 

7872 PAST MEATH 'iSoJOO acre*, of low, flat, nth surface j a tlavry or foamy soil on limestone or 
gifts el, with little wood, few inaiiMons, and oiil) uni iweltlth of Imga (c'ui um n’a Obsti vaUOHt, 1818. Thom- 
lOM'i Aurary of ilftoM, 1802. St,p Emyc Bttt Erim Craz 1827) 


1 he tamted mopfriy of Me»th ih cliYiikU into lai^ entAiesi r 
l^reit many or wmi h yleUl an income of iipaardi of a 

yeir 1 hcfte are forine mokl pait lit out oai <if 

one years and a life on buiiii. of ilitnn tliiiv arc Ics 

f urpeiuitvi ftt^uch now buci inure saluable ( 11*1 i thtf 

Ks-hoUl piuiKrty. , 

__^ ... .> iinpoitant object in tl^ia 

intv th m iilb|{e Many }iersonB fattemst trom VK) VM 
(uwH*in a season, besides liullotlrs and iihiap. llieso they 

J tnrilnM. at the bc^uuilnKof the ftriss aeuiun, and diftiiOM ol 
iunnjc the siiinnicr and intuiiin, is ih(,\ iic nnd), instt'id 
of keeiiinft a njtular stock all the yi ir The |i istiri^ an con 
td tc * ' ‘ ,, ‘ ' ' . . " ‘ ’ 

iiiKt'' ciiiied to an) e\teiit» and tht l> 
hid In bi licld in Iitde estim ition In soin instances, where 
f inns arc let oui fur the d*iiri,ilit 1 imllurd >up|»liih a huici'h' 
hion of cows in milk, huthcs, and 1 iiid, and t ^ * ~nt fuiuishis 
I ibuur, utiiisils, &c ( paMnj; at the r itc of in 
)ar innuin fur laih row ^hc Lnj,lish lot 
a ere inlaoduied many seirh n,p> inlu this disl 
contains some of the i>iht B|>eiinicnfi ot ilu 


nchtera niiKle adjoniinu (ui> in, an riinarkablc for itiun1n(( 
hhicp The sheep an [iToii.lit finm uthc r luuntieh, and, like 
the cattle, Uie »ame stock ih kipt only fur a !»eahmi 


fitmu are lant^r here than in most pirti of Ireland, 
but, Arlurdln^ to ( urwen, the hssicm of m in if(cnient is Utile 
belter th ui on th . .. uf other dUtiUt^ Tlic houhei 

iind fc‘mes aie, for the must part, ul tlu aorst dchcnplicm, es* 
]Kcaii\ tbecahiris **thtf faiin LilKiurers sihii'h are tniserablii 
mud ssoUed hsvr »i nk lalow the b iH rtf the j,fnuiid adjnm* 
injt, mtroctuidiKl by <owh and pijTi, m common with the 
ftiiiils 'Ihi pilncipilf sid (>l tins 1 IiUh H potaioes ulth chiton* 
iiiilli,and ocriKiun nlv u iinual , biiUhirs meat Irlnn lately 
iisiil Lien Ainuiiji, ttu finiurs, and, to idil Id ilulr pii\itiiois, 
fu 1 IS virs M me in liilbuiit p irts of tin iunnt> \n uri 
' rnipted siictessifiii cf fMts and utlcr cem frv|is foi sCnral 

‘ * )< llh* 

loin. 


inktd tn^etlur, UiriepitrdAt*!) to iserydl (ons(}u<tetrpj<nij.,h , 
Ml, notw itbst iiKlinK this man uiniiiit, tin w heat crops aiu ni 

.1 • t I _ A I . . ^ cJleri ' ' 

. . - , ^ Louniy 

uncut lillact 


tliat I f limn ihi aiiidmitu uniiixteiil ind also the weaving 
(t ii troll On till JilukHater and the Ikiyne there an hCviral 
txten ive (lour miih* 


7877 WFSTMEATH 378.880 acrc< of surface The swrfaco of ihw distrut is ixcocdinglydivorsificd 
with wqpds, lakes, striams, liogi, .tnd rich graiing lands , in no jurts mount niioiis oi flat, hut gently un¬ 
dulating, or rising into hilii> ol no groat elevation borne of these are lultiiatid to their miininits, and 
uthirs toiirid iiith Houd, priscntiiig, in siiiral parts, smueof the tiiienCscenci) in liclaiid (Uahijiild't 
btiitiithiil biinii/of Jn/and Sup Lmijc lint Edm Ottz 1827) 


Till pilneijial riser is the Shinnon, and there arc i niiiiib't 
of Ik. uitUiii likes ueil sUsTkid nilli fish; the tmit in J oiigll 
]Jiiu iresiiU n etueiic ilit>. One of the 1-uj^i'St of 

tin I ikis IS full (it 

IIkii ire few larjrp istdes, but mini gintlemin cf nuNie 
rate tjituius, from ^tkJO/ i si ir, most ffwlxm ire 

ihc lea aiim nlv fur twinty out ve rs md 

a bh, though in some inst inci s 1 t ihirl' — * ** 

Incb, A(,icatinany fine lon„ hiiiied (.itiJe mcl louj, woolkd 

7874 I ONGFOllD L»3I.2W urea, in groit p iit! 
giving 110 tliy dd>s in tliL ycitr (11 aktji /rf, St. 


sheep ii)>y (he gri/mg ffremnds, winch extend c 

‘ ’ ’ 1 l ut if III! cli‘< »b I ‘ . 

^ iiM-d than ihi inhabitaiitA 

uUs the c rojis iiMiiinon lu other pi i es, d ix, 
hiinn and rijie \it luUisiKd, with iloyir and tnniips, the 
t^n latter, luiwcscr, nut j^entrAby 1 ho feoil ib mostly light, 
bni 111 M>me puis ii iii rich luidtlc' 


• • 

mount 1I^'^, iinil waste, tho climate on an atcr<igQ 

/ »c //e Ih ti ) • 


rnnttfi pio/vr/i/ts in istatoscf fr in toTfWMj/ -i se’i 

object, blit only a un lU propoi li n uf the dis 


t|b I'bh 


It IS cbictly occupied lu griring, in wb rh the rcrsi* 
,/.r, ‘ ‘ ‘t*** •* • -* they 

n thill 


7S7 J LOUI'H 177,acicc, mountlinous towards tlio north, but m other pvts undnUitiifKand fcr.^ 
tile, With little waste laud, no roiisidti ihlo I aiul i gnat number ot gentlinitn*s loats, of winch Cgh 
lun IS the < hict. (ffaAtJitld Jdin Oaz 


FAtnrle I ptojKih/ is in est ui-s ir< ru 1 'i)(H to 2(MKi/ }>c.r annum 

Imil, . .. iiH 

Sf irrely one aIkisl tsvents tivi . , 
dom extend to c iglits cures \s He ) m clneOs 
in till liMle alt nti m is jn il (o Ihi nnprovc.nKni ol ri 
iiid sluon ot the 1 itt r, (lu n„li a («sv iri kept on most tai 
luinnKT 

I il c uin (rops, b irli V Im iry but llisUid Ibt elbe 
)ps ill pot itniss f] IT, ai ’ (loser ind (umni 

I plOJl tiers ft IS only 
e Ltiu r il III in iL,Li«n iif is miU lb il ol fbt i < 
ion tiirine.is bun^, for tlic n >st p irl, si isi nls , mil lb 

1 iniU ri<iuirlng he isy dri 


I |>ro(hi(lse Vft I spirit for urnnlinrat Ipiprostinrnt ha,< 

r in t isy e iT( innsiaiue h, s\ e n e ic eiud, ust. uii. ii m the u /a« 
III Iks, ami in every t! ing but tbeir Iiou is iiid l<eiiii buddliiav 
lie in iiondill n supiii ir to lbi( of the r Urilbrertt ill incuif 
iilirpntsof Irtiind It in i onmion to renew (he leasiti miu)C 
lime 1 m f ire tin i lilouiN i\| ni, bu tli it the tenants are not oldn 
h lilted, but (mis are ftequtiillvpaulontlie'M icnew hN, which 
ur> iw i> mu h of the e. ij ii il tfiat slimild In. a)i(lifx1 to the 
dji 'Jitlifson siiy sildoiiibiken mknil, their \ Uui Isas 
11 tuned iIh nr the e nd of li iTvext, and tbi li tuuilk grant the tr 

(lit hIu list t Iho 


787fi WATEIirORn 4>h400 acres the greater put hill> and mountaiocHfs but nth and prodiKtiv* 
on the south-oast, tli^ diraate bu nub’, that lactlcbouxtiincs gr i/e all the }Lar round Cur~ 

u>m, Sup Lncyi IhU) 


Some \fry 1 irgo <ii>tati s, of whli h the most cxlcnsive 1 1 fnngs 
to the Diiku of /)e sonslnre I^isM arc laiiiiniemh tor tssiniy 
tsni yeifars ciml a hfi , and on the bnikti ot tin riviis, whtri. ilie 
1 ind IS most vnliinble, thrniB are small \renr<l ng to \V ikc 
field's informal Ion, *' In this counts, when that Id stdiuglitir 
of H idrinir in rrJes, the father, Instnad of giving IiiVa |Hiition, 
divides hJs I rm be tween bnnsi It did his s yngn I iw j the ni xt 
d luditer gels fini hilf of the reinahuUr ind fins dn istoii me! 
Sill elivisloii lunliiiULS as long fth tlieri ire daughters to Ik ds 
jiosid of In regird to iinic (hiUlnii tins tri turnen^iit into 
the world, and Teh to shdt fnr Iheuisilies tlie best wiy th(i) 
can " I he nut is chiefly |Mid Iromiheuiexluie ot thedairv, 
whii h i (ondiKlcd on t grciier orsinallir sc ib over all tl i 
counts, nnd from the (tigs, 

.Some of tlicdalrv firincrs, mcvbl of wh'om ore m eis> Oiinuni 
siihces, pay lUX)/. a year m rent, Rml,a great de il uf huUer is 


the mime e f the pislmos, f rm the pTbnn d stock, fnlhe» 
migiibourbcKdot Vi itcilord, lows weie Icf nir sixtv lii puuDds, 
t^igrnecn i>ounds, md even twenty pounds, fui ibo seismi. 
ibeic aie Mrs f< w shea nd those oi i b «1 dis( ripti^iTi aiu), 
r oiTj|* muj VI b, I lit A sni dl pm lion is m idl igr Wwicre lime i« 
Used s a fhaiune, It iruist In I roeiebi fioin i di t on e, les Iht re 
Is no biinstnno |o tlie eivst (1 JKI cksvile r, eliid it e osts UpM in de 
ol fill loimds f 1 m icre Oidnrds in unmiuius on the 
li inks ot ih H ri ir, iind latciisivo pi iiit Ulom of umber tiwi 
h ive been formed in virii us pails Fur/i is m nnuh iisecf as 
fuel, (bit whole* fields lie ke|>t tuukr this Vlirub fbr the pur> 

ich of traefo At Milford Haic 
j^la ml silt till iipal II iiiifietures. 


7S77 CORK l,f)4H,7^9 acres ol Irish iihiiifatioei mrasuro of gicith \ inotl surface, buUl^rotky, and 
mountainous on the wbt, nth aud fertiR on the boutli and cast, wnniulic rnd sublime in many plact’^i 
and one fourth part waste. {Wiiktjuld. Towii^ciul'’i SuiViyi\J Co/^, 1810 Snp Lncyi.* JiiU, Ldm, 
Ga% 1827 T • 


The HivMie Is mild ; Init A very general epmiem e^lait that il 
K cfianglng for tho worbe 

ihe nvm of Ihii county flow wuR npldity for (he most 
port, A (irctimsfanio unfavourable to fhtir bemg rendiriid na 
▼IgAble, but pretenUng many Atlgibb i for the enwtion 

of maLiiiiieiy 

The inofit m«^vI /liwifv niv limc^tmie, marble, And slate, t oal 
and Iroaibtone liave (leeiidiacOTertsi, but not worked to any ex* 
tfnt • - 

Fvfrt/ee are generallv large , ullage fanns are small, sel 
drill above thirty aerei a id, when tlit) arc luri^ir, uhiii lie Id 


In pirtnmlim, nnd the shim of each further dimmishcd by 
iho 1 ommon pr ictiiFof dividing tlie gattmsi )mssc»sbi»m imung 
(he sons 1 he Ictses iistd to Iw tor thlriv one jears, or thira 
livis, hut of bite the torm has lieen ndiieed to twenty ono 
years, or e^.ie Ufe , and ihc farms, liibtvod o( Ikii g M e«it to 
niiddlemen, who used toriKlthel nd pa sitfill portions to oc- 
e iipiers on slmrt knsi>s or at will, are now held In must e as«« by 
the cKCupicr from Ihc* proprietor himself I lure U here the 
Uhual minute division of ttfl ige lands, cailtisatrd by (he spad« 
in pietereiiLC to the (iloiigh, the usual d« (wneW ik*e cm potatoes 
nstlitiunitiiun uud almostexclu»ise aruele ut food, wlihimser* 

. j • 
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STATISTICS OF AGRICULTyHE. 


Part IV. 


able rAlitim, 'dcd with filift, poverty, and uidolenra The 
antp\ art putitouh^ in i-tvouMlilebltuatlonSf sutcti'diil bji wIil it 
nnif oil«, loriirie or more yearb, 'timist barley the 

wheat ^J IX IS cultiviti. i 11 . .jaII patches llemprcrv 

ran ly urni|»s ami t iover are bclduin to be seen on leu tnied 
f'liids He i sondy ua wecdi md limey torm a UbA'ful Addition tv 
the St il to and tarm y trd luaiiurc , which isy howevery in in my 

c in less in m-^oini nt> Purina 'tnll buniin^ 
Is pr •v.p irt of the. wouiitv* as an estabijsbcti mode 

of piLfiir ttion for the lint emu In the lourse. IheinC’hTmiiU 
of uiiHbandiy arc tpnera^ b tu the eoininoii Iribh plouKh anil 
hirrowsy seldom furnishre with iron tines, drawn bv horses or 
mules, atdy in a ftw msttntesy l>y oven « wiui I e irrutjt s Imse 
iHinme eoinmon A <unsideril>le n imlier ut d iiiies in* kept 
in the vKlnityot th< cilyott ork, uhirt the pioJuit, in the 
sh i|K ot Initler nidsklm milk buds i n uly in irket 1 
till lows, which arc ehietly of the lioh 


le* out to a duty man* at a cxirtAin rate finr each, by the year, 
\t( many f irmtis londuet the liuuness ot the dai^ tl eiiiseWea 
The iver number of < ou s in a dair^ may lie from tint ty to 
forty* 1 b w »}ieep ne kept uit every faring conimonly in let 
ters, and ii^Km the most worthies*! pasture*. ProprietoK ha%e 
liitiorliKisl stringer breids. And nnd them to aiibwer, liut 
sheep cm iieser iKMoine an object ot iinfortanee in a distiiet 
Ik., i small 

1 Ithei, ot wlui h no inconsiderable pm ire 'iv properts, are 
fbntrilly pnd by a loinposition with the fmn»rs. riie ustnl 
iiiode IS to hive them valued laifuro harvesty iiid to niipomt 
d lys ^ mettnii, with the parishionir»y fur tiie purpose id* litting 

theitw . ^ 

1 be pnniip d niinid’iotnri^ are s*itl cloth, diielry cai \as)i, 
id drilling, Qsnaburgs for negro clothing, «oin« wooticnb, 

‘ ' ' inLmk, and gunpowder in 

... aI of the , __jry ot 

1 Ireland, it belongs to (rovcninioiiU 


7S7S TIl’l’tR ItY S8'’, '(8 aprc», tlivprsilipil with hoiths, mount'iins, nnd fcitile valcn, of whirh the 
OnldPit \ nil* IS muring the rii hi laud in (In- kingduin I ho t hnute no mild, that i ultic gra/i* out all the 
}<'ir. rhi rp nil iii,(KKI aii<s »l hog ill llu!i i oiiiity, including part ol the Great ling ot Allpii From the 
survey in.iilo by Mi Athcr, uiidpr tin diicitinii ot the loiuii loners lor cli(|Uiriiig into the nature and 
e\tciit of Irish hogs, it ajipcars that this waste land might be easily •Iriiiied (U'akijuld, Sup Lnept. 
Ml tl LUtii iJax ) 


ntiurmlM SI ite, le ul. And c nal arc w ockeet 


gre lernumbirot um*diumeat(nt,Mnii1it iin KKK)/ lolOdO/ 
A ve >r <)f the )»opiic lur>, the innucncc* ef J ird 1 1 indal) is bv 
fir the most onsiderii li • tho ii,h sever il othiis hive estites 


glaciers hert, is in Host mini n, h ive le isiholil properties, fre 
ipiii ly ot liiOeh gre lUr v iliie than the fnehdls, ol whiih, 
Alv>, till V ohm lotome ll« punhiscr* I’r piiti sd thisdc* 
.1 r I 

lllllL , illv il ^ 

ninttv frlsh a ns II u.,hll»r/,e 11) i in in iiunt h. 

In ni mv instam es, , 1 1 ihlc th in m m ? t nihi r p irU 

eflitlind n It th* piinci]* il hiisiniss is| icrv i mrty 

of (his kind ot I Hid h mg found iiei e i 1 


I mg T ind fiom even hlnil of tl* optraits a* ancncotiragcnicnt 
‘ ill this system. Ifi ‘s ite commmilv tor twe*nty* 

1(1 i lib T Im r ittle, which aie lonp huined, may 
I L rinked v ith the best m Ir land, an I minv of the liiieM lebs 

of h 11 ^ Miollid simp ire not ml no , in \\ ikihclds oiimtoiy 

. al _ .4 1. . - 1 I 1. _ , I _ 1 • j ^ 

flax, \( ly ditUrenl fr im that whu li is r iiseci in the 


1 rnni lies of dome iiclndustiy 
land produi 


But the ilth ut (lubcxtenslvi 
md she'll). 


7870 TylMFRICK* (>J2,075 .icrc*, of lowJyin^fertile wnus, surrounded by Inghcr grounds (H'aAt’- 
fuM, lU Sup Luii/c.Ritl 7 dm Oaz 18.7) 


Ijiuuhip} oy^vls m large 111 iss*s, goner iL> let 1 1 1 u ksinen, 

... I . . I.. .1 I. I • I. y ... I I. i ..s/I //.. ». 

to I e of (sf! ttir >4 ir^ v 
d 1 st out from lirgt lo' 
forrnUinn, (be gretn ai 

t inns bii u.ht live g iin is (lie Irish un, mil in 
■s iiiort Inc rent il tin iiiounta ii 1 nid li id m 
«rta id 1 ‘upo i thi the j nd < 

. (Old in one V isnu si iiif,bteruil, ui ( oik, S<H) he ul i i e ill e 
**^1 in^ of the I csi Kng horned r itti* of tl i T7mt d lvin.,eloin 
Are* latteiied luie, and at <i i c >ii>idiralili iiiiinlur ot sii e| 

1 w<» %( ir old w(th rs sold theii, without then lUecc, it trim 
S/ 1()< UtV 


Only a small proportion of ih( land is in tiliiiLi ilte inodtire 

/ 1 *t ..pi . . /.* «i « . II. ..... ... .... .1 . 


t n, I er s( v«nt 4 n, I arky twelve, oits nine iiul |H)tii(e* s («n. 
Ifeinp was t nntrlv ( uit v ited ivUnsuely tn the rn h low 
. , - .s of t ^ , 

it thib tl 1 iipied m ),,r i/m., M ix of an execllmt 

dity loi st 11 grow n in sev r il p irts I he i eim* 

1 rtv one M irs ind ttne'e lives (treat 
ui corn trade is posseshc'd liy thi city of 

11* silt IS rimailaH^ firnU, and loiisists chiefly of fine 
mould < ivering a light limestone grivrelly bO I it piodures all 
kiiidb ol grain m abiind ince 


7KH0 CLAUr *u res in trlv h ilf prodiit five' land, and the rcinaiiKkr moor*, mountains, and 

bo^b, with mon* fhiii lOifl ikc* iiitc ivinistd 1 ho (hmalt*, tliough moist, is not untaiourible to hcilth 
and longovjtv , t( veis h somitinu s pretail to a guat extent here, bcMtig oiLasioncd chudly by the 
(limpness ot the houses, and inittcntion to douKsUr and {lersonal de iiilinebs {Dui/on*s SufVtt/of ClatCf 
ISOS Stiff itut/i Hi it tdtn (idJ ls^7 ) 


F II . . al o , , y h ad, 

,h iV4! h LU tnindy but imt workid 
/ mutt / // / riy Is m a fe w I irt,» ist it* s, < f w hirh il« inosi 
not d wAs ill It hi lont^ing lo the alircpicssul Ihome nd'b litirs, 
Ittf ly sold ind die I led 

'i he «i * ni jattm vine’s (.rintly Huis* iiiidcr tillage orf 
from om or two acirs tofifiv,lut of ih* litbr Mreth rt aic 
liw 

whn h, 

dividual _Friqu( 
term it l4a«a*sfr n> pn 

j. . > one vears nid 

a life table, mxl often 

arbiii in 

Vll thedifTiTisit sp ' 

And the 

turc Is (ondiietid llh e iri And |iii ^ thi 

nnv othiv <n p, dvnii h ( teiospins ul tii nd 1 

thoiiwoulil )h ihnu I liieeibsiiv m iiio^t ui. «.r|i(ii.-s m ii. 
gml to (hi khiels tf imps cultivA tel, the* |t.ri ile-si de-liet is in 

’ ..^ , , . ■ ‘ ■ with * **■“ 

rlnct and dinost tin only cib|iLih of 

farmer, andturnifib nileiiltiv ited heibvisC iMingeithergrown 
onnveiysmUl seAl(,oi, isisiheiisc thr m(,ho it the gie it r 
pritf of the cf anty, aluigetlier disregitdtrt or unknown Ih* 
(Uim rrofis thiui necessarily fiitlow «aih other, until the soil is 
exhausted, indwturccxliamanurciMKh issea weeelandsta 
sand, lioih wine h are used as manure with giHid elket, can 
nest he procuvxd, it inuHt be left in an uniirfKiuUive stale for 
sever il years afterwanls. Potatoes arc in most ciMfs pluiteel 
upon I ind that has Um pre p vri<l by liUMing end the same 
cTOfi H sAnii limes taktn for tw > vcArs more w ithout Jiiaiiur* 
in the fourth vear wlu it follows, aiui tli n renintini citips of 
OAls. at long as they w ill r* pitU * tlie eeisC oi seed and I iInhii 
T rie imiihmen^ m common use arc generally rudely eon* 


t. the Slid slight iiid drv III* pi >ugh 
r* 1 st, with Ir u*s of ropi, hihC tollir 
.It fr4 ill tbcroiigliii ssifihesinf iiytlie poverty of 
, 411(1 fhe iniMidH divisioo of t nn J inds, ti c spade 
re exknsivclv imjiloyad than the pimigh, over all 
lid ol this c uintv. 

„ . img of the largest 

iieli tract oxt luU from Paridlse to Limeruk, 
y miUs, at d is c unpiilfNl to contain abmt yf>,0(N) 

4 ipd rk eol lurfxl S 4 jil,(i ' ''iiish oi llukdiv. 


ikI to 
I'*h 

ii r» lilt ( ittl of this KiUTitv ire vlnuist nil long horned, 
pKxl niHktrs, uid very h irtlv Tin sleep Invi Ihiii gr« itly 
iiii|icivid m shape, bv <rv «s with l/( k istir r ims liillluio 
Is i gcneril (ompUint tirft thi ipinlity ot the nutive w(ml ! is 
lutn dilerioriUd A vast numb r of mules an lr*d hue, 
asses an nry gentrally rniplovid hv tin ftooiti (lasMS, but 
little at tendon is pa d to the hie d of horsir!, whicli has dip^ 
ncnliil , 

( laie w isforiiiiity noted for its orchards, and for eider of a 
very hue iiuilitv, m idi from the ieUbrated cockngee aiiplcj 
Ml hirh IS still found nt ir the sm Ul town railed Hix Alitc Hrlnge 

An arie of ines,'* siys \oungt ** ywlds from four lo t*n hogv 
h^ids per mniini. avenge ^x, and. what is very uncommon 
in (he ilder counties £v Knglaml, yiifdh a crop every year.’* It 
does not npinar fV(>m the litcst iccounts, that any comidiwable 
quantity of this 4 *idi>r Is now produced here, though what there 
is se* Ills to in uiil un its former rharactir, oikI js hdd m girAt 
esiliniiion i 

Miinufaciuret vre y* t in their Ini imv All tlie linen mode in 
Che county k used for home eoiieuinption« 


7881. KF.RRY 1,1%,‘)2() acres, more than three flflha mountainous and n^stev the sea eo-ist and 
islands being Hie most westerly I ind in Europe Some of the meuntains 7000 feet hsgn {Smtih’s IJislory 
(‘/Karp Ufihijitld Sup tnepr Mill Mk.^ no e It eland, l'\30, ^c.) 




Book I 


A(iIlICULTURE OF LEITRIM, 


11203 


Tho mountmiis ore thlofljr Acrupled «Uh youfijj citUe ami 
, (the^» apparanUy the ini^t profit ible anlmAl in such 
Situations, ire iiulh<r nuinirou4 not of a viluable klnrl, ami 
ih« Iftllc cuititation to be found here t« s« (^enertlly performtil 
wiiti the sjt'idc, that. In some entire ]iarj»hc.s, os Voting a.<^ureii 
us* there uas not a single ploukh* 

pievailmg soif in the low grounds is t lay, of diUbrent 
qnilitics, some of itfUims to K a spet-ios of pipe clav, and 
other iorti» might be tOTVtrtod Into bricks and eirihenwan* » 
/ rtd/ei ale \iry laigt, both in i.xU.nt «'ind value, some m 
them, at cordln/t to U akifie/tt, worth o(I,0fMV i ye n I easts 
are hi general tor thirtv>one years and three lives, and fwcoi 
Bi(iir>ihle piftton of tiu whole (oiintv iii kt to p'lrtnAsInp 
tenants Fe« of the t* n ints in the north qu irtcr alxiut Keiry 
litad (Kitip) bomuih land as to require tliLin to employ labour 
ers, this piv thUr rents by tlie sik <it bulUr iml pl^, and hf 
turf «hkh tiieyi arry toLimirirk It is tlieiractMetorfHimerik 
to Inri. lar^e trai ts, which they stock with cows, and these tows 


are then let out to dairymen upoli such terms os leave them but 
A very small return fur tlu ir 1 ilfocr The btsa com laml Is abcnit 
Tralee, and tou ai ds Ihngle, m here more tl ix is ryiaed than ui 
Any other part of tin. »ounty 

Th^nncipal htIii les which Kerry affords for export are its 
raw produce, Iwet, butter, hides. And tallow J| <I(as not laise 
more com than Js n4(cs»ir> fur its h >me ronsuiiiplion, and 
carries on no manufaitiire for sale but that ot coarse iitieii, 
which IS only on n nail Male 

i^rt(u//urr is low tlib, and (he gmerAl faic of the 
(ountry the impression ot wililinsH uid distoinfurt Jii> 
Bt( id of hedges, mounds of i irlh anil^onr, calUxl diti h», me 
escry where lo 1 h* sect mil at> tlHxd^ftord but a hligni pro. 
teition against the trts))Assing ut i title, it is custoi * ‘ 

together, caeri fowls and tuikeys uru 

thus bound (dicAiii } 


7S82 ROSCOMMON 7%,8i-7 acres of fiat siirtace, in some plarcs bprtnkicd vvith rocKs, and in many 
intcrruptcfl by extensive f)og«i, tfic rit best land on hmcbtone, and adapted tiUiur for aration or pasture. 
{lyahtJiclU Snp, Encuc Bni, Ldtn Oax 1827) 


1 oil and iron works were formerly carried on, but are now 
nigk< ted 

/vfg/4 wire ome vtrv largi , but they hast Kan brokm 
down 111 soint iniil mi es, bv the panting of Jeascsin |)< iqHfntf) , 

|NKHd iHtwitn afci at iiropnif^in on ibe< hind, t 
numerous Ixwiv of ( /atursontlu otlur 
S>meofthi IfLjt lionuxl cattle md loi 
In Jrel ind fed, but < 

Its lincgrceii pastiins, und<r this m uiagement, inoiitcd istiv 
ample rent, and tillage uas then fori (onducii'd on a sin 11 
M. ik t but the pluu^h has been more m request snuc tlie 


'C, iKiih here and in other parts of Irelanl, and the soil of 
I rich cra/ing 1 mck, r(H|uir ti|, noth ng more thin ih< c< in- 
I n|nril tills ct tl liM to \uliL lai^e er pjis, thi griwth of 
I tinuiq licHil Iiel nut has |m c n illy inert isctl, >it, will m 

** In Kosicnnmniii sms U tktfiekl, ** I heanl of horsesltlng 
Yoked to the) lou h bv tlu tail, I ut I had ii<*t in opin ituinty 
of suing ihiH iunoiis |iractiM J was, howiicr, assintd by 

in lUe spring rotilixs, i and fl ix 'Te the pniieipil 
ercqis ihere are &»vird fine likes, and tin bhaiiDon rum 
along nearly tlic whole or the eastern loumlary. 


TSST GALWAY ],6'i0,'j2() acres of sarioil surfiie; ,al>o\c a third |inrt Ixigs, loountsins, and hikes, 
and very iinprodui tnc, and thinly inhabited [DuttonS 'iittviy oj italtoay, IMSt Hakijulil. Sup. 
rucyi lliit,Sn) 


Till 4 1 st p irt of the oonntN Is fl it* warm, and ftrlih , w ith 
man> scats, though nine of n< ic Itivers and likes nlnuiid 
1 11 gh He agh and I oiigh t onti i aie I nc pic i, s of w iti r Hit 

I iltel Is s uu to ]i issc ss all the h illUe th it hills, 

jal itnls I ni iiu|i ert to th it ft ittin ot 1 iiid c apt 

SLiirul Inge esi jtcN, atliiilingHn ineotne of fr« 'iMHg to 
lOtNM)/ 1 >4 ir, and iipw lids tint of these, the ino 1 1 \l 
Mse in the brill h klos, Stic tc lit alnigtliL ci u-ist t >r sc\e ilv 
nulls dnlv t sm ill \ ottn n is hi Id \ \ ah enti(*s V fi 11 tl ‘ 

I I the 1 iiid IS kt on p utncislup U i es, to m i idifiiuU iiuin 

of |n . 

itititkcl to tlie tenefit of Mir\i\ei hip 1 he k tsts ne cctn 
ni inly fir thri’e hacN or thirty onu m irs i h, sc people ,** 
eats Haketielcl, dirirle (he find and gue portions lo (In ir 
ehildren, whic h cons bt of i fourth or litih if whit tlc> lah 
* 1 in Ill's share , * tliat is, of the 1 iiid wh t h cwiein ili> \h ) mged 
to om mine ni tlie It ise \ cert cm |m rti m ol the whole 
fiTiu, 01 tike, us it Is styl d is ip| ropriatod fir Ullage, md 
(his p iTtion IS the n dlsiikd mto Ii ts, | erh cps lwent> oi ihii t> 
'Jhtbofits lie igain snbilnidcNl into h( ds, whkb ire | iili 
tinned into binall lots, cull \ crtiur chinning one or two 
ridges, but these ridges do n il eimtinue in the hands of the 


s inn nc ciipu r longer than the Itinc they are in till q t 1 he 
|4''t(iTc IS held In I onimoti, and 4 Idtrs of the sill ICC ire 
the Icgisl itf rsj who est iblish such rtgni it ions as ni ly 1 e pidgid 

ill disputes Uut use 

I iinoiif^ them iJuir hociscN stiiii (u c uli unier, and 

, form wh It Is here a alkd a ullage " • 

J lx fifth tj i,i\n t\i are h>ng homed and of an txcclknt 
dfscn|iiM>ii, fiilh equel, In rfie opinion oftM akeficld, to inv i 
' ' il Ifut s]uc]i f inn the most a clu ib* 


> in ether puts of fn , . 

J lu> pi 0 

stubble, or on Icy (fiat has iiec n ' ‘ 

witfi when, lure* »r hirks, nr o i|s , tfie littcrkn^ of gram is 
nol iiiiiitqnendy taken nrter whi it anil f irle> 'PAring ini^ 
binning (he soil is very inniriirn I he greatei pirt of the renF 
tie estates on the shore s piiid Iruiii kelp, whuli 
1 1 nt>e quantilu 

’ of irei md, <*alw 

pic ys sonic of it<* pexti it-in (he liii'i nniiuf irtuic, a 
to Ini the only monulaeture m it wuith notiec 


7SS1 MAYO 1,270,111 acres. Ill great put mountiini, Ixigs, and lakes , halt-hp.athy mountains, nith 
sailers \ery firtdc, lint ii( ittu r woods nor plantations, exiipting on one or two estates {M'Patlan'M 
Suitii/(if Miyo,l'^2 IliiAiJii/U Sup J-Hcyc lint iilm Oaz IK/?) 


Many vahiahle foss Is, iron %>nniTlv made, hut d s itmuc^d 
Rn w iiUot fuel Kxccllem bl ite and n iro sikx set 
. .s u ed in the Lnghsh jicll 

gruundncif the (ouiitvare loiniMiscd of iiine tom, or lirniMone 
ivet, ind nre ecpi iliv well ut iptcd lo (ibage or pisture 
ihe lit trif wortii fi iin 7^ Hi/ to ^0,(KX>r lyeir, but their 
extent, owing (o their eemt lining ii gio.it projNirtion waste 
land, Ut still erealrr than the rati > of ihei' 

1 he c of far 

, but, lUo 

Inonefirm, yet, as tin raniis arc eontinonly field m partner 
bhip, the spm « lUutlid to lueh tenant is ^enerilly onh i fow 
aci^ As eichof tinni keeps a horse, Tl is oompntcal thU 
the re Is one for ceerv ten or twelsa ec ns 1 he k isex an. 

two, and i>omi limes three lues, or lhirt> oricjsmrs 
Afiiunlture lh ifi a aerv Uu kwaid st iti Fin* iitongh, coin- 
monly drawn by four hursts abritt«(, ib oi tint wurst deserlp 


tinn, nml till hirroweare e^cai fumtslicd with tinea of woeKl« 
instead <f iron Ills still tlu pradi e, m (lu ittiiintAin d »• 

nies, the pie ugh is seldom or iii m r employcel at d<, the till ige 
henng |»enormisf by (he spufe, nid in cifuia Ifiey Use tfiei 
specie in cult sntin,, |HtaliK«s, mid ihe plough onls tor com* 
\<l jMg ifcHS, cats, lutcl on tlw* sLXHoAftt bir' ■* . „ 

(isateil only in 

s|H)tb, and e tdc llv bs )>ropri« (oi s, i lew of w henn have 
need turnij s, pi*i 2 >, licans, r i|n , iind cabbage 1 he re* 
ellent gracing Iind fur eattk in Uie baruitvof Ty* 
wl y tl guod sheep ^^estuivs inKilinam Some gm 

wfiieh 

feu tmi* irteel hv the iirincipal preqnietors, fiase gnrttly iiii* 
trnetel tne native biecii 

71 (* habitat uns 111 the hilmurcrs, oPcottir9, arc in general 
eiy wretched, tend shaied hy them with their eow cuid pifg 


7881 LEITRIM 407,2(5#acres, one half bog, waiiCe, and water, and the remainder dark fertile lOil, 
incmntient on limestone i.M'J'ailan’s Survey ttf hnlnm, lb02 Wakifitld Sup Liicye But, Cdin. 


Uat 1827) 

Coal, Ironstone, load, cofqier, &c aih found, Init not worked 

i staiei largo, and nearly all the gre it preqiru inrb are n) se‘nt 
ees Theieueeia are coinnioiiti for three lues or thlrtv o^te 
years Agneullurc M here m a very low state Ihe tllitge 
Ikmu arc tiniall, seldom etc veiling fifty or sixty acres. And (iiese 
arc almost always oiiainiiHl in coniinondiy a number of tenants 
TJio plough Is very little umkI The wnlX lommnn iiin> 1 cme nt ib 
the lov, a kind of upade eightee n hie hes long, about four inches 
broad at tlie iMrttoin, and five or six im heb nt the top, where it 
IS fumtshed with a wooden handle tlniiit fise feet long Ihe 
first two crops are potatoes, whlA are followed I y flax, and 
then oBtb for one or more years riovers and other ^ee-ii crops 
are unkiown to the inraitice of tlu tenantry The eeninty 
rais^ gram and potatoes sufficient for Its own consum[>ti<ni, 
lut ixiHirtM very little eiiiier Its cattle hase lioe-n rar''>* 
Improved by the Jnti^luction of English brtwds, to which 
Mime of those now fired anel reared in it arc sau 9 to he not In 
fertur Ihere ore t o coi bid«al Ic dairies, yet a good deal <f 


butter is made throughout the distrie t The sheep are of the 
native race, binall, and but few in number 
Alieiut the Uginning of (he eightfanlli etn •!?, Ecitrim b 
said to have been alinost a e onlinueil forest There E now tit¬ 
tle* wood In rl, and no comiderahie plantaiions 71 e proprie¬ 
tors, however, have of late pud somr atUnflon to this incihod 
nf iriiurovrnient, snd several large nurseru^ have been eatt* 
bllshcd for tbe sale of forest and othe r trees 
Ihcre areesever^ bleaeh-hcUU, and some roar e pottencst 
and a numbtr of pkipie are cmploved In weaving But the 
linen made hore*, as well a« the coarse woollen goods, is e hiefly 
for the use of the mhaliitimth themselves- 1 he bouses of the 
lower classes are of the worst elescitiiUnn even the mere re- « 
eently erected farm 1 ulldmgs, incluali^ a^ttic barn and cow¬ 
house, do not eutit more th'm ten nr twelve pounds lurf la 
their only iuc 1, and yioutoes and oaten bre id the chief ortklet 
of food, meat twmg used on ixtrxoidmary oecoshms only. 
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STATISTICS OF AGRICULTimE, 


Pam IV. 


7886 SLIGO 397 ,Ot O .wre*. a third iwrt ()ng«, moiinUins, and waters, and the remainder fit for tillage 
oi graziiiK {M'Vtn lun’t Swvtuiif ] 802 . Ilairjuld Sup Encj/f,. But. Eatn. Gax. 1827 ) 


'J Mill 1 * fn>nMrallv of tt liKlitf sandYt luamt or 

in'irv iM sdiiu. the I imU are rich and hrilUi hut ihe 
Mihw>ll of *1 conMULiahietiatt im a Knjr prcniiuidlU liAiUfta 
jnflYourihh 10 veK;(tBtion .SuimroudstrcAinnaiid the 

uooded isUnd'i ami sreucrY around Luu|^h (iill \i.n xtrikiuK 
l)n the Sliftt) and Mt»y, loiuiidirable sdlinon hYlierie»« UuuC-i 
atKiiind, and u hite tish on Iht nhori s, ^ 

J ol almost LV^ i»i/< A tea are »»*rth fiom 

to UiMKi/ a ve'ir , m t a dlliMileral It |>roiiortlon ot tin (ouuiy is 
illvided into Miiatl propertM H lln. pruiciiiil niuiirit tors vl 
aln ntiis< 1 inns vur> iiisl/t, Jrom InOi urt'.lo »<M>, 
lln I tretr firnis, liowtMri iie not htId bv indivnliiil Unints, 
irtjl tri piriiii rslnp Jholeits iro tor tlnrty oiii yeirti ml 
tlitei Ints, iiul, m some in%t imts, 1 «■ sixtv on \« ns and 

thiw liviH , In 111 :;, in utmr >1, lonhLr In rt fh m in oHm r luilsof 
liilind lilligi iLrining is still m a str^ biiki^ mi sliti. 
Ulie plough U worked by time or four horsis yoked ibiLisfg 


din.! (ed by a man rvlio waikt backward before them. Oacili 
b irli >><uid pot itoes ir« Ihe print ipal t rops. Ot thetwo foiiiurg 
a tfreat proportion is tonsiimeil in UUcft dixtlUAllon, whnb, 
viiihin these few years, was carnal on in alranst tvery part 
of tlie county It was to tlie sale of iheeJ spirib that iiiiuiv of 
^ic ^tnali tiiiints liKiked as tlie meins of p lying Ihcir n nti. In 
stpiio puts, Uitli inllle and shtiip are kipt in cotisidiruble 
uinnljprb, i id i f^ut d«.al ol hutttr in 4a|K>rU^ from the town 
but thi land otcnpieil in this wu} boars but It sm ill 
pi ipoitton to the whok , to grow Lorn, bting the pnnii|id 
otijcit J im s>toiie ind liniL»tone^a\tl, wlinh are m tiluiuU 
im L in most }> ice^, irc in kiwt u usi i& iiianun 4 , uImi marl, 
and, on the toast, stu wmls. Aiiitmg the hillo are usviral 
1 iri^e 1 iVi s, ind il uml ini t ol risir 

'H 0 tnutiiiputuiei for ex\Hjrt ire limnt s<tlr, and kelp. 

'Die < aliltu., fiMtd, fuel, and clothing of tin lowi r ilisscs, seem 
hi Li Is unuiiiitoitibk us in any ot tht Irish couiitiis. 


7 HS 7 C AVAN. 4 <)'l, 0?7 iires, almost entirely covered «iHi hillsj the mrfaee, .oil, and climate, licing 
alikt'lih ak anil uneimitort.ihle Ihere arc no li wer tli.in ol liogs, oecupying n,U 00 aircn {Coote'i Sla. 
iiiticat Aiioiint HaAiJuM Sup J,iici/r But l.ihu Oax 18 ..) 


Neir Finihnn,th iipiMinmi ofthtdmnlry is footinl h , 
the I ikes till rt aii ptdiirfcsiim , ind lonimitnir itc w illi t u li 
nthi r by iniir ini fossltsin v tiioits, but m 1 1< kd 

1 wo IK oi "n,0(s) ind » r<s ln.^l(U^ Ou o 

tYiireun rioiu nl m ly gre it «iknt \i triv tin wli»I« ot iIil 
J iiul 14 iiiidir tiJiigi, I ut (hi igrifultiiic iii tiiiv Kspict Js 
KT) bid 'J lie si/t ot till fninsislrowi 'u) to Kk) iiiis but 
ttusi IK gi III I dll Mibdividi d into I irnis ot Ir iiii two to twi iifv 
acris, mIiilIi hi i kt to tin. ni muliu ton rs nrioit its/'who 
II ly u hi^li 11 lit tor tinni, tn me ms ot tin ir otlur « niptosini nts* 
Vhiirpi riiiiMl t IjLit Is to > ist i sutlbi lit qn iniitT ot oits 
md pot itrts |i> ft id till ir t mil a >, and of (I k to pin implo 
iTinit II ihi woiiHii ml ilnldim ^lostd thf imi i4 diii; 
wiili tin spoh, inti tr iitlitd ulitn flu ploiii.h is iisctl.ihiv 
pul thru or lour lioisis to it, tinl whin \ nmn; \i ittd llii 
I HI Its, 111 looiirl tb It il mcr it rlie hoisi s uiix >ok ■! to thi 
plont^hs iiid il irous ly th< tut, th iL pi utu i, howt k i, is 
imw dsusid Vlniost tin only gi nn sown is oits, whiih iii 
ni korod to I c in ihi pi< puition ol scm nti to ont, to dl "tlu r 
griui.tlien isMiriiU iifjwli<-i( In ish ), tin il WiK l"*'t 
adtfi of Jlax, Irom wtiiih (>>(ld bushils ol sitd were smd 
s 

rniiMVNAf*!! 100,^0 tnres in great 
siirtacr* ru/g(‘(l npi nu)iintainoui>, hut better uoiHied 
tt/r Ihit hilm OiU.iH'il) 

lln Bsh grows lovtht htdgornws, biudiis inim tdilirL,! 
f»/I, niul ilso (he vtw, m ir I oU(,h krin i id hr. oik, ind 
MW iro found in the logs. 1 h«‘ i,t md fknliiu in tin. imiunl 
si ntiv oi tl Is Limn y i-i laoiiLh irni, whuh oci u| its i) out 
on* eighth rf ilu vtirtici, iiid loiit nils in >11 thin Ihm hi 1 
^iiid isl inds^ It I ml tins inisl ol (lit lish iliit 111 f wind in 
*011)4 r In sli M iti r 1 ikc , and js nuttnl f >r its siliii >ti md iiU, 
nirti nl irlv itu litiii 14)iir ol thi iil uiin, iii ir the t ills < t 
i> s I ( k al'oi I I 14 nt ot hkV t u h 

I 4t f/ « lu I III ( tlim p ] 11 tois nnriti nul I % \\ ikitn Id 
kni4 1' (lOli/ ,1 M ir 41 h, nml i tin r (hni fiom tOOd/ to 
Ih I 4 ISIS iri inostioiinn tily ioi iwiiiivtni* \< irs lud i hk 
In the iio'lliirn pnit ot the tuiiiily, (hi liims an lurgci iiid 


'Fliough the virv tops u* ihe hllk irctilliil, yet it do(*4 not Ap« 
|i ir that this county jirodu moreI'riiii than i4 iirs issary tor 
irshimi (onsiiinption , nurhis r t>oanl> on tin ii)lm4l(<ir* 
rl igi ol 4orii lo liiilhn, imriisiu Hu virv rnding 4iu iniity 
brougitt In fli It miilals 1mm tlie loldiuits and moistnreof 
till ihrniti. III the torn nl ( iv in is obh.,«.d to lu kiln dii<.d 

i he/omf ntr illv 4 orisist ot iliout Kki or 1 ii ris, 
Hu 1 1) MU 1 > bilk voiing 4 ittle, aiul sill thim tgam without fit. 
teiiniL » iII w, Yiowiit r, 1 itti II hulliMks nrshetp,!)!!! thilKHr 
IK V 4 ry pn T Dure lu lerv fi w dam films, though from 
thirst. Is Oily III 111 till ritlust pirtu ot the lounty, 1 good 
cl( il lit 111(14 r IS S 4 111 inv p gh irt kt pt In file iottnisj mil 

II* n ill till ••dins irc lu lu stm go its ti tin ii d l i ifu t )j s of 
thi 1 inks, or ' ditches/ as the\ an tun lalhtl, w hu h il Mile 
ill! Ill Ids 

( ivoiwis foinurli ((Minted f »r its i stensivi wroiYs, md 
liiisfd 111 iinnuiisi si/L lilt It pH Hit It Is, III gi Ml I d, I iii> 

I fdinjir,iA(i| t ni ir iMlinon, I nnlnin, md 1 hw otlur 
))1 tl H W ikitictd nmirks, thutli sh is ctinhiud tu pirtA- 
ot (he (omits, ind to r>rutu and tiirnaiidi h. 

1 hi Itiicu oil Kf/iiyMir Is the staple* 


t covircil by water, and miM h of the rest of the 
in othet parts of Ireland, {tyaktjiild iup In- 


inoropn dm liio tb m ni lyiosi otlur puts ot IHsler ()its,Itir* 
il >, I Ol itoimd (1 11 m the prim jpit crops \iry little wluitf 
(III «r ttun]|is Ixiiu'' lUllivuid, 1 xi p( in sm iM ] ttiliiy 
ni ir Hip (own J hi huh li niotls an ihuilv otdijMid in 
rt irliu. ntlk, and iiiudi ot tin b Her pnstiiiis wiiii dniy 
St k 1 tun. irp no IninC fliiik olshiip iiid tliiirhK«yl of thu 
Minn d IS 1 1 \«rY intdiordisi nptioM X^ruidtiiii i&jna lery 
bilk I lid sfute, mil islitilv is Hu m n IHdS the (leis iniry 
W4I* I iisiointd to fisitn (bur fdouglis to Hk horses t ils 
I mill, M H n 4 uhtbs w 1 II, ni iiiid u tnrtd to some extent, 
ind Hun tri simtiI Ihi li inlds, whih iinish for si|i Hia 
linens sent to languid llliut distlletion is b<ud to be Miy 
gtntrd. '' 


7 SS 0 MOVlRIIlN l’''S, 7 (X».iiu'. ol low grounds nith ditaihed hills, and a lonsideralile space 
oi(ii|>i<d by hogs .uid snull l.tki s {(oili'i Suivii/uj Munughan, ISUI. Haktjiclil. Sup Etui/i But. 
Etlin, Oax ISi" 


'1 line in I / If fi/ig'C f ihd f, but the gmtir p 11 1 sni ill ones, 
niiii> < i 44 h 1 h do not tven siiUiitrii im nu dpi d I > tlu or 
diniix w (gN ut liilMMir k f w u irx uo, ihiiL v < )i milv D i 
fiiihuldiis ot lUf and upwards, ont if lu lui (IKIH in t ot 
tin (oMsi 111 tbic ptopiuTois (1 alls riliLX, ind my i ttli ol Lhi 
lamb il pnqu il> is tn thi )i mils ol f iHioliis 

f* inns will so in dl 1 f w M iis a,, 1 is m 1 lo im 11 ( ( n 
Iilsh Kitsoiir Hu wholi iriintv, md tin m in igi iri« nl, is 
might lu ixpiiU'd, was (neidiiigly unskilful nul iitq uidui 
tivi 'ihi spade wis usid niiiih more Hmii Hu plough the 
Iitt«rlKiiig III impliiiiinC uhuh, with rhi teun rtpimd to 
Work It, and the ynrii 1 1 illiiul and dmcl II, loiild 1 1 I luiight 
|nto siilioii oidy by H imtid ctfoiLs of cvcral tminti. The 


gimnl term of II tsis is twititi one viMrs niul a lif«, m some- 
turns rtiiii liiLs J hi ]>riri( IpI r )|>s no oIts, imtatoes, nul 
1) IV, with win It nul hnlLim a sn ill pri|>nrfinn, rhise hst, 

hM (4 r, iMiiidoMi I mmh 1,11 111rtrut now thin this did 

ifiw u Its int lht> iniki 1 pn«Ml d( il ot liiiMei, but theru 
i I no lai^i iliriis ftiHis m iigie tir nmnUrs tli m slicip, 
wbiihisul it III I siilbii(nt pfoii <>t Ilu low Matt of its aLTi- 
I ultnie 

J lu /ffifii nimof/iu'/iirr ih saiil to liareastragid, twenty yein 
igo, ibout ^(HI,(i(Hi/ ayeir It is 1 iiriid on liv thi enatir 
I utiomol tho I di ibii lilts of both mxc4 , ill the small lannirs 

H mg lls() WL IKTS, 


"h'k) Ik HOVE 813,440 acres in great part mom,t.mious, and eonfaimng, among other 
Hess, Hell and M.iiy (.tay, cUbiated in 'I tie 1, iiitoinl laUie of tins 

is iniicli interior to that of most others (Siimey of I'l/ioiu, 1^02 


Vannn I > ilii;>hh /if* 1/1 found, butmt woiktd thi Ixstpot 
terv in lie) nul, ntai lYimgiiinon J/oiir,h Nugh, Hu laritist 
lakt in IrtI iiid, covers 110,HI)H,u ris, but isnutiikbrattdtur 

itsMiiiciy 

/•atfifit an* of Mr\ jtreat * xitnt, ininv of tl ein worth from 
m 7<'()(i/ A year iiid tht prodnctisr or ir\bi, IauiI di 
ink'll Into xiiy KMiiU I irnu, not otkn eii cidnig i wenii Irish 
aiivs Divihkijr niut r. an the Miiiiniss of kinriniii, 
J ord^ Ik liiuwe Voidilim', nul MoniUioy J he Icasis ire foi 
various ptriitals, tl iVty one v» its nnil Ihrei Inis, ilnir irvis, 
and tviiiti oni yens and a lift* Oil some estates thi land 
piAsCs thro igh the haJidse^ niddliimiu in portions of various 

^/es, till it ka hei the ai tiial cultlv itoi, tor the must put, in 
very ininuie subdisisions. Itis lustomiri for several iwrsoriH 
tolw* Liifif(riK*(1 ill one toxiilmd, Hhuh.is hild in what U 
e'allid runil il'*, theiiiltiMtid luid beini* oividcd into slurts, 
-whuh fire rhingtd eviiv >» »r, uid tlu ciltle pistimiig in 
c oiniiion 1 nst( tn iittuk mroiisis rnt w Ih piofiljhi fU tiip 1 
tiiiii, i-t UiL amcliuratioii or tin >oU and iiv^v stock J he cattle 
A 


mouiilaiiis 
inlaiiti and lunthcTii district 
Sup fiucr/r liftf) 

rti i1 shiip are a rorpingh of ixery inferior desiriptnm , and 
tin liitii, whuh III nut t uiiK rolls, ni ly fnnuintly lx. HCin 
tithirixl \i))un Ihi smill pitihes ot herhage whuh are intir* 
4|NT4i'd iniung tlu xhins. ot tlii-se peitiierstiip roiuprns The 

lilhgi Iind,li*o, IS more fii'quLiiilv stirreil With the spHiU Han 

tlu pIcMigh, ind wbi le A DoiiKh is iiseil, (he team, 1 unsisting 
of hors s, bnllfLks, iniUvin nnJrii cowl, must Im* supplied by 
the (ontnlndjoiis of Hiree or four mighlioun,, who unite their 
means t >r the piir)»i)se, eaih atlmding the operation, lest hi3 
poor aiiiiiial Kliuuld have more than Iuh irroiitr share of tlie li> 
ixnir. I'otaioi 4, oal4, and flax an tht prim Ipai irofis* 

The IiMoi manufiufn^ Is cimt'd on to a Mriat iitent, and the 
p(>t(cii(**i nn<i Lolhcrl&v employ a ctmsidcnble tiumlier if 
h-inds, lowhuh weniay add Illicit distillitiun, whuh vrt laiN 
tlnouitliout till' north western 1 uuiUies f»f Ireland 7710 foiNl 
of thi lower cl KHCs is oKmed and potatoes , wlieittn hrcid 
md hiitihcr DUdt nc\cr uxed but on exlruoidiiiaty 

oiiaxiuriH. 


7ft9l. DONFiOM, 1,100,000 afros of ragged, l)oggv, and mountainous ^iVraen with a cold, wrt 
climate*and neither woods nor nlaiitatioiis to shelter from the blwt iM*Pafinn'sSurwuof DorKynL 1802 
ifak^eid Sap hncyt ^ v & $ • 
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Landed prqperiy 1* in fi}W handSi 

4 ^rtfuUure js m A »ery biu kwanl ntate in Pnnejfal. T*he use 
of the pluii^h H ionfliiea to h miihII |mi|ioitinii of tlie (Ultiviteil 
liiulf Aiiil ISi;enernll) of B bad loiiMnution , i))iidc Uhour U 
iretirred in most |>!a(es. Ksrley is the t hict Kraui trop» and 
t Ik ahno t Hll tn diuill’ition; oats are onlv for 

haine coiihUin}>tton,*Qnd wheti U (nnhnoiitna few fivuurlte 
Spots There are onktwo Hour nulls in (he lounrr 'iheLul 
lure of IIbk Is ronsideRilile in the 1 i irons nt Ua]>hne» snd is 
tending; even in the mouiKain disirut Potstoit art culiisuitn 
eisrv where, tumliHi, cIosl^s, 'imloiluu*fireeii crops, art »l- 
tnosl urknuwii itnions the teiun(r> Villaf^* m iiartr^rdnp 
fririnvstill tbound, hutfirnisnua iMf; n to lie li.t to iiiilmdu iN 
us sepnr iU‘lioliliiiKs In Un low country tlu> are Imni itn to 
(ifiy n(les in eatentf and troni fOtu >(KhnHie inuuniitins ihe 
fi ri 4 i>> sre commonly nothing hLtter than diUhes, mifi lutilia 
of turf or clayr, w that Utt cittle re 4 jui)&i.to U. herdtd while 


the crops are rtow inp, and in ihany parts iJipy ai e al 'owwl to 
f(ra/e prurnisc uoush i viKin s die i rups ire reinnyiHl Sea* 
iCed and shel -s-uid iic aswl is in iiiiny^, hut iiri little llmi - 

>rlii , _ _I . . ’ T.' ' ’ 

oin n 111 ininy parts ot Irel iiu1« Is seldonris*«<or 
ttm coun leases are gmnied lor twiiity one mi 

Thu eitiple tMHHfatfurf cf linen. Wonicii iro 

mu< ii eiMpli^ed m kniiimg stncknifts Kelp is jirepiivd nlonfc 
llu noitii west i i 'lud, diirhic the stsison, ihtivor 

foursilljiiansiiM.-dtoht kept In full uork Itnt whiskv, bisa 
J>r M'Piirlin, pnticoUrlv in the mountain le^oii, ami all 
arnind tin lovsi, H ih< ihl manufsAiie '* U ishv lunnhii; 
thcir hirlcy into thib U.v<Ti<o that they provide furoneluil^ 
Sisir'kiint I his is, thiuJ n , a t,iX rtUMsl hy Uieiiihnn the 
t iorils and industry ol tljc |H)ur " 


789^2 T^ONDOVDEUUY 510,720 acres, gmer illy fnountainous lertilo and beiuiiful in the valle>s. 
anti containing ovci v vaiicty ot etwl S'ut in y oj J (mdontit i f y, 11 nAt held Sun }.m tn.» 

lirtt hdtn iiax 1H27 ) 

1 t\niUAym\ie>t\f With tlir i xc^ption of lands hi lon^in,* to I '11c pM/ai/ti/ (ii;a au polifoos, hnl'y, otts, aiifl Has. 
the i htircfi, ind the towns of I omtoniU rry iml ( oh i iu, iinl | \\ lu it is n •( in | nu i il i nil v 11 ni. 1 ui nips ni. viri r irt, 

t freeholds, tlic whole ot jAmdundt ( 


vr it *kMliohliib arc I ords Watt rlord iriil I onr 

leilhv, ni'd the tvmi i > ot Jkn sfnrd »nd I’oi l nt h n d it n s. 

• .r-,i « , ifj 

or it 1 iiK^hurri lillli m 
distiiMH ire sulKlividitl 
but ill i fiu situitioos t 

One hit, ire . . ... , . 

fpt It tlrdwli It , kid, and (u il have 

uj>un slioit li Is, ho er, only rtctiill) 1 


7803 AllMAfiH 203,871 airo*; of varied and nther intere'.finp «uifaee of monnttm, plain, and lioj*; 
xiith rivoiM, btre nils, and tikes, aii<i a climito njild lor the lihtiuU , 241-,lKJO atn^ are tsttcirieU fit ior 
iiiltiintioii Lhe celtbratcd (rtori^e I iisoi is a n itiie of Ihi^ touiit\, and lesidi'ton his ouii tsUte at 
LniighRill, ni-.ii Anii.'igli (Cuoti’i Siiit'ii/oj Ainiagh, 1S()4 Hatiji(/d Suji Lucyc BtU 
a,tz 1SJ7) , • 


ot in I SI (Hint i|u ihlv, snd of f^rcat licsufi, i\ m rr ucht 
in \riniKh '1 In thsin of moiintsins cilUl Hu l»us of 
whiih Skiie (iulltin is tic liif^hcst, pie c it iniiis ]ii.,hly 
nd pKton (iiM s( Ilfs 

J i/tiha in nis ' ' 

eiRtit piojirietnrs who pi 'Ai ss tlu 
(lOIM)/ lo IH.OnO/ Ills linns d 


nnuli thit IS w err 

■•tin iliief jirodvm .irihle d tints, oi 

cpicni e ot the 1^111 


V ision ukred is the ivLiHitc piodiiu Hu proportion 
inilrh cows to tin si/c of llic on snnill lirnm 

I v( u II s., nni < I w iiifirin 11< U(lhi„ I v<, ind undir 


r>irsi, mil m sinill (piiiiniv virv litih of it iscvpoidio 
siU, thne 1 h me lisidlv suMiumt f r il true air U4 tioiils. 
sniii, ihd piiiltiv iibi UMil N\ lid p ese, sw iiis, u ild duck*!? 

c bndh, I tndii. > the 

ideU to, (alt 

it pi*Mill they ill neKleittd 

1 ill t till III |(niril m hid, nnd.whit is * vlr inrdinaryj 
til''tiiiiil ikis nre th< woiht, nnd Hu i ross ro uk the U'st, 
ilie t>riiir pti nanufaLtun iS (hat of linen* 


780f DOWN W9/)0'3 acres, of whuli one mount iinuus nnd w.t*!?, lhe lonninder hilly and 

produtttvo, cultivated liy small ni iiinlarturei s, and eiiibeUislud bv pKiiitations, bleat Iiujk Kiouiids, and 
neat white-washcd habitations lhe dimaU is vauable, lait not bubjetl to (xlrcines {L> about dun's 
Svt vey t]f-Down, \^0U TtUtyc Ihit L.dtH Oux 18J7 ) 


/xim/M pifl/ifify Thire nii some I'lrjfi os, ihonrh m 

Bi ntr.U It IS iiiui n div idi d, ind lues ill the il nt j,r id itions, 

fiom the fno^l 0 ]iuknt nohli in m to the to 
wImi farms his own land Most of it is liieh »ld I he ri ntal 
wftfc ihove lhe 9 ivera(te rinUl oi the In t. i oumIus in Seoil iiid, 
as liiurncd to the cutiiinissunu rs of the proptrlv 1 1 \ in ISil 

The/ill »Mi mas hi divided into I iM> kinds the hi-t, mhas 
arc povsi Skill l>\ fannirsuho h ivi rtioursc to no oihtr hniuh 
of industry the sciond. siuh is an held by wi ivi rs ind otlnr 
liiidistiicn i he fiinur run from twcniy ti fiflv, »nd, in 
some instsni i"*, so (ir as UK) n res. Ihi lUlcr au ol every si/i, 
from one to t'vmtvairta Jt his betii nnnrkiil tint the 
divisions of the firms ire so nniiiiu, as to hi cMiimilv prt- 
ludiild to aunciiUiirc* 7he rent is alw pml in mo uv, 

piibonil servui s in. Ill vtT cxirm usf S<»iii l«asos'in forhvis 

and >1 ITS, othirs lor lives alone Kmiis consist thicflv of n 
eliteh and henk, without ouii ks of iny kind, or son «times with 
n fe w plants of lur/e stuck iiilu the n e of Hie bink , but dry 

me wnllb art frisiucnt in tib felony mouiinmous pirls 
(iroit I niiirov Dim nt nas been mode In its a^riiiilttiri uilhiii 
these luenty >eirs. Threshing nulls and two horst jiIoukI s 
have been Intnuluced, but it c'lnnot lit Slid that ilouI system 
prtvids ireni*rallv, whuh the binillsi/i of the farms, indud, 
renders linpracllr able A repiil ur roVition is ran ly followi d in 
the crops, fillowg, c'ovcts, and furnfus, are u|)on a virv sroaP 
acale, and from the (treater part of tne arable land, it ^ 
the practice to take ctoi>s of Ktam in successum, only i» irtl ulv 
inlerrupttii by potatoes, flax, and pexs Oata, the print^val 
Brain, are grown on all soils, |nrl«r is usually feown ifjir 
potatiH's, and also wheat to some t xtent on the i oast i t flax 
thty sow ftrir bushels an Irish acre, nnd the medium | rwluce 
is fifty stones. Rve ind pi is ottupy !>ut a stnall sp ice. I ime, 
marl, ahelly-sand, and sea weecL are used a* manures* 1 arlng 
and burning art confined to (h<rmount*uofe» 


Till r* irt erhuTO c orrud nlluht of (he 1 ) uin nnd Hie 
T iggiii lilt the srilfi'Mi]) iin'- is llunght to In* 

hcH 1 ul iptid to till if..c th 111 1 i tiiii i r ni 111 inv in isis art 
intisl, i Ut (o«s lit (hi. |>ii \ iilin(, H k, ki pt m sm ill number 1 
on (icrv f irrn 'J hi v in long horni( 1 ,thin in ihesldts, md deep 
in Hit hclUi I 111 yiiId inuih milk m hen well fid, ind tjili of 
Hu in from 00 to ns miu >1 as IVO pounds ol hiUUr in ilu m ir, 
or nhonr two thirds of thi mtdiiiin pvidiitt ot thchuthrdalriiy 
ot Kiighiiid Numi rolls liorsti, m rt trial In tin rnoiiiitiliinUH 
distrlits, iitid go its, furnishing 1 hi inlidlulinth wiih imtk hu* 
sun iroiind dl the cotl'igts shci p, in fliN ks of my si/i, ere 
(oiihiitil to the mountain distru ts 1 hey are v<r\ sniall, mmy 
of then), whtti fit, not weighing more tl an siviii or eight 
poiiniis a qnartir fhi thi km ground thin are a feu, scUluiu 
txrtiding hall 1 scoie, on nlinost every f inn. A great nuuHtir 
of hogs \re futinid, many of lliorn bred 111 the coiiutv, but 
not a ftw hro(i(.ht fr mi Hu west of Jnlind Ilu dry lulls of 
tins lounlv, covend with htalh and iKlonfirolls Iw'tIm, nn will 
adaploil to iieis, but tin number of hives has greatly deereasc.<i 
within these twinty veirs 

'J he ]»Tint ip il TruiniiJ utitre is hmn, which is earned on in 
ail its bnnrhis Kelp is alsn an nrtklc of coinmen p. 

ro| per and li id art found within thoprinnitsof ])own,8nd 
tn irine exuvin amongthe hills it aLrcatdisianeefromthc sea* 
1 hire IS ilsA black inarbli susitutihU of a high degree of |K>lisli, 
slate, loaf, fres stone, and i rvstiU JNitiirfil wgods ore w 1 n i r 
Rome pATts, hut i>lintalions are sron i , thin art a gixid many 
orchards, a small one l«ing alt u hi d to ilmost i very < ottage in 
the hitsthmg distr 1 ts nn the low (pounds llli 1 * hlng la eon* 
'' * il on a itmsldeTible sish upon the banks of rtu rivers; 

.. itriolu u III u mode in St vir d of the towns rishalound 
lithe CO’S!, bi^hi inhahitvnts of Down derm htU^ benefit 
fioiii the bounty wnsture in this portituiar. 


78a5 ANTniM G'iiO'i'} acres, on the cast and north mountainous, dostitutaof)a[)1 intalions, and 
ahoundins in boica the’ other paits more levil rtod truitful, .iiid the climate ilrier than in some other 
counties “ ii|<»wy. tVakr/u/d. Diiboutduu i Suivry qf Antnm,161ii. iujt. 

Encye, Srit.) 
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STATISTICS OF AGRICULTVRE. 


Paet IV. 


VfiwraAr. Besides basalt^ Iftncstone, 0PMtm» coals, foshil* 
wood, or wood coat, laiiditunc, are round Itie fo'.sti 
woud, or wood c<nl. In most pl*u ch, u tovtred w ith < oluinns of 
bavalt.and Jn curious is explmat iry ofthi oriKtnr^ioil Nut 
silttutandmK the. ronmiVMid state in which it is tound. the 
bark and knots ait iiulu* dihtinct, md the rmfp. denoting the 
annual growth ol the wood may be i ounuxl In some In'.Lini es 
the roots of the trees miy be traeid Ot the only two coal 
itiinie which are wrought tn the provmci of Ukter, thi re Is 
one m Antrim, at BUIv < a»tU Ihe mils are bituiiutious, 
and isi a bad quality, i great part of them irt export#! 

Laruted PmitfHy JbHtatos are in general freehold, hemg 
cither iiiim«<liati grants Irorn the C rown. or held under thus 
grants Ihe exceptions ire the properties un ler the sCe ol 
t^iunor Some of tht r^tites arc very large Iht* ATir<|Ut s 
of Hirtford and the Antrim family p was« the fn of the inijor 
lart of (he cuurilv J he hirimr has < 4 . 0 l)l)Acre* thii 
<t Imd eapihh of till it,e« and liHUpeiulmtlv ol Im g uxl 
inounliin Most ot the Vnrnm cst ite Is let on perpelu tv, in 
linns wortll or lOtKt/ ^r annum ihe uihtr grt 1 / 

1>ro)>rM tors are the Mar p essi ot i>nie},al» l^ml leinpU'tm. ind 
lx»rd t> Veil ihe i*stat< of lord rciiipleton. however, is 
only lenwl old undt r tlu Marquess of I) >neg il, w ho!«ts I ii> i 1 id 
tor om \e urs and 1 hfi. but renews at the end of \ U w 
years a |irn e 

riie^rma are in gcneril ven sin dl 'Ihcpnncpil f ituii 
tn the tdlige system is the potii 1 tillow rht sin ill si/e jI 
the firms, itid. In some place's, till tockliicssoftlu swl purl >d s 
the use of tlio ordinary means of culture, and therefore o | uri 


of the land Is dug with the spade The quantity of potato land 
Is ngolatcH ty the quantity oF manure that can be colleixl 
\fier potslOL's flax 1 % sow n. and the quantity of flix ground is 
riqtuiited hv the ihility to purehisc the iwcd A crop of o'lts 
lliiishes the ngular rotation When the grwund is 1 xhaiigted. 
It IS turned to n st, that is, it is suffewd to he till it is covered 
with nttiiirai gr iss Nuch is the inokt genefal ]dnn ot husbindry 
pursutd in Aninm In thu e parts wh^ the firms are tuo 
Urge tor the spade culture, the land i#-ploughed by tiiive or 
nur neighliours umting their htreiigtli one supplying the 
pbugli, and the ottnrs lirlngingtt hon«, bulloi k. or even a 
inileVu ow \V heit is a plint ot very modem intruductnm in 
Anirmi. md very little ot It is sown. * 

Die imst important crop is flai 

1 In citth ccmsj<it t hielly of mill h cowh. belonging tn small 
oc( tpiiis, ot a small stunted breed Siieep in siry little 
itlinded 11 tnd the lew th it ire kept are ot a si ry inferior 
kind (lilts are iiuminus in the mount iiiiou^ parts ui tlic 
eoiinty Tigs ilvo ire kr11 in gre it numbi rs 

i hi^ (oiiniY bv no means dn iituis with wool. nor ire fruit- 
tri s eultivatid In gnat ahiind ince. or witliss ry much siui isa. 
OftUi i| pi how< vii, s sir d ni w and V dual ie varieties hisc 
lit Will II iiitr iduii d. ind idviiitigionsh euUivited 

Anlrnn his long lam distint.u shid tor itshn a MuituJ'iiiuti 
but I itterly 1 ni iniitK ture 1 f cotton h t . ni Mime nu asure, 
sun Imti d It. (S) i iillv in the vi iiiity of Its llasL 
Imre IS a c nddirabl salmon hulling on thi coist 
I he sLii|M lid »UH ishiiiil I n| bisiltic columns, called ** the 
Ol uit t> Causew ly,** licb on the witiine conhnes of Intrim- 


Chap. IV. 


Literature and Btblwgraphy Agnevdture. 

7896. The first books on agticulluie were written liy the Greeks before the Chiistian 
icra, and by the Romans about tlxe comintiu inient ot that period. Hesiod is tlie only 
writer of tlie former people cxiliisively desSilid to hiisb.indry the larlicst Uoin.in author 
is Catp ; and the l.itc‘t, Palladiiis, in tlie fuinth lentiiiy .\.D. The viorks of these and 
the other .v^iitulluial writers ty. antiquity li.ne betn alre-idy eniiinerattil (25. and 44 ), 
and the most ipteresling have lately been rc-tr.mslated (7110. .imio 1800). 

7897. In the dark aires ii-w books wcie wiittin e\ce|)t on religion. I'lie first author 
that appeared on the rcsival of the arts was C’lcsiiiitius iii Italy, m tlie lifttenth icn- 
tury; and soon after, in the sixteenth, Fityhciheit in lingliiul, Olivier des Senes m 
France, )Iereshach in Germany, and Ilciieia in Sp.iin. Since these works appeared, 
•many others have been published in every (inmtry in liurojie, cspeci.vlly in England, 
Franec, and Germany. Though our busiiuss is chit fly with the works which have 
appeared in Rntain yet we> shall, after enumer.atiiig the chief of them, notice also what 
has been done in other countries, mmy foieign woiks, especi.illy of Fr.mee, Geimany, 
and Italy, being f.iiniliar, either in the oiigmal or by translations, to the reading 
agriciiltuiists of this country. All the w ork* ot importance, w hetlier foreign or dome stie, 
published or to he published since 1S25, will he found noticed or leviewed in the Gar¬ 
dener's Magazine, coinmeiiced in that ye.ir, and in continuation, 


SheT. I. Jitbliograpky <rf Thtlith Agriculture. 


7R98 A general rn no of the literature of British agru ultiirc having liecn already given (801 ), we have 
here only t<j siipiily the Inbliographical eiiumer.ition confirm itory of th.it view Ol agrie ultiir.il books very 
tew at the present day arc worth reading for their s( u ntifie informition , they are i liiefly to be eniisuli led 
as hivtoneal doeumeiits ot the progress ot ojiinions and praetues, and this is tlic reason we h iv e arr iiigeil 
them in the ordcT ot then appearance, instead of ilassing them aeeording to the sufijuts Ireited ot 
Those wlin wish to sec them so eLisscil will be amply gratilied by Watts s BMuigt iijilim Bt iftmiiica In 
our list we have omitted many works on subjects belonging to political agru iiltiiri, as the torn laws, tithes, 
poor-rates. Ate , uid also most of those on veterinary suigtrv, horsemanship, bees, hunting, |ilanting, Ae, 
as not stric tly lielonging to the subjei t, and as be ing tor the gre lU r part, those on the vete riii iry .irt in 

f iartieiilar, woisc than useless In short, the improve meiitb in ehi mistrv, animal and ve'getable physm. 
ogy, and the eomparatively elear vie-ws ol politie il eeonomy wliiok have taken pkeec ehiefiy since the 
Lommeneesmeiit of the present century, lia.e rtinlered most lionks on agriculture, wliethei political or 

f irolcssion.il, not published within the list ten ye. s, of very little value, and a number of them more 
lyunous than useful This sceuiid edition of British authors on agru ultiiro is eonsielcniblv reiluecil, m 
order to render it mi<re select, and, through the obliging disposition ol Mr tASytli,ptrh.ip8 the only nmii 
in oaisteiKC thoroughly atquainted with thu bilitiagrapliy ot British agrieulture aiiel gardtiniig, it is 
rendered muc h mure accurate 


15(10 CireMAede.Bishop of Lineoln 
Here) Iwgyneth a Treitjse of Bust uulrv, width Maystcr 
Orwlisile, soCyieg^litslu p of lyncolii , mitlt and tr instated 
out of rtcusahe into bnglyshe Loiul itto. 

1521. Fitzherbcrt, or Filxhcrhat tie. Sir Anliony, 
a very learned lawyer, and also known as the lather 
of English husbandry, was born at Nurbury, in Dor 
bysbtre.and died there in 15J8 He was m-de imlge 
of the Common Pleas in the 15th of Henry VIII, 
and wrote several books on law 
I. Ttieflook cf Husbindry, vmr prnfltalla and nwessarj 
fur all porsom Jaird ISM.aio, lAtl, ITmo 
9. burve.lng lanid 15^, 41q, lAS^I, l6mo. 

9 1)0 Extenia Msneni lond 1&3*I 
15o8 Benese, Sir Bichat d. Canon of Marton Ab> 
near LcHidoii. 

The Manner of M-ositiyng all Monet of Land. ISmn. 


1577 Taster, TAowas, styled the British Vario, 
was born tie er Witlia'm, iii Essex, 1515 , rceciveel a 
liber il education at Eton behool, and at Trinity 
Hall, Cambridge, lived m.iiiy years as a fanner in 
bufiolk, and afterwards removed to laindon, anel 
published his cxpe<ieiice in agncultuic .md gir- 
eltniiig He died in 1580 
1 A hundretli Kood Polntis of Hustiandrk Lond 4to 
9 I I'c llundreeb Points of Good Husbindiy, suited to ss 
roany ca Oood Hu^wifert, Mf»ih divi-rv ipiirovcu li,saonk con¬ 
cerning Hom and <t irrlenm;; TaOnd 4(o ] i71 

IWl Ma^ca/ty I eovardy author of a work on 
CKmini>, phtiting. and graBinq tr(L«, 

I /’he Hu>>bindlir«> Ordering anU Govtrnment of P«>ultiie!b 
(kc Lond Hyp 

/ Th** kirbtjJfiok of CaMel, &c Ixm*! l'»87, 4(0 
3 A Hooke of i'lshingwKh Hooke 'inil J Im. and all oflier 
/iwtrumcnts igJpnglng Anyihn ot htinUne Lnginc* 
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Trarm CO Cake Folecata, Bttxikrdai Rats Mfa-4** ant) 
otiur kindea of ViTniin And Ik-aats whatsoeirei , niovt« {.. 
tiuiile for All Worriiiors* and kuohe aa deUght lu ttiii ki|^( 
cf hporte and pasttime* Lond. 1AU0« 4to 
Anoft, 

Gnd apeede thv Riouffb. l«ond. 4C0« 

JdOJ. Platt 

The new and admirable Arte of settlnK of Come, with 
tlie ni'ceaiarle Tooie^, and other Circum^taiicek Mongine 
the same. Xiond. 4to. * • 

Its 10. Vatighant Rowland. g 

Rfost anproTvd and lone ^periencwd Water M'cirkf j co 
tauiing the Manner of hummer and Wint4T drowninff 
Me.idow and Pasture bv the Advantage of the lea.>t Urn 
JJiooke, Fount, or WrflerTnU adiiGcnt^ Lond. Ito. 

Mutkhamf Gervas^t Jarvuey or Gervas A 
author who wrote on a great-variety ot subject 
during the reigns of James 1. and Chailos I., an< 
died about He appears, sa>s llnrte (JCs 

sat/s, ii. 3i^.) to be the first Englishman who deserve 
to be railed a hackney writer 

1. 'i'hc Ffm;likh HiutMindman; 2 Pnrts. T ond. 1613. 4(0. 

2. Fari'Hill to IJu&bandry. bond. 1020. Ito. 

3 ( h4‘.tT> tind (io<Kt Hn<.lianilr>, Cur the uoll ordering of 
JictisCs nnil I'owh, Ret. Jx>ntl, 1616, 1031. 4to. 

1 Fnilchinent ot the Weiild Kent, the. Lond. 162(i 
1031. 4io. 

IGlb Slntcns anti IJeltattU. 

Muivin Rustijue, or llio ('ouiiti} Farm, translated inti 
English (>v ftuhaid burflel, Practitioner in Ph^siclii, newO 
revioHed, He , and the liu^tbaiiilrlo of France, It ilv, 
{sjMiite r«.>CK>n( lied and mule Co agree uitli an/ liei 
1 )y (ier«as«‘ Markham. Ixinfi. lol. 

VttUho}pet ihatli's. 

• lui.; __.. 

liuJdcT, lus Tenant, laniil. 4io. 

IflJil Pfatte^y Gtibrnlt author of some tracts mi 
(rjrdening, a poor ni.in l>ut a uscTul writer. Ilait 
says, he had a bold adventurous cast of mind, and 
preferred the faulty snbliiric to faulty mediocnry 
As great a genius ns he was, he was alloui-fi to drop 
down dead in Tauidon streets with hunger; nor li.u' 
he a shirt upon his bark when he died lie he 
(pieathed his papers to Hartlib, who seems to liavi 
published hut few of them 
I lh.c«vt.iyot infiniti* Tria.sure,huldon siiitc the M'orUP 
l)i‘giiining, in llic Wnv ut Husliaiulrv Ito. 

2. Disiuvirie of Suiiti'rr.intMl Tr«.asiiri, vir. nil innnntnr o 
Mines :uid Minor.'ils, IriMii the <ft.»ld to tlu' ( oal, , wiUi <li 
ns lions for the finding lliem. Ixnid l('i'i3. Ito 
3 lllisiTi iCiutiK and Inmrovinmit. in Jlushiuuli/, with 
Twenty Kx{»erinicnls Ixiiiu. 1033. 4(o. 

Ih4‘2. yfrmvyth’n, Sir C, a native- of Ilollaiiil, and 
a colonol in C'roniucll'. army 

Div oursetuiu Idng the IhuMurgthe great Fennshing u i 
tile several t'oufities ot Liniotne, i\orlh.iiii|ilcMi, lliiiiiiiigdaii, 
Nurfolko, Suilolke, ('aiiihiHlgt, and the Iblvol hh. itu. 
llrt/ tyfiton, H}r Jiu/iitii/ 

lliscoursf of ITushandr) xisid in llrahant und Klan(ler>,shen 
mg the uoiicIliCuI JinpioiLiiienis <4 l..md tlieie Ixind 4ro 
KiU) R/tiby 91 (t/fer, nii utticer in CTomwell’s 
army, who, with other English gentlemen huUimg 
comnmisions at that lime, was eminently usclul in 
introducing hnproveinonts into Ireland and .Seat, 
land. 

1. 'J’ho Englidi rmjiroM-r, nr a now ‘survey of riiisliandr), 
dlsi’ovLrhiglo tlw kingtloiii Mut sonic Land, bolh trah'e ,imi 
Pasture, may he .idranccd DouhN and Treble, and otlKr, Five 
and 'I'en foUl. I.und. Itn 

2. I’he English Jniprover im])ro\ed, or ihe Surrey uf JIub> 
bandr) iiurvtyed. Lond. 1G32 Ito. ^d Edit 

Ih.'iJ. Ilartlih, Samuel, an ingenious writer on 
agriculture, and author of several theological tracts, 
lie was the son of a Folish merchant, and canic to 
England, according to Weston, about 1040; but the 
time when he died is unknown. He was a great 
promoter of husbandry during the times of the com. 
inoiiwcalth, and was much esteemed hy all ingc. 
iiious men m those d.iys. Milton addressed to him 
his treatise on education, and Si# William Petty 
iiiDCnbed two letters to him on the same subject. 
CroinweU allowed him a pciibion of lOOA n vt-ar 
1. lo^gary; or, an Knlargi inait on the Piscoursc ot iliib* 
batidry usi.4 m tonhant and FAidirs. This work is s.iul In 
the i.tttruYM to 1)0 writU'n by Robert Child. With an 

Anpcndix. 1631. 4to. Ixmd. 

2* Apiiendix to the Li'KOty, ixUting more p irtimlarly to 
Che Ifiisbnndryand S^aiuraNlistorjiqt Ireland. i.ond 1632. Ito. 

3. Ksftny on Che AUvanremeiil iif fluhhundrv and Ixsarmng, 
With propoYiUona for erecting a College of llui«b<.ndry. LoekI. 

ito. 

4. Thu Hefonned Hunbandman; or, a brief Treati&e of the 
Errors, Utfecu, and Inconveincnce of onr EngHuh fluhhaodry, 
in plougliing and mowing for Corn ; •rlth tfic liea^on^ and go. 
nerai Heiiiedies, and a large jet faithful Oder or I'ndcrtuking 
for the Beiieiit of tlwni that \^iU jojn In this good and pulUic 
Work. Lond. 1601. 4to. 

5. Design for Pletitv, bv a Ui^vmal Vlanling of Trees; ten* 
dend hv Nome u^i-wihlivrs Co tna Public. Ixind. Ib32. 4to. 

6. Divo>ery for Division or Setting otU of i..uid In England 
and Ireland. Ixmd ll>33. 4to. 

7. The Cui^Iete liusLandmau; or, a DRcoureeof IIiis. 
Imndry, both ruri-ifn uno Domestic. And a lurticular DU- 
course of the Natural Hiatory uf lludaindry la Irelcmd. Lond 
lG.3n. 4to. 

IfvW Speedy Adam. l 

1. AtLun oat w Edtnj or, an At^tract of divers cicellcntl 

4 II 


Exiierlmcnts, touching the Advancement of AsrirulCure. 
LoikI. 12ino. 

2 Husbandman, F.«riiiLr, and <»rAvlcr*s CoinpX‘t« luattuUor. 
Lond. lb’>7. 12iiio. 

KdH'Z, I)uyAaii\ tVilinun. 

Ib'dory of tYn* enilNiiiking and dravning of divers Fens and 
JUiinheY, iKiCh in fprrain p.t*is and in thiH kmudom. IxMid. 
fhl, 2dHm.pM7''^ KevlscdbyC. N.('ole,KM. 

Itm. Por^tir, ^A4«. 

EngUid's Uaiipiness increased; or a Mire and eaate Method 
again:!.! all siicreeiljng di ir 3’efirs, by a PlMntetioit ol the Uoou 
eal’eil Potatoes, \;c. Unul. 4to. 

JMson. C olonel WtlVuim, 

The Design tonne piTfert Draining of the great Li-rel of the 
^ en, called Itedford I e\el, «iih Maik>, At. 1-ond 410. • 

\9o}Udgey Jvhrty gonllemaii, author of hoinc 
works on gardening. 

^ s>Meni«'i Agrh ultuin, dec. Ia>iu1. fol. 

11)7(1. Smithy John, front 

Kngl.ind'ti linpraviMDent revived, ]ilain1y discovering (he se¬ 
veral U'ays of Iiii)>rovni.; the seM^^al Siirts ot .1)111 Isirrs a 

(ironiuls, and of enruliing nil Earths, with tl e iiiituraU^n.iJnv 
d all l.inds, and the sen ral SihiU .mil PI mis uhidi n.itur.illv 
thiivi? ihoum. ohsiTvel, Io^hIut wfih the mariner of |.i.nitiii|» 
at) hnrts ot TimU*r 'J'riHs ;uul I 'iiilerumrfLs, • spi. a i.t id m ar 
Ve.m'l^.’irtice. m h Hooks. Joint. 4lo. 167.3 
ItiSl. Houghton, John, J*' It S 

.\ ('i)ll44.(|oii ol loiters for the Jiiii>rovepm'iit rjf IJtisliAndrv 
mtl'I'r uU*. Loud dto. Aqiiii iii l/ 2 h, t vols. h\o, levotil 
>y 11 llr.irlirv. 

I()K 1 /w.s/cr, 'Mai fin, M H , an eminent iilij laii 
. 111(1 natural pfnlosophir, w.i.a hoin in Due kiiigi^am. 
ahiic about DHS, piai tisod in 1.oiidon, died 
He wnde i.irioiiH works 


Jh'lh (VhU. /Vmiif. A^-iAr. j». ) 

JoSl MooiCy Sir Janasy Knight, E H .S, a very 
respectable math(‘iii7itK*iar}, .ind sutvejoi-general of 
his maJe^ty*s ordiMiice, was bom in ly^incashire, 
l(ii7; died 1I)7D. 

1 History «»r Nariallveof the grc.nt lave! of ihc FVnscalled 
'ledfirinl Livul, uiih a l.irgr Alapef (lieiiaid Joivui, ax drained, 
•iiivejed, and til's! nlH d Svo 

2. England's Jntin'st; or the Hentli'nian suid^Fariiicr*« 
'*'run<l. I.oiul A(i'i3. Hvo 

]l>[ik rioyily Eiinuod. * ■ 

1. vtiiouiit ol Jaivusts in Wales. JiVid. Tnint. Ain.lif. 
..hJ7) 

• spont.'inoous ('uinbustlori of si vt'i.il )1 ij-slacks, .(ec. 
uy p ois ) ^ 

1(M7. i^onahhovt James, .1 native' of Scotland, 
nd one of the I'arlicst and inu&t ubel'ul writers on 
he agrieuUuie ot hiseountry 
llusitandiy Anatomised, or an EiKjuirv m • the prisont 
inniKT of TilJing and Marmimg the (jrovind ai Siuilanta 
dm 12nio. 

D»o7. Meagery heonaniy author of The Knglhh 
Gardt net and otluT work« 

lh< MvkU i> of Ifiishandry Txtnd. t2mo. 

I7()fi KoufsCy ‘limothyy K H..S 

('.iin|>nniii Felix; or <i JhsvoursL oi the Uenehts and Ini- 
ovoiTii'iits of Ilii-ihandiy. I.und. liio. 

17(1/ Mortimery John, author of pome fraels on 
cligious odueatiori Him woiks on husbandry were 
ranslated into Swedish, and publishi'd in Stock- 
olin, in I7ii7 

'J h<> ivhole Art ol Husbandry, in the viay fd Managing .ind 
inpiovmg ixnid Lond. Svo. ^ 

1717 brothi'r to dohii I.au- 

nco, a (lergMiuin, author ol a work on g.ardening. 
See A Y>. n‘J(») 

The Dutv of i .stcnaid to his Lord; vith an .Appendix on 
nrining. Ixmd. Ii27« 4U). 

J7y). J})a(i/i’u, Hrt/itiid.FTl^, am) Proft-si,or of 
iot.iiiy III tlie TUiiivt-rsity ot faiiilnirigp; a niont vo- 
iiiiiiiou-i writer on Kardi'iiiiift, boUiiy, tl-c., dii-d 
{F.ncyr oj (Iniil. |> iU)2 ) 

1. rtiiliMi(>hi<iil Treotiw ol llusliondry and Uantmin.r- 
und. 4 to. 

2. J*be ('nunirv (leiitleman, and Farmir’# Monthly Dlret lor. 


nnd. 1721 Svo 

з. Kxporhnonia! Husbandman and (iardener. Trandutiid 
om the (ji'rman of It. y\ Agriiobi Loiul. 4l«. 1726. 

4.4k Cumpleii Dial) oi llu»h.indrv* Ixmd. 1727. (»'«•_ 

5. The weekly Mlsrcllaiiv for the Injnuvement uf Hus- 
andry, Aris, and Si Iv-me* 21 Nns 1727. Svo. 

0 'J he .Scieiire of lliislundry, or Ihe J^ionomr of Xe- 
ophon ; tiansl.iUil fr«*ii the Hreik Lond. 1(27 Svu. 

7. '11 c Kithes of a Hop H irdtii ♦'xplained, wilh Ihu Oliserv- 
loni ol the nio&i telebratcd Il*)p Plantui* iit Driiahi. Lond. 
2U. Svo. 

1721- Anon. ^ . 

A Trenuse (.onteming the Manner of raTTowIng Crruund, 
King of Hcam Sceda, and tralmng i>f Line sad Hemp. Edlii. 

и. plates. , ^ 

172(3. EaufTt'ncey John, M. A., author of 
/man*SLliccrcationy a gardening work of use In its 
me, hi die#in Durham, 17i>'2. (Encyc. Oard. 

Theis^ew Pvstem of AgrUnllarei being a tomplele BkKly of 
Msbaiidry and (lardcnniE In all ihepaitsoi them. Lqpd. iol# 

\Tz\\ Mftektntoshy Roi land • • 

Kjwiv on Wavs and Means, for Inclosing, Fallowing, Planling, 
c. ScbtlamI, and ih.it m sixteen \ curs at farthetO. Edlu. hvo. 

17.*Ml IttihaidSy John. 

Thefienlluiuon'ft Meuard and Tenants of Manors initruc (eel 
onti. Svo. ^ 
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1790 Rye, Geoige , , 

Otr«r\atimis nil AftrlLiilture l>uh^fTo 

17 U Tull, Jtihto, Was iMirn in ONTonlihlco; he 
w ts ,i barrister, and made thi> tour ol IsutoVei ifUr 
which he settled on his p.iternal hstate, Whlcli b« 
ciiltiiated wall so inueh atUntibn as Broughton a I 
disorder in Ins breltst He then went abroad, and,*' 
oil his return, fixed iMa residnae on a f.y[M ni 
Ucrkshirc, where he rtniwed his cifjn nmevits in 
liiirsL-hoemK hiisbiudry he died in )710 ilis son, 
Jolin Tull, wis .111 ottiier in the army, but luineii 
^biinsell by projeits, aid died in the llict in 1794 
’(Oiiit Mag'I Mr lull’s firm was “situatnl at .a 
Iil.li e (ailed Prosperous [probibly so c illid Irum his 
Krcat sU(i(ss>, In .i tr.ii t nl viry iiKlilIcrent I.ind, 
lying on the north side of thi Ilaniji^hiii lulls, lu ir 
the borders ot Wiltshire, hut bung itsell in tin 
roiinty of lierks It is, I belli vi, in the jurish ot 
Ink jiKti I\isiti d it III the (onipany ot Mr iiinhl 
ol Vittbniv, who h.id visited it long betoie witli 
Aithur Young, who, like me, Msited it in the ih.i 
riitirut .1 pilgiini, and iii honour ot the ineiiiory 
ol the* red loiinder ot every riiint imi>roienieiit 
th It has tuin in tile in tin .igricitUiiie of laiglaiid ” 
(C()blji/t'\ Tiiatisi on Cilbitt'i Coru, (liip vi ) 
s,j,u, ^ Wurk oil lloFM lioijiii, llusbaiifiry I nnil 

t N( w f|nr>ic 1 (indiy or in P vny m tin 1 rSn 
it lillift mil VI111 itiDii Yklitn n IS >) L wn *1 Mitli d 
4>f intii (tu iiiu I s >1 f nt \ III irtl ( uUiii* into tliL 4 rn Fill, 
In ortlir to imrcist their I'iodutt* mui (Iniiiiii li tlie < jinn oil 
|‘X|Hiis( lytIuusLol 2 iislrui)iiiits> <LosLriiH.ll in t-iits 17')/ 
lol 

3 '^opi I merit to the Ntu Horst hot ir„,Ar( J ond I'-J 

i7 7///^, <1 I inner it LittU (ruUlcb 

iliin, Th ir fUitul IJcmpsUarl, in IKittoidshiir 

1 1 hr Mohrn llu h iikIid id • oij 1 rat lici nt 1 Dtiiin,, 

I ( imI I7H S vot% S\(> . I 

J 1 h(. Country JIuomw^Tls ininily ( oinpininn I end \ 
17H) hvo 

) 1 h I oni] 1 t( I'Nniir iiul ( mUh t I 17 *7 S\o 

I I Ills s HuslMiiitry'ilirrd^fsl iiuL iiiLtJiodihdd I mil 1 4 ^ 

Yf Is ® 

l/>7 PfnUtps^ Jljihot 

" iDR i)u iiffsent Stitt of ihc KouK 

of i nut, Ls)Hi 4iUy n isL lu u liODtloD « w hkiun Is ] 101 t 1 
fl Nlm MtilioJ ot ii\(l ID unt ui> it^ ilxin loud 

bvi 

1741 lifmhuff, MO, 1 mtwi? of 

Ahiniicrisintu HLiLkwdl studiid undii 

lioi rli iive < t T(\d(ii, took the dtcrii rd M 1), 
[V^ntiscd lb-I |di>si( I 111 it Vhordt (II, nut nfttrw irdb 
at JsOiuioii, but uniting with 110 siutt^S tmiud 
printer, nidb(4 niK binkiiipt iri 17 ^ Aboutl7i0hc 
W( lit to Sucdi n, (iirmd pioji ctor, iiul I ud a scheme 
h< IdW Ins S\\(tlish Mijtstv toi di uiuiig tin tens 
siiid iinisheo lU u is suspKtidof iKingioiucincil 
jn a plot uith Count Iismii, .* 11 x 1 \v i^ luIiLKhd 
Augi St 0 17 1'^ His u We 1 li/ ibi th w is tliL author 
ot i itaioLiN )u tbi! 

\ m % IVLtliHl of hnpro\in^ ( hi uit, 1 d himn I and, 
|>irti ulsrU (lty«v lirkiuids, J< id 

J7H Moxwili, Jtobiit, ail imunnt Vutih im 
ptuvtr I 

1 Stl<.< t iTansiCtifins rf tlif Ilonoiirshic (f Im 

I irokif'i in thi Knovklt. 1 li i f \gi 14 oltuit in **> 11)11 ind J linb 
Syo P*itis 

*2 lire Ihailifil Htisl rintlman i din 8vo. I" 7 

17 W r/rtJ , John 

Thi Sht pliml ut H ml ury ^ Rulis to know of lb ( I ange of 
tbi W«?»lh».r Loud bvo 

1777 liome^ J tfwrir, M D , Vrofessor ot Materia 
Mcdica 111 the I i ixcrsitv ot lahnlmrgh 

riu PrlmipUn t A^iiiultiire and Vegit.<hon fso )d Sto 

1777 1 ) <hv<udf Lmj , Late ot CriiK-l abton, 

in Hiiinpbhire 

01)>t rvutions onTliJXh'uidrv I ond 4to, md V\ols Svo 

I75‘t Bt^aynttiy Briiulson to the 

bishop ot that name, and an ingenioub naturalist 
and tni/uobanoous writer, iiiteiistnig in agrlfol. 
turcaii a promciter of the intiodiietion ol irlitkiil 
grasses , wat> born about 1702 , died 1771 
1 Mihiill nooub Tr 11 1** is.) iiing to \ itm il IllNion, Hn^ 
liAndrr, md PhysiLs 1 r nisi ited Iroin thi ixlln, 

1 orids Hmi 

^ < Alendsr of Thtra, Swtdisb and English, in ide In thi 
>«Arl776 Loi^ Svn 171*1 

175d Afi/iSyJoAn, 1 IIS, author and tian^ilator 
of sever il works among others of Ci}11ent)org*s 

AiWfirii /Chimtcal Eitminis oj itynuliMC, an 
Ingenious work for its time and i ountry 
1 A l^utK il Ireitise of Hushindrv. colleityfL hv I>u 
Imniil, snil also tha most approsid | ta*.tui A Uic best hnrflish 
farmiih fyond 4(o 

2 \ Ntw wd ( omploti of Prxiticid Hushandry 

x JkOnd I7fi2 5 xoifi nso 

1 Vn Fxsiv on tU Mith Hod on tbi Mtfn 

herd of Haidtiirs^ RuKa for hi Iging id iis ( hnn,icsy md 1h 
rciiUnts fi»r tiroiirsing If vis mid ltuiUlmK& from thv fxtil 
•‘(TCcU of I x,ntn ng l«o d 177n Sv * 

4 A Tiealist on C ittl(,Ar fond 177<i 8xo< 

17bC) Hdtf Tkqtmj^t gardtner to lAont Mannci^, 


nt BiMholirie in LtiN'oIn«hirc, and author of a nne- 
ntoilws work on fruit trees 

Ilu»l>andry, or the lriprov«meiit ot dry and 
barren lauiiiw IajukJ 8to. 

17hi 'M(trd/tnt, Mm, . 

llie Cunipieti sttward, or the Duty cn a Steward to his 
Cord I otM i sols Hvo* ^ 

C7(i/ Oukioa, Adam, A M , minister ol Dunse in 
Scotlind Coiuiidcrid a giHiilsdissical scholar, and' 
.in ( s^'llcnt praitirnl I inner Hi died beluio 'JAc 
iltnbniulu/ of the Aninnls was prepared lor the 
pri ss, whiih IS the (K easinn ot some dilcits iiithat 
« ork 

1 'Iti Uisc on Agrn ultme 1 dm Svo '1 his is one of the 
Inst \ niks on 111 * ige Uint ivir has apiK irrt) 
i 1 hi Hush iiiUry of Aie AiKienls Edin 1778 2 volh. Svii. 
17i)J Jnort 

Mus urn Utisticiim et (Vimnii n idle , or Sdect l'aiH*r$ on 
Ai,n idtinifl jiiiineK i, \.t I »nil > vob Hvo 
17bt fMnafyOi Kru), in \oiKbliiic 

i lu Iain isN w fiuidi loud bvo* 

ITikl J{ait<iu{\ /, some time master of tJic aia 
diiiu At Heath, ni.ii Wakoliild, Yorkshire 
I 1 hi St III! Viruilitn lai«I mdiy, di liuid tiuin \nrioiis 
> vperiiiH nth I «mT Svo 

* (to buttiin uid iibnsoi 1 «■ oi i nev* lnv<itt<d Stul 
I uir )W J*l< siuOd 10 ill So Is, nt i Dr'iiniiig I’lonL]) 'uiil 
il i I t kl * jlrill Afirhme. uith thi 11 *>ory it a l^iiitnori 
^ ,>l dcs 1 iiJuL 17f i 4lo 

17o> I (notgif MD, 1 Tl S, a distin- 

tiiiKUisiicil LihysKiiii, and leather ot medicine ni 
liondoii, w is l)orn at Aberdeen, 17s>(>, died iSOi 

17Ui II !/, uuxullintilassitalHihol.ir, 

w IS bom 111 WaiwirkHhiie, 17 *2, nicd 17^^I 

1 \i) 1 on the N ituri nnd Mt thod ot ns< < rt lining tl u 
SI L I sh r 1 1 ro] n t )rs n) n the inilosiin of (inuiuiti 
l\ hi 111 S% 

2 111 Ji purs n to ihi MeOls cf l’rcs<rving md linpiov jig 
th I til 11 lu ids if this kin^ loin Dxi 1707 Sso 

17oo yhwn 

III ( in|l tl I iriiur nr a (iimtU Ui<ii4»nir\ of Hus 
I T ulry in ill il lrir< is,A >l>aSout) nl (jinlletniii. 
Aim Inrs (LhiSduiyoi \ris, M unit i tuiis, Ai ia( lulon 

1 1 1 Mill 

I mitii, 1SII7, i tills 4 If ')th ed < ifiliilul The f im 
let Lirtnir < i (>< m rdl Thriionirs of Vgrwulrnri indJIus 
1 dr>, wlu Us n unttin nul ci 1 ii,,, d 1 litis 

J7(i/ Ailhnff IKS, an einiTunt agritu! 

tuiist,sttritm lothclbMrdot AgrKultiiie,wistlic 
son ot Arttmr \oun^% a prrlKtid try ot C intcibury, 
ind autJiorot In lUxtonidl Ihssitlatumof CVwiwp- 
inns in Htlipon He wasbiirn iii 17H He served 
his ai>prentK(Hhii> to a wine merdiant, but on 
(ntenng into the possession ot ins pattmal tstite, 
luar lUii\ St 1 diiiuiuis, lie beramr a tiniiir, aiul 
impoienshtd ijins«lt In ixpiniiKiits AtUr this 
he bct up IS *1 t( i( Ilf rot otiurs, and in J77I pub- 
hshod i volume t ilkd J/u Jitymti s (nltnt/nyf 
which vvaslollovM (i 111 17SMn ihc Annn/soJ l^mnl 
fwM, in whi(h lu h id K tlpJi Hubiiison, (tcorpi 111 \ 
firming Liiihft, toi a (oin spoiidiiit \ouiig iNo 
in idi i\( uiMons tliiuiig]i tlie Kntisli islands and on 
the Coiitim nt, to toiiii t iidonnation on bubj its ot 
iiirat (icinomv At hngtiiu Koaiil of Agmullurc 
st ihlisluxl, of wliuh lu Ld ' 

i IIy, w itn I sal ii v ofMX hundicdayi n lie bc( tine 
blind boiiK years before his diMth, whuh Inppeiud 
Iibiuiiy20 lh2() His vvoiks are iiumcrouh, and 
his tiavi Is amusing {Annual Biof^taplw ) 

1 1 lu iuraiirh Jitteib lo thi Piopli ol liiglmd, &c 
J nnd Si ) 

2 lh> ^ irmerS Ixttcr to the LsndHzd» of (inat Hntain, 

1 nn 1 1741 Hio 

\ x Wisks Clnur mioiigb tlu Suuibem Counties of 
1 nt** ind and ill's I ond ivTs H\o 

I 1 K Uist nn tbi JV! niigvnii-iit of Hi T omi 17I'J Hin 
S A ^ix Uinibs four thnuLh thi fSorth »t J nglaiid 

] ond 1770 4 ole Svo 

f 1 be I nrvsir s (fuidi in Hiring and Stocking Farms, A<*. 

I olid 1 <70 l \ols 8 t« 

7 Km il kroneniv , or Fisiys on (he Ibricllcil IMit ot Hus 
1 nrh> fend 177 () 8vn ^ 

S A < oursi of Lxperinicntiil Agriculture fond ]77(k 
^ 1 o s 4lo 

0 J lu I II inrr’s Tour thiough till T i&t cf Enilund fond* 
17 b 1 vols Sv 

10 lu sorvinonh on therment Statroftho Waste Linds in 
(jT4 It Hritlin liond 1772 Ami 

II lour m Irelind, with bcntral OhHrrvations on the 
Pieuiit suite of thit Kingdom, miule in 1770 7 8, and y. 
JHib 17S0 2 volh Hvo 

12 An Kh.siv on ihi Culture of Coll iced for feeding Sluen 
aiul ( atlie 8vu 

Hi Ann Us of Agriculture, and othtr umAH Crls PuS- 
liilfdinNos Ihiry St >(1iniin(ls, 17^0, 4<Wols Svo 

11 i 1 HV 4 K during the rears 1787 R,and %nnd(rl ikcn more 
nnrtuuUily with a View nfUasrertlining Hit (nitivituin, 
ncalih, lleMnircfN, and Nation-il Prns|Hril) ot th* Kingdom 
ot krmri Hurs St, 1 dmunds, 1702 4to 2 vfib 

] ) (liiicrU \ lew ot the AgncuUnrcot the Counts of Snt 
folk, drawn up lor the Boaiu of ALTieullure loud 17**7. 
Hsu t 

11 Cicninl Vktw pt the Agriculture of the Cminiy of f in* 
trill, drawn up tor the liotrd ot Agritulliac Jond 17y*h 
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BRITHSH WORKS ON AGRICl?I^TORE. 


^17 An Fntlii r^ into the Proprlct^iir ., , j Wutato the 
>u>(l SubjMrt oHhc Poor 1801 lilU 

IS Iht 1 inn rh KdlviiUnr,containtn^ UW 
&.i)s to bt iH.r<ormKi on the ennous kiixUof |wsns darma 
(.% r oiunth crf'the >(. ir IjoncI 18110 4 \ok 8to 
IJ 1 vi<i> on M yiun-M l^nii IfiOl 8%o 
2ii (icncral \wyt of the AKncuiture of Hertfoi^hhire« 
(hivtn up hit UiL IJ^rd <4r AftricuUurc lx>nil iSlM hvo 

21 lieniril View of the Agriculture of tin. Count}’ol N^- 
Idlr loud 1S<»4 Hvo ^ 

22 (lencral V'few ot the AgrjcuUure of the CoOnty of £slex 

nd 1S0( ^ \oU bNO ^ 

2\ (Timral RL|iorT on Imiosuii londLlSO? 8vo 
2 1 irenieial View of the A|,rieulture ut OxfortWiirc Lond 
ISOS b\o 

\ (lenernl View of the \|L.riculturt of the Tounty of 
*^usM.x f drawn up for the liuanl of \f,,ruultur4 loud IbOH 
hv) • 

*2C Advintigcs which hnve resulted from tire EsUbli&hinen 
of Ihi Jlimtff \OTiculturL lond lH(>> Hvo 
27 On thi l-lusTiindry of those CLlelirat d Jlritidi I'arnut* 
liikiwtll, \rliuthfiot, nd Ducket fund IHIJ K^o 

17t)S JMiiit, bsti 

Afemoirs of Ai^rii uiture, 1 und Iruls Siu 

1770 Pttm, Wrt/Mi H 

I Ihe Kit tonal I iriiur find Rvo 
a Winter Ivieh •« IxinU 17«1 S\n 
1770 Lombi}^ Ihomas^ I L 1), Hot tor of Huck* 
wotth and Moiboiiie, ni Hui linr^i'oiibhiro, died 
177S 

1 1 ret and r mdicl rorriNpoiicl nc i on tl e 1* irinei s f ctrci» 
to ihc 1 oi Ic ( f hoL,! 111(1 tVe^wih tie Vu(l or ind AitJiur 
\ uuiig ls{ I mid Svn 

2 iUsl liii]r>veniilit iii ^gruulturc, on (ft lnmi|kH cf 
A \(Uii^ 1 sj 1 j whic h is uldtd a iVtler to Dr llui U r < f 

\ irk HitliL Rh kith 111 s|Ki.p 1 uiul \4 2 Kv i 

J770 Jlithftif 'i/tKim/n, 1V1D,1 H S J Hnd i 
was Imrnatl-iliiibuiKli, 17 >>, fattliil is i jtlijsiti iii 
at (laiiisliDrouijii, at llLVirky, and liiially at link, 
wliirt. hi dull, 1H(W 

1 ties r^i 11 si^s iiiMhuh tic h (del llinlei p irli 
cul irly (oiisidircd I nnd is Is S\ t 

2 thirlin s il \i,,r) uilinc V ik 17S Sc i 

** \ ne V Vletli k1 * f r<ii ni, \V he tin i Sc nes c f V c ii-i < n 
tliL sai L 1 iiiil \<ik 17J0 Ito 
17li! huh, ( Lsq 

A NcwSvhfi.li) 1^1 si iTdi> Jrnd 1 toIs 8vu 

17/-)’ IfUftoiif hiiiiainf t 1{ S 1 , Prokhfior of 
1 tnd ISeUis Iittiis m the Unitci'city ol St 
Audit wN 

Js ivsdilhcVfi haiiu tl I r n iittMotlhi J Ini^li 1 dm Sen 

I77s> K.(nft^n/bauft/tOt J ulh ii», Midiiliscx He 
studied igrit ulture in ilmdeis, iiul bet tint an 
( minentUnci value rand 'iKcnt He w ib also lor some 
time 1 inn b nlifl to George 111 Iledudin IMS 

J llintH to Ciotltiiun (I i iiidid 11 i erty 1 nd hv 
2 tumral V it» cl the \i,n ulturc «1 tliL ( ountv c I N »r 
folk, drawn u]i f r tin li ird rt ulluii anu Iritiinal 

likipiucetnent Nuiwich, 16 Sc i 

\e « unt uf the iiii| ruveintots made on flit I'trniiritn 
CireU 1 irk of I [is Miijcsty the Kiiig» t Winds r hd* nt 

J t 7M/ 111 I^S ) I IJ 

177 ) Hiif nwrit (ii4\tai ;rs, Ksq 

Auriiultuit JlcliiicHlid, or, the I* irmcrs ( otni life fiiiliU, 
hi nil, I I re ilise uii Lends ill ijLiitrdl Sco 

177*^ /J/ub fion, JafMn, 11 I>, an eminent igru 
fultind writer, was born at Hirnuston, a village 
ne ir helinburgh, in 17>(>• on a ium wlueh his 
pan nts hud possos-cei Yor bome ge ntr itions, anti 
whieh he intended to inherit and to ciiltie ite 
He lost hispirentsat an carl) age,hnt Inbedueation 
was not neglected, ho studied ehemistry under 
Dr Cullen, ami soon ]< eving Ins farm ne er helm, 
burgh, took one in AberdcM^nshire ot ]J(X) aere^, 
whuh, alter improving and eultivating Ajr twenty 
\c irs, ho let, and enjoeod an annuity trom it dining 
hifi hie He btUUd, after leaving Abeieleeiibliiro, in 
the iieighlioiirhuoil ol l^inburgh, where he pub¬ 
lished the J>\t, m weekly sixpenne numbers, till 
it oxtiiiiiod to 18 \olutnos III 17^i7 he removed to 
Islt worth, near London, where hi polished 
tuHs tu A^icnltmc^ in six\oluiiiew, and hib 7Jr- 
si niUion (if a Patent IIoi/niHSi Here he enjojeel his 
girdtn, atiel died of i dedine in iHhS, «tged 1>9 
ilvsidi s the works winch bvar his name, he wrote 
the levitwb ot Looks on lural mittets lor the 
ftioniMy Review tor many years 

1 Lsji'ivii nlulng to AgricuUui^^incl Kuriil Aflairs. Edin 
Svo 1 onil V vu s Kvo 

2 Mine eliancsniB i houghts on PUnling and Training T m 
her 1 rei.5> by Agneoh Ldiii 1777 Nv<j 

'I An wVCiOunt of tlie Present Estate, of the. Hebrides and 
U e»U.rn i oast* ot Siutiaml, with for enrour^ing the 

1 ishines, and iirninating otlu r In praci ments In thi «. roun 
tites, lunf, the S^stance ol h JUport to the lords of the 
luisiiry ydin 1785 8co 

I A Practii il 1 rHiiute on l’«*it* Moss, considered or m lU 
ISiumi htite fitted for atfoidnvrl iiil,oi nsniBc:« 1 itiblt.ofbt]nK 
cr)nct.rtu1 info Mould, rap cble of \ulilin'' aliundantf ropsetf 
useful Pioduce, with full nlrections for lunvirliiig and cult) 

Vit ng It Baa Soil 1^1^ 17J1 S\o 
S A beuerU View of An>’1cnUure and Kuril Economy 
cif the 1 oiintv of AUsdecn, with fllistrvationfi on the At^ps iif 
lU linprovLineiit ( hicfb drawn up for the tionid of Aguctil 
lurp, III two parts Ldla* 17U4 Svo 
C, A lA'icu&ai ircatike on Draining and Swamp) 


tiroundu with eancm RmarW on the Originality of EUlng- 
ton s Mme of Drainlogsi I oiid D )i 8so 
7 RecnyiCioiib hi Ague uUure, Natural lllktor}, die J ond. 


usually cailt?d Lord Kamt^s, 


au ^mlnenfeBeoteh lawyer, pfiilouniher, and entic, 
tjorn at Kamea," In DcrwickpuirtN 17%. died 
178^ He f^i iiid hi8 in H(rwKk6htrc 

inany^ear^, nc aftervi ards imov cd to IKair Drum. 
inQUd» niir Stirhi where he made various and 
txtpnsivc improvements, the hiost tm}K>rtjnt of 
wliKii was tlu (kartns, cultivating, and peopling 
gredt part of I lantlers Moss • 

Ihc. (icntleniin tHrnur litlMg *in lUempt to iniproio 
\gr iiiltiirtf b) buLjiiUn^ it to tJw tent of Ltaimn d INiniiplen 
J^hr 8Vo 

» 1777 —Ihlh Atum 

Liters nitd P ipcrs on Auru ulturr. Planting, 8rr , m ire ted 
fr>m the < rn's} irui luc iif the Hath and \\l%t of i!.HglAnd 
Si lit) Kith 11 V I SCO _ 

1777 i taiAtf iu/bbift 

J i i Iriii Ihi ry and I i n tice of Husl^ndrY, dediKrecI fyoin 
rhil_ ({Il b 1 liisiiKhcs lint J xpen nec 8t( T ul Ito 

17/8 lotbii, //cT? 2 c/j, gtnllcinan 

I iloibtinbive Iruticc ot tin New Husbandry lond. 

8» 


2 J hi rinproviincnC ■rtf \\ isti I omb I ond 177H S'O 
1778 D/£,///, 4n(fnu, a firmer ml ist Luthun, 
andone,pf the cirliest writeib among thaitUss in 
Scotland 

ihi In sent Si&ic ot the If usbindry in Sc otl md Pdm 

6 V h hv 


1777 R/ark, JaftK r, of Morden, Siirre y, a sun evor, 
in his dA> iM grritpiat ticc 
()l sere t ns ( n the 1 ill im of the P11111) ind on tbi The ory 
oi liisiriimc ntb ul i{ tod IJ this end I ond 4to 


177S Vci/iWf, flit/iant, Lsq , a native of York¬ 
shire, brought up to trade, he wah boiiu jeiis in 
^lii Wist I mins, aic tpUnfer, returnid ahotd 177% 
iiul tc ok % larm in Surrev , vfentdown into Noifolk 
IS af^ent to Sir Ilarhord Hirboicrs estate in 1780, 
le Ult this Situation m 17SL and went and rt^idtd at 
S( ifToie!, IK ir the junction ot (lie foifr eouiitie^ of* 
I c M (stc 1 , W trwu k, Stafford, ti^ Derby, where he* 
riraiimU till 17Sh, oceupied in colUctiiig mite nils 
for his hfononncdl Si/iz/f/c, and in printing sonic ot 
his works 1 rom (his time till dliout ihbH, he n- 
ridtd (hitfl) ill C It inent s Inn, lomloii, in wintir, 
iml Msitfd ilillfiint fiAitb ot the country ilurHltf 
siimiiur He s{Knt one summci in ^Nrthshirt, 
chicHy on the 1 iri ot Hrc'idalb ine’s estates at 1 1 ># 
mouth, and |>aitly ilsoonthe Lari ot MnihlleldN 
at Stone He proposed annngementb lor the ten uiU 
able land, and also the pirk and wocnly setnery on 
various estateb, and finally retired to a eorisicUrable 
proiK rt> hcpurelnsed in his nntive country, in the 
vale ot (levelnid, in 180S, where he* died at an ad. 

incid a^H* in ISin He was a mvti ot 1 tile eduta- 
fion, but of a strong ind steady mind , and pursued 
n the most coiihistc nt mAiiner, from the ye ir 1780 
to nis death, the plan lit* origiiiallv laid down , th.it 
ofeollciting tnd c ondensmg the iigncultural prac¬ 
tices of the dillercnt countus in 1 ngl aid, with i 
view to a gc ner d work on / andid Viopnty^ which 
ho published, .mother on Agru ullvie^ whu h he did 
iiothvi toeompUte, anda/tNi/it/N^/i/a/c,inwhuh 
'le wib supplantcii by the Boird of Agriculture* 

1 Minutc» of Agriniltcirc, tnodi on a Farm < f AOU acres, of 
iirious Soils, nciT ( roycl n, Sumv ] ond 4to 
/ >xpcn>ncnts ‘ind Ol si rvatic ns coiiccrtijng Agriculture 
and tlic VV ( iihcr Lund 17"*) 4t( 

1 the. liiiial 1 lononiy of Norfilk Lond* 17Hb 2 los 


I The Rural Fconomy (if VorkfeJun lond 17S& 2 cos 

CO 

'i Tlie Run! Kconoiny of (ilourtstershirc OliMic 17K0 
2 v«1s Svi 

i Kuril Pcononiy of tlic MicUmd Counties Land 171H) 
vftls. Rvo 

7 Kurd Vtonoiuy uf the Wist <f Luglind lond 17*16 
2io1s Rio 

S 1 he Urn il Fr onomy of the Southmi ( ountic'S of P ngland 
Lond 17 IS i voS Sio 

9 Pro{)Osnls for a Uur il Institute, or College irf* Ai.r culture, 
id othc r Hranchc?h of Ilur il 1 ionr mv lomi 1"1J Hvo 

10 On the A|pro|iTiatuni ’uid >n<losun ult oiiimouable and 

Intermixed I *111(18 Lond IHOl 8co ^ 

II An FI mciitiry and Fiiictlcd 1 realise*n the Landed 
1 ix>perw of England, ronlaiiimg tin Punhisc and IngruiC- 
iiient of Laniltcl y st lies lond 1S01 4lo 

12 rreatisc on the Minsgemcnt of /nnd# I ystntes A 
Gcnirsl VV ork for the (Jae of I'roft Avion il Men, lieinjj an 
AbricLrment ot the tonner J ond IWIS Rio 

IT A KeiiewiOfful ( oriipleli Alntrictof the IU|K»rt»of the 
It ardof Vgntiilturefrom Ihesevural Depiilnitnlsot fcnglaiid, 

* mid. 181# V lols Rvu 

U Of the Hhck ( inker CaUnnlUr whth dcHifrMa thc^ 
lumtps in Norfolk (//nf rroru Alt ajp Wl ) 17H3 

1780 BosuiU, Oiorge, a cultivator ol lii, own 
estate in Olouustershirc 
rnatii* on Wauring Meadonil vhcrein an thown tha 
many Adyweiges arwmg from that Mcxie of Prac lice, iiaiticu- 
iarly on c(»ti>e, boggy, or iHorren Land* ^^lond. Rvo. 
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Part IV 


1784 Tiramleff, J 

DalnrlnK ixim) I liiu), or Ihe Iliminew of rhcncmoking lakl 
down from 8|i)»av«d Kuin, At Warwick, Svn 

17K4 Small, Jamt t, a pluugh.wright, and small 
fiTinmn Roxburghshire, but afterwards settled dt 
i!/liiiburgh as an agricultural machinist 
J r( attM on rioughs ind Wlietl CarrldKcw ^in. Svo 

1784 rurn> r, NicAo^t 

An Lssajr on Uraihmg ind Improving Pent Itogika lond 
8vo 

1785 Slone, Thomas, lately a surveyor and land- 
agent to the Duke of llcdlonl, died at Pans, 1815 

I An i* stafty on Af^ciUturep with a View to inf rm (itnlle 
* mtn of F andra Pro^rty whutnev their >status ‘ire nmanagtsl t > 
tlin ^rtatesi Advant^i Lrnid 8vo 
i (>(!ni.ra| View of the Agnrullure of the Couaty if Hun 
tlniidon laimd 17M3 Ito 

3 (fLiKral \ 1 w of the Viniculture ol the ( uuiily of lied * 
ford Loiwl 1701 Ito 

4 (iinoril View of tlw Agrloulture of the Luiinly of 1 n 
CO II I ond 17 H 4io 

^ V^ltevKw of the corrertLil Akriciiltin d ^urvt.y ot 1 in 
coin hire* by Arthur Vuuii^i tk] Tond IWMI Nvo 
i A fatter on fin. I>ra imf,e of Uie 1 dbt, Wibtp aral M ild 
Moor Feiu I ind Kvo 

7 I etur on He u ten led DntnlngH and Inilosures of th 
Id Kir Fbn<> in the t oimty of J In olii IHCII 
17% Vuwtg^ Dnvtd, ol Perth 
Nituri] lni|irnvt.ni«its m V^rlculturcp in Iwentyseve 
J&t'sivK iblm Hvo 

17Ht> Cnilei/, Otorge, born at Denton, in the 
county ot Durham In ]7bJ he wenr to Dinhlcy, 
and remained sometime a iiui>il with Hike well he 
thin returnid, and took thi linn ol 1 niton, in 
Norihumbtrland, in 17r>7, ind died in that county, 
at Powbirry tower, in 1813,,iK<d7*i 

I Ohscrv Uiuri>o 1 1 ivi stork j containing Ifmlsior<hoosiiii 
nnd liniiro\inff the liest ]lret>d« of the moiitUMlui Ivindk < 
HoincbtiL Vium lU l.K>nd Hvo 
i tvCiuTal Vibvr of llib AKritulture of Nortimmberland 
(Sc^ Huliv. r, \ I) 17J7) 

1787 J tpt Chat its, land surveyor * 

Ihi Vobliintn, tiiiit tni^n, 1 oi d Sliward,and Sur^eyor'i 
Cumplit^tiiiidt in «)i h is tlcst,Tilie<l ivciy C iriuiiist m i 
relative to thb fiiQii|Kr Man'^ ineni f hst'itis) (oini rihti dir i, 

^ the Duty 'in I Oblce < I n 1 u d Sti v, ard in ill Its Tarts w it li 
■uiiic iiselul Hinln to Surioois also th ( uini I 1 ricis 1 
hsintCit throu^I out th^Kiiikloin lywl h iiw <iintUinm r 
Steward inav imirttin thi iri tV U\u ut any i tatepWh Uicr 
in I'vi, t py, r r I easr h I i 1 ond K\ 

1787 if inlt i, (rt orgi, a pr ictu al igru iiUurist 

A now and rniinndt uHSysum I Hula Iry o t\i me 
tW iiiith'tnicd, (lunncil, and philos Jrluiuntr or 

AgridiUure ^>o 

» I78'> Adam, Jamn, I sq 
1 ruIK il pREii^son \cn ulturv r<n(I I vol Svo 
1787 thtglif. Rev ihomas, Uedurut Aulil, in 
Nnrthainptunshirc, 

1 VcLuUiit of tlw \dvinti».<ii ^nd Mitlod (f IVatcrln^ 
Mi uluwit by irt, as practlseil in the < imty nf (llourtAUr 
1 unit 8vo 

i Dh Art of Floating T ind« *18 it is j rii ti'^’d in t1 1 t unty 
of(iloiuester,shown to heir t rtl 1 to my ith r *>1111 xl in 
iirl In this ( ountry with M iinte uul PI in Dirtiti ns, aid 
1 hrer dcscilptive rUtes (i ml 17 11 8\ > 

% tin the Forn ir in and Man igirn nt i f !■ U it d Mr id ws, 
With ( oiTi'ctWps frrrrs foun 1 m iln Ir aiitsrf Mevr 
Hav s, M iishills Hosai i, Veung, and Smith, on Uit subnet 
of FI ating IHlU Kvo 

170(1 Jo/m, an ingt iiious cultnator in 

< lydesdili 

I 1 hougl ts on varUmi Objet, ta <d Indu<itry pursuctl in 
Scotland I* din Kvo 

/ Cfi.ru ral V lew of the Agriculture ot the County of Clydes 
dak 17*) I Ito 

3 Ohs rvations on the difllrent Breeds of Sheen and the 
Stiti of SIUM.P 1 rming In tht Southern Districts or Stotlind 
iiilin 17tfJ Ito 

4 FleiUknts t tgnrultiirc, 1>cing an Fssay towirds esti 
bhslilug the ( Uitiiation ot the SosI, and proiuoting Vl^U ition 
on stL idy 1 nnitpUa lomi IHO" Hso 

17St) an eminent Iwtanist, born 

in Hampshire, 174b, dic^ author of various 

works on prattital botany and the culture ofpUnts 
Vras.'tli.al OtiK.rvMi ms on thb Hrltikh Cini&vt.ti last ad ptt I 
thi laying down or improiing oi Meadows and laaiur s 
liund Kvo 

17'K) Swat/nc, (r, A M, vicar ol Fuckitcliun h, 
Gloiucotcrshirc 

Gramliin Past uv or, a Collectitm of tht 8pv,tmenvof the 
Common PifitnretJrisMw lond fol K nige > vikI 6 | latos 

179U ASiar/tiir, Hittht Hon Sir JoA;i, H irt, LI,.D, 
M P f Foun^ff of inc Botrd ot Agritiilturi, author 
of CodfoJ Ihatth and Longtitty^ and vaiiout 
other (ompilatlons 

la Report on the Subjin t of Shttland \V ool. Lond Kvo 
ka Aodrvu to the Soci*4y Ibr the lm}irovement of British 
Wool, cunRtItutol at Bthnhnreh, 1791 1 nd hvo 

% Aci-ount of the Origin oi the lioird u£ Agricr ttuns ami 
its PregTiiis tar Ihree Years aRtr its LbtaiRi^inuit J ond 
1796 ^o 

. 4 luinulry Into the Nature and Causes of the UMgbt, the 

’*Hust,Indt(wMilil£w IHOJ Svo 

5 An Account f> th;} Systkins of iru^handry ad(»ptcd In 
the moreimpioi^ Districts ot Sfitiand with some Observ 
atiors on die Imiirovemints cd* whuh they are suscf^itibk 
Kiln IKli Sto , with numerous plates 

6 The ^glicultnre of the NcChirlamls ISIG 8ro 

7 1 he Code of iV ricuKurc ISfU Svo* 


1703 Flitobb, W . 

Hiitoricvl Account of the great fevit of the Fens, rnl id 
Bedford l.a?«el, md other Ft ns, Mandit^s, and Low I aiuL, in 
tins Kini^dum, and other Places I ynn, Hvo 

1793 lebioiiff Philipp M A and curate of 
Haling < 

J he Outlines of a Plan for 1mprovin|^/thc frart of Land 
call'd the N ur Fon'St JiOnd Hvo 

179} hrascr^ /io/g*r/, l!.s(i ^ 

1* (jcncrM View uf the Agriculture of the County of Devon 
lond Cl> 

1 (fCiural View of the Agriculture and Mineralogy, hre 
sent Stuc and t jrcumhtcinccs, ol the Couuty of Viukiuw 
Dull lSf>i hvo 

3 deanlni^s in Inland | particutarh re^OitingJt^ Agricul 
tun. Mines, nnd 1 ishei cs lond IhOl avo 

4 \ J cttir on the tv.ost ctlistua) Meins \ r the inipuvo. 
mint of till f oists and Wisum Islands of Vitland, mil the 
LstcHsi n of the F Lshcr cH J nid IMH hvo 

1 Stilisfi il ^iirviy ot thi County ot Wixfurd Dub 1S07 
hv 

1/91 Ft nnuy Gl Ksq, nn eminent Y n$t Hu 
thi in I (ti r tnd nlsu i proprietor 
(k mr il \ IIV ol I \gn iltiirLOltli WtNtllcIi gufAork 
shin I Y M ^^>rs Hi im Hn wn» and Shinclt 1 >n i Ito 
1 >t Pt tnglt , A 

(jiii r i1 \ H V of tl c Igri uhu •* of the C unty of W estnuir 
l*in t 1 dm It > 

179+ V/x/cw/w, Utl/i/rm, Jttmcif ind Jacoby of 
St(Kl will, ncir Claph im, nurhirynicn 
I (lii iril \ lew of tlic t^ruulturc of Biitkln^hainshire 
Ixin 1 4to 

i (icii ral \ icH of tin \„ru ultiirc cf the ( ounty of Surrey* 

I m! rjl ito 

179]- l/«g>/tf<//, If D 

I itUr on tlu ( ulturc of 1 titoiw fiom the Shoots Lond 
Hvo 

179+ 7 tatharny Uanc 

( Luei^l \icwitthe Ahntuliun ofthef ost Riding of \ ork- 
shire LumI 4t i 

17*11 Mt nl , J /in, of lit ir s C oinbe, near King’s, 
bndgr, Otvoii 

1 \n \gn iiltuial Di t nirv ( n stin of Fxtr'ict frim 
thi TiKstit-l haft I Vi tf r t I 1 t| rs 10 13 1 Sv i 
i (i I i nl \ c s of tl t \eri ullurc i 1 tl e t i lint) <1 1 11 l-s 
U r I nd 17)1 4t 

179+ JJnufy tbirtham and HJ/xam, I ind sur. 
vc)ors and igcnts, I omhin 
<1 lunl ViLW if ilii \^r 111 lire of thi County of Hants 

] Ol I tl 

179+ honnUUimy Janus 1 ind survx \or, ind land 
stiw^rd for soiiii ixUnsiVL c^titcs, and TUthor of 
sonu of tin County Surveys 
M d ni \|,ri ut e or ilc in ent Stifc of lliishindry m 
Gnat 111 itriin Fdi i 1 l>( Ivl h 

17J+ inwsy WilUaniy of Hrothertoft, LiiKOln. 
hhire, farmer 

1 i he 1 he ry in I I r I t (L of Drill IIukI an Iry Vc Lend 
4t 

iHUf 

II 

179+ /)of/s, Ihomas^ I sq, stew ird to thr Mir- 
qiiis of Ihth it I oni,,l(. it, i m in of ationg mind and 
gn iltntc^ril),uuivcib dly respieUd, he died ibout 
181S 

(iicrilVuMT fthi \gT Iture fA1 Jtshirc I ml Sv » 
179+ Half y Jofitiy ISA, land autveyor, ]>uiUh, 
‘ind it Pimbroke * 

1 Ceneitl \ lew of the Agruiiliure if Ilreckmik Lond- 

J Gintrtl\ ( oAgruiiliure flhi I iunty of Kidnor 
I Olid )1 It 1 

' <j mril Vi i of ihe Vgrieiilture of the County ot Jl< rc« 
ford lond I Jl Itv 

1 \n ll (|UiTv into the N'ldtre yiuI Value of l.tahehold Pro* 
pertv (iluui hvo 

1791 Put, Hilliam, of reiidcloril, mar Wol\cr- 
himpton 

I I nipnl \ lew of tlio Agikulture of Hit County of staf 
fl 1 I 1 M J S\ 1 

i \ Ciiiur ll Vliw <f the Vhnculture of horthoini linishlie* 
Hvo . 

3 A Gititnl view of the AnikuUurc if Hoiiestershlrt 

isn 

179) Cock}(tnCy Aichtbahfy Firl of Dundonald, 

II mitUui chemist and agniulturist 

1 A rrentliL si o« ing th^intiin ite ( ounei tion tint sill sjsU 
bitviM.li \giieui ure lul Clicinl try 1 hiI Itc 
9 X he iTineii les o4 (hiiiiutrv ii| \ litvl to the Iin] roveinent 
of the 1 rictiee of Ai,nculttir«t 17 ) f 4t0 

ll'Il /Ml, Join, (i/^Waltun, mar Liverpool, was 
born III (htshink 174Sf dm) 18(11 
1 (vintril V iiw oi the Agnrulfiirc of the County of I anr&s 
ter with tl e Ob crvationt on the means of ib Imiiroicinent, 
driwn up fitr tl e Board of Ai,rH ultiire* Loi^ Svo 
d An j'iba> on tl e ( v\l td*! titoes 

179*) /tobf rfvon, ucorgi , lonncrly fdrmcr at Gran, 
ton, near halinburgh, now living i&Ayr&hire 
1 (tnienl \ icw t f the Agru ultiire ofthe County of Mul* 
Liillii III Lihn Hvo 8 « 

^ Kural Hi< illeitions or the Progress of Inn rovement In 
Agritullure ind Ui lal Affldrs Irvint hvo lfl49* 

179^ 3/xf (phaUy Jawehy twenty ye*irs gtrdeficr to 
the htrl ot 1 ivtr|wiol in Sura y, and author of The 
(unfitnt /’v Rtmtnifnanctry an esteemed Hork 
Hints and OIK rvatioiu on the imiOTeinent of Agn ulturC. 
Lond hvo 



Book I. BRITI^SH WORKS ON AGRlCULTUElE. >2»1 


I79fi. Ktrftpntrtck^ IL 

Account of the Manner in which Potato^ ace cultivated 
aiul prcMTvt'df and the Uitcs to whkh thev are aralied in the 
t'oimties ot lianroater and Chester ; KtKetner wim a De*u^j>< 
tiijii uf a new Voncty of Potatoea, iK.i.uliari 3 r coiivimient n>r 
fmuiijt in Hot-hounes and Frainea. Lend. 8to. 

JUnys, *T$hn. farmer at Betshangcr in Kent 

A C^ieral* View ^ ttw AgdcuUure of tile of Kent. 

J^Mid. Hvo ^ ^ 

]79<) Ansfruiher, Sir Jokn^ Bart. 

lUmarkaon the Drill Hiftbaiulrv. Lonil. 8vo. * 

lion iVnght, Sir James, Bart. i 

( )6st>rvationB upon the Important (ddect of piwrTlng Molest 
and other drain iVoin Vermin fxmd. 4to. 

K/rwan, /iic/tarj, LUO., F R S.L and E , 
V R 1. A., an eminent phil090|iher and various au. 
thor; dtetl ]dli2 , 

On the ManniWH most advAntaffeoudr appllcaltle tovarlou' 
Sorts tif Soil, itnd the Caubes of their Jieneiici.ii InllucnLu ir 
eot h pirtK'uUr Instance. f4>iHl* bvo. 

171X> Lawrence, John, *i veterinary surgeon 

l. I^iiotnphuol and PruilcAl Treatise un Iforsi'i.. JLond 
Avo. 

'i^. The Sporuiiinn, FAirUr, and ShoHna Smuh's new Oulde; 
Ticinu the Substance ot the \V»rks of the 1 ite C. de St. licl. 
WjS Svo 

.1. Ilii* Modem Isanti Steward J.ond. ISO!^ Kvo. 

4 A (ieniTal TrcatiMJ on (’attic. load. Svo. 

5 The Parnur’b Pocket ('alcndar. lK<y4. 

G. The New Farmer'^ ('alciulir IV)') 

7. History and Delineation ut the IIor<u in all ita varieties^ 
with H ciiaravlnirs hv Stott, l/md. IS 10. 

H The lluiso in all Ilia Vuiietics and dec. Ltmd. smalt 
Svo. ISl^'J. 

17517—1819. Awm. 

rominunicHtions to the Hoard of Agrirulturci iamd. 7 toIs. 
4to New Sines, 1 vol. Svo. 

1797 Moi /ep, Chf ts/ophrr. 

PraiUt al Dbhirvntions on AencuUure, Drainintr, Ac., intw< 
lA'tlcrs addiCiSHil to Sir John Sincl iir. Ia>nd. 410 

17^*7. Johnstone, John, land surveyor and drainer 
at iiklinbiirgh. 

An \r( inint of the most .ipprmed ^fode of nriiimni; kniid. 
orcordmo to Ihe Sybtein prai tised liy the l.ite Mr. Joseph Klk- 
int;loii. Klim. lio. Suttbcquiiit iditions in Svo. 

17,97. fjiwsoH, John. 

Kssi\ on the l^si of iiiiiLid and lomprcsscd C*attic FotldiT, 
piriiciilarly .idaiittnl for Horv s and Cattle on Shipboaid. iii 
Camps, or in (i n ii ons, w ith useful Tahleb, Ai.. Lund. hvo. 

17517 Di\, WiUinm Spter 

Htmvrks on a ni wl> invinted P.-vtent Machine, for clearing; 
(it iiri from the Straw, instead of thrushinK it with the FUtl. 
Ja)iid ito. 

17517. Hailey, John, Ksq., originally a schoolmaster, 
nHcrwards steward to Uml Tankt^rvillc ; a man of 
enlightened iniiid, vaiioua useful and elegiint ac.> 
quircincMits, and sound practical agricultural know- 
ledge. He was much respcH’tcd by all who knew 
him. 

1. \ (leiuml V'^Iow of the A|mtultun' of the ('oiint> of 
Northumherlfind, !>> J. Hmli v .mu .7. ( uM<w Newi astle. Svo. 

‘I* A (fCiier il \'u>w of the .\uri( ulturc of Dtirh iin, Ac. J^ond. 
ISll. Svo. 

.1. (icni'mt V'lcw of the Agriculture of the rounlj of ('uni- 
iH'rland. Svo. 

1798 South, Rev John, 1) 1) , minister of Kil- 
braiidori, in Argylettbire, aiterwards one of the mi¬ 
nisters of Caiiipbelton. 

A (ieuernl View of the Ag^oulturc of tl\c ('ounly of Argylc* 
Kdin Svo. 

179S. Douglas, Rohcrl, minister of Oala- 

shiels 

A (iencral View of the Agriculture of the ('ountlcs iA Rox¬ 
burgh Ami Si>lkirk. Kdln Svo. 
l7ys Tntham, IVilltam 

1. llvm.irks on Inland ('anals, the System of Interior Nav|. 
gation, unci variouH Uses of the InchtuHl IMane. Janul. 4to 
The PolitKHi Bronomv of Tniund Navigation, fmgation. 
And Drainaire; with 1 houghts on the Multipllc atiun ot Com- 
mm lal Kcbourri's,aiid on the Mennvof Iwttenng theConditiim 
ot Miuikitul by C’oiistructluii of Canals, llPlatea. laind. J79U. 
4to. 

('ommunicatum concerning the ArricuUure and Com- 
merci‘of AmeTif.1. containingohsvTviit.oriAm the Cunniurce 
of spun with luT AincTican Coionjes m the Tunc ot W'at. 
^V'ritten by a Spimtsh (icntleinan, and now edited witli sundry 
oiht-r Papers relating to die Spanibh Intorest- Lend. ISOU 
Svo. « 

4. An HisCoriral and PrarticaFFssay on Culture and 
roiiiiucrce of Tobacco, fauid. ISO). Svo. 

National Irrigation; or the various Methodi.of Watering 
Mciidows; aifbrclmg Means to ineteaag the Poiiulation,Wealth, 
and Hoveuiie of the Knigdcmi, A^U ultural, Commer. 

cutl, and general Kconoiny In tne VlVof Water. IxHid. ISbl. 
Hvo. , * 

G. Aumhoiy Renaarkf on an Essay on the comparative Ad¬ 
vantages oftigeafor Tillage incompetition withuonn. Lond. 
lHf>l 8vo. ^ - * 

7. Two Kefiora on the NavigaUo# ct the Rlvor Thames, 
lauid. IHOis Hvo. 

1798 Mtddleti^, John, E»q., land survCTor, Lon- 
don. . 

1. Al View oftlie Agriculture Af MulillcBCX. Lond. Svo. 

2. Ob^vatlens on the vanous Kinds of Manure* (A'leAfl/- 
AioVAottAiff/, tU. 910.) 1700. 

J7'«>--I8I5 Anon, and W. Dickson, the author of 
Practical AgrintUwre* 

The rommerctal and Agrlrvlluml Magazlnsu 13 vols, Svo. 
to 1808. Contlnacd b** Dickson, LcMUlon, firom 1808 to 


1812. 11 voU. Svo. New from 1813 to 1813. C vois* 

hvo. 

I799-.18X) Anon. 

Prize I^nyh, and TraiiMU iJons of the Highland Society of 
Scotland. Kdin. to IhiO. G viib. Svo. New Sera n, piili'Uhod 
in Th* /fgroeitifrc, conimenchig 1828, to 

IS.'H. V Tol4. hirtning tlie 7th and Hth. 

17519. fVrtghl, Thotnas. 

The Art of Fl >>ti mg Land, a.s It h prortiMid in Uie County of 
Gltiuoe^^. JoNtJ. Hvo* 3 JMates.' 

1795# ParAin.sort, Htchaui, of Doncaster, a farmer, 
traveller in Ame< ic.t, aiui altcrwanU steward to bir 
Joseph Hanks, in Lincolnshire. 

1. xlie KxiMvienoed Farmer, loincb 2 vols. Kvo. 

2. A Tout in Amenrz, ui 1798,1795^ and ISOU; exhibhlng ■ 

a particular Account uf the American Syh(eni i»f -tgrli ultuie, 
with its reLfiiU ImprovemenU. loU^. 2 volh. Hvo 

.8. I'he English rrm tire of Fariniiig, cneinplISed in ilie Ma- 
(fiagemcnt oi a Fiwtn in Ireland* Ixmd. 4bUb Hvo 

I. Treitise on the Jlreedlng and Mauagenienl of Live Slock. 
I/Ond. 1SU9* 2 vuU. Hvn. 

3. (Jenrral View of the Agriculture of HunlinpdunsJun*. 

Ixmd. IHll. Svo. • 

175151. Brown, Holwri, Esq., formerly farmer at 
Markle, near Haddington, one of the projcH'tor^, 
and formally years editor, cif the Fajmer^s Maga~ 
ztne (see ISUO ); a man of vigorous intellect, oouml 
know ledge in pulitic'al tToiioiny, energetic language, 
and an excellent bean and wheat farmer. 

1 . (iencrii \'icw of the Agriculture of the West Riding of 
Yorkshire, biirveyed by Meohri. Rennie, llrvwn, and Miirrclf, 
in nu.”. Lrmd. H>o. 

2 'J'reatise on Rural Aflairs; originally published m tlie 
Kdnibiirgh Km^clopaclm. Jamd. 1H11. 2 vchs. Aio. 

*t Ja‘tLi*i<i cm Iho T)i4tres&od Suite of Agric iilliirlsts 3K1G. 

1799. Haftisier, John, (lent., uf ilurtoii Kirby, iti 
Kent. 

A Synopsis of Husliandry. Ixmd. 8to. 

175^9. .Vor»crtci//c, Right Hun. Lord. ITedicd 
at Vevay in Switzerland, on liii way to Italy, about 
181.7, w'aslniricd in the churchyard there, aiidafter- 
/vards disinterred and brought to England 

1. Address to the Hoard of Agriiulturv on Uio Subject of 
Shocu and WcaiI. Lund* Hvo, ^ 

2 The Svstciu folluwfNl iliiring the Two laht Vems by tho 
Bomlof Agrnumire, <kc. IMX). 4tti. • • 

."r K.U tb .tiul (IbservAtums relative to Sheep, Wool, Ploughs, 
arid. Oxen, &(. Ixind. IMi.! Hvo. * 

175151 Hobertson, James, IJ. D, minister at Callaiu 
dar, Perthshire. ^ 

1 (lencrai \Tew of the Agriculture oi the County oi Pvrtli* 
Perth H 10 . 

2 (icnernl View of the Agriculture of InviTness-Hlme. 8vi». 

3 (lOiicial View oi the Agriculture uf Klniariiiiuftliiii*. 

1S11. Hvo * 

]K(X;—1825. Anon. (R. Brown of Marklo, nca^ 
HdililiiiRlon, farmer, and afterwards J. Cleghurii of 
ICdiidiurnh, aceountaiit) 

FiirnierN Maga/lne. Edin. 2G vols. Hvo. Plates. 

1800 IVashfigton, Gen Gcotge, tirst prosidont of 
the (Tinted States of America, and cominaiider ut 
chief of the armies, was born In the county of Yir* 
ginia. 17J2; died 1799. The moat lUuiitnous charac* 
Ut of the age in which he VwaX , his mantle seema 
to have fallen on General Lafayette. 

1 . Ix^ttivs lioiti him to Sir John Rinclnir, on AgrUulluml 
And other Interesting Tiqiic's: engraved from the originnl 
Txfiten, hO as to lie nil exac t Fai -hiinllu of the HoridwiiUng of 
that celebrated Cli.iracter. Lond. 4to. * 

2 (jLtti rs to Arthur Young, Ksq., < ontalning an Arcount of 
his Husbandry, with a Map of his Farr»; Ins Oiilnicms on 
various (^ucbtlons in Agrb uliure, and many Paiiiriuars t;f IIm 
R ural Kcmioniy of the United States. Ijond. IHOl* 

18(H) Tlwmson, Rev John, U.U. 

Ciimeral VivwofUte Agriculture of iho County of F^fc. £dln. 

VO. 

1800, Stacey, Rev Henty Peter, LL.B, F L S. 

Ob ervations on the Failure or Tumiii ( rops. Ixmd Hvo. 

1800, Party, Vulcb Ilitlier, W D, F.K,S, physi¬ 
cian, Bath. He cultivated his own estate, and 
greatly improved the Merino ryland breed of aheep 
F.utn and Observatinns, tending to show the i^actloabiljly, 
md Advaniagc to the Individual and the N«itlon, c^produi lug 
in the British fslm ('iothing-woul enual to that or hiiAin , toge¬ 
ther with Mono IlinUtouards the Management of ifoe-woullud 
hh(*e]>. Ixmd. Hvo* 

IwX) Dalryniplc, WUliatn, Esq. 

TreatiMion the (Vlture of MTieat rvonil. Hvo. 

1800. Darwtn, F.rasmus, MD* FR.S, an emi¬ 
nent physician, philosopher, and poet, was born 
near Newark, in Nottinghamshire, 1731; died 1802, 

FhUologla; ortho Philosophy of Agriculture ]|id Gardening* 
Lond. 4to. ,, 

1802 Alderson, John, M D , physician at Hull. 

On the linprovoinent of Poor SoiU, m Answer 10 tho follow- 
ing Question —** What Is the best Method of cultivating and 
improving Poor EoiIh, where Liine^iind Manure cannot bo 
hiiu?** Load. Hm 

1802. Battl^, Nehemiah, Ksq, secretary to tho 
Bath Agricultural Society. 

Sumo etinxiry ObstTvaHoni on the Convenlon of 
Txinds into Tillage, and, alitr a rertel^ ('c^^rse of Crups, relay¬ 
ing the samo Into Pasture, dtci Jxind. bvo* 

IH02. Ttghf, William, Esq. 

Statii^lcal Observations relaUvo to the Count] of lOlkcnny* 
Dub. 8ro. 
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1803. SttU, Jkmamiii, F.KS.E., lurgeon, Edin¬ 
burgh 

f Arrirultiirr Edin 8vo 

IHOi Fmdlah i, tlev i,harU «, minlstpr of the pa¬ 
rish of Ncwlantls, in thp county ot Peebles, a man 
ol sound views ol political economy, whose work, 
and whoso communnations to the rarmei’s Mana- 
zinc, have greatly enlightentd the farmers in brnt- 
land, on the subjects ol rent, demand and luipply, 
market priies, value, &c 
(ii neral burvey ot the AKrirultore of the County of Peel ei 
Edin 8vo 

Kriappf J L, Diq , F L dnil A SS., author 
'of Ihc Joumal uf a Nahiialist 

(trAnilnii Jintmnica, or KLiirescntitioris of t1ie Ut ti>s1i 
CjrabMS*! witYi litinarku and occa^ioniU DeM.riuhuns Jxtnd 
4to 

i804 Dickson,/t TK, M D , of Ilcmlon, MuWk--| 
60 X, author ut various work^ lie died in London, 
in )>t*iiunoiis ciri umstaiico^, ui Ihil 
1 I’ffiitic il iKmuttiire iMHte^ laond 4 vols Ito 
H AgricultiiTdl Ma^t/me* or If irmir 4 Mimhlv lournd f 
IhisliUKinr md Kuril 8c< I rum July lSU7> to Ik 

ceniber ISOS H voU Sro (Ser 17DJ ) 

Ihc lanncrb Comiuniun bcliii„ <i roinj Icto System cf 
MoiUrn IIu buiilry (llr ng 1 raLdtal Af,riculturLj Vkith i 
I14.W titJi pigi ) J omt iSll Urt 
4 \n improved Sybtein uiC attic Mantgeiikiit fond 1H22 
t ioU 4(0 

1804 For^ytA, liofteitilsq advo( ate, Edinhur^ht 
author oi 1 fcmtnts of Mofal Sue/ici, and otlici 
esteemed philosophic'll works 
Primipltfs md Prnciice o£ AgruilluTP sjKtematinlly ix 
ploinel iHfing a IrcittbC voinpiiiil 1 jr thi r urth bditiori t f 
thel nc ckptLdi'ihntaniiii'i,nvi cdandinlatgtd ^ v >U bvo 
]80'> 1 ucrotk^ Jthu^ woolst ipl< r at l^cccN 
1 iho iSsturL in 1 Pruicrticsf f \\n< I illu triitd, iiith a 
De^cijptl It uf the Eiifi^ltsh I kt < l<t.U 
i \n I tSiv on Vi ool« out doing in I x imiint nn of (he 

K ‘i iiit uf W lol in (Very l)ihtrii.t thrn^li ut (ht. 

iiiLdonis and the AKuis poiiIlhI out fur i(s lini luvoiiLiit 
jMlf • V 

18() # Vt m vo», Ot Rf 1>, 1 IIS, senior phv 
8iciiin t€ bt GcorgcS Hospital, Uttiircr in iluinis 
tiv, and on tKe theory and praitico ot modn me m 
London 

A ( ominiinii irmn (A the Ii tnl f A(,riiii1tim on tYu TNi 
o( flncn \ itii >1, or Siiliihue ul Ir ri is i M mure mil n t) c 
J’llltaiy (f I iiing and ilurning dcjtndiin } ir(l} t ii (Y\id« 
uflnm l(ncl Ko * 

180) Sonuivtlley a aurgeon in Huidin,^ 

ton, and for some tune jumt ctiitor with Hroisn ot 
Marklc uf I//tt' IntmcFs Ma^axifu ^Set 1700) 
<1c died in ISOl 

(tincral VU w of (tir Agrunlturt of 1 ist 1 1 tin in, ftoin the 
IMIiem ot thf /i/l Jl Yurt >ntni rv 111 i<oiil hvu 

iKOi Aiton^ JVtllMin^ bhciifl bulibtitutr for the 
middle wml of lanirkshirc, author of various 
papers in I he latmet s Mo^azint 
i Ivsiy on tYic (ir i^ln, (^u'lhtiC's, iiul C uUiv'iti m of Moss 
Lir(h (tlisg hso 

2 Cicntral View of tlu Ai,n uUiire if the ( uuiity li Vyr, 
witli Obsorvitioiiaoii the Meins otiU liniio\uni.nt tilcg 
IdlL 8vo 

1 0« ntral View of tlie County of liuu, iVc (ilnsg ISlC 
Hvu 

4 A Treitise on Diiry lliisbinilrv Lil n ' v i i 
ISO) /Irff Aer, a I ondon irchitcct 

1 Farm JiailUingR, ci ntaining lK*siffns for ( tt u,cs, Farm 
bouses, 1 odi;«.s, I arm ) IT Is, Vc Sixl’ldcs I on I Ito 
V A Dost rlptiuii of the VIodc ot liulldmg lu Fim? IbUO 
4(0 

180) HooAt Thonui^ Sutlont Lsq , sometimes 
called button Thomas Wood 
A Ireatise on (iNiisiitn, on its venous UhCs, and on its Ap 
pli< toon kV a M<i irc bvo 

180) Malcotiu^JamtSy land surveyor to the Vnnr c 
of Wales, &.L 

A Compendium of Modern Husbandry, flee lond Itols 
Hvo 

180(3 Stmth^ Wdham^ enf^incer and minerTlogist, 
a man ot extraordintry exertion ami merit, more 
eape^ciilly as having hern the .fiibt to e niiposo 
geological man ot Lngland, and also inu&t valuable 
county goologu al inap« 

1 rhcTmproveine tl of H >ggy find by ImRalion,*isiarricd 
InlOflYict b) him J nuY Hvo 
V ()t)sertHtiuns on ihe Htility, Form* and Afintgtimiit rf 
Water MeidowH, and the I>rHin(iu ^nd Irriguiiig 1 eat b 
vrith an Vciountof I'nsley B(v, nnd other ixtrii rdiii try liii 
provemenis con luetcHl fer tlie Ihike of bedford l^nd 18o*J 
ifvo f- 

3 iieidcHncal Map of England and W lies and port of Scot 
land IHIA 

4 (veol^ed Table of British org'uilu.d Fossils ISIO 
3 ( ountjr ecological Mips IHIJ 
]80f> AwuUen JJin. a land survcior at £din> 
burgh ^ ^ 

I rnbkn for computing the W tight of Ifay, i ittle, 3(c by 
Measurement loud limo 
it Fiiirraer s Pocket Compiiiion it Hn 1812 8vo 

18()7 yancoULrtfChntU >, land vaUu r 
1 A (reneral V^iew of tlve Apiculture of tht County of 
Devon l<ond Sto* 

Jt (teneral Vliw of (lie Agriculture of Hampdiue, Including 
file Isle of W%ht iblLHvo 


AGRICULTURE. PaIw IV. 

1807 HoUawi, Henry, E^q , M D, honorary mem. 
ber of the (leologital >Society, author ot Tramli 
tn Greece, and other works, .m eminent London 

ph)M( iciii 

(leiicroi V lew of tlie Agriculture of ( heslnre laind 8vo 

1807 Jhadretk^ JatatAf a clergyfiian iii AngUb*. 
siurc, an e\eclient eheniiat, a guo^ iiatujalist, and 

agricultural philosopher ^ 

1 l H!w of (he Mineraiom, Agriculture, M uiufacture , and 
1 isberiis ut (he Isl ind of irr'Ui, Ac Eiiin Hvo 

2 (iSuird V^Kwultlu. Vgriiultureuf the. County of Angus. 

ISn Hvo * 

JSOS IihbA, Thomas^ tdiimr 

1 Y)e 1 xpe iinintd 1 inner hvo 

1808 Lounffi/t AndjtWf M D , professor of agn. 
culture* 111 the uiuvirsity ut bxlitiburgh , a learned, 
wigeinous, and most benevolent man He eiiU 
tiv ited Jus own estate* in Kinroiib shire, and was 
extcribiioly employed <t8 a lind valuer and rurtl 
eounsellor He died in Deeeinbcr IHjd 

1 I> s ou«>4 r x| I ini(i>r> of the fs it un nnd Ft m of i C ourse 
ofJeciuriN i M^ri uUun and llunil J ononiv I'din Svu 

2 Oltsirvati >1 Si. 1 I ivi Stock, in a Lalitr to Hiiiry i Ihu, 
bs I i din Hvo 

A N tes in the CuUuic • d rropping ot Arilli f ind 
Edin JM2 Hvo 

1808 Ofoy, a retiiod machinibtat Ldm. 

burgh 

11 u(,h vvr t,lit s As*)! lint i r, *i ]*rsctifal Treat! c on 
viii IIS liii| It iiiei K (inp I ved ni Ag)JcuUurt, illustr itcduitli 
lb i ii,,r iviii) i d n hv ) 

1808 J{ tidofAt IhootaSf M U,born in Shropshire*, 
1710, uas lecturer III Jiotun, at Oxloid, and alter- 
wanls ph>si( lan it Bristol, where he died, 180S 

1 (t (m1 V(1\m e for (lie HusI iiidin'iii In flirvest, an 11 >r nil 
til) I III J il lur in Ifit Births as Uso lur otYicrs who uilt 
take It in V\'ll! 1 We ifhtr Sv > 

2 (iniYie Meuistti lett lliiig the f bar i ttrol the Snmn tr 
Scis n, Slid the Ik tu fits till i xi eiti 1 tr ni (lie ( uhlv iti< n 
1 1 ir) issis will h VII, tilt at I )W leniieriturcs ( Va J \ r v 
ni ) 1SU2 

Isos lliilixiill, liuhetl, 1 !>q , an ciiiiiient gtolo- 
gi^t iiiil niiiK r il(i),i'.t, iuthoi ul rnmh nt Hu la- 
iLntu>ii,ls^i , III iiibtruitiVL .Slid Liitirlaiiiint; work, 
piibb^luit in 18il 

Ol s( rvation.. on thf TnfUirncr of *.» il and f I in it. iijion 
Will, witli in e isv Mt(l I f nniriviig (he (ludty f 
J’lik.li I e I tliJiiL, VVkX'l vnd Jf n(s f>r ihe M im,., iniiii uf 
Slid). S Mitlio iisimil Nit s uul Ueniftiksby (he Kii,lit 
Ho 1 I nl *«oiiiirvilk 1 )tul Sw 

ISOS Duttoiiy IlitVy I s(|, landscape gardener 

1 St It sticil ^'iirvcy w 0 c ( i n(y of ( lire Du tin, K\o 


ISOS Cut 1 / i H, John ( hnAutn, M P , of W orking- 
tun Hall, CiiiiilHrl uiel 

1 Hint n tlu 1* in> f ItislihgSt ck, and Lettering 
thi < nliti n ut the 1 or 1 uiiil Sv i 

2 A lour m hcl nd 2 v 1 S\t iHlJ 

ISt)^ S/eii«vf)«, iV , Fsq , M V , hbianin to the* 
ireasurv, author ofvanoub woiks, «iiid i wider in 
the priiuipil encselopadi IS He died in 18 0 
Ceniril View ot tlie Vi,rieul(urt of (lie County ni Sum\ 
Iiond Hvo 

180^) Atir, ItobDt, surgoein, 1 K snd ASS 
Idiiiburgh, an eveelknt naturalist and general 
sehul tr, dietl, 1S14 , 

S[ Kfttual, A^r cultui d, and 1 uIiiil il Survey of Jierwick 
btiire hvo 

1S(HY HCApt Ihomai^ upwards of 20 
ycirs in Heiigil 

Agriculcunl Meihinism or, a Display of (lieseviril Pro 
pm esandl o vcrsel tYifV (hieli , liii) It menu, ind M ichmcry 
(oniu< Ud sTitl) HusI iridiy loud Sv i 
1810 Datnts^ Hei//er, A M 

AenneialV ewif the V^ru ulturv and Domeslic Ki onomv 
of Noriti VV ales J<nd Hvo 

ISlO Ilunty {.harks Ls(i 

r« atlsc on tlie AIi rm i mil Ani,lo Mi rmo Broexib of Shot p. 
lond Hvo 

1810 t(ia7ns^ 

A Ncwhiystemot Vgiieulturca id I ce>dmgSlock Lond Sto 

IHiO I a//vA, i/u//)), Duinlricb 

AliiUist nfionnfirws Svo 

1810 tdfuwottky ]^*'ha}d low//, Fsq, I U S 
and MR] A, civil ingiiuer, rcsidcht at Lclge- 
worth J own, Ireland, aiitheir of vinous works 

Vn Lshi) on (lie (iiihtruiliou of KoadA and ( xmagee. 
lonl S\u ^ 

1811 At ifA, Qtor^ Slet nr, 1) D, 

A (jeiicril V leu uf the Vgru uUurc of Vlierdeenshlre Rvo 

1811 lUndnsoUf tanner at Broomhill, 

near Annan, Dumfriesshire 
Ire viise on (he ltret>di(<>g ofSwin*' and I urlng of Bacon, with 
Hints on Acru ii tur il Suhjis ts J>din Svo 

1811 Fatetjy Jokn^ sen , mineral aurso>or A 
man ot sound views qn all subjeaU , a philosopher 
and an agruultunst, ard territorial improver of 
gr<at exi>erience 

<>inera] V'uw of the Agriculture and MineroU of Dertiv* 
tliin J ond 1 vols 

Isil JMuilon, John Claudfas, F L G Z andII S, 
landscipe g^rik ni r, author of thf I ncyclopiidia of 
Gnrdaung, and other works, and toundcr diid con. 
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BRITJSH WORKS ON AGRICULTURE. 


riiictor of the Oardener't Magazine, and of the 
Magazine <if Natutal thstmyi born In Lwiark- 
chirc in 1/Hi, began to prartUe in 1803; to farm 
extunmvely in Oxfordshire lu 180!), and in Mid¬ 
dlesex in 1810; travelling on the Continent in 
IHl'J-IH.'i, m«18l9, and again in 1828-29; now 
residing at Bay^vater. 

I. la-iigns •‘•r laying ou‘ Farms and Farm Bul'dlnp in Mb 
Srirfch Sole, adaised to Jpnglanil; cninpn.mg an ArcDUotof 
till liitroiliK lion of the iterwii kshira Uusbon&y Into MtiiiUo- 
ses anil tlxfonUhire. ]-unil. 4to. i 

k' An Kni'yi'lo|iiinii4 of.lin'iculturei Lond* Svo. IS^I- 

181 .! ivaikt-T, ry 

An Kssiy on Draining Land by Iho strain Kngino. Lond. 
Svo. 

1813. Mar^, Sir Humphry, president of the Hoy; 

Society. LI-.U., V.F.K.I, litlin. M.Rl.A 

&0. 

KkmenUof AgnrultiirftK'heinistr) ; inaCouneof I.<ccluns 
fur the Uuitiil of .Agrit ultute 4(o and Hvos 

1814. Shurcft\ John^ rarmpriitCaiptaiiiHcAd, iu>ai 
lladdiii^'toii, Scotland, and one ot the authors oi 
the Survey qf the tlest Ridtugof Yo^ksfuiCy alouK 
with Mr. iiruwn and Mr. Uennie I71K)), after, 
wards a iand agent, and fiiisilly steward to a noble, 
man near sStirhng 

tkiieral View of the AKiiiultun; of the (Irkiii'y Islands. 
Cdin. Kvo. 

181 >. Mouhray^ Buyntmgton^ Esn 
A or.uturil l're«itisp on the Alethtxl ot llr«'edingj Hr.'iringj 
anti rattening Dmiie^tu I’oultry, I'lgcons, .itid J(,vIiIm(s. ^vo. 

181S Littii\ John 

l*i.i(tual (JlM'nMtinns on the IiniirnTtinent and MaTidge* 
inent of Mountain .shei'ip and ShfR'p l''arnii>. Mo. 

1811—I8r» Sunjnortf l*tn<ier. 

I. Trciii'yO on the ('ii]ti\<iti«Hi of Alangold ^V^lr/i;l, as Win¬ 
ter I'uod lor (^\llle. hnncl. iSto. 

2 On the ini|iroved ]t(M>t-root as tV inttn* KocmI for rattle. 

1813. lit! kbet Ir, Mo) t Esq , lornierly a f.irmoi* in 
Sutlblk, allorwards un exteiiaivc pro'pnefor and 
rebident cultivator m the Illinois. Drowned there 
111 181^.7. 

1. Notes in a «Toumey through France from niepiu’t through 
Pan*, and L>ons to (he Puenets, and Iia< k tlnoiign Touiunxe 
in 1811. d«*b(.iiUiiiir the Jlahii'* ol the Pimple, .md the Agri* 
fultiire of the (Country Svo 

2. N'>ti..> ill a .louniio >n Ainenciii from (lie C'oaht of A'lr- 
giiiM to Ihi* Tirritory of Illinois. Jaiml iSiS. .Svo 

181 ‘> Uuiuhift Thoinus^ Esq , surgeun, Y'urk 
DibHc'rtalion on J.nnui and iisf and aliLihO iii AgriLulturc, 
''inbraiing «i View ot ib ( hcmiral Ctlecls.- Uvo 

1816. AndenoHy Wiltimn^ fanner, Angusshirc 
tMi-a rvatioris on a new Mode of Stacking ( oin, |)e<uli.iilv 
nd.i|»tiHt to Wot Sensnns, retoniiTieiKling a I'iaii, MiccL'ssfnlty 
|ir.Ktj<a>i1, liy whic h coni in ly b« stackcu with ad\ iiicige soon 
alter Inniig < ut do^ n Svo 

1818 Mncwi//iam, Jtubfi I, Kiq architect iilid siir 
VI) or, TiOndoii 

An hksay on the Origin and 0|icTn(iun of the Pry Rot, to 
Mhicli arc annexedt •Sucf^estjou'i lor the riiltivation ut Purest 
Trees, and an Ahstiact ot the FoksI Laws. Ito 
18 PI Jk'V T. 

A Suiveyof itiL lluslviindry of Kastern .ind Western Flin¬ 
ders, innde under lUe Authunty ot the PuUhn Faiiinng 
hixiety. Svo. 

IHIP nWiants, T IP. 

'pile Farmer’* LaHjer; cttitaining the \VlmIe of the law 
and ItK'al < ustuiiis in ngard to .Vgrn iiltural Possessions, Pro- 
IH'rties, and Pnisuits. Hvu 

J8l!) Swtnbotuney R. 

Tiic Farmer’s Nmv and Complete At count Book 

18l}i. Btaikiey Ffancih^ first gardener, and aftcr- 
ward.4 steward to T W. Coke, Estc M R of Holkham. 

1. On the C'onveisiun of arable l.yinu Into P<i6ture, and on 
otluT rural buhjpi h>. Ixmd IM') 12oui 

2. On the Management of Far n yard M inuro, and on other 
rural Su1>)ecLs. Lond. Ihl*>. l2ma. 

3. A Treitise on the Management cd* Hedge and Hedgerow 
Tiinlver. t2mo. 

4 On the Economy of Farm Yard Minure, &c. l2ino. 
1820. • 
h. On Mildew, and the rultiire of mieat. 12iiio. 1821. 
h On Smut III Vllieat. l2rno. I.S22 
1820 Htgby^ Edwardf M.D F L S 
1. Frainhnghamt it* AgricultW'y .Vc , including the Eco* 
nomv of a small Farm- 8vo. * 

2 Ifolkham, Its Agriculture, 3cr. Mo IH21. 

182f> GrhcntffwattCy IVtlhami apothecary, of 
Wells, in Norfolk 

A new Thcoiy ot .Agriculture, In ^bii'h the Nature of Snih, 
Cro|»s, and Mamirti is eiplainra, many prevailing Vrejudi es 
are exploded, and the Application of Hones, Ovpsuni, i.i.nc, 
Chalk, ^c. determined on seieiithic Prlnc iplea. 12mo. 

1820 Moateatht Robet f, a forester in considerable 
practice agent and valuator.* 

The Forester’s Ouide. Stirling. 12nio. 2d edition with Ad¬ 
ditions, ike. Min. Bvo. lH2Lplu<>i 
' 1820 MotheryJohiu Castlc*Hill, Carseof Gowrie 

llic Farmer and lamd Steward's Assistant; or, a Specimen 
of Farm Dmik-keeping, exhibiting, in a ronclse ana simple 
Fonn, tne Tranaactioiis In the arable, grazing, and woodland 
1 Vi>artmentH , a general Cash Account, ana an Account of 
the {'hfirge .ind jMcharge Upon each l>ep.'irtment; tlie Whole 
Sefisricd from Books ftf real flusmesa. Ho 

1890. Johnson, CUtht/ert iVtUwn, F.f* and ILS. 


An Eftsav <m the of SaR fur Agricultural PnrjNwe^ with 

Instruilions for its Employment as a Manure, and in die 
Feeding of (\iltlo, dec New Edition in 1827., 

1820. BurroughSt Edwatdy Kfcq. 

Eskasson Practical Hubhandn and Rural Econenny, Svo. 

1820. Beatson, Major General /Hemnderf Ute 
Governor of St. Helena, dec. 

A new Svsteo" of Oulttvatlun without Lime or Dung on 
.Hummer Falhrw i pnutUed at Knowle Far>n,lu the t-oun^ 
^ Lond 1.S20, 8so, Plans, add Sup^omunt. 1821, 

8 VO, l^hicw. 

1822 Ftnlay^oh, John, of Kainos, near Muirkirk, 
Inventor and Patciitec of the sclLcleaniug Ploughs 
I and Harrows, a practical Rinncr and an ingenious 
man * 

A Treatise on Agncultiiril Suhjewts. 8vo>i>1n(e*. Sul so* 
quontly c hanged to Tliv ilriiibh Phi iner, div. Jomdon. tH.'ltk 
8vo. 

1822 Sahsbtny, U', formerly a botanical nurxory. 
man, now a private teacher of botmiy, Ac. 

'J'he Cuttswer'^ Agrjciiltnral Companion. 12ino. 

18"J2 b/un)Oy Colonel //tzica • 

A (juidi' to Farm lk>ok-ki*t’|>ing. foiiiidcd upon iirCtial Praev 

lire, and mnai new and I'uiKise Pimriples Kov.i) Kvu. 

1822. AV//>/tT, lion, Ifd/tiim ,/oAw, i'Mi.S. Eilin. 
|>ost captain in the Royal Navy; a vicc-prcsaU*tit 
oi the Risteral Society ot Selkirkshire, ivc. 

A 'I'rcatlso on l*r«U‘tic.d Store Farming, as appllcahle to (he 
Moiintimous Hegion ol Ettriik Furcxt, mid the I’lLstoTal 
Dibirit t of Scut land m tfini ral. With Kngrnv lugs. S*t>. 

1822 Cteghotn, Jornn, E*<q . ionnerly a prat Ucal 

farmer, niterwards Oiliftir ot The FtnineFn Afngu* 
ztney author ui the .irtielc ** Agriculture *' in the 
Supplement to the F.ncye. Buty and of various 
arti( les in that work 'oiio of the be3t modern 
wiitera on agiiculture. Mr. C. is now an accountant 
ill J alinlMirgh , 

Oil rho di‘pri»Ld State of Agriciilturo. I^ln. Svo. 

182.3 Fan bat /i , zJohn. 

A Trovtisi* upon Hrot'clmg, Hearing, and Fording Chiviol 
And HIac k liu id Shv-rpin hvglv lH.aTi( is, with < IlisurvatiiMib on 
l.iyiiig out and conducting.i Storu Fane, Ac. Brrwkk. Kvn, 

1823 Low, Diiiodf E'vq Haul to l>c etlitof ol tlie 

Qua) fn iy thmrtial of AgrtcuHitre. # • 

Ol)si>r\.itiom on the nrcM'nt .stato J^andid Proiioity, find 
on the Pros|)«i ts of tlx* Ktinilholder, aiid^lic FariTiLr. lalm.Mo. 

Monee, Francis, 

An Kh&ay cm Agnculturcj and the Manageniciit of J^andvd 
E tilts, Abi.nU'c'ii. 8vo. • 

18J4 Sttulatr, OVM/gc, ELS F,IT S, formerly 
g<‘ir<iciicr to the Duke oi llcdiord, at Woburn, now 
ol llio firm of Cornuiek, Sou, and Sinclair, nuracry* 
men, New Crosn, Deptford * « 

Ilortuv tirainineus WoburiicieM; or, an Account nf tho 
Risullv of v.iiiniis Kxpcrinientv on the Troiluf and r.ittcnjiig 
I'ropt'ktiL's ui ditlcrc lit (rrabst>v, and ollior PlAiits u ul os Die 
Foral of the more v.iluiilih' donicsijc Anmials , instituted hy 
John Duke ol ]<i>clford. Touhith in iiddcd, an Appcmdix, 

I ioinlmg out the dillircnt iiraj»su* IiCht adniMd for tlie Alanu- 
‘acture of L. ghom Bonnets, iSc<. Loud. Hoyal hvo. 

I8‘J4 F F, Esq MR 

A few Prartiial lloniarki on the linproretnent of Brass 
t..i,nd,hy nuaiis ot Inigatiuii, Wmlcr-tlocMling.and Drainage; 
ill a iattcT to the Ouiurs and DLiujiier^ oi J.and iii the 
County of Kssex. Lond. Svo. 

1821 Stanry, Rohett A harr’jstcr 

Ksxriv nil (he boiielicial Direciion of Rural Expenditure. 
jOihI 12infi # 

182>. ihldttrh, Bcujamh}, a farmer on the Duke 
of Bediord's c^tatc, near I'ctciborough, and fur 
80inc time editor of I he Faftti Jouirt, ncwi*)Mi)cr. 

J^wiv on the Weeds of .\grii iiliiue. Lond. bvo. Edited by 
(« Siiic lair, for the lienelit of hic wulow. 

1K2.7. Haywardy Josephy author of the .Scioncc of 
IIortK ulturc. 

The Science of Agriculture, comprising a Cominmtaiy 
tn, and roiiip.iraiive invistigaiion of, the Agritultural ('hi> 
m-iiy ot Air KirwAri, niul Sir Humphry Davy, and the 
'iKle«if Afn’iciiltiire nf Sir .rohn Siinlair, Sir .luseph llanU, 
md other /xuthors on the ^uhiist with Jlniuuks on the Huht, 
ir hl.uk Blight m Mheat, ot vrlilc^h tlie tru«C.iUM: andiu 
'rcveniion are explainctl. Lond. 8vu. 

182.7. Anon, 

A Treatise on Afilk. lAjnd. Svo. 

1825. Bnyldtmy J V , land-agpnt .ind .'ippr.'iUer. 

Tlie Art of v.duing IU*nt% and Tillageh, .ind ll>e Tenants 
Right on entering and quitting F.irins. 2d edit Joind. 8vo« 
382.7 Bachannny (ieorge, civil cngiriciT. 

A Treatise on Kofi<l-i»akiiig, JtailwAy>, Wheel Carriages, 
and ihe Strength of Aiitnialii. 

1R2.7, Cle^hotnyJameSy accountant in Fklmburgh, 
conductor oithi* Farnto^s Magaztue. * 

Thoughts on the ExpinlUMicv of a (ieMer.*il Provident Institii- 
tion fur the Benefit of the WurkingC liucses, Ac. ik<. Kilin. 8vo. 

182^ Stecfcy AndreWf a proprietor lu Die neigh¬ 
bourhood ol li^linburgh 

The Naliion.it uid Agricultural HUtoryof Peal Mom, &c. 
Kdinbingh, Hvo^^ 

1820 IVdhets, fyiHtam, junior. Esq, of HoU, 
Norfolk. s ^ 

A Memoir addrciiH'd to the Society^fogghe Encouragement 
nf AriK, Monufaeturen, and ('onimerce. on tho Planting and 
Hearing of Purest Trees, tkr. &c. liolt and iamdon, 8vo» 
painph. 

1S9‘J. lyaistelt, Charles, JEm; , chainnan of tlip 
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STATISTICS OF 


Conimitrec of Agriculture) of the Society of Arts. 
I^ditul l>y Tonoi>I) Jopling, archilci t, member of the 
liiKlittition of Civil rnglicer^ inventor ofthe Sep 
ti iury *)ysUin ol generating} jjints by siinplc con. 
tinuouH Motion, InUiuinentu for drawing Curves, 
Ac &c 

J) si<n4 or Agrirultural Sullilingf, 5ce tic tomhlrharo 
ftliltnl, IMms and lieinirkt on (iti>rbam rnrin yard, Oh l( 
fir lurly u and abtoIt \\w b on improvod I oiid Hvo 
18Ji ti', E»q , burgeon, Keiitonf near 

1 xeter 

Tin M n\itc>* A It < e to mj NLi^dibours on the Uho and 
Abu>e (f S lit IS a Miniiro, det I* x«ai.*r, iiimiili ttvo 
* and «/ 

Tifininsx Briti li l''irrtHr< MagA/me I/ind 2 tqIs Rvo 
C oiitimieii under the name ofthe British !■ armors Maguint, 

2 VI Is Kvo 

IS./ Awn « 

Ihi Farmirn ItoftMer and Monthly Magn/ine ofrorcicn 
A til Duinidtc I Tints (ilangow In Svo nUinbcn, lunithly 
Co tiiiMod In rr t t:I 

IHJIj ^itadimSy Afthur, Fnq 

films to thi karm rs of Hit Bironlm of Firth anu Birgy 
. ( ( uUiv'ttiiQ^ Afangoid Wurzil, Ikuis, ( arruts, *uid 
I irMieiis VVexfordi Hvo 

1K2S—1831 Anon, believed to bo David low, 
rs(i • 

1 ho i^iiart rly fouinil of Agriculture F hnburgh, I vols 
8to 

J ill. Fr j I SAvt tnd Tr'insutiom iif thi Highland Snrit*ty 
erf's! itl md are Iul lidiltlfi, llong Mith this vrurk SIM 
1S28 KennkiUf, i «q , son of Mr Kennedy 

the late Lininont nurseryman of Hammersmith, 
blew ird to Ixird Willbughhy Dc Lreshy, author of 
i\\{, Dnntu u f f InndfnUft it huimn, ki 
I On the (ullitallm f the Wi ti lanK in the TTnIted 
Kingliin frtIupmM if hmhng 1 ini Inyrunt f r tlu nl It 
Piirmiv n«using r'lrHhul \id an I th r<Iy fhmiiii hing 
the heisv Hurd nsiflht Iph llaUs ind on cl e A t| e liency 
of ni'iking so nt 1 ros isiun f ir th** o^td ind diubltd 1 auj tra of 
Irt* III I J ind Hso 

i i he I liSLiit Slate of Ttnnncv tf T sid In (Innt llrihi 
tain sh iwing ti e I rin i| il ( ustoms aidPractki ' 
^ncoirnnf'aimoutiuing lin'iiits. Act Loud Hv i 

ISi*! J ant^rt, Ifst ph, , 

(Mts w ulonti m the Kural \tt iirs t Trclind, or a Fric t c il 
Treatise on I'anningi I l*inl ng and Itardentrig adaptt I to 
the (IT u io>t m es KiAnirLts, Soil, and ( Um itt of tlic ( uii 
try Dublin, Sv) pp 1^7 

18iM SltphtnffOi //gr, drainer, momber of flic 
Ncrei 1 in nnd Wtrinljiidak i Agricultural Sot ictus 
III Sw((U 11 

The Iractuil Irrig'ilir tcingTn \ count erf* thoT h tv. 
Formition, If I A1 inig( III ni i Imgin 1 ^fcld)wr with a 
iTtiiultr \c lint ■>! th< Su t i or irn^iti n niSutlaml 
o irhith IS addid, a Irattital IrtitMt on "itraighttiiing 


AGRICULTUI^E. 

\VAtcr<€ourMfi, protecting Rivor Bonki, and embanlLlng low 
i ands. bdin ovo . 

J8i^ I)ot/li^ Martin. 

Hints originally Intended for the small Farmiws of the 
Tounty ot Vvexford 1 ut suited to the Cirvunutances of oiiiiiy 
Farts rf Ireland Ifublln, IHmo 

182q lull, rhofnas. Surveyor of Roada 

I he SiirveyoFs Guide, or, every Man hu own Hoad maker 
rvnpnsing the whole Art of making aw repairing Hoads. 
l*ricct for Work I'dstKetford l^mo 
TS2<) Harti y, IVtUtam, originally a manufacturer 
m OKt.|row, afleruarda a great cow keeper ijnd 
builder there Ue died in London in 1810 

I he Harleian Da ry System, and vi \f count ol the various 
AlLthodnof Dairy Huntandrypursued by th< Dutch Also,a 
iilw and lni\ ruved Mode < f ventilating »«eit le with an Ap 
pciidlt cunt lining useful Hints ^fuum&l on the Vuthorsea 
ty^riLriu) f r the M*iii^mtnt of Heiigerow kences. Iniit 
Ircv Sr ind thr Aftins of Tcnderuik livrcu land fruit 
fill 1 on 1 H?o 

182 1 Sh tckland, 0 , Etq 

A Discourse on the Poor 1 aws of England ind SiotUiid, 
on the Poor (f Irclind, and on Lmigratlon bond 8vg 
18.<f Inn net, Joshua hithtf 

Practical Ofa’o.rv tiii ns on the Improvement of British 1 me 
Wx>l ind the Nation li \dv intsges of the aral le SsNtim of 
Sheep Hu>l>andry , with iU sxki» on Che S'ixon ana French 
Systi ins 

ISjO Anon 

lliL T il rary of Usefiil Knowledge Farmers Henu Svo, 
I*) nuiiil LIS to Tiiiuirv l> 1831 
IS jO Ji nnnigs, Janit s, Ebq, author of the Family 
Ci/clopfdta, Ac 

\ 1ti t 'll 1 TcitisG on the History, Afedical PropLEties, 
ind r lUivadoii of Fob lu o foiiidin 

ISJO J?* rr^, the Uev //<;iry, an t xtensive firmer 
in Worerstcrshire, and uiidcrbtood to be the prin¬ 
cipal proprietor of tho Bntish larmu v Maga- 
xnu 

Ini] rovi-d Short horns ind their Prttcnslf ns stifd btlng 
in this ceclritcd lin xt oft iitli diuvtl Iroiu 

icntiL Sour IS to whuli is iddcd, in ^n piiry is to tlulr 
\ ilii firti neril Purposes iliiid In ( mfitition with the 
inn roved H ri-l r Is l nl hso Medit 

l8J() lirodtfian, Ihomas, J sq 

\ B t miLil, 111 t n il, in 1 Pr irt il 1 n itlse on the To 
hir c Plant in wht h tlu \rt t ^rowiiij^ an 1 Ltiriig lobicco 
he Diiti II I Ics IS in ide f mill nr to eiery Ciiti it) an 

II cd Ir 111 the Olkserntions cf the \utl or In theUnited 
Ls if \iiur i, luid his PiictiLe m Fitld CultivaUo^in 

ire in 1 id n I Sv i 

1S3(J Dany, John, Esq 

IMisirvitinis in the Dj eisi. which hm lately !»ccn so de 
11 hictoSh*e\ cillilltinL r t jith inriirnlirsin^ tie 
luses ind inntitely dtsiril ii,, the Mociis rf dlLitnig iti 
in, An 1 1 oiniin^ (uc thoM. Mi ms whk U ou^ht to be ad< pled 
prevent Jtb KccurrLiiLe Bath|pUTi|h bvo 


SicT. II. Bibliography of Agriculture tn foreign Countries, 

78 n'» ^umttou^ teorks m ng ;icultiin arc puliliohctl tn tin 1 ranch amt Girm in hngiiagc^, and a con. 
aiiUribk iiuinhcr in the Ilaliin , but a great priiiwirtiiwi of tliiiii ire trmsl itions from British authors 
Very ftw agriiultural books hive been printed m tlie Oiitcli.t kiiiish, Oanwli, Swidish, I’ulish, bpiiiisli, 
or Bortugiit'.e languages, ind searedy iny in those of Hiissi i or llungiry We shall iiotiK tliLpriiiiipal 
]?rLii(.h, berinan, and Itali-iii works, exclusive ot traiislitiuiii, and add alcw American books. 


SuBSFCT. 1. Bibltug?aphy of rrenck ,lgruu/lwc, 

7000 0/ rnneh books on agi iLiiltmc wo have given a st lection only those who wish to sec a complete 
list are riferrui to the Bibltogiaphu Agiomnniqui , Pari>, 8va , in whidi arc given the titles of upwards 
ol !20(10work», iiirluihiig transi itioiis and hooks on ginleniiig A gi ntral idea of Frenrh eiilturc in all its 
braiK hi k may <«' obtained Irnm the Nouvi au Coun Com/ilt t if Igt iruttui i, lf> \ ok 8i o (i dition ol 18,!1), 
coinpikd by tin members ot the Si rtion ot Agneultare ol the 1 rent h Institute, each of whose names are 
giviii to the ai tides he contributid 


liS*; Fiienne,OtailiS, ct J /rainu/f, physiuans 
Etujiiie,i e Steiih anus or Stephens, m the Ligiiining 
ot the k xtcenth rentury published various small 
trills on tiardening ami other ruril topics , and , 
he colleeted them together and published them, 
under the title of Prtrdnim Rustuum, treating of 
gankiis, trees, \ ines, fields, meadows, lakes, forests, 
on hards, Ac Having married hts daughter to 
T.i^bault, they afti rwards studied ngrieulture con¬ 
jointly, and published the Mm\on Suitufue, tho 
modern odiUpns ol whieb are still the most popular 
•grii iillurar works in I'ranre 
J PriBdluni Kiiktlcnir in fit 

i L agri, iiliurc el JVf.non HustI pie Paris, in 4lo, 1570 
IjW Aitsson, Ol Diiiphiny. 

De I Vrtet Heleiieede Irouver siintnrntlesbaux. Sources, el 
Pmitaines nachdas sous 1 erre, outre mmt mie poi^icH Mu>un!i 
Vuloalrasdei AgncuUmmet aicliitiHlea, Inu to 

1583 Wegmon.i’Ai/iAtrt, a lawyer born at Cha- 
s ]on8.jiir-toane Died in IVki. 

Lb ColasobiAn Kustlsiir, conlensnt une Dcscrlp 

tkHi d. Dnoze Mots et dcs Oustre S uson', de 1 timde, avee En 
■eigni.nMnt de ce eue k Lobounoir doit feire par chaquo Moia 
Paris, In 5ro 


1600 Strns, Otivur de, the laird of Predel in 
Langui due He was born in IS'?), and died in 1610, 
at the age of S(/ years lie w is (mploycd by Hen¬ 
ry IV to form a plantation ol the white mulberry 
ill the garde II ofthe ruillcries , and he is generally 
(onsideied as the I ithef ol the culture of that tree 
in France He published a great many useful 
works, the prim ipalof which is his ThiOtied’Agtl. 
nUture, the first edition of which was published in 
lism, and the COth m 167'; 

Il Thdatie d jiarleultun et Mesnage des Champs Paris, 
amoll Stu An enlarged nlitlon in I rolii Ito, . Ich Tolunlin- 
uu Notes, and a Histeneal Intruductlon, In IIIUI, 

1602 . hit liter 

Brief Due ours t onteiypit ia Manidre denoumr ks Vsnk 
Stk, Sec Avee debeilHspiguree Peru, m4to 

1604 tJiffinas, BartAi limy di , valet dc ebambre 
to I oiiis \iii 

f a Paeon defureet Berner UGmlnede Mariers,lcaii|dveret 
rpplantrr, gouierner I<a V«n k bwe au Cliinatde Prance 
Paris, in lime 

1607 Finet, Cite, a learned professor at Buur- 
deaiix, author of a work on Innd surveying 

Ia Malsun Lhainpcslic et Agricaltarel Pans, fai M. 
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Boo* I. FRENCH WORKS ON AGRICULTURE. 


I(i63 Palin, Ckarlet, son of a phjrsiclan of tliat 

Diinc 

i roll^ de^ Toutbe^ ('ombn'^tlblc* P*rh,1n 4*o 

1703 /.o«w, bom 1658, died in 1717 In the 

latter t>art of nis life he seems to have been a book, 
selk r, or an author by profesbioa 
1 l>u tionnalre (i^era! da Tcrmck pro|»rei k I 4|Fnrulture, 
leur« «t h tvnioliMsivi* Pana, la JSmo 

^ J *1 NouTcIlt Maison rusiique* ou Economie (ydmrBlctlM 
UifnMle la Coinpagnt* IWu. 2 %o1a m llo 1755 « 

" 1 ^^otlOllllc.(ydnl£^aledell<.a^lpBgne,ou^ouTtl]cM<U 
njtisUque 17CS « 

4 Nouveau b\au.ini> d’Igruiilturp 3vnK in Avo 1775 
17P1 Bouchi-r d'Afgts, At^ionttif Gaspatdf advo. 
cite iiid author of some workh on junsprudeme 

( (mIo UuiaJ, ou Matifnei a Rdbleinoiu conecnioni la Uian^ 
de 111 inip V voU ^ 

174d 2^irumu9t Htne^ Antoine ruchauU^'^itur 
c^,alcarni(l naturalint, born at Uochcllc ui lo^, 
died in 17 >7 

Art et Pr'itique lie PArt de fUre dclorcr, cn touies Saisom, 
dtH Ol&e'lux UuiiieKhquet de toutesKsptea Psins, lii)])nm 
lloviU, 3 voK jit 12njo, *iv«c tig 

1750 Ilamit^Du Monctau^ Uemy Ltuts rfa, a 
famous It( nch writer on Uural Economy and V(.gc. 
table Physiology, was burn at Pans, 1700, died there 
ITSJi 

1 Iriitt de 1*1 Culture dcs rerra Pw 6 vo1h l9mo 
*Z 1 Umi*n« d VgrlcultuHL Par t7r4,2vols» l.^mo 

3 lint d<. |i lonsiTv.ition tics Oroiius ct tm ir^rtlculkr 
au 1 Tome It Ftr 1751 iJmo 

4 iTiit<^(ks \r1>riS4t \rl qui h (.ulti^ent cnPruici, 
ui pleine lurt Pir 17 Z vu 1« ito 

' i rait^ loiuplit den Itow et dts I'orCu Far 1758, 6 tom 
4to 

i TK 4 nns Lt PI mtation> clos Arbres, ct dt Unr Cnlturi 
1 ir 17Mi li > 

7 tiisloui d iin Jnscete qui dcTcrc ks (iriinii de 1 Augou 
in IS 1 IT 17( 2 limn 

5 lie 1 I xpl tatun des Buis, cii Mi >111 de tii« r Pani di*s 
iailLits dtiiii riitiH* <>1 li'iuus luta^is Par 1701 i vuId 
4to 

') Minioire stir la Garenic ct SI ( uUiin • tn 4to 
In ])ti Irinbportjde la< ciii*»crvitiviij tt de la loict du Jins 
1707 Ito 

17^1 lianctii Atexandti Aubtit r/i la 

CVirsnon, a 1 ibtinous Dutiniiir) maker, wa*! born 
at ] rntt m the Maine, Ihnn, dud J7'i4 
DKtioimaiTedfAerKuUure ivrU Sso 

lilai ttt iibianan to the Prince of Conti 

i ss 1 sur 1 \f.,ri4.uUun. Mudemt Pins, m limo 

1751 ////(/, tiu^ ot Pourdtiux. a zealous agn. 
culturibt, author ot bt\tial woiks lit died in 

ill s(.rtatinn sur 1 1 Ciiisi qul corruin] t ct noircit lis (iriinos 
de JIIl (I ms Us b ] is,m llo 

l/OO ff' 

Jnstruft on bur M Minieii difli ver ct de jurfcilionnci Ica 
]ktt.s 1 I Hint Pans, Z sds 111 liiiKi 

17l)0 AUitXf Bans Augustin, an advocate, and in. 
def'ttigable loiiipikr 

I A^roiiome, ou bictioniuire portalif du Cultivucur,i lols 
111 H\u 

17ii0. Jhnrh^oz, PiOfe Jostpb, a ph)sjcian, ind 
member of bcviral societies , bom at Metz 111 17 il, 
dud in great distress at Pans in ISC)? He wrote 
aU>vu tiiree hundred volumes icl itivo to medic me, 
agrieiiUure.the \clcrinjiry art, and natunl hibtory 
A phnt (Butliozid/ta) was named alter him by 
I/Heiiticr 

1 Ixrttrc sur la Methode de b'enruliir promptctni nt ct e'e 
tnni«ricr sa Sairti t ir li C ulture dot t cgCtHUX, in Sv» 

2 T^ettre sur le lli^ de Snijrni, In Sic 170S 

3 Jbstoiredis liibectes nuiubles k 1 Honnne, lux Bestiaux, 
&( In limn 1781 

4 Manuel umuI et dconoinlqiic des Plantes. rnritt*nant Jeur 
l^opncHes pour Ics Usages Kononnqua JaTi*>, m limo 

5 Ifistoire drs Irutertcs utilr-s a Ifoininc, am Animaux^et 
aux Arts PirJs, tn lim > 17H5 

S *1 rsit# de la J'eclie, ou 1 \rt de aouit ettre los J'olssons \ 
1 i'nipirc da iJoniuia, pri^cikie dc 1 Hint ir* Nalunlle dc ces 
Anliimux,m lima 17Sfi A 

7 ])iH>serlHlion sur la HcticTATC etii ro)r<*L, lenr Culture, 
Mcthmle |xniren tlrer du ^uen, &e fnl 1787 

8 Dissen-ition sur le ( oclion. In f I 17S I 
liiHsertation sur Ic tan de Sibtiu, in fol 1780 

10 BiSbcrtatian bur U 1 auiic Mosens de la prendre, in 
fbl 1700 

11 Bkaertatlon sur le lirigc delft Sole, in fcl 17i)i 

li. Manutl laboc il ct Htemutatoire des Plnntes, ou 1 ralM 
des Plantes qul soiit propres k fiire rimer, dvec la Maui^rc 
tie cultixer lo iabic, de k prdjMitLr, ct dc jugcr de ses lo is 
Efkudanala h(K 2 ^t<i, zn S\u IvOl 
IS Manuel rcmtortol des Plantes, in 8vo 1700. 

14 Manutl V^rlnolredes runtes, in Hvo 17')0. 

15 Memotre sur le Bid dc Smyrnc, sur le de Turqule, le 
Millet d'Aft-ique, et la Poherbe d Alqrs^Qle, PlAntes Alimcn 
iaircb pour 1 Homme, In Hvo 1821. 

16 Althnt^re sur la Manl4re dc former dca ProlnetNstu 

rclla. In 8to. 1805. ^ 

1760 TurbtUs, louts Pranfms Henri de Menon, 
Marquia de, a ni^netor in Anjou, who liad been 
m the army, nut who retired to hia eatatea Mid 
broke up and improTcjl a number of acres, of which 
he publlahed an account, welt known at that time 
in England. Artlrur Young, when ki rrance in 


1787, waa anxioua to viait the Marquia, but after, 
with dillieultr, hiidiiig out the catate of lurbilly, 
he found tht Marquia had died in 1?7*>. having 
ruined himat If by laUibluhing a |»ltcry There la 
a very intereatiiig aciouiit ot thia viait lit ioung's 
Timr, part I p 1 1 seq 

I Miiinotre 4ur le. UafriLhciueii., In 1 tmo 

£ PratiijtieiU. ‘ Aiclit.iiun'. TarU, in 1.4nio 1701. 

17(>1 6ki//u/, JuIicH Jean Jaiqtui 

Ihsioift. sur Ich manthesd AfowultureK. plua srantageuses 
Jl Id Province ill Nurn ndir 

J76I Acrm Ig/tUg Louts Jostph /hlbptht dCf 
■Tn ufheer in the army 

1 1 \ci >nomii, ou l orpscompld des IMmiptu dc TAgrl • 
culture, &c 8 \oK m Sic 

i Bouvbcic \uroiiorniquc, ou Ic Guide dci LabouKurs, m 
8to 17Ii2 

• 17(»i Jh^ptaics, I anient Ptnoist 

1 Fr^serviurccrntre I 4griinoini«,oul Agriculturer^kiuiti H 
ses vrals Paris in 12iiio 

i iJktoin del tgrifuIiurcliiK cniie, extraite di I Hktoire 
Nalunlh dc Flint, B\et den bclainisbcinensct dun IWidirqum. 
liiiio 1715 

1762 Dcspommuis 

1 lit dc & curl hlr immij ten ent par 1 Agi icnlturc Paris, 
limo 

]7b2 1 ofQtUc, Cltmtnt, advocaic, and mombtr 

of SC^ iml SOllCtHS 

1 Menu ire sur hs Moiena dc multiplier alv^mcnt in 
tuniKrsdmisIt PiisO liinib 

i b^sni cur 1 IJistoirc natunlle de la 3aii|ie , sur It's d f- 
fdtnb Aloyciiia ( 111 on lent cmi lover puur It ditniiii la 
licNhclU, in limo, lig 1718 

176.J L*2 tang de la^ballc, Simon Philibert de, of 
Bhotms, a Jauyor 

])ea Priir cs artinc idles, ou Miyens dcpirfcrtlonner 1 AgrI 
ciiltiirc diuib tnips hi lrovln(.i*s ck liinie, fturtout en 
Chiinp*if,i‘^ I >rl 1 firretien cl k Rtnouiclknieiit de ] EiigrAis 
ivcL nil irai«< siir It ( uUuro di li i j/tmt, du^I rj'‘ft(, ct (Iti 
SiltifuiniCt un« IHshmiiion sui I bxportition du Bi^ Parts 


. noJ Haithizih Vat mot tires, an oiHc or, actre- 
firy of imbasay, and mtmbef of vanouc aocRtiea 

Alt iTioiri*s d igiicuHure, dec Hvo 

17b) /7«mW, .1 phyauini ot Toura * 

AtiiKse (hi nijqui des Xtiics di H I roiiuSc dc Touraine, * 
(1( s ililh rt ns > ngrais propres b k>s amduncr, ct cli b Scmeiu cs 
coiiK n il It'S & cliiquc I* s| c c dc 1cm *iourb Hio 

17<>i } iani;oi\, ArrAu/try, dc Nc ufcb^ti.ui, mnn. 
boT of the Institute, the Senate, , a distingiushcHl 
member of the Pans Agritullural Soticty, and 
iiithor ot nnnu rous papers in thtir memoirs 

1 \ vk aux ( ultivatnirs «t I’^opnt tiurev ck Troupiaus, sur 

1 I niMic ration dis Xaini-a Purls Hio ui \li a 

/ Fssai sur les Afo^cits dc tirer Ic Pirti leilui avanv 
t pux tic 1 J^iptnitatloii dun Duindnc Ikinu ou Sjstime 
d V(,ilculture puirkspctitslropritUiics. Nculch&tcau Hvo. 

17 10 

3 bssai sur 1i Nt'ios it^tt Ics AJo)ensdef In pnlrerdiiia 
1 Instriutioii pul lique 1 hnscigncinent dc I \gn ulluro, hi li 
laSo< d Agricidturi di laStmCfflK Hv( ISOi 

4 liatp rt sur le Pcviccti nnrintiit (It's I hirrues fojtil la 
Soci^td 1 Jbre d Agriculture du IH pirttineni tit la Seine, laris, 
Svo 

5 IWnrrtoire unlTcrscl ct raiMiiui^ d \grlcultUTO FnriSa 
liino iSOl 

176J Pit^fonUiini 

Afalson Rustif^uf *i I Usage d« Ilal Itansdc fa PirtK de It 
Fi Micetquinixule, iinnucsousk Nomdet tyeiim 8vo 

17o3 r/titta/ An oftjiir ot the ro}«l forests, 
author of some tracts on gardniing 

Instiuctions fiinilicrth en tirine d Fnueticn sur Us pnn 
Cl) luxOlyctu qul cumcriuiit U ruUurc dt^ Tcrrci iWm 
limo 

17b4 Btitrand, Fhe, a clergyman at Oil)C, in 
Switzcrliind, and member of various societies. 

1 1 mitd dv rirrlgatloii dcs Pr^ 1 imo 

I Fkmciui d \gncuUure, fundus sur les FalisH les Ital- 
fioiiiMiuciis, a 1 Ufi'ice du Icuple do la CaiUiiaenc 8vo* 
1771 


ap^l. 


17b4 Bit hand, Jean, brother of Klie 1) 

1)01 i:w*iu reUtivinient a 1 Economic Uustique, ou TraitH tie 
1 Irrigation dcs Vti» 1 sons, linio 

17b4 Dupont, of Vemouns, formerly a mcmlier 
of the constituent assembly 

1 betlre sur la DitRfivnce qiU so trouve entre la Orandc ct 
la Petite Culture Soissons, 8vo 

2 .lounnl dAurltulture, &c Hvo 1766 

17(v7 Chamfnay, 1 outs. Marquis de, an amateur 
pic grnwerand ciilinst 

_j 4 rt de cultIvcY Ice Poinmicrs, irs Poirtom, et de fairs Im 
C idrcs, selon 1 Usage de NnrmxndJc P itIb, limo 

17l>5 Sarayrnde-btUteren, an officer intjicanay^ 
and “ gcntilhnmme servant ” of the kAg 

1 AgrkulMTe np^numtsle h I Uug* dc. A^srlculteun, 
Femiien, et laaboureiirs. Parln, 1 imo. 

i (ours cmnplet tl*AgriculUiie, ouLeconspSrlodiquestur 
cetArt. 17HR —via 

17fi8 Zg shi^de^a^ / er%ane. Louts, of Marseilles. 

1 r*iitd de la USif mte, ou Rocbeit hes sur tout c« qul a Hap* 
port k lette Plante. Svo 

1768 Man hand, Jean Henrt 

Ijc* D^losseniens Cham^tTM. 2 vols* tjmos * * 

1768 PaiUau, GutUaume LohisTosmanoit de, of 
Sens, author of a work on bees 


OiAerratlons et hxp<ri«nc(» sur diverges Partial d'AgrlcuU 

(urc Sens Svo ^ 
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17fi9 ChaHvallon ,« clcigyman 
Mwrai 1 <Im ( hainpH, on K« urll choM, iiutructif et amw 
;nc di toiil i| 4111 e t lo plii,i t till «t le plus Nitti »iiin. poii 
vine Alsanee et tgreiiuint it la Caini>u,n« Ftri' 

I / no 

17()9 IjC B txe 

I ^tuii bur lo Harab ou £(Xainon dos Melons proiirf^s pmi 
iMillir, diriKCT et fairt proiinror 1«6 Jliras kuivi (Iuii 
AiLtliuk U ilo do bicn examiner les ( htv mx uue I jiit \«ni 
Rc]ii«ter Mvoy llg 

1 (Wi Hi^avd dt V Uh , of ( rpat, in Daiijihf iv 
AKniolrt sur la Culture de I Asuaitaitle, ou Suinrom 1 arls 
li’ro 

ITfiO A/tUtt 

1 Vfi'moin. tt Tmtrnil dOlservati .ur los M non 

4 . e ct n uv j ( Ml 

. . . .1 1 HuiK , U I ir 1 Irniii 

il[IK, siL i Mai He 1 1 t ir LI t 
. ■ uu Pins \i no 

i Mli ■^sur Uv«T<<4 c>n Ini tiin^en Ttn- >u \n ti 
tiroiirci i fine j )iilr Uh I ttif* Ml n L^iHik 1 bt ti iiiiedtHion 
uUstlllcH JoLticiSpSvn IS04 

377(4 , mibsionary at Ptkiii 

Kefltxi us sur 1 \gri iiltiirc cl htir leiix qui h^ ii ir 
tir tide, itlo^edcli \iiledc M iik U i et di in f \ i 
F Id lie I on ji »v> inr Kic i fiOiij,, 1 m] tre ir dt 1 1 ( hme « 

II J irr irii, AUiulU lun re.,uiiit trihiUen I ran ii>p 
P Aniiot (t 1 111 lit iiir M Jlt),,uifme Mtiulitdil V i li 
U IV dt ties InnTi| lions et litUes I«ttKs cl I rift cut 

1 I italics llrentiUs mi 1 llte* Ho ilo 1 ifis, S\o fit 
outriiHt t«t luntuv sons ] Iuh u wi raj fwirt 

I77u B auNit, 4iUornt, ui tiiiiniiU I rciich che. 
mist, wis born at Sf nhs, 17-S , dud IHO; 

Ml in lire wr le-i Vrgiles on. Kit lieu lies sur liNiture dt 
J cm ties I III jrqresti I Vf,n uMure et sur It M) cna de 
ftrt User i tflu qut » iit ‘stdrlU 1 ans bvo 
1/70 /Item 

>n itlopt 1 1 I inoml|U( lU^vst^mog nil 11 rm mo 
piisdquc I )nt( 11 It le me lit irtb 1 1 itipies ] oui Uriili t r It 
li( iistrv itiu I dts fii tin t ptrctiiiliut Mtm 
bn s (U 1 1 SoliLii. d \fcri ulturt do Htrnt \ ttnl mi, 10 lols 
8 v) 


1770 lOi/tit born m Tyons 173-t, and 

killed tiKr&on tht SiliUmbcr 1793, during th6 
sipgt ot th It < ity, by a bombshell, whith buried hw 
bhitfiid rciniiiis in the ruiiib ut tlie apirtmint 
« whiib be o0 upicd, he began hib^ciricr is nn 
author, by writing in the Umnint tit Phtfsiqu a 
d W^twe Nntwiiu^oi whuh (rTuthur Digoty is 
editor liencxtuii u[>u d iinnsi It with his 
Unal or Hmal ihilnmn} the woik by which 
he IS ihufly kiio^sn Hl cultiv'ittd t fnm mar 
Jk/u Ks, \thu li Vrthur \oung wtnt to 6tc whenon 
htb tour in^l rim.0 in 17^7, but tiu Abbe Ind ktt 
<tuu mount ot the Jhshop ot Ik/iferts, who kept a 
mistress aoim where iHiir, ' 
modiously Visiting htr, a ro ut made m ross the 
(irm it thi (i^Dfiisc ut the pros inn Ibis ocii 
Mimed iquirnl betwten tht Vbbnnd iheJhshop, 
whiih cnikd in the fnimir being oblifjOd toi(int his 
firm Ihc \bhc, liKt all other nun who dej irl 
Iroiii (oinmon pi u tici s, w is lool i d on as a t itii itul 
and wild cultivator, and, bee iusc h< p ul his stables 
and tow housts, it w is reported by his m. ghbours 
that he paicd his vint>ard lie wrote a great 
m inv w orks, t hiefly on agni ulture 
I 1 Vrt ilu Ml 11 pscur ixtriit du Tcuriial dOlscrv 
111 ins sur ItI h>si]vie, iil^nii 
U Iriilc de 14 tiii.illiuri Alinn re He cultivcr l4 \ulUc ct 
U f ol -iftldin extiii c unc Jlu k T>h niillcL de ciu itianii 
V Use <y)Rt (I (k sen Odem disngr nl k Pin , in H\ 1^71 
T f Mirs ( omplrt d Agrimlturc i he n jut, Prat luc 
rconomique cu nu Dictl>niilire umitrscl dAcriuilUiit 
U lols In 111 ITJG 

1773 Bi ttyfiy itahi% I Impold Chn)h}> Am , i 
luiuh^nubti I mi ous w liter, was born it Ik mi it 
inout, 17tb , diid at ririb JTS'i be Ind a gu it turn 
tor N ituial History, andabsistcd Uutiun iii tht iattti 
volimiis ot his great work 

1 T e ’s^sitniL de li ttrUliftilicm, Sio 

2 (ctUchisme d l^ri ultuic, c u Ilibhofiu5quc d s Oqns de 
la f iiiiinj, ic. 17/1 l2ino 

177i rtoffyti 

I, -Irt dt flrhlistr los Tenres, <t d*. prescrvtr ck K iiclde, 
comm et M |hii dt Irais, ks Arlirtti it ilrl riss i ix, 

Its \ ignes, ^c M(!'thndt d kducation uatlomlt tt i aiiu ulierc 
r tri» 5 vjU in Hvo 

1774 Lcrouet , a friar of Hit order of C itcaux, in 
the Abbey of rnsay 

Print ii>es dt ( ulclrattur. ou Essu *ur U ( ulture les Phirnps, 
*c<* avec un 1* Atd \hr«j,t dta M iladics dvi ( iiltis^tours, de 
liuisBc»uiax7<H des Rtiiitdesuiur Itsguenr ml^nio 
1778t Bidliai /f, du it at Paris in 17^13 

AvIccpioMe KrancAise ou rr-iiie genernl de toiiles lea 
Rnsji dont tm pent ne wir, |Hiur prtndre let <>lM.aux qui aont 
cn rrann Ptflt, in Wmu 

I?"!) Anudhanf liuhtri Pa^eaX^^ lib*'anan in 
Pans, and member of the legion ofnUnour 
Tmimal cPAiontulture, 5ir depujs lanvicr 177D, JtiMiu'cn 
IXoimbre, 17 m Paris. l%vc»ls In Wmo 

3779 Mftupit^ v^lct de chamlirc to the queen of 
Louis XV( 

1 LAlt de la Vig^, eontenant une nouvelle Mdthode <5co 
numUiiic dc tfultiver K Vlimc In 8i o 
I Aim sur la V iftne, k»\iiu tiles ibrrts In Svo 17SG 


*) Almanneh, ou Manutl da Vigneront de tout let Pms 
P aris, in Kvo 1789 

i78f) Bouthu r, advocate at Vienne in Oaiiphiify 
Ilf ttoycii h 1 1 f iinijiimc, ou Hc^dcmim. h la^uttUon queila 
Mint 111 CoiinalMiinLei r^cessaiRt h cm I’roprlitoire qul fait 
valnir son HI n pour \ivre h Ia f amnaipie dune IM iiii^ra 
uiilc |Hur lui tt li» Pa)s«im qui lenvVeinent. dans le t at 
»u ks Iroprklairts tie tleniLurcnt point d4n« Jeurs Unni, 
cyitUcs hiniint eg dement Its ( onmisMifCia NectAsatret pour 
(pit les Cures, iiuUpendaminclU di leurt augusles toncticmt, 
} ucKiU etre utiles d Itun 1 iroi«ieit3 Cicneve, ui Svu 
17^' CifptmaUf tbh/^ 

Ornuhotrophic tfUhtielle Farit, In avec fig • 
I7S0 MalUt^ Rubitt \avuty author of various 
workb on gardi inng and rural sub cits 
1 r* sLkmntaiied \^ri uUurv,di( Pins Jnl^mo in ui 
1/Hl Panmntut^ irUottu Auguittn, liorril"!?, 
Montdidur, in The dt jwrtintiit of I,a Somme, 
OIK ot the most distinguished ehemtbts and t irotul 
philosoplic rs w hit h h ive appe ired in 1 ram e, luthor 
ot I giL it number oi works, and cooper itor in 
11 ) my others, as tin -innafif dt Chimn, \ouoiau 
C d j nruitHn he is iniyor ot Inghitn, and 
bis 1 smtli giiikii there, baul bvbometobe more 
II lily stoc 1 ed wilb r ri phnts than iny othir m 
J iiropi ot Its size (StL ) myt of (iaid p IHO) 

1 K« hn lie ur Ksi\t|,,tliu S:]urnsHins ji cUm ks 
Jims <1 Jh elk, j (.ciMiit rii pi iiti leb \.hmtijs finlmme' 

1 u i n S ) 


t( I s F 
T Ol 
**' 111 1 r tc 
in XII 


t I 1 biir Ics Mojens etc rindrc li HU* \Iou(httd 

I r i II linj T y I'Ml 

r li f nbtr\ d c ii tf 1 L s i^t des Hi(*b dt i ur 
Jilt llcrieitix in Svo 1"S 
< Merino It sur Its S iimiilc's 17)0 

7 Mt IK sur 1 1 N ct irt It la M mil rc cits Engii R 17JI 

8 M n lu ur li.s e I ti rts 

) 1 r uc sur ( I 11 ) ni d 1 c ii«. cn S\ i 1 1 1 

10 \vis sur la f ulture tl Us I u^es d s Foiuuics dt leiic, 
in hvu 

11 J Ti ilu Ml in Ptno 

I 7 S 4 . B engiiifcr to I oiiis \VI 

1 I Me at 1 jut i| 1 1 jLi *» LILT 4 rts 1 x 'M in if 1 t ir s h 1 \ k 

ri Jure tt I IL f Uc. ic 1 in . i s 1 !« dik] in Itf lie 

I7‘'J Liulil ill fniir, Intoine iluis, a ilistin. 
guishiil I itiiot, founder oi \ inoUi im lul in^litu. 
tioii>, iml luthor of many |>rojtcts lor tliL jiulilic 
iil» inti^i, n liu h Ii ivtbcLiK irricii into (.(ki I with 
suKcss author of, and loopiritor iii, minycto. 
nomitil publu atioiis 

I tvi^ ur fis ]IIi> ,,1 riiu ^ in 8 vd 

^ lid ll tt I q t rt ,s 1' ] I It I iirLS ruriun T urn'll d E ono 
mic Rill III tt J) II 1 st Hit lar uiit s> ittt dt it de 

Froj nil «Tes 

I7si Pirmontu r, Dtjeux, and othtrs Sco 1781 

Hill III III llivi itt I HO ' on t \i, tt nn VI itui,, 
a llvit,* dv \ il-i tt d < uni i*, is tl in , piiLI shtd 
inoinlilvi Urn fs vuU tils 1 

178-* Oit/m/iit, (miiiiL of Boulo,{iio, where he 
ciiltit itts hisunn tstitc%t fourstt, ind his imh 
lishld a usi till gink nine work (I nruL oj (iiitd 
1) 1121 A 1) 1S(.) 

Xf I IKS V r I Vtr lit lit du 11 il nns v, el d s ( nntons 
rurih lies so sins Jloulogne lij hvo 
178 > t/iabt t f, P/ti/ipfk , insjif ctor general ot vete- 
iinary bcb )ols, md member ot tIu k},i in of iionuur 
1 luwtrucii II MIT 11 Manic ft. cU coiuIuitl tl htusirncr l« 
VtUIll’S I bLUcre^, in Svi 

£ Clt^nu n rlu Jaait di ^ a lit, d<5sleni-ii soue Ic N im dc Lilt 
111 in 8\() ISO > 

5 U une -\lu Uion du I a t dc \ \ h , A.i F it a, lu Ssu 
ISU' 

nSu Sijvutn^ B Dc 

Instruct Ml hui la Manicra He cncilln lesFci illrs He's Vrluis, 

I s constrver et He ks He) I r \ inaiiFi-r anx iksoiux. lub 
I ir OidrL (1(1 Hoc In Svo 
1/H7 Afmnur, i phvsuun qt Montpdior 

1 AKnin re sur.ies JI itn cl •Mince ) la Cl tun dmPrt’S, des 
Ch<iinis,iks ikncs, cl H( s Iciiii 1 Jk) s 1 ris.nNv) 

2 Mcni irc sur U NicikiIc ci ks Munliih d umliorvr 
1 \grlculturLdLn!i le Dihtu t dc Montj illicr, isignon, In 


17S7 B) otf^onm f, Pn 9 e Ma9 n li/gwv/r, member 
of the kgi lativc issemblj, ot the tonimission of 
monument**, and author ot a mi nix r of pipers m 
the Meitioirb of the Puis Agricultural Society 
1 tnriic rural cu C^alnidner ii 1 i/sage Hes ( ultcvateurs* 
irii, 2 roll in 12mo 

y rcuilledu f ulfivafcoir 8 vok m4to 178H 
1780 Uiquot, B/t 9vacbcg ot Klieims, ms|)cetor of 
manufactures and commerce 
X Ami dll CulliTateuf ou JE’Msals Riir les Moyens d amsliorer 
M I nnre la f ondit cm des 1 abourcurs, Hes lournalnrs* des 
MTuncs depitne, visnnt dam ic^ Canqin^ies, et cetle dv fours 
>mmes et eft kurs Bnfeivi F ms, 2 vols. In Svo 
17h0 Vaicwncy de PeniUe^ P C, bom at Broagp, 
and condemned lo die by the revolutionary tribunal 
at Lyons in 1794, a sealous agriculturist, and much 
reipee ted . 

1 Oiiservations, Exp/rlencx’s H Mc^mom nur 1 AgilraiKure, 

- . WT les de U MortoUtd clu Polaaon dans fts jUang* 

Lsons, la 8\o, fig 
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Book I. FRENCH WORKS ON AGRICULTURE. 


3 Ohitervtulonfi sur left Gumm ftvo 179H. 

3 0 ufri.hdAffrUulturedeVjiUniicl'LnUlCttrolbii^mcitdUT 
itierL Varlief Memoires vi 1 ^ur I \|{ni.ultuit, «t 

I 4itictilur«iiieiit sur in ( ulturc it TA'D^licmitioii dch lirrnt, 
It ix^ihenumtet la Culture deft AIatom, liCul 

lure ct 1 IMi^ du MoraiSf &c 8vo ISiH 

17^K> Coitef i4j a uriobt uf the oratory, author of 
M>rnc uiet€)proloj||Cal tracU 
1 JAcnns canienfalres d'A|{nciilture, pir Demanded ct pfr 
ltepoitft«S| a PI/a&Ke des fcn&iifti avet uuo do Ouentipnft 
girl 4(plnUttire limo * * 

i i iiLthiMne h dog Ilaliitang di li Camp ifjie, aur 

U<> l>^iiurh ttiixqiidfli kur binit tl Itur Vit sont LXi>oft^S At 

I no f7iJ 

17*Ki JJuftot^tJ Bf authoi of an interesting me. 
moir on hay lurks made ot thu toiked br^iu hn 
ol (In nettle tree in eoiriinon i^se in the Moulh o 
I* ranee 

I^euilli d Vgriculturo, d f lonotnic Kurde «t Pomeslipuj 

II dll Lr pnctairis, ^«c Uo 

17*^10 Mitt/t ty t fu um 

Mm ’ ’ ... 

I'ft litrui CL it iiuU!8> ^ruKii ilci nt ciux di. I 
<h4ni]B^m Svo 

17‘U Ahtti/ty r, of louloiit 

Ol st*rtAiions dc li SoiiLtd d Igrl ulturc ftiir la O K'^tIotl 
s i«u)U,i>i ntOML) IT let niiU d N^ncullun itdi I Tiiiutn 
d I \*>MriibfLi NfitDnile I I Mg d«N O ii tint >. (uukiiif 
1 I il utik cm ni n au l^ri i,ri di l' \t,rn t Uuit 7 S\ > 

17^11 / awofgu m Molt \ht ; ic % (hn in n CiUiU 

Iaum<, i btaUbintn, born it Ihiris 17.) > ginllotincd 
17*1) h( Has (steimdl a pUriot, a mm ot torrec 
inoraN iiid ekg tut t isto 

Idti^ dun \|..u ui UT l^lrotc sur 1c Ditruhi ment d«.s 
iirii't imulo SL h s it mi ti s i iiniKs ^ Ic Ni 
1 i lUs (i ii>i 4 ii^t (r tint i 1 nihtsj Sci b\o 
J?a Bafllit 

Instriiit Mt iir liVhnt r )i» )i ruHniiyCt ItKtcc 
Hull Ml Svt> I Irm I 111 II ti III ilu J n h h 

J7'*l Jissf ft llitni -f/c , pi olessor ol igri- 
(uUuri itid (omnui c lu tht iinti il schools he 
his piul gre it ittditioii to the ’Vicrino bunl 
shi(|\ iiid the Aiif^ori > ituty ut goat, o( whuh 
govi iniTiLiit h IS put i 1 irgi stoc k undtr Ins r^u 
1 Va <1 MIX ( ulliv itlur • s r 1 1( iiltiir du I I it cn I r n it 
lidlue pir II St(.icu K i\ ilc U I^riiiltiiii 1 nils, ir 
Sv 

^ dumnild \|,rKu1liiu il(sv dcslfiliiin^ k I'l ( un 

1'Will Svi 17 0 

i \niMU d 1 \f;ri ulliire 1 1 m i e pir'MM I siirniicl 
H)x 12 i tiinl frg Ainuiilty> iiiiouuin monv (l'<>0) to fitsir < 

Yi luincs S\o 

A liistruclloii Hinr les Afouris d« detrune li^t Hits dc 
( h iiri| sit lib Mul >ts \ ulliLc I ir Ordtc du \linibtrt ilt 1 In 

tint III Ss 

0 Mernoiic sur i Irntmititiun h Iimre iltsflicins u 
d Ihiiitl cihiiiurt S\ i p 12 1 iis ISl ) 

17*1.) (; 1 177/2*, Iion^oi\y ill anhitict, but 

more (Kiupttd as in luthoi 
1 InhUitiiri 111 nil I iri>, inHso 
. ( < ur dAnlijIiituTL Jiu> d liaiiqui, &r b>0 | islc* 

I CMTC I" > * 

^ Lts 1 iiLiirftdi uioM lo bin rigiuuUun, 1711 
t Minin'iili iiipctucl dit tellis iturs 1 in , m l2mo 
J/Jl 

> Noi VI ill rrmtt d J i n n le Hu nlc Sio 1*>0‘^ 
t Dls 11 uvttlc<. Jivieciicir dc iL (pii Jes coiistiiuc lonncb 
cltu^Mluliris Hi 1 ISO 

7 l)is mu\i Its I)isi Sill ns it ( nit tru fiorii dis L u m 
denis, (f dus \lnyitib (It iiiultiilui ks I* nsiiis, ivci li Ma 

I kif 1 1 i( sir Its (list Qus, Stc ISO 

H 1* >]( iPlrt hilts tine Hnr'ilc Jyiinh,inSv , an it 
0 1 I rirmc Til ho 

to Ni lULiui Min dc Icmiiscs snndt» et dumb es, et qin 
dis| I iibeui di < Htte Pn i iftion tli M itiri ni s qu ii y ciiipl >ic 
<) ivragt unic h t<iiN Ics T itys ) rmiq ilcminlaux \Tiliitictb, 
In^t nnurs Masons,ct tons I lui ndtilns, ct 1 irmien 

bs> ISOi 

IJ in tc de I’m Icn J i i. dis llomnnsj Ac Jr'iitd qui 

II dipit lift Ou'ilit6sd«s Tims inopiLx au 11 i, It^ i'ncluits, 

1 1 uh ftiir Jos Mirinfic Inroft c t li*s M i sons dt C impiffiic 
J raitt^ qui ensi km 11 nnin cmi I’lst, 1 1 M iniere de le fain Jors 
du Phijt>s, disi Ncijiii's 1 1 dos Fnin & 8vo 

J704 IJtiiWyA V Jniinmt thy m^engineer, for¬ 
merly iii (lie sen ire of IIoll ml and iTUssiA, he has 
wriltin il&o on inihtary subjertii 
Mi-un re siir Us ^^fs<*lls dt piistun a W i»Uw crnnile Per 
fee tioji df' 1 1 < iiltiiTL el (k ia Suppiotb on di'ft J uhircs 8io 
179'1' Butiandf instieitor general ot loads ami 
bridges 

A\ii Import int sur PI conomu P IiH^ni itllnriU disPiis 
de Moni ignes* rt sur Ja ( au&i tt It's FfUts Progn&'ascs deft 
lorring, M Pans, InSvo * 

1794 } (mhtlm ilt *ft cm 1 1 an^ots (h ., ot Lorrani 

Prlniincs riUonnes d Agifrtillurr, tm i Agriculture ddmni 
tr^i pur lea PriiKlncHdo le( himU 1*< rnomqm dapi^ftlextib 
ftcrvntiong di pluKieiirx S-sviim thivrA^r tmchiit en >nipcjfilx, 
Kur 11 \ ei^on 1 aline dc Jc-in (lOCtftihiik ValmlUH dc iMock 
holm Parl^ an 11 

//uziifAy Jean BaptisfeyVei^wwAts eurgeon 
of PaiIS, and member of sivctal societies, Madame 
Hurard is the priniipal agfuultural booksLllir of 
Pans, as Harding was of Ivondon 
1 Lftftai ftur ies Malaxlieftqul aftectcntles Varheslniti^retdcft 
J* nvmMVt dt Pvis bso . 

(1 Comte rendu ^ Clnatilut «< JtVe nfe ties l.«jn6ft, et de Ibl 
du 1 roupCBti National dc Ramlioaillet, faita en iirsirlaJ, 
nnlx 4io iv)] 

" f omtu rendu H la Olasse des ^tlcnros, Maihtmndqutft rt. 
I’ni-ftlqucft, dt I'lnsUlut ^houal du \mcUcaAUanft <iui ftC 1 ml 


danc I'f I'thngsrment ButuI tU HamlioluUet, ri prlndpafemml 
dc (4li« di Hctf^ a I nine ct de la Vente qua a cu lau lo 26 
piainat, on xi Uo lb05 • 

179t Bft'auifeav^CAenttlly Evgene 

lh*ft Hales co»>>idCt^'s cninme riAturcft, de leur» Avontairra, 
lidcft Alo insiU Its cdiUniir bto 

1797 ( els, Jacquci Martin, member of the Instu 
tutc, ot the V ft agricultural society, Ac 

1 A iinualrc du < vluvatcur, ou Kepcr^olrt universei d Agii- 
culturi 0 4t«i 

2 A via ftur Ire lltk tea dex gruns, piihllcH par Ic T caiftcil d* 
Agriciiltun du Mlnistm de I’lntcikur Park, n K>o an ti 

1 liifthu t un ftur ks I fktgdeft liiMridntiiNift it IJklxnslrmrtia 
di'ft Kl\icrt*ft,T«. itivemcnt lUx IrimiXj inx Htioltk&ilcl uana 
bvu IS03 • 

17*17 Oi/6i 9/, rVn/i^eit// 7 / 17 /ic, born ntChaUlle 
rault, III 171/ , died at St lId<fon*'D, near Madtlri, 
in JHiHJy whin in senth ol «i llotkof incrinod, 4 
imn of gnat real (or igiiculluri* 

1 IndriKii 11 Kur he Mu ms Ici plus jiuprcs ii axMiror In 
I n p (T itl 11 (kft 1U.U ft 1 1 I nc dc U \c« d J ftp , 1 1 la < un- 
ftt I Mil in dc (I tti R u I d ins tc uu. si 1 urett |nd)l dfe par le 
C niftiil d \^rlluUl ri* Hvu 

2 Mctn n 2 »ur 1 1 14 uti du fnitiiH xu Nalien 1 il< U iinl mil 
Jit, U Viiiti iK ds 1 lines it di scft Piuduihunft cliftimiiibleft* 

U l,J 7 

1 Rcilur Ills sur Itc tftiu cs di iTirits irliliLlclks quon 
iHiit (ultivtr me II i lus d Ivaiits^c cu Iraiui Ping, In 
12ii ) l'’‘j| 

1/^s y)V/;/>fc ol Mitr, who filled \arioiia 

civil oihct«, and wab a grand otliccr of Hie legion ot 
honour 

] < ulinicdu fiiile, Ac la lu/inii, et du Maliifom Mut/> 
in 8so 

2 1 1 Hit III sc cIlx I ultivUfurft, on IHsIoi.iU's entn ITcnla 
mill I I lu r ct Ki h'vulinfic,! lU uriiuft, ftiir 1*11 ulture du 
liilkfck In J u/cii c I (.1 dll S iinfoin Hvu 18(13 


17*1*1 T asU yi ic, (hm U \ Vfulihe} t tiCy mcmln r of 
Acinous literary, philosopliital, and agricAiltural mi- 
luticb, an active patriol, and sealoub philaiithro. 

piftt 

/I 1 ratlcc^B^Hcsk I-lined Pftprqtnc lciurVoyii/;cft.K7cm(e, 

U 1 ivR^Cfff||M< onin criL dta 1 al»«s,Uft( nugcsqniucMintnt la 
1 inoftSt'attklAliiift Auquiliti iRiitc 1 MlOuriqiic clc^ Vov-igex 
pefent left Mrttfpns (lift H luchift lu Kh6ne,ctciuxdu Kos- 
luniL dc Vif Its, I Orkiiii, le succi , I Mat Atuil du frou * 
pc lu cU Kind uiUit, (t lift Mosii ft dc jirupat,<r ct dc cuiiftir* 
ver 1 1 Hii c I* I icriolc itaiift t uti «a I ufl bvn 
% list 111 dc flitiixlu I nitift 'Mcutnnft^l iinehntd’lft 
ni|.,nc cl ms liftdjTirft Ititsdi li-urcji irsuCnpdc Jluniie- 
1 pern c 1 tataitucldi icH Vniniac X *dil14(cnteft AfAiii6ret 
d nit nUfteliii It 1 1 int i^c squ 1 n letlrcnt I (crKulturc, lea 
1 U n iu<ft>ct k, C < n II ir t 2 v ( lu Sic ISOT 
5 Mliiiuiteft sur dillcriiiHl oinisd i 1011 ndc Huroli Purift^ 
in Ml • 

I 1)11 f otoinikr <t de m ( ulturc, ou lit ti5 ftur le ditersc# 

L } L es dc < (tnimic n, nr 1 1 1 osftibiUtc ct left Alo>i ii'k cP iccli- 
iHitir cct Atlu tc (Il IriTici, sur si ( ulturc diiiii didciitiTift 
1 I ft pi iripil iTiint d Liis U Mi li cle 1 1 *iiu ia, <t sur lex Pm 
piKtc'iitls \iiil pfti (C lull lijitift (ndusuhetg itConiincr- 
(lAiiv du C oton Inns in'ts > avic PUnch ISOS 

( ikiii 11 lie M 1 liiries,d JnstiunidiftyLVc (niploycsdftni 
ItinunK, Rnr do, I) iiiftitpui it Jiidu iriuU, d n^b let 
Iks iiift taitft d ms diverfti*ft ] irtiis do I KurOjic 2m>K in 4 (o* 
200 VKm lift am lexlc P-im, 1h-h 

I'll'O JJucourrifi f a gicat hee master 
K lu e sur Ic s J 1 urhii^ , it ur le M nn^rc de le» exploiter i 
I i Vrt iIlii (lotr diiift lollies Jc P/rpiiifdi Kuinlcb. itour 
niiKnic iiti T l-i (111 iniita deft Kiihous ct de» C omkilbUhlea ibie Of 
\ j| r c I 

1801) lafjte • 

1 sn sur li iluorn dc!h lorrenft ctdtx Bivicrefit cunt* nsiit 
'es Muftinft kn }lnii biiniUs Am iiniediir lift Havnf,t-a, d*cn 
ctiK ir le X jt, it d en fai ihtcr Ja Navif^Mu 11 Pans, lu 4tu 


1801 Dtaltfy of Toulouse, Director ol forifits, 
iTiembir ot several societies In 181(i, his A/o/e. 
atcha had gone through nine editions {Btblwg 
Agfimomwue, *31 *5) 

J irt du fiupicr STt» 

ISO] 7 aco^Uy of Plabancc, professor of NatUrat 
Historv (it (Icrmont i'crrard, and aftcrwarclk of 


Tnorils at ioulousc 

Oucljucft (M•.crv«M nn concernant iiUure dans Ics 

Montaf;nift du Ikp-utimnt du Put dc Pume bvo 

IhOi J)ttuf)intont JionJotity Vatic, iKirn 171fi» 
died IT*)*), (o f>}>critor with Budon in tlio lompiW 
ition of nis Tsalutal llts/ufu ** Buffon,** iniyg Cu- 
ocr, *‘onlv listened to nis imagination, while 
DuibiiUoii always dreaded the influincc of that 
fjculty of his niftid ’* 

In truciK n (x ur |i^ I'rapriitaires dc Troup^us, c 11 c d'aa 
'n.8 Ouvr Ifni'S bur Ics Ifoutonti c ( aur lc» lailncs A postbu- 
muus wcitk. 8vo V 

IH0i2 litanageAe rtvgtff C VnrArf F,veterinary 
Tofcbsur of Abort, and author of many workb on 
us profcbsioii 

BiK ( henlllc!s, Acs ATotnes, et An Moyens A^tnipAcber Icur 

(avi/osi Pff ih, hxfc 

J80*J 2*tUf (fCftat h V, of Oenevdp one of the con., 
.uctors of the Bibltotbi-qac BtHanniqne 

1 riKt c( ObacrTiCtiona eoncemant la Kact; dua Mdrinoa ^ 
Kspoeoe k 1 ame huperADC, tst leg I rolxfn^a Kvo 

2 Qucicpicft (-iitKicinc i rnant 1 1 Kac c ol* MArtnoi d Eftpogne* 

T line ftupirfinc GcnCxe, ui Hvu, fig an viii 

1 fompinondi trcrla ( hnrrucs Hso, pp 12A bvcbc pHnebe. 
icnoc, 1H2A 

isoy Bauih, F A , engineer of rc«dsaiid bridges, 
'llarti Qujc hjdro sckitutc ct Mctcort^gi^ucg uu Hocbeicti«i 
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STATISTICS OF AGRICULTURE, 


Part IV. 


•iir l(!< Movenn rlererT6cr» avec mot FortU, la Force d«i Temp^- 
ralur<» et 1 a lidKulantfe Ues Salaoiii par des Flantatlon* raison- 
m>e8 4 vois-^n 8 vd. 

180:J Vcpradt, 73., archbishop ofMnlines, almonor 
to Nap. lionajKirtc at Warsaw, and since the restor¬ 
ation the Bourbons, author of various political 
works, which have excited considerahlo intorcbt 

1. De I'Ktit dc la Culture en France, et Ue Wh AmelioT' 
aiion^t U vola In 8vo 

2. Vujfaae AKronomlque en Auvergne. Paris, 8vo.|>28* 

1803. Doutch^s, CAarliiSt member of several so¬ 
cieties. 

1. Trnit6 tli>H rratnes c( du leurs IrrlgaUonfi* in 8vo. 

» 2. A|K>rc<i tifenvrril d«^ Purith. 2 vol>.. m 8v(». .ui xiil. 

1803. Stru't^y Andie Louts KspnL ineinber ol seve¬ 
ral societies. 

I/AKricultiire dii Midi, on Traits d'AgricultiirejvrnpreAux 
Jj<.‘)i'\rtCi»eii8 Ac MurbCilU'», 2 voU iti l2ino. « 

1804. Jnrqutjt^ M E 

Inslrut tion4 8ur rKt'orioniie liurrtle et Dnmpsdcjut' mix IJalil- 
tnnft d^ (;niii|M|{ii(N: piil>!U'CH )iRr la SiK'ifre d'Atp’icuUure du 
lAp.nru.Miumt de> Di'iix-S^vres. Kvo. 

l8<).^ Aigom^ member of the Agricultural Society 
of Ivret^. 


^(vtnolre ^ur FA rru'lior.ition dii Troup' an de M^rinns «*t de 
lUitei k l.airir irtdigeiu‘'( ('labll li l<i ^Mruidna dc CiiiVAt, fld- 
paricniom de !a I.<>ir<», et «ur ics Progr^s dWt^ruiiIliirc dans 
(’c iXiiri.niie. In hvo. 

1805. Tot/ardf Cfaude, member of various socie¬ 
ties, and who visited ino»t parts of the Continent j 
allerwards a nurseryman near Pans, and linally 
a rorn-incri'hant 

'J'r.iit6 dcs V'egctauxqut cornpusent r.VgrlrtiUiire de l'Ein]>irc 

PraiKjViisi, A( limn. 

1801) Jfn^ot, ineinbcr of the Agricultural Society 
of the Seme 


t. Mi'tnon^ Mil Ifs Preduits clii Toiiinambour. t’omjMrts 
iitxr ceux Uu*la J^uytriu*, et de ]ilii5iuur« Uaciiws It^ammnvuses. 


2 Aiin.dm dc I’' urc Fr.mcnise, rontenant dcs Oliser- 
vatiQii'i ttdi:8iU6ii bur toutcH Jet Pailieadc rAuncuL 

ture • ^ 

1806 I.uUin, Ch. J M. 

Ill's I'F.urk's .urtihiiLlUs d Etd et deliver^ de la Noiirrltiire 
des HirLis, et^ks Amelior.itions dune Kifme dins IcsEn. 
virrins dctjeni^M. iff edit. rensiS; et lorisidcTAblciiiciit aug¬ 
ments (-ieneve. 8vc, pp r)32 

1807 Oaqon Da Unit , .Uui ic Ai mandc Jcnnnf* 

]lirtlonn.ilre HurnI Kiiistmnls dans lvi]uul(in trouie le Di^tad 
des Pl.mtvs I'rCscrvsiivei et Curdtucb Uo» Mai idles des Bua- 
llaux. 

1807. AJoivi dc peer of Franco, a pro])! ictor 
of a hcautOully situated estate netir Marly, in the 
^iieighbouniood of Pans 

]. jMl^inoiTeMtTrKxiiLii Paritede^LamesM^niniKdo Finncc 
ct tici L.IIIH 1 1VU'rJnuN il’hsp imie, suivi de qui Iqius JCi l.iinlsse- 
iiieiiH snr l.i rraie N'nleui iiiuMh vT.nent avoir leComimtct* 
1l\ Lnine> Marinos Fr.nu.aiM'. K\u. 

2 (2ueli|ues Observatums praliqin h sur U Thtonc des Atasole* 
mens I'ans, S\« IS22. 

"S. Kssal Mir Us < onM rvietinns Itur lies EennonilqucM, contenant 
kiir<« Flans, r<Mi|(es, Ekvatums, IJi t.iils, et t'Mbli. .uix 

plii>l)as Frix pos8ihks (LeslkMils de ('onarui nons 11 Ddvis 
parA L. I.unsoii, Architecte ) FaiJh, iiilolKi.pp. lU. avee 5(i 
1 lain lies, 


1807 ]*iCvoUt j9(';ieW/rA 

Md'inoire sur ti Cause iminAUite de la Cano on Cli irliondcs 
Jlles, It de plustmirs autris. Maladies dcs Flantesfet sur Its l^rd- 
sirvativesi^flaCario. lM<mUut».in. 8vii 

^ 1800. (Vr/iW, Etu*nnc, member of tlic Museum of 
Toulouse, and of other socu-lies, author of various 
scientilic works on rurnl suitjerts 

M^^moire sur I'Ajonr, ou i^pmeux consid^rt soiii Ic 

J^tqiort de 1''onrrAtfe,de FAtnuidcmeni desTenes .Slenl«->,et 
de SupiiUtnenl ow isols. Faris, m Dvo. 

1812. TAotft*i, M. Andrei Le Chevalier de, profes¬ 
sor ol culture m the University of Paris; author of 
various memoirs on gardening and agriculture, in¬ 
serted in the French cncyclopaHlias, dutionanes, 
.TUd pcriodual works, and in the tiansactions of their 
learned bodies, an excellent man, and esteemed 
one ol the tlrbt gardeners in Kurotie. He died in 
I8i.4. (Sec Etict/c. o/Gmd p. 1117) 

UcwTiption dc VKcoU} d*Agruu!tuie Crntlquc du Mmeum 
d'Hlstolrc Naiiirfllr 4to 

1H1^» DeiafH^t'f^eHct J /?. ff, membre de plusicurs 
fiOCirt£‘s SHvantes nationales et ^trangires: nucicn 
pr<*fet ' 

Ifktolrc de I'Aanriilliire Francnkc, c(m«Id«*‘r(t d \M rcs Rsp- 
poru avccles I-uls, iMkrultr^Jcs^Iii urs, et loComnieri'e; prt- 
r6d6e d'tind ^MJee mr FKrapln; dcs GauJeset sur FAgriculturo 
dcxAmii'hs Farb. bvo. 

J81G JimnematH, a physician, member of several 
societies. 

Olimvatinna sur I’Art de f.tirc M»r«r et h Clever la Voliiitle 
tanx Ic Sceoura dec Poulcb, cm Kxanion d(*ti (i^ases qiil ont pu 
empn her aux divems 'I'cntntivcH qul ont f.dtai cn Europe, 
pour UniWr li» Egyptieii*.. Paris, in 8vo. mv3G. 

181(>-im Anon. 

Jnr^rnttl d'AgrlcuUurf> d'Rconnmle Ruralc et dcs Maniu 
fartures du Itoint mu' des I'ajr8-l)a», du'. UrustselR, 8vo, in 
monthly nwmbeei. 

18ld CAnte/aM, h Chevalier^ a cavalry ofTicer. 

Mdmoiro Mir let Cnevnux Arabes; Frojet ondaut h aitg- 
incnter ct k aniellorer It's Cheiraux cn Wunce, Not«'« mir Its 
rfifl^rciitos lUcos ijul duivent titre prik^rdcs k cc siijet, Ac. 


18(7. Bornotf M. A,, a notary at Savoisy. 

Pratique ll&Uonn^ de la Culture du TrOile et de'Soinfidn. 
Pari-., Hvu, pp. 100. 

1818. Auroum^ Foulon, mayor of Semblan^ay. 

Kvi.ii sur luR 1)£frlchomefM des Landes, et le i)es6chement 
dcA Marais Tours, PP* 

181 * 1 . Peprouset Baron Picot de^a, 

A bketch of the Agriculture of a Disglct la^the 8outh of 
I'Miite* Translation with Notes. 8vo. 

J819. VtUrneuve^ Contte L^uis de, 
kskhI cFun Manuel d'Asrleultune, ou Exixi^tlon du S^st^me « 
de CuLure suin pendant 19 aji« danM le Domaine d'lfantia-tve, 

.* de (;artret, Dditartenunt du Tuun. T<mluuM;,*8vo, 

pp. 90H, 

J819. Yunsi, A Victor^ Member of the Tnstitute, 
and one ol the writers in thcNouvcair Coure dMgn- 
cnttiirCy ^ 

1. Kxiurslun Agremomique en Auincrane, piinclpnleinent 
diix EnviTons dca MonU d’Oreido Puy-oe-llotne ,* sujviede 
JWcherrlics sur FKtat, ft l*lmportanco des Irrigotuins en 
Fnirue. Paris, 8vu, pp. 218. 

2. Considerations udndrates partlcuU^res sur la Joch^rect 
Bur Icb n'^'lleurs Mujtlos d’arriwr graduellemeiit h sa Suis. 
pressiou avL‘(. lo uraml A vantages. Imprimd par Oidre de la 
Sot iL't^ lioi.ilu et t.ectrale U'Agricultnre. PariB,8vo, pp. 220. 
nvi-c P aiicWb, 1822. 

182<) Audouttt, Mon 

ExposiS du Projtt d*KtA\»llsseii"''nt d'mic Ferine experimen- 
trUc clans c haque JVp irU'inciit du Iloyaume Paris, Svo, pp, H. 

1820 Crudf Ij€ Baton E. V B.^ the translator of 
Thaer*.s works from the German. 

Ec cmomie ilc I'AgrK'ulture. Geneve, 4to, (qi. 414. 

1820. Deblandes. 

Ek'mens de rAgricukuieot cU-s Sciences qui s'y raiiportent, 
dfc, Paris, 2\o)s. 12iiiu, pp 6U0. 

1821, Oaillaunie^ Ch. 

Instrutncns nratoms, invont^s, }icrft'<'ti(mn^s, dessitii^s, et 
gifivik. Par Ch. G. Paiib, oblong foiio, pp. 28. aT(>c 12 
Pl.itu In'S. 

1821. LaJonSf M. cfc, mayor of Atigat 

Abrei'C tUiiuntniru d'Aj(rirulUiri* Frauque, d'afirds ics 
Printi|iesde Ko/ier, Arthur Young, IhihainLl, Ac.. princi|M!8 
a|)plii|ul'jt ;i 1.1 Xutuiu du Solli's F^rpnees, a ba Tcinpdrature, 
Ac. Toulouse, 8to, pp. M'i. ,nee fig. 

1822 AdatitsoUf Madame Afi/ae, 

La Majson du Campagnp. Paris, S >oU. 12ino. pp. 1098. 

1822. Fiances, AtruK 

L*\rt de la Stercoration, ou Ics Ijoisirs d'un Agrkulfure 
ratticipn rc^tir^ ^ la ('anipigno, Mc^ihudo pour f.ibr-qupr 
.no initiu nse de Fimiiers qui duriTont S Ans *andis 

nue Ips Fimiu'rs ordiiiaires bunt dvapor£*s dans deux aimoia. 
ToillcMlM^ N\0( pp 4ft. 

IH 22 . Mofoancg, Bnron dc. 

K^v<ll RUT les Moicns d’ami^horer FAgH<ulturc cn France, 
1 inrticnli 6 rouienldans les Provinces Ics molns rJihCn, et no- 
niincnt en Soulogne. Pans, 2 vok 8 vn, iq». 9.32. 

ISiJi! T/ufiy, P. J (olKciiT conipUblc ilu di’iiot 
royal d'etalona <le Stra^bourn ) 

M(*inoi c^ stir F.tnit'liorafiuii des I’heT.iux en Alsace, par le 
nnsenu'nt dcs Haces ot I'Ediu allcm, et pnrticulidreineni sur te 
Moyensdeles preserver dc la I'tkit^. Mf'iuoire Couroiind, dec* 
htrasliouig, 4to, pp. lOU. 1822 

1822 Poli^nac, Comto Charles de 

U.ipporl ail fic)i sur les Troime.'uix de pure Race, exnliqiiant 
s Molds et It'S JVvohqq>4Biei>H dcs nniiscaux Frinripes 
d'Adniiiiisiratiiin pratiqudsdans bom Etahllsbemuit Rural de 
tJaivndus. Nio Ciien, lV22. 

1823 Vkaptaly Comte, a distinguithcd chemist 

and stalesman, who cultivates a conbiderable part 
of his own estate ' 

La riuinic Hppllquc^ h I'AgriruUnrtf. Paris, 2 vols. ftvo. 

182.3. Bos(\ TA , vice pi cbident de la Socitt^ d’Agri- 
culturc du Dents. 

1. Rapport Kur I'KiiipIo] du Pifitre en Agriculture fait an 
Cousell jtoiaJ d'AgiicuKure. Park, 8vo,pp. lOft. 

2 Traite ^I^mentinre de Ph)«icpie v6gdtal« applique k 
FAtfric uiture. Paris, 1824. Svo, pp. 110 

1824. Dr/6o4A, Loms 

f'uuTs. otnplei et siinplifi^ cFAgrieuUure el d'Ecemomic Hu> 
ale et DuiupsUqiii'. Park, ft vuls. i2mo. 

1824—18iW. Mathteu de Dombasle^ C J A. 

Annalcs Agrlcolfs de Rovilk*, ou Melanges d'Ai^niltnre, 
I'Eronuiidemrale, Lt de laJulsiationAgricole. Paris, Mvo, .3>nk. 

1824. hiimbhslet C J A. Maithieu de, Directeur 
dc FKtablissemcnt Agneoie cxcmplairc de lloville, 
&c Ac 

CalcndriCT du Hon Cultix^teur, ou Manuel de I'Agnculteur 
Pratlclen. Paris. * 

1824. Mot IcmarUBohsc, le Baron dc. 

Recherchui sur Icb diftermtcb Races des Bdws k f^ine deia 
(ir.indo lliet. 4 pie, ct particiilierement sur la nouvelle Race de 
' eueslcrshire. Paris, ftro. 

1824. Polonceau, M. 

Notice sur les Cbevrcs Asl.'itlquei k Duvet du Cnchemere, et 
xurun prcHTiler Kv^oi teiitdjpouraugms^hT lour Duvet, et lul 
douner des ^ualitds nnuvelks, Ac. l*aris, ftvo. 

YiQri. Lrt Societff(^Agpculture de Paris. 

Annuairc de la Socu^td itoyiiie et Centnde d'Agricutture, 

>o. (ConHnued Anmui/tM,) 

iBSo, Douette^Kir^ardot, Nieolas, et r^dige par 
Richardot I'aln^, jugc do Faix kVert^, Dfpartement 
de la Marne. 

He la Pratique de PAgriculture; ou Recueli,Ac. Paris, 

1 vol. ftvo. 

1823. Legris. geometrical engineer, 

l*n Nouvol^ Mecbanlque Agricule, tcc. Paris, 8vo, deux 
*!anc lies. 

182.5 Bubrvf^fauff M. 

L’Axt dc fubtiquer le Sucre dc BettpravcB. PorU, Svo* 
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Book I. GERMAN WORKS ON AGRICULTURE. 


)83>. Ferussac, Baron dc, conductor. 

Bulletin dcH SHencm Agricoles et Ecunomlqnci. FiirU« 8vo. 
Aluiitlily Nutnbm. 

1825. Chabrol J)e Folvie, Comte de^ councillor of 
state* and prelect of the Seine. 

SiAtUtiquv di> l*i%vlm'<n de Haernie* d*()neUle, d'Acqul* et 
de Partie dv Provuirc de MondovJ* fuxniant Tancleiu l)(b* 
jiartemetit de Mont^otlo. Paris* X lto» idates. ^ 

1825 Chabonti/4 Da^friUmont, M., cultivator, j 
. Manuel Pratique dti Labotircnr. Paris* t vols. iVnio.. 

Ifi^, Fas/m et Chcvalivr, MM. > 

Trnitedela Pommu de Terre. PuriSiSvo. 

1H25. Pmteux^ senior butcher andi syndic of the 
fil).i)nbles of Paria. 

K«iU^tion«. sur la Production ct la Population dc3B«»>ttaiix 
rii Kniiu tf. Paris* Hvg. * 

I82(» Senac^ Af., atul the Barou tfe FcruJiffoc. 

Bulletin d("» 8cienc4*H Agnculca ct KconomIqut'S. i’uris, 8vo* 
In Mfinihl.v Nimibcrs. 

JS2d. (rdbr*/ff H ft distinguished agriculturist, 

Traitl* de. Piairics artificielles: ou JU< tierches sur ic& K>i> 
l>d< de Planu«. qn'on peut i uUiv( T am Ic plus d'AvanlHge 
cii PrjiriiH artiiicU‘tlv>> ctsur liit/iilturcqui icur cuiiTiunt ie 
luicux. P.ins, 1 vul. 8vo. 

JS^n Ponlu’r^ P. II, senior* Inspector of woods 
and watcis. 

J\l6n)ojre sur la ('oiinuibstiiice dcs Terrea en Agriculture. 
Parm* 8vu 

l*uvis, M. A, 

Ks<<ai hur la Marne. Jloiirg. Svo. 

182(5 Amm. 

AnnuAlre dc la So(i^t6 Ko)a]c et Centrale d'Agriculturv. 
I’an^, IVino. 


182(>. Anon, * 

Bssai bur les AsnocUtlons Agrlcolea. Toulov&e* Sve. 1 leaf. 

182(1 Li'pinots, M. A*. A di^. 

Petit Tours d'Agriculture* ou Mwnuel du Pennler* Ac. 
Paris* Kvo. 

i82d Paupatflf, M, .nuUior of a 'PreatUe on Che¬ 
mistry in the Fncg/v/opMfe Portatirr. 

DIsi ours kiir Ic ..ppllcahons de la Ohtniic b PAgricultuiv et 
& la Butatimue. i'etnlth. Svo. 

l«26^4irrf, C, P. 

Miii^ralogie Po|>ul.\tre. ou Avis iiu CultlrKeurs et aux ArtU 
■aus ktir 'J'err* h, U‘s Pnrres* lus Nitilcs* &(. P.uris* Ihiiio 

182(5 Delpterre, Li'oeade, 

Notivoau (luide du rfriidcr. Cliiiieuiiroux. Painiihlet* • 
l8n>o. ^ I • • 

182(5. Vn Jaidniicr Asronomc. 

Annumre du Jaidinit'r el de i'.'lgrontiino* pour 182G. Pans* 
Jbino. 

1828. JJfiarr*\J /), Esq * editor. 

The Siiutliern Ai;rlruliuribr. xnd Kogisterof flural Afltiint 
Htlapted to the hmithein Section ot the Uiilled Mates* 
Chartesion. In 8vu NtiiiiiMt'n* inonthi). ^ 

18‘..8 Didvti ire^ I.tocadc 

Manuel du rVrmicr. Pari<>* 18in(>. 

1828. Anon 

Memoires d’.igrlouMurc* d'Ecdnoinlt rtirnle ct domeMtiqiie i 

i tiihllds par U SocJtitd J<o\iUe el (.eiitralu dMgtlculUiic. rarJsj 
l\o* I vul. 

18211 Anon. 

dounial do Li 8ori('U* d'Agronomie prailque (auquel s'ttt 
i(‘uni I e Jounial dob dardiiis) Poris. lii 8vo Numbers 
motithly. 

lH2i). Mofeon, J. (f I'. </<% cond. 

. Kecuoil JmhiHdlel, Agricfiltf* ct CoinmerciAl. Paris* 8vo 
I numtlily NuiuIhts. 


SiTBSJ'.cT- 2. IlibUo^raph^ i*f German A}fric}ilturc 


7901. The Gn-mnn agrintUural tvotks arc as mirnfroua as those of the French, but chirlly tr!in<ilatinn8, 
and the^e* for the most part, Irom tlie English. We iiave given a very hiuitcil selection, the Oeriiiiin laii- 
guage being le^ss generally uiidoistiMHl than either the Fiench or Italian In lorest maimgcinent iFotitfm 
wisscnschifft) the Oermnii bibliography is very rich . ami it is chiefly these books, aftd descriptions ol local 
practice^* which <’aii be ol any intere(>t tothe }lrili4i cultiv.itor. The older (aerinan works in rural adhirs 
are enumerated in Haller's Utbltogiaphtf ; and the modern ones, ai^l new editions in Erscl^s Ilaudbuch 
iter J)cut\chrn /.tf/craittr, and the J*eip8io (Vi/o/ogMcar, published annually. Thaer of Moeglin wdecnledly * 
the highest in repute an an author, and Sickler's ))cufschc Lufidu irthuchoft, a voluminttus work* will give 
a general idea ot every part ot (lennan husbandry 


1578. Jh'ieshachius, Conradus, counsellor to the 
Duke of Cleve; was born in 1508, died in J57G. 
He wrote various theological works, bt^sides his 
Jin Hvikhctc, Jihn iv', whicli was pubUsluHl in 1070, 
and his Leguw t nsf/ca/ mn 1 1 Opaa) um per 
/os Menst'sdigesitc, in 1595. 'I’lie torinerw'ns trans- 
latod by Barnaby (luogo, of Lincolnshire, with the 
following title 

Fmiru HookffH Hnshcinilne. rcnlauuog the whole Art aiul 
Tridv r»f Hiiiihandric, (liirdeiimg, (tr.ifTing, luiil Plruiiinu, m. ith 
till* Anttqiiitie .incl ( oiniiu iiihttum thereof. Newly I'uglishod 
atkI tucrta'iiil hv Ikirnchc Kw|iiirc' At J oiidon. >110. 

l'»78. l*Jl, hesules fho .itinn, Kpiktiv .itul Tahlc 

at th« iH'uinitiug I aiul (Ihle Ktiulisli ilulcn iii S'erig tor pux* 
rhasitig Lamle, at tliv end. 

Mis authorities extend from the Bible and doctors 
ol the church, through iJie (Ireek and Homan 
writeis, Mumer, ('.ttu, Are, tothe nirxlerns as low 
as Huellius, Fuchsius, Matthiolus, C’ardanus, and 
'rragus. He subjoins a ll^t ol his Irirnds and 
others who assisted liim S Nich Malbee, M. Cap 
llyngham, M. John Sonicr, M Nicas Yctzwcit, M. 
P’ltzherbort, M Wdli Lambert, M.Tiissei, M. Tho. 
Whelenhuli, M Hi. Dcering, M Hen, Brookhii 1 
M. Franklin, H. King, Uiohard Andrews, Henry 
Denys, William Piatte, John Hatche* PJiilip Par. 
trldge, Konworth Daforrh. 

The woik is in dialogue The jfersoiis arcl'eno, 
a gentleman retired into the country ; Hego, a 
courtier; MeteUa* wdcofCono, and Honnes* a 
servant • 

1591 Coletus,J. 

1. t'dlumtirunnfcconomkum Ptpc’pctuurn. 

i, Kn ilic P.irv pnma, qua ti.u'tatur nucoiutiiiioouii 
bonus (Ecoii lUb famuloH mios rrgBv dp1<et cl lluna 
iwtest p**i rcras honcbtas Artch.ct util Coinpcridia 
cloiruMUr tH* AgriLuUuntni, rj'.cafiun, Auciipiri, V'en* 
Vlnc'irum Tulturum. WtUi'hurgtt, 4to IdtlS. 

1.092. Ptn/o, J. B. 

Vilhr, lih. sill. Francofuni, 4lo. 

1755. Zedgerns, Aniotne. 

Introductio mtionalii. od (Et imominm cl Aitiiti pei fliiei «^io 
AgTituUunr, m quA Methndns pvponitur K\ppncn lA cimflr. 
>n.itn<)inm^iu> Agrurum moc cuubueu Meixorauono feeuD- 
ilandi. 4to. • 

175k Kclhart, J OIL tjon. 

Exptnmmtal (lekonornia'blHT day AnimalNdie Vigetabl- 
lisches und Mineral Heiche, othn* Tf4ls!iindli:c Hsushultungs-. 
tmd Jiantlvrirthschaftikunbe. Jcitb* 1751. Svo. 

1700. Her Schvoeixcr. 

Gcscltkchaft in Bern 8jiiulnlii ig vnn l^mlwlrihscbafUirhen 
Dingcn; edcr Ahhuiulluugiji i nd Bcnhachiuni^ durrli cli 
.s( he (h'M'Ihrhi^ IiiVl n gt animclt. Zurich, Kro. 

1762. IViegand, . 

Wohlcrfahrncr Ijviuiwitlh; ckU'T AiihMlmifi vtietlei 
w irthschiifltA Ol konomte ru vt-rbetKcrn Wn n, Hvo. 

17l»il C'r«wcr. JoHt Andi r*/*, tlied 1777. 

Anltiitung turn IrWst'WUfin. Braun.iili. fol. 

*4 


1766 Dthieu/e. , 

Mi’inoircs lie I’A^rii utiiirc rn gt'nTrale, et de I’Agrhulturu 
(le Puh>giu* rn iMTlpuher Berlin, bM>. 

17(>9 Lhticis, P/i. E. 

(5iuiidit>H einer /u ittIc hletKipn Achcr«^i1iiil<9 In wulrlior 
(lie /ii I'lfiiT iIiIiuki’ii Kikiniirniis unci t'ehnn/’’^ 

im I Hndb.iuoiig(.fuhrt timl/uUintct wcnleii kunne. bltna. 
hurt'. Sto. 

1778 Kmnt/x^J G, 

(Ikoiioitii .4 III* tei. hiiiilogisrhc 'vklonhche, odor alle<‘nit.'inA 
^>sum ihr Sinals. ht.idt, ilniis, mid LaudwiitiiKchm in Ab 
phuhi (IS! her (lidnung Berlin* Kvo. 

177 7 Albrechtf J F. E 

/iKitomisi ho und PlijsIKiilisohc Mntclii kimgen von dcr in- 
nein emrithlunx dcr Bicnen* lic&otKlerh dcr art ihiec begat- 
lung. Gotha, h\o. 

J775 StickoWi O. Adg 

AhlitUiillung vom Niit/iii der Cl emie rum Behuf dcs bUr* 
geriiihcn la^bens und dcr Oekononne. Manli(‘lin*S\o. 

177^1. //(^rr/it\ If A. (iitijfn, Count de ^ 

Aicount of the Man.igemvnt of hJS Kbtaieof Srargiq-iU, in 
Pomerinia. Berlin, Ifo. 

1780 C/nni, J h. 

1* itriotische Nai hrichtpn* &c.; or, P.ntrlotic.U Arrounti 
and Insiruciioim corrernlng (he profitable ( ullureofl'ohnirq^ 
and more espctlally of that called Aaiatic Toll ic Fiawc^f. 

ITSl. Ilosstp, Karl Glo , aiith(ir of tome work, on 
gardoning and foi cst managomerit. 

Veri.iiib einer pragniatisrhen Gcsehichte der Oebmiomir, 
Poii/cy uml (JainunilwissenKchafleii, hclt deiii 10 Un .lahr* 
hundirte, his auf unscre Zilten. Bcutscldniul l4*ip/i|;, 8vo. 

2 Dtp (ie*«hhh(e, der Gekoiiomip derv»r/Ugl iHkUii ban- 
der und t'hikerdtr Hltern inlttlem und neuern Zeit ui eiuem 
kui/en Enlwartedargestcllt. Jaupzig* bvo. 179h. 

178k Ihltenlnand, AfU. 

Krste Auiangsgrtlnde der sur Landvirthschafk nOtliliNn 
JUei haiiik. Wien, Hvc. 

278*1 II<\fmann, OU Bd. Frcyhrrr tton. 

r8ti kandujrtliMhmk firHermund Biener. Frag. Hvo. 

1785 Fnchtr,,C. F. J 

(icnrhlrlite ties iKnitiiciH'n Bandelv, der SchiflTahrt, Plsch#* 
nn, Krhndunper, Kllnste* Gewerbe, dcr Land\vinh>>(hafb 
roll/py dofl Zoll-AfIhir.und Bergwesent* der htaauwinliiHdiaft 
und des Liiius. Hanover* ^ vnU. H\o. 91 

1786. Ilar/ig, Ff. Grojen von. 

Hisforische Piitmuehung tilier die Aufnahme und den 
Vvrfall diT FcldwirihMhaflt bey vetschicdeiun Vbikern. Fr.g* 
und Wien, Hvu. 

1786. Bt^tauh, 

Tlicvig Herruxtdikl^ Dewrlptlo. Giessen* l2mo. 

17^K>. IfarftXy Grotges I.ows, 

(llisen.'vtions Histonques sur les Prop^ et la IVcadeiM^ do 
I’.^prlcultuipchi/diiUrms Feupies. Vieiuiic*6 vrda. 8v9. ew 

1791 Amm * • 

Klelne hchiif\en rur .StacU.iindLandwitthschaft von ilerdko* 
noiJiN lien a hafV In Bern heraustfcgeboi. Zuiich* 6vo. 

1791, Han, Bh.Sih. 

Tlicnreiisch praktlsi'hn Hondhuch fdr Ookonomle, Berf;- 
kHiikiuide, Terhnologitt und T!ilcrar/rt^wb>acnwhaft (in 
\lphiliCdnchcT Urdiiungl \ou ciuer (icicUscball bcarbvilcu 

1 'j 
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1792. K Ati. II. vdn. 

K(tti*ihellsrht‘ t'nt«rrulit 4rMm Peldbiu rtdeir fteundschnft- 
]ichc fii^»|iriidhu Ul>cr ilio vur/U^lh h^«‘n Gei<eii>>MndL> cUr 
Hllcn und n«>titn i.an<lurirthst hiift» tiebst cinciu Aiihan^’ 
^ic (he Wnlin'und WirihM'UaiiAKcbttude unf klcinen IlitUr 
KtUi'Tii mtl KroMcn iluuergUterii be«iu«ni uiid ■wultiful aiuu 
u>K*'n 8%(i> 

l/MiJ lUrm, J 

1. Mon.iilitiuh praktKch dkonoinlsche ]Snoylilo)»1(1i<* filr 
DeiilHcho, uiU>r /usamniMnhanKC’niU'r lx'1irT»eMri1rder|',;(-*rT>pii) 
nutziuiii iiraVtlsotien Wlrtlisrnafthkuticb*, iki. Hvo 

U Moduli filT(hk»no>iirii , o(U>r AliiinduDKc-n untl 

IkiilsruliiinKin cUr nUlrlulisten uml 7i«rJth- 

bo'nf^en, WerkzfMtfo und (JfM'hirrc f^lr flau^haltunf( l.fiod- 
» wJiiliHthHft, Vkiiiunt* &c. dto, iT)lt KUp' 

fcni. 

17^4. Siumftf, O. 

lilo^aphie und S« Im ks.ilu <1«s (tknnoml^ch cnmernUtln he 
liisUlutt/u Jena » iDJl d«n nuthi«'^U.n Duc-urntiitcii* Jcmi. 
Kvo 

J7LW). IIubc>\ Dnncts, nipinber of tlip Society of 
Natural i*iulO'4ophy and Natui.il llibtoiy of (jc- 
ueva 

Nouvdtes 0)«i^va(Jon^ Mir lei AbeUlesi aitii^s^'b a M 
('hriilcH Honnet. Far IVmu. 

J7ikJ ViChmen^^ Cp 2L A<{f von 

S)«ttf>iii dir it indwirlhM hnf>, na< It ph)i>l<rhen und chiMins- 
fti'hen (trundsiU/tn b<‘li.indtU^ uiul dunh laii(;c Kifahriu)f;i‘ii 
^'C|iriirt Hvu 

1797 Fuchn, If. I.. 

K.itct.hisinu'i dcr If{iu><haU nnd dei Ack.crbau<% /um <ic> 
hraui li tn Sdtukn. 

1797. KraHtm% irutlluunit\ 

l) l I'A^k iilturi* ionline bounce prlnt'ipnle du ]3icn«Ctrc H 
du la FiuM>(Titt d'une Natiun. \ lennt» H\o 

1798 ihnert Alh , of the establuhinont of Mogc- 
lin in l*iUbbiH, one uf the inost enliglitened (iciman 
agneiiltunstSynutliorot nuiiieroub \voiKb,an in Ini'li 
repute. ) He died at an advanced a|;e, aiul 
deeply icKrcttod by all wlio liad the iiappiiiciss of 
ijciii}; liihpupilb, in 1829 

1. hiiiUMluii^ 7iir Krnfttniss (Ur Kii^liNchcn Landuirtlii 
ftih.ilt JJannver* Hvo 

2 V'’eigdic‘lilu I.nndwirrhsch ifdii he Si hrifini ans dir drey 
ersten .r ilir^elhieeii der Ann.ilon iler iiiecU'ii|ii hisi lien l.aiid* 
ivlitshM'hal'ti Ail’KinvUhlt (uid an<ulllf's^\ll>(.‘ in \nMhuii); der 
eiiitiin Aria iten vurht hMTl flriiiovcr, Svii IMKi 
Tt (Tniii(Ujt^c di‘r tadoiielhii l..'nidw<rfli5chaJt. lUrllny 
4lo IS(J') 

I. Anualen dtriiledeTHachilsihen Landttirthvih.ifi licrau^;- 
vi>n diT liratfiw h«eiKi--Lheii LanduirthbLhidts (U'sell 
M liafi dunh Alh. Tiller unu J. Kr. iJenecke. /ullc. 8\o 
17*1 . 

1799 AnioUy K Olo 

Vt'isuih itiuT iitMliiLh der d<uli«clien I-amWirth'j*haft 
Soil den lillti>ti’ii Ki iitii bi'i bfide des 10 ttn Jalirbundtii^ 

<fOllll/> hvo. 

IKOI) Rackety a Ch Alt* 

llrniirkunu uber Thtii-. I'.inlcituiK; 7ur Kennhiisii dcr 
1'iiKli.Lhi.n riinlwirth-,! ludt. \Vien,S\o 
ISOI StcindcLy A Jl von 

Ih'nicrkini^en llbir Tliaers tm*ilioni tkc. Svo. 

ISO], Uuhc}y y*., of Lausanne, iii Switzerland, 
and son of Ft .hums, previouNly mentioned 
l. jMciiioir> t i>ni oinm^ the Tullueme of llu' In, And several 
(icrinmaluiii of v iriuiis KiniU of 

a, Sv«) 

'Z Uiih V'all les ^Ui! > del Fc s Indi(;eii l\i 
181(1 

IHO‘2 at. 

KNN.d sur rAmeiioralioti do f \itrKiilliirc duns Ics r.iys 
Moiitueuv, et cn p irtii uher dam 1 1 Savoiu. 

1802 Ef,chcnhachy Vh OhtU 

KuMtlnidi^a/tii der Meihaiiik und (cchnisi hen rhcTTiie ; nder 
Sninmluncr \»n Ahhilddunf'oii under J(cscluL'il>un;'vii or- 
prohUr IVIaschineiit /urVervullkuiTiniiiun;; dus.\ikcrUiuc>,dor 
AI iiiiifieturon 'lid Fdhrikoii 4to 

IMKJ Ootihiirdy J Ch. 

pa'. <ian/L ilci lauiduirthsth.'ifl , em Svstem.itiMhoN lehr- 
l'U< )i tiir Oeko'ioriivn, vric filr jeilciij dot sicli dieter \VK>eii- 
bcbiift vfridnict Main/,8vo. 

JHtki lint* Jfs. von. 

Anvveiidunit dor Kni;hsi hga Landwiiihiahaft auf die IK'iit- 
Si he und lieide Kogen einaiuUir p'slcUt na<.h'ili.ier's J'lin!ci- 
tunt;. j.ei)>/l^, 8\o 

I80.'i Hct nih\tu<ltf Sftm F 

Ariliivdor A^ *i< uUur-t. hemie, filr dcukendo Lindwirthe, 
odvr Sanimhmijtfu der wkhtif^slon Kntdcn knuiTcn, lUfiiirrun* 
gen und it«obri«.iaun(;on In dcr Fh^sik uml Cheinie,8(t llurlin, 

18n.l fichety F Jhl 

llaiulluuh dcr okuiioiiiiftihcn Idttcrntiir ; odei ^.vsteinatische 
Aidritiing 7ur KuiiittniSs der Dcutschen dkunorilRrhen Sdirif- 
terii die lowoM die ,;ciamiute hAiulaind llaiuwlrllw haft, nig 
di« init diiii(g,’l)cn \eibundeneii Ifu'fg uml NibcnuiMieuscitaf-- 
ten diiitclicn 1 inU Aiigalie ibrvt Ladunpruiscb uijd lluiiiur. 
kiing ihrui W«rthti. Jiurlhi» Kvo. 

m) ^. litchhr, K F. 

1. (’heinwh OeKonomisolus TAsihinhiiih for Wirthsihnft- 
heaintCj odor pArNtelliiiig dvr LhemiM hen h.JuiieiitargeM'l^e 
nelriie mtt dcr Oekonuunc in der onK'iicn ^ertu^iXimg sivhen. 
Cheuiriitii und laupxig. Hvo. ^ 

2 liUturiNctiefrTabtfllaiiMshe p.iistclluiiifon dcr in )edem 
Mon^lliovin'kommeuden T.nn(l«lrth<a hAttln h(*n ArU'iteiu lut 
UsIa Fahr Aiisves^bar, filr Ritlorgiitslie-.iUeT, ruchter und 
Verwalter* ('henniit^Suul Lctp/ii;, Ibl isod. 

1805. ^kfefy F. Ch Ij.y son to llic cclebratoil 
(fPrmunpomologist, and author of .Mune intcreRtinit 
gardening xsorkh {See Knci/c of (r/nd p 1120) 
fa*SuirodUihlre,ioUChai a {dantcr lu IMc, uv'ti vUvii riiuklv 
Farb, 9vo. 


AGRICULTURE. Part IV. 

1803. Fcllcnhcrgy Emmanuely of the celebrated 
agricultural estabUehment of Switzerland, already 
noticed. (350.) 

J. liappoTt a S. Ks. lu Landaintnan ct h la DIute dM 13 
(’antoiH de la Suimu', bur lus KtaldiMemeiu. ngncolcn do M. 
Fellcnlierg a Hofwyll, |iar M. M. liver, & 4 '. Paris et Gen^re, 
8vu. 

. i Vues relHiires k ^Agriculture dc la Sfal&gc, el aux Mojena 
^ U )>crfi(iioiincr. Uuu^vu, IROS. 

2. ^nMalleii dcr nchw-eit/er //atiAwirthRcliAft find deg 
zweeluaiisMgHUit Mittclssiu zu vcrvullkoinuincn. HarUruhe, 
8v(». SV)9 , 

1808. Eschcry von lierg. 

llihfti iihcr die Fellenbergbche Wlrth&chaft 2 U IIofw)l. 
Zurich, 8vu. 

1808 TheresSy Thtlr. 

Thuoritisdi.PrJkU'.iQfici Handwllrtorhiuh dcr giiianimtcn 
LAiidwirihsch.ifl, wlur Anweisuiig/tir Kmntnisi, IXchauiL 
lung und Geiiuizuiig allvr J.dn(lwjrthbchAfth<hun Ihgcii- 
slhiide, aU dig Feld'und OArteubciucH, dcr Viuhzucht, &i.. 
Gotliugcni, Hvu. 

IHO"! Hoffmann^ A. 

(Jiliur .• Jimbtriji Wlrthschaft in nebst Anmer* 

kiiiigt'U und uni>^ Nachschnfi von Alb. 'I'hAvr (aiu dcu Ann<i< 
leu d«*s A( ketbautis.' Ik'ilm, Hvu. 

JH09 ScheJJoidy 1. 

UerUhogung diit hi'lvetinU”n Natuinnl ILiiijiorls Ulier die 
LandwtrlhMh.ifllicbisri AiivlalU.. de^ llerms hin. Fellcnbergs 
zuHotvv^l. J^rhiiigeii, 8vr>, 

1809 Tutnimnny Cp. 

Lelirpl.iii der J..nidw’irih&chrift« VV'u'n, Svo. 

1810 Schontenfnery ht. 

Nndiriihun UIht die kunigllrhe fandw>rtb»chaftvrhule in 
Wo)h(>nst*‘)ihan und Uhor dav doit eingefuhrte Thaergrhe 
Ackeri>>stcni. Muncheiu Hvu. 

IH'J'l Vofihty Baron von, a proprietor and culti. 
vntor at P'lotbec, on ttie Elbe, niMr Hamburg 
Mt luu Ansii lit d( r Siiilik <lui LundbauO'}. liamhurgli, Svo. 
1825 Huhevy M. 

l ebcr die Prlmrinarchung des Flugsandcs. BeiUn, Svo. 
IS2.5. Anon 

M'urteinltergiirhcr Corrcspondeiiz doi Laiidwiilhschnfi Vc> 
reni'. Vol H 

1825 FionqiWyDr. 

Pic Lchre von deiu KOruerbau, &C. Wiesbaden, K\o, 
1 thcil 

ISiJj SchnUcr, J , anil it. llabetlc, professor, m 
the Uiiiveisity of IIiiii};.iiy. 

Pe Stipa Niix.i I’erth, I'Zinu* 

182.1 ircidcnkit/n. 

Auhiv fUr I'f rdekenntuisi, 5(C. Svo. 

1827, Linchsy Char. 

Volstiiidigc Aiilcituiig/iir Mdstung dor ThUirCi Ac. Nu. 
rcinbi rg, Svu 

Ifiiz^r, if <h\ councillor of state. 

<Tt.hru('uic Pn;)bi>ch)jU ucbei Guctei'Arrondirung, Ac. 
IVIimi' h, Svii 

Ibli!) Si/iweitx, K, director of the Kxpcriineiit.il 
AgriciiUural Institution of the King of Wirteinhurg, 
.aiitlior of .some exeellont works on the agricultuie 
ot the Nethcrl.imls and Als.iti.i, 

•Inknlun.. /inn iir iktisilien Ailiiirtiaiu Set. Stutlgard, Svu. 
Ihli.!. lirnjfi'n, F (i 

Aiil Krf.ilirunt; xcgrUildLt 1'ntemi.ht, Scv. I.tipsi'x. Svo. 

IS'Jn Ht'iilt i f T 

1>.|> (Jan/L‘ dvs Kiirdrti disldbauos Nui iticrg. 1 

ISOfi liaxii,it efc, roiiiicillor of statcof Havana, 
author of an JSssay on the' Unum of Jii lnchtd Fro- 
<ty. 

' Dungvrsl. T nlinis pr i ■!> dor l..mdwirthschAt>, Stc. 
Muniib, 1111111)11.410. 

ISvifi. W'lltmimn and Dcnglaez, superinteiulants 
ot the domains of the Archduke Charles of 
Austria. 

I. aiidwjrllisoliotlith lion.. Vienna. 3 diooth. 

ISiii. Hihbc, J/., Krofessor in the University of 

I.eipsic 

II. 0. .Soliaaf und die tVollc. &c. LclpsJr, Svo. 

ISai 11 nth, /„ 

.AiiKitiiii^ tilr L.andinann, &e. 'i'rovo., pam^ih. Svo. 

iflki VUnen, Haron dr. 

Iliu landiiirthschaUlivlle J^r.ichungs.inatalt in (iorn Mu- 
lii h, Svo. 

JAiin itftiger, J, ^rdener to the University nf 
Heidelherg 

Kiiio|ix-wlie ('vn-ation. See. H.lilcllierx, fol. 

ISiJii Anon. 

lanidim*. limvi'lopiidj# dis LanilwirUisrhiltt, Ac. Tr.ins. 
ileil fioin ttiu J'.ngllvli. Wninsr, Svo. 

Isas Haxzi, if von, knight, councillor of sUte 
to the King ot Havana, incmhcrotmany sneieties; 
editor of the Kavarian AitrifulluriUJownal, ami 
author of various il orks The father of agriculture 
and of agricultural schools in liavariA 
Nciivtrr K.itcctusfniis dcs F.ldtieues, Ac. ilfunttli, Itino. 
IS'.'il. A'opi, it; liro^essor of botany and rural 
economy at the University of Utrecht. 

Kintdo IMgrlcuIiurcdans lo litivannc dcs Pays Has pendant 
annvi'ISxa 'ihsllagvic, pnnipii Svo. 

ISiSI irafiut r, J. Ph , 

th'lia StornioeSihifsiiflit. Konigskorg,tir S' 

IKijg mnn,.l a 

t'c-1 r.ii lit del Euiiioj TCiulilten Scti8rr.uclit. Prague 

i lliulc, Svo. 
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• SuiisECT. 3f Btbliographi/ of Italian j-lgrwtillure. 

7iX)2 A numbfr of Italian agriruUnral works have been publuihed; sucl> ns they are, perhaps more of 
thein are original.than of the books of the Frenuli or (ierinans, because the culture ut other pa|^ of 
Kuri>iH! IS but ill a^pted for Italy. The vine, olive, mulberry, orange, and the irrigation of lands, have 
a giHxl deal wcupiAl the Italian writers, lie may b^ reckoiiiHl their leial .mil popiilar author, .ind his 
A'mopi Elementi, i vols gvo, 1815, and AniSbli del j^ncuUura,Scc. 2. vols Svo to 18U, will give a good 
■den of Italian husbandry and gardening, the two dfts in that ^unlry beng tor the must jiait combined. 


1+71. Creserntius, Crescenzio, or Dc Cresccniiis, 
was horn at Itologna about litld, dicil 1320 

1. 4 ^p\i8 Uuriilluiki Cammotloriiiiip sivo do A^icuUura* lllirl 
Ills Aupslmrff, fol. 

J)e uUurar Omnilm^Miue riAnttriim ot .VniniAllum 
(ient'rilHis 1.03Ss 

l+il(> Beitochus, Dionysius, of llulogii.i, who 
printed some very early woiks at Vieeiiaa 

hrrip(nre*< ilu lit* liusticA. This (‘oiititinM tlic X^rii-uMui; 

of Coliini«')l!ir V'arruy CatOy id ii1m> ul I’tilladuisi iVc* 

1 'j‘k) Afa7nannt^ Lniffi, 

IsA C'oltiVsUionc o epigram li, colic Api di Gio Uucella)f 
kI atinoia/- lUtitiL* StOs 
liiU OaJ/Oy AffoaCino, 

1. la^Uieri pornatc della vera a\crK’»Uui’ii> < 
iilla in Dinlo^n Hrosc. ap. <i. II iIo//oIa. 4t< 

2. La Viiiti (rioinaUi ilt-U' A^rKolturn, v du' 

V’llli. Turin* 1^7'J. Ito* 

lu22. Sodermt, Oiovanvc/iorio, c Bfinaido Dava- 
vth. 

t'littiv a/inne Tosranaili'Hi' vili ed’alcuni allpm Aggi 
.7olliv.isionii degli OJivi, ill Ihctro VLliori. f'lreno 11 

* h)2H Vaittlh, Bi iM'dtct,An Itiilianinathi iii.itician, 
and the particular friend ot Ualileo, was burn at 
Brescia, in the year 1.W7 ; dieil about In HI. 

'i'ri'atittf ot the Mmstirnlion of Kuiunii^ W'aici^, also* Let¬ 
ters and t'unsidt rations tout liinf; the Ih ■nun/' sif Pi n-s, Ilivi- 
fclons ut llivers, iSce. Tr.iiisliitctl I» riioiiias halbsliuit lA>n«l. 
ir»61s fol J’liUlibhiid It Koine in i(iVS. 

ICiiiS* l\ina7(t, VimcrtxiK 
Js'Kt onomia del Citiadlno 111 villa. Uoins'i^in Ito 
171S Ah*s}tttniho<iil. 

I>nno‘tTa/ioni e prove M»jna I'AtUvita, eti iim) vanto/'/poso 
del Gran C'uliio. Milano* in Ito* (ig. 

A(/?itnOj C/nti/i’t (/'. 

IsuiiuMu'lvitor At;rit iilturvX* Honaii'* in Ito. 

173S GftvcHus, 

Stona dihimta* e iiiritKA dd THhatro* ronremantr l.a <iua 
irlo, c prepa ulo Pcss 

17()7 Catianeo. Gtarotno. 

Della Idroiiinia de* (ri Ivi. Milano, In Svo. 

or oailirr TarvUo^ Onniilo 
1 Iluorda d*+\giit:ultiiiH colic note. (It 1 Padio Scottnm. W* 
licvi 1 , in 4(0 

si lilroido dLAfp'u'ollnra correilato trAimota/ioni tLt Fanlo 
8anRio'|'lo. Milano* IS16* in Svo. 

177t>. Cancuinn 

S.iggi solira la Lcgislazlone projirm alto .irii dell* Agricoltura. 
VJdine* in 8vo. 

1777 Sulvmt^ Gto, 

Isiru/ione al suo fsiiture dl oairipa/pia* m cm M da iinst plena 
nntiala dl lutto iio cli* ap]i(iititne aili tiiag/'ior |iioiiio/ioiie 
dell* arte OOTar'a, v sum mctodi, ec. Venezia* in 8\o. 

17TK VanfutUf Cttflo Antonh 

Istru;iorii pidtiche iiitnrno all* Agritolturn* e tenuta dei Di- 
Kaltl. licrit in Svo. 

1778. CttAfiV/f'f, Cvnstans. 

Istni/ioni circa il inodo di coltlrarc 1 Re!<a* di allevarc i ha- 
chi da bctsiycdi (liar k sole* tun iiuuvu ap^taaiun c rifles- 
sloni. Torino, In Svos 

1778 Bidet, M. 

/J'raitaio vopra la coltiva/iont; dtlle rid, del rnodo di fare i 
vtnl* c di /nni'marll. Venezia* In Bto* fijr* 

1780. ISeitranii 

Klenienti di A/rricoltura, fondatl ruI fniti c suI rn/locinii nd 
uso delle piYsone di cainpigna Viten/.i* in Svo. 

1780. Carrera, An/onto. • 

DisM-Tlsa/ioiiG sull* Hcononna Rurale* A'ciiCiriai in Svo. 

1781 Btugfione, (ito 

1 7'rAO‘4tn dillt . Jli* I ol disfgno dellsi filibnca 

do'la r»/t<a maiuV i di ('liivasso, e^iiello del poAioh e praii 
T«srin»s in Svo* ng * 

2. IhKimetrla* o sla della conformazione estema del corpo 
d< lie hf-atic bovine* dello loro l*elIe//« e difilti, e delle avxcr- 
teii/e (U siverhl nulla loro compra. Torino* 18(J^> in Sio. 

3. I]i])oin< tri.i* o sla dt lla confonnazlone esiema del (Jnvalio. 
delt’ Asino e del MuKi* delle loro lieili/ze e direttl* e dclle a*- 
len/ionl dti asersi nclla loro compra. Turino* in Kro» 

1782 Aniofctif. 

1 J^tru/Sonl) ublilicate (UUa Societa PatnctdCii di MiLino* 
intorno nd alcuni nueaiti della meilesluia pn>po!ill per Panno 
irs**. 4to. * 

'i. Della coUiViazione dclle Patate* e loro uso. Milano* 1801, 
In Hvo* fiff. « 

3. Dcil« Torbiere edst«*ntl nel dinjrtirnentn dDUma e .Imi- 
trofi, e del loro vantCMdii ed usi. AUano* 1N07| in ito. 

}• Cnitivazlonc delle Apl nel Ke/nn) d'ltalin. Mitano. 1811. 
in H\n, fijr. 

Delia Torbnedulla liirnUc ncl Regno‘d* Italia. Milano* 
lnS\o*flg. 

0 Doinande relaflee%ir AgrIcoUura. MU* In fto. 

17H>. JSarbnro, Ma?n:o. • 

Cliperlmenif aopra II grano Hmnentato* cd attre agmrie aco- 
partes Milano* in Svo. ^ 

4 I 


17i'0. Bocca, Ablii' l)i'l/a,vu\ir geiii-ral of .Scyron. 

Tr ilte itMOiilet Mir ItM .Mieilh's* A.t <.<» A t’urnplcte Trtsi- 
« soon the Al ina/jOinmtol l((e<*.i> pi.u tibcdat Si ^rus* to;.ct]icr 
with ail at count ut ih it 1 si mil. Parib. h.o. 

17‘J1. CaroneJti, Pntio. 

1. .InoUgiiM A';r.-ini* n bi.i istruzlonl ))i*r vLi dl iiiashiino 
triite iLillu opere do’due iniki/,]il .i^rotiumi (^itoiio e V .irroiU'. 
Vcni/i.t, in ^vo. 

2. l.’Agriioliiira Itihaiu ridott.i jn proxrilo, ovveio islni- 
/ioni]Ki \i4 dl iii<tis)iiii tr.itti*(l.ilit op<le dl’(Inc iii»i*'ii^gru. 
iioim (\it<Hiu e \ aiioiu. Vt lu /i i* IM)/* ni 

17y> J-attri, Brufioslu 

('.dentliiii ibidui, o sm I tir-o CMii.plctu d'A;,ritultuia pr.i- 

IKA. \ ilii'/l I, \<>1 1\ *inSlci. 

17‘W Omtpnn’t/i, 

Sag/;io snli.i lulluia e goii rnu dt i llusclii. Padova, In Hvo. 

17^8 Ihnut, 

' ' iiti 

dtJle , , i, Ki«i Ko. 

1800 iiif'iff (\ii 

'I'hieu jMeiiioirs on nitnre , I. On tTie I’se of the A'li(a 
ni inna m Aciicnliuie .iml m Uie sVils , 2. On tlie 'I'roHtinint 
4>t V'liiM, '1, On tJie K<oiiom> ol the Vlonr whuh iHei «iu.iy 
in tbc Mill, and during the M'p.ir.tlJon ot ihe itr.in. I’ltlenno. 

IHiO Siotunde dr .Si^atondi, a distini'uishL'tl htu. 
lary uharartur, who lonnurly managed an e&tatc in 
tne V'ak* of the Arno 
Tahlctii dt. r igri e T«»s Oci 

IhOU PahbiotH, oidafno. 

J^is'crf.i/ioiie stjpr.i tl <|ii>Miro mduare I** verc Ti'one* < on le 
quail disunti eM'guiisi Ic sllinc d+n iiireni, cc. Kircrwri* ui 
Hv«> 

*2. Doll I la ixgiariii del ('Idnesi. Afcniorbi. \%.‘n(./la* 

ISU'2, iiiM • • 

JHiJil Tarf^iofit, 

II di AgriLultuisi .hneiit# Toscana. Firenze* 

ol. \l , 

st i\|ci .>iju Ml V Vp’U nitiir.i, la P.etd 
ill priiloUi agh iiM drgli ahit.' 

IV iiiuusina Napv)i* ISii* Mil. ix *iii nw, n^,. 

1K0> Ctinadoit, Gtoaefifno 

IVlI.i fi I iilita ilcUa iLir.i I'lsa, iii Bso. 

IHIliJ, dirrttnfii e. • 

Instiiictionsdicineiitaires d'Agriculture, on <tUideNtccb6afrc* 

1 CiiKiSsitiur tr.iduit lie I'lulnn lie Pahhronl. 

1801 Boimnitf ff'nnMO 

Di/mnana d'Agruoltnia, <> sia la ('oltlia/ione ItHlian*, in 
li si iitiitieiie l.i mliura e 44»nHeisa/ione dei diversi prcKbiili 
' ’ Mil* 1 bus* hi* le vl|;iic* cd 1 

rdini, ci| 

J8(l3 Piacenxtit Gnuutmu. 

netcHlo (h taiu ic niisiiicdci fiem* a die si agjpunge 
q»»' ’ . 

1807 Ban He, iitui>eppe 

1. Diila Al.d.itiia ilciia (tuipe del grono turco. Milano* in 
Svo* tig 

2 s.igipo inloj-no U P.alibriii/lonc del Cano delto rariul. 

gi.aiio Mil.uio* IS(K, m Sill a 

3. Momigrati .1 Agimioinusi dei Corcali lUI Truinonto* 
traiiato divisu in ire parti. Milano* ISDD* .n 8 mi* i on r<uiii ti 
tavolc. 

1807. jp/ivi//, Gnwafini 

1. Del ribo* li it( ilo (< uiioiniio mstiio. Milino, 8vo. 

U, 'i'ratUito dl Agricuitura. Novara* ISW* sol. iv. Jii Svi* 
con (iisole. 

1S07. <ia/cot/e, Pinncesco 

Alitodu pirinjgliur.arc liI aicrcsccru rAgriioltuia ncllo stato 
di Psirina. Pai.na* in Hvo. 

18u7 Gnvtteit^ OiUscMie, Inspector of wootls and 
foi etti lo the Vueroy oi I^oinhardy, author of a tract 
on lorests (Sec/■.weyr ofQant p 115^8) 

1. Delia rugtpTie del rruincnlo. AltiHno, in Svo* fig. 

2 Dei vintaggi e del daiini deriv.inti lUlle ia)»ru in con* 
fronlo dilie peenre Alil. iSlh* m Svu. 

1808. Abbate, Atifonto 

Collivaz>oiiu dci Bigxtti o sin Afetodo pritlco pdfr fsirli nas- 
core, colilvaib nei v ini ijctUkIi di lla hiro Mt.'i* c (.tblirli .irnc la 
benientc. Al ilano* Hjfo* 

1808 He, Pilippo, lihran.'tn to the P.Ttriotie Society 
at Milan, afttTuardH in the employ of Govcrriment, 
at Turin, where he died in 18V0 or 1821. wrote a 
great number ol works on rural and ecoriomitMl 
siibjci is 

1. Kieincnti di economlA canipestre, ad uso de* T<lcci. Ml 
Inno, in 8vo* c+rla llna. 

'2. Annall dell’ lirriioUiira dd n/pio d’lfiilia corniminti in 
Oennnjo 1N(>4* t A^ninarc in ('iiu^no, 11114, to&cicoli (ib* for 
mnnti 'Vl vol. in * oti i irea ZO rami e tavol**. 

Del ( olonc, V dilli* avsortonzv |4‘r lien co]ttVs<irIo. Aft* 
lano, 1811* m Hvo. , . 

4 Nno^i Plemontl di Agrh'ottiirfl, v(du^ 1 in H. Dcdicall^ 
a S. A. K. Framesco IV rl'Kste, Ducani mviiena* tic. it- 
d 1X4 Toi’ainl c delle alire soht.tii/c adn)ierate In Italti, pi^r 
liellorare i urrcnl c del come prohrtamc, hugffiu. Altlono* 
ISIS, in KVO. 

<>. Sa/ojiu .opra la Storia c li ColtivamonlodcH' ISrba Alcdica. 
Milano* 1817* in Hvo. ^ 

• 
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7* storico cullofttatosfulle viccndedcirA^'rlcoIlnra 

Anticii del paekl pooti flra I’Aclrlatico. I'Ahie, u 1' ^pueimmo, 
al Fronto. Mil. 1M17, Hvo. 

IW. Tupputif D* 

H^lj^ldmiiur I'Ktat del'Agriculture» et d«* auelquen auires 
Harttartle 1*Adinliil2trailon d.tn’i lo Koyauinu tie Naplt-'s, nuui 
F erdinand IV*; urtc^et d*uike Intxodiiction ou ('uuim1’u;i 1 
mir i'ancien Ktat de cc «t HUWley d'un mliiuife 

Ji(>u}ier( hen Kur la Ffante vulgalreiuoiit tiommee florid daju le 
Kovaume do Nap^x. Svo. Ih 

1809. Ardumio, Luigi. 

1. MemoirM intorno la coltura ed Ubl economtii del Cmo. 
•uro Oorakan. Md. 8vo* tig. 

il* Nuovo metodo pur oitrarre lo succhero dalle cannu dell* 
Olio <11 CatVerla. Padova* 1811* 8vo* %(. 

1809. ToxzvtCit Oct Targ.y M. D.» professor of 
agriculture at Florence, and director of dilFerent 
national ostablishmcntb there. « 

1. Dlvlonarla del Noinl di llotanicac ill Aaricultura, Latino- 
Itdliano V UallanO'tntlno. Kiren/e* 2 voK 8vu. 

2. h«uoni d*A iip'U’oltur.i. Fin^nxe, 6 volii. 8vo. 

IHn). Senetti, Santo. 

l/arturto Fitttor til Villa, o sia O'dervavJonI utdl nd uii 
tori* per il uuvM’no della CatnpLigna e per la sopruliKuiuluiua .u 
Coloni. Vunuzta. 8vo 

IKIO. Spadon/t Paolo. 

1. I\1<k1o dl coltivarv II Na|h> Kilvestre di'tto volKarmtute 
R.ivi/70Ui*, e di‘l metodo di cavarnu C oho alia inuiiuia dui 
MiUtiitni^i. Vene/ia. 8vo. 

V. Deilo stjbiliinciitOf plantaRione e ronsorv.i/ioiu* dello 
•lepl, con tl di'iCf{i>u i>er iM^n I'ormarle. V'eneaia, ISiO. 8\o. 

1811. Alhertaxzti Jacopo Antonio. 

1l Padru dl taimgUa in ca^a ud iii campagna. M il.mo, vol. v i. 
12iuo. 

1811. Giacinio, 1*. Caito, professor of botany in 
Malta. 

Afplcultural Essays, adapted to the Islatid of Malta Ahs* 
iinH. 

J811 Hampadiuit, Angrisfo Gu^ltehno 

Espcrliiicnll sopra lo zutchtro di Jjarhaliulolc. Novan. 

8vo. 

1811 LSiana^ Matti^o, \ 

l)(4lc MaliUlle del (iruno in erba non curato o ben conos. 
elute. |>arinagnoU. 8vo. 

1811 Bami, Agostino. 

1. II Pasture bene iTistriiit»> Milano. 8vo. 

11. Dell* mitita eJ«uso del I’oiiio di I'crra, o del metodo 
migliore til cultlvarlo. IxkIi, ISl?. 8vu. 

1812. Dandolo, Vincenzo. 

], Nuovl teiinl stUa culliva/ione de' Pomi <11 Ti rra, e vnn- 
della medeslina, rapporto al ben esseiu delC uomo e 
<lcllostilo, Ia*tleraai (’.iv. Filiufio lie. Doino »vo 

2. Knoluifia, ovvero I’Arte ditan*, lon^ervare.c tar \inggl.irc 
I vini del Ititpui d'ltalla. Milano, iSl'i, vul. e. 8vo, hg. 

« GagUai f/o, G. Ji 

Cateihifuno agrarto yjcr uv> del ciiratl tli rampagne, e <lu' 
fattori <lullv ville. Na{)oii, terza ediaiune. con oggiuiite. Svo. 

1815. Gnitixiot/, Filippo 

Sulla dimtira all.i canipagtu del ricihi possiidt^itl e tUIl* 
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utilitk dell* Ulnizlone dcgli ecclcsiaUii'l noli' agricokiiro. 
Firenze, bvo, ^ 

1815. Ma/enoiit, Ignazio. 

11 padrone contadmo, osKervazlonl agrario-crltiche. Ctdlc. 
8vo, tig. 

181h. Ftnorcliif AtUon. J^faria • 

Jiegole to'orlchu-prailebe e msticodegAJi per lure Ic atlme del 
R|iredj rusttcl. Firen/c. 8vo. 
i. 1818. Iticcif Jacopo. <• 
l.|fateihisjiio Agr^io. Firenze. Svo. 

vmo. delie sue inalalile, e del mol rlmcdj# e <lcl 
mezrt per i&Lopiime le falalfica/ionei dvt vmi ortmelall, c 
della fabrnaaione dell* aeuto. 8vo. 

IHUi. Onoraitf iJiccola Columella. 

1. ]>eile patati, loro lotiura, uso econooilco, e inonlera dl 
fame II pane. Milami. l8mo. 

2. Saggl til it’onoinia cainprafrc e doinestlca f>ei dodlt i mcsi 
dc r anno, ad n«o (Lgll agiiutUorl, del pastori, e dl alira gei.tu 
iiitlustriosa. IHiiio. 

3 Dc* VintcuioLi e del modo <li estrarno I* olio, e di altri 
vanlaggi (he si pu^no atlenere da*mtiiltiaiini. 1SJ8. 

8vo. 

J8I7. La/rtesc/a, parish priest of Saint 

Mliii.ito. 

Saggiodi AgrJcoIiura, c n noto di Antonio BeicliJ. Fireiizu. 
8vo, iig. 

1818 Frirar/Of G. A, 

1/ VgLiitL in faiiipagiia o sin rrgola <*spur{nnntnt.t fH'r ml-, 
gliorare i pimlotti d' ogni gtjiire tCAgru ultiira sccondu le tt rre 
lo d’Ji,ili». iipir.t ii(f*(iiiitiURl.it>i .'ll!' Inielligenzi tie 
pel loro tiinggtor protiUu. Milano. Svo. 

1818 (iitilt/tt (J/useppe, 

lioziouc prok iinale d'AgriL'olluTii iiracllca ragioiinti. Farma* 
1818. Hcdolji^ Co^imo. 

Mtnnona so|na un nuovo metodo per ott<*npr la farina dl 
: sull' or/o, Miir :tt id(i inuriaiieo, sullu zuppu okniu- 
iiche, e sulU Tiiggiuc del grant!. Fncn. 8vu. 

182 1. Gnu'into, Curio. 

AU //0 htahilu dl iirusLieiilli per Ic Isule di Malta « Goro- 
Malta. h\o. 

I82‘i. Anon. 

Alti del real iiKtjtuto d'liuuing^l.uncnto, die. Di Napoli, 
ini 1 . 

I82t) Lr Pi^eofdc lletfvlta 

Nuovo inerudo di AgricoUura. iaidi. ICino. 

182(> Alton 

ll faitoie dl cainpagn.u A monthly agritultural Journal. 
Mil mo. 8vo. 

1820. Moretti, Dr. fv., editor, professor of rural 
cconniny in tiiu uiiivorMly of Pavia. 

Dlbli.itii a agrana. Mtlm. IGmo, vol. i. 

IH20 S/if toreilii U. li 

Osservn/loni sopri i me/zi dl conservare I nosrhl medi.mte. 

1827. lionufom, M. Malhieu^ Director of (ho 
KxpcninenUl (.lardeii o( the Royal Central Agri¬ 
cultural SoLiety ot Tuiin. 

Ossorvazioiii ed Kspuricnzc agrarie. Turin. 8vo. 


SiiBSECT. 4. Tiiblionraj)hy of the Agriculture of the other Countries of Europe. 

7(X)3. Germany and liritam arc Ihe only countries in F.uropo in which it answers to jirint a{;riru1liiral 
Irooks for the sake of the indigenous readers In liritam, education is so general among the midillmg and 
lower orders, that reading among them is a necessary loiivenieiice of life ; m tierraany, education and 
reading arc 0()uullv general and Cbseiitial; and roiiseiiiiunlly, m either ot llie.se two countries a book will 
pay by lU. sale witfiin the country Ilut this is not the case m any otlier Kuropeaii country. In Franco 
the mass of the people do not read, but bonks printed there pay, hecaiisc they aie m a Inngiiagc more 
unieerssj than any otlier, and perfectly understood by all men ot education m ICurojie luhan books p.sy, 
because they arc enquired for by the agriculturists of the south of Fr.mce, all hpaiii, and in ]Mrt of 
S|>anish America. 

7304. Spanish and Portuguese hooks on agriculture are in much too limited a demand for production. 
The earli^ Spanish author is Herrera, ni l.'iDii; and there <iie seareely half a dozen since. After the 
most iiarticuUir researches of a book agent at Madrid,' he was only able to send a list ot transldtions, .anil 
the transactions of the Economical Society of Madrid; who have also pubhshcit Herrera’s work with 
note* within the present century. In ISi.9, a professor at Madrid pulihshed Lrictoaes de AgnruUuia 
expheadas en el Jarden Botauico, 2 tomes 4lo A n anonymous author, Htset taciones sobt e vanos Pmutos 
Agronomt'eos, 1 tom. 4ta Ofrortuguose books we could hear of none. 

VikW. Of Flemish and Dutch hooks on ngrtrnituie there are se-irtcly any. These languages are very 
limited, and every reader m Holland or Flaini rs imderstiiiids I'renin or German Many works liavc 
been jniblished in the liOW Countries m Latin and Freni.h, but these cannot be cmisulered indigenous 
The few Dutch works on culture belong almost all to gardiiiing {Kncyc. qf Gat . Tfi'W.) The result ot our 
correspondence with Amsterdam is a SieMsee Nanmhjst van Bwken, lyr., fnnn winch we see little wortii 
taking. There arc several translations irom liritisii works on culture, and Frcncli veterinary books, 
and the following seem the latest on husliaiidry. 

Magazijn van Vaderlaiidschen Laiidbouw, door J. Kops, Commissari, tot den Laiiilbouw. 6 ilcelcn 
koinpleet ii.ht register. 

Aanwijrfhg ter verbctcrlng van dc Akkorbouw en Landhuishoukundc, in do Nederlandcn, door Pro¬ 
fessor A. iiruchausen. 3 declcn. * 

De Boeren Qoudm|jn, of kunst, om van vcrsehillcnde soorten van TsaiidertJen, het mecste nut to Irek, 
ken, meer Vee te kunneii houden, en andcre Wetenswaardigheden toC' dcii Landbouw, door J. 1'. Sor. 
rurier en J. Kopk met platen. 

Lichtemeide, J. F. de. Member (^*he*Tloyal Society of Apiculture and Botany of the city of Ghent: 
La Bicbe. oh la Mine d’Or de ia IHaAdre Orientals Brussels, Svo. i 

Cade's, Id. V. M-, M.D. at Liege; Instructions sur le Parcage des Moutons; ou, Moyen d’engraisser 
'les CampMneB^n faisaiit ooucher Ics Moutons dans les Chamiis. Xi^gO. Pampb. Sva 

730(» wSwMish ami Danish books on agriculture, there are necessarily very few j these languages 
being W very limited use. and the mass of the iieople too poor to be able (o alljird to read about 
ordinary matters, or what they coiisider-as already well known tf, them. The time such a |>eople give to 
reading will bd dovnted to religious subjects, heroic and romantic jioctry, or history. 1'he iiiiiversrtlcs of 
Slockl^m anif-Uyisal, every one knows, have produced some usefbl naturalists: ,some of these have 
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written tract* on agijfiuUural ImprovcnncnU, eiperialljr on planting froit-trecs {Prvkt-Ttad.) and cnlti. 
*vatiiiK culinary rcgctabloo {Kbcht^ck KryiU). A few oftiucl) work* we have enumerated'in our KibJio. 
grnphy of Gardening (7(i96), but we can scarcely find any fit to be inserted here a* agricultural. Thr 
Uatwral and Chemical SlemenU cf Agriculture, by Count Gustaviia Ailolphua Gyilenliorg, a learned 
Swedish stat^niau, were translated by John Mills in 1770, and may be consKlcreil a* the prb|(jty|)e of 
D.ivy’s ^gricfgtural Chemistry. There are several treatises nii the culture of the potatoe in the Sti'cdish 
Transactions f also on {pbacco, on the inanagcMciit of sandy soil', on the cultivation of the Ccrellli.t: and 
on the hop and plan|s for fodder. « H 

I8‘25. Anm. : KongL Svenska Landthriika Academiens Annala. Vear 9. Part I Svo. 

,J8l3fL Wtiisliup, M., niacliinist to the kiBg at Krcdericksborg, near Co|>ciilingcn: Atbildwingcr af de 
bedsteog nyeste Agerdyrkiiingsredskabcr, &c. Copenhagen. 4ta 
7907 Of Polish and Rusiian books on agricuUm it may lie c.H8ily conceived, there arc very few. Some 
translations tVom French works were made into the Polish language under Fred, Augustus 11 : but few 
or none since that time, the German or French being universally understowl by the rending class ^tooks 
of agnculturc in the lUissianlanguage could lie of little use. The only things printed in that way tli<-io 
arc ill the transactions of the Economical Society of St. I'cterslnirgli, liy foreigners resident there, and iii 
Jaitin or (Tt-ririan The best informed Uiissiari nobles read Frencii orViennaii like the Poles. There is 
an agricultural society at Warsaw, which occasionally prints its traiisnctioiis; and another has I.'Uely been 
establishdl at Moscow, which publisfies an agricultural ncwspajicr, (.See Ganl Mag. vols i. and li ) 

18si5. ParU\f, M ; Zcmlicdoltclieskaia (‘hiinia. Moscow. 8vo. 

ISyl Apt aim, M, a iiobleniaii possessing one ot the largest houses in Moscow: Zciiili<5diiltchcsky 
Journal, &c Moscow. 8vo. 

18115. Anon : Arantages resultant de I’liitroduction dc la Culture varu'e des Torres. Warsaw. 8vo. 


Subsect. 5. .Agricultural Hibtioorapht/ of N'orth America. 

7}K)8. There are a few Amerlean books of apt icullut c, ami rcpiibhcntions there of most of our best worka 
on the subjert. Dean's A’l'io Ktig/aiul Fiiimer's Dittwniity and Dwight’s Traoeh may be coiisldercit 
as giving an idea of the husbandry of that jiart of the country, and Koughley’s Jnmatca Phtntet of the 
agriculture ot the West India Islands A number of iiitcrcsliiig iiajH'rs on tlic subject will be found ill 
the transactions of the Americdn, New York, Pliiladclidiia, and other societies. 


1744 Bnrtram, John, M.D , Philadelphia 

On the Salt Marsh i\fusi'II On Ovxter llnnks ami the Frc>h 
Water M«spll uf IVnnsslv.inlii. iVtim. Ahr. i\ p 7*L) ! 

17■)4. or Fieunng^ Malcolm^ MU, otJ 

Brigg 

A Proposal In order to domonstrite th«* IVocrt'ss of the l>is- 
IfMnpi.’r aiiitinif Jlorned CaltU* biippoitLd b,) lUbts Vurks 
JitH^rovc, Wtilmw, 

A Treatise ujiun lliisUiiuJry and PltnUng. Duatoiii New 
Haul mil. 4to. 

Jllyt; KlllOt 


KMsaya upon the Ifiisbandry In N**w CnKltmd. Lnnil Ito. 

1779. frt/tier, Jt/Jirt/Artn, I'i&q., born in Ainoncain , 
dieil at Luiidon, 1780, in ijrpat poverty. 

'iVixtise on the t'ullure of the ToIisKW Plant, willi the j 
Manner In whhh it ik u&ually cured, athipted to Noujicin i 
Ohinsites, and designed for (he I'h* ot Landliolders ut (jiiat 
Britain! with two note* of th« Plaut and it» Klowcrt.. I^md. 


i78'i—182(1 Anon 

Mi'moirs ot the Phihidelphia *sorioty for iiromntinK Agricul¬ 
ture ; (ontnlnini* Ct»n]niunic.ilii*n'> on \ luous Siilgeets iii Iluv 
h.in(lr) and Rural aVHa.. Pliil.ulolp1iM S 

1789 AnlfU^Hou /trfr/, Kmi , «f New Jersey. 

1. An Kssa) on the ( uUiNatum of the V me. and ibo iiiakiiig 
and pH'senini; of Wine, sinied to the dillcrcut CliinaUb ot 
North AnicruH. (zlniern.. Tratis, i. lb\ ) 

2. 7'Iie Mithocl of curing ; .mil Ob'^enations un the 
raiKliiK’ nnd drcMtng of Hemp. [/b. 1 2f>G.) 

JiaiiruMy Moscs 

ObacrvAliont on the Natile Silk Worms of North aimerir.t. 
(Amenr. Tr^iof. i. lilUi ) 

1789 Cmiet\ Landon^ of Sabine Hall, Virginia. 

tibserTaiion* (oncernintf the FIv-wee»il that destroys the 
Wheat» with some useful Discoveries and ConclUbluns. (Tra/u 
Amfrtc. &W. I. ^74.) 

I71K) 

Now England Farmer's Dictionary. 

1796. thgi^ns^ Jesse, of Delaware. 

A Method lip draining Funds in Level Grounds. (Tranr. 
Amcr, Sim, vol* in. p. 3'id.) 


1T9 . (rV<r«fpr/y, Dr. of DinwVWic county, 

in Virgiina. 

If thi> lliYuliLhil Effects of Iho rd>siB (/l^iiriilsta in re- 
rriiioiif; \snrii-out I anti% ainl orfti(h)n|{ such as oic* naturally 
poor. { rriiith, Annr Sim, Jil. u 

Des/tre. • 

1..1 Sneni L Ai ( ulilvi - \mtrican Ouarage ilc‘;llnd anft 

fotons et tui v t 'oniiner^ ‘' 

ISOJ. Jioidhy, J n • 

Fssnys and Notes un Hiisliandry mid Rural Adaim PIiiIaa 
( klphi.i Hvo 

ISJL' liarton, lii njamin Hmiflfi, M D , i»rofi‘fisi>r of 
natunil history aiiU botany ni the university of 
Philadulpina. 

On thi> Aatlve Totmirv of the ^olaimm tulMirbsutn. ot Po¬ 
tato (Ale. Jtmr. XKXi, HVO ) * « 

1821— 182li. Anon, 

Memoirs of the IhMrd of Agrlcnlturn of the State of New 
York AH'inY. H>o. tuls to 

Ini’S I'issentfcn, Thofnas (/. 

'J'ho New Kii^'l.ind KHrm* r; roiiutlning EmwIvr, ori|;lnAl and 
seliM t((l, relatini' to A^fiunhurc and Dninedii Faunotny. vt (ili 

^ „ V., _ Ilostuii. 

vuls. 4ti> to 18V7. 

18‘J.I. HougMey, Thomas, nearly twenty years a 
sugar plaiiler in Jamaica. 

The.lainaua I'lanter's Guiile; or. a S>h((*in for planting; and 
iijjini; (I hii^.ir Kstatc or other riant.itinn& in that Nlai , 
und rl.roiiRhoui the ihiiish VI (‘si lndu*s hi ffciioral. liliisliatod 
with Inleicslinp Anecdotes. 8\o. 

18L"j Anon. * 

'J he I'loughliuy- Vol. h. Ito. 

182> Anon. 

MasMchussetu Agncultural Rcpi^atory and Journal. 7 voIb. 
4 to. 

1H28. Anon. 

New York Farmer and Horticultural Bapository. New 
York. (to. 

182*1. Lafhrop, i? A., Esq. 

Tlie Farmer's Library; a S( ms of Estayi and Panert for the 
Promotion of thcStudyofAgrieultuTO. (Windsor, U.S. 12ino. 


Chap. V. 

Profisdonal Police and Public Laus relative to AgricuUunsts and Agricvilure. 

7909. By professional oolice we mean those associations which agriculturists have 
formctl, at diflfcrent times and in different manners, for mutual benefit or instruction; 
and also those instilutioiis for the same purpose estafelij^d by the legislature, or of such 
a nature as to be consulcrcd public or national. By laws we allude to those special 
legislative enactments which affect more parliciikrly agriculture. Tljpse are s« nii^ 
mcrous that we mpst refer the reader to hi» lawyer or law dictionary. 
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&c it li not uncommon fur ploughmen, as well as various descriptions of operatives, to teloiig to gardenerti’ 
lodges In tiiosuuthcru districts where slicep tanning is followed tliere aio some sITciihcrdb' suneties, lor • 
mutual interchange of cxpcrieiire, and aid in case ul losbe!) ol sui h shee|> ss are the shepherd's |)crquisite 
There are some ploughmen’s clubs in diffcrei.t places, and various assui i itions nniung them ot the iiaturo 
ot heiiuht suLieties; but these do not tome under the description of prulcssional , 

7*)11. Ag> iCttUut at \vcii-tu i tor intci cliange ot knowledge an of inoilcrn date, but tlie) has e im reased 
rapidly since 1791 the number at present or I itely exislui; in the British isles ts at least e<|uat to the 
number ot the counties bocieties of tins desi rantion aie ejtlier general, as tlie Roartl^ot Agriciiltiire and 
bocicty ol Arts , national, as the Highland bo uty and Dublin institution: partii iiUr, as the B ith and 
West ol England Society, provincial, as lonnty sui ictus, orViroihial, ac lieing limiteil to a few imlivir 
duals within one parish. Ut tins kind are 1 iriners’ i lubs, ploughing sock tics, &c In regard to the end 
in.view, these societies either embrace the arts in gem ral, the iiiral arts in general, some bram h ol the 
rural art, as agriculture, or tome dcpirtmeiit in tbit brimli, as l.ve stock, sheep, wool, Ac 

7912. AUthete loctt’fu f hohl latr/iags ,it stated periods Most ot tliem offer premiums tor pirtunlir 
object*, — spec imciis of vegetable or animal culture oi iiKMliice, igriculturilTMn i itioiis, inor il and prole s. 
sional merits as servants, \i , some ot them lorm aaibnry .iml museum ot models or lull sued imple¬ 
ments, a tew publish transaetions, and one oi two, as the Dublin Sm icty, send out itinerant plougliineii 
and agriejlltural met haiiies tii iiistrin t pr letieil termers lliese societies aie almost wholly supported, 
and the funds for premiums raised, hv fhc suhsi ri|>tiuns of memb .iiid b} voluntarv elonafioiis, legal les, 
Ac , but some, as the Bicird ul Agriculture and the Dublin huiielj, have reci'ivcd iissistaiiec liom go. 
vcrnincnt 

7911 Of rni(li\h agi icul/uia/ siicit t/i s the oldest is the Soi lety of Aits, foil i '"d in 17'!+ oy Lewd Folk, 
stone, Dord Uuiniiiy, Dr Hilcs, and Shipley lliiv hive piiblislied iiiniy vobimes ot traiis-utiuns, 
awarded immense sums 111 premiums, and on the whole done mill II good (See/hev's li/t art Soeo/i/) 


7*n4 TheHiUhaml iVert'>r uii'* fauntlul iii 
1777* IcM* purpfHt.it MniiUr to tho‘»<. ol tiu ] lulun S i t ty >t 
rht-v mve vmie viluabh \oluims of trm 

actionsi And (li^Ullu t«(l V iriUHs leui irtU, Sr) 

7)1^* rhe Ihnrtttf 4f^n(iiUHre w ls fouiifUil, iiiuU r thi. ai 
thorltv of Kovemnunty lii J7i)l 'Much ufit iX}it(Uil tion 
thiH lIcMitl, hutiftctpt the piihticiliuii ot the (Oiiniy rLpDrI , 
Biui the Kcnuitil Ttu iition uhirh it«iilh d to i^rit utiuic* it ni iv 
Will he Abkecl what *itUant i^ct xiossi hoin it 1 >u ii ( ntui i 
tunttumit in r^l tjiinrto \u 1 u>iil‘s, cunt in fevr« r \ ilukbU 
p ipersf m proportion to th< ir tut U iiuinbtr, linn the pub t i 
tionxof cither the laoiidon SuLiLty of Arty or the Huh ^i icl 
In bhurt It tu» ably bhuu iiy in TUe i unntr s M i^u im ni I 

i\f rrp/iA wdctu 3 there arc only two (»r thii 
in the toitAgr iphy of the country 
* /Ml7 uj Aoactits the princii>alVuw existing 

Soeioty , 

701S Tht i/tffhfatti Sort/ft/ of Scoflind uas cstnUishcd in 
171 >• to mquirc into the sutc of tlic hiKlil miUyto < mtsUitr tin 
mi*ui» of thiir improve itienl in «1 tlie prcsirvAtum ot thiirlin 
guaf,c • it 19 clu<.tly supporU'U by tin. yubscnplions of itb mtiii 


thcsiilirk i Hfulfnt in the siipp] iiM'tit lo l) l I ntyf Itnf » 
tint Ihi Jloii I ncMi ilirt-ctKl lU cHoils in i iiiniinti kii 11 ) le 
toitspower-t null n-s ipiciuc , ind Ih it, iiistc ui ot di'NCiisMiifC 
111 )di H ot {iitture. It ittciiti m ouLdit 11 h uc Ih-HI din • ted tu 
th It n )\ il ul III*'I ulill il 4 b t*irkb to ipncullnrc, and To the 
(J Him,; ol sitfr i ulliii il tAleitt b\ boiuriiv r(w irdi,<Xi No 
uk i lb Ml 714 or till (HIS th ni th it >f s u h a 1) iu),oi ini itlu r, 
(I uni' iiituh /; lod b^ (i ri iltori tl *'< xpennu nl il tnni * fhc. 
io\ run ntwnhdriH II:, s inp >it fi nn tin Hurl iluutlSlO, 
ml Ih ro b irif; no liHUirinnils lot a b iiul uvu silnytor i 
s retir , It sum Uter Ml to piitcs, ind is now onN it-intm 
btii (1, it b ist by Us, lor its ii t ) picl iisuhis an t its w u c th iii 
inutility 

?, of ihfciior note, wliK h ha\c bct»n nlrCsidy notitcd 
aic the lJii;hUii(l SocKt\ and Ihc Dalkuth Farming 


Urs, It 1 ^]iiti«*a c.?r]i i cear, ind ‘.oon iftcr itx rs| il lishnunt 
t hul 1 ,.ruit (1 1 ilNi/ troiri i,ovLiiinii nt Ji Ii is put lisocd 
7 iols ot |>ri/i 1 s Ns nidpip(Ts, i il now c xUiuls its pri^t s to 
'll! the I iw {uunln-b (I S( oil ill I ^iaun Muff v< I W } 310} 


Of lii^h soci tte3 the principal are tho Oiihlin Society and tho Cork Institution 


The Ditbita wAi (staklistucl in 171li and incnr 

poraled in 1719 Arthur N 01104 nbirsc's, th it it iv is the 
jiiiVioit of ill tin. similar ko ictUs now exist in/; in i pi lot 
the kdlnburnh Vicrk uUur il's > let), aiwi li ivi sh 11 <7/ > iiul 
K(Jlt), was estiblishcxl nc irly tm vnrs Icfir** 1 lit ])uMiii 
SiV • Ty, Ml Its ]>ri SI lit aiU m< »sl st it , ii in of the >no r s >iii 
pi tf I tibtishint.nt'i of till kind {iteeisf*/i ait Dii/fit) 
7*Ji\ Th* Iiriuitl w i<* esl li lishci under 

till patron 14 c of the Dublin s< (I ti,in1sU0 Iln otj ctisto 
iinproveth* igrlcultuiLinil livestoik of the kinK<t( m flri/iei'b 
huhfiti, Ifit) ) 

TheCutk litMlliuiiOHt for nppbint; scieiict to Ihi. com- 


ni III pniposcb of life, >11^ n lied in priviito iibx rtpti ins, xliout 
llu liLinniiutf Ihi. piis nC < ntiiry IiIiissiiik iLiiimcur- 
p ritt I, rnu liis t (nv d tl c 1 si ( ni c oT ^ ivifinniiit it 
jt > e s s I h 11 i I id 1 1 iri,( I ^tanu ^arden, ind iinchr ilb 
iu|Mfs ni dilvcridlct ujis on ihi ini tre, b t inv, a^rii ii 1 - 
tiir \ , It Is Titii, b M1 icr. In a fJourishuif; stite, and buft 

tiLMi Ihih o 4 niiuli tist 

711 Ih f no If tl r tuif/ t il ft « III tl i throe kitif;dnniH 
hiii Icon n Ul (d in the t ( Kraplis ot aKiuuliuri in itiy 01 
thi Hi utiL cst ilihslud si vi ral )cars b< fort the Hoarit ot Agri 
ioilturc 


7921- Iheontyothci in3lfUilton\ fo} tht tmpioxH'^uait oj a^} ttullu} isfs and nuffutc MQ profea- 

lonhiiM. O these there is one in the university of I dinbingli, establislu'et in 17'®, one in DiiUlm, sup- 

S irtcrt by the Dublin Society, one in toik, and one is dc'stiiied to lie est iblisbetl .it some Intiire |i(iiod in 
xford, agreeably to the will and elonatiuii ol Dr Sibtliuri>c and 77119), professor ot botany tbcrc‘. 


BO IK IL 

THK FUTURE rROORFSS OF AORIt UTTURE IN BRITAIN. 

792^. The improwment of asfniulture, like that of otiy ant, manufacture, or com¬ 
modity, nifteSBarily depends on eleinaiid and prodiiction, a powerful or eflfcctuul de¬ 
mand will ensure produce, and cxeellent prodiiee will, to a ccrbiin extent, create 
demand. A general nicety of taste in coach or s.uldle horset will call foith ,i siipi'rior 
description of these animals, and siyjcrior animals will tempt purchasers ; if the inha¬ 
bitants of any district who livcN’iicfly oti bailey or oats indicate a preference for wheat, 
(ind n willingness to pay for that grain, wheat will be produced, and so on. Again, as 
the object of ei'cry individual vvho engages in art or trade is to acejuire gain, the nil- 
vancensent of an art will depend mainly on the jirofits it atibids; an art or occupation 
which alfords less diaii the aveiage profits on i.ipilal vw'll only be followed by such as, 
from habit or alher reasons, cannot appK thi,niselve> to any thing better, but cxtro-prufi's 
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j will command both capital and skill. From these considerations it is obvious, that the 
improvement of aj^ricultnre depends on tile profits on capital employed in it,‘on tlie taste 
of those who purchase its products, and on the knowlcdj^e of those who are cngajred in 
a^jiricuIturM as a profession. The first subject woulil lead us further into jiolitical 
econoifiy thhn would be ot much use in^ W'ork of this kind, and tlicrefore we shall limit 
ourselves to a fe»v remarks on the other topics. ^ 


Chap. I. • 

Ii>ij)i'oueiiient Agrlcxitttire, hy njininj' the Taste of the Purchasers oj Us Products, and 
increasing the /inoudcilge of Agricultural Patrons. 

7926. The desire of being comfortable is the first step towards improvement; but before 
•any thing can be desired, we must know what it is. Men, when they know of wiolhiiig 
better, rest satisfied with ivhat they have; and therefore one of the main vsiirces of im¬ 
proving the taste both of those who purchase agriculinral produce fiom necessity, and of 
those patrons of agriculture who purchase from the conjoined impulses of necessity and 
choice, is the increase of knowledge. However jiarado.xical it may seem, diseunlent is 
the parent of all improvement, as certainly as the acorn is the germ of the future oak, 
or the time present that of all future times. The grand achievement of the jiresent age, 
an eminent writer observes [Examiner, Jan. !). 18:!1.), “ is the diffusion of superficial 
knowledge; ” and on tjiis dilfiisioii, superficial thougii it may be, the progress of agri¬ 
culture and of every other art depends far more than on any thing else. 

7‘W7 la Scotland and Ireland cduUI .i tasle for wheateii hroiui amt butchei’s meat be introdumJ 
generally among the opcnative classes, the ailvantages to agriculture wmilil be itiimciuo CouUI tli<‘ h.iiik' 
IHTsona be t.uight to desire a greater dej'roe nl eleaniniess, light, and warmth in their cottages, a gicator 
variety of i>i)thcrlw, salads, Iriiits, and Hiiwers in tliijir gardens, and hanilsome drensea for Wieir wiicii and 
daughters, bow great the general beiielit! Much tfiay be done to bring about tlfis ehange, by the upnleiit 
who are willing to reside on their esUtes and to take a little trouble Iliiilding gooil anil (‘j|mfortable 
cottages; attaching proiier gardens stocked with trees and jilants/rom the demesne gardeii, and oll’ei itig 
little iiremiums, or marks of distiiietion lor keeping them in the nicest order, and for fleeently t loth • 
well-hreil ehildieti, would soon have a sensible e/teet Attoniling to that kind ol islwatimi wlncli consists 
in teaching inlaiits civility and politeness, with niiitnal respect and restraint as oeeasinii requires ; and 
instructing grown children how to work at alinnst every thing likely to eoiiie in then way, as done in Ihe 
improved (ierman and Swiss schools, would, independently o( reading and writing, dok great deal to soften 
anil humanise the peasant mind, Kiieour.igemeiit sliuiilil be given to save inuiiey for unloreseen wants, 
ur agiiinst old age; and the certain elfbits pointed out of eaily marriages, lollowed by a mnn(.uiiis 
unkpring 'i'hese and a variety of similar means would be productive of some change ri taste in Itie 
operative part of rural soeiety. • 

7828 The introriucUon oJ manufacturing estahlishments, wherever it could be projierly done, would 
contribute to the same cili'ct: those who ii ork at ■naiiufai tures, and even common mceliaines, generally 
live better, and are better clothed and lodged, than the I'ommon eoiintry labourer, therefore their example 
wouUI.be ot use in intrudiiiing a salutarv degree ol luxury. “ The endeavouring to impress on the minds 
ol the lower classes the propiiety ol being contented with the simjilest and cheapest tare, is extremely 
periiieiuus to the best interests of mankind. Kneomiums ought not to be bestowed on those who art con. 
tented with mere iieeessaries: on the contrary, such iiidiltbrcnee ought tube held disgraeeful A taste 
for the comforts, the enjoyments, and even the luxuries of lilc, should be as widely dilfused as possible, 
and, if practicable, interwoveii with the national eliar.aeter and prejudiees. Tins, as it appears to Us, is the 
best mode of attempting the ameliur.ition of the condition of the lower classes. Luxuries, and if yon will 
have It so, oven wasteful habits, are incomparably better than that cold, sluggish apathy, which would 
content itself with ♦hat can barely continue mere animal existence ” Mr. Peel obs^'vcil in the 
House of Commons that “ he thought it one of the first duties of the legislature, to do all in its power 
to excite a taste in the humbler elasses of society for those comforts and those eiijoyincnts —those 
luxuries, he might add — of civilised smiety, the desire tor winch, and the habitual possession of 
winch, would form the best guarantee for their good conduct, and the best guarantee that tho liighor 
dosses could have for the possession of tliuir pro|)crty and their power, as at present cnjojiHl,” 
[Manual of Cottage Gardening, Husbandry, and Architectuir, djc.) “ In those coiintiies,*' Kicardo 
judiciously observes, “ where the labouring classes have the fewest wants, and are contented with the 
cheapest food, the people are exposed to the greatest vicissitudes and misciies. they h.ive no place of 
refuge from calamity, they cannot seek safety in a lower station; they are already so low thattliey con 
fall no lower. On any deficiency of the chief artirle of their subsistence, there are lew substitutes of 
■which they can avail thcmsclve^ and dearth to them is attended with almost all the evils of famine’* 
(Sup. Eacyc Brit. art. Com baiA.) Such is the case in Ireland, where, amidst tiie germs of the greatest 
riches and luxury, the inhabilant-s are contented to live on less than any other (leoplc in the world 
7!).'!) The taste of the superior nations of agriculture is to be improved by visiting the best cultivated 
districts, reading agricultunil works, attending agricultural societies, and, aliovc all, by cultivating a farm, 
and establishing on it a systematic order and regularity in every detail such observe the hedges, 
g.itcs, verges of fields, and the beautiful rows of turnips, of Berwickshire or Northumberland; the cor. 
rectly drilled beans of Kast laitinan; and the live stoek of Leicestershire But few are the proprietors of 
lands who either employ a ivroper bailiff or demesne steward; and of those who do, how few who do not 
limit and fetter them in their operations, or else neglert them and leave them to sink into that supine state 
in vvtncli the uppermost wish is to enjoy the comforts of the situation with the least possible degree of excr. 
tioii! Some proprietors tt^irc to have their home farm managed with a view to profit, as the cheapest way 
of getting hay, straw, muttoii, &r.; these are sordid patrons, A home farm ought to eninbiiie an elegant 
orderly stylo of managemcnt,*Tiigh.kcpt horses, harness, implements, Ac , well clothed servants, and every 
thing III a superior style to what is seen on common farms Particular attention ought to be paid to the 
buildings, which should coipbinc architectural design, fitness*stc^itgth, and elegance; the roads ought to 
be like approacbes to a mansion ; the hedges like those of gardens; the green verges round the fields kept 
mown like lawns or grass walks, and the ditches, bridges, and gates iii corrospotiding neatness, the finest 
trees ought to be encouraged in proper situations, and correctly prunevl; subst^it^l watering plarifs 
f urmeil and kept sumiUed; every operation on plants, or the ground, performed in a garden.like manner; 
and no individipil or any species of stock kept, of which a drawing might not be taken and |>rcscrved as a 
lieauty. £vcn the dress and dcixirtment of the servants on such a farm ought to harmonise with the rich 
culture, oiilerly display, and high keeping of the whole. 
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Improvement of Agncnlture, hp the better Education of those who are engag^ in it as a 

Pnfessioitt 

7930. By education is generally nmlerstooil th^t portion of knowledge which is 
obtained at schools; but in a more extended sense (as Mills observes), it may be 
d<:hned tlie means which are employed to render man competent for pursuing 
the part which he undertakes to perform in life, witli increased satisfaction to himself 
and others. Education may thus be considered as extending to every thing which 
operates on the body or mind, from the earliest periods of our existence to the final 
extinction of life. It is unnecessary here to embrace the subject in its full extent; 
but we'shall otTcr some remarks on the education ''f practical men in general, on 
the professional education of an agriculturist, and on the general conduct and economy 
of his life. 

Sect. I. Degree of Knowledge which may be attained by Practical Men, and general 
Powers if the human Mind as to Attainments^ 

7SW1. The kind and degree qf education that we think ought to be given to every liiiman being in this 
and In every country, and in every state of rivilisatiun, may be tlius detined ; — All the knowleilge and 
nceomplishments that a clidd's body or mind, and the state of knowledge and the art of tearhing .it the 
time, will admit, previously to the age of puberty j giving preference to those branches of kiuiwlislgc con. 
sidered the most usefti), and those necomplishinents and manners considered the most humanising, 
by the wise and good of the age. It seems unreasonable to employ any child in aiding to procure the 
means of its lubsistence, or th.vt of its parents, before the age of pubeity Previoiisly to that age, by 
means of infant schools, and of the adoption of the various improvcinents that liave been recently made 
in modes of teaching, all that is worth knowing may^hc taught more itliictiially than cnmniun reading, 
writing, and arithmetic!are, during the same time',* by the coininun methods. M.an, so trained and 
instructed, and living under an enlightened goverinnent, will beioine as din'ereiit an animal from what 
he ia at present, even in Uritnni, as the most enlightened modern moralist and philissopher of Knrope 
. isTrom an African savage “ It is not necessary,” savs J,ei|iiiniu, writing in 17912, “ to render an agricul. 
tiiral labourer a Iciiri^ manbut 1 am well assiirwl, liom iny own exiicneiice, that the knowledge of 
every thing useful, and of much that is agreeable, both in know loitge and manners, i.s perfectly consistent 
with a life of labour in the ilelds Hut hitherto the cdueation of the laboiiriiig classes in the rountry has 
proved rather an obigaelc to the devciopeincnt of reason than otlierwif e. £iglit or ten years arc employed 
111 filling the head of a child with chimeras and prejudices, which twenty jenis of study will srarcely suc¬ 
ceed 111 entirely rooting out. It remains for national philosophical institutions to destroy this national 
evil; and we i|pall one day have under the thatched cottage of the country hamlet thniknig men endowed 
witb reason, and capable at once of taking a part in the political and mural atiiiirs of their country, and 
holding the plough or guiding the cart on their own farm. “ II faut,” says this ailmiialile writer, “ ijiio 
les pi emigres logons soient I’apprentissage des droits do rhomme, ct qu’ils soieiit cn.seigiK's s-iiis nueuil 
mf'langc des perfides prim ijies du tanatisme et des fruits liarbnres des gothiqiies pi ejiiges, lie qiielqu’ espbeu 
que cc puisse ftre. Ia;s notions do la raison et du bon sens toiiibent sous tons Ics intellects. Les dripts do 
I'hoinmc intercssent tons les mdividiis, et I’csprit et Ic emur serunt bicntet d’aceord jKiur s’en iairc une 
science iinii^ruisable; graves une fois, je lo repWe, ils lie s’ellieeront janiais; lU se coiigoivent avec 
aisance, ct ils se hxerniit bien pins solKlement que res antiques assertions dnnnce.s sur la loi d'atitrui, et 
transmiscs k travers les tf’i.blircs des Bl^e1es les plus obsonrs, assertions ridicules, et qiii, pour la pliipart, 
n’oiit seulcmciit pas cn Icur la simple vraiscmblaiiee, ils sc fixeront, sur-tout, pan eqii’ils sermt aisi'meiit 
et avantagcusemeiit compares a toutes ces faiissettes luir.ieiilciises et folles dont le iii’aiit alors ^clatera 


Ii thargique oi'i, dcpuis le cointnenrcinent des slides, ollc cruupiss.sit sous le joug de tons les imptideiis 
habilcs qui se pcrmettaient de la dominer, nous la verrons une race nouvclle, intelligentc ct hardic, laisscr 
un espacu iiicumniensuridile entr’clle et les gi'nfTations qin I’ont preredfe.” {s Pnjugi-^ dHi uds, par 
J. M. heqmnio. I'aris, 1792. Varoehtal Institutions, or, an Outline of a Plan for 'a Knltonal aV«. 
cation Establishment, Sfc.: and Des EtaUissemens pour TEducation PMique cn Jiavitre, dans le ffur- 
Umbelg, ct dans Ic Pays de Bade.) 

79.'52. A high and equal degree qf education has some powerful advocates in North America, and, it is 
thought by many, will, at no distant period, be ndopttsi in sei ernl of the status. The A'eio York Daily Sentinel 
and the IVoiking Man’s Advocate are two of several newspapers which support what are eailctl * working 
men’s measures” Among these the first and most important is a “ Apublican education, free lor all, 
equal tbr all, and at the expense of all; coriductcil .iidcr the guardianship of the state, at the cxiiensc of 
the state i einbioein^ every branch of usefVil instruetinn, moral, mtelleetuul, and operative,anil extending 
to the mtirc protection, maintenance, and guidance of children and youth, male and temale, without dis. 
tinction of class, sect, or jiarty, or reference to any of the arbitrary distinctioin ol the existing state of 
society.” (Sit Essays on Public Education, New Vork, 1H30; Cooper's Lectures on Political Economy, as 
quutM in the Spectator, nec. 4. 1830: and Oard. Mag. vol. vn.) 

7933. This high and equal rieeiec qf education we consider to be as much tke birthright of a child in a 
cimmuuity wfierc there is a high degree of civilisation, as food and clothes arc its birtbriglit in the rudest 
state of socIctjK because, without it, a man or woman is ushered into society without a fair chance of being 
able to proeute those means of subsistence and of happiness which belong to numali nature under the given 
degree of civilisation; in short, without a fair chance of making the most of life. To introduce an igno¬ 
rant youth into a highly civilised country,under the supjiositiun that hcGoukl obtain the requisite degree 
of prosperity and happiness, would be more absurd than to turn an educated child into a country of 
savages. Thl» is one view of the subjeqT. alW it is a view on wliieh all who cpn afflird the expense act 
with respect to their own children. If We regard the subject m the light of hunvinity, and the sjiniiathy 
of one part of society with another, this principle will cijuallv dietatc the duty of bestowing, as fair as 
]igl''ticaole, that gmid on others which we feel to be a good in ourselves, and which we are convinced 
would add to the gftieral happiness. Viewed os a matter of public policy, and considering that the grand 
object of «vcry government ought to be, with reference to its subjects, their happtiftss i^nd prosperity; 
and, with reterenco to otiicr governments, its own stability ; reason dictates the use of the most important 
means (at gaining these ends; and that it would be prudent, no less than just, in government so to tegis. 
late, as tbat evcrysindividual subject should have tiN degree of education above deiipcd. Let none. 
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therefore, exiat in aocicty who have not their minda matnred by the care and culture of public teachers 
• as their bodiea are by the neuribhment and clothing of their iMrenta. The religions and humane owe tliia 
to the poor aa a part of human nature ; the banuvuicnt, aa symimthiMiig willi tlie miserica they su/lbr; 
the enlightened, in order to raise tlicm to their rank in the scale of creation ; the ricli, to give them a 


. c,pivi't petal . - . . - -_—^ __„___ 

other hag it not, it is cviilent that there call be very little gympathy between them The exiierienee of 
ages shows the continual tendency of therpowcrfiil in wealth or in akill to oppress tire weak ; and the 
continual tendency of the weak to rc-act by personal force, by cunning, or by iiimihera, on the strong. 
Materials so discordant ran never form the basis of a sound, licalthy, and permanent state of society: 
the poor and ignorant becoming, under such circumstances, little better than slaves to the rich and 
enlightened, regard them os their enemies, and often finding them to be such, must and will rebel; and 
the result is, suoiier or Uter,*a subversion of socieK. It would evidently contribute to the stability and 
harmony of society to moderate this action and rV.actioii, by a more equal distribution of power ; and, 
as kiiowleilgc gives power, the most obvious and efibctual way of attaiiniig the end pro|iused is, hy 
difibsing such a high and equal degree ot school education as wc have dctiiicd. It must be eviileiit, wc 
think, that the state of society which this degree of education will sooner or later produce, will include 
in It every amelioration and happiness ol which human nature, under any given circumstances, is 
susccptihle. (J6iil) 

7SW5. The knowlcifge qf languages, history, geogr aphu, arts, sciences, and literature, which an agriciil-. 
tiirist, whether a ploughman, shepherd, baihir, steward, or rent-paying famner, daily ixlrupici! with his 
prutcssiiin, may acquire liy his oivii exertions, provided he begins at the earliest moment, say at fUtoeii 
years of age, and eoiitiiiiics to employ Ins leisure hogrs in reading till he is twenty nr tweiity.Hvc, is hy 
no means iiicoiisiderablej not that he can or ncctl become learned; but, if disiroiis, he may Im'coiiiu 
generally intelligent, render liimself fit, as far as conversation is conecriicd, for good society, prove- 
instructive and entertaining to others by his conversation, and provide a reserve fund of cnjoyiueut, by 
l.'iyiiig U|i a store of ideas fur reflection in misfortune, disease, or old age, 

* 70.1H. The uttltlt) of knuvledge to that part of mankind who arc doomeii to a life of meehaniral lalmiir, 
or rather who sultl-r themselves to be doomed to it, has been questioned; it is said to render them dissa¬ 
tisfied with their condition, to produce various other evils, and at aii events in no way to add to their 
happiness or the good of six-iety To a man whose business m hie is the mere mechanicaj perfurmance 
of operations which any otlier animal might pci form if furnished with hands, education is cfoiihtless less 
necessary than to a man whose business is to direct the operations of others; hut it docs not follow, that 
though less necessary, it may not be highly useliiU if, lor ex.im)ilc, it renders him dissatistieil with Ins 
condition, it will, at the same time, he more likely th.iii any thing else to lead nim to some pro|ier mode 
111 improving it; or if almost unimpruv.ihlo, education certainly will be more likely than a shge of igno¬ 
rance to teach patience .mil suhniissioii, by en.-ibling him to leHeet on the folly ol grigving at whatfis 
inevitable, and the consequences of romini'tting what is unjust or criminal to relieve himself. “ Ihe low * 
Irish,” Marshal remarks, “are suflinenlly dissatisfied with their condition; those who know how to alle. 
vi.ile It by emigration, go to Jintain or America , those who know nothing, stay at home, commit nets of 
violence, and arc hanged ” 

79.‘j7. To decide as to the utility qf tcnmeledgc to ihe. operative pattr of society would pcrh.aps require a 
previous det-isioii of the quastion,'“ What constitutes happiness ? ” The general answer is, the exercise of 
all our fuenities ot body and mind : every one who h.as lived thirty or forty years in the world, knows 
that there is no such thing as absolute h.ippiiicss: the Prince de lagnc, a man of great snatural parts, 
with every advantage of jK-rsoii, birth, iiiid wealth, anrl in l.ivour at all the courts of Europe; loud atike 
of war, literature, gallantry, and agriculture, and who lived to be upwards of 90 years of age, has lelt on 
record th<at he was only perfectly happy two or tliice times in Ins life, and only tor a lew minutes each 
tunc Forsyth {Pnunplci if Mot at Sen nee, vol. i. (‘ha|i 1) says perlect happiness is a thing not to lie 
thought of, and that all tliat men and women lan do in order to make the most of their existence, is to 
occupy themselves and m.akc progress in wliatever they engage in : progress in enjoyment, or approxima¬ 
tion to h.'ipinncss, is therefore the object to have in view. 

7U3S. The utility of knoirtedge to every human being is consequently, in our opinion, unquestionable, on 
the mere principle of adding to enjoyment; nor do wc believe that there is more danger from excess of 
kiiowleilge III any paiticular cl.ass of society, high or low, than there is from excess in their eating or 
drinking A number of men ]) 0 ssessed of property or power by mhcritaiicc, favour, or cliaiice, who aro 
very eonseious that they never could have aivjuired those advantages hy the common competition ol talent 
and industry, and wno arc in fact wr.ipt up in scltlshiicBS, are naturallyr jealous of the progress of know, 
ledge; their secret maxim is to keep down the lower orders, and to impress on their minds only the 
duties of loyalty, religion, and, as Vancouver adds, hard work This monopoly of power and knowledge, 
however, raiinot he maintained for ever, .iiid in every country it is found rapidly yieliling to the general 
progress of soeiely It is only those who have to dread this progress that fear the diflusioii of education 
and lilieral principles 

79.‘>9. Education in all countries, in is far as it hiVS been carried, has had tlic cflbct of rendering the jioor 
content Compare the poor of Sweden and Germany with tliose of England. Tlic uneducated are prone 
to eonsidei wealth and happiness as Synonymous, a delusion which knowledge quickly dispels; philosophy 
te.'ichcs Its fallacy, and history exemplifies it. For our own part, we can sec nothing in cdmatiuii but 
Inercased security to the rich, and increased haiqiiness to the poor. One of the great evils which at pre. 
sent afflict society in this couiiti y is ovcr-produetioii; not only of manufactured goods, but also of human 
beings. We arc apt to bchcvc'tliat even this calamity might be remedicil, if every liiboiircr in the 
country considered a high and equal degree of education as a necessary of life, and no more to {le dis. 
pensi^ with in a child than food or clothing; as in that ease he would not think of marrying till he could 
bestow this degree of edwation on his children. If any labourer acted otherwise, he would bring hlniscir 
into disgrace among his own class; he would suflbr a loss of reputation for good sense alid good taste; and 
his wife and himself would no longer be able to assoeiatc with their iieiglihoiirs, either ftoin the extraor¬ 
dinary exertions which they must make, in order to educate their children up to the general level, or in 
consequence of not being able to do so, and having it done for tlicm by the parish as paupers. The dread 
of the reflections and neglect of the children when they arrived at maturity, and found that they were 
indebted to the parish niore than to their parents for their education, and that they had,1n fact, to pay 
the parish for this education themselves, would also act as a powciful inducement to prudential condyct. 
Besides, when parents thenuclvcs have once enjoyed the degree of education defined, they will consider 
St cruel and unjust not to bratow the same degree of education on their children. Tins is, in fact, the 
feeling of all educated parents; and one great object that wc hare in view is to communicate the same 
fcehiig to the very lowest member of society. We arc justinei^dTi concluding that universal education 
would do so, by what actually takes place at present among the educated classes. (.Parochial Instttu. 
tions, 4rc. ; and The Otyccts to be obtained by h^jarm tn Parliament, SfC.) • ™ 

7940. The terms knouiledge and ignwiince ar^entirely relative : the knowledge a>f# modern chenflst's 
porter would have subjected him to be hangol and burned in the days of the first popes; and any brick¬ 
layer’s labourer of the present day, who reads the Ixmdon new^pers, has more curris.-t ideas of the priii. 
ctpics of political economy than nirjb tenths of the nobility in llussia and Spain. It is impossible^to set 
limits to the knowledge which may be obtained by those who arc destined even to ^e must severe and 
constant labouri the intelligence of the miners In Scotland and Sweden may be deferred to as iwoofs 
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The mino™ at Leadhills have a regular library and rending soeiety j and the woika they make choice of 
are not only histunea, voyagci, travels, Sc. but even work^ of taste, such as the liritish classics and best ‘ 
novels and romancoa The degree to which knowledge will prevail among any class of labouring men 
Will depend jointly on their own ambition, on the demand lor knowledge, or the reputation m which it is 
held, and on the opportunities of acquiring it. A dull, stupid iicrson, with little native activity, will never 
desire to know more than what enables him to suiiply the ordinary wants of life ; but where ilie wprkmcn 
of any art arc required to have technical knowledge of ant' particular kind, they will be foilnd Invariably 
to possess it Thus Carpenters and masons reiiidre some knpwlodge of the mechanical ,nrinei])les of archi. 
tccture, and working engineers of the strenglli of materials; and these kinds of knowledge are acquired 
by them without an hour’s interruption of their daily labour • on the contrary, the habit ol evening study 
renders them more steady, sober, and indiistiinus than other workmen* than bricklayers and paper- 
hangers. for example, whose employments require much less intellectual skill If every cook-maid, 
tiefore she could obtain a drstratc place, were rcqiiirisl to he able to read. Apicim in the original 
tongue, there would be no want of learned rooks; and if no liailiff could obtain a firstrate sitiialioii who 
had not written a thesis in (treek, or who had not made the touj gf Europe .‘there would soon be found 
* abundance of ballitrs so qualilied. A Caledonian, w lic^t he comes to the low country, soon acquires the 
English tongue, anil, if he has been taught Latin, thus knows three languages 'The servants at the inns 
un some jwrts of the Continent, frequented by ditferent nations, oltcn acquire a moderate knowleilge of 
three or tniir languages; a late custum.hou.se ntticer on the i8l.iii*l of C'ronstadt spoke and wrote ten Ian. 
guages I and the har.maid at the hotel do Londres, at which wo lodg.'d in Moscow, in IKH, could make 
herself intelligible in Swedish, Russian, Polish, German, Prcmli, Italian, ind English 

7!H1. The eeilmnway of oiilatning nny thinj’ is to be imiiressed with the oecessity of possessing it, 
cither to avoid the evil of being without it; or to satisfy the desires of others as to 'urselves; or tun* own 
desires 'I'here is scarcely any thing a rational man can desire that he may not obtain, by niaiiit.iining on 
Ins mind a powerful impression of the necessity of obtaining it, pursuing the means ol attiilmiient with 
unceasing perseverance, and keeping alive that enthusiasm .mil anloiir which alvvavs accompany powerlul 
desires. All may not acquire, by the same degree of labour, the same degree ot eminence; but anv man, 
by labour, may attain a knowledge of all that is already known on any subject, and that degree of know- 
leilge is respectable ; what many never attain to, and whal few go beyond. 

7942. The prarnt drawback to euery kind i\f tniptuvcmcnl is, the vulgar and degrading idea that certain 
things are beyond our reach wliercas the truth is, every thing is attainable by the employment ot means; 
and nothing, not even the knowledge of a common labourer, without it; tlieic .arc many things, which it 
is not dcsirabk* to wisll for, and which arc only desired by men of cxtraordin.ary miiuls; but let no man 
fancy any thing is impossible to him, for this is the bane of all iiiqirovement lat no young plough, 
man, therefore, who reads this, even if ho can but barely read, imagine that he mav not hcconie eminent 
in any of the pursuits of jjfe or departments ot kiiowi 'ilge, much less in those ol Ins piolessiuii: let him 
never lose sight of this principle — that to desire and apply is to attain, and that the attanimuiit will be in 
proiiortiondo the ai>plication, 

, • fc ‘ 

Sect. II. Prf^esuonal Educatinn of ylpricnlturisls. 

7943. In order that a professwnat man should ejtccl as sveh, every other acquirement must he kept sub¬ 
servient to that of his jirotessioii Ko branch ot kiiowk'ilgi* shoiilil lie piirsneil to any extent that, either 
of Itself, or by the lihbits of thinking to which it gives rise, tends todivei t the mind troni the mam object 
of pursuit; something, it is true, is duo to relaxation in cveiy species of aiqiiiieiiieiit, hut judicious 
relaxation only serves to whet the appetite for the vigorous |iiirsiiit of the main object tty the tiro, 
'essional cducvtion of agriculturists, we rac.m that diicLtion ol their faculties by whieh they will 
tiesf* aequirc the science and manual operations of agriculture, and we shall siqipose agiirultural 
pupils generally to have no other scholastic education than some knowledge of leading, writing, and 
aiilhmetic. 

79H* A// young men svho intmd endji actng ngricfdture as a ptofi ssuin, whether as |ilougiimpn, hniliH’s, 
steward.., land.valuers, or rciit.|i.aying farmers, ought to undergo a course of maiiii.il l.iliour tor one year 
or more, in order to acquire the mechanism of all agricultural opcr.itions \4'heii the tiuinl is not 
destined for any tiarticnlar county, then he should he sent to a tanner in a district of mixed agrii ulture; 
as, for example. East Lothian, where he would, if placed in a whc.it and liean ciiUiire tiirin, see .it no great 
distance the turnip sy.stein and feeding, and a few miles off’, the mountain slieeii-t.irming or breeding : 
when the pujul is intended to be settled iii any jiarticular county, lie ought to he sent to a county as near 
as possible of similar soil and climate, where the liest prai'tircs are in u.se; as fiiim all the turnip counties, 
pupils should go to Northumbcilaiul or lierwickshire, from the clay counties to E.i8t Lothian, or the 
Carse of GoWIic; from a mountainous district to the Cheviot hills, and Twccddale, Vkr. 

79 45 The term of apprenheesksp coinpletoil, the future time ol the pupil ought to be regulated accord¬ 
ing to the ultimate object in view : if he is intended for a ploughman, shepherd, or hedger, perhaps to 
introduce new practices in other counties, he may remain for a year or two longer with other masters in 
the same district, in order not merely to acquire but to habituate himself to all the improved operations 
and practices If he is intended for a bailiff, then, after having lK>en two ycais on one character of farm, 
let him engum himself for a second two years in .-i district of an upiKisite or at least of n ditferent cha¬ 
racter j and fiir a third two years, on a thiid character. Tliere arc, as already shown, only three dcscrip. 
turns of farming in Britain : the bean and clover, or clay-land farming, whicli includes feeding by soiling; 
the turnip farming, whicli includes feinling botli by soiling and [lasturage; anil the hill, or mountain, or 
pasture farming, which includes all the varieties of breeding. A young man therefore ol ordinaiy intel. 
lect, who has worked two years m East laithian on a clay tarm, two years in the lower lierwickshire, or 
in the low {lart of Northumberland, and two years on the Northimwrianfulls, must have a very cuniiictent 
knowledge of that part of agiiciiltiiro known as fai .mng or husbandry 

79411. The higher branches if agriculture, or what may he calletl the engineering, valuing, and estate- 
agency departinenti, can only be completely acquired by tirst going through the course above deseniwd, 
as suitable for baiHllk and common stewards, and next placing themselves uiibcr an eminent steward, 
land valuator, drainer, road engineer, irrigator, &c as the case may bo; making choice of a steward who 
lias extensive woods and plantations, and also, if rossihle, some quarries, fisheries, or even mines under 
his care, and of a land valuer or drainer in tiill employment. When a sglid foundation is laid by a 
thorough pracncal Iwiowledgc of all the operations of common agriculture, the higher jiart is attained 
with ew, atiA may be practised with confidenre; but, on the contrary, when young men who- know 
potbing of cqpimon country work arc sent direct fVom school, or from an attorney's office, to a land 
stqWaro or ffgent, in order to acquire the art of managing landed estates, the worst eonsequenees may 
be 'dreaded, Mh to the proprietors and the occupiers of tfic territory whitfV may be suhjeeted to them. 
The condition of many estates and tenants, managed by attorneys, may be referred to in proof of our 
assertion, * 

7947. Young men intended as rent-paying farmers, after two years’ laboufs as common servants, 
simuld ^ kc^ as assistant bailiHk on other farms, till they arc at least 2.5 years of age : no young man,. 
iir'ouT opinion, ou^ht^to be put in a farm on Ins own^ccount, or employed as a master Uiilitf, at an 
earlier peribd. 

7948. In all cases when young mm are destined for particular pmposcs, they shodid bg sent ebieffy to 
particular districts; as, for example, young men intended for reaiksurveyors, to wlierc roads are best 
inanajMv drainers to a draining country, embankers to Lincolnshire, wanicrs to tiie l-liimber, irrigators 
to Soutlt Cerney, HMgers to Berwickshire, woodmen and foresters to DiuiaeJd, or Blair |ti Athol, &c. It 
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would contribute much to the improvement of agriculture in the liackward bounties, if landed gentlemen 
*^ 00 ^ prevail on their tcmints to a(Mid tlicir i.ona^ apprenticesp or oven as piottghincn or fipm lui>ouror8, 
to the improved counties; or if Inda brought up b) the parish were sent there with a view to their 
ac(|Uiring the use of the improvcil impluinciitii. 

7!»fy. H’liateeer is^the ktntttif m iffesmnal knowledge to be n. ryvircd, the means of attainment is the 
pupil’s uayin^iich attention to what he sees and hears as to ha it in his memory. One ot the first things, 
tlirrcfon', thaP a young man should do is to ctdtivate the faruit. .jf attention, which he may do every 
hour of the day^ by first looking at an object and tlion shutting his eyes, and trying whether ho recollects 
its magnitude, furrir, colour, &c. i whether he would kiio<^ it when lie saw it again, and by what siicuial 
igark or marks he would know it or describe it. When ho goes Ironi one part of the farm to uuolher, or 
is on a 'valk or journey, let him pay tliat degree of attention to every thing he secs ninl hears, winch will 
cn.iblc him to give some account of thi-m when retiirncil from Ins walk or journey; and let him try 
next day, or some days afterwards, if he can recollect what he had st^en then, or at any particular tilde 
and place. 

7!XW. The attention to be exh cised in suth a way as to impress the mentoty, and enable the observer or 
he.srci, not only to recollect objeits, biino describc>tliem, must be exercised systematically. A thing or 
a disi ourse must be attended lu, not only as a whole, but as ii composition ot p.irts; and these parts must 
be considered not only as to then ijualitics of dimension, colour, consisteiiey, Ac., but as to tlicir relative 
situation and jmsition. lb bo able to give an aecount ot ,i town or village, lor cxamjile, the firs* thing is 
to get a general idea of the outline ot its ground-pUii, which may tie done by liHiKing Irora a church 
tower or adjoining hiU ; ne.\t, its relative situation tu surroiuiding objects, ns what lulls, ur woods, or 
waters join it, and m wiint-quarters ; next, tlie diHS'tion of the leading street or streets must lie iiotiresi; 
tlieii tlio intersecting or secondary streets, tlieprincipal public buildings, the prinLijul private ones, wlicru 
the lowest houses and liarrowosl si reets are sit .ated, and wliat is lliu i huracter ot the greatest number of 
liuiiscs composing the whole assemblage 

7971. Til triasw'c vp in the mind the rliaractcnstic marks of particular varieties and subvarieties of stock 
IS a most imiHirtaiit p.irt of .in agriculturist’s professional iiliication, 'J'o do tins ellectuully, some know, 
ledge of sketching is of great use, and, it jxissible, ought to be .iiqiiired by every person intending tu fill 
the situation of bailitf or steward I'lie knowledge ut soils, plants, and their culture is a very simple 
business com|>arcil with the knowledge ut stuck, wliicli is not only ot dilhcult and tedious .icquireinent, 
but easily lorgutten or lost; tor one geiiticiiiaii’s b<iilill that knows any thing ol stock there are at least a 
score that know nutlung. 

I'JVt. In ronmrtion u-ilA profi ssional studies, the pupil may find it iieccssary, if ins education has been 
neglected, tu go on at his leisure hours with all (lie usual braiiehes ol education, either assisted by books 
alone, or by books and the best assistanee be eaii pria lire It his sehoul edinalion has extended tu until 
metic, mensuration, matlienuilics, and drawing, lie jiliould occupy hiinscll' in acquiring a knowledge of 
botany, zoology, geology, and mineralogy, without a toler.ible knowledge of caAi of wTiu h he will ever 
be 111 the dark among nirxierii .igncultunsts, and iii reading books on the subject. Next, let him study 
the various .arts and in.iniil.utores that have any relation tu agiigulturc, and stoic Ins imiid with all he 
can acquire trom one ol the best general Urn m/a/ueritas, as lliatot ilees, or the Kniythipuflui liritanmea, • 
with its excellent suiijileinentary volume,s II he will go farther, and il he wishes U> know the extent to 
wliieli he may go, he may consult what wc have advanced on the subject of education in Wio KneyeUipcedta 
of Uardciung. 


Sect. III. Cotiduct and Economic of an jlgricuUurist's Life. 

7MJ. si plan for the gene al ctmdurt if life should be fixcil on by every one when he nAives at mjn- 
hood, and steadily jiursiied lor the tune to conic • most commonly such a plan is formed by the jmrents 
siMiii alter the child’s birth, and, at the latest, when the boy is taken from school I'lie boy arrived at 
inaiiliood, however, is entitled to examine tins pl.iii, and amend it, or devise anollier more congem.tl to ills 
own notions; but the risk ol .my change ol this sort by jutsoiis so young .md inexpcneliecsl issu^re.it, 
that no yoiitli ought to venture on it without the utmost coiisider.itioii, and the firmest persuasion in his 
own mind : where the parent has done ins duty, such changes of plan w ill not olleii be attempted; for, by 
the early intusioii into the mind ol a child ol ideas relative to the pursuit that is iiitendcu.for him, a 
taste for th.it pursuit or employment will glow up with him, and become .is it were his own natural itielin- 
atioii 'Plus will liapprn in most Ciises, but in some children the bias or lorce ol ii.iturc lor some [larti- 
culai purpose is so stiimg, that by no lurental mtreaties or Te.isoiiiiig ran it be overcome , even wliere .a 
sense of duty induced compli.aiice with a parent’s wishes for a time, the dormant inrlin.itioii has ut last 
broke out and taken the lead. In siuh cases, the parent may generally conclude, that wherj ttic pursuit 
or purpose is not bad, the force of natural iiieliiiatinii will be more likely to command success than the in¬ 
fluence ot (lurental authority, and th.it ii pursuit or business, commonly ol little profit or repute, will lie 
more jirofiliiblc and rcspei table wlicii fulluwed by a genius powerlully impelled to it, than a profitable and 
reputable business followed by any one against Ins inclination. 

7U.H. The }dan ami eondncl q/ life are in most eases determined by acevtental circumstances, file sou 
Of the lalmuring man grows up without any regular training or education for a particular end, and finds 
himself at the age of manhood eiig.iged in rural labour, and apparently incapable ol any olher; his notions 
and his ainbilioii are so limited th.it he d.ire not venture to desire a change lor the better, for no mail 
ever desires that whii li he thinks it impossible to attain, and the mere idea ot this im|Missibility, however 
erroneous, eM.'ctually restrains tlio attempt at improvement. 'I'he life of the ploughman or lab(iiircr,_ 
much as it difters from that ol a man ol eminent natural powers and superior education, is capable of 
much amelioration by being direiked to a suitable end or object as the ultimatum, or in other w^^ords, by 
l.roceeding on a plan; jilan indeed, as we have elsewhere observed (Encyc of Oatd 2d edit 777S.), U 
predestmatinn, as conduct is late 


ll\4 V* fVIIUUb liav IJlUJIUU dljy UUCl ut IIUIV we IIU U 0 \. I.W VUV jus. *,sm, w- 

s K»n ot* the art ot living, anjginorc than ol the art of agriculture j the one requires to be studied as well as 
the other, and a man can no more ex|H?rt jiermRnciit 8atl^factlon from actions pprloriped at random, than 
he ran ex[)oct a good crop tYom froerts bown without due regard to soil and season. When look round 
and olMcrve the quantify of misery in the world, the greater proportion is, or sepms to be, the result of a 
want of plan, or of a had plan of life. How many parents arc uiisucccssfYil in their struggles to maintain a 
large family, the result oi toif early marriages: how many hnd themselves arrive at old age with no oth^r 
resource for support but chanty, the consequence of want of foresight ui expenditure: how many are 
buffering under poverty, bryught on by their own want of or positive extravagance; or under 

disease from excesses and irregularities comimtted iti the hoydayijf life: and how many among those not 
born to inherit property, who, at no period of thetf hfc, have any other alternative between hard^idbour 
and dcflrient f^d, than disease and want! ^ 

795(3 Want of plan may Hot in every rase be the cause of all this misery, because afeident enters into 
life for something, both on the unfavourable as well as the favourable buie of the question: but we have 
no hesitation in asserting, that want#if plan, as a cause of misery, is as ninety>nine to a hundrt^: auy 
plan at all, even a bad plan. Is better than none ^ liccause th<rte who set out on any plan will, in all proba- 
uUity, sooner discover its errors if a bad one, ond eorrccl them, than thoM «ho wi on iio plan wiU 
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diacnvcr the wnnt of one anA form a good plan. The young man who is just setting out in life may weil 
tremble at thp ron^oquences of nrocredlng on the journcyr r^thout the guide of a judicious plan; this plarf 
ht> must n)rm himself, because nc alone feels what he wants, and what he can do to gratify them; all that 
wo can do is to offer a few hints. 

7‘07- Tn orifn to be able to form a plan it is previously necessary to determine the object to be attained 
by it Hapi)ines8 is the object of every action of human life, and consists in the gratidcation of certain 
wants and aesircs ; some of these desiderata are pcculiat to youth, and others to old age i but tnany, as 
clothing, foiHl, rest, relaxation, entertainment, Ac., begm with the earliest, and continue to the latest 
jierind of life. All these gratidratinns arc pArured by l&buur; in savage life, by Hunting, Ashing, and 
gathering fruits, till the man, no longer possessing strength ellough for these labours, is obliged to lie dov^n 
and die of want; in civilised society, they are also obtained by bibour; but here what is called property 
exists, and man, in the vigour nf his da\s, when the supplies of Ills labour are greater than the demands 
oV his wants and desires, or when he chooses not to gratify the latter to the full extent admitted by the 
former, can, as it were, embody a part of his laliour, to be made use of when lie is no longer able to per. 
form it with ease- a man m this case la said to arrive at indciicndenne, instead of want, as in the case of 
the s.ivagc, or of beggary, as in the case of the iinprcwident. • 

VP.TS Indepi'artenrp is the grand object which every m.ni destined to live by the exercise of his labour or 
talents ought to have in view. At certain periods of life, when the iinaginatioii is vivid, and health and 
animal spirits in their utmost vigour, some may prefer present emoynient, mere animal gratidcations, or 
imaginary distinctions, amatory coiKpiests, titles, r.ink, military glory, and high literary or pnifessional 
reputation ; it is a noble attribute of our nature to prefer some of these to the mere accumulation of 
money; but a great warrior, poet, or painter, arrived at old age and want, if the latter tie brought on by 
coiiirann improvidence, will not find himself surrounded by many marks of distiiulion; and though it may 
]Mssibly be some consolation to him that tlic three or four letters composing his name will be sometimes 
pronounced togctlier after he is dcail, yet it will not be much. 

7i) jy The ercrci’e of bis prufesstonia the most r.itioiial inode in which an .'igriciilturist, of whatever 
grade, Can pursue independence. Only cxtraordinarv (‘irrum.stance8 can justify a change of professmii; 
III common cases it Indicates a want of steadiness of eh.aracter, nr a want of success, and the latter is 
commonly attributed to want of shill; it is belter, therefore, to pursue unremittingly the profession to 
which we have been educated, even though we should not be very siirce.ssful in it, than lo risk an 
inlVingement on character by ,'ulopting another. 'J'lie pr.ictiee of agriculture, .is we have already seen, 
17710.) IS cariicil on by three diftlTont cl.isscs, serving, rommcreial, and artist agricnlturists ■ on each 
of those claves we submit a lew hints to aid them in forming a plan of life, and regulating tlieir 
expectations. 

70150 Tbe greater numlu’r qf ngriri/lturists mast <■«<■»• belong to the lower grades of the scrvtng class; 
and act as ploughmen, herdsmen, shepherds, hodgerr. woodmen, and laboiircrs of all-work These foiin 
the greater proportion or mankind in every eivilised I'oiintry, and must ever remain tlic bulkiest material 
in the 8n(j.al fabrle. Comparing one age and country with another, however, there may be the greatest 
ditterence in tt^eir intellectual and phy.ical eoinlition The ploughman of liussta is but a remove from 
Ills horse. The ploughmen in different parts of flrifain are as intelligent as their emjilovcrs: in .Scot, 
land they have the Hihleby heart, arc familiar svith the history of their coiiiitrv, and not ignorant of its 
literature , they lead a laliorious life, but they enjoy the iiiestiinnbic blessings of health, sound sleep, and 
pc.are of mind, fill the latest peiiod ; they aie almost always iiideiieiident, either from their labour, their 
saiiiigs, or, in old'ago or sickness, from the assistance they receive of tlieir ehildreit in return for 
what was laid out on their nlucation These men .ire as happy, relatively to their caiiaeity for liappi. 
ness, as any other class whatei or • If their mciisuie is smaller, it is as fiill as the largest; for the essen¬ 
tial in.itcii.ilf of coiiilurt and happiness are the .same in ail classes, and in all classes a man’s wants and 
wAhes acconiiiiodatc themselves to flic ine.iiis of gr.ititying them. The rich have no wants, and their 
desires tor the most p.irt .ire no sooner expressed than gratified ; the p.iiiis and pleasures of life aic 
neutr.ilispd into a kind of insipidity, till ciinul hrings on dise.ise, which lo this class becomes nblevsing, 
bv procuring for them the oeciipalion of taking mcdieine, the duty of atteiuliiig to the doctor’s regula¬ 
tions, nnd the plc.asiires of coiiv.ilcsccncc. 

7!M!I Constant labour, even that of the humblest dcscrijition in the country, when it is not oppressive, 
and where it is arcumpaiiied with .abiiiidanee of food, sumeient clothing, and good health, is bv no means 
inconsistent with hapinness. It is a ctnnmon but most erroneous ide.i, tiiat happiness is confined either to 
the rich or the iiuleiiciident Health and activity are the woihIs, and a ruh man who has nothing to 
do i.s unijiicstionably more miserable tlusn any ploughman in the eiiijure. “ Happiness,” says one who 
has thought much on the subject, “ is the full and vivid satisf.ietioii of the mind; and at consists in 
content and uniiijuriuus enjoyment, that is, enjoyment not injurious cither to one-self or to any other. 
Among thrfivery first requisites to this satisfaction, it will rcadilv be i>erec%ed, is employment, 
either bodily or mental; and the more energetic, without exii.uistion, is the employment, flic more ftili 
and vivid will be the satisfaction The human mind is naturally active; and, except in sloop, if even 
then, caniiiit with impiinitv be motionless or torjad Orrii]iation is as necessary to its liealth as circulation 
oi the lilood is to the body’s Knqiloycd it must be, to know content or feel enjoyment; for, by any want 
productive of pain, eitlicr bodily or mental, e.s])erially the latter, content and enjoyment are, according to 
the degree of the pain, liostroyixi or diminished, and the w.-iiit, whirli the unemplojed mind invaiiably 
feels, IS as invariably pnxluctive of uneasiness, of listlessiicss, and lassiliiilc, nn’d their inseparable 
attendant, meiit.il pain Indeed this pain is, not uiifrequeiilly, altogether unendurable * All the inipor. 
tuiiities and perplexities of business,’ saj's Dr .fulinson, ‘ are softness and luxury compared with the 
Incossaiit cravings of vacancy and the unsatisf.ictory expedients of idleness’ ‘‘it is this mtoteiable 
vacuity of mind,’ sajfs Paloy, ‘ which carries the rich and great to the racc-cmirse and the garniiig-tablc.’ 
It H (his vacuity, says cxjicrietice, which often p>-m.s them against tiinnselves, and liurries Ihem to self, 
destruction. If, also, employment is necessary to ilie health of tlie mind, excrci.so is to lliat of the lioily. 
Kmpluymcnt to the mind and exercise to tlie body arc in some degree snhstitiites for each other; but, for 
the full coiitciitand enjoyment which constitute happiness, they both, in due iroportion, arc necessary.” 
{Co-operative Magazine, vol i. p 15) 

7ilf52 The plan of life suitable for the operatire agriculturist mav very well be founded on the condition 
of this class of men in the northern counties of Northumberland, Berwickshire, Eiut Lothian, and others. 
We have alreijidy (7809. aitd 7834.) described in general terms the manner in vrhioh farm servants are hired, 
lodgni, and raid in these counties; and details by an eminent Northumberland fanner will be fbund in 
the sixth votmne of the Gardener’s Magazine (p .W!>.). The essence of the modejponsists in the employer 
providing employed with comfortable cottages and gardens, and paying them chiefly in the iiccc.ssaries 
of life, in so much meal or flour, so murli ground to grow potatoes and flax or hemp, a cow’s keep, tho 
run of a pig, if a shepherd so much wool or so many sheep, the loan of a team to bring home coal or other 
fUel, and a c»e^in proportion of mnney. jjy this mode of payment the operative countryman is always 
sure of a comrortablc home nnd foot!, iq’re of milk, butler, meal, bread, and potatoes, tho produce of a 
pig, puultn^ and bees, and of the prmluce of his garden ; and this, however lifgh may be the prices of 
t(|^e vticles in the public market. These good th mgs can only be rendered nugatory by the evil of a bad 
wito. Alt cqiintTjbservants hired by the year might be accummodnted and paid more or less in this man¬ 
ner ( aHd to this mode of life and payment thev ought to look forward as the ultimatsiin nf their grade In 
the scale of ojicrativc agriculturists. By prudent rondiirt, in regard to the incrca'se of Kieir fkmily, and 
1)\ biigality, they may live in decency and comfort, educate one or two ciiildren, and iave sometliing for 
old age, or unforvg^i occurrences. 
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7963. Tfie Northumberland ploughman ig tho hap]>ie«t of labourers, and njver feels a bad scagon. His 
otvages are certain; and ufitb frugality and mrc, his wife may bring up a large family upon this income. 
7'lie reverse is sometimes the case but this is attributed to a bad wife, who wastes the produce of the 
cow. The small stock of the li irid being always his own, and the cow generally so, makes him prudent and 
careful during single,service to save as much of his wages as will set him up for himself. To this, and 
tho fact that Uie wages of labour are never paid out of the i>oor'a rate, the enviable state of tlie Northnm. 
brian labourers to be attributed. It apiiears to operate .is a preventive check upon population, and beau¬ 
tifully illustrates Mr. Malthus’s theory; or, in tAe words of Buitu, it tc.iches them to “ know that pru¬ 
dent cautious self-control is wisdom's root ’’ They are at^ anxious to give their children such cdiiration 
as they ran coinmanil. When they arc wi*hin tlie reach of a cluirit}-school they thankfully avail them- 
sSIvcs of it, and we find in every hamlet siAnc person who touches the younger children the rudiments; 
and several of these, when they get older, work and save the wages of summer to pay for putting them¬ 
selves to schools in winter. (J. C. in (raid. A/flg vol. vi po'Jl. See aUo Denson's Peasant's f’oice.) . 

7964. The dap labourer who has no particular employer, and probably no fixed residence, is much 
less comfortable than the ycaily servant; in l-Ingland more especially, under the present system of poor 
laws and parish management, which is calculated tf degrade him, and eftbctually to prevent any attempt 
at improving his condition. If, ns iilaney observes, “ by iinrcmittcil industry, he has been cnablt<d to do ‘ 
without parochial relief, and bring ii|> his children decently, it is as much as could be expected i for an 
attack of illness, or the temporary loss of employment, he is in general totally unprepared; he tjiiiiks not 
much of the morrow, and, as it stands, it is perhaps well for him that he does not niiticiiiatc evils which 
he cannot prevent. Every one knows how beneficial to the community, how advantageous to tlie iiidi- 
vidu.il, the hope of bettering his eondition in life is ; it cheers him in adversity, entourages his industry, 
promotes his content, yet from this hope the major part of the agricultural labourers of England arc 
extiuried; they toil indued, but it is to continue, not to better their existence” (Essay on the bene- 
fitia/ Direction (if tfurat Expendilurc, p. 170 ; see also the succeeding chapters of these judicious and 
intelligent essays) 

71H)J. The condition of the laboui tag (lasses ha-s lately been considered by tlie editor of the Scotsman, hi 
an article in Ins xivlh volume (Nos. Ilol, ami llJil), whitli U also published separately in a tract entiUed 
The Scotsman's Adutce to the T.abouiing Classes 'I'he cniidition of the labouring classes, it is observed 
in this tract, may lie deteriorated in two wars; ” by increasing their numbers too rapidly, and by 
diminishing the ca|>ital whii h provides them with employment Now i'.i)>il.tl is either diminislied, or 
Its natural giowth is impeded, by tlie enormous sums paid to the govcnraient, by the tax on eorn imposed 
for the benefit of the aristocracy, and by tlio many .disuril rcstrictieiis on industry, which have arisen 
from the ignorance or inisconrejiliuiis ut our legislatois To repe.il or reduce taxes, and relieve indii-stry 
from the restrietions which letter it, benefits the working (lasses by enlarging the fund which creates a 
demand for their labour. The siiflbnngs of these classes .ire therelore, in no small extent, imputable to 
the ex.ictions and misconduct of the goveniment Vulpabic and injurious, however, as the extravagance 
of the goveinincnt has been, I am convinced that were all the public tmrdens annihilated, and all the 
obstacles to freedom of industry removed, the relief given wuuliLbe but temporary. 7'he lutlbry of the 
working classes might be mitigatnl by such means, but it cannot be eradicated by icgislaMoii, nor by aify s 
human means except snch ns sh.ill jiut some check on the increase of their niinilierj. Scientific thinkers 
regard this conclusion as establishnl on the clearest evidence ; liow then is the principle of iiii rease to be 
cheeked ? Uiily in one way : by eiibglileiiiiig the minds ol the working classes; by iiisiuiiiig tiiein witli 
feelings of sell-respect; by tu.icbing them the iiniiienso imiMirtaiice of habits of priaicnec, toretlioiight, 
and self-eontiol to their own liaiipiiiess; by giv mg them true notions of their situation as moral agents, 
responsible lor the consequences ol their acts, and endowed with powers which, if rightly used, would make 
them to a great extent masters ol their ow ii destiny " ^ 

79(>S /I > adicat evil m human conduct, is that ” in the article of marriage men consider life as a lottary, 
and they rush into the most impoitaiit of nil ties, without making any provision for discharging the 
obligations it lays upon them. This a|>i>lies to the middle ranks as well as to the lower ” Thousands 
and tens of tlioiisaiids marry every ye.ir whose earnings hardly sullice for their own subsistence, and 
iniiltiliidcs throw their otfspring on the world “ w itli as little r,itiulial coiisideratiuil about its future 
well-being, as the crocodile shows when she drops her egg in the sand, and leaves it to Uie'sun and the 
winds to hatch her young into life.” Such )iersoni shelter their thoughtless conduct under the plea of 
trusting to Providence ; but what is Irustnig to Providence but trusting to chance ? Nature has endowed 
us with reason to regulate our conduct, iiikI hi most of the common concerns of life has enabled ns to 
foresee the consequences of our acts. After making all tlie use of ufir reason that we can, enough will 
still lie Icll f(>r chances, which may turn out, as every d.iy shows, as much against us as for us. “ To 
neglect the a'dinonitions of reason, and then trust to Providence to tree us hum the evils induced by our 
own thoughtlessness, ts to call upon the Deity to woik a miracle in our favour, and this, irgtcad ol pro¬ 
moting our iinproveinerit, is only to harden us ui our fully.” 

7967. There are two ti tUhs (tf vast importance to the well-being of the labouring classes : the first is, 
that as no cflbrts of legislation ran lilt them out ot their misery, their liajipincss must always deiHUid 
on their own hdhits of prudence, forethought, and self-control I'he second i.<, that no man has a right to 
bring human beings into the woiUI, who is nut able to provide for their supjiort and eiluuation. The law 
punishes severely the act of exposing a child; but the man who marries and becomes the father of 
children, witiiuut having any reasonable (irospert of being able to keep them from beggary with all itf 
attendant miseries, is guilty of the same crime in a lower degree. 

7968. To convert the burthens which maistage brings with it into money, the S(g)tsman suggests tim 
following scheme : he takes the c.isc of an indiistriuiis inechumc Ix^giniiing to earn llis |)cr week at th« 
age of eighteen, and he shows wh.at he could ai coiniilisli by living economically, and deterring marriage 
till he was twenty-eight: he siiiifkises him able to live upon I2s. 6d per wex'k, and to place 3s. 6d. pier 
week in a savings’ bank, by wliicn li|^ stock, including interest, will amount in ten years to about 1001, 

At Ins marriage he is supjrascd to st>eiid :10l. of this KXU. m flirnisliing a house, bee. and to dispose of the 
remaining 7(M. to provide^gamst the following casualties 

7969. The first casualty edter mumagr which he has to provide against is sickness, which may be done 
by a weekly contribution of 4</. for himsclfand his wife. 

797ft The second casualty \s the infirmity of old age. This is to beprovidcil against by an annuit 7 
ftora government, or a benefit society; and 17/. Is. 9rf. paid at once, or an annual payment of 9s. &/. by a 
man at the age of twenty-eight, will obt.iin an annuity for him of 90/ per annum lor whatever number-sif 
years he may live bcyoi^ the age of sixty.cight * 

7971. The third casuiuty tio he provided for is the possible widowhood of his wife: this he may do by 
paying down 32/. 12s., for which a man of twenty-eight may secure fur his wife, supixising her age to b« 
the same, uii annuity of 10/.Tor life, in the event of her being left a widow, at whatever period it may 
happen. On this subject the benevolent and philosophic author of the scheme observes, “ When society 
is more enllglitened, it ajipears to me that a provision again^tnc cbaiicc of widowhood will be coiu 
sidcred as indispensable «t marriage as a suit of wedding clothes. 

7972. The fourth casuallv is the-chaiice of the death of the father before his child is able to ^bift fjpr 
itself; that is, before it is fifteen or sixteen years of age. To ensure each child agp,ui^ this casualty.Vis 
proiiosed to secure a,sinall annuity to it in the event of bis death, of say 3s. per week, up to its ilftcentb 
year. Tins, thts father being aged thirty, he calculates may he purchasiid Irar U- paid down the first year 
of the eliild's life. ' “ A similar de|>c4it ol 51. would be rnjuisite at each addition inadeto the family; and 
as a marriage is assumed to produce on an average lour cliililrcn, the whole sum expen^-d under Uiu bead 
would be 20/ ” 'I'hosc who Lave more than four cHildrcii must iiiakc extraordiiiury ekcrtioiu. 
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707? renwnahle gegre^ qf sreuntj/ agairut the catualhet qf l\ft. may l)e aftbrdcd to a working man 
about to (nti r into the iimmed atatt uid liia family lor tho «iim of lUOj, which it 1« ahown he might mv» 
by the age oMwcnty eight i hat .um would be disposed ot thus 

hurmturi, exrluiiye of what was pros idid by tht wife • .r 

Annuity lor liimsiU in old agt of iOf pi r annum . .17 

Annuity ht 1(U per annum for his widow - . . 3$ 

Provision for tour cliildreii -, . • . Sli * 

« ' • ^100 

V - 

Therefore, let no min whatever, not oven the most humble country labourer, think of mairying before lie 
lyis savLil 100^ , and let him bew ire of spriidiii), any part ot this sum, even that part which is allotted for 
his lurniture.tictorp he has provided for thi lour iisunltiis of the mimed stiti 
7') (4 To inn!) thi^ ithtnu ntn effi rt, niiitu il issiii diire sm ii tii s by the working classes themselves, or 
bent ht societies, would probibly bi the best modi iiid givirnmcnt mil tlii more weiliby membets of 
SOI u ty ought to lose no time in issisting in their tui iifiti in It is justly obsi pid, however, that it i aiiiiot 
Ik too otteii inculiattd iiiion the wrrking clissis, tli it the uniirovement of ihcir londition must be their 
own work. Were this sent me earned into prictiii “ it would diminish their numbers rel itiicly to lapi. 
tal, and ks a consequence, their wagie tiotU I tn Serondly, it w uUl rescue them and their families fiom 
evtreine iwverty, give them indeimidi me ot elnnctir, sei me to ih I tlieiii the advaiit igis ol education, 
and thus liretk down the bairitr which eontiiiis them lo the sphere they ire Imrii in, iiul preeludts them 
fiom obtaining any ot tlie higher prizes in the lottery ot hie lo society the system would be equ illy 
bcncfleial poors i ites, with all the abuses tiuy eiieiluhr would lie done away erimes ivoiild be rire 
when iiauperism was eradicated ami by the uiiiecisal difiiisioii of education, all tlie talent in siKietv 
wniilil be medc available And last, not Ii isl, wlieii i eery grown up man had cither a small stock of 
savings 111 hand, or investments in a coiiinu n luiiil, we sliuull have the very best giiarantie for the public 
trinejuillity Did the working ilassis lully umlerstmd this si heme,’ its exeelleiit author cuiitiiiues, 
“■ lime tenths of all the poverty, misei v, md crime winch we see around us woiil I disappear, wc should 
in t lot dml oursi li ts in a ne w world, full ot intclhgeur , pi ai < md gooel order, m which lili lud projierty 
woulet lie ten times more see ure h ippinc s inureegu illy elistriliiited and an adimrihle iuunditioii laid fur 

the further imclioration of the lot of mankind ’ tSe r nmii, Nov 1 IRjO) 

7e7) Ihenlaiiof Itjijir th dittchi e/nei of (Ii,)««/<hi// e need hardly bo punted out (he rise from 
a fkrm biih4 to a steward s biihtt,or to i demesni biihd or steward, and theme to the general steward or 
factor of an eat etc, is an ciliiiuus objort of amhitinii In innthe r direction hr miy rise thioilgh the differ¬ 
ent gr,idations ot the eoinini reial agric uUiirist, I r, a Inptiiig the rank ol lounselloror irtist, he may be¬ 
come a s tlesmaii, ippraiiy r timber or land suivey ir,i1 iid value r, igent, or igriiuUural c iigiiieer larely, 
however, e m he attempt tlie veterinary profession, oi th it ot e'r iftsin m, author, or proftsse r 
7’f7fs Iti h mum i ati >ii to a hidi a dim tive rrgi n nltui ist iiatui ally i nliil I she uid be regulated by 
(]is iirofessional abilities ami expcriemesy thitwhieli hi will eointnonly reieiie will be regiilited by the 
quintity of agiiiultural talent and ix| irieiiii in the m irket, it ought alu lys to be sut h is will render it 
worth nis while to iie honest, assiduously itteiitiii to the mteustof his employer, mil of polite and 
obliging m innors A h indsomc salary to such a ervaiit is wise > eunomy 

7*177 Jh itj it qf till nitid 0 ! I unullui a^n niluint bi either to asrcml to the rank ot author 

or protessor, comlilunis of mere honour tli m | r itit, or to re ihsc | rojierty and become a proprietor leilti 
vator I or t r‘’iit piying farmer, no iitist or mthor is at all adapted 
7*^7? Ihe ligittmnie ibj rt of iioinm null ag / iiIImiuI is t» rise in the different grades of his class, 
and beromc el thcr t lirg" tarmcr, a ge iiticinaii fanner, or, best ol all, a proprieti r i ultivator 
IDT*) Till piqlitil luhich a lomini in il rf„ii(u/fuiis( is nUitlrd, eompiratively with those of other lum- 
mereial men, are tlieoretirally eletiiiniiiable by the risk attending the implnynioiit of his lapitil, and the 
skill remiisite to prosiiutc his irt, buf, praetiially, this rcmuneratie n will detemi on the quantity of 
skill cnel eapital in the m irket 7 he risk attendinge ipital t mployed iii the lulturc of the useful prexlueta 
of the soil IS evidently less than till risk of eapital employed in many nr lerliaps mist maniitactiires, 
and the skill reennsite to cn ible ani one to lx come i farmer, aecording lo tin eustomaiy prietiees ot the 
eoiintry snrrnuiiding him, is less thin tint rejuirid tor almost any biamh ol manul leture In conse- 
qiiciirc ot these things, tlie re an imii every where ready to become tirimrs heme tho profits of f irm 
mg are nitinally less than those ol must other pursuits, but, to eountirhil mee this, tin farmer has 
steer il ad\ liltiges peeuliar to his profession J irst, the nature of hisresidemi in the country, whiel 
assumes a cert iin degree of lonseqiienei from its c untie it on with a luiisnlerahle group of oiit-ofheis, sur¬ 
rounded liy a gaidiii, ore hard, fields, woods, md other rur il sieiiciy, all in Ins exiqnition, and mlialiiteel 
by servants ki cottages, burses, e ittic sheep and other ilniin stir animels in siibjei tioii 1 1 him, givew him 
adegiecof consequence both real end aj parent, iml assimilites liim more ne ally to a lend of the soil, 
and lo till nossLssur of thatsoit of rural retiie nnnt and imicpendenec whn h is the utijec t ol dm sst every 
eummere al man s ambition, than any eithei mile ot lifeee iiki do Seeoiidly, mmy tnelcs aqd profession*. 
Jircelude (ateorriiiig to gun r il preju Ini s) tlicir followers from In mg gentlemen whereas, Ihoilgh every 
tarm$»i« hot a geiilleman, yet my gentleman may become a latmei without m any etc„ioe (oOvenng his 
rguk and eliaraetcr, a I irmer m iv, the relore, if In ehorses to adopt the habits and mauneq^l a genth. 
man, be reckom * as such Tbirdly, the famier s prodiiits are in univers il demand, md he Is mre of g 
market at same ii isonalile rate, a net otherwise with many inmula(tiin.s tourtnly, he*l3 sure of a 
home, of the iieiessarns of life, and, in general, of most vqorous health I’lfthly, be is geliciflly a Man 
of more piroehial inflm nee than the trailism m or m mutittiirer ^ 

798b Acaictly any fitimrr iiiakie a foitvn liy hii jniji usi m the utmost ezerlions of the most skilftil 
and in iustrluus men, in I le most impiovcd elistriets, scKlom do more to in enable them to kcepjiaee wttii 
thetnuc^, and tliegreat inijoritv, in all r Hintrn lead i hie it great I ihoiir and anxiety,and enel as 
they began No tanner, in a general wav,ean ruse mure th eri e ne lorii crop iiiayiai, and in this respeat 
the larimr of Kii sii iiid I’olmd has the iilvanlige ot the British farmer, tun the lauds of the former 
being from five to eight months under snow, til root weeds ire destroyed, md llie „rouiiel so loosened by 
the trostv and th iws, as to require lerv 1 Itle st rring tor the sei I the rapid siiiniiiir wliieb sdieecds 
riiiens all aiinudl ylants th it will grow then, iiearlv as well as in b ngland, end better than in mans parts 
of *siot)inil and Ireland The British farmers, howesei, have the great advantage of pcrpituat pastures, 
Owing; to the m Idness ot uur winters, but still no art ol man will shorten the yieriixl ot animal gestetion, 
and origiitateA Umh or a call in shorter periods than five months and forty wee1i| How oBen does th* ' 
tradesman or raanulaeturer turn his capital iii that time* I he re are three s^nelics of professumat 
farmers, h^cverywvho occasionally realise some prenierty the grazier who feoels with ojl cake, grams, 
an«b 4 iyicT«A)ficiBl fooels, the dealer m rorii or cattle, who has the art to buy at d)aUing and sell it a 
risjn^Market, and tho etealer or jobb^ m girnis w ho sublets ■ r si Us Ins lease, Or tn iiureliasqji of land, 
wniy subdivides and sells estates fheT ]g onts of the lirst are not great, and those ot tne last two arc at- 
teiicfcd Watb great ritk *- the only fiimer whose lot is to tie envied, lives under iclandlord who docs not 
I eke the iu)l marj^tabie price foi his lauds such as Burdett, Coke, Bedford, Koithumberland, and many 
XiS III tbe souintp Uut lew in the north, or ij> the west 
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CALENDARIAL INDEX. 


Though agricultural operations, in genetal, require less nicety os to the exact time of. 
performing them than many of those of gardening, yet there are exceptions in respect to 
some field crops ; for exan^lc, beans and turnips. It is pro[)er to observe, therefore, 
that die almanac tithe in this Calendar is calculated for the meridian of London; but «s 
a Calendar of nature is given for die metropolitan district, the almanac time may, in 
every part of the empire, be varied to suit the local climate and vegetation. * 

In general, other circumstances being alike, four days may be allowed for every de¬ 
gree, or every 70 miles north or south of London; in spring, operations may be com¬ 
menced earlier in that proportion southwards, and later northwards; but in autumn die 
reverse, and operations deferred as we advance southwards, and accelerated as we pro¬ 
ceed to the north. In every case allowing a due weiglit to local circumstances. 

Our notices under each mondi extend only to a few of the leading features of country- 
work ; — to attempt to insert every thing, or even most of the things that require attend¬ 
ing to, we conceive impossible; and, if it could be done, quite useless. A man will 
always act better wlicn guided by his own judgment, than when following implicitly 
that of another. Calendars should only be considered os remembrancers, never as 
directories. 

JANUARY. 



A wage of 
the Tiuw- 
mometer. 

Groat cot 
Vadaliou 
from (he 
Average. 

Average 
of the 
Barometer. 

Quantity 
of Jiain. 

Ixmdoii . 
Gdinburgh 
Dublin - 




inch 

2'*WI 

2 Cb7 


A coM Jot 

dngrdiirl . .. 

Ih a tittii* nltore fir lieUiw thelVii^riite |ioiut; wlntfT<cold 
Jn felt by anJinnh tnun fjiat of March* 

WimUi prevail durlnff tlita motiAi. The roJmdar 
of aiiwniktcd nnhiru Is much more to he dcpciukd on 
thin the vegetable rali*nr1itr; for cxce|)t the tatkin& on 
tit'cs, the htoti of the other pidntx durios tliis month 
depends much on the clianu ter of the prei (liijg aittunui. 


1. Citletufar x\f AnimaU'd ^alu^c round I.otidon. 

In the Jlrit wicK- fthtflleah sndjls and e«trth'Uurin.« 

(LuiubDciR tcrr^tri4) Appi*ar. 

Secvndivcck. redh/oait (MolachlA Hubholn) whfst'en* nut 
Imtrh (VftU eum|Me\i) chntlen, missel thrush fTurdusxistl 
vorui) sings, and wagtaiis (Jl/otocilla dll>a (t flhva) np|ie<ir. 

Third ttifch . tbti coramon lark (dhitlda ArvCusls) congre* 
gates. 

Tourth roefk * snails (If6Mx bort^mls) and thigi (Lhnnx kter 
et hvdllnns) abound in the Mn'IteriHl parts of sardensi the 
Itcdge spnrrosT (Jtfutaeflla morliilkrib) whistles* the lar^e tit¬ 
mouse (rhnia nikjor) sings, and fill's appear cm windows. 

9. Calendar t(f Vegetable Uaiut f found hondon. 

In the,flat rvttk • tome plants acndcntally In flower; urid 
others, as the Laurustlnun, continued front December. 

.Second fiir^; winter aconite (Krinthis hycnikhs), Chrtbtmns 
ros^ (fietl^borus ftr'tidub) in llower, and Karel (Cdrylos ylveU 
ikna) catkina iK'giiUling to npt»erir. common Ituneysuckle 
(l.nnii*6rn Perlct^menum) buds liegm to appear. 

TAirdfcee^; immroM (Ih'fmula vulgkrlsj flowcn;inkbeltcrcd 
places; daisy 1 Mills perdanh) and chickweed (ilUiite mCdU) 
begin to floyror. 

routih fvetk; mezercon (Ddphne JIfrxirei/wi) begins to flower; 
and sometimes spurry (Siidri^U arTdnslft). lamiMsy (riola frf- 
eotor)» white scented violet (riola oiiorhta), archaiiTOl 
{/.kinium rhbrum), and coltsfoot ('Z'us^llkgo purj^rea et oUo. 
ikia) show bloHsoms. 

3 Parm^vard, (2902) • 

Aiimd ta Him, whether in the open yard on straw and a few 
tiimiiM (MUOt In hammels for feeding (fiSA.'i.), or In stalls 
'See that the weak ere not driven from thdrpropur 
share of gi^en food by the xtrong; notice any In bad conalticin, 
and put them In a place by {hemsclibs for a few weeks. When 
the Hay or straw Is of infimor qualliy or flavour, sprinkle with 
salt water, whfdi will m^e It mure palatable. 

Tkrtahina (3l99.| goet on pretty regularly at this season for 
the sake ot a supply of atraw. In soipp districts it is coonnon 
to thresh an hour eve^ momliur by candle-light during the 
three winter monflis, tliecandles^lng hnng up In lanterns. 
See that the gudgrans apd other places are k^it oiled, arid 
tho teeth of wheels greased tw^sraped, or coated with oritl- 
attrition. 

not now In use may begrepaired, also harness 
greased, ropes spliced, and vavums evening jobs executed, 
where Ills costomary to%orka part i^the winter eveninss. 

Ifen's lodge, lA tome riistijett the unmarried fimn- 

•CTvanta have a common li^ng^oom In the farmeiy, with 
a sloping-room over, or ■leeiiii^'roomx otct the homes. It is 

the duty of the fkimer or hanlfr to see these young- 

are mpcfrly occupied during tha long winter evening. A 
porora of eeery inan*s time ]nU be taken up in mending bis 
eloUkcs oc Sltoescax^ s^etimes in olLbAg and cleansing homo 
hamets, the retf ihryTUght to to enmufaged to pass in read¬ 
ing, or utheiwise inetinivtingmcmBclves. Unet^ywad 


to (he rest; one may (tihtviirt the others on any subject; • 
master inov he got in lor an hour or two every ct'ening, who 
would tench them all. A mixter sultnhie for this pun>ose will 
often b« fouiicl among the mamed servant*, or ftmMvg iho 
villagemcclianicii. lo striousstudlexm.ivtojoineil recreative 
rni'v, such Oh the flute, violin, stun Minting, S|»eGrli- 

making, dramatic nlteiiipth, &c. 'Ihe ballitf'cr fwner should 
ocravlonully come and examine each lad, aud bestow* some 
niuik of upiirobHtlon on the most deserving. 

4 Javc Stock (6216) 

Store form* (71'H ), whether of sheep or cattle, require cim- 
sldcr.iMc attention during the winonr and spring months to 
supply straw and Ziay, with huch gntii fuorl a* can toiHairai], 
to htock on scanty i^iuris, and to bhclWr durillg storms, 
ObpecttiUy of vn«w 

iMmbt aie droppt'd during this month bv the Dorset shetm. 
md nearixmdon arc general!^ kept In the house and &d»^7V2<.l 
I'hcvo rcqiiiiT regular attention. 

Vahfi riitung at thih season should be kept rery 

clean, and their snptdles ol mlik lll>er.ii. Calves to bersafed 
as stock hlioiild never be druupf'd socMier than Ajirll. 

Pig% (72K.1.),pou/L3/(7438.), and stcK.k m general, nhould ha ' 
kept in go()d niart at tliis sc<bion, otherwise in the spring 
nionUis they will be flt for notliing, and half the summer will 
ehuise before they recover tho hid tweets of wlnier stttrvaUon* 
/'ftA. wlien (h« ponds are covered with ice, require attenfloD^ 
to bicnk holes to admit air. 17^72.) 

BetM jf dormant do not require to to fbd; hut if the wether 
M SO mild, or (hey ore placca In *<o waim asliiiatien a« fo m'rtf- 
Sion tlielr flying about, th'V should be examined, to ascadoin 
if feeding be requisite. (7002.) 

5, Grass I^nds. (.V43.) 

Dry TolU and uplaniU should alone be stocked with c&ttlc or 
ng hones at this season. 1.3X3'J) 8heep should itet be 
owed toinare either im wet marshy meadowi or on young 
v«n. (trass lands, under a system of irrigation, may 

bi* kept covered. (1^7.; Clayey hoHb and otlurs not tiro* 
periy drained should now have tibat tqienition etlcctuallir per- 
formod on the suxfdce (4294.) or iiuder it (42j|2.}, .gcuosding to 
clrc VI instances. 

Tt^onns (771)4.) on some soU#do considerable injury to groio. 
^Aliere the labour Is not ctmsidvrcd too mvMh, and ^ere is a 
water barrel at any rate, may be kUleil by mixing powder 
of hmc with the water, at the rate of cine pint to ten jalloels- 
On lawns, a^ in qAialJ paddocks, or In (lie com or^rmet 
orneV'i, getting rki cd worm casts is an object worth aiiendJilg; 
to, andih/snion(h,To2>ni4ry,«n<Ov(ebci!^trethe(Ms4sea«aiia . 
for ihe operation. ^ 

<E Arable Landt. (4986.) , „ 

M Vhen the soil fs not too wet. feed out dung wid * 
d dunghills, also rompeat heaps, witiv peM cw ether 
matton* ^ fvee (hat drains, ditches, and water-Airfowe run 
firec^,. and answ er their RwpcctlTc ends* 


4 K. 
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Smm (5dfi3.) «M in MtM dr» iltiiflionf plinMl in the lait 
wertc nC the mio^) end aUo vent and MnetiOMe om, ere 
town. On the wfiotet howevert It b better to dvfer tin; l^eans 
end p«iat tlll*the flnt aiut ivcond weeks of Februar^j and the 
Ml* tUl the two last weeks ot' that munrb. 

Spritfg wheat ot the ccMnmon kind may be eown where 

the toU » suitable. 

7. Fetvees (2900.), JRoai* (3523.), and Diains. 

{ma.) 

Hawthorua may be planted in fimeedinesi In any the dlf- 
ferent modes. {1297VO DUrhen, walls. pulInKS, and ml oihtr 
fimuisef the coimnoti kind may bo rormed; but none where 
bolUes OK,other everereem are to be used. Rqjair by the dii- 
Aruiit mMcK. <'i087.; lloads and drains mtiy be formLd at all 
• tbnei and t#asons« 


f 

8. Oniardt MI9.) and B^/t^rurndt. (59Sf7J 

Frwie tfM and nee them of mceii WImro dlgfEteft *Whd 

each tree b practised. Uil* to a ffood saacoa* Stake and ti# 
newly pUntaf trees. Flaut archaxd*. Trench ground te bop 
plantations. (6U07.) 

9. iVood-tanfia anti PlanUUionaa (S906.) 

PrsfMire the *oU for planting. Fiant d^duous hard-wooded 

trees In mild weather. Plant and sow 6rte lareer tree seeds, 
whether In places whov they are Aniftly to vemaln^ oe In 
I scry ‘Croiinds* 

^tfeU tfmher and cMpiee not valn^ble on account of Its bark* 
htock up roou, stack them, and char thinn. 

d4i.MluouK irees * hli up eacancles. Cut haw^lhem 
hc^es. (^9d3<) Gather any tree seeds not before (tathefied. 

liratn wuCMl-lands and cut paths or othtf openfc^ required 
through them, the leaves being now off*the diA;idu 0 ua softs. 


FEBRUARY. 


Weather 


l.oi>ilim *• 
Kiilnburgli 
UttUUn - 


AvcTage of 
Che 'i'Fier- 
jiKMneter. 


42 3 

d 

43 7d 


Greafot 
Varlatum 
from the 
Average. 


Arcr^ 
oi tliu 
IlAronater. 


29 91 

29 .056 

30 091 


0*873 inch. 
l*2«»y 
2*21 


REMARKS. 

Tbb month (the tpnng mr apnmt kate mntdh of the Saxons) 
b usually suldect to much rain or snow; either Is ac¬ 
counted seuMMiable: the <ild proverb lieing, ** Febninry 
<•'1 dike with either black or white.” Round London, 
the tMip in vegetables shows evident symptoms ot iruuloii 
Hbont the mnldle of the month, and sum* times a week 
airlier. Ihl* ujiimal rai^dar, and intluresconce of 
nath e trees for thi <■ /nunth, will generally be found very 
correct. 


1. Ca/endaP' of Anwiatrd round London. 

In tfu^raf tveek, Ih'vb tnelUhcd) come out uFtheir hives, 

ffu.nb. (fuKx) play about, iiuvi't^ (Insdi td) swurm under suimv 
nedtfo, and the earth-worm (Lunihrlciis teiri^stns) In's out; 
hen.eliafrini’hes (/’ringflla) flock, lUid ihi* songdhtush, or 
tlirostle (Turdus mhsicus), and common lark (^lauda arvenus) 

* 'JSnnrf rvnk the buntings (Embcrlza dtba), and linnets 
(FrinKnia Linbta), appear in flockb, sheep (o*vi& Aunt's) drop 
their lAinbs i giasc (Amirs denser) begin to lay. 

Third vetk ; rooks C^rwis irugtiigiij>) ticgin to pdir, and 
sort to their iiest-trees; huiisiMparrows (/^mgtlla doin(*'«tit*.i) 
chirp, tv'd begin to build; the chainmh (iringlMa ciL'*l«bs) 
sings. f 

tifurih wi‘ek‘ the psrtridge lTi?trao i^erdix) begins to p.iir, 
the blackbird ('Aiidus Afc^rula) whistles, and tlie wood lark 
(Aladda arvunsis ul ai^drea) hings i the hen (/*hik»iknu& Odilus) 
sits. 

2. Cnlt^dar of Vegetable Nature round London 

in the fltst nfcJc tlie sno»dro]> (ttnldrit1in<i nivHIis), whiii 
(IJ'IcX eiirniNiAi), white deadiieiUe (/•hiiniini .ilbiiin), pnlv- 
anthiis (iMmula v^rls) flowers; and the elder (^’Aiiibibus 
idgra), AndiMincroseai and boncyaucklvs, begin to expand their 
^aves ' 

.Seetmd mtek * nominon inrowfoot (Itandnctihis ripens), dmde- 
linn (lidonlodon 'I’ardxaciini), and the female flowers of hacel 
(<'ur>lus Avellknu) apiKur 

Third totek VeniHiui agre^gfis in flower, many of the ponlnr 
and wlltow tribe show llu ir c.itklns , and .ilso the ^ew (I'axus 
baicnia), alder f 4'liiiis i onnnrims), tlie tulip (/'if/tpo), crown 
imperial (Kiltll'Wlu inipcii.ilis), and vunuus oilitr bulbs, 
boldly emerging tVom the giuiind. 

FfHirth nftfk, ttie J^ilia ti(rne<i, wood strawberry (/’'Tagdria 
vfsc.tl, soin** hiM'cdwcUs (Fmluicfc), the groundsel, anil •»ome- 
tlincM the Ktneks and wall flower (F heir.intbus) in tUmer. 
borne sorts of guo>>ebernes, aprUots, and peaclics, liigunnng to 
open their Imas. 

a. Farfft-yard. (2902) 

See hist Kionih In taking In stacks to thresh, lU^stipy ver- 
nilit as much ns possible. (bO'^2.) Clear away the bottoming of 
straw, faggots, or other temporary matter, and Jeive the site 
perfectly neat and clean the poultry will iiiik up wluit grams 
luav have dropped. He vigilant in keeping slot a ut every de- 
acriution ill order; wintering cattle by frequent supplies of 
frein st^aw and turnips, or other roots, horses by sound coin, 
and good iieus-htraw, or clover-hay. disiiensing as much as 
possible with wheat and ont straw. The evening food should, 
orrasir n.slly at loast, be of carrots or potstoes. 

Poultry nnw lay fYi>*4y: and if some mdb ate a desire to incu¬ 
bate, so much the beth r where an early brood is an objcid. 

Jfm*s There are still a good many hours for mental 

ImproveiTUMi. 

4w Live Stock (621(i ) 

6hc^ generally begin to lamb during this mMith, and re- 


quirt* unremitting attention from the shepherd (7112.) At¬ 
tend to foLdlng Limbs before (7224.)i and to milch cows 
(GK63.) and fattening calves (6b43.) 

5 Oraaii Lana.s, (.‘JGt.J) 

Siv list month. M.inures, where applied to grass binds, 
may lie laid on at this se.ison . and suih old inu>ay lamb as are 
to oe hrokcn up nia) now be pared with a view to burning 
next montti. 

The w.itc‘ring of meadows in warm rituatioQi may be par¬ 
tially left niF iow.sn1s the middle of the month, to cncuurage 
Ujl grow ih of the grass. (438 j ) 

(I At able Lands. (4925 ) 

lleann should he pul In during this month. (5322.) PeM for 
IMxldiitg, and fwr a ripened crop, may lie sown at ditrereiik 
Pentnls (5121 ), ami lares fur soiling or seed. (3257.) Oatssown 
uoiri the middle of thiv month to die middle of March (5120.) 
miti'sit on very old luif, where they may lie sown later. It it a 
coinmiin but erroneous u]ilnioii, that old grass lamb intended 
tolie broken up and -.owii with oats or beaiK, should tie plouglied 
uH etrly AS pi>ssjble, so us the fr<Mt inav hare some eftbet on 
tlic tiurow before s^^ed-tmie, Itut tins, though most plausible, 
IS a »iu>st dangiMous doLtrine, U being found from exiiericrce, 
th.it l.in(b st> ploughed and sown .sre always more subject to 
Imtu the plant of corn dcHtruyed by the grtili, wire-worm, or 
other larva* 'I'lio only s.ufo mode with such lands, Is not to 
plough them till about the middle of March, and tiieu to 
plough, v)w, and roll imn ml lately afterwards. It would ap 

J tv.ir tliat by this praiiue the larva* of iiisei ts are buried ao 
leep, tliat (hey ha>e not time to reaih the surface before the 
grain his germinated and grown out td the reach ot then 
attacks, or piobably ihev may be so deeply burled ns to be 
oblt|*<sl to remain imothei season under ground; U being known 
to naturAlists, Umt llie c^gs, larvie, and chrysalidui of many 
insci'ts, like the seeds of many plants, will, when burU*d too 
deep, or nthei wm; pl.u ed lit circ urosunces not iavounble for 
their inimcdi.ite haiililrig or giTmmatiun, reiriam there, re¬ 
taining iheir principle of life, fill they can make tliHr way, or 
.sre by accident placed In rircurastancci. fivourablc for tbeir 
development. The ihtfest pl^n, however, to break up old 
grass bind is to p.ire and bum. (5865 ) 

(Spring wheat of the couiinon kind may now bo advimtage- 
ously sown (5004 h uiul Imrley is also sown in some warm spots 
In the last wevk of ili« month. 

7. Fences (4213 ), Foods (3323.), Drains, Ditches 
(29fi0.1, Fonds. (44t>7 ) 

ina> 1 h> ]ilant(.t] irrown prunia 

old ones pliUihed or cut down l29o7.), and imiicrfoct oium re- 
piiircd. Walls built (3056.), w.’Uer fcnrvs and pond* form¬ 
ed. (4467.) 

8. Orchards (4079) and Hop-grounds, (5997.) 

See last month. 

9. Wooddands and Plantations. (.'S906.) 

A» in last moiyh. Wltere there U a nunwry store, nut and 
kernel tree seeds^oy uow be sown. 
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REMARKS. 

Ttie banning of March usually concludes the wlnto** t 
and the end of the mimth Is generally indicative of the 
buciccdlngspring: aciording to the proverti,** Mardi 
comes in like a lion, ditd goes put Like a lamb.” The 
Saxons called tills m<mth ine iea^hening monihj in aUn- 
«lo«i to th* Incre^lng of tito days. Tni* to a ulMrloos 
and trying month, both flat men and cattle engegad in 
dcld operations. 


V,', 1 Calendar ff Animated Nature round J^ttdon. 
tatks first fvtekt tlie nug.dove (f’oldmba Faldmbus) coos; 
Ae white vtigtAU (Motacnia jllba) sings, and the yellow wag¬ 
tail (MbtoUrftla flkTA) appenra. The earthworm (I.iimhrlcus 
Sermtris), and the mall mllx) and slug (/,lmax) engender. 
$N 0 i«i} wuk: Uto Jackdaw (Cdrvui ITouMula) b^ins to come 


to churches j the tomtit r&niR carrklcttt} makei itv spring 
note; brown wood-owls (Strlx (ilula) horn; and the ssiafi 
tortplse.shell butterfly (Papniio urtlCB Z>.> appears. 

Third week : the marsh tltiBolse (Piums fwflttiii) b«|rii» hi* 
notes. Various flics (itrascie) oppt^. The fox (Cknls rdipcs) 
smells rank!- Tlw turkey-cock \JKel£agrto GaUthMvo) strut* 
and gobbles. 
















CALEKOABIAL I2f0£X. 


ms 


f^aniih wteki te^lovliimtoar (E m bt rtaa CMrtUa) «nd 
ITTcen woodH>eck«r <Moitt ^dis) Hing t tooks^ rtvms UVircl), 
••dhcm«0p)(etOMj[C^amha»)htiUd; th* jeoltUlnch <A1iii|aJa 
CudiidIU} rinfs. FMd-cvickctti (j»e«rRb«>?) o|mmi Owlr mcrs ; 
and the cominos Ilea (i^Hnc (miane) appears. 

2. Cff/^w/ar f'egekihie Mature round London. 

Zatke dr^ »eeeA;; earlous^speciei af the pine, lajrch. and ftx 
bihe in ffhll flovein the xatanar;f (Itosmarknus offlclnkllsh tlie 
vlllow (jikltt) amlibar (Zadnis nt^biUs) tn bhuMmij; varlmu 
trees era shrubs beginning to o|ien their buds. o 

hecofkl fvedr: the commm haneTSiickielXonk-^a Perid^zne-^ 
Dum), and some roses in leaf: C'rhcus v^mus> and other sub- 
apeclesi and some b>;£ll«e In llowi'r* Pilewovt (Kirarift, and 
rre^hig crowibot (lianonculus ripens), Hi^tiia, ana elder 
iJilambdcus n^ra), Rometlmea in leaf. 

Thsrd rvtck i oujHiaUff 6lla, Driiba r^rna, ZMphne 

pdnilcatOnd rtrfUiiaand Lonicera nigra, in Hower. 

Ftmr/h meek: the peach, nectarine, apricot, rurchonn Ja- 
pdnlrus, P>nw Japdnlca, crown imi>eda!, Saxm-agacniMifoila, 
Itilaus seni|>tTvlrvns, Mul other plants, in warm dtuations, in 
flower, or just advanang to Hut stuie. 

tk Farm-yard. (2s)i0Sii) 

Winfenng taule should be Jib^ally luppHed a ith food from 
this tlmu, till iliey can he wholly turned to gross h<i itrow nnd 
hay gets drier at this senson, mure should be gWtii, and the 
supply of turmiis, or other roots, mther Increased tluui iliim. 
ni&hcu. Where oil rake, liivwert* grains, and similar articles 
Mn he obtained, tliey are va'uable aiiaiiUrles. Patiiiig cattle 
(1.852 ) and milch rows (6hb3,) n^uirc contumer) attention to 
food, clcaiiUnem, and moderate excrtise. Working horses 
must be kejd in good condition , if they IaH oil now, thev will 
not recover theniaelveK for several inuntiM. Potatoes may now 
bo cut into sets i^repur.itory for next month. 

4e. Ltve Sioric (U'ilG) 

Sheep now <lrap their Iambs freely; and none pay licttcr 
thin such Ah are turnip fed at this time, and linlHlira oti in 
April, on forward |ias(uns As tumi)is begin to run to (lower 
alMiui this time, ibc‘> are apt to prove mure than umiallv laxa* 
five, and tiicrefore tlie slock supplied with them slMmid have 
an extra supply of hay. 

5. Gi aS9 lAtvds. ) 

Meadow H iiitendid fhr mowing fA768.) should now be shut 
Up> ihcur surface hai mg Iveii Irei^d from stones or other extra* 
ncuUH matters, the furrows or water gutters made cuniplctely 
alfbctive, and, If the wrathcr will uornilr, the siniaiv busu-liar* 
rowed, and rolUil. Meadons which have bei'n flooded during 
winter will, in fivourahle situations, show a < (mslderabh t rop 
of grass by the beginning of this month. Turn oil the water ii 
week or ti*n days, till the surf.ire p‘Ls hrinj rhtn feed vkuli 
ewea and laml>s. giving a little hay in the evening, (halves may 
also be turned on tlit^ ineidows^ but notliing heavier. 'J'he 
beat mode is to hurdle oil the grass in strips, in the nianner of 
eating lumipf or clover in the p'aixsot tiuir gruuth. Moles 
I7b3i ^ and worms (77(11.) are liest destroyed at this season. 

a. Aiabtt' Laitde (4*1^.) 

There .tre fyw hitrdy sccilv, w bother of a^rultiire or garden* 
Ing, that may not lie committed to the soiidurhig this month. 
Spring whi*a4 of the common kind ) may sliU be sown, 

but it possible, not later than the middle of the month > ontv 
(512(1.). r\e (5069.), barley (50H0.), i inary rorii (.5159.), buck* > 
wbrat (bill.), beans peas (5121.1, tares (5i57*), &c. | 


OI«f«r«nd ryegnas 45521.) mgyiMnr be wtm aiaongyeung 
wheMs after nafcra fkltowi^ v anwng f«ra In Mndi m 

good heart and h»e tilth. 

Field beM (5482}, carrots (5445.), mranni (M7]»), and 
Bwedjsh tarni)« should be sown the tnM Ibrtiiigid of tlie monthi 
prDvWed the land hi dry eiHiogb iw Iw sutBiiently cleeiied, ana 

( lulverised to the depth of at least a tout It mora fl^tKoitlv 
lanpens Uutthbt'ounot begot dene hlltbelieginnhiger Aprir, 
and hence dils dass of tieds is seldom got In Ifdbre the mid* 
die of that month. The carrots thould m first sown, and tihit 
bwedjhb turnip will bear to be tlw latent** Lands intended far 
pototoJI, carnoiMs, tumipt, fivi»pisnted .Swedish tumiiH bmt 
other plmts of the ibrdaslca kind sliould be brought forward by 
auch idoufddngs, erres ploughings,aiul workings with tluignil^ 
Imt, ax their nature and state may renulre. It Is cma greet ad- 
vsniago of the common white turn^s tliat it igj^lu of two 
uionlhs more dine fir piviMrlng the soil than other rtiot or 
/irdsdea cru|is. Sumnivr or wheat fallows nsulre ut Ioasc one 
furrow In course ot the month. 

■ 7. Femes (iOCO) Koaih (353S.). and Drains. (4213.) 

Thoruh and otlicr hidge plants may Im put hi, hut the earlier 
in the nionih the huNlnck^ U completed the better. I’tils U an 
excellent season for niakiitg or n pairing Toadj, l3727>)» droiiii, 

S otuU, enibanlcinentSj &<., the ground t^ng still mol#, and tte 
avs bufliiiently Imig to admit ot a men’s labouring ten heniix, 
(IT from idx to six. in J.'mitnry, tiui ground is (d^en too wety <w 
fro/t-n, or coveixct with snow, and tiie (foys loo short foradvan- 
tagious d^ labour, lii July and August the ground is loo dry 
and hard for spade nark, aridd.u lubour higlionaccimat of tnt 
imjximity of hay time and harvuKt. 

8. Orcharfi* (-WiTli) and Ii<tp Grounds. (.^097.) 
Finish pruning fiiiU'tri'eH ('1111.), and also dlgi^ig round 
their stems, if that Lv prsr lived. (4JI9.) Where young mrthur^ 
aj'e graxui, sec that tlie guards or ieiices to thu Miigic trees an 
m rc'paiT. 

Form pl.nitatiom of hops (.5997.), and o|)eu up and dresa the 
hllis of fsuililishcil planh, returning the inould to Dtglr roots. 
((•U2.5.) 

D IFood-lands and Pfantations. (3906) 

in t)b> tree Hureen/, (hush sowing acom'«, keys, nuts, moat. 
Itcrru'S, stouev. Sow alv> die lighter treiw, as jwplar sova 
(wiii're it can be |ro()j willow, bircli, alder, tlttf, ore. Trans- 
pUiJl from the siad bed, or from narrow to broader Jnteivols, 
and iitend to other patu of the usual routine culture. 

» Nctv ttiutUu ii* may still Ih! planUsi, endeavouring if possible 
'Ui fmisn putt ; m deciiliunis trem with the month , UMiig th« 
puddle In dr L.ither (?94<>.), and Hxttig by water. (3952.) 

vVhere large ... iiitrodurid, the latter guncrjjlly requi.. 

to iic staked. * mo 

Kvergreen*! of the harder kinds, as tlie Keoten phie, spruce (ir, 
die. may Ih! tTrUisiiJantcd m the lojit wfwk of til * ^ - 

* i liefore. They ore often nut m ouring any _ 

lbs, but (be result shows the iin|>ro)fri(’ty of the practice. 
/>(// up hhinki (.19H1.) m young pUiitayons ami hedgis, and 
fi'P lirnfier, < ut over ruppnw wooUh, and thin out young wo^s 
) best month. W'liCn plantaimns ore to he nni^ troni seed 
.. ..vTc they ore to remain for limlivr (3920 ), this is the nnuittl 
for nioftt ktHi, but April is better for the pine ami fir tribe. 
Sow tliC othiTs in the second or thud week of tie month j asd 
if resinous titHW are to be mixed, a spriokUng of their seeds dn 
be sown over the others in April. 
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IIEMAEKS. 

The weather of this month is distinguished hy Hie ra- 
ot ltd changes. It is gencriilly stormy, inter 
spLTwd wiili gleams of sunshine, hiiil. snow, some insit, 
and occAshniMly vIoLent storms of wind. I |ls a monili 
of the utmost activity to the cultivator of arable land, 
w ho during lU coutm* finishes the sowing of spring corns 
and grasses, and begins that of roots and Uravea. 


]. Calendar qf Animated Nature round London. 

In the first meek, the vi|>er (f^luber bMis) and woodlouse 
(Onbeus As^llus) Apfivar; the inisseltoe thrudi (Tdrdiis vise 1* 
vonis) pain; frags (A&nc) craok and spawn, aud moths 
IseVia*) appear. 

Senntd meek t the stone curlew (Cliarkdriua (Kdh nonius) da. 
mourn: young froga (Akna temporkria) appear. Tlw phesHimt 
(PhasiknuH) crows, (he trout (hdlrno Tnt/A) rUes, and spiders 
lArhnete) abound. 

TMrd TfceXc. the crested vrrm (kfcrtaMlIa Abgulua) ^ngs j the 
blackbird (Thrdus ilf^ia), raven (C'drvus CYirav), plgivin (Co- 
hlmha dom^sttca), hen (Plioiuhiws Gailus), and duck (Ahias 
i>dscha)sit; varloui insects app^; and the feldtare(2Slrdus 
pdhris) Is Htin here. 

f)ntrth meek: the swallow fZflnlndo rdstlca) returns; the 
nfolitinuaie (JfotacHIa Lusc/nla) sings; the hiitavi (A'rdea ro. 
tdOkna) matos a noise; the houxcgnoilln (Zfirdndo drldca) 
appears i the Mackcap (Motacflla Atrlrapflla) whistles; and 
the coramon snake (Cdluber Nhtrii^ appears. 

Calendar Fegetatfe Nature round London. 

in the ftrit meek: the dafibdll (JVarcDuus FseUdO'narciwis), 
the gartm hyacinth (Hyaefnthus «uientkli;|0» the wallflower 
(ChcTninihus Ckelri), the cownlin (FrnnuUofRclahlh), (heperl, 
winkle (Wnca'), sloe (Prhnus spluosa), and various other htirLs 
and txres In flower. , ^ 

Umomi meek; ttie graund-ivy «ilech5ma AederacM), gentfo- 
ntila (GeDtldns acaUlls), Fuliilbnkriik vlrg(nic.i, the anncula, 
Ibkvii teinpervlrens, Omphal6des v^rna, and most of the com- 
men fkult-trecs and fouibshrubs in flower. 

Tkdrd week: SMna Robfous, Andrdmed«e, KtOmfw, ond other 
Ameiioan fthmbs I MphxMsLwito]a<l/tmus camptfstTls,Chry. 
soapikniuffl opposltifolluin, MercurWfs per4nnit, and other 
piMttt In flower. * • 

4K 


Fourth week • the iieech (Fkgus) and elm (CHmus) In flowor s 
iv\.b4nTicn drop fVum the rnceincs; the l.-ir< ii in feat, and the 
tulip anil some white narcisbl and fritilUriea In flower. 

3. Farm-yatd. (^) 

This month wiU In most sltnatlona terimn.v(e the wintering 
of cattli in tbe htraw.vard. Straw is nuiv verv dry, therefore 
turnifH, or other green food or roots, should be added bn pro- 
pcMtiori. 

tlirrsee should be kept in high order, on account of the hard 
work and extra exertion often requimi of them during thU 
month. If iliere are carrots or fiofatoca to steam for tliem 
once a dav, that will greatly atd hay and corn; if uo(> steam a 
part of tbo hay- 

Tlie ai'cidvntal supplied of food for store pigs and poultry am 
IcM abundant during thia month, because less time can be 
spared for threshing. There are fower wintering cattle, and 
the yards are generally now cleaned oat for the Held dung* 

4. Live Stock. (6216.) 

The end of this montti Is a good time jftw mares to foal {5629.)| 
and they should have the horse accordingly. (MkII.) Attend 
at the prapi^ lierloth. flng to modern working, and then to 
entire ease before foaling lime. (OCll.) 

Onus must stUi be wrll fed with roots or steamed food, Within 
doors, liedwa tliewi taste the gross occasionally towards the end. 
uf the niimthviirCS6.1.) 

Stkerp <iitd tttmbs gnierally require a good deal of inrtifldal 
food during the flrst iuilfufUiis month. When the turtUpt are 
expended, clover hay, sraim of barley wMeh have been fnalagii 
rape cake, or lintem cake, are tin ilHct resources, (flwi.) 
Afonit the end of the month they may be turned on the yga* 
tuvest and then It is that mutton generally dropa In j^lot t«-a 
hint to the farmer to tell all ho con bi thetuly put of April. 




pAIiENDARlAL INPEX* 




Where there are «ater*|Tieadi;wff| ibeep and lamU will 
have been fattensiiK on lh«e dfj^g the vMle uf the roontl)> 
~ RTi inimttnie advanla^ to a fiinner* 

Pouttruc/f ftiwt kincte have now biutohed tbeir broods, and 
Tequiff loukinjr ufteTf to see they do not mjun one another^ not 
arv attacktd by «brutit^>r enurat^ 

5. Grass iMn^s, (564^1 

Hee tl)ai die l^mcn are kept up* and the gatca r^ilturly »hut 
and fiwK'ned; afi rattle newlj let out are very apt to wainlcr, 
and more re^dy to break throogli fences than when the herbage 
is more abundnnr. tl 

Water ifuwrftfwr (42(71.> are gcnemlly abut up for hay about 
the end of Uie month, the ewca and Jambs being then turind 
on young artlfitial groiMM, or common provincial pastures, in 
A BUlUi lenlly ibr void atale. 

* nt the common kind and clovcni, 

and mixed groMt^v fur hay, should be niind*puko<l, Imsh- 
iiarrowird, and rolled, early In ilie month, and thui shut up fur 
tluiHcythe* ^ 

a Atabls Landf, (492J,) 

Finish aundjg all the (qnring roma (50^.1, peas, tores, lu¬ 
cerne (4^7i*)f satnlfuin, nttd oil other herinig,*, plants, and 
gr.issc(uT*»b4r>0 

.Sriwtnwr miwd (6004.1 may lie sown during the whole of the 
month, also liarley in late situations (il)80.}, piMti for Kite ikkI- 
duitfi and unduf uts ullartiriuinitrances, tares iorculPng green 
in ^tober orul Ntivenrber* 

ManuJ^^tyriul p/uu/s, as wood, madder, flnx, liemp, mumiird, 
&c.; on plants, as rape, poppy, and such plants ns arc grown 
for medit-tnal piitiioaus or (leii'ljar uses in dgin«n»lu* w emnmy, 
na rhuluirb, luiuonce, buck or beech wheat, cress, iV. all 
b«M>wn or pl.iiitwl troin tTie uiiddle uf io^t to the mi(hlle«FlhtH 
month. 'Ilie first week in A|ni[ will. In the greater nuinlier 
of sexsons, sods, and sihiaiions, suit the most uf them* 

Carrot (*>'145.)^ held 1ieet(5LB'^d,parsnep(''in7 ),and Swed- 
isli turnip (ddW-), If not sown the fast week oi Marc h. should 
befinlsliediiuringthcllTsttondttysofApril* AlaidofSweduh 


tomips Should tie sown in th« garden Jbr IranspUntlng In tba 
Held by the end of the month, or the first week In May* 

'J'he last fortnight of tlie month is the best season ^rplantlhg 
potatoes i6316.)( In the earliest sltuotiotiv this tssocni enough 
fur a full crop; in the latest, the middle dt May will answer 
liettcr. For very early crops B>r the supply of summer markets, 
dry nth sheltered fleldi may berplanled in March, lo tlie 
moon of Scotland they of^ett plant In Juhe, and stfll have a 
crop! there tlic potato Is alike ubnoxiov^t to Ute spring and 
gyrly autumnal firost. 

?. Fencet (2900.)# Jloads #<3023), and Draiiu. 

should have been nut In order before, so as to lhavo 
the hedgei of the thrm (7714.), and the Inbourer of all work 
(7711.), lime (o assist In fitting in lUantcd crops, a> potalixsi, 
cabbiigtn, A(c* in the Helds, cropping the garden, mowing, or 
oLhcrwi-tc* rlreming the orchard, snruldu’ry, lawn, or such oma- 
incntoi or enjoyment g^^und as the fanner indulges in round 
ins houae. 

8 Orchards (4079) and Hop-grounds. (5997) 

In some cases fruit-tm^s may lie so over-run with insects 
tow ard'i the end of the month U'l to make Jt wurih while to burn 
wet straw under tlicm, but this rarely happens before the 
middleof and even then f.irin orchards may almost aiways 
he h-t> to file hnils and vigour of ihc Iloirs are uivierally 

poU^ In tluH month, and the ground lirtwi*en the hills after¬ 
wards stirred with too • uUlvator or lUdgiiias It la coltiai in 
lltsnti (6U20.) 

9. WoodJatitfs and Planraitons (.1906) 

AH phiiiliig and pruning of deciduous trees should Iw 
finisheu the tiTst week of the month. Atierwards the pltinllng 
and pruning of evtr^’ens may comiiieiu e; first the iKMiunmi 
jilrHi and fir, and aftevwanla the holly, yew, and other furuHt 
evcigrii’ns (.50.17 ) if these enn he watered, and staked, so 
mucTi the better. Harking uaks may in some worm situations 
Iw felled the Inst week of the month, but May ts the more ge¬ 
neral lime. (lU6(>.j 
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1. Calendar of Anhnnti'd Nature round London. 

In the Ihd fveeK the titlark (.itladiU prntfnsis) singv, the 

cu( koo (OihuliiN canbrus) is liQ.mlp the gudgeuti (typrlnus 
G6hlo) spawns, the rcd.tirt (Afutaillla /^hienu uruhl, swiflb 
(fyiruiul»AYu'))i whitcthio.ll (>lfut.uru.i Sylvu), .md »itiving- 
ily (^'oiiopA (.ilLltraiis} ii|i|H.ar. 

Senml treek. the UiTlJt’*d(ivc (Coldrnba Turtwr) <nos: the 
red aiit(FurriiiCiirritir 0, tlie Kiuglung m ren(Afnta( fll-it'umui), 
tlu* cutnmoii fUsh-tiy (Muscu voiui(Srla), die l.\ds-»ow (Cotci- 
n^‘Ha liipunctkta),grnKsnripper i.irk (^ltUlila/#o<.UNta rbets), and 
willnw-wreii (Afotiit Hla Snlli ana) appear. 

Third ivitk tho blue flt'sh flv (Musca vomit^rla) npjicnrs, 
black snails (Ht^bx nigra) qImhuuI, and the large Ivit .ippcars 

FottrfH tlie great uhlle-cablhige Initteifly (/'apflio 

br^ssitie) riA dragon fW (l/ilif'lluU ^-niariilaia) appear, the 
glow-worm shines, and tltoferu-owJ, or guac-suckcr (rtprjinal- 
l^s curop.u\i»), returns. 

2. Calendar of Pegrtable Nature round London. 

In the fret nieek. f.c‘uin uriiknitm, camiW^stris, lily 

of thu valii*y (('onvallkria majhlis), water-vlulct (Mott6ni/i iia- 
liutris], tulip-tiee (Idriod^ndron tuUpt&ra), <ukd uuiuerousotiivr 
plants m flower. 

Sertwd rreek• \\v' oak, ash, sutH’t chestnut (Costknea vi'^M'a), 
hawthorn (Jli^pHus Oxyaedntha), Uie ouminoii maple (AVer 
camp6str«'), horse-chestnut {.^sculus Himioi'Jstanuni), bar¬ 
berry iltrrberie vulgkris), and the A'Juga replans In flower. 

TMM tvetk * the wati'r scorpioii^rass or forget-me-not 
(Jt^086tis SLHnrpidldcs), llme-trcc (TAm), milk wort (i'otygala 
vttfgkris),nightshade(A'tropo hcl/tiddNao), and lanous Amen- 
con in flower, and rye (S'etkle liybdrimm) in ear. 

Fourih rredc oaks, ashes, and beeches now generally In leaf, 
and the mulberry (Mbrus nigra) beginning to <i)icn Its buds. 
The I’muamaU ruse and some cither hardy roses in flower ; and 
also tbejA^uible (Ahbus fmtlc&sus), moneywort (Lyshnkehia 
NuminuHttia), ooltiinUne (AquH^gia vulgkris), and various 
Other trees md shrubs in blossom. 

31 Farnr.ffaid. (2902.) 

Feeding wintering on straw and roots ^mcrntly end , 
and lalh^ lawlJ or pastumge (560*.!.) commences, in tlie 
ilhd fbftaiglil. Waarehigh-Aavouredmilk and butter arcpre- 
fbn^ ia cpionHty, than pasturage oa dn-iiottoroerl uplands u 
So hb pre ttfwd ; but where qaantity oncf richness Is the objec't, 
tUSllnk with clovgr gnd tares, and two or threu hours'pasturage 

E 't day, fcr ib* »ko ol cicorcUei, is the pndera^lo syKtem. 

ven OD Aunns where time U iioUiJng to mow lt[4dld meadow, 
•oUtng with thkt wAI be found mom economical than nastur- 
hwf it- A dald of meadow in good heart, mown and eaten 
gvfin/enA»A% a rough estimate, prmiucc treble the quantlM at 
have A. let'f pastured, and four times as much as 
It wow do in iU« farm of dry hay. 

TbejIifMi and pHe ore generally elesred of dung, urine, Ac. 
•t tide efNegm i and if no soiling gwi on, they should be kept 


llEMARKS. 

Vegetation goes on with great rigour, rhou)^ there 
(ire often vt'ry loid ar i iwn Titniy itighu, which lun- 
terially injure the hlcR. ins uf tniit tree's, and suimtimes 
the young bhoots of tl hop ami potato Man, in com- 
1 with ot ils, lH,inK now full of Hie and 

1 Igour, the cmiMimniaiion of animal desire is freriiicnt * 
but mairiAge is better deterred till hc^itenilx.-r, when the 
oH'-prliig will be bora in the May or June roliowiiig, r 
SI a>gn tit the scar wluii iliu |XKir iimn can better support 
the cTfN.ii'ies of an ai coui^hement than in the cold month 
respondent to marriages m May. 


clean during the summer, evcqitlc what room is required far 
the dime ot thti few stock whu are there constantly, os 
plg4 and poultry, or occasionally, ns liurbes wldle harn«^ng, 

4, Lttfc Slock (6216) 

In turning crdAc to gross, ctmsldrr the ditlerent systems of 
pasturing j^Hlb ), ndoul what suits your circumstances, and 
pursue It regulortv. Sie thnt water is not w anting to each 
held ^41t»3 )» nor bliade, rubbmg ]»oslft, and bhelter. (6R3H ) 

Lean Miurk arogiiurallv de.ir dining tlns^ month, tium the 
numliur of persons who buy in and tecs! otV on ip'oss. When 
cattle or sheen are >tT> mimcioni*, they art* fiiuiiii to feed better, 
ami do less Injury to the gross. In suiali herds or fliK kn, than In 
large on^. * 

Ahtris mai have the horse during tho first week, but not later 
considering thu seOMiii of parturition- (G(«37.) 

.6. fr;7W5 Lands. (6(14.1) 

As most grosses send up their Aoirer-rtallui during this 
month, it is of importance so to i.to< k pnbtures, os to eat these 
down. This is only tolic accoinplisiicu in riTiently sown down 
lands by oyerstocking, and not then coiiiplc*ti ly if ryegrass pre¬ 
vails. Mlien grass lands are to he mown, the best cron of nay 
will be obtained by not p.\Hturlug tdler the middle of Autif. 
Some mnv think that wWre cnttle and sheep arc fed till May 
or June, the stalks left will (ome hi as hay; but as such fields 
emnot be mown till the end ut July, the stalks haw long be* 
fui e idled their seed and tiocome dry, and so slwivelled as to bu 
unfit for food. ( 

Where paring and bwmlRg oro wanted, ftiis Is a favouralde 
season* (3‘id')'i.) 

Tt'(ger-fnrai/on)s, having been eat«i down In AfirtI, are mne- 
rally watwedfur the first thrrc or tour weeks of this jnDiith,to 
bring forward the crop of hA. (44<i9.) 

& Arable Lands. (4925.) 

Summer wheat (.6001 ) and gmee reeds (6879.) may still hC 
sown, but not profitahlyt#nfltCT (he (ir^ week or ten days- 
8wcdbh turnip (6109.), marvgnkl, and yellow turnip maybe 
profitaldy sovi n, and also early (vops of common white turnip 
where the «(m 1 is clean and dutyj^reiiared. (A394.) 

The prc)7aration of turnip Jalivrve la the great businesi of this 
month, and next the stlmng of naked fallows (4944.), and the 
culture, by hone and haUM hoes, of corns and pulse in drills- 
In late situations )iomtoeg mav be pitted during the whnlo 
month (631U.); and hemp and flax sown during Uie first fort* 
night- (5BbO. and 6939.) Tores for succeuional supply.(6967.) 

7. Fenecs {5®W.)> Foods (3f^), and Drahu. 
(4213.) 

Clean young ketiffe-rnwe. (99$3.) Drains may now bo advon- 
tageouidy deiiinied, as the Mwuigs ahnw themselves more con¬ 
spicuously during wmirr. The rest in thk> department is mem 
Kotttiue- t 



CALENDAttlAL INDEX 
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8 . Orchards (4070:) asid Uap-erounds. (5007.) 

<r«M dviuld bs looked oecr oceuionallj, and an; (hat 
fho day hat dropped from ra*ooveiwd. Hemova ntckvrt wid 
aupcrfiuout aide ^hoo^ 

hlir and clean th« A^-p^inlofiorie; place the Po|et, Ue the 
%ine9 where ndwtuArv ; juia towardt the eud c» tlie jiionthj 
when the au^joher o^tn^U vautcd have Uken Um lead; cover 


tbr stool or contra of tba |daM with a iaull blU of utl, (• fr^ 
vakt It IVoni tieiidln^ up more vioott- 
P. WofHi^ands and J*ianiaSi*w> (3900i) 

Continue to liark vaic fretUt and tUM) the lanhi and aiKh 
othcrv at are aulaptod h>r the fanner (4t>44.|» hut dnhh» if po»* 
•ildc, by inldute of tlte niontl\. Keen newly pUmteu lamd 
trciw properly stakedf and |UI hlodi of culUvaiM ground clear 
of weeda* 
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IIEMAHKS. 

11h* weather It tornrtimet rold at the beginning but hi 
guncr.illy n^ecaiile and atuady towards the iiucUfle tif tlie 
nionili. m olihcrvliig tlie columns Indlcatinif the 
griHitLSt \nrUh<in of tin* tlteriMuineter In eaU'li nuuUUj It 
will Iv seen tliat ItvarUnfin l^idtirtf only two d''grrc!t}ti 
•func, wliii h IS le)i» llinn In any ofthc prieedmg inontin> 
InJul) aiiddueukt tJiv >aiaatton h IhOkanie^liUt ui 
Alarch and DtiouLr it it twice as much* * 


1. Calendar qf Animalcd Nature round T/mdon. 

^ Inflrti . thcs(.*(tf{F>spiirM>wff*sv>(M dnindinati‘i1«thu 
vflv.caU fier (iMiiscfcapa AtricaplllH)i the wa.sf> (Wtpavul^aribJ^ 
and KGveral sm'UH of the hee sind Uutierlly aimenr 

.Sernmf nueft the liurnct moth (bphfnx hlipdndula*;, und 
forett*lly (llippt^isca equina) appear; been swarm. 

TAlrJ tveei, • sevunU fllos^ butterllivs, iuothb> bcetlesi and other 
inset te apiiear. 

j-'tmr/A fUdeA interfa almund; and singing->hin1s begin to 
retire to the w ood’^^ and lua\e oif atngmg. 

% Cafmtiar (\f t’egftabic Nntine rounrl 

Jn the /ini week, wator-liljes (ATymphiLAi et A'liph-ir) (Iiiw(*r; 
also iVlv iV'Ud'dcnruSj yl'nlhutTiis Cutiil.if /'ulVgofium I’crgi* 
Ctiriay Jidlva rotunditiiliAi and tniinermi-> oilii r pldnlN 

Se<.onti week thcvine, rAhpberrv^ and tldtr in lull flower, 
alsovarinus r^cotrh mMsI/iusa spiti(isfssiin.i)jlirooni (A|idtiiiirn)f 
nettle ((trtlcfi), and u heat in the car 

2'hirtt tn'tk the t/rchis, Ejiiluhinm, iVis Afphiuni ami 
j'lphitildeac the hardy i'xia and GiadloLi. and .1 great \ arielv of 
garden amt hold plants in (lower; also the wheat and nuny of 
the pasturi* grasses. 

Fourth week, some black and red currants slrAwbirrus 
in abutidam'e; young hhoots of trees and sliruhs li.ive ntMrly 
atUuiod their lenmli On(& and barlev m flower blue botlle, 
scalMous (Cuntomwa (yanusb And numerous ufhers in bloom. 

3 Faim~ymti ( 2902 ) 

cSOf/tM# Ik the principal o|>eratfon now going forward 12.), 
and requires the utmost attention to the etLMnhm>tbS 4^ the 
luiunals, whether fatting ioLtle^fbeding milch cowa, or horses. 

4 . J.we Stock. ((> 216.1 

Waidi and slinar shi'ei>(720l ); ex.i>nine6ockt mdlviduallv 
os to the fly (7173 ) ■ see (0 ihadu for cverv description of stock 
when the weather is hot Jiecs awaiiii during this and next 
month. 

5. Grass Lands. (i>G4^^) 

Uaif-nuikin^f w now a principal busimwt (55ii. and .'^702) 
Aliy tuitsockb or flowero&talks (benu) which appear, nolwitli* | 


standing the close feeding of April and May, should now he 
nu>wn (7 i 772.) ; thistles slmUar weeds nit out close hy tho 
riiOt (0^(12.); pare and lum as in May (32(>!K)i clean out 
fKinds, w.iicr>tourft('», wells, Ac. Sec that cloverS) um-Mj, or 
oUier soiling ctoiw ate iriown close to the soil. 

6 Arable Jstrnds. (492.5.) 

(irc.it part of the turnip process goes on during the Ihrqo 
fiist ww*K» of this niunth and th© latter half of May. (537.3.) 
Jhing tallnua and ntherw use tiring tliein loruard (4.5(io.), drain¬ 
ing (1213.), levelling, altering ridges, Ac. an the case may ie> 
quire, wccyI bro.il cast (r<i|»s, and stir the soil between such 
as arc m rows Warping, whuru It Criii be ]>ra4tihed,inAy tunr 
be I oinmenced (I't MJ ); thin out tlu* first sown tUTnl|is. (MOC.) 

7 . Fences (2y60.)i Hoads (3.523.)i tiSd Drains, 
(42131 

Wf'ed hedges, but avoid clipping them, wlilch only creates a 
f lose suit u «»ot fc>oliJc> hhont«, tiutiftiu th© end bmmu-^ so lliick 
.IS to exclude light and air from tiie central stems, and occa¬ 
sions their binuijishiiig nnd death. (2DH5 ) _ 

Jhg and c«tn<gwise prepare niaterlaUi Ibr roods and 

dr.ams. (128*1 ) • • 

8 Oirfiaids iUC?) and Ut^-grounds (58S7.) 

liifufs, or olhic ellcctsof wliat are calU’d blights, can si Idom 
?d on VO large a wale as that of (liofnrni-orchawl <1 
hnp-g.iulioi. Jhimliig wickIn or wc*t str^yv, lltlor, Ac, wUI do 
somi thing, .?ml on n small scale, washing with imu* watur, 
soip'suds, tobariu.uatcr, or a inixfiiru of these, will prov# 
efiectu.il. ((lU.Vi.) TIioiO! who tie the binds or vine cif tiu* hop 
to the poll s, jtiNtt>ad nf leaving them to nature, have ginerally 
I om]ilc'ie(l the oiH.*ratlon by the middle of the inAith. In some 
e*irl> spots the suiicrfluuus shoots are cut off about lliu end V 
the month. 

n. JloodAatids and Plantations (390f>) 

The woodman is now ihlefly employed In trumlng up the 
branches of baikod trees, and otherwifoi dNi>osing of what Is 
unfit for timber pcirtioscs. (4(>4*J) tMil copses or stools of tree*!* 
woodi., or hedges, nt.iy now be .idvanPupously stocked \ip» 
stacked, and when dry, clmrred for fuel. (iU08) ^ 
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IIEMARK8. 


This was rnlkd hau mmlh by the Saxons; and tlmuRh 
ii.-ivniaklng near j/ondon is generally finished in Aif^» 
ycl In places where mmiure i-s less abundant, it Is chM*(l> 
made in this inoiiih. 'I’h© f.irmefs proqicet* «w to 
f rnn iviHV now be determined as to almost every orticlo 


1. Calendar of Animated Nature fovnd lAwdon. 

In the frit week i therurlt<»o(filciihistni(p‘un)l«BV«*^ King¬ 
ing ; the stonc-ciirlew ((liafiumuji iKdlrneintis) whist’cv) occa* 
iionally late at night, and the golden-crested wren (JfouUlla 
/t^ulus) now and then chirps. ..... , 


^ee^tveek: tbeqttBU(T6tTaoferr«i;<ne«s)call*; tbecuckoo- 
spit, or f>og'hop|>er (f^ckda S|^>uir#rbi)» abounds. 

Third week young firtigs migrate. Hens moult. 

Fourth week: the great hone.fly (Tabanus /wvlnus) appears j 
End partridges fly. _ .. ^ r ^ 

2. Calendar ff kcgelahls Nt^tHre ^ound London, 

MnitwJtnin^Je: enchanter's nightshade (ClrrwVi lufetifcnfld 
imd lavender (l^viCndufa spica) in flower, and pinks and car- 

nations In full bloinn. • .. ^ , 

Seeond weekt the fallen star rrnrm61lA Jfififoc) appears; also 
fi^-balls (|.YCop4rdon Bfvtita), and sometimes the common 
mushroom (Agdrlcua cnmp6strls|. • 

TAirrf week: ravpberriw and^*fl»erriw Hm, pouioea In 
flower, asparagus in betry, the UiSsims in pwet-tion* , , 

i^rfA rwdfc 1 the trullle (I’ubi •dArlum) now hunted or dug 
U|» m commons and forests; niejhi.tii-il« (Xoianum nteram), 
ilevil’ahitfflcabidsasuccliia), burrtet saxijrag© (FUnpin6lla»ax/- 
IVrigBl, and a great numlier of plants In flower. 

3. Farntryard. (^K)2.) , . 

At la June; brtwccn hgy and com harvest Is generally a 

■ve *7 good lime for tlie former to make a tour to ojvfcrve more 
extentively i&e prn^cos of hto own distrlctj^md to wiltiei* 
those of other dlwcts. ' 


4,5. /.fw» Slock (r>2ia) and Crass Lands, (.5648.) 

t 4 itrJ)$ are now weaned (71fi1.} when not fotiened oil; ntflrst 
they require the richest k4*ep. As green food will n«w *>• 
abimdaut, every animal aliout a farm that can live and thrive 
or answer its end bv ibo soiling system, should be so ti^atM* 
The weather being hoi, cattle or sheep in fields must be fte- 
nucntly looked to, ns to shade, water, and abundant kee|t* 
hutlering IVnni thirst, or A wwit of food, they are vary ojtt to 
break through fences, which at this season is more than usually 
injurious, on account of the state of the corn crops* 

(5 Arable Lands. (4925) 

Atlimd to wi<©ding, hoeing and othciwlse moving the soil* 
between rowed crops more esiavlallT potatmv and turnips* 
Towards (he end of the month, the ^n^t^ow« white tumiM 
will lie in a state to thin out; and a farther ihlnping may m 
advnntiureously given to field heet, carrots, Ac., at this ^son. 
Where iwns arq M>wn for poddltig, they will lure ve in ounnu- 
ancq ^gathering; in w.vrni sHuMtions sooner. llttek'Wheotl 
mat now !• sowrOfbr autumnal food for ganie. (0i 11.1 

1. Pcnce0{^xa.\ Hoads {35^.), and Drains, 

^^i^nJuira • • 

b! OffAnirf, (4079.) ond Jlop^usvnds. 

cilpnies, xlnwherriM, cofMcberrlev, Ac., where 
flcld-rrops, arc now In g<tti)cringi and towards the end m the 
month, foUen apples and plums for taru. HoMtroundi ore 
looked over, eind Ute suiugfluous vine pruned oCT, Ac* In Kent 
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CACEI^DARIAL JNBEXi 


Md otlMr iriaea theta pmmnn m often kpenialdtc or the 
pruncr, who tairt them uide ufoddo: Ibr cowl. 

9. Wood-httuis and Ptantatimu. (3906.) 
di in Jum: and prana the lean, which at other leaaona It 
apt to bleed. latKidO ihlaiaaaooantwanperfeiitljI'orpruniuK 


all aorta of met I and if their letoat and tpetr waraan object 
for fodder, at la Sweden and Iulr> no doubt it would be pap- 
laired. (3991. and 3996.) Wounfu In trraa do not now bleed 
at tlup tonwilmea do in tprlng and autninn ( and the; heal, 
and are in part coiarad era with bub, befon the approach of 
winter, (3993.1 


AUGUST. 


Weather 

at 

Average of 

the Ttier. 
monieter. 

Greatest 
Variation 
from the 
Average. 

Average 

uf the 

Barometer. 

Quantity 
at Kfiln. 

liondon - 
Kdtnburgh 
Dublin • 

55 85 

5U 5 

68 82 

2 

30 on 

89 888 

30 178 

0 881 li>Lh. 
i 996 

5'858 


REMARKS. 

ThU !i the bam or harved numth of the Sasoiu; andp ai 
everj body knowgi the bdgUist month of the agrtcaltuii^e 
It 19| in consmuenfej the mo^ proHtabie f;eaMin fiv the 
lrdK>ureT and his friinilyp who are generally In full em* 
ploy* and at an Increase of wages^ or perquisites^ IW (bur 
or six weeks at this sc.i»on. 


1. Caletidar of Animated Nature i ound London. 
tnUuJlraimptk- flyingant8(A'onnlca) appear; bees kill thi*lr 
drones I and Uie awaUuw-tailed ImttorHy (/'dpIUu Machaon) 

auiears. 

^ottkl rvedcs young martini(HirAndo drbica) and swaliowa 
(ifirdindQ riistica, bq^in to coiwegati'j and swills (//lidndo 
A^xii) to de|»Brt; the whaiuo, or uiurrel-fly (cfi'stms^vjs)* Iqys 
em on horses. 

Third n*eek • Uieblack marble butterfly iPapfllo S^niclr) 

aptiears. Various birds re-assunie their sprlne nute^. 

Tourth week the nuthatch (J$ftta europu^a) LhaUf?rs, the 
etonO'CUrlew (CharlidriiiBlKdinidmus) whhiles at nitfbtp the 

? 0 At sticker (Catirimdlgns curoioo^us) and young owU (^trfx 
^*Iula) make a noise in the evening; robhi-redbreast (JITotaclUa 
Rubfe^a) sings j and rooks roost on tlieir nebt>trces. 


2. Calendar Vegetable Nature round London. 

in tkeftret week mcUlot (TVltbHum officiukic)* rue (/h'Tl.i 
grav«Dlens)iyellow succory (i^rrls Aieraclf^ldfsh Uu^ock 
ttum Irdupa) in tlower, the bread-corns rijie. 

MroiMia week wdd clary sfAMIvU Kffrlienhca)* meadow-rue 
(Tiiahctruin flkvuni), ploughman's spikenard (C'unyxa squiir- 
Ybmb an<!ifVarious other natives In flower. 

Tairsf rv#c/e; the m^low iilfiUva faivater(i)| |[ollyliock (Alcda 
*r6iieu)i and lobeRitS) among the garden-ilowers; and Uie poly- 
gonuma and potamqpmms among the wild plants now iti 
Diossoin. ^ 

Fffurih week * the autumnal crocus {Cdlchlrum autumnkle), 
il'ster SoUdkgo, .Senki ko palud5sus« teasel (fXpucusfuilbnum)* 
and vaiious other plasits m flenver. Tlui vaxlKt varietiea of nil 
the hiordy kernel fruits ripe- 

a Farm^pard. (i^.) 

The rtek-mrd should now be attended to (SOOfl.); stack- 
a^di repamAi or put In order. bottoming of fnggolSp and 
aCaw or rape haulm got together; thatch in modiness, and 
ropce in»ie. (3184.) 

At any K^iare period tlie teams may ho employed carting out 
the summer made dung to the wheat fallows^ or to form tldd 
dunghills for spring crops, 3 m;. 

4c Live Stock. (6216.) 

Helcct iho stock of tambe to be kept sh breeders. (7170 ) 
Swinegomrnonly bring tliHr second Utter of pin In this month ; 
whichi owing to the dropping corn, la nmiTally one of abund¬ 
ant ke^, both fbr them and {loultry. Farmers in some places 
look to the stubbles as a source of good for Uidr cows, as 


otliors do to th< fallows for keep for their sheep. Where 
either Is the ca!«, the culture must be of a very inferior de¬ 
scription. 

Grasi Lands, (.'ifiki., 

W'hore ntnutorve are inanur^, operation generally goes 0 
on atti r tlie hay Is removed, or during wintiv; the surface hi 
tht; former case bdng hard with drou^it, and in the latter by 
frost. After gr.\!ui should m general lie shut up and reservcil for 
Uier keep, Hiid in some ca-^cs as a winter resource. Keep down 
weeds, tuwMks, ant-hills. Sec. Turn the water on meadow, 
lands M (ifion ns the bay Is removed, and let it remain till a 
thud c.roi» is in fiirwordneas. (4387>) 

6. rAi able Lands (t9'23.) 

Weed and elir among green crops, earth up potatoes (A3.36 
but by no mf'ans tumTps, unless the soil Is very dry inde^. os 
that operation onU prevents them fiom attaining a full sire. 
Helping cciinmenccH m all the Mnithem distrlits in the first 
week of this month, and m some by the middle of July. When 
tlie ojieration is execuuvl bv d<iy work, the mo^t unremitting 
inspi iliouut the iiiAkler iHncroNHary: and even when the greatly 
lirelerable mode of reiunng h\ the nrre is adopted, he should be 
contmUfilU in motion from one parly to auotner, to see dial the 
operation is iierfonned low and dean. 

Naked Jmowe jn late situations receive the seed Airrow dur¬ 
ing this month, excepting in rawM wliere the sefd is ploughed 
1 , an operation generalh diferrcd to the midtlle of i^|deniber> 
Sow enbbage-soMs (1197.) fiw planti to put out in April note. 
Sow turnips after early peas which have been podded (5ld)0.)« 
or early cut wheat, tares, rabha^. Set »or after hemp tmd flax, 
whu h are gnieially punt'd l>y tin* middle of this month (6880. 
and b'J'i'i.) Urosh becds sown alone at this seaaon (50912) will 
generally succeed better than at any other, th^ germinate m 
well in spring; but the heats of July often bum up the tender 
plants. 

7. Fences (2960 Hoads {$523), and Drains. 
(421.S) 

As In the two preceding numths. 

8 Orchards (4009.) and Hop~grounds. (5997.) 

Apples and plums of some sorts arc now ripe. Grafts may In 
general be untied. Buddlngi>erforined, anu pruning, if dur¬ 
able, a^ observed last month under woods ana plantntlOTS. 

9. IFood-lands and Plantations. (3906.) 

8ec last nwndi. 


SEPTEMBER. 



Avmgcof 

tlM Thcr- 
monfeter. 

Greatest 
Variation 
from tli« 
Avaraget 

Average 
of tlio 
Barometer. 

Quantity 

^Koln. 

f.ondon • 
Edinburgh 
Dublin • 

W 63 

34 3 

39 39 

3 9 

30 09 

29 739 

30 839 

0482 inch. 
3*470 

3 081 


REMARKS. 

The temperature begins now to decline and to vary ; the 
nights bt'giiis to lengths, and heavy dews and diini- 
niithi'd transpiration and evaporaticm ^umole 
growth of grofM, herbage, plaiita, and eKpecially turnips. 
This is still a htisy month with the agriculiurHts; in 
the warmest situations he Is hnidiing harvest work, and 
in the latest ronimencing it. Anuiials of most Mirts are 
now fat; fruits are ripe; bnnev almndant; and luost 
products of earth in perfection and plenty- 


1. Calendar of Animated Nature round London. 

In iht,firet week: ytmng hroods of goldfinches (Frlngflla Car- 
dtiMls) appear. The linnet (Fringftia Idnbta) congregates. The 
bull {B&t TadrusI makes his shrill autumnal noise; aiulswal- 
levs (Ulmndo rbitlca) shig. 

Second week: common owls (Jfftifx fl.imraea) 8ooe. The 
saffron butterfly (Papfllo Hyaiv) and willow rvo under.wlng 
moth (i*hal8e'na |ncU) appear. IJerihigs (Cldpea ttaringus) 
are now cheap. 

^ Therdweek: th'%rlngouzle(2MirdtMtornoktus) appears. The 
ny>eatcher (MiMofbapa Atrfoipflla) withdraws. 

Fmrih week t the stare (Stdrniis vulffkrls) congregntes. The 
wood-lavk (Aladda arbbrea) smgs. The woocfeock {jfrdioTiAx 
rustfenla) and fteldflue(Tdtduepllkrt&) appear; and the swal¬ 
low \HirSSw rdstidf) departs. 

SL Calendar Vegetable Nature te^tnd London. 

In thejird week t some fimgi and ftaljbta itlba%ippc.tr, travel- 
IsT'a Joy (dtowlis dlba) and PnrnJ^siR iiaikstrU in flower. 

nmk: oatkimof thekaici and bir< h formed; blossoms, 
sSL'^rfiA* ind, aiikd k|^k berries found on the hramble at the 
saroetlmo. Lqaim d'tire sycamore, birch, Inne, mountain- 
ash and aim. oegla to change colour. 

' TUhl WM: me In (ffduera Mdllz), laurel (rrdnus tauro- 
edraius and Ihne 'tliex eunioai'a) in flower. 


Fmtrih meek hips, haw«, and nuts ripe. IjOaves of plane- 
tree (IMdUhu9 lawny; of the hazel, yellow i 4d'theoak,)eltow- 
Itli-grecni; of Uw sycamore, dlrtv brown ; of the maple, pale 
yellow t uf the ash, fine lemon; of the eiui, orange; of the 
hawthorn, towny yellow; of lie cherry, red; Mthenomlieam, 
bright yellow ; ^ the willow, kosry. 

3 Fnrm-gard, (2902.) 

The n'rk-i^rrf Is now tlie chtof scene pf operations, in getting 
MTlIiT croiw that(hn) (3185.) and later ones stai'kfd. (3275.1 
In all op^ationt in this deparunent attend, as f«ir a» Hrrtim- 
Htences will permit, to nealntisi. In the caaa ofa proprietor or 
amateur, nealnesa, ordor, and nigh keeping are essential In 
emry department. 

♦. Live Stock, (6218'.) 

There Is generatly aiumdauce of fat cattle and sheep In the 
market during this and nq;ct month. X.ean stock, tmeiuKy 
crones and wedders, are now hynught in, and winter^ or leu 
oil on turnips. Wintering cattle oImi about the end of 

the inmtla Poultry and pigs are now tas, and honey may Im 
taken from bee-hives. 

5. Grass Lands (5643.) # 

grass.lafrds should now be 
B;ianng)y fed, imordcr to strengthen the plant* for the wkiter- 




CAI.ENDARIAL IND^X. 


a AraUe Lmidi. (49SS.) 

iTMs i> the chief aeuon for iowiog winter wheet, whether on 
naked fotJowa or after elorerj turer, rApe> or oarl^ crops of peas 
and beans. Potaloea arc genenlly not, taken up till the end 
of the month. In which «ue the lowing after tlut crop is later. 

how tares to stand glie winter (.'»l!a70, and KTiaa seed, 
for ptrinanunt pasAre; or a hay crop next season will succeed 
on good soiIji 11 sovgi twfore Che middle of the month. (d6.13.) 

7. Fencet (2960.), Roait (6523.), and JDrtimX 
(4213.) e ' * 

l^tine operations of mending, tic. as before. • 


1SS9 


8. Orchard! (4079.) and Hop^rovndt. (5997.) 

UithetfruiU fbr immcdliMeuileg the keculnff tt^ net being 
jei ripe. (ififlAe) M'aiituU pkAlintf nut iatea then the fiiw 
week. (4t(hjr) 

htip-piekttifg artd drjfinff, tn the dUtrieui vhere Uiit l^anl la 
much iuitiTated, H \\iv grcM btulnow ef the raonih. (6036h) 

9. ff^ootf-Zanf/s and IPlantatiom, (^>906.) 

Routine opcrMawitt ah in the two or three preceding months 
'"~nt oxej^gieenft during the three Isuit wtM>kc» and acciduoui 

% tbViaat ten dayf- ' 


OCTOBER. 


IFeathCT 

at 

Average of 

tlui Tner- 
momoter. 

4 

Greatest 
Variation 
from the 
Average. 

Average 
of tlM 
Durometer. 

m 

London - 
Kdinburgh 
Dublin • 

SS 81 

49 7 

81 

4 

SO fiO ! S 027 inch. 

29 339 3*334 

29 70 1 2*798 


REMARKS. 

The weather of thi« month it ><17 uncertain. Befme 
lluwe r.iinsg Miuwbg or fronts whl< h constitute the prAcii- 
ral (ommi-iii 1171001 dt w interi there U generrft^ two or 
three week* of bettled weather; aotnetliiiev thtfle weeks 
are ill (>ituber, boiiictinuw pATll> in Noveniiirr* Thteu 
weck 6 riliurd a liptt rcbuim«: toi lo'inKing furward iiq^* 
Icited oiH rations. 


1. Calendar ijf Animated Nature round London, 
/n the fir»t nici^A;: the red-wing (Tdrdus lUucus) arrives 
^akHS etui viijers bury themselvit. 

Sreond week . hooded crows (t'drvus rdmia) and wood 
|Mge<ms(t'olUnibn >^aldiiibibi) arrive; iten>chaii]neh('ii (i-Vlneiila 
cne'ltrbs) 4.oni;regate, and prepare for migration, leavitut tneir 
males In thU country. 

Third week the snipe fS’cdlupax G.UHnkgo) apix'ars In thi. 
mcailowh. WiJd-gfese (dthiaa aylv^lrn) leave the Ibis, and go 
to ttie r^duids. 

/•'oiirfa tvetk the lortolso (T^stiido groiVa) tirginA to huiy 
himself in the ground; and rooks visit thc'lr nest-trees. Some 
larks (Aladdai) slug, and the woodcock (S’cdlopaz. rubtfcola) 
returns. Spldtxs' webs abound. 

2 Calendar qf Vegetable Nature round London. 

In the^firei tvetk Atrawliorrv-trce i.4'rlnitus hSiedo), h«)l!Y 
.a^quifbhum), Ohuia hollyhock (^Icbi <hiiu5nbiH|, ana 
China aster (.J^bter ctiin^nsis), hi bloom. 

Hetotid week catkins uf Aome species of £kiix furinrd; leates 
of the aap almokt nil of! » of the npanish chi<stiiut, yellow ; of 
the bugar-raaplo f A'cer bacchdrinuiiO bcarlet , of the conmion 
birch, y« Uow anii gold; and of the weei)ing.bLrc!i, gold and 
hribKht-rcd coloured 

Third rot^k Cidiiiatls calyiinA lit flower. 8ome honc-rhest 
nuts and acacias quite denude of leaves 
Fourth week. >ar>ous plants, especially annuaN, conihiiH 
In flower* Ia*avcs of mai>>h-e1der (Sarnb(icu% IS'lmlut.), of n 
lini pink; of stag’s-honi hutnacti, of a purplidi-reit, c'* 
American oakA, of fine ibadei (d yellow, orange, rcil 
purple. 

3 Farm~yard. (2902) 

This is the tsooMNi of rural plenty, afFi>rding an opportunity, 
both to men and animals, Ibr laying m ii hirge stiHii dMualth, 
to enable them to supjiort the sevintyuf the coining w hit 

0(»cruUves should now bu) in their winter titore. • . __ 

fuel, &c. and ridge up their garden ground, not imuer crop, 
for tlie winter. 

Orm erope being gt'nerally in the rlck-y.irU by MlchiPlmas, 
and the root and herbage cro;H not t.*keii being at or ne.ir 
inatiirily, the lint of Uctubur is the most Miitihle season for a 
farmer to take stock and ascertain bis minut'd profit or loss. 
Michaelmas lieing also Ihc^most roneral torn of entry and 
removal, espcclaily m tlie case of arable farms, is another 
rcAHon why agriculturnl accomua are t onvenlcntly made up in 
tills pcrMMK (4883.) Examine your household accounts, and if 
your expcmscM have exceeded vour Incoinv, or even come up to 
It, look over the partteulars with your wllu or housekeeper,and 
sec on which you can retreni.h. This i« an ensentlol process for 
all who would proceetl in life with any thing like peace of 
mind, or the itermunmt respect of tinir neighbours. (4b^l.) 
licniember tliat very imall indeed Is the net income of a rent- 
paving ogrlculturlid. 

Mliiiflelmoa is also tlicireneral term for hlilng farin.servBnu 
by the vear; but the seidomer agricultural operatives are 
cnangi*d the better, unless Jn the case of sonseloHa, indolent, 
or yiuioualy Inclinccl persons, who degenerate unless frequently 
removed. • 

4 lAve Slack. (6216) 

Cattle and eheep not sumciently fatted on grass or herbage, 
whother by pasturage at soiling, ahould now lie put on otlicr 
Aaod, to complete them ftir the bbteher. Oll-oake, grains, tur¬ 
nips, carrots, or, in default of these, bruised com may be used. 
7*hc seme observatinns may he applied to hogs, which ore ! 
generally in good condition at this season* (7315.) I 


flof^ port ti/gr. A mixture of oatmeal and water, or anj 
otlu'i meal and water, lift lilt it hecotnes sour, ns practised ujf 
theniilUrb in the nurlkieru coutiflOh, will feed hogs rapidly; 
but milk and i»c,is meat make the fincMt pork In tho wmld. 

The teawe w bich have been sud« d during >unimer, may now 
be putim ha), straw, and carrots, or other roots, by deOTees* 
{67M.) 

5. Orcitg Lands. (.5(rUI.) 


Whrre thcAO ai-e mnmircci, this h a good season for the ope* 
ration (5782.). choose dry weather. 


6 Arable Latuls. (4925.) 


^ Pointoes ('>21)1 ), carroh (5449), field beet (548S.), pantnops 
r (M 7 Iand bwnlifth timilps, «nay now be taken up and 
housed, and the ground sow'ii with w neat. This gr .In (5001 ), 
rye ('lOhO ), barley (508U.) ni some situ itions. aticl tAn» (5257.) 
may still be somfi in the milder districts. KtiibraiJ evtwy op. 

I ior nits to give the first furrow to faliow(i^4044 ), wheth^ 
hr 4en rroitsor otherwise, in general ail landKChat areta 
furrows liLtore thfy are sown or pisntecis 
i ploiighi ' as poKSltdi. after luirveat; but not 

nil lancLi tliat n 7 he .. .j lurroi which f 

ploughed { ind February. J^«is \griatT . 

suppose fh.it ploughing land in autumn destroys tlui i^igsot 
larvic of msexts (76U.0.), or the seeds of weeds; on the con¬ 
trary, It may oUivi, Lrr giving them a deeper covering, pmervw 
them lielter fWiin the winter's frost, or wnat Is siucn more de. 
fitnictivc, fVom hiiiigilesoured liy birds. I'lienB are fow sub. 
Jicts less generMllYundeniitood than the economy of naturnn 
regard to the eggs of inserts nnd woriiis. (Turn to 7044. and 
77l)f.) See that water furrows nnd drains run freely, and tiiat 
f( ru cs and gates are in repair. 


7. Fniccs (2960}» Jloads (3523.)» and Drain*. 
(4213.) 

lletlges may now be advantageously plantetl (2978.), growd 
ones pruned (2989.), old ovum plashed (2989 ). and impiTfect 
ones reivnrkd. (29*)9 ) The NorthumberlMnd practice as to 
JitMlgcs (7809.) well dMcrvea the study of the more souttiem 
tigru ulturah&t. itoarU and dr.iiii8 may he made or npnlred at 
this seS'.on, .nid in spring, with lielter elfert than during the 
heat and drougVil of summer. Koad material now bind 
better, and laiuI-bpringH show themselves more distinrUy. 

8. OrcAaids (4079.) and Hop-grovudi* (55197.) 

The •i>iw<ei*jn>jti may now be gathered, and either i*|i»end In 
an airy l«>ft or upfier floor, there to remain till ustd, or sweated 
In heaps, to extract a part of their moisture, and tbei^nirled 
in dry sand, or packed in ctoie boxes or aasks, to he kept In g 
mol and dry CLllar. ( IBM* asid Knn/c. tif Cardemtue, 2u Kdlt* 
2280) 

Fruits hrrr of C'erykind may now be planted (410.4,) and 
pruned. (4111.) 

ifop-picAtiqc is generally completed tiie first week of thb 
'lonth; oiui as soon afteiward< ilh cunyenient, the vine and 
oles mnnved, and the latter stacked till next Qirlng. (0047 ) 
'oung hop plantations may bu formed (600^.], ana the roll 
among established grounds manured and ploughed. (fiOlil.) 


9. Wood-lands and Plantations. (3906.) 

Hedges and jdaniaiions qf eeergriMN tree* may be made during 
the fiTHt week of the month; and no periM of tiie year & 
lNit*«r for transplanting alt kinds of hardy sliruhs. 

Timber qm/ ivppire may be felled, and in general erevY qift' 
/atlon preparat^ to planting, as wd’ as tht operation Itself 
may go forward. 


NOVEMBER. 


Weather 

at 
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Avetagi*. 

Averogo 
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■ 

S9 68* 
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4*514 
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REMARKS. 

ThU U the windff mtmih of the Raxons; It Is generany 
also x<dd a|^ mobrt, and one of the most disi^reeabie 
for tnc labouring agiHculturlsta; but liemavronfoMu. hlin- 
•Hf wUn the sbortness of the day, and ball the approach 
of evening, wneii he mvy lay atide bis wet dress and 
fbrtify his mind by convetw wltli books, or eti^ tlM 
comforts of his fire-side, and l^e jplace or his wli^gtiMI 
children; rivuling to or otherwUa iiUitructlug theni,4xr 
mending his 1 kn>u or shoes. 


4 K 4 


















CALENDARIAL INDEX. 


3. Calendar qf Animated "Sature round London. 

Ju tSeJirti wHk: t]ie buck (CTrfui CaprtoiBs) grunu. 

UtomJ intfks tiM golden plover (Charadiius iiluvihUs) ap* 
1 eArt. * 

Ikitd tvttkt HuUU iZiiinax} and sliiga (H£iix} bury them- 
lelves. 

Fourth n>9ek: menfinchei (I'Mufflila MontifrlngflU) flock. 
The winter rnoiTi ((ietfmetra brumkria Sum.) and the com¬ 
mon flat-tMidy moth uiedmatra an>Uitui -Sum.) apikear tn 
gardeni about the end of the tnootli* ^ 

2 . Calendar qf Vegetohle Nature round L^^don. 

In Ou^rd ro^k' a few plants in flower^ by accidentj tidefly 
annuolti. according to the wAMon 

krceNd foeek. the fungus Ifchdlla siitra appeals. Laurus- 
tbius In flower- 

• Third Tpeck Oilmondnthus irkgrans In flower. 

Fourth mtk: some prlmrostv snow flowers at thh season: 
and some plants, unnaturally in flower, itiU conunue if thv 
weather is temperate. 


3. Farm^yard. (9902) * 

Wintrring e^lk arc now nUrcalnoed to the f»trnw>yards(^<t002.) 
or hainmels (^931.), and others to stalls fur feedmu ur tatting. 
Uve stoql' hi general ought to be kept In ^od coiutltlon at this 
seiiMin. otherwise they are apt to flUt oft towanK spring. 
Threshing goes on at inicrvali ta auppty suaw* (3LUb* and 
8773.) 


i. Live Stock. (6216.) 
bee Fanu>yard« 


5. Grass Lands. (5613.) 

Manure in dry weather (5788.); tarn the water on maadm 
adapted for irrigation (4387.} | de:droy ant-hlHa (5775-); il^n 
surface euUersj w other means vrl\ere thi^ operathm is 
requisite; c^sr out water furrows for the same purp^; admit 
cattle and hones only on the drJ^tet pastures; see that siwop 
have bhelttf, and tapcciaUy Don^ ewes f ikely to lamb neu 
montlu ^ ^ 

• 6. Arable Lands. (4925.) 

8ee Uiat water furrows and driUig, run unobstructed; plough 
and (^rt out manure, as weatliet and other circumstances 
pering. • 

7. Fences (29GQ.), Foods (35230i and Drains. 
(4213.) 

As In last month; and sed that they aro in dibctual repair, 
and fairly used. ,1 

8. OrcAnrt/s (4079.) rtwrf//£Jp-^»oMJwfs. (5997.) 

Complete the operations of last month, where inturrupted, 

deferral, or neglected. 

9 Wood^lnnds and Plantations. (3906.) 

As m lasv -iKinth, crcetiting when the weather Is unCivour* 
able. Felling .iii kinds or timber and coppice not ad^ted for 
Itarkmg fer the tanner^ may now go on freely. (4044.) Willows 
for ba^t’U may be cut ckor (4042.), ancf haskets. hampers, 
crates, and liurdles, made by £iw woodioon and liedger. 
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Weather 

at 

Aven^of 
the Ulicr- 
rnoineti'T. 

Greatest 
Variation 
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Average. 

Avernge 
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Uarometcr. 
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9 

23 Gl 
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Edinbunch 
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8 

Ihiblin - 

3G 31 

• ' 1 

89 783 

1 

! 8 516 , 
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HEAfARKS. 

IFin/rr wiiwdk, Rax. roldbatilry. The agricultural oi>er- 
atiuns .are clhefly of the laborious hind; but the days are 
short and the nl^its long. In the last week the young 
uiwrator should examine himself as to hn profScstiional 
and Intellectual progress during the hve-past year. And 
form plans tor hirthcr improving linnsolf jR>r the y(>ar to 
come. Knonloilge is a lever by which a man may nuse 
lihusclt as high us he desires. 


1. Caiimiar of Animaicd Nature romd London. 

^ The mole |Td^ unr(qMe\i) throws nii blllockN. The De¬ 
cember moth (£rlogiiK^ pdpuii Num; aupeam aUnit the 
bi'ginning, and Ihe yunow-lhie quaker (^detua lUvilliitta 
Ifeint.) about die end of the month. 

2. Cnletular of h'eectabte Nature rountt London. 

hotne of the last month's pUnta contmue in flower, a( cording 

to tlio weather, 

3. 4. Farm-Yard (2902.), and Live Stock. (0210) 

Threshing, Aid othcrwiite proparmg com and straw fur thv 
nf 4'ket, ana tlie use of die working, mttenlng, w mtvring, and 
•tore stork are the main oneratloos. Next, the mgular suindy 
of Uve stock with food, and cleaning and llitering them. Vat- 
ling stock Should be iMmcutarK atU'ndcd to, esiicciHliy house 
lamb (72^7.) and calves. (t»H55 i 

The siimily of tnmips for cattle and sheqi H liable to be In- 
Irmintcd by severe frosts, if the precaution of housing a quan¬ 
tity (o4kO.), or feUing them i« not taken In lime. 

U^crcoil cake, raiie cake, or dust{00'Jl.)i brew era or didllh m* 
grains (5112.) ore ujed,suppliet must In* seemed; and where 
hugs or cattle are f(^ on meal and water mixed and soured, u 
quantity must alvais be k^t m mixture; ns a work or ten davi 
In temperate weather, ana a InngcT period during frost, i’l re¬ 
quisite to induce the fermentation- 

5. Orais Lands. (5(34,3,) 

8ce that thCy arc not tioached; that water furrows, ^tters, 
drams, and ditches are In r(qj.ilr, and where manuring K prar- 
tiheU, cart It out In fTohty weatl^r where tliere Is no danger of 
injtiiy fkom the of horses or cait.wheuls. UnlcwH hbour is 
vevv cheap, carting cartlb nr earthy composts ungraulumh 
will not pay the expes'^es; they produce mere effect on arable 
lands. 

6. Arable Lands. (4925.) 

See that all the modes of drain^ are effVcilvc. (W78.) 
Plough and cart out manure acuordlng to weather imd other 
circumstances. 

7. Roads (6523.)^ andDrnirts. (4213.) 

Plant hedgn (2977.) and huild walls only m tMnjperale 

weather, as frouty air injures the roots of ]ilanu, and freezes 
humid mortar, thcrelw enVctually prcrventlng Its iwttlng. 
Hoads and drains may be mode and mended in all wcatlier. 
that admit thiw operations. 

8. Orchards (W'9.) and H<^~erounds. (.5Ji97.) 

Clear old trees or mus.<* or mlslctoe ; but prune only lA mild 
weather. Dq{ and dung at any tune* 

9. Wood-lands and Plantations. (390(>.) 

Fell Umber or rojise of sorts not .idanted for harking. (4041.) 
8(0^ or i^b up tree roots, atacJdng tnora fer AieJ or charcoal. 
440^) Trmch, Mg. or lAhcrwiso prepare ground for plant. 
Inga but lift pipmts nom the nursery, and re-tnseit them in 
planlat^aas only in mild weather, and whtfi the soil dues not 
lsea^h|MiMng,4ic* The rest u ia Nowmbar* 


Fvererrens, as Mr. M'Nali has ably sliown and proved by 
experience, may be planted atony puriod during winter, when 
the wo.iihcr Is mild* lie sAys, ** lhavo planted evergreens at 
all M'asont. of the year with noarly equal success, except flrom 
the mlddte of June to the middle of August, and even daring 
this perhid I have plaiilud some. but unless the weailin' k 
very dull and moibt^ ' uch wetiUier,it is difluult 

to pTuvoiit the plan ^ nderably, aud In many 

.- hcfo.j they reco ... Although, bow4*vt!r, t 

have idanted cvergrei^ns ten months out o( the twelve, wlUi 
little ditrerc*nce In the buccess, yet one MMwin has a prelerence 
over the othem with mu; amt when there U the iK>w4Hr of 
choice, i Would ittcommend late In autumn, winter, or early 
in Mvitig, that ls> any time Irom the middle ol October to tho 
mhulif of February, and In general the beginning of this 
period ts the bc-si; that Is, iVenn the mkldie or Ckiubet to the 
middle of December, alwais providing that the weather and 
tlie ground arc favourable; that is, Mipposing ihera Is no fk^t, 
no drying wind, nnr much sunsliine, and that the ground )• 
nut t(xi much Haturated with wet, either from conlimicd rain, 
or from the nature of the soil. One of the prim ip^ tilings to 
lie attended to in planting evergreens U, toflx on adulfdaj 
fur winter planting, and a moist day fur spring and autumn 
planting. I hero con Ite no sec n*t in the proper treaimenl of 
cvvrgrceiis; if there were, 1 should gi.i, (h.it It is In preventing 
their roots liecoming dry when out of the earth; tn choose 
moist and cloudy wuaUier for planting; and still beuer,lf we 
had the power, by tbreulght or otheraise, to secure a con- 
tlnuamc of such weather some time aftiT they have lieen 
planted.'* (M^NabU Htnis on the Manitnu ami Gc/ierol Treat. 
mc/d (ff HnrduEver^refns in the Climate qf Scottandt^t^. p. 17 ,) 
Afr. triuA^wn/c has sliown that poor waste ground, whli^, 
If trenched or idoughed would not bear a crop of gram, will, 
sIUt being planted and kept under wood for some years, be- 
comefit flir every purpose of i^lcuhure. "On a rising ground, 
not far from the village fd Elion, a piece ot ground ed a dry 
gravellv nature, which has lately b^n clear^ of a crop «f fiilf- 
grown Scotch llrs, was trenched In a very partial and Imtier- 
feet manner, the ruotM of the tren being scarceiv radicated, it 
wfu then sown with oats, without receiving lima, dung, nr 
manure of any other dMi-ription; yetthecnm was so Tuxu. 
nant, that a great^art of jt lodged. Tho foUowjog btiriug, 
the ground was again sown wlUi the same species cf oraln, 
without receiving any cnriehmimt; and, wn«n harve^ ar¬ 
rived, the crop was unequalled by that of the richest fields, 
In a neighbourhood which Is generally cotuddeml fertile. 
Ihe niierhnent was trieil a l^rd lime, still without manure, 
and the return was Agaui consulembly above on average. 
The soil, as has olready been remarked, was dry and gravelly, 
and for from possessing any natural quallUeatnot could have 
been the cau*ie of such extraordinary productiveness. Whivi 
planted, it tuid been covert wttli ht»Un, and In that state had 
not been superior to those waste lands 
see Unproved at a vast «X|)ense, and % 
kind at orop till they ruccive & gr^ 

(Cl uikehanirt PracHatl Planter, 


which we oecariiHiatiy 
vhlrfa will produce no 
qiiiniity or manure.** 








GLOSSARIAL INDEX, 


*t*InlhU Index both Paget and Paragraphx are rrferred to; the letter p. it prefixed to the fyrmer. 

. to the latter the tetter t. • x- ■» j 


A BRADING earth; earth cnunbling down from 
the eflTctits of (Vost, page 483. 

Abtorbent soil, soil 80 constituted as to absoit 
moisture from the atmosphere, 773 
Absorbent system, explained in s. 6J.'i2. p. 968. 
Acclimatising vegetables or animals, muring then 
to a climate in wliich they i re not iiidigcnnui 
The term iiaturalisiiig is sonictiines substituted 
but erroneously. ScuKaturalnmg. 

Aceicent, entering a state of acid tormcntalion, 
6978. p. mid. 

Aeration, exposing the soil to the air, p. SBl. 
Aereometric beads, hollow ticads of glass contain 
ing air, for ascertaining the spccilic gravity ol 
milk, 8.7008. p. IWJ 

After-grass, the second crop of grass from landi 
which have been previously mowed the same 
year, p. 90:i. 

Aftermath, the second mowing of perennial mea. 

dow lands in the same season, p Slii. 

Agriculture is used in its most extensive sense in 
the third line of tlie title-page, and generally in 
the historical part of the work (Part I.), os in¬ 
cluding territorial economy and husbandry. 
most parts of this work, for example, in the 
words of the title-page, “ animal and vegetable 
productions of agriculture,” as synonymous with 
husbandry. In several places as synonymous with 
aration; that is, the culture of arable lands, as 
opposed to pasturage, or what may be railed iigri. 
culture proper. In every case the reader will be 
able to gather, iVom the scope of the sentence or 
paragraph containing this term, in which of these 
three senses it is meant to be understood. 

Aigrettes, tufts of feathers, p. 1088. 

Ai/s, small Islands, or islets, in streama 
Alburtious parts, soft woody parts, p. 661. 

Alburnum, the soft sappy wood just under the in. 
nerbark, p. 646. See Lmdtey's Outlines of the 
Principles of Botany, p. 17. 

Mien waters, a brook nr stream passing from one 
area through anothSr, whieli has been embanked 
from a river or the sea, p. 7ln. 

Aliodially, Independently of any siijicrior, p. 553. 
Alluvial sod, soil deposited by streams, p. 747. 

Aloeticpurge, a purge composed of the socotorinc 
aloes, p. f03S. 

Alterative, alterative medicines are those which 
induce a change in the blood and juices for the 
better, without any manifest operation or cvacu. 
ation, p. 977. 

Alveotary sockets, sockets like the cells in a honey¬ 
comb, p. 972. 

Ambling, explained, 8. 6566. p. 1402. 

Amerciament, a {iccuniary punishment arbitrarily 
imposed, p. 769. 

Ammoniacal gases, s 6701. 

Amorphous stones, withiAt regular shape, s. 3005. 

p. 483. ... 

Anbury, an excrescence in some plants ol Ihe natu. 
ral o^er Crucifer®, and, chiefly in the turnip, 
product by the puncture and depositing of the 
eggs of an insect, e. 5^7. p. 861. 

Animi, a cbemical priMuct obtained ftom plants, 
s. 1468. 

Anomalous, irregular, p. 6824 

Abrta, the great artery of the heart, p. 967. 

A6rta ascindens, the asceijding great artery of the 
heart, p. 967. • . . 

ASrtadcseindens, the descending great artery of the 
heart, PL 907. .. , 

Appui, a reciprocal action between the mouth of 
the horse and the^and of the rider: the bit and 
rein forming the line of communication. Xhua a | 


horse with a sensitive mouth has a gootl aupul, and 
the same may be said of the rider if hirnand be 
good, s 6(>f>3. p. 1002. 

Aqueous humour, the watery humour of the eye; 
tile first or outermost, and thinnest of its three 
humours, p 970. 

Aration, ploughing or tillage, s. 3562. p. .57.3. 
Areuarwus grasses, grasses suitable for sandy soils, 
p 749. 

Averruncator, a pruning instrument, consisting of 
two blades nxed on the end of a rod, acting liko 
scissors, by means of a line flxed to one of them, 
and pulled by the operator, s. 31.55. p. .512. 

Awns, the beards or long bri.stles which project 
from the rliafft ; they are plentiful on spring 
wheat, and on barley, p. 812. , 

Axdlartes, explained, a. 6141 p. 967. 

Axotr, the radical iirinciple of the atmospheric air. 
p. 814. 

B. 

Backing ahijpc, explained, s. 6657. p. KXXk 
Back-rakmg, an operation in farrsery, by whirls 
hardened lieces are withdrawn ikom the rectum. 
8.6>43. Pl 990. * 

Sack-rents, rents paid subsequently to reaping, p. 

768- , 

Sagging, explained, s. ,517.1 p. 575. 

Bails, a substitute for fixed standings or stall 
divisions, s. 6799. p. 1006. 

Sand-wm tidees, ridges formed of suRi a widtluis 
to be reaped by what in Scotland is called a bmd 
of shearers or reapers, s, 3250. p, 536, 

Barbs, explained, s. 6382. p. 972. 

Bastard-cocks, small preparatory haycocks, s. 5797. 
p. 901 

Battering, as applied to fences, leaning inward, it 
4594. p. 7.54. 

Baulk, in Scotland, ground left unturned between 
the furrow-slices in ploughing, p.711.; in England 
the same thing, and also strips of ground usually 
in grass between ploughed ridges, as in common 
field lands. 

Bavins, brush-faggots, s. 3626 p. 584. * 

Bear, an iron instrument used in the Isle of Ely to 
eradicate weeds in water-courses, s. 5686. p. ^2. 
Bents, the dead steins of grass in pasture gruund* 
which have borne seeds. • 

Bigg, a variety of winter barley, s. 5085. p. 82.3. 
hllet, a. term variously employed. A v/oaden 
billet is often used in docking a horse, and often 
forms a separation between carriage horses, 
s. 6733 p. KXW. 

Binding and stoohing, binding sheaves of mrii, and 
placing them in shocks or stooks, s. 3175. p. 515. 
Bittot, a variety of double mould-boarded plough, 
s. 2620. p 396 

3lttiich holding, a mode of legal tenure in Scotland, 
a 3401.0 552. 

Blast, a disease in the stomach of sheep and oxen 
from wind; also a term tor the mildew in wheat, 
p. 1065. 

Blinding, Ailing op interstices between stones oti 
roads with gravel, &c. s. 3654. p. 586 
Blood spavin in horses, 961, * 

titling land’s, lands whose surfiicc-son is so light as 
to be liable, when dry, to be blown away by the 
wind, p. 876 

Stoudnr sandfo. 749. See Blowing lands. 

Boies of Hbes, me trunks of trees, p 656 
Boll, a measure for corn In Scotland ; In wheat and 
b(»ns, equivalent tofodr Winchester bus hels,; in 
oats, barley, and potatoes,*teMix bushels, fnts. 
Bone spavin, explained, s. 6507. p. 986 
Boulder stones, large round stones, p. 48L 
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Bout of the plough, the going and returning with 
the plough along a land or ridge under ploughini 
8. sm. p. 02!).' r B I 

Jht lirmtu, explained, 8, 3007. p. .781. 

Buy», a vat or tub, g fOSt. p, lIMo. 

Bi atrtk, flrom braird, to gpring up, g. 3197. p. 8'>7. 
Brake, a large harrow, a. 2664. p. 4U5. In machine 
ry, a constraining wheel divided into jointg,whicl. 
gtoiM vrhen needed another wheel that re]|olvc!i 
within it. 

Bramble bonds, bandg made of the long ahoots o 
the bramble or blackberry, g. 3181. p. 518. 

Praxu, explained, a. 72,58. u 1065. 

Break-share, explained, a. 72.59, 7260 p. 1063. 
Breasting over a hedge, cutting it down, p 489. 
Breeekin, that part of the borau’a harness attached 
to the saddle, and hooked on the shafts, which 
enables him to push back the cart or otliei 
machine to which he is h,arne8sud. 

Breeding tn the tiae, or in the same line, explained, 
p. SOI. 

Breeding in and in, ex pi .lined, p. 301. 

Breeding, cross, explained, p. 301. 

Brachen ligger, a ijuarter.clcft rod, as thick as tlK 
finger, and four tm in length, used in thatching, 
p. 618. 

Brosc, a Scotch dish made by pouring boiling wa¬ 
ter on oatmeal, and sometimes on the meal oi 

t ions, and iminedlately mixing them by stirring, 
e.aving the meal in small knots or lumps aboui 
the size of marbles. U is afterwards eaten with 
milk or butter, a 5217. p 8S7. 

Burgagc-holdiHg, explained, s. 3401. p. 3>2. 
J9urfs,ahortrngu)ar ridges, short irregularly shaped 
lands or ridges in the corners of fields, s. 3253. 
p. .527. 

Byre, cow-shod, s. 6777. p 1015. 

» C. 

Undenre, as Applied to horsemanship, an eqii.i 
measure or proportion observed by a horse in al. 
his motions when he is thoroughly tnamiged, .iiid 
Works justly at a gallop, terra a terra, so that 
his motions or tnnes liavc an equal regard tn each 
other, s. 6672. p 1003. See Crabb's Technologtctil 
Dtclionart/, 

Caissons, temporary chests in whirh foundations in 
deep water arc built, s 4357 p. 718. 

Calcareous soil, soil abounding with lime, p. 775. 
Callipets, or calibers, explained, s ti)75. p. (kii 
QUortfire, from color, heat, and fet o, to bear, cx. 

plained, s. 7464. p. 1087. 

Camping potatoes, explained, s. 534.5. p 8.51. 

CVmon of the horse, cx|dained, s. 0232. p 959. 

Caut/e, the protuberant part of tlie saddle behind, 
a 6<i75. p 100.3. 

Capillaries, the hair-like extremities of the arte¬ 
ries and veins, s. (s352. p. 968. 

Cap of straw, explained, s. 3195 p 513. 

Caprioles, joaps made in one and the same place 
without advancing forward, s (!t>7il, p 1003 See 
Crabb’s Tech. Diet. 

Capulel, explained, s. 6512. p 987. 

Carotid arteries, two princi|>ai arteries whicli carry 
the blo^ to the head, s ft‘i98. p 972. 

Carotids, 0S7. See Carotid arteries. 

Cat pus, explained, s. 6317. P 965. 

Carriage In iriigation, explained, s 4408. p 726. 
Carse, explained, i. 4554 l p. 747. 

Car^Hcum lachrymbh's, explained, s 6370. p 970 l 
Caseous, of the nature of cheese, s. fi979. p 1056. 
Castrate, to incapacitate male animals fVora engen. 

dcring offspring, a 7306. p. 1069. See S/rnp, 
Catch-drain, explained, s. 4419. p727. 

Catch-work meadows, explained, s. 4426. p 727. 
Cavesson, a sort of noseband, eitlier of iron, leather, 
or wood, fastened round the nose of a horse to 
forward the suppling and breaking of the horse, 
s 6^. p 1001. See Crabb's Tech. Diet. 

Cellular mcir^ane, an important membrane in 
animals irwwhieh the fat is lodged, p 785. 

Cdreat grasses, the kinds producing com, p 723. 
Cerebral hyatids, explained, s. 7267,7268. p. 1066. 
Cervical ligament, an aponeurosis or strong band, 
age of paekwax, wliicn tuns along the neck and 
upholds the liead, p 972. • • 

Ckambriire, a kind of long whig uses in riding 
, hoiwes, S.6662. p. lOUl, 

wood, to, to.bartiaily burn it to enable It to 
resist wet, i. 30.#. p. 492. 

Charlock, the .^niipts arvfnsls, a wild specia of 
the mustard family, p 880. 


Chloride qf calcium, quidclime, st 4888. p 8 t(X 
Chyle, a milky fluid secreted from the aliments m 
the lacteal vessels. ' 

Chyme, that {loultice-Iikc mass to which the food is 
reduced in the stomacli of every animal, s. 6404. 
p 973. ■' i 

Cicatrise, to heal over with a scar, g 5135, 
ostia, eyelashes, p. 970. 

Clac/cau, explained, s. 7248. p ,1063. 

Cliiic/ifs, cramps or holdfasts; to clinch, to turn 
tile promts of nails which have been driven, as in 
the shoeing of horses, s. 6710 p. 1007. 

Clough, explained, s. 4455. p 73% 

Cob, a kind of wicker basket, made so as to be car. 
tied on the ann ^ hence a seed-cob, or seod-lip 
is a basket for sowing ff-om, p. 378. 

Cockle oast, a kind of kiln for drying hops upon, 
8. 6(»3 p 927. 

Ciff, a Cornish term for offal julcliards, p 1172.' 
Cqffln bone, a bone in the toot ot the horse, s. 6417. 
p.97d. 

Coherent soil, a soil whose parts stick together, p 772. 
Cottar-blade or haims, short segments ot wood or 
metal, embracing the iicc. ot the horse, to which 
the traces arc attached, s. 32.15. p. 524. 

Cottop, cxjilaiiied, s 7871. p 1200 
Commutation of tithes, the substituting a fixed 
money payment, or a portion of land, instead of a 
tenth ot the produec. 

Concha curtilages, the gristles of the ear, s. 6764. 
\>. 101.3. 

Condition of a horse, the state of health and 
strengtii, p. 977. 

Consecutive, lollowiiig, p 525. 

Copyhold, explained, s .JJ95 p. 552. 

Cordic vacates, or chorda: vockles, tendons railed 
into action by Iiraying in tlie ass, s 67(53 p. 1(113. 
Cornea, the first or outer coat of the eye, s. 6371. 
p 970. 

CoiTielli, a mode of riding, s. f>672 p. 1003. 

Coiollary, a cuiiscf|iient truth gained from some 
pieeeding truth or demonstration, s. 49bl. p804. 
Coronal routs, explained, s. 498.3 p. 808. 

Co: explained s 6117 p. 97(1 

Cotyledon, the first or seed leaf or seed lolic of a plant. 
Couples, chains, (ollars, nr inei hatiie.al contrivances, 
by whicli dogs, &c. are euupled together. 

Courses, explained, s. 3189. p. 518. 

Ciest, upper part of a hedge-bank, p 483. 

Croppeis, a variety ot pigeon, p 1095. 

/nmOng, explained, s 202.3 p 301. 

Clown and lurrow-pluugning, explained, s. 3256. 
p .527. 

Cnmn scab, a disease in tlie liorse, p 1007. 

Crystalline humour, cxplanud, s (1374 p 970. 

CuliHi, stems ot grasses, p. 1167. 

'.'ulniijrious crops, eroiis of pl.tnts whose stems 
yield straw, as wheat, bailey, &e, ix 768. 

Cttili, explained, 8.6513 p. 987. 

Curl, explained, s. 5371. p. 8.5i4. 

Curvilinear, iorined of curved lines 

'Jut oner, to cut otf the fop crop, s. 4043 p. 658. 

Jutting in horses, explained, s. 6529. p. 988. 

Jut-water of a bridge, the projecting part of the 
pier Ufa bridge, which is upjxiscd to the current, 
and divides It, s, 3612. p. 582. 

n. 

Dandriffl scurf, s. (3738. p. lOOi 

Dashing, or dashed. See Lipped and harled, 

'}ead hedges, hedges made with the prunings of 
trees, or with Cie tops ot old hedges which Tuvs 
been cut down. 

Dead Umber, any timber not growing, p. .502. 
Drciduous, sfiedding the leaves in autumn. 
Decorticiited, deprived oPthe bark, p. 655. 

’’Itfecabon, explained, s. 4591. p. 867. 
lendrmnettr, an implement invented to ascertain 
the quantity of iimt)cr in standing trees, p. 603. 
leportation, carrying away, removal, p, 519. 
'Jeu'-reUmg, spreading bemp or flax on grass to 
expose it to the action of trie dews, whim expo* 
dite the separation of the fibre from the feculent 
matter, s .5904. ix 913. 

lewslone, the name of a species of limestone in 
Nottinghamshire, a ^619. p. 587. 
hagram, an explanatory,8ketch, p. 757. 
iiairhcsn, explained, s. 6473. p. 983. 
ytastole, explained, a 6351. p. 

Beging his toes, in horses, explained, a 6289. p. 960. 
like, explained p. 496. In CAmbridgesbire a ditch 
is called a ^Jte; 
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Hitedwi plant, a plant bearing it* male blmaonu on 
one plant and lu finttale on another, a SUl p, 517. 

JJisbarked tvntbcr, timber deprived of its bark, 
#. 4053. p. m. 

Diihed, applied to a wheel, explained, s. S732. pi. 00.5. 

JMaHes, in famUng, hollow places in the fields, in 
which tiM wa^r lies, p. 80S. 

Diwetics, food or drink causing a copious disi 
charge of urine, e. 6110. p. 075 s 

Docking and nicking, cutting off part of a h^r^V 
tdil, and cutting a notch or nick on the iindesside 
of what remains, for the alleged purpose of making 
him carry it wcii; now almost obsolete, a 6609. 
p lOOS. 

Domical, shaped like a dome or anarch, a 4507. p. 740, 

Dorsal vertebra, joints of the back bone, a 6764. 
p. 1013. 

Double broaches, broaches or splits are two-feet 
lengths ol split hazel Uranche8,employed in thatch¬ 
ing, p 578. 

Double wind-rows,doub\e ranges of new-made hay, 
s. 5797. p. 904.. 

Dowel together, to join so closely us to form a 
smnotll surface, s. 3710. p. 600. 

Doom shares, breast ploughs to pare off the turf on 
downs, s.3!i!15. p. 521. 

Dragoon, a variety of pigeon, p. 109.5. 

Dtam sluice, explained, s. 4iO!) p. 726. 

Dtaw cuf, explained, s .3151, .3152. p.512. 

Droscheps, tlie name of a four-wheeled carriage 
m Russia, s. 6741. p. 1010 

Drp stone walls, waiis built without mortar; a 
common practice in stony countries, s. 3065 p. 497. 

Duofirnum, the first of the intestines, and con. 
iicctcd with the stomach, s. OtiiS. p. 97.5. 

Duct, a passage through which any thing is con- 
iluctcd. 

Dynamometer, or draught machine, explained, 
s, 2563-41565. p. 385. 


E 

Earth, as applied to the surface of the globe, one 
or more of the oarliH, as lime, clay, sand, &c, in 
a friable or divided slate, and either alone or 
mixed ; but without the addition of mucli orgauic 
matter. 

Emphysematous swellings, swellings filled with a 
windy humour, s. 6916. p. 103.1 

Enter\tts, explained, s. 6468. p. 982. 

Ergot of 176 , spur ol rye; a disease in the kernels 
of that grain, p. 822. 

Eriica, the larva state of insects, p. 1119. 

Estuary, an arm of the sea, the mouth of a lake 
or river in which the tide ebbs and flows, s. 3425. 
p. 555. 

Etiolated, drawn out into a weak state, p 808. 

Eustachian tube, explained, s. 638.5. p. 972. 

Evolve, to onfold, disentangle, devciopc, or separate. 

Eye in plants, a bud. 

Eyes lu cheese, explained, s. 7067. p. 1046. 


F. 

Fagri, or shagreen, ass’s skin, a 6757. p. 1018. 

FiUse ribs, explained, s. 6312. p. 964s. 

Farcy, explained, s. 6495. p. 985. ..... 

Farmer (,&omfermier,Fr.), farming agriculturist, 
farming cultivator, professional farmer, commer¬ 
cial farmer, fcnt-paying farmer, &c.; a proprietor 
cultivating his own esUte is not correctly speaking 
a farmer; to be such he must pay a rent A pro. 
prietor wno cultivates his own soil may be a gen¬ 
tleman or yeoman agriculturist <)r husbandman, 
a propri^taire eultivateur, but not a fermer. 

Farmery, the homcstall or farm-yard, p. OT. 

Farming, renting land and cultivating if, or em¬ 
ploying it for the purposft of husbandry. 

Feather boarding, sometimes called weather board¬ 
ing, boarding, in which the edge of one board 
overlaps a smalllKirtion of the board next it. 

Feculence of cider, the lees or dregs, p. 673. 

Fee farmhold, expUined. s. 3394 p. 561, 

Feeding pastures, pastures used for feeding stock, 

p. 90S. 

Friring,explained,S.326L p.w. 

Felon, a disease in cattle, explained, s, 6912. p 1032. 

Femur, the thigh-bone, p 9b5. 

Ferru^tneous waters, wascr impr^nated with iron, 

Feu-holding, explained, s. 3402. p .5.52. 

Ru a house, to hoja > house on a fen right, 
s. 3861. p 694. • * 

Fibula, oxplained,"s. 6327. p e 

Fsleuse, explained, s, 75119. p 1105._ 


Fincked, explained, s. 67791 p 10I5u 
Fingers ami toes, expl.aiiied, p 861. 

Fimhns, a variety of pigeon, p 11191)1 t 
Finos, the second best wool off Merino sheep, s. 7 lift 
pia52 

Fi'rlot of tares, a measure used in Scotland, tti 
wheat and bc.i ns, equivalent to the English bushel, 
s. 5268. p 842. 

Flakes- nurdlcs or portable pales for fencing, 
s. soft. p. 49.1. 

Fteaking, explaineil, s. 3190. p. ,518. • 

Flecked cattle, explained, s. 678(k p. 101& 

Flight. See Glume. , 

Floodcrs, explained, s. 4449, p 731. 

Flow bog, or flow moss, a iieat bog, the surface of 
which IS liable to rise and fall with every increase 
' or diminution of water, whether from rains or 
internal springs, g. ti628. p. 58.5. 

Flowing meadows, cxplalntd, s. 4427- p 787- 
Fluke, a disease in sheep, p. 1049. * 

Fluke worms, animals ol the genus Fasciola, s, 7871- 

p 1066. 

Foetus, a young animal in the wonib.p 976 
Fugging pasture lands, expUined, s. 58.)7. p 908, 
Foliage crops, plants cultiv.-itrd for their leaves to 
be used green, and which will not make into hay, 
as the cabbage tribe, 

Footiol, explained, s. 7866. p. 1066. 

Forage plants. See Herbage plants. 

Fore-rents, rents paid previously to the first crop 
being reaped, p. 767. 

Fats and scudda, explained, s. 71.37. p. 1652, 

Forsing, explained, s 7137. p. 10.52. 

Founder ot the feet of horses, explained, s.|>517. p. 987. 
FFee mas tin, explained, s 6824 p. 1(571. 

Freehold, explained, s. 33P3. p. Sol, 
fi el, eolir, gripes, or gullioq. 

Friable soils, erumbliiig soils, p. 802. 

'^rondose branched trees, full of branches which 
arc flat anfl spread hoiizoiitally, li|(e the fronds, 
of ferns, as in the spruce Hr, s 3987. p 643. 

Fi outal worms, explained, s. 7210. p. lOtiO. 

Frustum, a piece cut off ftom a regular figure, 

B. 37.32. l>. 605. - 

Furnished, explained, s. 6247. p. 955. 

Fustfoi m root, shaped like a spindle, as the carrot, 
{larsiiep, &c. p.866 

« 

O. • 


of any 


lOites, single sheaves tied in a particular manner, 
p .516. 

jailing, explained, s. 3176. p 616 
Jongs, courses or slips in thatching, p 516 
iastne Juice, the juice of the stomach 
animal, p. 974. 
jaw furrows, explained, s 4956 p.fl03. 
ielding ant-lnUs, explained,s. 5778. p 902 
iean, wild cherry, s. 3994. p. fi5(X 
Hlibims, protuberant, bearing excrescences, S.677S. 

p 1014. - 

jid, cxplaineii, p 1066 

Hair, the mucous evacuation in the scouring of 
horses, s 69.50. 

Handers, explained, p 985. , . . , 

jlcnoid, the hollow or socket m oho bone at a Joint 
which receives the knob, lioss, or Jicad of the ap- 
proximate bone, p. 965. 

jlumes, the husks or chaff of corn. Oat flights 
are the glumes of the oat, p. 888. 
jliiten, a tenacious, ductile, and elastic substance, 
forming a constituent part in wheat flout and 
other vegetable bodies, p 771- 
jo-rioums, explained, s 6736 p. 1010. 
joggles, explaincti, s. 7267 p. 1066 
GfioiS-corto, hay-cocks, p 904. 

'jrasses, all the natural order of Gramtne*, or liliu, 
nmus and Jussiea Cereal grasses, those grown 
for bread corn. Pasture grasses, those grown 
chiefly for pasturage. Fn-neons or fasnlfisrous 
grasses, those grown chiefly for hay. 
Qrassmgfiat, bleaching it on the growd. p 915. 

St ease, a disease in horses, explained, 8.6514.6516 

Sreat rot, explained, s. 7261. p 1065. 

Sreen aeies, land capable ol tillage, p 1206 
Sroutntg, lilbtig up, 8..3711. p 600- 
Sutta serdha, cxpui' ’ 
ow- 


.uuiincd, a 6441- P- 980. 
r.channcl or drain, a 4418. P.786 


UteVa a ftirrOw-VI««ai»llwa va aas— 
rtisinn. a genua of calclkreous earths, comuring 
)f cawiiate of lime, and ankted with tulM^C 
iMd. The principal species is the Cypsum vpabaa- 
;rum, plaster of Paris, or alabaster. S«eCra55’< 
Tech, DieU 
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Ha-ha, • lunk Qimce, p. 

Hacking arid picking. See Picking. 

Hninaiut mowing, explained, i, 3173. p. 515. 
Hammel, a small shed, with a yard for feeding 
on<s er at moat two atAmals, p. 469. 

Haudu of tobacco, leave* tied up by their footatalks, 
so that the leave* spread «ut like the hand, *. 
3945. p 641. ‘ 

Hanes, slopes, ». 3945. p. 641, 

Hurled, p. 497. See Lipped. 

Hash, explained, a 3716. p. 4ia 
JHatehes, flood-gates, i>. 7m 
Hatted kitt, oxplainea,'a710.'>. p 1043. 

Hattocks, ghocKs, *. 3173 p. 515^ 

Haulm, the base of the stalks or stems of all cropsH 
after the seeds are reaped or gathered, 'l^c 
haulm of peas i« in some places c^led pea ryse. 
Head apd heel t\f gates, explained, p. SOO. 

Headingibtwn trees, lopping or cutting offthe heads 
of trees, n. 651. 

Heading sheaves, the hood sheaf or sheaves of 
shocks of corn, p. 515. 

Headmain, explained, a4411, p, 7S6, 

Heckles, iron combs, p. 933, 

Heckling fiat, combing, p. 916. 

Helmeis, a variety of pigeon, p. 1095. 

Hepatic affect ions, afToctions of the liver, p. 10.37. 
Herbage plants, torage plants, such as clover and 
other plants cultivated chiefly for tlic herb, to be 
used cither green or made into hay. 

Hide-bound, a disease in horses and cattle when the 
skin cleaves to the sides, s. 6435. p. 977. 

Hink, explained s. 5171 p. 8.3‘i 
Hianff, explained, s. 6768. p 1013. 

Hirsti, a l^otch term of the same meaning as the 
English term « hcrd.P s. 6793. p. 1017. 

Hoars, thick mists, p. 773, ' 

Holmesfsmall islands, but larger than aits. 
'Hood-sheaf, mshcaf plarcd on the summit of other 
sheaves fora covering, p. 516. 

Hook bones, bones fti the hind quarter of c.attlc, s. 
6799. p. 1018. 

Homy frog of the horse, the prominence in the 
hollow or a horac's foot, p. 976. 

//ors««en, a variety of pigeon, p lOtlv. 

Horses, pities of wood used in barking trees, 
Ji 6.59. * 

explained, s 590(5 p. S24. 

Hot t/ellows, cxnlaincd, s. 73.56 j). 1065. 

Hove, explained, s 7354 p. 106'i. 

Hitckabttck, a kind of cloth, s. .5933. p 917. 

Uiimerus, the arm bone, p. iKii. 

HumtncUiag machine, explained, p. 440- 
Hunger rot, explained, s. 7364. p. I()(i6. 

Hungry sod, barren sod needing much manure, 
P. 773. 

Husbandman, one who farms gener.ally j that is, 
who both produces corn and rattle, and attends to 
the dair]^ the poultry, the woodland.*, and the or. 
chant. X farmer may coniine himself to grazing, 
or to breeding or haymaking, or milking or raising 
green ciups for tlic market, &c , but in none of 
these cases can he with propriety he c.allctl a hus. 
bandman. I'hls term husbandman, therefore, is 
not ex.tctiy synnnyiiiuus with farmer. 

Hiisbdiutry, the culture of arable grass and wood- 
lands, the management of live stock, the dairy, 
poultry, &c., <ind, in general, svhat constitutes the 
business of the head of a family living by agri¬ 
cultural industry in the country. 

Hybrid, bastard or spurious, p. 1013. 

Ilydatid, the Tle'nia gidliulus, an insect occurrin,- 
ill the skull of tlic sheep, p. 1U49. 

Hydropic rot, explained, s. 7361. p. 1065. 

Hygrometer, an instrument for ascertaining the de¬ 
gree of moisture lu the atmosphere, p. 773 


Jtnhgo, the perfect state of insects, p. 1112. 

/mpingr, tontrike against, s. 4361. p. 719. 

In ana in system of breeding, p. SOI. 

Jneisitm of objects on roads, the marks, traces, 
tracks, or ruts made, a 3.571. ]>. 575, 

Increments, proportional rates of increase, s. 3553 
p 572. * * 

imffgcMh^l^liar to, springing qut o^ihe nature 

hsk^-ration, hard^Ing, p. 717. 

IrflHd, an obsolete Scottish term for enclosed lands 
near the fermstcad, as opposed to such as are at 
a distance from it, and unlnclosed, s. 803. p. lJU. ^ 
lags. See SHtin^s. 


Ms, the coloured circle in the eyes of animals, t 
6371. p 970. , 

Isomelrical perspective, explained, p 473. 

Isosceles triangle, a triangle which has only two of 
its sides equal, p 5U3. 

Itiaeraling ubrariet, librarlb*, the,books of which 
are carried from one place of dt^msit to another, 
cand thence issued, p756. 

Jofobines, sl. variety of pigeop, p 1095. 

Jurnypr, a tool used by masons for boring holes in 
land stones to be reft by gunpowder, n 743. * 
Jumping pole, a long stiff pole, by wbicn persons in 
the fens arc enabled to Jump across ditches or 
drains twenty feet vride, by planting the pole 
towards the midt'le of the drain, and springing 
from bank to bank : a small piece of board, c^led 
a quant, is fastened to tlic bottom of the jxile to 
prevent its sinking into tlie mud. See Quant. 

K. ■ 

Kelp, the ashes of any description of .Fhci or other 
seaweed, p. 1S0.5. 

Knees fur ship.buildnii;, crooked pieces of timber, 
having two branches or a-ms, and generally used 
to connect tlic beams of a ship with her sides, 
8 . 3(K54. p. 491. 

Knuekering, explained, s. 6387 p 972 
Kyloes, the name given to the cattle of the He¬ 
brides, s. 6796 p. 1018. 


Lachrymal gland, the gland whicli secretes or sup. 
)>lius the Inchrymic or tears, p. 970. 

Lacteal!, the alKorhcnt* of the mesentery, whicli 
nnginatc in the small mtestinos, and convey 
tlio chyle from thence to the tiioracic duet, p. 
9(58, See Crahb’s Tech Diet. 

Lactometer, explained, * 7008 p 1037. 

Lantpns, a swelling of the wrinkles or ribs in the 
roof of tlic harse's mouth; an.alugoub to the gum¬ 
boils III m.in, p. 980. 

T-and, a term employed in Cambridgeshire and 
other counties, to designate wliat innre generally 
IS termed a ridge ; that is, one of those compart¬ 
ments winch lie between gutter and gutter in 
ar.alile fields. I'he ridge, in Cambiidgoshire, is 
the highest part or central line of the lands, just 
as the Tidgc of a house is the highest part of its 
roof In Scotland, <i ridge includes tliu whole of 
the suif<ieobetween gutter and gutter. Land ap. 
pears tlic fitter term. 

Land, ground, earthy sui face in opposition to wa¬ 
ter or rucks. The term ground is generally ap¬ 
plied toaeoinparatively limited extent of surface, 
as garden grounds, hop grounds, &c. in opposition 
to arable lands, wood lamls, &c. 

Land-fast stones, stones fixed or imbedded in the 
soil, p. 4tKi. 

Land-reeve, explained, s. 4638. p. 760, 

Larvie, tlic grubs, m.agguts,Or caterpillars of insects, 
803. 

Laryngeal sonorous sues, hollows in the windpi|ic 
wniuli modulate the voice of animals, s. 67(51. 
p. 1013. 

Larynx, the windi>i ])0 or Irarliea, p 973. 

Lateral shoots, shoots emitted on the sides of 
branches; laterally; quite distinct tVom latter 
shoots, with which tlicy arc occasionally con. 
founded, p. 473 

Laying in hcdge.planting, laying down the sets 
or plants horizontally on the bed prepared for 

' them, B. 3944. V- 640. 

Layit^ an old hedge, explained, s. 3036 p. 460. 

Leaping ill, explained, a. 7253. p. IdhS. 

Leasehold, projierty held on lease, p. 552 

J-egget, explained, s. .31^. p 513 

Leguminous crops, crops of the various kinds of 
pulse, as peas, beans, tares, saintfoin, lucern. 
clover,&c,p. 800. . • 

Levelling, explained, p. 535. 

Level age, the act of using levers, or the power ao. 
quired by the use of thdm, p 575. 

I.iehl.lycred, the dew-lap of a light colour, s. 6793 
p 1013 <■’ 

Lignenia plants, woody plants, as trees or shrubs, 
p. 476 

Lipped and harled, a wa*! built of stones without 
mortar, but which has the joints afterwards flilcd 
with mortar, and the whole wall plastered over 
with what IS called rough-c^t, or harling in Scot¬ 
land. The mixture used for haVpng is lime, sand, 
and small sfones about the size of pcaa D^ing 
in England is the forcible casting of sma ll stone* 
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Ii1c« the «lK»Te. only va«bed quite elesn, into the 
fuil recent plaster of exterior walls. In order to 
resist the action of rain. 

Loam, any soil in which clay and organic matter 
exist in considerable proportions, and so as to ren¬ 
der it neither arery adtieslvc or bard, nor soit and 

IOO89 ^ 

Lock tpit, explained, a 3823. p. 620. • 

LongCf a long leatherdhong, used in the processsof 
longing or lunging horses, p. 1001. • 

Lyfhph, a clear, colourless, rather viscid huiiour, 
seiiarated Oom the blood, and specifically heavier 
than water, a 63.W. p. 967. 

Lympkaties, lymphatic vesiels, are the absorbent 
vessels that convey the lymid) into the thoracic 
duct, and form, with the lactcals, what is called 
the absorbent system. The use uf these vessels 
is to draw in by a capillary attraction the fluids 
containeil in the ciscumjaceut cavities, p. 008. 
See Crab. Tech. Diet. 

Lymphatic absorbents, 068. Sec Lymphattes, and 
Lacteals. 

M. 

Maceration, the act of steeping or soaking in water, 
p. 869. 

Malic acid, an acid obtained fyom apples, by satu¬ 
rating the juice with alkali, and (muring in the 
acetous solution of lead, until it occasions no 
more preri|>itate. Sec Crabh’s Tech. Diet 
Mallmiiert, a disease in horses, s. 0710 p. 1UU7. 
Manege riding, explained, s. 6072 p 1(X)J. 
Marthigal, a thong of leather, lastencil at one end 
to tile girtlis under tlie belly, and at the other to 
the noseband of the bridle, to prevent a horse ftorn 
rearing, p. 1001. 

Maturation, the process of ripening, p. 816. 
Maxillary glands, the glands belonging to the jaw 
bones, p 972. 

Meal of railk, the quantity yielded at one time of 
milking; thus, the morning meal, tlic evening 
meal, s. 7HVJ. p. 1048. 

MediUla, marrow, p. iXiZ. In plants it signifies the 
pith. 

Meets or meres, rattle ponds in Derbyshire p 73 >. 
Mcmel timber, fir timber from the port of Mcmcl in 
Prussia, In the Kaltic, p. 504. 

Mere, a bike, pool, or jmnd. 

Mesentery, a memliranc in the cavity of the abdo¬ 
men Httaolied to the vertebra; of the loins, and 
to which tlic intestines adlierc, p. 975 
Mestiii, a union ot flocks^ s. 736 p 118. 

Meslin, mesling, mescelin, tnasliu, or tnesdedme, 
corn that is mixed, as wheat, rye, fkc, to make 
bread. This term occurs in old acts of parliament 
for the regulation of rivers, as that of the Cam; 
mcsccliii being in former days a Ikequent lading 
in that neighbourhood. 

Mesta, explained, s. 736. p. 118. 

Metacarpus, the thank, p. 965. 

Metal bed of a road, explained, a. 3630 p. 585 
Me/alltfertnu ores, ores which contain metals, p. 
629. 

Metals of a road, the material of which a road 
IS formed, as broken quarry stone, boulder stones, 
aiid other kinds, 0 . 612. 

Metayer system, tlie system of farming lands in 
many parts of the Continent, in wh icii the produce 
Is equally divided between landlord and tenant, 
p 184. 

Midden, dunghill, p. 807. " The midden is the mi- 
ther o' the meal kist ” 

MUsey, a provincial term (br a sici’t, in which milk 
is strained, s. 7064. p 104.'x 
Mortices, lioles, cells, or receptacles made in posts, 
&a to receive the tenons of rad>, &c., p 49.1 
Mould, organic matter in iP finely divided and de. ' 
coDiixised state, with a little earth mixed, as V9m 
getablc mould, leaf mould, peat mould. Sec. 1 
Mourat, explained, s. 7137. p J052. , I 

Main, a compartment in a bam, into which com in 
the straw is stacked or packed. 

Mou>.bum, to heat by figmentation in the mow, p. 
825. 

Murrain, a wasting, contagious, and most fatal 
disorder among cattle, a. 6943.725{b 

K. ■ 

naked disease, explained, s 7264. p. 1066. 
naturalising animats and vegetables. Introducing 
them to a new cljms^e, in such a manner that they 
shall in fiituresperpetnate themselves in that cli¬ 
mate without tnd aid of map. See jkcUmatlsing. 


navicular or mil bone et thi horse, cxpiaineii, 
s. 6417. p 976 . 

nicking. Sec Docking. • 

nictUating membrane, explained, 1 .6370. p S7Cb 
nuns, a variety of pigeon, p 1065. 
nurses io/c young plants, plants of an ioibriarand 
rapidly growing kind, planted round those which 
arc choicer and of slower growth, both to shelter 
thco^and expedite their growth,‘p 6S3. 

O. 

Obstelries, considerations appertaining to the foaling, 
calving, yeaning, He., or animals, s. 6969. p 1035. • 
Odometer, from odos, a way, and metreo, to mea. 

sure, an inslriiraent by which the quantity of 
s space passed oi'cr on foot, or In a conveyance, may 
be ascertained, s. 2.506. p 376. 

CEsHp/tagus, the weasand or gullet, p. 972. 

Omentum, the caul, p. !i73l • 

One bout sliteh, a ridgclet formed by the going 
and returning of the plough, s 52.‘15. p. 8:19. 
Ophthalmia, au inflammation in tlie coats of the 
eye, proc^mg from arterious blood got out of the 
Vessels, and gathered twethcr between the coats, 
s. 6758. p 1012. 

Optic nerve, a nerve which perforates the bulb of 
the eye, and comimiiiicatca with the brain; so 
that every sensation derived from sight depends 
on tlie optic nerve, p. 976 
Outfall, the lower end of a water-course, p. 714. 
Ouiflcld, iiniiielosed f.irm l.mda at a distance fium 
the farmstead, s. 802. p 130. 

Owls, a variety of pigeon, 1095. 


Pacing, one of the motions taught the horse, 
• s. 6672. p 1003. ’ 

Pancreas, the sweet bread. It is compostxl of in¬ 
numerable stmall glamU, the excretory ducts of 
which unite and form one duct, cafled the pan- 
rreatic duct, that conveys a fluid very similar to 
saliva into tile Intestines, called the pancreatic 
juice, which mixes witii the chyle in the diiudu- 
u\sm-~Ct abb. * 

Pane of ground, a four-sided compartment of grate 
ground, adapted for irrigation, p. 726. 

Panicle, an irregtil.irly divided uranchsof flowers, 
as in the oat, (i 826 9 

Pantile, a gutter tile, p. 708. 

Papier machif, masheil paper, which, when mixed 
lip with glutinous substances, may be moulded 
into various shapc.s, p 810. 

Pat iitg and but ning, taking oft' the turf or surfiice 
of grass or waste lands, and incinerating it by 
means of fire, m order to prciiarc the soil for 
aration, p. ,520. • 

Parotid glands, exjdained, 8.6388. p 972. 

Passaging, one or the motions taught the horso, 
8.6072. p. 1003. 

Pastern, explained, s. 6319. p. 965. • 

Patilla, explained, s 6)25. p. 965. 

Paucity, fewness, p 784. 

peelers, the s.ime as barkcra Persons employed 
to deprive trees uf their peel or Ijprk, p. 662. 
Pellicle, little skin or coat, p. 822. 

Pelt rot, explained, s. 72(f4. p 1066 
Pendro, explained, s. 7267. p. 1066 
Penultimate, the last but one, p. 801. 

Percolate, to strain, or trickle through, p SSI. 
Peicolalton, the act of straining, purification or 
separation by straining, p 522. 

Pii/orans of the horse’s foot, explained, s. 6420. 
p. 976. 

Perirh&ndium, explained, s. 6336 p. 967. 
Perteruumm, explained, a 63.36. p 967. 

Pcridlsmium, explained, s. 6336 p. 967. 

Fertdstaim, a general uniting membrane to bones 
and their appendages, s. 6336 p 967. 

'enphery, the circumference or orbit, p. 429. 
Peripncumbnia, explained, s. 72.51. p. 10^. 
Peiistnlttc motion, the vermicular, wmin.like, or 
creeping motion of the intestines; by which they 
contract their spiral fibres so as to propel their 
contents, p 976 

PetUs, a vanotv of pigeon, p 1095. 

Phdrynst ^pmined, p. 972. 

Pickmg aim hacking, loosening with a pickjixc or 
mattock, and by separating with soma ciUtiiig 
tool, a .3322. p .5S*. _ 

Picking at hop plantations, exmaltied, s, 6025. p. 926 
Pieceiuork, work done and paid for by the measure of 
quantity, or by previous estimation and agyeemen t. 
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/’(f;«OA-c<ir,‘expUine(l, i. 7540. p. 109S. 

Me compartmont in a farm.yan), with 
atics and other accompaniment! allottra to plga. 
J’ile, the (hag or hair on the skins of animals. Each 
hair may be called a pile, a. 7140. p. 1052. 
PiUom-nlip, rtilow-case^. lOW. 

PtnlnK, expUined, s. 7872 p. 1000. t 

Pinning, explained, s. 7S60. p, 1005. 

Ftp, explained, s. 7525, p. 10il5, 

Pipe drain, explained, s. 4200. p. 710. 

P/tA and PitAing, by butchers, explained, s. 6308. 
p. 964. 

Phne table, a square board with lines drawn on its 
upper side, used in taking angles and in measuring 
'' land, s. 21^. u 4S1. 

Plashing an old hedge, interweaving the stems in 
hedgqs, s. 3025 p. 

Plumasster, one who prepares feathers for orna> 
mental purposes, p 1088. 

Pluviometer, rain gauge, s. 4712. p. 77.3. 

PuemnArna, an inHamniatioii of the lungs, p. 931. 
Fodders, iiersons employed to collect the green pods 
of peas off the plants, p. 837. 

Polders, salt marshes in Holland and Flanders, n.771. 
Pole evil, or poll evil, a disease of the poll nr head, 
usually at its hind part, or m the nape of the neck, 
B. 6142 p. 980. 

Polled, hornless, devoid of horns, s. 6786. p. 1016. 
Pommage, the pulpy mass to which apples arc re¬ 
duced by grinding in the cider counties, prepar¬ 
atory to pressing out the Juice, p. (i72. 

Pommel, the prominence in the front or fore pari; of 
a saddle, p. 1003. 

Potato pies, explained, s. 5344, p. 851. 
i*outers, a variety of pigeon rcnurkable fur its habits 
of pouting, p 1095. 

Preventive pruning, explained, a 3990, p 649. 
•Probang, anariiblc piece of whalebone with a sponge 
fixed to the end, used occasionally in probing the 
throat, s. 6953. p 10.33 
Fuddling, explained, p 620. 

Fulls, hills or ekivated parts of a road, requiring 
extra pulling in draught animals, s. 3237. p 525. 
Pulmonary artery, explained, a 6345. p. 967. 
Fidtaceoas,ot the consistence of a poultice, p 1005. 
JjAimiecdfool, explained, s. 6521. p ‘187. 

Pincta tachrymalia, explained, s. 6370. p 970. 
pupa, the chrysalis state of inserts, p 1112. 
Purchase of the bridle, the coininund or control of 
it, s. 61.76. p 1003. 

Pursmeness, pursiness, shortness of breath, s, 6603. 
p 1005. 

Pyrites, flrestone, s. 3228. p .523. 

Pyroligneous ac(d, acid produced by distillation of 
the spray of trees, p. 493. 

Q. 

Qinufrnn/. a mathematical instrument; the fourth 
part of xcircle, s. .33.0. p. 544. 

Quant, a small piece of board at the bottom of a 
jumping pole to prevent the pole sinking into the 
muil by the weight of the jumper’s body. 
Quarter-cleft rodi a measuring stafT having four 
sides, 6. 3195. p 518. 

Quartering, the division of planks of wood length. 

wise into small four-sided pieces. 

Quarters of the horse's hoof, explained, s. 6420. p. 976. 
Quick, a live fence or hedge formed of some grow¬ 
ing plant, usually hawtiiorn. 

Quick bends, sharp turns, p 573. 

Quicken tree. See Moan tree. 

Quickset hedge, a hedge formed of sets or plants that 
are quick ; that is, alive. 

Quincunx, trees planted in rows, at the same dis. 
taneo between the rows that the trees are in the 
TOWS, and the trees of one row opposite the vacan. 

. ciqs in the other, s. 3928. p. 638. 

Quit-rent, a snudl rent or acknowledgement payable 
by the teiunfa of most manors, s. 1117. p 179, 
Quittor, explained, p 988. 

R 

BsMet, a moulding, a. 4.3.34. p. 71.5. 

Aabinos, explained, s. 7140. p. 1052. • • 

Hafter, a piece of four-sidea timbor usdMn roofs. 

_ A _1.-1^ Jr t_t -..J 


ui,. -I,.-,, j ua 

piled to limber, sawing up planks of trees into 
pieces of greater ilcptli than width for raders to 
roof buildings. 


Rake hot, to steam or reek hot, s. 6723. p 1008 
Ramose-headed trees, trees whose heads abound in 
branches, p 649. 

Ramose-rooted trees, trees whose roots are much 
branched, p. 3')4. . 

Rath ripe, the proiierty of being early ripe, s. 5082 
p. 823 » 

Rat's tail, a disease in horses, which causes the hair 
af the tail to fall off*, and not be again produced, 
8. S?10. p 1007. 

Rayj^ disease in sheep, explained, s. 7625. p. 1(166, 
Rectangular fields, hekis whose angles are right 
angles, n. 08(). 

Rectan^ar parallelogram, a figure of four sides, 
whose opposite skies are equal, and all its angles 
right angles, p. 443. 

Red roan, explained, s. 5106. p. 82.5. 

Redwater, explained, s. 5106. p 10(34. 

Rite, mucitsum, p 968. A mucous membrane depo. 
sitctl !■' a net-liko form, between the epidermis 
and the cut's; it covers the sensible cutaneous 
p.HptIlse, connects the epidermis with the cutis, 
and gives the coluui •he botly. — Crnbb. 

Retina, the true organ ot t isioii, formed by a net- 
likc expansion or the pulp of the optic nerve, 
1). 970. 

Rhomboid, a figure whose opposite sides are parallel 
and equal, but all its sides arc not equal, neither 
are its angles right angles, p 414. 

Ribbing, explained, s. 3255. p 527. 

MicKing, explained, s. .3176 ji. 516. 

Riddle, a largo roarsc sieve, s. 3^. p. 589. 

Ridging, laying the soil up in ridges, p. 5(N5. 

Rifting by gunpowder, riving, splitting, or dividing, 
s 4065 p. 661. 1 « 

Right angles, where a room is exactly square, each 
ot the corners of it is railed a right angle: in 
scientific language it is thus defined, as the fourth 
of a circle; or thus, when one straight line, 
standing on another straight line, makes the ad¬ 
jacent angles or corners equal to one another, 
each of the angles or comers is railed a right 
angle. 

Ring-bone in horses, a disease in the feet of the 
horse, p. 9ii0 

Rippling of flax or hemp, the operation of sepa¬ 
rating the boles or seed pods, by striking them 
against a board, or piece of iron, p. 915, 
Rislle-jdongh, explained, p. 1197. 

River-meadows, cvplaiiira, s. 5769. p. 901. 

Roan tree, the mountain ash. 

Roguish plants, spurious varieties, s. 5220. p. 838. 
Rmfict, explained, s. 3195. p. 519. 

Rout crojis, esculent plants cultivated for their 
tubers, bulbs, or other enlarged parts produced 
under or immediately on the ground, and chiefly 
connected with the root, as the potato, turnip, 
carrot, &c. 

Roots, the fibres and other ramifications of a plant 
under ground, and by which it imbibes nourish¬ 
ment Tubers, bulbs, and other fleshy protuber, 
ances under ground, are employed by nature for 
the purposes of propagation or continuation, and 
therefore ought never to be confounded with 
common roots, which serve to nourish these 
tubers, bulbs, &c., in common with other parts of 
the plant 

Rot, expiained, a 7245. p. 1064. 

Rouen, the aftcrm.ith, the lattcrmath, or second 
crop of hay cut off the same ground in one year. 
B. 3169. |>. 515. 

Rough pile in cditlc, coarse hair or wool, p. 784 
Roup, explained, s. 7526. p 1095. 

Rowels, explained, s. 65,38. 

Rubbers, a disease in sheep, explained, g. 7265. p. 
1066 *■' 

Rubble stones, loose stones, brick.bats, and the like, 
which are put together to conduct water; so called 
because they are rubbed together. 

Rumbling drains, drains formed of a stratum of 
rubble stones, p 581. 

Runner, explained, s. 4140. p. 675. 

Runts, a variety of pigeon, n. 1095. 

Rural economy, rSral aBkirs, geoponics, agro. 
nomics, terms considered as synonymous with 
husbandry, 

itusf, a disease to which the cereal and other 
grasses arc suMect, and which occasions their 
herbage to be of a rusty colour, i, 5741. u, 896L 
Rui, to cut a tiue on the soil with a sp^e, n, tSR .; 
also the copulation of deer in Iho rutting season: 
also the tr«ck of a cart.wheel 
Rutting See Rut. ‘ 
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a 

^ccharo-^aUnn, parUUng tb« propertte* both of 
eugar and salt, p. 1039. 

Saddle-grtMngf explained by Qgurea, p. U4S. 

StUm, expiaineii, a. 5360. p. SaS. 

Saliva, apittle of alllmaU 
Salt-cat, Vi mixture given to pigeont to promote 
thdr digestion, p 1096. • 

SaUingt or iagt, saltevster marshes, p. 747. t 
Sanderackt, explained, a C595. p. . 

Stmer kraut, expUlnodi * 5507. p. 866. % 

Scab, explained, a 7^05. p. 1066 
Scalene triangle, a triangle with three unequal 
aidea, a 4343. • 

Scantling, all quartered timber under 6ve inches 
square, a. 400:1 p. 652. In masonry, a term ex¬ 
pressive of the size of stones. 

Scarcement, a rebate or set-back in the building of 
walls, or in raising banks of eartli, p. 481. 
Scarification, cutting through the bark and soft 
wood of a thick branch with an edge tool, pre¬ 
viously to sawing through the hard wood, s. 3164 
p .513. 

Sciipu/a, the shoulder blade, p. 964. 

Scarifier, a tnachino to excoriate and disturb the 
surface of soil, p .5^. 

Sc/ei otic coat, a coat of hard consistence, p. 970 
Scoop wkccl, a large wheel with numerous scoops 
listened in its periphery, s. 4277. p. 706. 

Scoria of (ouiiderics, the refuse or dross of the me- 
tdls, 8. 364.1. p .588. 

Screening, the act of sifting earth or seeds through 
a large oblong sieve or riddle, called a screen, p. 
509. 

Scudda. Sec Fori and Scttdda 
Sctijficr, a kind of horse-hoe, p. 528. 

Scuii/tiag flax, breaking the woody part of it pre¬ 
paratory to separating it troin the flbrous parts, 
p. 91.5. 

Scn-ooxc, the alluvial deposit, the mud or slime 
left by the sea wliere its waters have subsided, 
p. 746. 

Seed-lobes, tiie cotviedons, or very first leaves dis¬ 
played on a seedling plant. 

Sellenders, in horses, explained, s. 6291 p 901. 
Seminal roots, the first roots, those emitted from 
the seed itself, p. 808. 

Sensible frog of the horse, explained, s. 6120 p. 976. 
Sensible Itlmtne, explained, s. 6421. p. 976 
Septic, causing putiidity, producing putrescence, 
e. b844 p.1023 

Serum, whey, or the remainder of milk after its 
better parts have been taken away j also, the yel¬ 
low and greenish fluid which separates from the 
blood when cold and at rest, s. 6980 p 10.36. 
Sesamoids, little bones found at the articulation of 
the toes (in man); so calleil from their supposed 
resemblance to the seeds of the plant called scso- 
muin, s. 6319. p. 96.5. 

Aefonr, e.\plainc(i, s. 61137 p.990. 

Set-sod, explained, s. 3014. p. 486. 

Sets mid eyes of potatoes, slices of the tubers of the 
potato, each slice being Aimishcd with at least 
one eye or bud, p. 848. 

XAiiA, explained, s. 7265. p^ 1066, 

Shagreen, or fiKri, the prepared skin of the ass, 
s. 6757. p 1012. 

Shakes in the boles of trees, fissures, clefts, or rents, 
p 656, 

Shakers, a variety of pigeon, p. 1095. 

Shaking quags, snaking bogs: wet spongy soil, p. 

694. . 

Shttley Soil, explained, x 47.50. p. 7|4. 

Shearer, a reaper, s. 3250 p. 526 
Shearing, reaping, p. 515. 

Sheath, land guaim of embankments, 8. 4362. 4366. 
p. 719,720. 

Shearing rivers, the process of mowing the plants 
which atxiund in rivers j the instrument with 
which this is eftbcteil is fortned of a line of scythe- 
blades, rivetted together by their extremities, and 
which line of scythejalades is worked or moved 
along over the surface of llie mud by levers at¬ 
tached to the line, operatei^upon by men in boats, 

8. 3171. p. S1.5 

Shift of crops, an alternation or variation in the 
succession of crops, p^bk 
Shifting beach, a beach (ff gravel liable to be shifted 
or moved by the action of the sea, or the current 
Of rivers, a 4^ 714. 

Singles, pieces of thin board used as tiles, a com¬ 
mon practice4n.timber countries on the Continent 
and In America, s. 3051. p. 435. * 


IJW 

I Socles, stooks or hattocks, assemblages oftheaves, 
never of more than 4bn sheaves In those places 
where the tithe is paid in kind,>88 tills arrange^ 
meat facilitates the taking of the tithe i la ticok. 
land, from six to twelve, independenuy of the 
two or four hood or roof sheaves, p. 515. 
Shoughed, earthed in, p. 640. 

Siddmo peas, Juch as boil freely, $. 7791. pw 1140. 
Siliceous, of the nature of sand or flint, p 587. 
Stloefi, repositories, explained, s. 4988. p. 8)0, 

Single wind-rows, a single range of new-made hgy, 
before it is packed into corks, p 903. 

SkirtmgoT peat turning, explained, a 3210. p. 620. 
Skreen plantations, plantations made for the purpose 
of skreeiimg or slicltcring, p.753. 

Slab, the outer board sawed from the trunk of a tree. 
f Sleepers, explained, 8. .3785. p. 61.3. In Suflhlk the 
root stocks, when left in tbc soil, of such trees as 
arc sawed oft'levol with the surface. 

Shp-coat cheese, explained, s. 708.5. p. 1047.W 
Sht pupating, explained, s. 395). p. 642 
S/ob farrow, cx|>laincil, s 3213. p. 521. 

Sludger, expliimed, s. 2518 p .37& 

Siuifflc, a bridle with a single rein, and without« 
curb, a 6734. p. 1009. 

Snag pruning, piuning or cutting olTbranchcs so at 
to leave snags, s. 4027. p. 655 
Snags, stumpy bases of branches left in pruning, 
s. 3093, p 650. 

Soh, a convulsive spasm of the air passages to re¬ 
lieve congestion, s. 6725 p. 1008. ” 

Soil, eartli, cither of one or of several sorts, mixed 
with decomposed organic matters. 

Soiling, feeding horses or cattle in houses or sheds 
V with clover or other herbage in a groen'state, p. 874. 
Sough, a Imx-drain, s. 4254. p. 700. 

■Soteins, explained, s. 5146 o. 828. 

Spay, to incdtuicitato a Icnialu animal for pro. 

ducing young, s. 7306. p 1069. See Castrate. 
3u/iitcc7atcifsivithcred,bla8tcd,mortifled,gangircned- 
s. om p. 10,32. ' • 

Spinous processes, projections aesembling spinet or 
prickles, 8,6764 p. 1015 

Spired, grown, shot out into spires, s. 5108. p. 825 
Spilfnl if earth, a sjiadcftil Jf eartli, p507. 

Splint, in horses, a preternatural excrescence of 
bone, or a bard tumour, s.6293. p, 961. 

.Spots, a variety of pigeon, p 1095. a 
Spray dram, a dram formed by burying the spitav 
of wooil 111 the earth, which kceiis open acbapnef, 

6 4284 p. 7(«. 

Spray of a tree, the twigs of the branches of a tree, 
p (i49 

Spi tag feed, herbage produced in the spring, p. 905. 
Squeakirs, pigeons under six months of age, p 1096. 
Stacking stage, explained, a, 3285 p 533. In Cam¬ 
bridge,'the object of tlic stagetssiffbctedby a stage 
hole left in one side of the upper part of the nek 
Stack guard, explained, s. 3288. p. 532, 

Staildles, explained, s. 5796. p 903. 

Stake and rice, a fence composed of stakes driven 
into the ground anil interwoven with branches 
retaining their spray, or with rods without their 
spray; the latter is frequently called a wattled 
fence, p 487. , 

Staggers, a disease of the horse, explained, p 978. 

St! aw tnoip, a stack or rick of straw formqd in a 
barn, s, 5045 p. 818, 

Steining a well, lining it with stone or brick, a. 4479. 
p. 7S5 

Stific rf the horse, explained, s. ^d. p. 95!). 

Slire, a sort of cyder apple, s. 4082. p. 665. 

Slock, the animals of agriculture called live stock; 
also, the implements and other lifeless articles of 
property on a farm, called dead stock. 

Steckmg a postal e, putting in as many head of 
cattle as the pasture will maintain, s 5285. p 90S. 
Stolones, the creeping rootine shoots of some grasses, 
and other plants, by which they increase, p 904. * 
Stalo^erous grasses, grasses producing stolonea; 

Slone-brash, a sub-soil composed of sTaattered rock 
or stone, s. 4519. p. 742. 

Stooks, shocks or hattocks, p. 817. 

Stools qf a coppice, the stumpy root-stocks of trees 
previously cut down, p. 662. 

Stover %f-)iwe. the poos and points broken off in 
thresHmg, pC32. 

Stroll, a bar so placed ns to resist weight, p.^98. 
SM>s, stocky stumpy {lortioiy of the stems q^isees 
and shrubs, p 1099. 

Stud, a post, a stake, an, upright, in a building, 
p 500.; a cottoction Of breeding horses and mores. 
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Slumming, cXfiiUlned, a. 4lJ 

Slutiiff, explaiueci, a. 73S7.1 . . . 

Subearbonati nf'toda, a aalt in which loda predo¬ 
minates, p. tl37. 

Sabllngunl, under the tongue, a. 6388. p. 972. 

Suca:aaneutii, a aubatitute, p. 846. 

Swath, the bauds or ridgea produced by mowing 
with the acythe, p. 903. 

Sieath balk, tae line between two awaths where the 
atubble is cut least closely, presenting a littlifridgc 
efatubblo, p. .514. . 

Suiasfi. long bramble rods used in thatching with 
reeds, p. 518. 

iuifating of hay, a alight fermentation, p.904. 

Swing ylough, any plough without wheels, p. .390. 

Switi'hmg bill, an instrument used in pruning 
hedges, p. 485. 

Switchmg hedged, cutting olT the one year's growtli 
which pretrudea from the sides of hedges, a. 4UJ.5. 
p aw 

synchronous, at one time, at the same tiny|| con- 
tempurayy, p. 1002, ^ 

Synopsis, the seeing all at once, or at one vibwj a 
comprehensive volume, p 881. 

Synbrno, joint oil, p !)lu. 967. 

Systole, oxplanied, a. 6 Jj 1. p. 968. 

T. 

Tag-brll, a disease in sheep, explained, a 7260. p. 1065. 

. .p 726. 


Tramp, an inatmment uiod In making hedges, p 48L 

T^amroad, explained, a. 3795 p 615. . 

Translucent, transparent, dlaphanouij allowM^ 
light to shine through, a 811. 

TremUtags, explained, a 72S3t p, 1065. 

Trench, exjdained^ a. 4412 n. 726. To trench, to 
turn over and mix aoil to the depth of tvo, three, 

cor more auadea, or spits. 

Troitch dram, explained, s. 44J3. p. 726. 

Trindle, to allow to trickle or run down in small 
strums, p. 641. « 

Trochar, ail instrument rcaeihbting a pipe, used for 
making incisions, when water or air is received 
out of the incision threugh the trochar, p. 1034. 

Truncheons, large s^ts, stakes, or poles, of willow, 
poplar, &c. planted to form trees sjiccdily, p. 749. 

T/urnpelcrs, a variety of i>igeon,p 109.5. 

Tubers, knobs. Meshy bodies ut the roots of plants, 
asm potato, yam, pignut, Hc.,p 511. 

Tumblers, a variety of pigeon, p lOiW. 

7'«r5ifs, a i.iricty of pigeon, p 109.5. 

Turners, a variety of pigeon, p, lOOi 

Tm-nsick, cxplameil, s 7267. p. 1066. 

Tussocks ({f grass, 0141:1*1^. tumps, tufts, or ml- 
uute hillocks of growing giats, p.518. 

Tuiibil and hmk, explained, a. 5171. p 832. 

V. 

Uiia&tium, a receptacle for urine, s. 6998. p. 1038, 


Teathmg, explained, s. 5824. p. 9U6L 
Tecemos, explained, a 7141. p. 1052 
Tedihug hay, acattciiiig, spreading, turning, and, fp 
short, making hay, p 903. 

Tenon, a projection in a rail, &C., m.idc to fit a 
mortice. * 

Tl'/uin Joitd, a joint formed by a tenon and mortice, 
p 598.* , 

‘Tenme, a holding or occupying, p 179. 

Territorial economy, wlmlever relates to the valu¬ 
ation, purchase, safe, exch.'inge, arrangement, im¬ 
provement b> roads, caii.nls, drainage, &c, of 
tcrritbrial s(irrfK:e, including mtorposiiig waters, 
as rivers, lakes, and also mines and minerals. 
Territorial linprovcincnts arc mostly rllectcd by 
the proprietors of lands or their agents and 
aitewards, and not to any great extent by renters 
• of land, or farmers. 

Tetanus, a spasmodic all'ection, acromi>anicd by 
rigidity, one sjieciGs of which is known by the 
{lopular name of a locked jaw, s. (>370. p. 970 •, 
s. 0432 p .978, s 696.3. p-103.5. 

Tethering, restraining grazing animals by a roi>e or 
ohaiii, fastened to the animal at one end, and to 
the«arth at th^ other, a. .5:360. p. 876. 

The tine gf draught, the direction in which an ani¬ 
mal Is palling or drawing, s. 2592. p 39(1. 
Theodolite, an instrument used in surveying, and 
chiefly iil taking angles, p. .541. 

Thill, the beam or draught tree of a cart or waggon. 
Thiller or ThMhorse, the horse that is put under the 
thill, or into the shalts or draughts, p 11;19 
Thuiacic duel, the trunk of the absoibciit ves.scis,' 
so called from Tes lieing placed in the thorax or 
chest, p 968. 

Tior<mgh-pin, explained, s. 6293 p. 961. 

Threave, twenty-tour sheaves of straw or com, 
s. 3168. p 51? 

Thrush paste, explained, s. 6554, p 9S& 

Tibia, the leg bone, p 965, 

licks, a variety of bean, called the tick bean, s. 
5225, 5226 p. 838. 

Tie, a bar so placed as to resist a drawing or twisting 
power, p 496 

Ttli, coarse obdurate land, p. 746 

2V/er, to send forth numerous stems from the root ; 

apidicd only to culmiferons plants, a 4984. p. 868. 
ViUertng. See Tiller, f.51S0. p 826 
Tilth, the degree or jdeptli of soil turned by the 
plough mMuU, that available soil on the earth's 
surface, into which the roots of crops strike, n, 803. 
Tippling, as a{^Ucd to hay-making, explained, 
s. .5542 p. 876 

lithe, the tenth of the produce of the soil, pakl to 
the olcrgy of England • « 

TUhing-man, a person employed by thexilergyman 
in a village to set out and collect nls tlthex 
Timr^d earth, earth Subjected to the action of 
1 J 1 |X 622 «'* 

Triekea, the windpi|w, p 872 
Tracking Jlatt, breaking ithe woody part in the 
steins of flax, a ^12. p.'9J5. 


r emm paiaii, expiaineo, s i>:)9x. 
cava, explained, s. 6348. p. 


linquish. Pining' 
kiseidf thick, glutinous, gummy, p. 1(1^. 
f'lvacwus, living, sprouting, very lively, very fltec 
of growth, p. 803. 
kives, explained, s. 6J88. p. 972 

W. 

IVads, explained, s. ,5208. p 836. 
fValls dashed with lime. See Ilarled. 
tfalls en pisi, walls built of mud rammed in be¬ 
tween a frame of boards, p 4.57. 

Wai ties, explaincvl, s. 6489. p. 984. 

H'ai d-hoidiug, explained, a 3402 p 552. 

IVarping, explained, s. 4452. p 732 
n'aitinig of hemp, the maceration, steeping, or 
immersion of the stems of the hemp plant, in 
water, s 677. p. 107. 917. 

M'ater.retted, watered, s. 5929. p 917. 
iVater tables across a road, sunk pannels, which 
conduct the surface water into drams, p, 582 
tl'ater.tabling, expUined, s. 3014. ]) 486 
iVatay head, cxplamwl, a 7267. p. 1066 
Wattle, to weave, to interlaijc, orplat branches or 
rods. 

Wattled fence. See Slake and Rice. 

Wattled hurdles, hurdles wattled with rods. 

Way pane, explained, s 4416 p 726. 

Wear, a dam made with stakes and osier twigs in¬ 
terwoven, ash fence against water, p. 722 
Well-bred, exj^ned, s. 2064. p. 305. 

Whetkering, explained, ii.6971. p 103.5. 

Whtn, furze, gorz, gorse, or goss, p. 510. 

Whinstone, explained, s. 3654. p ^9. 

Whipping out grain, striking the ears against a 
stone or the eitge of a board, till the corn Is sc. 
narated from tfle straw, p. 51<). 

Jvhiiiping in plants, to bruise, abrade, or Injure, 
by rubbing or striking against another, as the 
competing branches of neighbouring trees, s. 
.4014 p. 633. ' 

whirlbone qf the horse, the articulation of the 
thigh bone with the pelvis, 232 
Whitten, the small-leaved lime, p. 1141. 

Wilding, trees sprung up from seeds naturally dis. 
tributcHh L e by wwds, birds, running waters, - 
&C., p. S7S. * 

Winlestraws, the withered flower .stalks of grasses 
standing in the fleloi; in English, bents, s. 5052 

p 820. 

Inmals or puckeridgco explained, 4 6968. p 1035, 
Woodward, a land-reeve fir ground elBcer, s. 46% 
p 760. 

y. 

Yellows, explained, s. 6480, p 9S4w. 

Yerking, one of the motions tauglit (b horses, s. 6672 
p 1003. ^ . 
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ABATE, Antonio, his work on agriculture, page 
1221. A. D, I80& 

Abetlic, K, his work on agriculture, page 1217. A. I). 
17‘J1 

Alicrdeenshire, statistics of, 7?52 

Abortion in plants, 16S3. 

Abjssinia, climate, surface, and soil of, 1007, agri. 
culturil products of, lotjs, live stock of, 10o!l; 
iigriciilturc of, 1070. 

Adlimating of plants, 1701; the more tender aiii- 
iiials, 73y0 

Account books, fanners’, 1880 

Accounts, keeping and auditing, 4708; keeping, 
188,3: iieressity of a regular system of, 0.381 

Acid, diioric. III .iiiiinaN, 1<>21; iniiriatic, iiiatiimals, 
J!)2.i: pyroligneous, ilistillery of, at Milbtini in 
Iltiiibni toiishirc, 7813 . 

Acids, oxalic, 1121; acetic, 112.); citric, 

1120; malic, 11'27, gallic, 1128, tart.aric, 1120, 
benzoic, 113(3, prussic, 11,11 , vegetable, coiisti- 
tuent.s of, 1112 ; animal, l!3,i,3. 

Ailinn, James, bis work on agriculture, page 1210 
A.U 178<) 

Adam, of Hlair Adam, 7317. 

Adams, Cteorge, Ins work on agriculture, page 1212 


ment of the subject in tins work, i>agcs 1 to .I; 
the operations, 3111; the physical eircurflstai ccs 
affiiQtlpg, 1218 , traditional history of, I, 2; works 
on, during the commonwcallh, 2ot). 

Agriculturists, commercial, the different kinds of, 
7721; Itinerant, 772.5, professional education of, 
7912 

Aigiiin, his work on agriculture, page 1218 A. D. 
18 ur> 

Aimlie, John, hia works on agnoultuie, page 1212. 
A I) 180<> 

Air, tresh, proper for domestic animals, 2076; 
'noxious in wells, 4480. 

Allot., WjUrnin, Ins works on agriculture, page 1212. 
A D 1.8(35 

Alamannt, Ins work on agriculture, page 1221, 
A J). 1761 * 

Alamahini, Luigi, his work on agriculture, page 
• 1221 A, U 1.516 
'Albania, agriculture of, 7.58 

Aiheitazxi, Jacopo Antonio, his work oiiAgrlcuL 
tore, page <222. A U 1811. ^ , 

Albrecht, J. !■' 11, his wotk on agriculture, page 
1219. A. U. 1775. • 

Albumen, la'll. 1406; in animals, 19.59; use of, 
1910. 


A. D 1810. 

Adanson, Madame Aglae, her work on agriculture, 
page 1218. A. U. 1822. 

Ailaiis6n»i digiLnta, llO'i, 

Africa, general description of, lOiki. 

After-grass on meadows, '5810. 

Agneultiiral Iiistitutiiiii of Moegelin, .57li. 
Agricultural .Society, Australian, lOkf. 

Agricultural Soi-ieties of Hanover and Celle, 593. 
Agncnlturc among the Komans, decline ol, 178 
AgriLuUiirc, as influenced by climate, 1218; by tem¬ 
perature and light, 12.59, by elevation, P.’hO; by 
soil, 126.3; by moisture, 1264 ; by the state of so. 
eiety, 1270; by civilisation, 1271, liy political 
eireumstances, 1272; by religion, 1273; by the 
character of a people, 12/1. 

Agriculture, bibliography of, 7.896 
Agnrultiire during the seventeenth century, 2.31. 
Agriculture, earliest .Spamsh works on, 71.'1 
Agriculture, history of, in the ages of antiquity, 5 ; 
in Egypt, 8, among the Jews, 17; of the Greeks, 
21; of the Persians and Caithaginiaiis, fee. 36; 
among the Romans, 42 ; during tfib middle ages 
in Italy, 180, in France, 185; in Germany, 192; in 
Britain, 195; m ultra-European countries, 17. 
Agririilture, iinprovcraeiit of, by rchnnigtlie taste of 
the purchasers ol its iiriKlucts, and im reasing the 
knowledge of agricultural patrons, 7926, by the 
better education of those engageiAii it, 7930. 
A;^rieulturc in Elngland during tiic thirteenth and 
toiirtcenth centuries, 210; in thclilltecnth century, 
211; in the sixleenlli century, 216; early in the 
sixteenth century, 221; dVritig tlic reign of Eliza¬ 
beth, 222. 

Agriculture in ultra-European countries during the 
middle ages, 257, 258. . 

Agriculture may be practised without any know- 
I ledge of Its theory, 1286; object of the art of, 1287; 

study of the science of, <289. 

Agriculture of Britain, elassif^ation of the, 1280; 

unproved by the Norman eoinjuest, 2(11. 
Agriculture ol irrigation, geographical extension of 
the, 1251; of manures aiijj irrigation, 12.55; of 
draining and manures, 18.56, ol science, 127ii. of 
* habit, 1?77; barbarian, 1278; of savages, 1279; 
of water-fed lands, 1266, of sun-biinit lands, 1207, 
of mountains, 1268; common, 1269. 

‘ griculture, oiiggf of and imyxirtaiice ; practice of. 
In early times ; accent discov cries ^ ; arrange.. 


Alderson, John, M. D., his work'^on agricultuic, 
page 1211, A. 1). 18(12 
^'Igj', utility oftlic, 135.5. 

Algiers, deseriptioii of the territory of, ^095. 
Alkalies, vegetable, 15(KI, utility ol, 1.501. » 

Alletx, I’ons Augustin, liis walks on agriculture, 
p.ige 1215 A. T> 1760 

ATiuond tree, the, at the Cape of Good Hope, 1122. 
Aloe, the, in Spam, 723, of the Cape of Good 
Hope, 1123 

Amazonia, agriculture of, 1211. 

Ambergris, 1919. 

dmedhon, Hubert Pascal, Ins work on agriculture, 
page 1216 A 17. 1779 

America, agricultural operations of, 1170; field 
I diours in, 1171. 

Aiiierie.i, North, temperature of the caetern parts 
of, 2;).52. 

A>n>ot,lseV., his work on agriculture, 1216. A. D. 
sl770. 

Ammonia in animals, 1029. • 

Animoniae, 1174. 

Ammeih, Ins works on agriculture, pagc,]22l. 
A. D 1785. 

Amoreux, his works on agriculture, page 1216. A D. 
1787. 

dmos, William, his works on agriculture, jiage 
1210. A. D. 1791. 

Amphibia, 7.589. 

Analysation of plants, mechanical and chemical 
processes for the, 13112, 1.593 
Analysis, vcgctalile, products of, 1391; compound 
products ol, 1395. 

Anderson, James, LL. D., his works on agriculture, 
page 12(39 A. D. 1775. 

Anderson, William, his work on agriculture, page 
1213 A. H. 1816. 

Angler, the, injurious to young salmoa, 3892. 
Anglo.SaxonSf origin of the, 200. 

Angus, statistics of, 78.50. 

Animals alfbeted by climate, 1219. 

AnimaU, androgynous, 1984; gcmroiparoiis, 1985; 
hybriddu^ 1986; dead, as a manure, 2215 ; distri¬ 
bution d!; on ilie face of the globe, 19(39, local 
distribution of, 2005; domestic, the rearing 
2066 - - 
Animals, external covering or, “844; imjiortance 
of, in the arts, 2013. 2019; as articles of food, 201.5; 
ill medicine, 2018; iiiflu^cc of soil and climate 
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on the general properties of, 2024; killed I 17 acci¬ 
dent nut unwholesome,' 2097 •, more numerous 
than plailt^ iDUy: necessity of a iiartial know¬ 
ledge of, I)tl7, of Britain, IndS; noxious to agn. 
culture, JCi'JSi rearcil by the Uoinans, I.K; the 
(Idssilieatioii of, 11142; the elementary substances 
composing, ]!)17: the mode of describing, 1840; 
viviparous, reproduetion of, 1974; vertebrated.dis- 
tribiilion of, 2002 ; marine, distribution of,,,2003. 
Aniinf', from what obtained, 1408. 

/fiiiiunire dc la Socii'te Royale et Centralc d’Agri. 

culture, Anon, page 1219. A.l) 182ii 
-Ailiitlnirc du Jitnlinier et dc 1’Agrunoiuc, pour I82C. 

Anon, page 1219. A.D. 1820. 

Annuals, l,'i09 

Anomubes in plants, 1589; in the parts of pl.ints, 
l.i 20 . 

Anstiuther, Sir John, Bart, his work on agrirul. 
tore, page 1211. A D 

Ant and mole hills, removal of, on pastures, .5821. 
Antelope, the, 7J78; the common, 7J80; the eh.i. 
nuns, 7J81; the Scythian, 7d82; the white-looted, 

7 .J 8 .) 

Ant-hills, 5775; to remove, 5770; Noi fidk mode of 
cutting and burning, 5777; Keltliiig, 5778, 

AnliU, Hon. ICdward, Ksq , his work.s on agricul¬ 
ture, i).age 122 ;! A. D. 1789 
Anton, k (ilo, his work on agriculture, page 1220. 
A. 1>. 1799. 

Antrim, statistics of, 789.5. 

Ajihides, the, or p1.uit lice, 7082; of beans, 5250. 
Apury, the, 28-15 70u3. 

Apples, baking, most suitable for orchards, 4088; 
cider, til/* most approveil sorts of, WlSfi, table of, 
4089; desscit, lit for orchards, 409U; orchald, 
llunalds’s select list of, 4098; Pearson’s select list 
of, 4099. 

Appic-mill, the, 4145. 

Apprais-r, .agricultural, 7749 
A|i|>rcnticcs,,agricultur.il, 4879. 7712. ' 

AputJttn, M , his work on agriculture, 7W 
A(|ii.atics, niHucncu^f altitude on the luabits of, 1787. 
Agiimn, Charles d', his work on agriculture, page 
1221 A D 17.‘M>. 

Ar.ibia, extent of. 88 ,general surface of, 884; 
agrii iillural products of, 88,7; pl.ints and trees of, 
880; live stock of, 887; agricultural implements 
and oper,(lions of, 8.89. 

Jlrchitectureof'rhibct, 1019. 

Ardrossan, the harbour at, 7811 
Arrininw, langi, his works 011 agriculture, page 1222. 
A ». 1809. 

Argvieshire, statistics of, 7858. 

Armagh, stitistirs ol, 7893. 

Armature of plants, 1.118. 

Arrangement of plants, the artificial and natural, 
1302 and ISia • 

Arrow-root, the, of the West Indies, 1219. 
Artichoke, Jerusalem, 5512. 
yl'ruin esculintum, 1217 

Ash tree, Chrge, in lionhill churchyard in Doiib.ir- 
tonshirc, 7843. 

Ashes tor Iixiviation, GS2. 

Ashes of plants, 1498; .iimlysis of, 1499. 

Asia Minor, clircateuf, 8 bl. 

Asia, the islands of, 1020 

Aspacagir, treatment of, in the Netherlands, 493. 
Aspect III regard to farming lands, 4771. 

Assalu lida, 1482. 

Ass, the, (i75li; excellencies and defects of, 67.57, 
the difibrent breeds or races of, 6759; brc»odint„ 
67t')0; brc.ikuig the, 6762; to kiviw the age of, 
6761; anatomy and physiology of the, 6764, dis- 
C’lses of, 1665 ; shoeing of the, 6766. 

Asses, the, of Egypt, 10»7. 1 

>4str.igalus bm'ticus, culture of, 6166. 

Atmosphere, substances composing the, 2.3.33; action 
ot, on plants, 2344; changes in the, ai45. 

Atti del rc. 1 l institute d'lncorragiainciito, &c. Anon, 
page 1222. A. O. 182,5. 

Auditor of accounts, the most essential duty of an, 
471.5. 'f 

Auit'inin, Maurice, his work on agriculture, page 
121 a A. U. 1829. 

Auger, the common draining, 4314; the horizontal, 
4317: use of the, in well-digging, 4481. 

Australia, the islands of, 1034. ^ 

Austria,*state of agriculture in,«619; landed pro- 
pcsty of, 620; crown lands in, 622; appearance of 
country (^; instruments of agriculture 
in, 624; agricultural produce of, 615; vine, cul. 
ture of, 627 ; culture of plums in, 629; culture of 
Silk in, 630; bees in, <>31; live stock of, 632; 


homed cattle of, 633; horses of, 634; swine of, 
635; poultry of, 636; the land tortoise of, 6^; 
implements and operations of agriculture in, esi ; 
forests of, 639; improvement of the agriculture 
of, 610. 

Author, the agricultural, 7757. 

Authors, agricultural, in the time of Ellz 4 beth, 231; 

* Roman, 44. 

Autumn, temperature of, infiuence of, on plants, 
17 ^. 

Avi.^'y, ISaS. • 

Avtomn, Fuulin, his work on agriculture, page 1218. 
A D. 1818. 

Awns of barley, method of rubbing offthe, 2798. 

Axe, the, 24'X). 

Axles, Burges’s improvement in, 2751. 

Axle-trees, the best for preserving roads, 3737. 

Ayrshire, statistics of, 7841. 

Azote, ill the atmosphere, 2311. 


B. 

Baehapins, dcscrint. -of the, 1138. 

Bacon-grub, the, 7692. 

Badger, the, 7(>J0. 

Bagging corn, .3174. 

J3at!of, his works on agriculture, page 1218. A. I). 
1 « 0 (> 

Bnilry, John, Esq , his works on agriculture, page 
1211 A. JJ 1797. 

Badift'aiid gardener, 7718. 

Bailifl', choice of a, 4867. 

Jiakeioett, Robert, E-sq., his work on agriculture, 
page 1212. A IJ 1808: improvcmctits by, 111 the 
live stock of Urilnin, 787. 

Balsam of Peru, 1488 , of Tolu, 1487. 

Balsams, 1483. 

Bamliou, the, uses of, 908. 

Baniilcr, John, his work on agriculture, page 1211. 
A. D 1799. 

Bank fonncil with pile.s, brushwood, and stones, 
4350. 

Bar I.ocli, drainage of, 4276. 

Baibnro, Marco, liis work on Agriculture, page 

1221. A D 17851 

Barbc.Maihoii, his works on agriculture, page 1217. 
A. IJ. 17i)8. 

Bnihi'r, William, his works on agriculture, page 
1212. A 1). 1805. 

Baut,C.V, his work on .'igrlculture, page 1219. 
A. I>. 1826 

Baieltf, Giuseppe, his works on agriculture, p.ige 
1221 A 1). 1807. 

Barilla, cultivation of, 6194. 

Bark of trees, drying, 4051 ; chopping, 40J2L 
Bark, spent, tanner's, as a manure, 2242. 

Barking trees, 4050. 

Barley, frosted, 4i8)8, 

Barley, 5080; species and varieties of, 5081; soil 
for, 5093; manure for, o0!l7; climate for, .501X3, 
sowing, 5099, culture of, in agrowing state, 5l04; 
harvesting of, 5107 ; staeking, 5109; threshing 
and dressing, 5110; proiliice of, .5111; uses ofi 
5112, diseases of, 5119 ; insects injurious to, 7663. 
Barometer, use of the, 2346. 2408 j the words cn. 
graved on the, 2416 

Btirron, William, !•’ R.S E., his work on agricul¬ 
ture, page I2(.9. A. IJ. 1774. 

Barruw.driH, the turnip, 2.578. 
liarrows for hay and straw 2540. 

Bardtex de Marraon^res, his work on agriculture, ‘ 
page 121.5. A.»» 1763. 

Neheniiah, Esq., his work on agriculture, 
page 1211. A.U 1802. 

Satton, Benjamin Smith, M. D., his work on 
agriculture, page 122a. A. U. 181^ 

Bartram, John, M. 1), his work on agriculture, 
page 1223. A. ». 1744. 

Bartram, Moses, bis work on agriculture, page 
122 a A. D. 1789. 

Base of a road, preparation of the, 3622. 

Baskets, 2.52.5. 

Bassi, Agostino, bit works on agriculture, page 

1222. A. D. 1811. ' 

Bastard safTlon, 5987; soil for, .5990; use of, .5991. 
Bath and West of Eqgland society, the, 7914. 
Bauers, German, fiirmigg of the, 605. 

Bavaria, former state of agnciillure in, 614; agri¬ 
cultural improvement of, 615; surface or, 616; 
crops cultivated in, 617; forests of, 618. 

Ba^an, J. S., his work on'agrtc^Ulturc, page 1213L 
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B«aka of Wrds, 18fi2. 

HtMiia, Carob, lUH. 

Kc .111 drills, 2(B3; Weir's expanding, 2fi84. 

Beans, .'5222 ; drilling of, 5223, v.arieties of, 5224: 

_Uv .vd* CGfti* . .. I _ rt\ ^ ,t_a.' 

«.Miaui arvr\/ I avw|yaia|}l >/4rrTy BLaV/Allijfl 

threshing, 5248; jirodiiee of, .0219: appUcatiJn 
of, .02.01, diseases «f, 52.0.0 * 

ne.iiis, insects injurious tu, 76(i(>. a 

lIcAsts of labour, 2U14 t 

Jkatson'i contrivance for preventing ruts In roads, 
37 Id. 

Bentsun, M.ajor-(?encral Alex.iridcr, Ins work on 
.agriculture, page 1213. A li 1820; new theor) 
of roads, 309.0. 

licnunte, Antoine, Ins woik lai agriciiltiire, p.age 
ll’Ki. A. D 1770. 

Bed of a river, &c, 4t20. 

liiMoi-s, 'I’liomas, M 1) , Ins works on .agriculture, 
iwge 121'.’. A n im 
liedlord House of Industry, 7781, 

Bedfordshire, statistics of, 7781. 

Bee, the toinmon, 7(!('2; feeding, 7(M8; swarming, 
7iil(l; sutfocatiiig, 7(111; piixiuce .and profit, 7GI.0., 
Bees in Perthshire, 7849; in the 16th century, 218; 
ol (i.illuway, 7810; rc.iring of, in Hungary, 631 ; 
in Pukiiid, 0 >0. 

Itclatr, A P. .lulienne de. Ins work on agriculture, 
page 1217. A I). 17')4 

Iklfiiove, Wilh.am, Ins work on .igriculture, p<ige 
1223 A U. 1750, 

BlU, Benj.irain, F n..S E.,his work on agriculture, 
page 1212 A. 1} l«()2. 

Bell's reainiig maclnne, 2737. 

Bend, a, 4417. 

Bends Inr sliiji-tiiiilrer, mode of pruning, for proiiue- 
ing, hSJO 

Berii tii, .Santo, Ins work on agriculture, page 1222. 
A D 1.810. 

Benin, desrription of, 1106. 

Beiiroiii, 1484. 

Berkshire, st.atisties of, 7790. 

Ben y of plants, 1355. 

Bi'rry, the Rev. Hemy, his opinion on the ehoioe 
ot livestiKk fill bleeding .and feeding, 4.851 ; his 
work on agriculture, page 1214. A D 1830. 

BtvMe/or, his work oil agricultuic, page 1216. A. D. 
1782. 

Bn trnnd, £lie, his works on agriculture, page 121.5. 
A D. 17f>l. 

/fci/>n«(/. Ins w'ork on agriculture, p.age 1217. A D 
17‘W; hi.swork on agriculture, page 1221 A 1)1780 
Bertrand, Jean, Ins work on agriculture, page 1215 
A. D 176-1. 


Blair Drummond, the jmoss of, 2183; the water 
wheel at, 21,87 ^ , 

Blanks in iilantations, filling up, ,1983 ' 

Blavft, his work nn agriculture, page 121.'k A.D.177.5. 
Bleaching (lax, .5904 

Blight, the, l(JI7 j firom cold and ft-osty winds. 168.8; 
from sultry and pestilential vapour, 16,89; from 
want of lie • shmeiit, 16!H); originating in Fiingi, 

Blit/t, Walter, Ins works on agrirulture, page 1207. 

A. D. lGl!i. . J * , 

Blood, as a manure, 2252. 

Bloom, 1470. • 

Blubber, as a manure, 224T. 

I Blues, vegetable, the finest of, for dyeing, 1415. 

Improver nn(irovo<l, 251. 

Board of Agrieiiltiire, the, 7'(I.5 
Bogs, drain.-ige ol, .1234, improvement of, 4.547, 
iiie.idows, .5787; making the ii.-iy ol, .580^ ol Ire- 
kind, examinaliuii of the, 820. 

Boilers, 2806. 

Boiling niaehines, 2806. 

Moltiiig.marhme, .i hand, 2552. 

Bonii/ous, M Mathieii, Ins work on agiieulture, 
page 1222. A. D 1827. 

Bone-ashes as a manure, 2103. 

Bone-breaking iiiaihine, 2.55K 
Bones of anmi.ils, 1881; mrre.isehi sire of the, 1884; 
reproduction ot the, ]88iJ; articulation of the-, 
]88tj; 38.110,-1111^0,2248, 

Bone mariurej 4979. 

Bonurmntn, Ins work on agriculture, page 1218. 
A 1) 1816 

IRiok kirmers, p. 1177 

Isuiik.keeping, farm, 'J'roltor's method of, 1885. 
Books on agriculture, Spanish and Portuguese, 
7<i04; Flemish and Diitc it,7905; Swedish and I).-i 
lush, 7906; Polish and Russian, 7907; American, 
7908. » 

Bootan, clinfate of, 1014; surface of, 1015. 

Boots worn in irrigation, 4403 
Borcke, H. A Braicn, his wortfonagriculliirc, page 
1219. A 1). 1779 

Botdlni, i. B, Ins work on agrirultnre, page 1223, 
A. li. 1801 

Borer, use of the, in well-digging, 4482. 

Boring instruments, Good’s improved, 2.507. 

Boring the earth for spring water, 4188; operation 
of, 4486. * 

Billing trees, 1674. 

Borneo, agrieulliirc of, 1028. 

Bomot, M A , Ins woik on agriculture, page 1218. 
A U 1817 

Bono, Aless.iiidrodcl, Ins work on agriculture, page 
1221. A r>. I7JH 


Bntiochus, Dionysius, Ins work on agriculture, 
page 1221. A. D ]4:i0 

Hervvu-ksliire, statistics of, 7R35, 

Besoms used in f.irming, 2468. 

Betel leaf of Sumatra, 11121 

Bexon, Gabriel liCopolcl Charles Ame, his works on 
agriculture, page 1216 A. D 1771 

Bibliography, agrtc ultural, of North Ameriea, 7908. 

Bibliography of British agriculture, 7898 ; of Freni h 
agriculture, 7‘i00 ; of Gennan agriculture, 7901; 
of It-alinn agriculture, 7‘X)2 

BuU /, M, Ins w ork on agriculture, page 1221 A. D. 
1778 

Billingtoii's ojiiniun on pruning, 3990. 

Biiiot, the, 2ii20. 

Birch wine, 7799. 

Birds, foreign aquatic, IftSl ; galliiiacccnis, (see cork 
and hen), 7439; injurious to apiculture, 7639; 
of luxury which are or may be cultivated by 
f.irmers, 7531; singing, 7563 ; breeding and rear¬ 
ing, 7565 - 

Bn kbfck, Morris, Ksq., lira works on agriculture, 
page 121.'1. A. D. 181.5. 

Birman empire, climate of the, 9.34; seasons of the, 
935; soil of the, 936; cattle of the, 937 ; plants 
iiiid trees, 938 ; aiiiinals of the, 939. 

Biroli, Giovanni, his works on agriculture, page 
1221. A. I) 1807. * 

Bitter principle, the, in vegetables, 1-421. 

Biia Ol elltma, 1230 

Bixkaub, his work on agriculture, page 1219 A D. 
1786. 

Black, James, his work (Ml agriculture, page 12C9. 
A. I). 1777. 

Blacknxll, Alexander, M D , his work on agricul¬ 
ture, page 1208. A. p. 1741. 

Clatkic, Francis, ’his works on agriculture, page 
1213. A. U 1819' . • 


iftwe, K. Ad H von., his work on agriculture, page 
1220 A, 1). 17!12 • 

Bose, 'I'h , his works on agriculture, page 1218. A. 1). 
1823 

Bostrichus piiiip^rdus, .5.37. 

Boswell, Gi-orgc, his work on agnculturcf page 12C9. 
A D. 1780. 

Boucher d’Argis, Antonine G.-isprtrd, his work on 
' .agriculture, page 1215. A. I). 1;19. 

Bourbon, Isle of, 1143. • 

Boutlnn, Ins work on agriculture, |>agc 1216. A. D. 
1780. 

Boyce’i first attempt at a reaping machine, 27.32. 
Boys, John, his work on agriculture, page 1211. 
A. D 1796. 

Bradley, RiUiard, F R S., his works on agriculture, 

I age 1207. A. D 1721. 

Brain, the, 1913; fliiictions nf the, 191.5. 

Brake, the common, 2700; Wilkie's iiarallcl ailjijst- 
ing, 2b,56 

Branches of a plant, 1309; of trees, aiioinntics in the, 
IfiOl. 

Brazil, description of, 1232: vegetable productions 
of, 1233; live stock ot, I2.i3. 

Bread-corn, the, of temperate climates, 1784» 

Breast plough, used in irrig.ttiuii, -1394. 

Breed, when improvcil, 20t0 * 

Breed of animals, improvement of a, 202.3. 

Breeding, choice ot live stoik for the purpose of, 
4835. 

Bndckirk, pla^ of the village of, 3859 
Bridgcs,5^0; on roads,.'Kill. 

Bridge, ^rtabln; for passing sheep ovbr marsh 
ditches, 7781 • • 

Iridgcwater, Duke of, the fatboiof catmls inaaVfig. 
land, 3804. 

Britain, agriculture of, benefited by the revolution, 
763; progress in the agriculture ot, Dromthe levo. 
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lution to the middle of fhe eightecntli century, 
773; imprpvenictit in the agriculture of, since the 
American war, 77-t; severe shock sustained by 
the agriculture of, 775; improvements in the 
agriculture ol^ during the ei{[htccnth century, 7‘Ji); 
agriculture ot, during the middle ages, 1!I5 ; claasi. 
lit.itiun of the agriculture of, 1280; introduction 
of agriculture mto, 17S; the chief mineral sub¬ 
stances of, 5851; the climate of, 2437; detiriur- 
ation ut the, 24.70 
Itroadcast sowing, 3140. 

Jinirltgan, Thutnas, Ksq., his work on agriculture, 
» page 1214. A. D. 1S.J0., 

Tlromehn Vingum, 1221. 

Ilrooin, the cuinmon, 5(03. 
llronm flax, .'iO'H. 

Ilrooin rape of the Flemish farmers, 470. 
UiuHSomifi, Pierre Mane Auguste, his works on 
agneupure, iwge 121(1. A,D. 1787 
Brown, I.ieutoiiaiit, Ins system of paving roads, 3722 
Brown, Uohert, I'isq, Ins works on agi iculturo, page 
1211. A O. 17i)0. 

Blown’s vegetable for dyomg, 1418 
Brugnonr, Ciio, his works oil agriculture, page 1221. 
A. O 1781. 

Biw/ianan, George, his work on agriculture, jKigc 
1213 A. IJ. 182.4. 

Buch’oz, Pierre Joseph, his works on agriculture, 
page 1214. A.D. 17ti0. 

Buckets, Chinese, for raising water, 995. < 

Buckiiighanishire, statistics of, 778.3. 

Biick-i^icat, 5188, (3111 ; species of, in eultivation, 
(iI12; culture of, 11113, sowing, (IIU; harvesting, 
til 15; produce of, (illfl; Use of, (1117; as a scQd 
crop, 0122. 

Buds o( plants, l.TSO; anottuilies in the, 1G03 ; rego-, 
neiation of, when injilred, 1(180. 

Butliilu, the, 0973; brcialing, rearing, and general 
managhment of, (197(); of E^'ypt, 108{ 

73uHduigs, agiSieultural, matcri.iis, and construction 
of, by Waistell, 29^3; to delineate, 3.1(14 
Buddings, good, policy ot erecting for the labouring 
classes, 7842. 

Bulbs of plants, 1C13. 13(11 
Bull, see horned cattle, 6773. 

Jful/or;(f, his work on agriculture page 121G. A. D. 
1778. 

Bjfiiias, the oriental, 5641. 

Burges’s improvement in the construction of axles, 
2741. 

Burnet, the, 561') 

Biiniiiig elay, .3223; an improved method of, 322.4; 
by lime without fuel, 3227; use of pyrites in, 
3228. 

Burning nut grain, 320.3. 

Burniiig landH, 3^)9. 443(i. 

Burroughs, I'ilward, Esq., his work on agriculture, 
page 12ia A D. 182t). 

Sustty's borer for quicksand, 2.418. 

Bilsclure aud its territory, 864. 

Bustard, tlu', 7522, speeies of, 7523. 

Biit<*shire, sUtistirs of, 78.49. 

Butter of cacao, 1448 ; of cocoa, 1440; of nutmeg, 
14)0, ’ 

Butter tree, the, tllO. 


C. 

Cabliage, 5497; culture of, 5493; varieties of, 5409: 
soil for, 5.402 ; planting, .4503; aftcr-culture of, 
,4504 ; ajiplieatiun of, 5506; saving the seed of, 
.4.409 , diseases of, 5S10 l 

Cabbages and other eeculent vegetables, insects in¬ 
jurious to, 7679. 

Cabliage tree, 1056. 

Cnitet dr. faux, Antoine Alexis, his works on agri- 
eiiltiirc, page 1216 A. 11. 1782 

Caithness, statistics of 78.4.4. 

Cult's, Id. V. M., M. 1). his work on agriculture, 
7905. 

Call' sec horned cattle, 6773. 

Calt'|ieris, 23.15 , in Gloucestershire, 2836. 

Callqicrs, Broad's, for measuring standing timber, 
4075. 

Cnithorpe, Charles, his work on agiscuUure, page 
1207. A. D. 16S.4. i:. 

Call’d. Etienne, hU work on egriciKture, page 1218. 
A ft 1809. 

Camoiidia, agricuR'.afe of, 95.3. 

Ciimbridgoshirc, statistics of, 778(5. 

Camel and dromedary in Egypt, 1088. 

Camel of PertiB, 872. 


Camel, the, 7.385; in Mindostan, 917. 

Camelop.ird, the, 7388. * 

Camphire, preparation of, 979. 

Camphor, 1+89: 

Campo Morto, account of the farm of, in the Ma- 
reiniiias, 303, ' 

(panada, climate and surface of, 119£; soli of, 1193; 
prixiucts ol, 1194 

CaAal bill, the principal lieadfof a, 3813. 

Canafe, :>798; Dr Smith’s opinion of, ;1799; gem^ral 
ar(^5mciits m favour of, 38(X), the great advaiUagcs 
of, 3801, first made in Egypt, 3802; rise of, iii 
Britain, .3.804. , 

Canal, the first step towards forming a, .3806; es. 
timating the cx;fcnse ol, .3811; powers granted 
by government in the forming of a, 3812 ; exccu- 
tioii of a, 3817. 

Canary gra.ss, 5169; culture of, 5170; reaping of, 
5171; eominon produce of; 5172, use oi the seed 
of, 517.; 

Can.try Islands, the, 1146. 

Caiiciaiia, his work on agniulture, page 1221. A. D, 
177(). 

Canluni, Carlo Antonib, his work on Agriculture, 
page 1221 A D 1778. 

Caoutchouc, 1490. 

Cape Breton, IsUnil of, 1196. 

Ca|>c of Good Hojie, climate of the, 1114 ; surf.iec 
of the, 111.4; sods of the, 1116; l.inded iiroperty 
ill the, 1117, farms of the, 1118; agricultural 
products ot tile, J1I9; live stock of the, 1124, 
agricultural implements and operations of the, 
1IJ2 ; tribes in the interior of the, 11,34. 

Capital reqiiiriMl hy the (ariiier, 4820 
C.ipsulc, valves ot the, in plants, 1)40 
Caraway, ti(X)S, eulture and iiiaiiagemeiit of, 6069 ; 
lirodiiec of, 6070; uses ot, (2)71; siibstituli-s lor, 
6073. 

Carbon, as a vcgetdilc aliment, 1.436; emitted by 
the sUn ufaniinais, 187.3, in animals, p)l8 
raria-ss of cattle anil sheep, the thief objert, 2031. 
Carlow, statistics ol' 7871 

CaioneUi, Pietro, his works on agriculture, page 
1221 A D 1791 

Catradort, Gio.iohma,his work on agriculture, page 
1221. A D. 1803. 

Carrera, Antniiio, his work on agriculture, page 
1221. A 1) 178(1. 

Carrots, 5443; varieties of, .4444; sod for, 5444 ; 
climate tor, .4148, niaiiiire lor, .4449; sowing, 
5452; alter culture of, .4+58; taking um .4Kii; 
storing, .4463; prodiiee of, 6464, ii«e« ot^ 5465; 
saving the seed of, 54(i9, disea.ses of, .447(1. 
Carrying, 311.4. 

Carp, 7.47.); raLsing, 7474 

Caipcnier's work-room on a large farm, 2869. 

Carae lands of Stirlingshire, 7814 
Caller, Lanclon, his work on agriculture, page 1223. 
A D 1789. 

Carthage, agriculture of, 38.- 
Cdithamus tinctbnus, 1083. 

Cartilage of the bones of animals, 1887. 

Cart, market, of Poland, 652; improved Russian, 

( 183 . 

Cart, the, of Hindostan, 920; the Scotch one-horse 
coup, 2752; the Scotch corn, 2753: the Scoti li 
two-horsc, 2754; the coni, 27.46; the iinproied 
quarry, 2761; the three-wheeled, 2762; of Thes- 
saly, 757. 

Cans, 27‘M; improved two-horse, 27.55. 

Cart-shed^ 2865, 

Carts, three-wheulcd, used in irrigation, 44(X). 

Carver, Jonathan, Esq, his work on agriculture, 
p.agc 122.'). A. D. 1779. 

Castelti, Benedict, his work on agriculture, page 
1221. A. D 1628. ^ 

Castdlet, Constans, Ids work on agriculture, pago 
mi. A. D. 1778. 

Casualties of life, security ag.iinst, 7967. 

Cat, the, 7424; the geW, 7427. 

Catch drain, a, 4419. 

Catch-work watering, an example of, 4441. 

Catechu, extract of, 1409. 

Cattanca, Giacomo, 1 Is work on agriculture, page 
1221. A.D. 1767. 

Cattlc-hammcls, 2831. 

Cattle, in Elizabeth’s r6igp,224; of Scotland in 1598, 
228; the Hebridean br(^ of, 78,49, 

Cattle-sheds, 2830. 

Catlle-stock account, form of a, 4890. 

Cattle-weighing machine, 2507. • 

Caudex of plants, 1364; structugc 6f the, 1365,1366L 
Causeways, 36J6. 
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Cavan, statistics of, 7887. 

Cjyonne, or French tiuiana, agrirulture of, 1210 
( elebesian Islanils, .iHricullure of the, 1u;jl. 

Ceti, Jacques Martin, his works on agriculture, 
pafe'e 1217 A 1). 1735., 

CeinciUation, tlsc mode of adhesion by, in animals, 
1K!)7. • • 

Ceylon, climate of, 927; soil of, <)28; cultivation H 
the interior of, 92.0 f agricultural implements t>f, 
3.70, a lartn-yard in, 3J1. • 

('Hubert, I'hilippe, Ins works on agriculture,'aiagc 
12lti A I) 1787. 

ChabutuU^, Dupftitmont, M, his work on agricul¬ 
ture, p.ige 1219. A. I). 18'5. 

Cliattlcuttei^ 25ti0. • 

Chamhray, Louis, Ins work on agriculture, page 1215 
A IJ 17ti5 

Chaiiiomilc, culture of, 0181. 
t hanges in the animal economy, 20.7,5. 

(.'b.iiiiiel tor ,1 river, to cut a new, 4.173. 

ChanvalloH, his work on agricultuie, page 1210 
A D 1709 

Chaptat, Comte, his work on agriculture, p.igcl218. 
A.D ISZJ 

Charcoal, 1493; piopertics of, 1494. 

Chariot, tile, ot the Flemish fanner, 514 
Charm dr.iwn by the .Singalcsc on tbcir tlireshing- 
floor, 9.J0. 

Ch.irring wood, 

Chahlam, Ic tJievalier, his work on agriculture, 
page 1218 A 1) IHUi 
Clieese, Parincs.iri, 270. 

Cheese.iiiakiug, in Clleslurc„781t, 

Chelsey farm, 77!lO. 

Cheriy, as all oreliard fruit, 4101. 

Clieshire, stai istic.s of, 7811. 

Chestnut, .Siiaiiish, tlikA 

Clin eory, .7,711; eiilture of, .7717 ril()2; v.ilue of, as 
a eollbe plant, lilts}, as a salad plant, Olio. 

Cliii'k pea, the, ,728l>. 

Cliilblaiiis in pKiiits, 170 i 
Chile, agrii iilture ot, 1229; pk-ints of, 1210 
Cliin.t, Its canals, .;80i, stale of agnculliire in, OijO; 
Dr. yMiel’s opiiiioii res;)eetiiig cultivation in, iS.I , 
Livingstone’s observations on agriculture in,')i!l, 
climate of, Ptii, surl.ice of, ‘K)4; soil ot, !l(k5, 
l.indtal property in, '.ilili; agrieultiiral products ot, 
9.)7 , tea distrn Is of, 'lift, cult ore ot tfic tea plant 
in, 959, the white cabbage ot, 9S8; edililc and 
uselul vegetables, ‘is<); live stock of, ')9i); wild 
animals ol, li‘)2; birds of, iOJ; hsberies, imple¬ 
ments, and operations ol agriculture in, ')9.7, 9'1I), 
ni.iiiiircs ot^ !99, terrace cullivatioii in, 10(i9, 
forests of, 1011; natural agrieuUur.al fete of, 1012 
Clim-olate plant, the, 1‘iJI. 

C/iHuf, J L, his work on ngriculture, page 1219. 
A.D 1780 

Cider, when best for bottling, 415.J 
Cider, inanutacturc of, 4122, piodiicc of, by the 
acre, 4137. • 

Cider lasks, the best, 4149. 

Cider cUilhs, 4147 

Cider-m.iking in (ilnucestcrshirc, 7791, ra.aclimery 
and utensils necessary for, 4138 
Cidcr-inill, Devoiislurc, figured and descrilied, 4140; 
of the south ot I ranee, 4143 , lor a private tamily, 
4144. 

Cidcr.press of Herefordshire, 41'k> 

Cidcr.prcssc.s made from the siii.all-lGavcd lime, 7791. 
Cider-v.it, 4148. 

Cisterns for urine, used in Flemish faimery, 441. 
Cfstiis ladaniferns, 731 a 

Civilisation, as influeneiiig agriculture, 1271 ; in- 
dueiice of, in increasing the number of plants in a 
country, 1770. 

Clackmannanshire, statistics of, 78'k!. 

Clare, statistics of, 7880. 

Clariilgf, John, his work on agriculture, page 1208. 

A D 1744. I 

Clatk, John, F .S A , his ifforks on agrieulture, 
page 1210. A D. 1794. 

Ctaike, Cuthbert, his vgirk on agriculture, page 
1209. A. n. 1777. 

Clarke'* opinion on draining rsads, 3515.^ 

Claws ol animals, lSf>4. 

Clay, burnt, ariinii of, on the soil, 3220; application 
of, as a manure, 3229 i,di)'nig and burning, for 
manure, 3219. , 

Cleaning cattle, 3233 
Cleaning roots, &c, 3137. 

Cleanliness, essential to the health of animals, 2080. 
Cteghom, Jamc/, Esq, his work on agriculture, 
page 1213. A. D. 1822. • * 

4 I 


Clergy, the Nortn.m, fonjJ of agriculture, 20.7. 

Climate, as inllucncing .’i);riciilture, 1218, m respect 
to tanning lands, 1718, of the lJrhi..bnsles, 24.17 ; 
deterioration of the, 21.i9. 

Clipping plants, .31.75 

Ctuju-)/, Illen . lie, Ins work on agriculture, p.ige 
1215. A. D. i,89 

Closen, ilaron dc. his work on agriculture, page 
122(L a D IS2l. • ‘ 

Cloiid“)erry, use of tlie, 701 
Clouds, 2Jjii, simple mmUfications of, 2.3;77 ; intar. 
mediate iiUKlibi.itioris oi', 2358, roiniioiind niudi. 
fications of, 2.i.79 

Clover, iiiseets injurious to, 7f)75. * 

Clover, intriMliirtion ol, 2 ifi 

.Clover, 7721 , the reil, .W’, the wliite, .7521, the 
yellow, .7725; tile Ile.sh-ioloiiied, .7,727; soil fiir, 
.7.730; climate lor, ,7.7JJ ; sowing, .75.1.1; after cid- 
ture of, 7)M), Ukiiig the crop of, .7541; soiling, 
5)42; initrilive jiriKlucts of, .7,7(ij, haviuj^be seid 
of,.'i5(i(); threshing, .7.'ib!i, prodiiee in seed, .7.772; 
diseases ol, .7)7.1 

rioier-hav, modcof m.aking, 5.74.7, prmiure of, 5,753; 
value of, .7754. 

Clyde-sd.dc, see Lanarkshire, 7812 

Coal, }8.)5; indiratioiis of, 38,75 , discos ery of, 3857. 

<.'<>al held,s of llrilaiii, .‘i.S.'18 

Coclnii-Clim.i, agriculture of, <1,71. 

Coclinical, the Mexie.in, 11S9 
Coe/llaiw, Areliili.'ild, lOarl ol Duiidonnld, liis works 
on agriculture, page 1210. A.D 1795 
Coek and hen, tlie Haiikiv.i, 74.59 , the jungle,74'i<); 
the runimon dunghill, 7441 , the game, 7442 ; the 
Dorking, 7443; Ine I’olaiid, 7444 , tin* eveiy day, 
*(44), the bantam, 7445 , the Chittagong, or Ma. 
la), 7447 , the shae.k-bag, oi Duke of Leeds’s, 

* 7448, tlie improved .Sp.iiiiiJi, 74 49, breeding, 7450; 
lieallh, 7451, moulting, 74'>8, hatcliing, 7450; 
halehing by.irtitlui.il he it, 74(i3; ineuVitioii of 
elm kens bf hot water, 7 4o4 , produces, 7457 , 

740.8, feathers or down, 7470; feeding and talieii. * 
ing the carcass, 7471, feedigg-hoiistss, 7174, f.d. 
tennigvoinigeri lii< k<-ns,7477 , choiecoffiill-siml 
fowls lor leeding, 74/8, er.ainmiiig, 7180, tlic* 
Oakiiigham method of fee'Iing, 7482 , castration, 
7484; piinomng, 74.8.7 , diseases of, 7n24 
Cotlhurn, Juhii, notice ot, 792. 

Corkelialer, the, ToTo » 

Cock-roach, the, 75‘JO • 

Coeoa-nut tree, desci ijition of llic', 901. 

Cod.fishery, .5877 

Cofl'ec-trce, the, 1217, eiiltiv.ating the, 1215 
i'oniteraux, Francois, Ins works on agrieulture, iigge 
1217 A D. 1792 

Coke oven and lirne-kiln, lle.itborn’s, 528. 

Cold, niliiieiiee of, on tlie vital priiuiiile of plants, 
15o4; most liui ttiil in hollow jil.icV's, 2319, grvatty 
exi lulled liy .a slight covering, 2'521. 

Coldiiigen, lie.ir Uatiover, farm of, 79!l 
Co/crus, J, his works on agriculture, page 121!). • 
A D. 17!II. ♦ 

Co/f«n,i,VV , ^q , his work on agriculture, page 121k 
A D. 1825 

doliii.ita, the Italian process of flooding lands, 2208, 
Colombia, description of, 1241 • 

Colouring matter, the, in vegetables, 1414. 

Combi r, 'I'lioma^ LI. I), his works on agriculture, 
page 1209. A.D 1770 

Comfort, necessary fni domestic animals, 2081 
Comtrey, the rough, .7.715 

Commercial .and-Agricultural Magazine, Anon page 
1211. A.D 17!)9-1SI7. 

Commonable lands, 3475, general princiides of ap¬ 
propriating, 3490. 

Coriiniunicatiims to Die Board of Agriculture, Anon. 

page 1211. A D. 17'l7—1819 
Comparet/i, his work on agriculture, page 1221. 

A D 1798 

Complete farmer, Ac. &c. Anon. |iage 12CIS. A. D, 

1755. 

Comtxists and other manures, 4!)75 
Conduet and economy of an agriculturist’s life, 
7952. 

Congn, 1108; useful plants of, 1110; live stock of, 

1112. 

ConsohibitingiDf landed priqicrty, 3471. 

Consnlidijl^n of soils, 21(2. 

Constantia wincf the, 1121. 

Consumption in plants, 17>4. • 

Continents, temperature of, 225.^ «>' 

Contortion in plants, 1713. 

Conveniences of farm-houses and dotached offleeb 
as arranged by Waistell, 2923. 

3 



I!i54 


GENERAL INDEX 


Convexity, degree oC propv for roada, 3675. 
Coiiaiva, balsam of, 1462. ' 

Copal, 1*67.' 

Cupmeau, Abb^, his work on agriculture, p.’igo121( 
A 1). 17«0. 

Colwp.woods, improvement of, 4026; products of, 

am. 

Corals and coralliqcs, as a manure, 22.'>3. 

Coriander, CM £; culture and management of/i06G 
produce and use of, 6067; substitutes for, 607ii 
CoTiuiii of animals, 1847. 

Cork, 1491. 

Cork Institution, the, 7922. 

Cork, statistics of, 7877. 

Cork tree, the, in .Spain, 747. 

Coin, early exportation of, 240. 

Corn, whether it ought to be sown broadcast or in 
drills, 4989; preservation of, alter being threshed, 
4989 , 

Corn-barn, 2847; the English, 2848. 

Corn-bill, the, 25,30. 

(iirii-bruisiiig inathinc, 2.7.58. 

Corn erops eiiltivateil in iiiitain, 4982 
Corn drill, Cooke’s three-row, 2i)81 
Com fariiiei s, 77,18. 

Corn, frosted, 4‘I96. 

Corii-I.iws, the, 7o5. 

Corn-measures, 25:13 

Com-rake, the, 2451; of East Lothian, 21.52 

Corn-sarks, 95.34 

Coi ii-sereeii, the, 2.52+. 

C'orn.8tack.s ol the squ.arc sort, proper sizes of, 3277 
Corii.st.indH, 2908. 

Cornwall, sSitisties of, 7825. , 

Coi/rt, Ch , Ins work on agiiLUlturo, page 1220 A. D 
1809 

Cottage, a ilouble, for twdmarricd ploughmen, 4180; 
,1 double, of only one floor, 4178; on a smaller 
scale, 4i79; a good niechanic'.s, 4182; ,t labourer’s, 

, ' v4lh row-lugise ami piggery, 4181. 

Cottage cow, the beskJnodcs of keeping a, 3846. 
Cottage fariner.s, 779d. 

Collage lit turn tradesman, mechanic,orbailifl',4177. 
Cott.iges, I'stablishiuent ol, 3845. 

Cottages lor labourers, 2876—2iK)0 ; in Dumfnc.s. 
Blnre,78J9, in the Hebrides,7859, in.8tallordshire, 
7796; in West Lothian,7845; ot Kiiie.irdineshire, 
^,851; of Moldavia ami Wallachia, 760; oina- 
mciit.il, 28<I7—9!XX); pittiiresque, 418.3. 

Catlf, L, his works on agriculture, p.agc 1217. A. D 
1790. 

Cotton plant,eulture of,'.!! Jamaica, 1213; in Sicily, 
.318. 

Cotton trees m China, 9SJ. 

Cottons of Sumatra, 102i'i, 

Cotylcilon ot plants, 1347. 

Court fanner, 7723. 

Covenants of le.iEes, 4688. 

Couenti-y, Andrew, M I>, his works on agriculture, 
page 121 sL a IJ. 1808. 

Coventry, iJr, 7847. 

('ow, SCO horned cattle, 677.3. 

Cow c<abbage, the, 5.500. , 

Cowhouse, Ilarlev’s, 28.32. 

Cows, breeding o"on the farm at Moegclin, 587. 
Cowshed, Cornish, 7825. 
liradle-scyihe, 2180. 

Crni/iff, John Andrew, liis work on agricuKure, 
page 1219. A IJ, 1766. 

Craw, the, 76I& 

Crawflsh, the, 390+ 

Crayfish, or more properly crawfish, 7616; 

Crescent used in irrigation, 4396. 

CreScentius, hi* works on agriculture, page 1221. 
A.1) 1471. 

Cress, garden, 61.59: soil for, 6160; use of, 6161. 

Cribs for cattle useil In Derbyshire, 7799. 

Cnunartv, skatistles of, 7854. 

Crops, imiKirtance of a judicious rotation of, 4912. 
4927; rotation of, 2217; rationale of, 2218; Gri- 
senthwaitets theory of, 2220; the prmriples of, 
2221, influenre of, in destroying insects, &2S. 
Cross-breed, when advantageous, 2(ki2. 

Cross-cutting machine. Brown's, 2715. 

Cross moss-cutting machine, used at Mount Annan, 
in Dumrridsshire, 7839. * 

Crossing, the good efl'cets of, 2053 the Skd eltbcts 
of, 2y^. 2056; 

CrojUftL'g, vegetableJ(y2; anom.alous efibet of. 1635 
Crossings of roads sltbuld be’ at right angles, .35.58. 
Croton, a aj^ic* of, in Brazil, used as tea, 1237. 

Crud, Le Baron E V B., hi$ work on agriculture, 
pagema A. D, 1820. 


Cruichhank’i opinion on pruning, 3989- 
Crust of our earth, the, 2101. , 

Crusts of animals, 1872. 

Cryptogkmia, tavourite habitations of, 1734. 

Cuba, agriculture of, 1198. 

CuUfu, Messrs. Matthew and Go>)rgc, pupils ol 
Bakeweil, 789. i « 

tullei/, George, his works on agriculture,'page 1210. 
A.D. 1786. 

Cultivator, Bartlett's, 2710; Wilkie's parallel ad- 
;uat>ing, 2.5.56; Einlayson's selt-eleaning, 2t>57; 
Weir’s improved, 26.58 ; the Scotch, 2(fc59 • Parklii- 
soii’s 2660; Hayward’s, 2662 ; Bcalson’s, 2663. 
Culture, effect of, on wiAidy plants, 3970; on the lig¬ 
neous plants in caminon use in planting and gar¬ 
dening, .3971; in the north and in the south of 
Kuriqic, characteristics of, 1251; tlic general 
eil'eilof, oilplants, 17(i6; influence of, on ttuits, 
1768, influence of, on plants of orn.'unent, 1769. 
Culture Ol plants, the grc.itest refinement in, 1771. 
CumberUnd, st.-itistics of, 7810. 

Cutnimng’g opinion rr.spectiiig the form of wheels 
proper for roads, ,3i a i 
Ciirassow, the rrestcd,'749o 

C'urcidio palmkruin, the, of Surinam, eaten as a 
luxury, 121.3 

Currant, as an orchard fruit, 4104 
Ciirli.i, William, his work on agrii iilture, page 1210; 
A 1). 1789. 

Curv’cn, John Christian, M P , his works on agri. 

eulture, p.age 1212 A. D 1809. 

CviCHta ouropai'a, 1759. 

Cuticle of animals, 1845. 

Cutting over old hedges, 2963. 3021. 

Cutting plants, 3151 

Cutting tre*, the best mode of, 4046 


I). 


Dairy, the, and its management, 6976; operations 
of, fi!»77 

Milk, 6978; butter, 6979; ciieese, 6980; 
whey, 6981 , constituent parts of milk, 
(ow’sinilk, 6983; .iss’s milk, 69.34; cwe’.s 
milk, 698.5, goat's milk, fiS)86; mare’s 
milk, 6987; eainol’s milk, 6988; sow's 
milk, 6989, use ol these milks, 6990; lac¬ 
tometers, 6991. 

The dairy.house for general piirjioses, 6992; 
projH'rties rpipiisite in a goral milk-house, 
699.3, a butter dairy, 61I9I‘, thcose daily, 
6695, dairy for private use, 6996, dairies 
lor dairy farmers, 6997; utensils ol the 
dairy, 7(X17. 

Milking, 7014, management of milk, 7017. 

Making .and curing of butter, 7019; the 
making u|>, 7025; the sailing or curing, 
7027. 

Cheese-making, 7039; rennet, and its uses, 
7041 ; colouring matter, 7047; setting the 
eurd, 70.50; management in the press, 
7054; management in the cheese-room, 
7056. 

Catalogue of the diffferent sorts of cheeses, 
and other preparations made from milk, 
1045; British cheeses, 7059; foreign 
cheeses, 7090 ; preparations of milk, 
7097. 

Dairy formers, 7733. 

Dairy at Woburff, 7784. 

Dairies of Ireland, 841. 

Daisy-rake, the, 2454. 

Dalrytnpte, William, Esq., his work on agriculture, 
page 1211. A. D 1800* 

Danrfolo, Vincenzo, his works on agriculture, page 
1229. A. D. 1812. 

Dartmoor, depot for prisoners of war at, 7824. 

Darwin, Erasmus, M.D. E Its., his work on agri. 
culture, page 1211. A. 1). 18(X). 

[late tree, the, in India, 9(3?; of Persia, 868 

Dmtbmton, Jean Louis Marie, his work on agricul. 
ture, page 1217. A.V). 1802. 

Dnvey, John, Esq., his work on agriculture, page 
1214. A I) 1800. » 

Davifs,, Walter, A. M„ Ids work on agriculture, 
Jiage 1212. A. D. 1810 

Davis, Thomas, Esq., his work on agriculture, page 
1210 A. D. 179+ 

’iavu, .Sir Humphry, hvswarK on’{Agriculture, page 
121.3 A. D.<18I3; i)is opinion As to the application 
ol farm-yard manure, 2239; result or hi* dis. 
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ciiision on the efflvts of saline substances on ve. 
frt.iiioi), 2JJ] j Ins tabic of the nutritive products 
o(, jUKW. 

Diivt/, Sir H, tabic of the nutritive products of the 
pi iiicipal herbage plants, S5SX).; table of the nutri. 
tive products sf grasses, 5660. 

Damon, jn improver of Scottish agriculture, 796 
his opiitron o( lime as a manure, 4975. * 

Pay lily, the, 5.517 • • 

Pay’s work of a larm labourer, 4904 ^ 

Peftliiigs, ruinmercial, of the agriculturist, 

Dean, Dr., his work on agriculture, page laiO. A D. 
1790 

Df Chttlyrol tie Volute, Comte, his work on agricul 
ture, page iai9. A U 1H25. » 

PeCurticatioii of trees, lOttll. 

Peer, the, 7369. 

Peer hu.shaiidry, 7373. 

Peer in Wiinpole I’arli, 7780. 

Vcinhergeric, J. B. R , Ins work on agriculture, page 
1916. A. I) 181.5 

Di'lpwrre, l.t-oeadv', his work on agriculture iiage 
1‘Ji'i A D i«ai:_i82s 

Peiidroineter, Rogers’s, (or measuring stanibiig tim¬ 
ber, 4t)76 ; Oorne’s, 4075; TVlonteilh’s, 407.5. 
Peniii.irk, coinmeiieemeiit of agricultural improve, 
iiieiit m, 5i>'2, lariu-houscs of, 503; the farmer’s 
lainily in, 561 
PepoMis, alluvial, 910.5. 

DturatU, P, Ins works on .igriculliire, page 1218 
\ 1) 180,;. 

Pci .sviiuciicc, his workon agritultiire, page 1919 
A I) J7I.0 

Perhyshire, statislies of, 7799. 

71('iic»/c, Ins HoikoiiagriiulUire, jiagc 1919. A.D. 
IVOl) 

Dtiliois, I'laneis .Mex.nuler Aubrit dc la t'hesnaie. 
Ills work on .igruiilture, page 1215. A I) 17.51. 
Diftiiniii-i, Inswoikoii agricuKuro, p.ige 1218. A. P. 
1800. 

Di-iplacei, T,.iurent Iteiioist, his works on ngncuU 
tine, page 121.5 A P 17ii2. 

De'i/ioinniif r>, Inswoik on agrieulture, page 1215. 
A 1) 17o2 

Distiie his work on agriculture, page 122.3. A P. 
18(K) 

Peieiopment of vegetables, process of the, 1565 
. Pevoiivhiip, pl.ni ot a new vill.age sea-port in,3852, 
st.itisiK s oi, 7824 

Pew, 2 iti4; phenoineiia of, 2.'kA,5; cause of, 23fil 
Dci/i «i,aiKl ollu'is, their woik ou agrieulture, p.age 
1216 A 1). 1782 
Pilibei, theloniinon,2471. 

Pibbleis, Ii.iiiie of, used in Sweden, 70.3. 

Pibhling ni.uliiiip, Coggiu’s, 2473 2577 ; the horse, 
9(Wo , (he bean or potato, 2574. 

Pilihinig wheat, 50J4. 

Dtekiun, Adam, his works on agriculture, page 1208. 
A. P 1702 

Diilitm, R W, M P, his works on agriculture, 
page 1212. A. P. 1804; and (lage 1211. A P 1799 
—181.5 

Picotyledbneie, distribution of, 1780. 

Pigging, 3123 
Pigging up erups, 3182 

Diiom, Gen., commenced the village of Bridekirk, 

.MM 

Pirt.eating, among the West Indians, 1224. 

Diseases ut animals, 1<I91. 

Pis<>ascs of plants, 168.5. 

Pislnbutioii, general, of plants, 1722: physical, 
17'.’1, efliTts of temperature onithe, 1725. 
Pistnbiitioii, Iwal.of a'himals, 9005; cObet of tem¬ 
perature on, 2006; cflW't of situation on, 200*); 
efieet ot the ra|»iLity o( carnivorous animals on, 
2010, elfert o( man on,*Ull. 

Pistributiuii of animals on the face of the globe, 
19‘8». 

Pitch, the simple, 2967 i th^ double, 2900. 

Pitch (eiices, 2965 

Pitch and hedge, the double, 2971. 

Division of lands, 3307 .» 

Du, William Siner, his work on agriculture, page 
12M A P 1797 • 

Dotlsun, Col. William, his work on agriculture, page 
1207 A P,. 1665 

Dog, the. 7.:91: the riiepherd’s, 7.393; English 
sheeji, 7.5;i4- ^‘oteh sheep, 7‘395: the mastifl’or 
guard, 7.396; the bull dog, 7.397; the terrier, 7398; 
the pointer, setter, and spaniel, 7399; breeding and 
rearing, 740^ ’dislases, 7403. 

Donibasle, 0. JT A , Mathieu dc, hi&works on agri¬ 
culture, page 1218. A. D. 1824—1830. 

• 4 I 


Dormidion, James, his woiks on agriculture, pago 
1’.'07. 1210 A P I(,97f.iiid 1794. 

Donegal, statistics o1,7.891. • • 

Dona, laiigi, his work on agriculture, ivigc 1221. 
A. P. 1798. 

Dormouse, tl - fat, 73(iH. 

Porsctsliire, >1 distils of, 7819. 

Pos-sic, Robert, Ksq., biswoik ou agriculture, page 
12tW A.D. i;:.t. 

Poubfe-ilibber, 2172. 

Dovctlc.liithartlol, Nicolas, hi.s work on agriigil- 
ture, page 1218. A P 1825. 

Dauglas, Robert, P. 1) , bis work on agiicuUme, 

I p.ige]2Jl A.P. 17!I8. 

Dotirr/itz, Charles, his works on agriculture, page 
, 1218. A P, 180.1 
Down, statistics of, 7894. 

Dow us, 450J; sandy, on the sc.vshoro, improvement 
of, 4564. 

Dotal’s maihinc for assisting huin.in pm. ft, 2.'>.'>ii 
Dot/ie, Martin, his woik on agiiiulture, iiagu 1214. 
A. P 1829. 

Praltsmaii, agricultural, 7756 

Drag for two-wheeled carriages, Kiiccljonc's, 9760. 

Prag-cart, laird .Somerville «, 2'757. 

Dragging out dung or cailh, 3)29. 

Dragon’s blood, Hlsj. 

Pram of conveyance, the, 498,1; of collection, 4284 ; 
the boxed and ruhble, 4285; the brick, 4286, the 
gravel or cinder, 4288;, the wood, 42.89, (hespriiv, 
4290; the straw, 1291, the turf, 42(12 ; the wedgs 
or triangular siKt, 4293; the hollow tiiriow, I2‘i4 ; 
the earth, 4295 , the pi(le of turf, 4296 , the mole, 
4299; the wheel, 4';00. ^ 

Drainage ot the estate of Spotliswoode’in Berwick¬ 
shire, 42.')5; of roads, .%i)2 ; I’ateiMin’s, .'>601, of 
wet or boggy groundsj, 42J1, of mixed soils, 
42.50. 

Praiiiing, the implements for, 4'X)7. « 

Praiinng ihines, quairies, pits, iionds, and lakes, 
4’.‘73—4277. ^ 

Praining-spades, 4311 • 

Draining, 4213, theory of, 4214. 

Draining retentive soils, 49(i7. , 

Praming-scoop, the, 4368 
Pramiiig-shovel, the, 43(®. 

Praiiung sod-Kiiife, 4310. 

Prams, formation of, 4'278, the dill'iwent sort.s of, 
4282'; the best season for making, 130J, IlieMu- 
r.ilion of, 4304; the expense ot, lo05, the eiu'ime.i 
of, 4.‘kMi. 

Pram sluice, a, 4109. 

Dtalct, Ins work on agriculture, iiage 1217 A. I), 
1801 

Draught machine, 2563; More’s, 2564; Brsbj’s,2565. 
Drawing, 3116 

Pritt-sands of tlic outer llebridc*, improvement of, 
4.565. 

Drill and horse hoc, Cooke's improved, 2679. 

Prill barrow, the common hand, 2575. 

Drill machines, the best, 2(i95. * 

Prill rake, the, 24.5.5. 

Prill roller, the, 2091, the Norfolk, 2713. 

Prills, turnip, 2687. 

Pnll-waturing maihine, 2692; ostmi.itc of its ope¬ 
rations, 209.3; Its ronstrnetion, 2(i91 
Prills for stimng the soil liefween the rows# 7/92. 
Prill, the Norfolk, 2tiS0, the block.plough, 2li8.5. 
Prilling, 3266, 

Prilling wheat, .50,32. 

Driver, Abraham and William, their work on agri¬ 
culture, page 1210. A. P 1794. 

Driving carts and waggons, 3272. 

Proltwich salt works, 7792. 

Dromedary of Arabia, 887 

Dropsy in plants, lf>97; in succulent plants, 1698. 

Drupe of plants, 1354. 

Prying the bark of trees, 4051. 

Dublin, statistics of, 7864. 

Dublin Society, establishment of the, 813. 

Dublin Society, the, 7920. 

Duboti, Louis, Ins work on agricuHAe, jiagc 1218. 
A.D. 1824. 

Dnhoif, J B, his work on agneulturo, page 1217. 
A.P. 1790. 

Dubnvifau.t M., his work on agriculture, page 1218. 
A. 0^825. 

Duck, the, 7198; varieties and siiecies of, 7499; 
breeding, 7504; incubation of, 7505; fattsnmg of, 
7507; decoys for wild, 7Stifl^ ' 

Pucks of Buckinghamshire, 778a 
DuemtitUe, hw work on agticulturc, page 1217. A. D. 
1800 
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Dvgdalc, ‘William, his work on agriculture, page 
1207. A.D !()(«. > 

Pumfriesshfre, Aatistirs of, 7H.1!). 

Dmnimt, Courset, his work on agriculture, page 
]21t). A. I>. 1784. 

Dunbartonshire, statistics of, 781.3.' 

Dung, fiinn-vard, management of, 4!)59. 

Dung (>l bircis, as a niaiiure, 2257 ; of sea-birds, as a 
manure, 22.18; Ot domestic fowls, as a m.iniire, 
221)1; ol cattle, as a manure, 22GJ ; of slicrii and 
deer, as a manure, 2251, ul horses, as a m.iinire, 
2'Jsi, treatment (it, 2205, of the street and road, 
as a manure, 22ti7; to preserve, 2278. 

Dung-drag, the, 2+.l(! 

Dung yard and pit, the, 2')0.3. 

Dniirobin, mansion anil p.trk of, in .Sutherlaiu],78,'i(). 

ViiponI, ins works on agrieuiturc, page 1215. A.D ' 
I7(i4 

Duration of plants, anomalies in the, lb2l. 

Durh.inl*'st.itistirs ot, 7NIR 

Diiltim, Ilely, Ksi| his woiks on agriculture, page 
page 1212. A. D 181)8. 

Duvf'igc', his work on agriculture, page 121.5. A.D 
17(U 

Dwelling house of the farmer, £870 

Vyt-c’s method ot blasting granite ro( k, 452(1. 


Earth, the, surface of, 210!). 

Eiirtli's siirlaee, nature ot the, nirertiiig plants, 1740 
Earth-liaek, the, 2157 

Kaiths (ontuiiicd iii plants, 1.502. 15,11 , proportions 
ot the. 15)2 • 

Eaitlis, liow produced, 2100; vaiiously composed, 
211(1 

Eavt Lothi.m, statistics of, 7851. 

East Me-V-b, st.itistics ol, 7874 
JicUiarf, J. (ill son, liis work on iigricRltuic, page 
121') A 1) 17.51 

Edge railways, on tkc middle or sides of pnlilic 
roads, J7!'7. 

jErfg('W'o?7//’s opiinon on keeping a ro.id in repair, 
3759; on the linsidtli and stiengtbnt io.ids,.).5!I7 , 
road feiK es, it)17 , on laving out roads, ;j')50, with 
respect to the preservation of roads, 372') 

Eileeiroil/i, sllicliard IjOvcII, Esij , I' 11 .S, and 
f 1 it 1 A , his work on agneiiltnre, p.ige 1212. 
A D 1810 

E'luiMt'ioii, improvement of agriciiltni e by means of, 
79)1. ol the poor, lemarks on, 7821, piuiessum. 
al, of ngriculturists, 7942 
Eel, 7585 

Eels, fresh water, habits of, 78.50 
Eggs of birds, impregnation ot the, 1975. 

Egypt, climate ol< 1071, surface of, 1072; fertility 
of, 1073; limits of cultiv.iled, 1074; landed pro¬ 
perty in, 1075; the enltuators ot, 107t), agriiiil. 
tural iiroduets of, 1077, fruit trees of, 1083; live 
stock of, 4084, agneultnral implements of, 1089 , 
operations oi agriculture in, 1090, soil of, 14. 
Elder tree, use ot the, 410.) 

EU'ctrieity, the nature of, 2.128; a profitable appli¬ 
cation of, 2329 f 
Elemi, 1458. 

Eleph.vit, the, in Hindostnn, OKI 
Elevation, as iiiflueiK iiig agririiluirc, 1250; efleets 
of, on till- babitatiun of plants, 17.12; anomalies 
of, 1735, niHncnee of, on plants in v,triuus ways, 
17.)5; influeliee of, on aqiiaties, 17J7. 

Elevation of lands relatively to farniiiig, 4751- 
Elevations and depressions on juper, to protract, 
.•1348 

Elk', the, 7375. 

Et/wt, Ins woik on agriculture, page 1223. A D. 
1754 

Ellis, William, his works on agriculture, page 1208. 
A. D 1732 

Eisner, J D, his work on agriculture, page 1220 
A D. 182!). 

Elslohh, ‘V.’gihis work on agriculture, page 1210. 
A.D 179.'). 

F.nib.iiikuig origin of, 4320; theory of, 432J. 
Embaiikmeiit, the earthen mound, 4340, the 
mound with puddle wall, 4345 ; th^carthen wall, 
4.),)9 , the oiliest. Ill England, 4.‘)21. ‘ • 

EinhdnkTnents, first made, 239, forsOxing'drifling. 
sanilf, shells, or mnd, li.)5.), in Cambridgeshire, 
774K;.' in I.incolusljirc, 7801 ; of Egypt, 12; of 
east iron, 4357 ; or roads, )511. 

Embryo of the seed of plants, 1346. 

Enclosures, site of, 583Z 


Engel, EiiiL Hen. Hs. von, his work on agriculture, 
page 1220. A. D 180.3 
Eiigiiteers, agneiiltural, 77.5-4. 

England, stitc of agriculture in, from the restor. 
ation to the middle of the 18th century, 776; in 
the bc'giiiiiiiig ot the IRth triitury-n 777. 
Eiudeiidrum flos kens, the, 1751 , t 

Epidermis of plants, structure of, 1.369. * 

K|anm water, 7778. , 

Eiiuegitiicca:, 1.329. 

Ergo^of rye, .5079 *■ 

Esehenbaih, Ch tJhId, his work on agriculture, 
page 1‘220. A. D 1802 

Esther, von Derg, his Vork on agriculture, page 
1220 A. 1). 1808. » 

Essai sur les Associations Agricolcs. Anon, page 
1219. A D. 1825 
Essex, statistics of, 7'7R1. 

Estates have good and bail .char.-leters, 4558; Im. 
meiise, in Hungary and Austn.i, 520 ; handed, 
the l.ismg out of, 3167; consolidation of, 3471; 
maii.igeiaent of, 4524. 

Etienne, Charlc, and J. Ln^baiiU, their works on 
ngrii ultiirc, ;vigc l‘-’k4 A.D 1529. 

Eciol.ition 111 plants, n-' 

Enphiirbiiim, 1477. 

EiiroiHi, present st.ite of agriculture in, 2.59 
Eveigreens, (.e.isoii for iikiiitiiig, according to Mr. 

M'N.il), page 1281. 

E\( it.ability of plants, 15.57 

Exercise,mode-rate, nc-cessarv furdomc.stic animals, 
2078 

Exotics, eiirioiis hot-bonse, of Britain, application 
of, 1820 , native liabil.itioli of, 1821. 

Expenses, personal, ot f.irmers, 4921. 

Experienee, the loinidation ot .all knowledge, 1825 
Experiments, the Wobuin, on the culture of 
grasses, 5717. 

Ex|)eriinc-nls, use of, in agni ultiiic, 155 
Extract, vegetable, as the foiKl ot plants, 1528 ; 

Saussiiri-’s experiment respecting, 1.529. 
Extr.ietive, in .ainm.ils, 1942. 

Extracts, vegetable, 1408; utility of, 141 


K 

Fahhicmi, Adarno, liis works on agrieuiturc, page 
1221 A. 1> 1802 

J'aht e. Ills work on agrieuiturc, page 1217 A.D. 1800. 

l-'.iggotiiig, 32(i5. 

Fail halt n, John, bis work on agriculture, page 
121) A 1). 182) 

E.-dklaiiil l.slanil-.. I24(i, 

/-'a//, Thomas, biswoikon agriculture, page 1214. 
A. D. 1829 

Fallow deer, the, 7.372 

Fallowing lands, 4<i44; operation of, 49.50; exiicnse 
of, •4!i57 ; of soils, 2174 , objections to, 2177 , ori¬ 
gin of, 217 . 

Fallows, the working of, 4')44. 

Fanaro, Vineenzo, ins work on agriculture, page 
1221. A, li 15.58 

Faimois, when first made in Roxburghshire, 783(i 

Ftirci/, John, sen , his work on agriculture, page 
1212 A D 1811. 

Faiey’a opiiiiim of the width of roads, 35!)6; on 
the sue ul wheels tor roads. 3730 ; on the best 
forms of ax les for roads, 3788. 

Fatish, John, his work uii agriculture, page 1212. 
A D. 1810. 

Farm, aii arable commodious arrangement for, 
2955; the subilivisKins of, 2952 , a grazing in a 
mountainous country, Waistell’s plan for, 2948; 
fora small arable and grazing, 2949 

Farm, extent of laud suitable tor a, 4781; stocking 
a, 4825 

E.aim under mixed husbandry, Marshal’s arrange¬ 
ment of, 2951 

Farm, suhsoil relativel] to the choice of a, 4750. 

Farm bailiff, 7717. 

Farm buddings, the arrangement of a set of, 2919; 
in the colder latitudes of Europe and America, 
2920; 'V\'aistcll's forn for, 2921; at Bromlield in 
('lieshire, 7814. 

Farm house and oiithnildings of the largest dimen¬ 
sions, liy Waistcll, 29i') 

Farm house and olilces, B&tson's arrangement of a 
small, 29.52 

Farm houses, Danish, 565. 

Farm houses, examples of, ,287}—2874; in the 
Hebrides, 78.59 ; on the Maruuias of Rtall'ord’s 
estates in Sta’opshiri;, 7795. ' 
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Farm labour, arrangement of, 4910: rules for flie, 
*4" I,-5. 

Farm lalroiircrs, 7711 

Fiinn lands, arrangement of, 41fio’; example of 
laving out, from a iy>wly iip losed conimnn, 41101; 
iniprovemenas ot,457]; sheltering,4SS'»; the moral 
and inSdlerteiat means ot improving, 41i04. 

F.irm road, 3'>94 * 

F.iriii vtidilcs 111 Sootkind, 2S21. * 

Farms, the proper size of, 41 il ; cniargenwnt or 
Tliiiimiition ol, 4172. . 

IMrins, cottage, 77(50; of working mechanics, 7707; 
of village tradesmen and shopkeepers, 77(iS ; oc. 
copied with a view to‘profit by town and cit> 
tradesmen, 77(-y, occupied by city tradesmen fti 
recreative enjoyments, 7770, attached to llie 
vilKis and coiintr>-hoti.sr.s ot wealthy citizens, 
111 I ; demesne, 7772, of professional farinoi .s, i 
777 5, Helii ideali, 7S.7i) 

Farmstead, the particular rrf|Uisitc.s of a, 2970. 
F.iiin-v'.ird dung, management of, 4‘i"i!l 
F’ainier, personal chai.ietcr .iiul expectations of .i 
]irutessioiia1, 4812, ixapital reijuircd by the, 
IS'.'ll 

r.iriiier, the jotibmg, 7721. 

I'.iriricr's account buok.s, 4880 

Fanner’s appreiitieea, 4879 

J'armei s, modes ot improving, 4(i0fi 

F.irmGr’.s M.igaziiie, Amm p.igol2lI A D l.W— 
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Fanner's Register, Ac Anon p.ige 1214 I) 1S27 
Faiineis’ Society of I).ilkrith, 78JI. 

Faririeriea, Alpine, ol Norw.iy, 12(i() 

Farmery, a commodious and lery complete, 297(5, 
with a threshing m.ichine driven hy steam, 2'',77 , 
a (onvemciit Berwickshire, 2o74. a Flemish, tin, 
loin and stall feeding, anom,iluiis design loi a, 
H7.I, examples of difleicut des( riptioiia of, fl78, 
e\.imp1e ot an cionomiral, of 70 or 00 acres, Hoo, 
ex.imple of an unproved llerwickshire, 41l>7, 
exampio of a Northumberland, ot from <pi0 to .700 
acres, 4Itil, fur all arable farm near I.oiidin] ot 
.‘570 acres, example of a, 4170, lor a hay laim, 
an .momalous design for a, 1172, for a meadow 
faiiii of 'uO ai res ne.ir f.iindoii, 4174; for a tin nip 
soil, cx.unpie of oneol tronilioO lo'KNI an es, 
iinpruving the pl.m of .i, 4772, old, improving, 
477.5; reipusites for a, 41‘7i5, the first thing to be 
observed ui erei ting a, 2812 
Farming lands, eliin.de in ri-spoit to, 4718; sod in 
rfsp('ct to, 4745, elev.itioii rel.ifively to, 47lJ4, 
ehaiaeter of siirf.ice in regard to, 47l)9 , aspci t in 
leg.nd to, 4771 , sitiaition of, in regard to markets, 
477.5. 

Fanning landlords, 774G 

Farming, Scotili, in Oxfordshire, 7780 

Farming .Sonetv of Ireland, the, 7021. 

F.irriery, as applied to cattle, 2fJ8.'5. 

Fasting, the power of, in sumo animals, 1007. 

F.it, 10.70 , 

Fearn farmery, 4lf52 

FcMthers of anim.ds, 1858; as a manure, 22,70. 

Feixling cattle, ,52 It. 

Feeiliiig, choice of live stock for the juirpose ot, 
485.7 , for extraordinary purposes, 2(184, toi pro- 



/'ff in.si/f, Ifaroii do. Ins woik on agriculture, page 
^I21P A 1) 182.7. 

Fi’Sirnt/i’n, 'I'liomas O, his work on .‘igricultiire, 
page 1225. A 1). 1822. 

Fete, agrieubiiral, of the {'liincse, 1012. 

Fibri^ wool! I, 1492; as a manure’■ 2 ' 240 . 

Fibrin, iii animals, 1941. 

Fihiine, 1407 • 

l'’u‘Id.bect, ,74.82, best variety of, .718,8; soil for, 
.7481; proiliiee o(, .748(i; upplic.ition of, . 7 I 884 
saving tlie seed ol, 7407, diseases of, .74'5(1. 
Fiel(l.g,ite, Diiuli, i,‘5; .Mcnteatli’a, ;>095, Hunter 
ol Thurston’s, ,709(5 
Fielil ponds, the .situation of, 4477. 

Fields, floating, of the Mexicans, 117<j. 

Fields, the loim and size of, 4187. 

Fite I'urining Socieiv, the, 7848. * 

Fileshire, st.itistu s ot, 7848 

Fig, the Indian, in Spain, 724. 

logs of the Morc.i, 77 5 

Filbert, as an oicliard fruit, 4104. 

FdieeR, 1720 

iMPering apparatus for salt wafer, 4709. 

Filieiiiig, oper.ition of, 4707 
Ftndliiti'i , Rev Charles, Ins work on agriculture, 
p.agc 1212. A 1) J8(l'2. 

Fiidand, st.ite of agrii iilture in, (189 
FiiUityson, .loliii, his works on agriculture, page 
1213 A.l) 1822 
I'lnlittii.im's ri(l-[>l()iigh, 47U) 

Finuir/ii, Anton Maria, his works on agriculture, 
•lp.igel222 A 11 181(1 
^Fioiin h.iv, 78o7. 

I'lr, the Noiwaj, grc.it v.ilac of, 700 
Fiii/ii I, C F .1, Ills work oil HgnculUiio, page 1210, 
A 11 1785 . * a 

Fisi/irr, 41 1,, Ins work on acricultitfe, page 1220* 
A 1) 1707 

Fish, as a in.iiuiie, 2240 • 

I'lsh, cultivation of, in Ilrdain, 7.7(i|t, kinds of, 
adapted tor ponds, 7772, c.i,stration of, 7788 
Fisheries in Siitlieikiiid, 7800, marine, .587.7, river, 

^ hike, and iiil.tiid, ,588 7 , of China, 0 'i 4 
Fijliiiig and liiiidirig as the only me.iiis of subsist¬ 
ence, geographical e.xtcnsion ol, 12.77* 

Fish-ponds, 7570; sea water, 7.771; in Berkshill}, 
77'«) 

book of surveying and improvements, 
^A’O 

FitJ/i tfmt, Sir Anthony, hia works on agriculture, 
page 1200. A I) 1.721. 

H.nl, the, 2174, threshing by the, 3198. 

Flax, culture of, in Kgypt, 10.80; in the Nether, 
lauds, 479, ill Russia, ti77, vArieties of, ,7881 ; 
suds lor, 7882, prep.irati()n of the soil for, ,7880, 
sowing, 7887, alter culture ot, 7892; taking the 
crop, ;7,894; (Irc'ssiiig, 7i)l2 ; priMluce of, 5910; 
use ((f, . 7 ( 1 19, diseases ot, . 71121 . • 

F/i wing. Ills work on .igrieultiire, iwgu 1214. A. H. 
1.82(5 

Ftcmyng, Malcolm, M 11, his work on agriculture, 
page 122.1 A. 11 1774 • 


inoting the produce ol milk or eggs, 20 !X); to lit 
uiimiala for hard l.ibour or long journeys, 2091. 

Feeding tub, the, 25‘27 

Fee-siiniile value of lands, 34 (K) 

Feet ot annuals, efleets ol the leverage of, on roads, 

Fr//niberg, F5mmamiel, his workx on agriculture, 
liage 1220 A D 1808 

Felling timber, proper time and season for, 4050, 
oneration of, 40 (i 2 

Felling trees, 1079. ^ 

Fen plants, 1740 

Fence, the chain horizontal, 9044; the rope, .3047; 
the muveahle wooden, .‘5040, the willow or wat¬ 
tled, 3049, the niirigiit and horizontal shingle, 
30)1 , the warped paling, 3052; the light 0 |x!ii 
paling, 3053; the primitive paling, 3ft'>4; the iron 
for parks, .3077, the vAll, J 0 .) 6 '; the Devonshire, 
3029; the furze, 3038, the ^unk, or ha-ha, 2909, 
the )>aling, 30.3‘1 

Fences, along the sides of roads, 3(517; emplacement 
or dis|Hisitiun of, 011 a fani^ 2901, in Ireland, 840. 

Fens ot Cambridgeshire,<lramagc of, 778tv 

Fenugreek, the, 5038. 

Fermanagh, statistics of, 7888. 

Fermentation of /ndjr, 4128; of manore.s, 2271; 
checking the, £273. 

Ferns, extirpation bf, 45.54. , • 


Flo.itnig upwards, 444,5. 

Floo'ig.itc, 4 544 • 

Flooding, 2207 , an example of the heiieflt of, 
4112. 

Flora, ilritish, purchasahle, I 808 , application of 
the, 1813, the purchasalile ot, 1829, 1822, the 
artilieial, 1804, native countries ot the, 180.7; 

d. ites of the introduition of, 180(5; obvious (h.'i. 
racter of, 1807; gener.i ot, 1802, Uses or apph. 

e. itioii of the, 1803 
Flour-mill, a hand, 27.71. 

1 lour-mill, the imtato, 2559 

Flower of a plant, 1322; anomalies in the, 1011; 

short lived, 1719. 

Flowering, iiremature, 1084, 

Flowers, tiic most showy herbaceous, of the tern. 


perate zone, 1792. • 

Flowcr-stalk of a plant, 1323. 

Flower-st.ilk of plantB,l,1.77. 

Floyrl. Mward,his works on ngriculUire, page 1207. 
A. I). IfiM , 


A. I). IfiM , 

Fluids, ( 10 ^. 11 ,1970. 

Flux ol jifu'es inaplants, 1(599. 


Flying, the action of, 1‘I07.> • 

Fogging pasture lands, .7^7. , ^ ^ 

Fvnfalaid, Jean Francois de, tiff works on agricuU 
tiirc, j>age 1217 A 1). 1794 
Food, the best way of supplying it to animals, 2071. 
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Food of plants, 1521; as supplied by manures and 
cuKuro, IS'l'l. , 

F<>c)t|Mths, djJV. 

I'nrhes, l-'r.iticis. Ins works on agriculture, page 1209, 
A. 1) 1778 

Piiit/i/cr, (Jeorgo, M D., F. R. S, liis work on agri¬ 
culture, page 1208. A. I). 176). 

Forester, 7719. 

Forests of China, loll. ^ 

Forests of the Morea, 7.7.7. 

FoA.irshire, see Angus, 7860. 
p'orking, S128 
l^irking up crops, 3182 

Forks, the v.inuus kinds of, 21(8; used in irri- 
g.ilion, 441^2 

]'’oitii of cattle, to obtain the most unproved, 2060. 
Forms, the best, (or e.ittle, 2013. 

I'ltii/ii, .lolui, his work on agriculture, page 1207. 
A 1) I^i4. 

I',)i M/f/i, Robert, Ksq, Ins work on agiiculturc, page 
1212 A I) 1801 

I'oul.ih lonntrv, desenjition nl the, 1104 
l owls, g.illiii,ieeoiis, tiieir kinds, breeding, le.oring, 
.Old ni.iiiageiiieiit, 71 >8, anserine or j<|u.itic, 71‘)7 
Fimis, t.itteiiiiig of, lor tlie lamdoii market, 20Hti. 
I'Vdc, the, 7(,2,'i, to sIicKit, 7<i26 
Fr.iitiires in trs-es, l()7b, treatment of, 4029. 

Fi.iiiie for drying etirn on in Russia, (i8.> 

Fr.iiue, agiieulliire ol, during the middle .iges, 187; 
first .igrieolliiral survey of, .580 , favourable eir. 
ciiiiistinees ot, 381; present stale of .igriculturc 
111 , ,'382; retrospei tive view of the agriculture of, 
.‘It'll, 384, agrieulture of, in 181'), 38.7; siirlauc of, 
38ii, soil (»‘, 3«7; i lunate of, .‘388 ; the central clij 
mate ol, ‘!K‘l, the vine and maize climate of, 390; 
the olive eliiii.ite of, .591; the lamis of, 303 , value 
o( l.iiidcd pioperty in, £91, the f.irmiiig of l.iiids 
in, .'3‘i'7; corn l.irming in, 39b, me.idons of, 5*17; 
shee]! {ft, 3‘)8 ; beasts of l.iboin in, .3‘l'l, dairies of, 
. • 400, go.ats at' 'J'liibct in, 401 ; poulfty in, 402, 
swiiie of, 40:3, fish ponds of, 101; iinplements and 
opcrafions of the farms of, 40.7 ; the large farms 
of, 406; plants grown in, 407 ; foiest culture of, 
408 , leaves as tiod tor cattle m, 'lOO; fai m-hoiises 
ami ofhees in the warm disfriets of, 4U ; the old 
plough of the warm distiii ts of, 411 , one handled 
plough of the south of, 411 ; rotation of crops m 
the Boutli A, 412; live slm'k of the south of, 41.‘3, 
cnick pea of the Provencals, 413; vine in the 
south of, 414; while mulberry in the south ot, 
417; the olive in (he south of, 417 , the fig in the 
south III, 418, the aliiioiiil in the south of, 419, 
the caper ill the .south of, 420; the orange in the 
south of, 421; (he winter melon m the south of,422 
Franrti, Aliie, Ins woik on agriculture, page 1218 
A 17 1822 

Fnincoia, Nielmlas, his woiks on agriculture, page 
1217. A. IJ. 17rk3 

Frannw, Dr, his work on agriculture, page 1220. 
A D. 18'^ 

Ftascr, Hob'ert, Fsq ,his works on agriculture,page 
1210. A. 1). 179.3. 

Friction, etteets of, on roads, .3772. 

Friesland, swing plough of, nO*. • 

Frog, the esculent, 77!X); the tree, 7591. 

Fro?naf;c de FfugrJ, (3. Michel F, his work on 
agriculture, i).aKc 1217. A. D. 1802. 

Froiiil of a plant, 1.311. 

Frost, ongiii ol, 237.3. 

Fruit of plants, 1:326; anomalies in the, 1616; ma¬ 
turation and decay of, 1720. 

Fruiting, premature, 1684 

Fruits, of the northern hemisphere, 1787 ; of the 
K Indies, 1788, of China, 1789; of AfilCa, 17')i), 
ol .S Amerira, i7«l 
Fruit trees, insii Is injurious to, 7680. 

/Ai/'s means of lucservirig roads, 37.39. 

I''i i/’s opinion of narrow roads, 3601. 

Fuller’s thistle. See ’J’easel. 

F’diigi, 1'335; uses of the, 1.36(5 
Fiiimel formed in circular stacks, 3281. 
Furruw.roller, the, 2712. 

Furrow-slice, breadth ahd depth of the, 3241; degree 
to which It turns over, 3242; the most generally 
usclul lureadth of, 3246. 

Furze-bruiser, 2551. % , 

Furze fence, the, 3038. ^ • 


^ ^ I O.. 

Onfon Dufaur, Marie Armande Jeanne, his work 
on agricultarc, page 1S18. A. U. 1897. 


Gagliardo, G, B., his work on agriculture, page 
1222. 

Gaiting of com, 3176. ' 

Oalb, X, his work on agriculture, page 1220. A. O 
182() 

Gallianum, 1473 ' , 

Gallicia, state of agriculture in, 618. , , 

Gitlinaceous fowls, their kinds, brcMing, rearing, 
aikl management, 7438. , 

Gailtxi‘ 11 , Filipiio, his work on agriculture, page 
122i^ A D 1815. • 

Gath, Agostino, his works on agriculture, page 
1221. A. D. 1504. 

Galloway, statistics of, 78M. 

Galway, statistics of, pgSd. 

LGambu^’, 1480. 

Gangrene in plants, 1704. 

(tails of plants, 1389. 

Garden tarmers, 7728. 

Gardens appended to the i.aboiircrs’ cottages, 2918. 
Gardens ot inechiuiiea in Laiicasliirc, 7819 
Gas, azuiic, m animals, 1921; carbonic aeid, in the 
atmosphere, 2a.i7; carbonic acid, its ctfccts ui>oii 
germinaliun, 1.724 
G.ises, as the liiod of pl.titc'. 1523. 

Gate, tlie, 3075; coiistruetiu.i ot, 3076; tlpe liatigilig 
of, .3081, the improved swing, of tlie northern 
comities, 30!)3; Parker's improved swing, 3094; 
tile tressel bar, 3101, tlie slip bar, 3102, the 
cliaiiied slip bar, 3103, the itouhic or lolding, 3105; 
Clark'.s window sash, 31bb; Parker’s cuinpeiis- 
ation liinge for, 3082. 

Gale posts, 3086. 

Gates, lastcnings of, .3088; iron, 3085; iron, used in 
Monmouthshire, 77!)3, of fields, the proper situa. 
tioii for, 4202. 

,Gathering, 3136; orchard fruit, 4120. 

(inuUcti, (tiuseppe, his woiks on agriculture, page 

1221. A. D. 1807. 

Gavellus, Nicholas, his work on agriculture, page 
1221 A. D. 17;)8. 

Gelatine, in aiiiiii.ils, 1937, use of, 1938. 

(terns of plants, 13.')9 
Generation, equivoral, 1640. 

Gentlemen t.irmcrs, 774 k 
Georgia, 1246 

Germany, agruultiirc of, in the time of the Ro¬ 
mans, 177, agiiculturc of, during tJic middle 
ages, 192, present state ot agriculture in, .747; 
soil, surface, and climate of, .748; landed property 
111 , .749, farmers of, 750; consequence of the 
reguUtion.s ot landed proiierty in, 57] , agricul¬ 
tural produce of, .77:!; culture ot the mulberry 
and le.iring of the silkworm in, 554, the eommon 
cultivation ol, .75.7; the best p-isturcs and inea. 
dows in, .776; operations and implements of agri. 
ciiltuie III, .5)7 ; the live stock of, .758, forests in, 
579, general stale of eommon agrieiiltuic in, 560. 
Geriniii.ition, 1512; the flrst condition necessary to, 
1.713; the second conditioi], 1514; a third condi. 
tinn, 1515; a fourth conditioii, 1516, a tilth con¬ 
dition, 1517 ; pcTKxi necessary to complete, 1518; 
physical pheiiuinena of, 151!); chemical pheno¬ 
mena of 1520, effect of carbonic acid g.is in, 
1,721; effects of o),ygen, nitrogen gas, and hydro¬ 
gen gas on, 1525—1527. 

Ghost moth, the, 7674. 

Giacinto, Carlo, tiis work on agriculture, page 1222. 
A D. 1811 and 1825. 

Gialdi, Giuseppe, Ins work on agriculture, piige 

1222. A D 1818. 

Gi/ih^’s select liJ of orchard flruita, 4097. 

Gilf/cit, P'rangoi8*HiUire, his works on agriculture, 
page 12 1 7. A. D. 1797 

Gilbert, H F, his work on agriculture, page 1219. 
A. D. 182a 

Girdling trees, 1675. * 

Gludstonc't, attempt at a reaping machine, 2734; his 
machine for reaping beans, 2740. 

Glands of plants, 13i4( 

Glossology, 1292. 

Gloucestershire, statistica of, 7791. 

Gluten, 1405. * 

Glyccrla flhitaiis, 5187, 

Goat, the, 7331; the Angora, 75.32; the Syrian- 
7353 ; the chamois, 7534; the Welsh, 7335; pro¬ 
duce of the, 7336; heir of th& 7337: suet of the, 
liSi ; choice of, for keeping, 7339; the Cashmere 
shawl, 7340; the Hindustan, 014. 

Goats on the Cheviot Hills, 7809. 

'lod speede the riough. Anon, Page 1207. A. D 
1601. ^ ‘ , 

Gold tlsb, 758h, 
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Qonpylus of plants, 13fi3 

Coiul’k inipruvi'il Iwriiig instrument^, 3507. 

0oo^e, the, 7.^11 ; of, 7512, varieties ninl 

spines ot, 7'Uji brcediiiK, 7515, rcariiii;, 7511), 
leiitliers, 7517 . 

<lo(i)Cberry, n an orchard fruit, 4104. 

(jiittliiatt, J. 4h., Ins work on agriculture, paije 
1220. A. D. 1H02. * 

Omffhi, !■'. O. hi5 trork on agriculture, p.iKe fiJ). 

A. U 1H25. • 

fA.ilting trees, lOVH. ^ 

(Irani, principal, of Ireland, 877. 

(iraiii drdl-macliiiie, Morton’s unproved, J(!82. 
Granary, ^riciiltural, coiislructioii of, 28'i8; a di 
tiichcil,2859; commercial dll'll, 2bi30 j to preserve 
corn for many years, 2801. 

Granary in b,iriis witli tliii’sliing marhiiies, £857. 
Giasping, the action ol, in aiiniialH, 1895. 

Grass lands, brcakiil'g up, 581b; advantages ol, 
58.57 ; disadvaiit.’iges of, 5Stil; tliat ought not to 
hi- broken up, 58.50 

Grass, the cock’s foot, 5(301 ; the woolly '■oft, ."tiiij, 
the tesciic, siiecies of, .5070, the nieiuiow to\t.iil, 
.5b7J j the cat’s tail, or Tiftiothy, biibl, the lloal. 
iiig (eseuc, 5fiS.); tlie water nie.idow, .5()8'); tlie 
tiorin, 5flR7, the swoct-scciited vernal, .'Ki'is, the 
downy oat, Sii99, Hie annual meadow, 5700 , the 
line bent, 5701; the iinrrow-leavcd meadow, .5702, 
the hard teseue, .5707 ; the yellow oat, 5709, tlie 
forage, 5611, tlie hay, 5b >2 ,5i'is0 , the pasturage, 
5i)9.'l, late pasture, 5705 j waste ol, on being 
made into hay, 580 1. 

Grass, cutting sciond crojis of, ,1109. 

Grass imps, cutting, lor being convcrtiHl into hay, 
.'lliiS. 

Grass-harrow, 58£0 
Grasses tifluidnig the best culms for straw-iilait, 
.5701.. 

Grasses, cereal, ciiUnrc of, 4982. 

Grasses, indigenous, ot Irel.ind, 8o9. 

Grasses, mixture of, in |iastiires, 5717; nutritive 
prodints of, .5722, pastiiio, for nileiior soils, 
.5700; lor inferior soils and upland .situ.it inns, 
.5710; Sn II I) ivy’s table ol the nutritive pro. 
iliiitsoi, .5()(i8 
Grassing flax, ,5<K/9. 

Gravel lor making roads, .8012 

(iravity, centre ot, in tlic ploiigh, 20)0 

O'liiy, Aiidrgw, Ins work on agi ii iiltiire, page 1212. 

A 1) 1808, 

CSr.iaicrs, 7734. 

Grecian agriculture, proilucts of, .81 
Greeks, agriculture of the, £5, beasts of I.iboiir of 
the, 12 

Greenland, rural economy of, .500. 
lliL'CttVoij, Dr. James, his work on agnciiltui'c, 
Ii.ige 12’-’,'5 A. U. 1828. 

Giilscs, 78)0 

Giiiidiiig, effect of, on roads,.8.577. 

GiHiding fruit fiircidur, 112.5 
Gi I'l nt/iu aite, Willi.im, his work on agriculture, 
p-ige 1213 A D 1820. 

Gri.sl mills, ,8842. 

Gi o.s//ci/i’. Bishop of Lincoln, his work on agricul¬ 
ture, page 1200 A. IJ 1.5(K). 

Grniinds, wet or boggy, drainage of, 4284. 

Grouse, the red, 75a9, the black, 75()0 , the wood, 
7.501 

Grub, the, 708.5. 

Griihher, Kirkwood’s improved, 4955. 

(tiiaiar, I4ol. 

(iiiiigcon, 7 . 577 . 9 

Gindi’.]>nsts, unproved, 3724. 

Guilliinmi', Ch , bis work on ngriciilture, page 1218. 

A. 1). 1.821. 

Guilliil, Julien Joan J.ii opes. Ins n 01 k on agiicul¬ 
ture, (lage 1215 A. D. 1701. 

Oiniie.i hen, 719 3. 

Guinea pig, the, 7.'3fi(3. 

Gum, excessive exudnfion-s'of, tn remedy, 4030; 

cxudiiiioiis of. 111 plants, 1701; uses ol, 1397. 
Giiin-resms, 1472. s 
Guii|)owder, rending rocks or stones by, 4524. 

Gutter, a, 4418. * 

Gypsum, as a manure, 2296; the nature of, £297; 
operation of, 2298. 

» 

II 

Habit nf plants axonnlics of the, 1018. 

Habits, old, adlftrencc to, by tlic illiterate, 7857 
Hacks used in itrigatimi, 4t0£. * 


Ifa-iia, the, or sunk fenre, £<109. 

11.111,2)7,5 . 

llaiiiaiilt iiinwiiig. Hie, 3172. 

Hair as a niaiiun, 22)0. 

Hair.s dillVi in Ini in, 18 V), grow by the roots, 1850; 
ot .nnmals, 1831 ; colour ot, 18.54, durability of, 
18 > 1 . 

Haiiibiirgh, itc of the pr<jprn;tors of fiee lands 
iic^, b(i.>. 

IJumrl, J}u M nct'itn, 1 lenrv I.cwis du, his works 
on agriiiillnic, page 1215 A. I), I7'50. * 

ll.linillels, 2PK) 

Ilaiiiiiim ks ol the Biarilinns, 1239. • 

Hampshire, statistics of, 7815 
Haiidliarruws used m irrigalinn, 4.8'i9. 

Hand-drill, the hro.id.c.ist, 2771) 
ilaiid-diilliiigiiiailiini-s, 2.77.3 
IlaiKl.lioe, till', 2tj8, lor tiiini|», .54(ki 
Haiid-hocing', 31 SO ^ 

Haiid.m.ichiiies, agricultural, 25.37. 

Il.iiid-ni.ii hiiics, the es.sentMl, 2/8.3. 

Haiiil-raking, .11 32 

Hanover, agin nil arc of, .792 ; agricultural societies 
ol, .5< 3, landeil propelty in, 594 , land of religious 
Cinpoiatioiis in, .5'I5; oceupicis ot land in, ')>l(l; 
tree l.indol properly ot, 597 , tlic largi’ larmcrs 
III, 80,8 , tanning of the cultivators ol tree lands 
ill, 1)02, t.irniiiig ol the bauers ot, bU.); way to 
impriivc (he agio iiltuie ol, tiOn 
Happiness, tlic conslitncnisot, 7969 
Hardiness of loiistitiition, advantage of, in live 
stoik, ‘-025. 

Ilari', the, 7.394; hare warren near llaiisteail 
, Dow ns, 7‘3f).) s 

/fai/i//'s cow-house .at Glasgow, ‘2832 

William, Ills work on agiiiulturc, page 
J2I4 A I) I.S'jo • 

ir.imessing r.iltle, ,‘>2 3.5 

J/iii it.'tiin, Gnslavus, I'.si;, his work on agriculture, 
Ii.igi'I‘209 A. D 1775 • 

llariow, the, 2ti'l(); tlie Berwickshire, 2697: the 
aiigiilai-suled hiiigcti, ‘ 2 ()" 8 , tin gr.iss seed rlioni- 
b 01 d. 1 l, 211*195 tlie levi'llitig, ‘2701 , Morton’s ri- 
vidving In.ikc, ‘2/02, 2/03, llieiirusli, 2705; the 
only csscnti d, 270n. 

I l.ii rowing, ;)‘2(>l 

H.iirows, circular, 7787 , I'liilayson’s self-cleaning, 
2i 1.77. 4 

lliiilip, Fr (Srafeii von, liiswoik on agricultiAe, 
page 12l‘). A 1) 1786 

Jhii l/x, Gi'orgi's lain IS, lies work on agriculture, 
p.iKe 1219. A D. IV'lO 
Harthh s l.egacy, 252. 

JIdillib, .s.imui'l, his woiks on agriculture, page 
l‘:07. A. D I(i3l 

Harvest waggon ol Cornwall, the.7825. 

Hash, the Snlincv, £’716 

llii'tji!, I' \V , Ins work on agriciilturc, jxige 121,7. 

A D J75(). 

H’.itclii'S, 4410 

Hawks and limiting birds, 756.8 • 

Hay, moilc ot drying, in the llcbrii'e.s, 7859; salt¬ 
ing ol, .5808, 

Hay-barn, the, 2S;)6. 

Hay-binding m.a< hinc, 2.561. • 

Hay f.irnicrs, 77.37. 

Hav-kiiitc, the, 2184 • 

H.iv’iiiaking, general rules for, 5799; in Middlesex, 
.57‘i2 

Hay-rake, the, £450. 

Hay-staik, proper size for the, .8278; the building 
oi', 33286 ; of Middlesex, .5287. 5S0], 

Ilay.slalids, 2910, 

Hay swoop, the, 2729 
Hay-toddiiig niacinne, tlie, 2728 ,58i30. 

Hay-tea, to in.ike, .5809 

Hf.yiuaid, Josi'ph, Ins work on agriculture, page 
iilMl A I). 18‘25. 

llasxt, M. dc. Ills works on agriculture, page 1220. 

A. D 1827, 1820, 182.8. 

Head oi a meadow, 442*5. ^ 

Head driver of slaves iii Jamaica, 1202: 

Head maul, 4411. 

Heading down on resinous trees, S.Otin. 

Ilcadtick, James, his works on agrieulture, page 
121‘2. tA D.»I807 

Heads oyoosc stones for confining rivers, 4379. 
Heads lor thii Sconliiieinent of water in artificial 
lakes, 4.378. ' • 

Healtli ol domestic animals, |ijfv to preservif2082. 
Heat, a certain quantity of, necessary for animals, 
2075; influeiiie of, on the vital principle ot 
plants, 1659; the nature of, 2314; radiated by the 
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sun to the earth, £315 j asflected back by densi 
cIoudH, SJlfi, juTested by'fogn, mi7. 

Iloalh lands, iinproveinent of, 45;J5. 

Hebrides, statintics of the, 785!!. 

Hedge, after management of the, 2982—2986. S020 

Hedge and bank, the, .‘3027. 

Hcilge, breasted over, atter management of, 302.3. 

Hedge and dead hedge, the, .30.31. 

Hedge and ditch, the single, 2!l!K); Stephens’s moth 
of forming and planting, lyiy?; with belt, ol 
piailting, ,'3036 ; with row of trees, 3031. 

Hisige fences, 2<)72. 

Hedge in the face of a bank, 3028; in the middle or 
111 the face of n wall, .3033. 

Hedge and wall fence, 3032. 

Hi*(h'C.lnllH, 2'1S9. 

* Hedger, 7714. 

Hedge-row timber neglected, to improve, 4027 ; ol)- 
jiftions to, 4'.'0() 

Hedges, Stephens’s npininn on planting trees 
;J03.3 

Heilgos, cutting, with a knife, 7813 

Hedges, filling up gaps in, 2093 , forming m 
curved hues, 3n07 ; gates and g.ite posts in, J019. 

Hedges, deaii, 207.3; how made, 2!)7'1. 

Hedges, live, 2073; old inan.igeinent of, 29,87; to 
mend the ilefects of, 29*ll'; cutting over, 2088. 
.3021; the plashing of, .302'3 , the l.iyiiig of, 302l>, 
nper.itioii of cleaning, .3012, pruning, :3Cl.'i; pro. 
teeting fence lor, .‘JOl'i; proterting by a paling, 
.301(1; protecting by stake and rise, OOH; pro¬ 
tecting by a turf wall and single rail, 3018, the 
proja'r i hoice of plants for, 2076; age at which 
they oiigivl to be used, 2978; size of, 2979, assort, 
mg of, 2080; ilressingaiid pruning of, belore the# 
are i>iit into the earth, 2981, with posts and rails, 
.‘30 iO, prep<iration ot tbe sod lor, 2977 ; season ot 
plaiiliiig, 1008 ; iinplcineiits for forming and ma- 
naging;r2'i98 and 3010. 

Hodge-.shears,t2186 * 

Hedging and ditching, .3203. 

Hi'nemon, I’hihbcrt, Ins work on agnruItuTP, p.age 
1214. A 1). 138,3 

Hemp, .')982; soi If for, .3923 ; sowing, .5923; hiking 
the cro)) of, 502li, produce ol, 30.31 , uses of, 
.39.32; culture of, in Uussia, 077; use ot, in ligvpt, 
1083. 

Hen, sec Cook and lien, 7t39. 

Jiftu/frson, Ilnbert, his work on agriculture, page 
1212. A. I) 1811. 

Ilepklica!, 1.331. 

Herbs, oleraceous, of temperate climates, 1786. 

Herding, '>2'!2. 

Herefordshire, statisties of, 7704. 

/Ycics/iaiA'iis, Conradiis, Ins work on agriculture, 
p.ige, 1210 A 1) 1;378. 

Jle> mhstaiit, Sghi F., his work on agriculture, 
|)agel220. A. I) 1803 

Heron, the, destructive to young salmon, 3890. 

Herring (ishery, 387(3 

Heictordshf.e, st.itisties of, 7782. 

Hesiod, Ins writings, 26. 

Union, .lacqiies, his work on agriculture, page 
A n. 1214. A D 15(10. . 

Highland .Society t'f .Scotlaiiil, the, 7018. 

Higeins, Jesse, his work on agriculture, page 1223. 
A I) 1828 

Hills, improvement of, 4514 

Hills and moiiKfaiiis, to measure the elevations and 
shapes of, 33.'sl 

IhUcnbrand, Ant. his work on agriculture, page 
121‘). A I) 1784. 

Hinds in Kast Lothian, 78.34, plan of maintain- 
ii|g, 111 the best cultivated districts m Scotland, 
4870. 

Hindustan, climate and seasons of, 890; surface ot, 
8!ll , sod ot, S'12; landed property in, 893, agri- 
enltural products ot; 8"4 ; fruits of, 909 ; natural 
pastures of, out; live stork of, 911 ; implements 
and n|ier.ations of agriculture in, 919 . artiHcial 
watering in, 921, rulturc in the hilly districts of, 
<12 4 ; hni v( its in, 92.3. 

Hinny, the, (3768. 

iiilt, Thomas, his W'ork on agriculture, jiago 1208. 
1760. 

Hives, best inatpri.i1 ami form for, J605; si/e of, 
76(83 1 I^ilish, 7607; protecting from Afle cold, 
7609;. taking the honey from, 761^. 

Hoc ard castor wheel, the, 2ii7j. 

Hoe,«’'e Dutch, 2^1;, the thrust, 2401; the Sna. 
nish, 24(& ; the ponged, 51.X 

Hoe-fork, 2463. 

Hoe scythe, the, 2676. 


Hoeing between rows of crops, 3131. 

Hoes, improvements in, 2459. 

Uiiff'man, A , Ins work on agriculture, page J22(J. 
A. I> 1809. 

Hojmnnn, lili. Bd. Frcyhcrr von, his work on agri- 
culture, page 1219. A. D. 178-4. , 

Hogs of Buckinghamshire, 7783. , < 

Itbg sties, 2837. 

JlolKtcb's classidcalion of weeds, 6205. 

HoMit^i, Benj.iiniii, Ins work on agriculture, page 
1213 A. U. 1825. 

Hnllatid, Climate of, 425; landed property of, 426; 
agriculture of, 427, field implements, buildings, 
and operations of, 428,‘Simple fleldgatc of, 428. 
Jlotlaad, Henry, Esiy, M. D, his work ou agricul¬ 
ture, page 1212. A. D. 1807. 

Hullowne-is in trees, to remedy, 403Z 
Holt, John, Ins works on agriculture, page 1210. 
A D 17"3. 

Home, Francis, M. D, his work on .agriculture, 
p.ige 1208. A. D. 1757 

Home, Ileiir.-, Ins work on agriculture, page 1209. 
A. I>. 1776. 

Homer, Henry, his w'‘r('s on agriculture, page 1208. 
A D. 17(1(3. 

Honey, Polish, its three elasacs, 655. 

Honey-bee, see Bee, 7602 
Hoiiey-dew in plants, 1(>93. 

Hood, 'I'liouias Sutton, Kx], Ins work on agrieul- 
lure, p-age 1212. A. D. 1805. 

Hools of animals, 18t33 

Hop, the, 5t)'J7 ; varieties of the, fsiOO; soils for the, 
6002, planting ot the, 6008; after culture ol the, 
6011}, dressing the plants of, 6021; Liking the crop 
of the, 61)3(3; produce of the crop of the, 6()3t; 
use of the, 60 u 4; diseases ol the, (iUoO; substitute 
,, for the, li072 

Hop, the insects injurious to the, 7671. 

Hop lariiiors, 7731. 

Hop Ilea, the, 7672 
Hop louse, the, 7673. 

Hop.[)oles, setting, 602(1 

Hops, culture of, in the reign of Henry VIII, 217 ; 
culture of, in the Nothei l.inds, 484, drying, 6011; 
b.igging, (i014 ; duty on, 6064. 

Horn .IS a manure, 2249 

Hornlty, ’I'homas, Ksq, his work on agriculture, 
(lage 121.3 A 1) 181.5. 

Horned cattle, 6773; the ox or bull, 6774; varieties 
ot, 6773, wild varieties, 6775, bonas.sus and bison, 
6775; varieties of the European cow, 6776; ung, 
or cows ol Lithuania, 6776, diversity of milk m 
cows, 6777, varieties of the cuUivatKt ox, 6778; 
long-homed or Lanra.shire breed, 6779; short 
born or Dutch breed, 6780; llolderncss, Tees- 
water, Yorkshire, Durham, and Northuinberlaml 
breeds, 6780 ; middle-horned breeds — Devons, 
Sussexes, and Hcrelorils, 6782; Devonshire r.attle, 
678.3; Sussex and Herefordshire cattle, 6785; 
polled or hornless cattle, 6786; (lalloway cattle, 
6786; Sulliilk duns, 6788 ; kyrshiro cattle, 6789; 
origin of, ()79(); size, 6791, shape, 6792; qualities 
of an Ayrshire cow, 6794; Highland rattle, (>7.95; 
Argylcshirc cattle, 6796; Fifeshirc cattle, 6798; 
Aberdeenshire cattle, (i8(K3; Alderney cattle, 
6802; Irish cattle, 680.3; wild rattle, 6804: habits 
of, 6805, calving, HHIXi; castration of the calf, 
6807; killing the c.alf, 6808; criteria of a well 
m.idc bull, (WJ: criteria of excellence in neat 
cattle in general, 0810; criteria of an ox well 
adapted to labour, 6811: criteria of a beautiful 
cow, 6812; Culley’a marks of n good cow, 6813; 
rriteria of cxcEilence as derived fnim colour, 
6814; criteria of age, 6813, terms applied to dif. 
ferent ages, 6816; natural duration of life with 
the bull and cow, 6817. breeding, 6818: rearing, 
6827; fattening calves Ly suckling, 6843; fatten, 
ing cattle, 6852; Booth’s establishment fur fat¬ 
tening cattle at BrenUord, 6861; management of 
rows kept lor the dairy, 6863; Harley's dairy 
establishment at (Tlasgow, ^82; the London 
dairies of most eminence, 6896; defects of the 
l/>ndon dairy establishirt.'iits, 6W7; working of 
oxen, 6908; harness for labouring cattle, 6911; 
shoeing of oxen, 69^3; anatomy and physiology 
of the bull and cuw, (i921; diseases, 69^. 

Homs of animals, 1K30^ the markings of the, I860: 
colour of the, 1861. a 

Horns, and similar parts, composition and use of, 
1867,1868. 

Horse, the, 6216; varieties of. 6218; the Arabian, 
6219; Eurmiean varieties of, 6220; the Spanish, 
6221; the ^nch, 6222; the Flemish, the 



GENERAL INDEX. 


1261 


Dutch, 6224; the German, 6225; the Polish, 6226 
the Russian, 6227; the Swedish, 6228; Rntisl 
• varieties of saddle, 6229; the racer, 6230; ih. 
hunter, (>232; the improvoil hackney, ()2B , tie 
old En;tl>sh road, 6234; the Irish road or hunter 
6236; the Uritisn t^arieties of saddle, of more in 
fenotvdcsci^ption, 6237; British varieties of w.i 
or cavalry, 62.‘JH ; varieties of draught, 623!), fli 
black, 6240; theJCleveland bays, ('>211; thc*Siif. 
folk punch, (>242: the Clydesilale, (i'J'V; tin 
•Welsh, 6244; the Galloway, 6245 ; smaller Jiorsc 
of the High lands and isles ol Scotland, ti24i> 
Horse, organology or exterior anatomy of the,6247 
organs of the head, tiflU; the cars, 6250; th. 
forehead, 6251 ; the eyes, (1252, the laie, (>255 
the iniiarle, 1)257, the lips, (i2jH , the teeth, 6"is) 
organs of the neck, 6261 : organs of the trunk ni 
carcass, 6265; (he shoulders, ot’lid, the witlieis 
6268 , toe breast or.rounter,(i2()9, the b.irfc, 6'2T() 
the loins, 6271; the croup, 6272, the Hank, 627.), 
the belly, 6274; the whirlbunc, 6275, the sutlo, 
6276; the fore extremities or legs, (i277 , the arm, 
6278, the knee, 6280 .the c.innon or sli.uik, ii2H2 
the pastern and fetlOLk,. 6284; the teet, 6286 
the hinder extremities, 6291; colour, (ij'il; co 
lour as a rriterioii of mental and (lersoiijl oiia 
lilies, 6298. 

Horse, Imiiy anatomy or osseous structure of, 6290, 
bones of the head, 6,100, hones of the t.i(e, 6.11)1 , 
teeth, 6302, the trunk, (ilOli, the linihs, 6113, 
general functions of the bony skeleton, 6i2!‘ 
Horse, anatomy and physiology of the soli paits of, 
633.1; appendages to bone, (ix>4 , inusi les, 6 >4<), 
tendons, ()C141; Wood-vos.seU, 6113, ahsoiheiit', 
6352; nerves, 6353, glands, 61.)6, lIllegu^lellt^, 
O-i'i? ; the brain, 6.166, cars, 6,167 , the eye ami its 
appendages, ()370, nose .mil sense ol snielliiig 
(>179, the mouth, 6181, tlic tongue, 6.181, sense 
ol tasting, 6.184, the l oice, 6187 , the iici k, 6.18'), 
the chest, 6,91 , the heart, 6,>94, i ireiilatioii ot 
the blood, 6195, lungs, ri.>96; resjnration, 6.>‘)7; 
the abdomen, 6398; tlie Imtal lolt, 6112 , tlie toot, 
6416 

Horse, diseases of, i>422; general remarks on the 
healthy co.idition and disc.'ised state ot, 612.1, iii. 
flammatory dise.rses of, 6126, diseases ot the 
head, (i4‘18 , diseases ot the net k, 6419, diseases 
of the chest, 6452, (lisejse.s ol the skin, (i487, 
diseases of the extremities, 6l!)7, diseases ot the 
tei't, 6517. 

Horse, veterinary operations on, 6530; treatment 
ot w'ounds, 6531: gising balls, 6532; giving 
drinks, ()53.i; lomentatioiis and poultices, 65.il, 
fiCtons, 65.17, rowels, () CIS; blistering, 6519; 
firing, 6542; clystcring, 6)4.3; physicking, 65H, 
(Mstratinii, nicking, docKtiig, &c , 6546, bleeding, 
6547. 

Horse. Veterinary pharmacopoeia, 6748. 

Horse. Shiiciiig, fk594, irrproved shoe tor general 
use, 6595; injurious ellects of b.id shoeing, 65|I6, 
improvtsl shoe on the present plan, 65!)8, to pre- 
paie the foot lor the application ol the shoe, ()5>ir|, 
shoes for the liind feet, 66110; the bar shoe, 1)601, 
the hunting shoe, 6()02; the raeing shoe, 6603, 
grass shoes, 6604; tVost shoes, M)5 , high calkins, 
6(X)6, shoeing of diseased feet, 6607, horse pat- 
ten.s, 6608. 

Horse, criteria of the qualities of, for various pur. 
poses, 6609, of action, 6611; of liardiliood, 6612 ; 
of spirit, 661:1; of a race.horsc, 6614; ot a hunter, 
6615; of a hackney, 6616, of a cavalry horse, 
6617; ot road horses for quickdr.iught, 6618; of 
a dray-horse, 6619 ; of a waggmi hoise, 6620; ot 
a horse peculiarly adapted to the labours ol ngii. 
cilltiirc, 6621; of a horse’s agi-, ii6i5. 

Horse, breeding of, 6621^ choosing the parents, 
6631 ; properties required in a breeding mare, 
66.32; age proiier for breeding, 66.54; season for 
the generative process, 6636 , to bring a mare in 
season, 1)639; tre.itinent of»a pregnant mare, 6640. 
Horse, rearing of, 6644; treatment of the marc till 
she has weaned her foal, 6t>45; treatment of 
wcancti foals, 6(51.7 ; tAne for gelding colLs, 6650 
Horse, training of, 6653; directive language used 
to, 6654; of saddle horses, 6656; backing, 6157; 
teaching the diHerciit movements of walking, 
trotting, galloping, and ambling. 6658; of coach 
horses, 6668 ; of cart alid phiugh horses, fSoO. ; 
Horse. HorscmSnship, 6671; manege riding, 6(772; 1 
tlie art of pro;x'r riding, 6673; use of the curb j 
bridke, 6674, bfst form of saddle, GttJS ; to mount i 
■with case amVsafefy, 6676 ; a graceful and proper | 
scat, 6677; to sit a vicious Jiorse, ^78; to manage { 


an unruly liovso, 6ii7tt; advantage of spurs, 6680; 
what should be drtic preiinu,sly to uuiiiiiling, 
(>681; diMnounting, ((082, tilt* Jo^kcy mode of 
riding, (i(j8>. 

Horse, teediiig of, ()(i84 , food of Bi dish horses, f)()R5 ; 
hay, ()68(), graiii, (Ui87 , pulse, IS)83, mots, 6ti8.9 , 
mixtures, ()();ii); cooked food, t)ii!H , (piaiitity of 
leml, ()()9“ i hoi-sc ill lull walk, (>694; wateimg, 
()()95. 

Horfe, stabling and grooming, 6i)97, (he stable, 
1)1)98; toimui the rai k .mil matiger, ii‘,()2, sWilb, 
6)0.), httir, o;()5 ; clothing, Ii7li7, glooming or 
dressing, ()7l)8 , the (iirrj.i oinb, 1 ) 70 *', i.ircottiie 
hgs and lest, (.710, care of the iuimlure and 
trappings, i,71|, exeicisiiig, 0712 
Horse, management and working of, 6714, m.u 
liagiiig and woikiiig raee-hoisi's, 6/1.5 , triMtment 
ot a r.ue-horsc in low flesh, i.7In; (leatment of, 
111 good Hesh and s;iiiil.s, fi717 , choiK* n| a ridii, 
6718 , wliippiiig the horse, 671!), riminng on )e\el 
Siiiooll) groiiiii), (i72l); riding np liil), ()5J1 , alter 
managcinent, 6723, trentinent nliio die t.iie is 
over, ()724 , imuiagoig and working d) the liiinler, 
6725; phjsiikiug.il hiiiiters, (,7‘-K, working and 
iii.iiiaging of h.ukiie)s or luliiig horses, 672.3; 
Working .ind nianagmg liorses in i uriieles, 6741 ; 
working and iiiaii.igiiig call and waggon horses, 
6713 

Horse of Arahi.-i, Wi(i 2057 ; of India, 9058 
Hordes, 1)1 ceil ot, ili tin* tune of h,li7al)elh, 227; 
l)ri'eiling ol, in the tune ot Henry Vlll , 218, of 
the I'aiieol Good Hope, ll.'io , diaiight, ol Clydes, 
dale, 7S42, de.si riplinn ot, rcqiiirisl liy the lainicr, 
48iJ. <)l'Kgy)it. i(i8(i, ot tJ.illow.iy.iSlO, ol (he 
’ Jlebiides, 7.859, the Hungiriaii,'t>3l, tlie 1 :w 
naiksliin',7.842, of I.eicestersliire,77')8, ot I'lilh. 
shire, 5819, l.iliour ol, sii a day, .I2 .j 8 ; l.irge, lor 
f.iriners, JJavis's ohjeetions to, 4834, laws tor 
till iiing, to glass 111 .Votlaiid during tliw Kith cen. 
tury, 22‘l* , • 

Hoise.liue and drill-plough, ilk)c'.s, i’titiS. * 

Horse-hoe and liarion, AinoFs expanding, 2674. 
Htirsc-hoe for Ciirnips, 5101. 

Horse-hoeiiig, .(261. , 

Horse.lioes, 261)5 , the only essrnti.il, 2677; VC'eir’s 
('Xpanding, 261)9; fllaikie’s inveited, 2t)7(l; the 
Scotch, 21)71; the Moithunihi'rlaiid, 2672, and 
(Irill.liarrow, Wilkie’s, Mitt, l,|i.4iiysoii’s self- 
cleaning, 2(11)7. • 

lorsc’.r.ike, the common or Noifolk, 2724. 
iorse-raking, 3271. 
lorse roads, ./)36 

li'irtns lirdaiiuieiis, the, of 1829, 18'.'3. 
lot water, nicuhatioii ol chii knis by, 7164. 
lotteiitots, huts ot the uiiiinproveil,' 1I,A5 cattle of 
the, 11.3') 

’/uMg/iton, John, r K .8, Ins wufk on agneulturc, 
page 1207. A 1>. 1()81 

lours ot (onseiiitirc labour to wliidi aiiiinjls are 
subjected, .3237 

Imise-i rickcl, 7691 * 

loiisckvepmg, hints resjiecting, 4!*22 
lousing crops, 32''ll 

'luhrr, Kraiu'is, Ins work on agriculture, p.4gc 1220. 

A, U 1796. • 

'lubei, M., Ins work on agiirultiire, page 1220. A.U, 
1825. « 

Huha, V, his works on agriculture, page 1220. A.D. 
1801. 

Iiimincling barley, che.ip method of, 2799. 
.lunimehng machine, tMitcliell’s, 2797. 
luiiimeliiig mashes, hand, 2800 
lunger, the cause of, and mu.ms of allaying, 1964. 

Charles Heniy, i'isq, Ins work on agriculture, 
jMgel212 A. 1) 1810 

tuHtcr, Alexander, M 1), F It .S,I., and H, hii 
V (irks on agriculture, |>age 1209. A 1). 1770 
Hunting and tislnng as the only me.nis of subsist¬ 
ence, geographical extension of, 1257. 
.lunlingdonshirc, statistics ot, 7785 
lurillcs, ;>t'4(i; ornamental wooden, 3047; iron, 3048. 
lurdUiig otfdovcr croi'S, 5561. ■» 

'tuTMtil, Jean Baptiste, his works on agriculture, 
page 1217. A. 1). 1794. 

Jybiids, lti.il 

lydrogen iii^niimals, 1919: 

JygroBmter, use ot the, 2419; Professor Leslie's 
'425 ,“ie st(^’l-)ard, 2422 j the hair, 2424. 

• 

■ I •• 

cc, 2378. 

cclaiitl, rural economy of, 566. 
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II Fattore di Campagiia. An^n. page 1232. A.D.182a 
Implement!, agricultural, cnoirc of, 48^2; the fun. 
dainental, invention of, 10; for torraiiig 

and managing hedges, 2098. 3010; of husbandry 
among tlie Anglo-Saxons, 203; after the Norman 
conquest, 2U(i; of irrigation, 4392; pronged til. 
lage, 2050; the only essential, 26(»; tillage, ol 
agrirulture, 2585. 

Impregnation, m blnls, 1075; in Ashes and reptiles, 
1976; in insects, 1077. * 

Impregnation of the seed, 1525; changes consequen' 
upon, 1535. 

IqiproveracnU, oxeention of, 4600; general cautions 
respecting the, 4(il6. 

Incisions in trees, 1573. 

Independence the grand object of labour, 7057. 
t 1 ridigo the hnest of vegetables iilue for dyeing, 1415. 
Indigo plant, the, in Hindustan, 895. 

Indigo of the West Indies, 1214, 

Irillurcscifire of plants, 1325. 

Insects, injurious to agriculture, 7643; pliysiology 
of 7644: arrangement or ciassiticatinn oi, 76 >U; 
Mandibulhta, 7552; Trichdptcra, 7552, Hyirieiidp- 
tera, 7652; Coledptcra, 7b52; Orthdptera, 7502; 
Ncurdjitura, 7553; Haustcllata, 7i>53; iaipiddii. 
tera, 7653; Diptera, 76.53, A'ptera, 7653, lie. 
miptera, 765.S; HoniOptcra, 7653. 

Insects injurious to live stock, 7655; to the horse, 
7555; to horned cattle, 7657; to sheep, 7658; to 
fish, 7659. 

Insects injurious to vegetables, 7560; to wheat, 7661, 
to rye, 7662; to barley, 7(i5J; to oats, 75ii-4, to 
peas, 7555 ; to beans, 7566; to turnips, 75*)7 ; to 
nops, 757Ij to clover, 7o75; to pastures, 7ii76, to 
cabbages and other esculent vegeUblcs, 7679; to' 
fruit trees, 76SU; to plantations, 7681. 

Insects injurious to food.clothing, &c., 7589; the 
cock-roach, 7690; the nouse-cricket, 7691; the 
bacon-gjub, 7692. 

Insects, uperaftons for subduing, 7695; tpreventivu 
* o|>erations, 7o96; palliative opeiatinns, 7697; by 
entieement, 7698; the turnip net, 7699, the lime- 
dustcr, 7700; amongst gram, 7701 i.liand.picking, 
7702; catching the perlcct insect, 7703. 

Insects injurious fo trees, to destroy, 40:37. 

Instinct of plants, 1569. 

Instruments, essential, of labour, 2495; the only 
essential sc;pntific, 2521; scientific, 2496, used in 
arnculturc, the, 2476 
Integuments of the seed of plants, 1341i 
Interest the grand mover ot animals, 2059. 
liitrosusrcptiori of nourishment by plants, 1538. 
Inverkeithing Club, the, 7848. 

Inverness-sliirc, statistics ul, 7857. 

Iodine all sjionge, 1925. 

]|>ecacuana plant, the true, 1234. 

Ireland, state of agriculture in, 8u7; during the 13tb, 
14th, .and 1.5th centuries, 808, in the reign ot 
James 1, 809; after the rebellion of 1541, 812, 
ill the Iicginnmg of the present century, 815; cli. 
mate of, iil6; territorial siirhicc of, 817; soil of, 
818; the bogs ot, 819; landed property in, 821, 
circumstances in favour of, 822; leases in, 823; 
farming in, 834; rent of land in, 825; the nine 
agricultural districts otj 825; agricultural imple¬ 
ments and operations of, 836, principal gmiii of, 
837; ,thc potatoes ot; 838 ; indigenous gra.ssC8 of, 
8.39; dairies of, 841; cause of the depressed state 
ot agriculture in, 842; condition of the labourers 
of, 844; cQnti.idictory circumstances of, .845; sys¬ 
tem of under-letting lands in, 847; the tithes In, 
848; fertility of, 855; progress of agriculture in, 
8.57; general view of, 7862. 

Iron in animals, 1933. 

Irrigating a meadow tVomboth sides of a river, 4438 
an irregular ..surface from one side of a river, 
4439. 

Irrigation, 4381; antiquity of, 4382; theory of, 4385; 
implements made use ot im 4392; of arable lands, 
4450; artificial, 4429; in Cambridgeshire, 778ii. 
Irrigation, necessity of, 2203; surtaec, 2204; sub¬ 
terraneous^. 2205, rationale ol, 2212; by sea-wa¬ 
ter, 444i; expense of, 4445; objections to, 4447 j 
the principal Impediments to, 4448; the form¬ 
ation and arrangement of surfaces for, 4449; 
Farkinson’a opinion on, 7802; subterraneous, 
4461; in Britain, 4463 ; terms made use. of in, 
4404; a very commetc example of, 4440 jsn Wilt, 
shire. 7817. • 

Irritalnlity of plants, 1667. 

Islaiul^a floating oMt>*1180.' 5 

Italy, agriculture of, during the middle ages, 180; 
climate of, 164 j surAice of, 165; soil of, 165; na¬ 


tive productions of, 167; present stale of agncui. 
tureiii, 260, writers on, 261. 


Jackal!, the, of Hindustan, 918. , , 

Jikob’s opinion of the farm at Mocgcifn, 582; of the 
agriculture of Saxony, 6)3. - 
Jatnaiiyt, description or, 1199; landed property in, 
120(b agricultural operations of, 1210; agnculta. 
ral productions of, 1211; the clovers oi, 1223; 
vermin ol, 1224. 

Japan, climate and surface of, 956; soil of, 957; 

agriculture in, 958 > live stock of, 959. 

.Java, agriculture uf, 940 ; landed property in, 911; 
crops raised by the farmer for home consumption 
in, 943; crops raiseil by the colonists of, 942; 
live stock of, 944, implements and instruments 
of, 945; the poison tree of, 945 ; roads of, 947. 
Jrnnmgx, James, F.sq, his work on agriculture, 
page 12i4. A. 11. 183(1 
Jersey, statistics of, 7827. 

Jews, agriculture of 'Iiq, 18. 

Johnson, Cuthbert Win..i n, F. L. and H S.liis 
work on .agriculture, p.age i213. A. 15. 182(1 
Johnstone, John, his work on agriculture, page 
1211. A. «. 1797. 

Joints, the true, of the bones of animals, 189(1 
Jones’s kiln-drying apparatus, 2532. 

Journald’AgricuIture, &e , des Fays-Bos, Ac. Anon. 

page 12ia A. H. 1816—183(1 
Journal de la Society il’Agronomie pratique, Dec, 
y\non page 1219. A. I) 1824. 

Journeyman agriculturist, 7713. 

Juan Fernandes, the isl.itid of, 1245, 

Juice, the proper, of plants, 1496 

Sluice, piopcr, descent of the, in plants, 1561. 

Juices, Hux of, III plants, 164*1 
Juices, vegetable, circulation of, 1579 
Junctions, motionless, of the bones of animals, 
1889. 


K. 

Kaime.s, laird, his description of the tenantry of 
Scotland, 791. 

Keeping orehaid fruit, 4121. 

Keith, George .Skeene, IJ13, his work on agricul¬ 
ture, page 1212 A D 1811. 

Kelp 111 the Hebrides, 7859, inanulacturc of, 6188. 

Kentu’iti/, Lewis, Usq, Ills works on agriculture, 
Iiage 1214. A. 1). 1828. 

Kent, Nathaniel, liis works on agriculture, page 
12(19. A. D. 1775 

Kent, statistics of, 7780. 

Kentish or Herefordshire wheel, 2631. 

Keir, Kobert, F It and A .S.S, his work on agri¬ 
culture, p.ago 1212. A. D. 1809. 

Kerry, statistics of, 7881. * 

Kidneybean, the, 5287 

Kildare, statistics ol, 7868. 

Kilkenny, statistics ot; 7867. 

Killing annuals, eflect of the mode of, on their 
flesh, 2092 ; tlie Jewish modes of, 2(K)6; prepar¬ 
ation before, 2098. 

Kiln-drying oats and other corns m the straw 
5142. 

Kincardineshire, statistics of, 7851. 

King's county, statistics of the, 7869. 

Kiiiross-shire, statistics ot; 7847. 

KircudbriglitBhir(% statistics ot, 7840 

Ktrkiiatitck, H., his work on agriculture, page 
1211. A. U. 1796. " 

Kit wan, Kichard, LL D., Ac., his work on agn- 
eulturo, page 1211. A. B, 179). 

Kitchen-garden, 2916. 

■'.Icinc Schriften zur stadt und Landwirthscliaft, 
&c. &r. Anon, page 1219. A. D. 1791. 

Knapp, J. L, Esq. V.1, and A. SK, his work on 
agriculture, page 1212. A. 1). 1804. 

Knight, George, his system^f Iiaving roads, 3720. 

Knight’s opinion respecting cider-m^ing, 4129. 

Knollwall farmery, 41fi4. 

Knowledge, utility of, 7935. 

Kops, M, his work on agriculture, page 1220. A. D 
1828. - 

Krautz, Oiiillaumc, bis work on agriculture, page 
1220. A U. 1797. 

Ktunttz, J G., ins work on agriculture, page 1219, 
A. D. 1773. f - 

Kylandcne, the, 511. , * 
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I.atxlanum, 1^. 

Labour, farm arrangement oi, 4910 : rules for the, 

49ia 

labour, the Ate of, 4905. 

Laboutm o(*lTcland, condition of, 844. • 

Labourers on a Jamaica sugar estate, a 

Labourers, proposal! fur the welLbcing of, 7^ 
Labourers required on a &rin, 4877. * 

Lac, t469. <4 

Laci/ste, bis work on agriculture, page 1217. A. D 
1801. s 

Latlder, the common, 2.538. , 
iMidies' mantle, the common and alpine, 5012 
Laitnar, of Kroy, in Yorkshire, his work on agri.T 
culture, imge 1SSJ8. A. I). 1704. ' 

I.a(1ronu Isles, the, {057, 

Lafatlle, Clement, his works on agriculture, page 
1215. A. D. 1702. 

Lciffl’na.t, Barthclemy cle, his work on agriculture, 
page 1211. A. a lfi04. 

Lajurts, M. de, his work on agriculture, iiage 1218. 
A. 1). 1821. 

Lakes, method of draining, 4275. 

Lama, 7JS(i. 

Lambert, Joseph, Esq., his work on agriculture, 
page 1214. A. I). 1&2U. 

Lambing, early, how to promote, 208ft 
Lamoignon, Malcsherbes, Chretien Guill.numc, his 
Avork on agriculture, page 1217. A D 17')1. 
iMupadius, Augusto Guglielino, his uoik on agru 
culture, page 1222. A. I). 1811. 
lainarkshire, statistics of, 7842 
Lancashire, st.itistics of, 7812. 

Land, extent of, suitable loi a farm, 4781. 
laind, improvement of, by water,-1880. ' 

L'lnd, inodes of dividing, J.‘g)7; iiciv-warpetl, the 
best mode of cultivating, 4459, the practice of 
inclosing, origin of, 211 ; price of, among ttie 
Uomans, 1(19; rent of, 4790; in Srutl.ind, 4795, 
in England, 4797 , m a slate of culture, improve, 
mont of, 4588. 

Land-iigent, 7753. 

Landed proiicrty m Egypt, 13, 

Land-guard ot loose stones, 4388. 

I..and.measurer, the, 7747. 
laind.rcevc, 4838. 

Land-steward, 4bSS. 7720 j his place of business, 
4843. 

Land-stewardship, general principles of business re¬ 
latively to, 4859 
l4inil..surveyor, >1642, 77.50. 

Land-valuer, 7752 

Lands, changing the condition of, ns to 8oI.ir iii- 
llueiice, 2214, sheltering, 221.5] shading^ 2215; 
commonable, 3478; general principles of iippro- 
priating and dividing, 24‘)0. 

Lands, waste, improvement of, 4512. 

Laiidescla, his woilr on agriculture, p.igc 1222. 

A IJ 1817. 
l,aiies, 3532. 

}.an^lon, Mr., his process of seasoning timber, L 
4003. 

Laos, description of the kingdom ot, 95?. 

La|ilanilcrs’ cottages, eOl. 

I^ark, the, 7582. 

Lasteyrie, Charles Philibert dc, his works on agri. 

culture, jjage 1217. A D, 1799 
Laiirt, Projiosto, his work on agriculture, page 
1221. A. D. 179.3. 


I*nf, fall of the, 1718., 
laiaf of a plant, 1,310. « 

Leaf.colltfeting maebine, Snowddh's, 6730. 

I-eaf-stalk of plants, l.isi 
Leases in Ireland, 823 

L'uses of farms, 4K7; rents and covenants of, 4688. 
l.eaping, the action of, in animals, 1905 * 

Leatknm, 1 ic, lus work on agriculture, page 
1210. A. U. 1794. 

la'afes of plant-., anom.ilies in the, 1605. 

^avesj reproduction of, when iiijurcil, 1881. • 

/.(■ Sieir, Ins ivork on agiiculture, page 1216. 

A 1) ntW. ^ 

Li bi oci/, Philip, M. A , his work on agrieiilture, page 
1210 A. 1) 179,1. 

Leceh, the,,590.5; lhemL'dinnal,7820, foodor,7(,2| ; 
use of, 7822 

/.igoiic, J. U, Esq., his work on agriculture, p.nge 
1219 A J> l.Mi'S 

la'gliorii m.-iimtaeture of wlie.st straw, 5(l82 
Leghorn jilait, to imitate, willi the eulina of graj* 
578(i. 

l.e<>rf-, his work on agrirull urc, page 1218. A.13.182.5. 
l-egoines, the i ultiv.ctcsl, 5IH9 
Leicestershire, statistics of, 77I18. 

Leipsic, land near, 812. 

Leitrim, statistics of, ’'88,5. 

Lentil, the, .5281 , soil lor, 52S.3, produce of, 5284 ; 
use of, 528.5. 

Li'fittims,'St E B de, lus work on agriculture, iiage 
1219. A D 1828 

Jxiuuffi’, his work on agriculture, Jingc 1216. A. 13. 
1774 

Lishtos-ilr.ta-l'niunr, Lmis, his work on agrieul- 
• tore, page 1215 A D. I7(>8. 
fy’f'.Yiiwg rfc lii.Salle, Simon I’hilibert de, Ins work 
on agriculture, page 121^. A 13 1782. 

Lctr/lu'i, Ins work on .igrieulture, page 1214. A. 13. 
1602 0 
Letters an*l pajK'rs on agrictiUure, planting, 

Anon, page 120!) A. 1). 1777—181(5. * 

Letting farms, 48il. • 

J.ettiire, the imnnion Cos, .5513. 

Lew,hi. Char,, his Work on agriculture, page 1220. 
A. 13. 1825. 

Ivevcl, the, 2497; Paiker's, 2498; the common, 
2499; the water, 2500; the Amerienii or tniiiigii- 
lar, 2501; the square, 2502; used m irrigation, 
439,3. m 

I.cvelling, .3390 
Levelling harrow, 2721. 

Levelling machine, the Flemish, 2720. 
labelling stall, tlie, 2504. 

I.cver, the, 2442 

Lev, Charles, Ins work on agriculture, p.ige 1210. 
A. 13. 1787. 

Library ot U.scful Knowleilgc, •Farmer’s .Senes, 
Anon p.igc 1214 A. D, 18..W 
Licence ol rivers, 43.59. 

/.ichfenes, utility ot the, 1,3,54. 

LtrhlervcUe, J. F. dc, his work on agrie|;lture, page 
71H15. 

Life of animals, term of the, 1990; circumstances 
regulating the, UI91. 

Lifting, 3114. , 

lagainents of the bones, 1891. 

Lteer, Louis, his works on agriculture, page I2I.5. 
A. 13 1703. 

Light, as influencing agriculture, 12.59; influence 
of, on the vital principle of vegetables, J(i)8—I7fi2; 
regulation of, for plants, 1829; the nature ol, 
2325 


Latch for ornamental gates, SOiO , the reversed, 
for gates, 3091. ‘ 

Lathrop, f!. L, Esq., his work on agriculture, page 
122.3. A. 13. 1829. 

Lautence, Edward, his '#ork on agriculture, page 
1207. A. D. 1717 

Lavender, culture of, 6179. 

Lawrence, John, M A., his work on agriculture, 
page 1207, A. D. 17211 

Lawrence, John, his works on agriculture, page 
1211. A. D. 1796, • 

I.iaws, Anglo>Saxon, respecting cattle, 196, 

Laws of pasturage among th* ancient Welsh, l')7. 

Lauson, John, his work on agriculture, iiage 1211. 
A.». 1797. 

Layers, annual, of perenoiall, 1573; concentric lig¬ 
neous, of plants, strucnin'of, 1.373—1376; diverg¬ 
ent ligneous, of plants, 1376; cortical, of plants, 
structure of, 137^ 

Laying out of landed estates, 3467. 

Lead i^nes in DivnMessbire, 7839, 

# 


I.ightning, cause of, 2396; efl'ects of, on trees, to 
remeily, 4fl3.i 

Lilieshafl estate of Lord Staflhrd, 779.5. 

Lime, as a manure, 2284; cflfhct of, on wheat crops, 
2289; general principles for applying, 2290; pro. 
motes fermentation, 2291; phosphate of, as a 
manure, 2302. 

Lime n animals, 1930. 

Lime, burning, in heaps, 38fffi 3870. 

Lime, and its management as a maiiuijg, 4970. 

Lime in plants, 1.503. 

Lime, use of, in China, 1004. 

Limg-duster, the, 7700. 

Limc-kiln, Booker’s, 3863; the Mcnteath or Close, 
bunipl^ f ilcatnorn’s, S8()8, a Yorkshire, 3869. 

Limcrieilt statistics of, 7879. 

Limestone, as % inaiiurcj 2292; magiiesiam as a 
manure, 2294, test of magnesia in, 2205; machine 
MT pounding, 2808. 3871. ^ 

LineoWhire, 7801. 

Line and plummet hygrometer, 2423. 



GENERAL INDEX. 


. 131 


, Lifte and red. .. 

Lltft (IjefitMd in irricad^, 4.391. 

MHtan^lte. S«a.MMK^tbi4ii. 7815. 
Ineet^taike, af s ttuMare, SffiSS. >. ^ 

.i 4 t(orlcei Ib^ 6114; toil for, . 


Mackintosh 
. IJO7. A.. 

Xacp^\} 

aTd. ftflS. 

MaeuiUUa^ 


hUimkon ^icultare,'^e IfllOi. 
iiU 01 ) agriculture, 

. j wAta’ (b^S^;. p|anti%j* 59.53; 
.«ulttire of, 5955; UKItig t)|C oro^ of, 5956; 
B the mots of, .w/ i prod uce^frnm the root, 

" aapollectlng the aeed.of,'5961; 11<- ■ 
uure of, liutlic NctherlAnds, 4%. 
Madeira cider, recipe for making, 4135. 


liiUrature of Engllah. agrlcuUNire. foMt the revd. 
lation, 801. ' , 1'“'^ • 

work on ^^Se^UiO, page ISIS. 

Idve stock, jh^oe of, for the ^rpofot of'JbreedlAe 
qr feeding; 4835. 

' Live stock of liloidayiatkndWallachia,^. ^ . 
Live stock required for labour, 4828. 

Live stock of British agriculture, Unprovement of 
the,789^ 

litver, to promote the growBi of, in geese, 9087. 
Liv^^av. his Vssek on agriculture, page 1921, A. D. 

Loango, IKS. 

Lochleven, 7846, 

Lodges, agricultural, 7910. 

Lombardy, climate m, 282; soil of, 263; lands and 
landed property, 265, £ 66 ; inlgation of, 267; im. 
picments and toeratkniB of agriculture in, 268; 
cattle of, 269; dafries at, 270; sheep of, 271; 'ro¬ 
tations ot crops iq, 272; herbage crops in, 273; 
trees grown by the farmer in, 274. 

Londonderry, husbandry of,811; statistics o( 7892. 
Longford, statistics of, 7874 
Xamchoo Islands, description of the. 1032. 1 

iosana, Matteo, bis Work on agriculture, page 1222. 

A. I). 1811. , , 

Loudon's Gncycloptidie des LanibwirtsChuit. Anon, 
page 12m A.l>. 182a 

Loudon's Hdrtus BritUnnicus, plants sciumerated 
‘ in, 1795. • 

Zoudon,^ohn Claudius, F.L, G., Z ,aod H.A, his 
works on agriculture, page 121 % A.^- 1811. 
Louth, statistics of, 787A 

XOI 0 , David, Esrf., his work on agriculture, page 
1213. A. D. 18m 

laiw’s machine for raMng Urge stones, 2810 . 
Luccock, John, hh works on agriculture, page 1212. 
g.D. iwwT 

Lucern, 5574; varieties, 5576; soil forpg579; dlimate 
for, 5581; sowing, 5582; tmiispUntirig of, .5.585 ; 
alter culture of, 5586; to^dressings for, 5,588; 
taking the crop of, 5689, application of, 6390; 
produce of, 6591; nutritive product of, 55^; 
saving the seed .5593; diseases ol, 6594 
LUders, Ph E., his work on agriculture, page 1219 
A. D. 1769. c 

LttUm, Ch. J. M, his work on agriculture, page 
1218. A. D. 180& 

Lumbert’s mole-plough machinery, 2644 
Lupine, th^wliite, 5£^. 7. 

Lure, the, of the Swedish shepherd, 688 . 
/.ycopodineae, 1.329. 

Xycojibdiura comidaphtum as a dye, 69S. , 


2r Adam's emnlon inspecting the breadth of wheels 
for roads,,^35; system of repairing mads, 8763; 1 
theory am praalce of road-makmg, 3581. 
Machine, Chlnev!| for ponndtng seeds, 99.5, 

Machine for reaping beans, Gladstone's, 2740 1 'for 
reaping the heads of clover, 274(1; for m^ing 
clover nay, 274a I 

Machine for chqp^g cabbage, Newton's, &&!$/, 
Machinery, LumMft’s raole.mough, 2644 
Machines tor Uying land leva, 27ia 
Mocirone, Ctil 0 nd^la,*y 4 tem of-paving roads, 3721. 
Mackerel 2shery,.WT9i ' < 

Mackintosh, BqMand, bia wojrkeo agrfciAture, page 


Madeira, island of, 1147: landa ofi lliS^ live stock 
rf, 1151; fruits of, 115a 

Magnesia, as aWianure, 2304; in animals, l!^l; iip 
limestone, test of, 2295: in pUnts, 1605. 
Maidenhair tree, in China, 981. 

Mam, J., his wqrJu un agriculture, pwe 1214 A. D. 

1826-1831. . , 

Mtin, upper side of a, 4424 

, MaUe, 5149; aa a bread corn, 5150; varieties of, 
5151 vsmi and climate for, 5152 i cimare of, 5153; 

! sowing, 5155; mode of planting in America, 515&; 

I trai/daatiqg, 5157; aiter-duRure of, 5158; top. 

ping tile pUnts of, 5159; harvcating, 516U; shell. 

I ing or threshing, .5161 f produce of, 5J62: appli. 

cation ec 5163: diseases and enemies of, 5168; 

. the Mexioan bfodess of sowing, 1183; of the 
♦ West Indies, f2K2. 

Maizc-shcller, the, 2649. , ' 

Malacca, agriculture of, 948, 

Malcolm, James, hU work on agriculture, page 
1212. A. D. 180!i. ^ e 

Malcolm, William, James, and Jacob, their works 
oiragricultUto, page 1210. 'A. D. 1794 
Malenotti, Ignazio, 1:1s .wofk on agriculture, p.igc 
1222. A O. 1815 

Mallet, Robert Xavier, his work on agriculture, 
page 1216. A. D. 1780. 

Malt-dust, as a manure, 2236. 

M.-inunklia, lioxious, 7624. 

Man, Isle of, statistics of, 7815 

Management of landed propd^, 4624 

Manager of an estate; and his assistants, 4627: 

duties of, 465& ■* 

Manpnes& in .inlraata, 1934. 

ManiHas, the, or Pnll^piue Islands, description of, 

- Manim, the, of Calabria, .322. 

3danufactuclCB, c>.tablishinent of, 384.3. * 

Manufactory, evils of a noputoiis, according to 
Marshal, 3841. 

Manures, 2224; animal and vegetable, 2227; or. 
game, 2226; treatment of organic, 2231; applir<a. 
tion of, to pastures, 5822, of the Chinese, lOIXi— 
1008,; Collection of, in China, 9iKl; curious source 
of, in Clackmahnanshirc, 7846; liquid, 2:ai!}; 
farm-y.ard, appli^tioB of, 111 Scotland, 227<i; in a 
recent state, 2275; organic, the management of, 
2270; earthy and saline. 2279; fossil, 2283; se.i. 
sun when it is a)p1ied, 4968. 

Manuring, origin of, 1826. 

Manurings, ftequent, of the Flemish former, 494. 
Maps, deuiication ol, 33.58 ; writing on, 3.>;i9. 

Man hand, Jean Henri, his work on agrieulturc, 
>-ige 121 s. A.D. 1768. 

Maremmes, the, in Italy, extent of the district of, 
298 ; climate of, 29*1; surface ot, 300; estates of, 
.301; agricultural implements and operations ot; 
302. . 

Marine plants, 1745. 

Mariott’s improved maize separator, 2550. 

Marjor.tm, culture of, 6180 • 

Markets, situation of form lands in regard to, 4773 - 
Markham, Gervase, his works on agriculture, page 
1207. A. D. 1613 
Marking with the line, 3125L 
Marl as a manure, 2288. 

Marquesas Isles, the, 1058. 

Marshal’s opinion on repairing roads, 3758. 

MarshaU, William, Esq , his works on agriculture, 
page 1209. A. D. 1778. 

Mattjies, fresh water, 4558; salt water, 4560; on the 
' Thames, 456 I; Inmrovcmcnt of, 4557. 

Leouard) bis works on agriculture, page 
Flaw. il. 0.1581. . ■ « 

Massaebussetts Agricultural Repository and Jour. 

, nal. Anon, page 1223. A. D. 1823. 

Mastich, 1456. % 

MastiS; the, 7.39a 

Materials for making roads, the best, 3635; prepar. 

ation of, 3645. . , . r r- 

Materiala of ro^s^d^th of, 36M; order and mode 
of laying mit tils, 3(^. 

MnfAg-, Wdrk oq. agriculture, page 1213. 


Wdrk oq, agriculture, page 1213. 


Matter, otgahiaed, oftwo kinds, I83a 
Mattpek, the, 244A 

Matumtv, early, advantage of, in live stock, 2027. 
MaunseU, William, LUD,, his work on agriculture, 
jage 1810. A. U. 1794. * , 

Mh«^, bb works on agriculture, page 1216, A. D. 

Mauritius, description of the,flI4a 
Maw seed, the, eosa , ■ 


Uema, 


M(»Hur^^4ani!Q^^ 

M«rr«, uili^i^ ^IkirtM 
Xetkle'i e^SS^^him 
MelcMi in fUfUf 875 •, 
Mtrabnna efplanti, \3>0 
Mcifioutn ^‘Agrin^re, 


, by** 


it 

t|)ii«’4474 


t* *1 

ttn (Ht agrteultun, juge 
hi* jratk «Q ag(ictdt«|K^ 1^^ 

Wii^kon a^ncuRm«,^|)dii«’ 

JforoKue* Suon dg^ hl» ivotk on ogrtenttuK, twsn 

laiS A D assC ” 


Mi imam ot thO' raiUophik Society tw promoCioff Mbss of Ri 
AgMcuinim AnMlMaJata^ a u I78i:um oft, SiSi 
nospf wbie, && * Momnkn i 

Mei mo ghe^,introdoctkV<|K 790 Motions n 

Merinoi of tne Cape of Gtoon Hiwp, 11&. « « MoubraHt 

Mpiita, the. In bpaln, 736. >»> ^ ture, rxig 


Mpiita, the, in bpaln, 736 >»' ^ ture, r>4ge 1^13 A, V 1813 

Mefxger.J, bb trork on vriculture, page 19X Mouldebacrt, the, SuS,, 

A 13 1836 • Mound, the rarth^, 43i0, n 

Mtxico, chmathnf, 1175 1 ■nrfire of, 117b( aoil of, bankment, the,4346 

1177. agriculture of 1178, breeding of abipiala' Mou«iM>t.ed with 4 |Anct, 4340 


g Mtwa of KlncaMlifie, the,Si83, mannet of ifei^g 
!> off, SiSi • 

MoMekhn paatnrei/tovwvtMthe'Sibtrthof, 5MKt 
Mation>^i»u«pular,<)rwlrti|jb, 

( Moubrajlt Bohningtom l<aa, hla work ea agtlcul* 


with puiddle w«li en. 


J*ff . ■HA4VUI4U8C Vtj IkfOa UFTOUiUK OK MliilUitl# 

in,1188, IW 

Multfle inen, the, in Ireland, 846 
Middleiex, «taU 8 ti« of, 7771 
Muldlelm, John, Esq, his woikt tm agncultitro, 
page 1811 A D 1788. 

Mii^h Un, statistics of 78JJ, ' 

Migration of animals, 90(17 
Mlulqw of ptants, th& 1684, 

Mildew in wheat, 5065. 

MilettonM, improved, 3796 « 

Milk or cow ftinners, 7733 * 

Milking tasting of turnips, to improve, 7804, 

Mill olive. In ^min, 737 4 


Mtuinds With reversed (lopesi 4^ , pfotected hp a 

At^^Vn^uttil-iCBsbirD, improvement ol)i 

VounhUni^ impraveasenldf, 4^6 
Mouas^ the long (ailed Jield, and the shorktailed 
field, 7687 1 ln%ie l5?ostWDean,768S. 
Kowrac,31b6t thwHamaiMh^ITS,* 

, Mewing and legd.attgcnaMljr, 5816 • 

Mulberry in. ht Hindustan, 887, 

the white, tn Spain, IS). 


Millet, 5174, the common,*517S, tn Chinn, 937 , MuIm ot Pma, 873 
the Obrman, 5176| the Italian, 5178, the Polish, Mut&o, CaX limes, hiS work 5n agriculture, page 
5178$ the great or Indian, 5180$ sod for, 518i, 19tS A D 18% 
harvesting, 5186 Afhioi, 1J30 • 

Mills, establtshment of, 3837 Husules, the, of animals, 1893, ftinetioils of, 1884 

ItiUt, John, F K. 8 , his works on agilcultuK., page Museum Rusticum et Commerciale, Ac Auon. 
1308 A b 1759 pige Vm A D 176J 


Mlmhsa nilotioa, llOS 
Mraufarmers, 7741 ’ ^ 

Mines, cautions respecting, 3873, methi 
ing, 4975, psrqlwucc agamst, as a spe 
pmy, 3866 
Minnow, tbn, 7SK 
Hunts, the cultnre of 6189. 

Misl^ tl^ 1758. 

Mixture ^ fruits in clder<iiiaking, 4191 
Mocoranga, description of, 114011 
Models of mountainous estates, 3360 


MOSoi, 1030 • 

7 Husules, the, of animals, 1893, ftinetioils of, 1881 

rkk on agilcultuK., page Museum Rusticum et Commorciale, Ac Auon. 
pige 1908 A D 17W 

Mustard, the whUa and black, 6103, lufil Ibr, 8105, 
. rcs^gwS 6 lCI 6 s useM;6107, tui)sUtu(M(i(Mr,611<>, 

3873, methodi of drain. Myrrh, 1481 . 

Mt, as a specim of pro. Myrtle, wax of, 1459. 


,7894, , 

ngneultifr^ pagg 1810, 


Moldavia, ngrieuWm oC 758 > , 

Mole, the. 7631 ^ ^ 

Mole<m,J 0 V de, his work on agriculture, page 
1919 A 0 1899. 


Xmer, Ubn. IViUlant Mtm, f R 6 , hli work On 

nSwtuw. rAi816 

Matcotic prlnclHfc thfc in weietaHes, 1499 
MOqwlitan tertnMn4M.AmJAK on ae,3l2, mne 


Mdte-trapa, 9681 lay^ 613, trecs'^^^^maum Of 315$ 

Mc^ccas, or S|^ Islands, desenptum of thea,l036 hlnOM (md'frlkt bf, 316-^84 Kdia& * Oi^ 7^ 

]^onMM’S|^Ten8oa lor operanoni^ NepA^M^^e horned ^attly, dpy }| 

Amctteni Of 


WijpSgel^ia 


Amctteni of 


JAsj^Mii di^dotim A# ual^ IMdit, 

Montfet, Rie iM <»)d(ttyi8&'' A 

MooD^^Miiiianew^ ota the wpsin^Afne 



istoe of tha Dut($' and mwM sh, 468? hinded 
‘opdityoil 4371 esnoerlesoftlML^] afrnnoeiy 
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landi of, 447; ealtunof the polftar of SmeiAirko 
In, 448 i reclalmnig Und< In, 449; nuUi for niunjr 
water >n, 451, culkivatlotf^of lOine particular 
crops in, 460, wheat m ln.4SS; buck¬ 

wheat, 463; rape, 461; cultivgfton «f th* pqppy, 
467; the red clover, 470; the the 

potato in, 479; the carrot lib f^i^e wwte 
beet in, 476; manufocUiriiig beetroot lugthf In, 
478; culture of ftax in, 479: culture Of founy inf 
489, culture of the hop in. of madder 

in, 486 i culture of woad in, 491; eoUnary ve¬ 
getables of, 402; treatmoit of hsparatus lo, 493; 
inanewi in uie in, 495: agrioulfml lu^ementi 
of, 505; plough of, 506 1 agrioulturol operations 
In, 515; trenching m, 516^ live stock |p, 517: 
*i.he hone of, 518, dairies of, 593; woodmids of, 
596, artlttcial ptantatkms in, 527; the pine «oo£ 
of, 599; preservation of trees in, 539: royal 
filets of, 353 i management of the coppices in, 
536; sorts of trees cultivated in, 537, domestic 
circumstances of the farmers of, 538: form ser. 
vantrof, 540; day labourers of, 541; beggars of, 
642, clothing of the peasantry of, 61T, tarm- 
housos of, 544: labourer's cottage of, 545, cha¬ 
racter of the farmers of, 546, 

Jieuve-SglUe, Louis Joseph IJclIepIhre dc, his 
works on apiculture, page 1915. A O 1761. 

New Britain, agnculture of, 1059. 

New Brunswick, agriculture of, 1195, 

New Caledonia, sep'irulture of, 1059, 

New Guinea, agriculture of, 105J. 

New Hebrides the, agriculture of, 1052. 

New Holland, as a country for emigrants, 1056; 
general accoilnt of, 1037; mineral productions 
of, 1018 i soil of, 1039; the productions ol nature 
in, 1040; state of cultivatfon m, 1041. 

New Ireland, agriculture of, 1052. 

New South ^ales, as a country for agricultural 
eipiirrantS|1043 , 

N6w York Farnffir and Horticultural Bepository. 

Anoa page 1228 A IV1898 
New Zoaland, agnculture of, 1034, 

Newstead farmery, 4165 

Nicole’s mode of diktiUing palatable water at sea, 
4510, 

Night soil, as a manure, 9959. 

Nitre, as a manure, 9307. 

Norfeck, statistics of, 7788. 

Normandy, obmate of, 393 

North America, climate of, 1133 ; surfoca of, 1154; 

agriculture of, 1165 
Northamptonshire, statistics of, 7803. 
Northumnecland, statistics ot, 7809. 

Northumberland ploughman the happiest of la. 
tiourers, 7969. 

Norway, climate of,4687; cottages In, 693; domestic 
customs of the farmers In, 7U7. 

Norwegians, Atotne, habits of the, 1960. 
Nottinghamshire, statistics of, 7800. « 
Nourishment, abundant, necessary to produce a 
perfect-formed animal, 9051. 

Hoarse, Timothy, his work on agriculture, page 
1907. A.D. 17«f. 

Nova Scotia, 1195; 

Nubia, 1091. * 

Nucleus of the seed of plants, 1349L 
Nutmeg tree; description of the, 1033. 

Nutshiul of giants, 1333. 




L tb^n China, W|hn41ities of,6191; soil for, 
(34; climate for, Sln^gmrtng, 5139; after.cul. 
ure of, 5140; harvesMH SMI; ubi-drylng, 5149; 


Oak trees, valuing of. 407A 
Oat, the; in China, 980t^ 

6(34; cr ' 

ture of,_, _ , _, 

produceofi5144; use ofTSUd,' diseasm 0^14?.' 
Oatmesl^courks on, as a principal food, 786Q; 

Oata, insects l^ui' 

or unorganised, 1990. 
ObstamM.m hedge.makln£ to averb 3005. 
Odometer, 

lOgle’s maifolne for reaping and shfeaving com, 

oil, pure, I496j almend% 1437; rspea^, 1438 ; 
'«t beben, 1468; lin^, 1441; nh6,144^poppy, 
1443* hempsee d, 14 44. * 

Oil pl4>Mdi(r74>.<«8H> cuUkvated In France, OlOf, 
Oilvvi£^asiMlimoiheter,94Si * 

Oil-cake bruber, 155f 
OUs,aitis^,m7t m|l[|^^Mof,1962 


OU^ve^ta^ fixed, 1434} fat, 1435; drying, 1440; 

Olibanum', 14781.*'* 

Olive, the. In Spain, 797. 

Olive tree of tbe Mere^ 752 
Onorati, Nicola Cdumefla, bis woilCs on agricutture, 
pagej992 A D 1816 n 

Operatio|u of husbandry after the Norman conquest. 

Operators m forniA gradation of, 33381 
Opobalsaimim, 1461. 

Opoponax, 1476. 

Orchard, (be, 9917. 

Orchard farmers, 7730. ' 

Orchard fruits, (sibbs's tsJeet list of, 4097. 

Orshards, eboosiilg trees for, 4105. 

Orchards in Clydesdale, 7842 
Orchards, formation of, 4079; aspect, stril, and iitu- 
ation for, 4081, sorts of trees for, 4085; manner 
of planting, 4106; after-management of, 4110, 
gathering and keeping the fruit of, 41201 
Orchis, the culture of, til84. 

Order and neatness, ne«.essity of, 3370; maxims of, 
3373. 

Organi.dccoinposite, of plants, development of, 1580, 
Orkney Islands, statistics of the, /860, 

Orob^nGhc, the, 1760 

Osier grounds, produce of, 4049. 

OtahcTte Islano, 1061; sod of the, 1062; produce 
of th& 1063; hve stock of the, 1<U64. 

Otter, the, an enemy te fish, 3891. 

Ovary, fecundation of the, 1627. 

Oven, a b^ing or roasting, 2807. 

Overseer of slaves In Jamaica, 1901; hii house, 
1205 

O.X, see homed cattle, 6773 

Oi^, the common, of Hindustan, 919; of Thibet, 889; 

of the Mocca, 755. 

Oxfordshire, statistics of, 7789. 

Oxides, metallic, in vegetable ashes; 1507. 

Oxygen, in animals, 1920 

Oxygen, in the atmosphere, 9341; use of, to vege¬ 
tables and animats, 9342. 

Oyster 6ahery, .3884. 

Oysters of the kingdom of Naples, 395. 

P. 

Pall, the, 2528 

faiUet, bis work on agriculture, page 1917- A. D. 
1791 

Palm, the areca, of Sumatra, 1025; the fan. In 
Spam, 795. 

Palm trees In Hindustan, 901. 

Palmyra, tbe, of Hindustan, 906. 

Polk, Sir Lawrence, a new village seaport In Devon¬ 
shire formed by, 3859. 

Paling fences, 30i) 

Fahrtg, the simple nailed, 3040: tbe Jointed hori¬ 
zontal, 3041 , the upright lath, 3049; the buru 
zontal, of young flrs, Ac, 3045 
PaUeau, Guillaume IbuU Formanoir de, hia work 
on agriculture, page 191& A. D. 1768. 

«Pane of ground, 441A 
Pane, upper, in a meadow, 4425. 

Paraguay, descnption of, 1231. 

Paring aim burning lands, 3S)9 
Paring lands, 4536. 

Park, extent of, on an estate 3517- 
Fork-gate, the improved, SOSfl ; Porker’s sympa¬ 
thetic, 3107. 

jtarlu, number of, in the time of SIzabeth, 926 
florkinsM, Ricbaii, his works on agricultuie, page 
iJtl. iCo. 179a 

Parlqf, M, his work on agriculture; 7907. 
ParmenHer, Antoine Augustin, bis works on agrU 
culture, }we 1216. A. u 178L 
Parry,Caleb HilUeiv 3f.R F.ILS, bis works on agri¬ 
culture, page 1211. A. D. 1800, 

Parsley, 5634. 

Fsusoe^ 5471; best variety of, 5472: soil, prepar. 
ation, and nwnure, 547^ aowing, 5474: after-cul¬ 
ture, and taking up, 5477 r praduce of, 5478 ; use 
of, 5480} saving the se^ 0 ^^5481. 
ParMdg<the.7e& * 

Fasturj^, thebeetnalural, of England, plants com. 



7676} fooun»inoiis;5848}unprainHnaitof,5845: 
permanent, 5815; ^rmonent, lands best adapted 
for,585I;o1(l,toregener4te,56tSfup' ' 
mentof, 58^} weeding of, Misfs 
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Patagonia, agi^Uure of; 1345. 

PatersonH opinion of broad wlieeU, 37.12; . 
M‘Adam's road-making, S5»3 ; ^ tb« breadth «i 
road, 15l», hla ayitem of draining roads, 3GU4 
his system of repatringroadis 3761k 
Pataims^f^agricultur^^59j ia^^rtng the taste 

Pos^i^^I., bis work on agriculture, pagelSlA 
A. D. ]o26. s 

Pavement, defeeb of the common, and theory of 
, its wear, 371A 

Pavement^ 3G9fi; improvements in layiag,tS71A 
Paving roads, SC97. 

Payen et Chevalier, M M., their works on agricuU 
ture. psM leia A. U. IS^. 

Pea, the, aldl i varieties of, 6192} choice of sorts, 
6196j soil for the, 5198; climate of tlie, bVMi 
sowing th& 6200} after-eulturc of the, 6306; liar, 
vesting, 6207; threshing, 6211; prodfuce of the, 
6212; use of, 6216; saving the, 5^; diseases of 
the, &21. 

Pca-straw, use of, 6219. 

Peacock, the 7406. 

Pears, baking and desser^ fit for orchards, accord¬ 
ing to Nicol, 4093} to Gortic, 4094; to Gibhs. 
4097. 

Pears, cider, the most approved sorts of, 4091. 
Pearson, George, M.O. P.K.S., his work on agri- 
culture, page 1212. A. 1). 1806. 

Pearson’s select list of orchard apples, 4099. 

Peas, insects injurious to, 7665. 

Peat ashes as a manure In B«kshire, 7790. 
Peat.borer, the, 25191 
Peat-burning, 3210. 

Feat mosses, improvement of, 4541. 

Peaty matter, as a manure, 2^1. 

Pccblcshire, statistics of, 7638. 

Pellew Isles, agriculture of, 1056 

Peopfo, character of a, as influencing agriculture, 

Pepper, the intoxicating, of Borneo, 1029. 

Pe|)pcr plant of Sumatra, 1022. 

Perch, 7578. 

Perennials, and their annual layers, 1573. 

Pericarp of plants, 1349. 

Periodicals, agricultural, 805. 

Peridsteum of the bone, 1882. 

Perry, manufacture of, 436; produce of, by the 
acre, 4137. 

Perthshire, statistics of, 7849. 

Persia, climate of, 863; surface of, 864; soil of, 
865; landed property of, 866; agricultural pro. 
ducts of, 867; ftuits of, 869; saline deserts of, 
870; live stock hf, 871; mode of hunting the 
quell in, 87^ implements and operations ofitgri. 
culture in, 874} artificial watering in, 876} forests 
of, 877. 

Perspective, isometrical, ,3365. 

Peru, ogricuiture of, 1228. 

Peters, Matthew, his works on agriculture, page 
1209. A. D. 1770, « 

Petsai, the, a species of white cabbage, of Chino, 
988. 

Peyrouse, Baron Picot de la, his work on agricuU. 

ture, page 1218. A. tk 1819. 

Pheasant, the common, 7.648; varieties of, 7660; 

breeding 7651; foeding, 7654 
PAi^^^^^ltobY^his work on agriculture, page 

Phoenicia, agriculture of, .37. 

Phosphate of lime, as a manure, 2302. 

I*hosphimu in animals, 1922. 

Phytographv, 1925. • 

Piacenxa, Giovanni, his work on agriculture, page 
1221. A. D. 1806. 

Picardy, climate of, ^2. 

Pick, the, 2443. a 

Picking, 3122. 

Plcklliig wheat for sowing, 60281 
Pictet, Charles, his works on agrlcitltures page 
1217. A. d7i809L • 

Piers, canUon requisite in the use of, 4364} con¬ 
struction of, 4365. - 

Pigeon, the, 7533; fiesn of, 7533} varieties ei;^ 7535: 
breeding, 7637 ; terms anglied to, 7538} food of. 


75^} cleanlioess 7541} diseases of,7546} lairs 
respectlii|^7547, • * 

n's dtmg, os a unsure, 8260} use of the, in 


plK;*7m ^ 

pilchard fishery, 3888. 

Pine plantations, management of, 4017. 

Piatevt, Ills work on agriculture, page 12ia A. D. 

182a ^ ^ ' r-w 

Pearson’s method of, 4897. 

Pith of (darus, structure of th^ 1S7L 

I^ing cattle, 2092; Du Gara’s observations on. 

Pits, method of draining, 4874. 

PM, William, his woru on agricuU^^, page tflO. 

I^ttingsystem of planting, 3945. 3^C 
PlaiUngstraw, 5ftfe 

Plan of hfo, necessity of forming a, 7954“' * 

Plans of estates, to make, ,3351. 

Plantain, tlie, cultiue of, in the West Indies, 
12ia # ”• 

Plantations, as skreons on farms, 4585; filling Up 
blanks in, 3983; pruning and heading down 
trees in, 3987; the formation of, 3922; enclosing, 
3923 : preparation of the soil for, 3924; whether 
should be sown or planted, 3926; discing tlie 
plants in, 3928; mixture of trees in, %k>8; insects 
injurious to, 7681; near roads, 3621 ; neglected, 
improvement of, 44)22; for shelter, 4585; of spruce 
and silver firs, management of, 4018; thuuiiiig 
out, 4009; the proiier season for, 4020. 
Flantmg,3142; as allied to seeds and tubers, 3143; 

as appheii to plants already originated, 3144. 
Planting trees, a general prlncttdc of guidance in, 
3910; the fittest situations for, 391L; near build, 
ings, 3913; sort Of product desltea hrom, 3921; 
orchard trees, 4106; seasons for, 3937; with tlic 
diamond dibber, 3948 ;,with the j^ntlng mattock, 
3949; with the forest planter or ground adze, 
3950. • 

Plants, adtion of the atmosphere on^2344; of Brai^ 
with fibres adapted for economic purposes, 1236^ 
of Britain, distribution o% 1795; social and anti, 
social habits of, 1772; colouring, 5996; composite 
oraans of, 1308. 1568; elen^ntary organs of, 
1378. 1566; conservative appendages of, 1312; 
conservative organs of, 1306; constituent ele. 
ments of, 1610; eotvledonous and acotyledonous, 
of Britain, 1797,1798; diatributiottof, 1799,1800: 
geographical distribution of, 1801; cultnnted 
for oil in Hindustan, 900; cultivated for their 
roots or leaves, 5289; nutritive products of, 
5290; cultivated for their use in the brewery, 
6996; substitutes for, 6072; definition of, 1670; 
diseases of, 1685; distribution of, with respect to 
their systematic classifications, 1776; food of, 
1521; general distribution of, 1722; green succu- 
lent, as a manure, 22.13; hostage, 6518; Sir H. 
Davy’s table of the nutritive products of the 
principal, 6520; Imperfect, 1328; to increase the 
number and improve the nutritive qualities of, 
1825; injuries and disorders Incidqnt to, 1671 1 
introsuBception of nourishment by, 1638; mari- 
time, 17^; fluviatic, 1749 1 champaign, 17.50; 
dumose, 1751; ruderate 1752j ayJvatic, 175.1j 
alpine, 1754; parasitical, llw; domesticiM;ed, 
1765; mode of describing, 1299; tlfc most unU 
versal, 1782; the native countries Of, 1774i; iiatu. 
ral decline of, 1716; decay of the temfioraty or. 
cans in, 1717; decay of tbopermanent organs of, 
1721 1 physical virtues of, changed by cuinvatipn, 

— n -o'^S; Insertion 

. ictivc organa 
, . , _ . the total num. 

ber of sj^iM of, j tte true nourishment of, 
2147; the two metaiM^aitanging, 1302; lAefui 
and edible, of Chipai Sift) virtues of, where resU 
dent, 1497 1 of vUibid foxes, 1777; of invlsihle 
sexes, 1778; which distinguish the various kinds 
of aells, 2122. 

Plashing an old hedge, 3025. 

Plat, Hugh, his work on agricutture, page 1207. 

A. 0.1601. 

Plattes, OabrieL his works on agriculture^ page 
1207. A. D. 1®9. , ■ 

Plough, Arabian, 886; the common, of Castile, 744; 
the i;hlnese, 993} draining, 2626; wheel, 2687 
of Eaerunf. 874; forms of the diifotent Itartsof, 
2691 seat Moegelln, 588; of the Morea, 75Ss of 
Osteiobothn*. 703; the Walloon, 507: weather: • 


PImmwhouMaJ/iMff} Uie&nt^kiro47643ibfe^inf Jey’ftmovable the rlbbipgi Duelu 

wholes in, 7Sjk- lb’s lAlm coulter, 2613; tli»douhle slsft«5 2615}* 

Pigeonry, the,, 2844. *the mining or trenching, 2616} fioraerviUe'd 

Pig-house, Hwlejr'ih 2830. double Atriow, 2617; the Aigyleshhre, 2618; the 
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double mould boarded, £619^ the bmot, 96S0, thi Potato-act icof^ the, S493 


marking, 269^, Chrmer’a,28l£, Stothsid'a, SttSS, 
Horton'a trcnchldb, 2d£4, Oladitonc'a water.(Ur. 
rowing, sens, the improved Scotch, with one or 
two wheela, 2629, the Beventon. 26:i0 , the Nor- 
fUk wheel, ~a(l3S, Willue’a ilnme home wheel, 
8631, Wiikto’t improved (kictl^wheel, 3f^, 
the paring wheel, £638, Clarke'a draining, 2639, 
Morton’a drainim, 8611, the gutter, 8642, ^e 
mole, £613, the Duke of Bridgewater'a drauiiflg, 
8648, the presaing, £648, WUkie’a wheel, with a 
ahUling muaale, 7813, wheel and awing, 2587, 
Gonitruction of, 2088, materials ot; 2597, turn, 
wreat awing, 2609, the beotch awing, £>i98, the 
bcotch, 51600} hmaU'a, 8601, the Northpmber 
land and Berwickshire, £603, Wilkie a awing, 
£603, hinlayson a iron, £604, the heith, or aelf. 
cleaning, 3605, Finlayion'i Kentish skeleton 
aelf.cleaniM, £606, hinlayson s line, 2607, the 
SomerviUe'ii wing, £608 , Oray’a turn wreat swing, 

Floughboy, Anon page 1223 A D 1836 
Ploughing, 3339, snaUow, 3247, steep lands, 3251, 
relative to time, 3357, relative to season, 3268 
Ploughing ID wheat, 5031 

Ploughman, choice oi^ 1868, plan of maintaining in 
the best cultivated districts of Scotland, 4^0, 
slowness of, in some districts, 4881 
Ploughman, a good one described, S3. 

Ploughman, head, 7716. 

Pluckrut a attempt at a reaping-machine, 2733 
Plum, the, well deserving ol cultivation, 4100 
Plums, baking, the best aorta of, for an orchard, 4095 
Plums, culture of. In Austria, 629 
Plums, dessert, for an orchard, 4^ 

Plumule of plants, 1348 
Poarhing salmon, 3901 , 

Pocket, rule, the, 2605. 

Pointer, th^ 7399 

Pptson tree of Java, 046. * 

Inland, present agrieulturc of, 641, landed estates 
in, 643, houses of the noblo postmasters In, 642 
climate of, 644, surface of, 645, soikof, 646, the 
southern part of,, 647, the landed estates of the 
vice-regal ixirtion of, 649, the cultivators, 650, 
arable culture of, 651, implements and operations 
of agriculture in, 652, the live stock of, 65), the 
forests of, 651, management of bees in, 655 , im. 
prdvementa in the agriculture of, since 1814,662 
Pole cat, the, 7638 

Poliee, professional, relative to agriculture, 7909 
PoUgnac, Comte Charles de, his work on agricul¬ 
ture, page 1218 A O 1822 
Political circumstances, as influencing agriculture, 
1272 

Pollard trees, 4055 

Po/onceatt, M, his Irotk on agriculture, page 1218 
A D 1824 
Pond, a, 4421 

Ponds for collecting rain water, mode of construct 
ing, 4467, ^he (Houcestershlre, 4473, method of 
draining, 4375 

Poniev’t methods of tdanting, 3952, opinion on 
pruning, 8989 

Pomiter, P H., his work on agriculture, page 1319 
A D 183a 
Fool.flsMng, 3903 

Poppy, the, in Hindustan, 898; the small or field, 
as an Oil plant, 6099 
Pores of plants, 1388 
Porpoise, the, an enemy to fish, 3893 

i B, hia work on agriculture, page 1219 
17 1692. 

Portraying of rani objects, 3347 
PortilgaL agricultural dretimatances of, 749 
Pot tree; the, of Braid, 12S& 
potash in animals, 1937 

Potkto, the, 5931, aa human fbod, 5295, value of, 
as a IkUow crim, 6298; varieties ot tbe^ 6300, 
sidl fbr, £307, dimate tor, 6310, season for plant. 
In|;,53it, preparing the aets of, 3312, model of 
pianttn^ /%biafter.«ultiae of, 6337, taking of 
the crap of^ hA, storing and preserving, 6342, 
rfitMuce of, 5348; applleation of, 5349, the ex- 
irittTfinary appHcotions of,^l i application of, 
as nod tot live stock, 5366, machine for washing, 
SW.tht bdHnf of, 6368, ftoited, e&W, ckseaaes 

Potato^wancr, Bi% £347.. * 

Potato dihber, 2470 , 

Potato%;iM^£dirtb«|b.S494. ^ V 

Potatoes, lAtntdwOtiOD Of, W, Of Ireland, 838, to 
Vipklil,W 


Potato-weigbing maohui& 256a 
Poultry Sm Cook and Hen, 7439 
Poultry formers, 7737 

Poultry house, interior arrangement of ths^ 3842. 
Poultry houses, 2840 7431, furniture or fixtures of, 
7434, uteiwili at, at WinmJigtiKi. Lord 

Pdtirhyn'i, 7814, ‘ ’’ 

Poultiv yard, £914. 

Power rrauiiite to estimate, 3330* 
PriaudeSu.CkenuUu, Eugene, hia work on agticul., 
ture, page 1317 A. D 1794 
Prifontaine, hu work on agriculture, iiage 1216 
A D 1763 


Pressing plough, the, ^14 
Prevost, BilnMict, his w( 


work on agriculture^ page 

PritSl de SivuUa, his work on agriiulture, page 
1232. A D 1826 

Prize essays, and Transactions' of the Highland 
Soeiety of Scotland Anon page 1211 A D 
1799—183C 

Professor of agricultural science, the, 7758 
Professorships of agneuVure, 806, public, 7924 
Proht of the Roman faimc', 168 
Prohu to which a farmer is ent tied, 4799 
Propagation by seeds, 1641, by gems, 1646, by 
leaves, 1649, by runners, 1650, by slips, 16.51, 
by layers, 1652, by suckers, 1653, by grafting and 
budding, 1654 

Propagation ot the species of plants, causes limiting, 
1665 

Propago of plants, 1363 

I'roperty, landed, in England, the difihrent kinds 
and tenures of, 1388, in Scotland, ilOU, in Irc. 
land, 3406, valuation of, 3408, purchase or trana- 
e fer of, 345 >, consolidation of, 3471 
Hopnety, 3371 

Pruning, 3158, objects of, 3159 .for promoting the 
growth and bulk of a tree, 3160, tor lessening the 
bulk of a tree, Jiri. tor modil^ng the form of 
the tree, 3163, for adjusting the stem and branches 
to the roots, 3163, for renewal of the head, 31f4, 
tor cunng diseases, 3165, coppire woods, 4003, 
deciduous trees, J<)97, eftect of, on timber trees, 
o972, frondose or resinous trees, 3988, hedgA, 
4005, hedge row trees, 4006, oiehard trees, 4111, 
trees, 1677, the manner of, 3993, plantations, 
3989, the general seasons of, 3<^, implements 
ne< eesary for, 3996 

Prussia, improvements in the agriculture of, 567 
575, surface and soil of, 568, sod of the maritime 
provinces of, 569, 1 indcd estates in, 570, general 
course of cultivation in, 571, live stock of, 672, 
Implements of husbandry Of, 571, produce of the 
sou of, 574, culture of the vine in, 590, good 
eficcted by the present king of, 591 
Pubescence of plants, 1319 
Fuddling canals, >824 
Fuddling, 3827 , history of, 3839 
Pulling crops, 3181 , 

Pulp of plants, structure of the, 1370 
Pulverisation of soils, 2163 
^umps for raising water, 4.500 
Purchase of landed property, 3455 
Pushing, 3117 

Putin. Charles, his work on agriculture, page 1215 
A I> 1663 

Puuu, M A , Ilia work on agrumlture, page 1319 
A D issa 

Pyrites, use of, In burning clay, 3338 


8 uail, the, 7558, Persian mode of bunting, 87& 
uarnes, method of draining, 4374, working of, 

3861 

Quarterly Journal of Agriculture, Anon, page 1214 
AD 1828-1831 

S ueen’s county, statistics of 7870. 
ueicus Shber, in bpain,747 


Quinquina, extractor 141L 


B. 


Rahbi^ toe, 7341; wartena of toes Tisb, varieties 
of, for atocking warrent,f346t breefong and reur.c 
mg of, 7361 7366, the Angoraf J354i foetong, 
IsSy, flesh of 7358; iiise4sefis7S^ 

Babbitry, the, £8431 . , 

Babbit’* diug,w a meniuik 3262. t 
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Radclifi, Hev. T., hit work on M^ouUuit^ in» 
• lil3. A.D. 1819. 

RaM, woollen, aa a manure^ 53S0. 

IbliuroadiH Ms. 

Bailwnyt, 8785 j acNvntage of, 8791 j fbnning and 
coi} 4 ^ctmR, 8792} of stone, Matthews’s, 37ia 
Rain, 2367; phenomena of, 2368; cause of, S 
monthly and annual quantities of, 237^ * 

Rain-gauge, use of the, 2i26L • 

Rain water, roiiecting, fiom roads in ponds,44(l5. 
Rake, the, 2Mdj the horse or stubble, ^S; th 
couch-gnss, 2ra6; Weir’s improved hay or cort 
2727. * 

Raking machines, 2723. a 
Rameiita of plants, 1317. , 

Randall, J., his works on agriculture, iiage 1209 
A. D. 1761. 

Rape, 6075; soils for, 6079; sowing, 608.1; trans. 
planting, 6085; after.culturc of, 60S7; harvest 
Ing, 6089; prudiiroof, 6091; uses of, 6l®2. 
Raiw-cake, as a manure, 22,34 
Ras|)berry as an orchard ft-uit, 4104. 

Rat, the domestic or Norway, 7632. 

Rattery, Paul of Starslon’s, 7ii34 
RaUtrara, 2581. 

Rauci,F. A., his work on agriculture, page 1217. 
A. D. 1802. 

Re, Kilippo, his works on agriculture, page 1221. 
A. a 1808. 

Riawnur, R8n6, Antoine Ferrhault, sieur de, his 
work on agriculture, page 121.5. A. D 1749. 
Reaping, 3173 3178; by the acre, 31^0; wheat, 
5043. 

Reaping-hook, the, 2481; the smooth, 2482; Hut¬ 
ton's unproved, 2483. 

Reaping machines, 2731. & 2737. . 

Reaping machines, 2731. 

Rearing domestic animals, 206lt 
Receptacle of i^nta, 1324 

Rcrollection of surfaces and of country of great in. 

terest to the agriculturist, 3298 
Redidfi, Cosimo, his work on agriculture, page 1222. 
A. U 1813 

Reds, vegetable, for dyeing, 1416. 

Heed, method of thateliing with, 3190 

Reider, T., his work on agriculture, page 1220. 

A. 1). 1825. 

Rein-deer, the, 7.361. 

Religion, as ln6ueii('ing agriculture, 127.3. 

Reimie, George, Ksq, nis woik on agriculture, page 
1210. A. D 1794. 

Rent of grazing farms, 4796; of land among the 
Anglo-Saxons, 202; in Scotland, 4795; in Eng¬ 
land. 4797. 

Rents of landed estates, receiving of, 4702. 

Rents of leases, 4688, 

Repairs in drains, 4266. 

Reproduction in oniipais, 1972. 

Resin, Botany Bay, M67; green, 1466 
Resins, vegetable, 14.53; use of, 1471. 

Rhubarb, 6176; culture of, 6177; Chinese mode of 
cunng, 6176 

Rit>he, M., his work on agriculture, page 1220. 

A. a 1826. 

Ribbing. 3256 
Ribbing wheat, 5033. 

Ribworm, plointsin, the, 5625. 

Ricci Jacopo, his works on agriculture, page 1222. 
A. a 1816 

Rice, 5185; cultivation of, in Egypt, 1078. 

Richards, John, his work on agrigulture, page 1207. 
A. a 1730. 

Richardson's machine for raising large stones, 4523. 
Richter, K. F,, his works on agriculture, page 1220. 

A. a 1804. a 

Rlcinus commhnls, 862. vlS. 

Ricking of com, 3176 
Rick-stand, 'Walstetl’s circular, 2909. 

Ridder, the, an addition to the plough, 7848- 
Ridges, 3249; on dry, porous, turnip soils, 32.50; 
mode of forming straight, and of uniform breadth, 
3251; the direction ana length of, 3253 ; in Bude- 
ingharoshire,7783. • 

Ridging, 3127. 

~ - ■ - - ■ - - 4540 . . . 

,tufe, page 1S16, A..a 1770. 
Icultttte, page 122(k A. D. 

Rigaud 4e r/sfo, his work on agriculture, page 
Kia A. a 17Sfl. s 

Rigby, Edwardf M. D., F. X,. &, his works on agri¬ 
culture, page 1^6 A. D. M20. * 

Rein-deer moss, $96 • 

Rippling, 3fi0k ' 



Rippling flax, 5SP9. • . , 

River formers, 7742. 

River.meodows, 5769. 

River plants, 17^. 

Rivers, altering the course of, 4371 1 a common 
wuse of Iniury to the banks of, 4368; the natural 
licence ui, 4159; operations for improving, 4.W ; 
uusiiig to a higher level, 4^77; sometimes Inju- 
noas to lands ySOE; ., 

Rbckert, G.Ch Alb, his work on agriculturef page 
12211. A a 1800. 

Roads, the best materials for making, 3635. • 

Roads, brcadlb of, 3595; ought to be wide and 
strong, .3597; narrow, 3601; drainage of, 3009. 
Road-bridges, .‘1611. 

Roads, concave, 3670: convex, 3671 ; semi-ctmvex," 
.3674; advantage of good, 3523: M’Adsm's plan 
of making, 3527; paving of 3697 y^inclion of, 
3620; laying out over a bill, 35.59; olrertion of, 
tlirough an extensive estate, 6502; machine for 
scraping, 3749; machine for sweeping, 3751; Bid¬ 
dle's machine for rc|>airing, 3757; arrangement 
of, on farms, 4210; national, 3530 ; parochial, 3531; 
of estates, 3563; of forms, 3594: paved, 3538; 
planked, 6542; the laying out of, 3545: the line of 
direction in, 3547; on an Inclined plane, 7812; 
preparation of the base of, 3622; preservation oi, 
3727 ; repair of, 3744; the proper degree of con¬ 
vexity for, 3676; proper width of, 3566; strength 
of, stiff?; durability of, 3569; smoothness of, 
6570; wear or decay of, 3571; washing, 37.54; 
Paterson's system of repairing, 3760; M*Adam’s 
system of repairing, 3763. a 

'Road emliaiikmcnts, 3611. 

Road fences, ‘.,(>17. 

Road-harrow, Harriutt’sf .3745. 

Road-making, M‘Adam's theory and practice of, 
3581. • 

Robertson, George, his works on agriculture, pii|^ 
1210. A. D. 179.5. 

Robertson, James, D.O, his works on agriculture, 
page 1211. A. U 1799. 

Rocea, Abb^ Della, his work on agriculture, {lage 
1221. A. D. 1790, 

Roccilla tinctbria, as a scarlet dye, 697. 

Rocks, imuroicment of, 4517; primitive, 2102; of 
transition, 2103; floStz, 2104 j volclnic, 2106: re. 
lativc situation of, in Britain, 2107; how^oit. 
verted into soils, 2111. 

Rucks or stones, modes of rending, by gunpowder, 
4524^ 

Roe, the, 7371. 

Roller, the, 2707 ; the parted cast-iron, 2709; the 
spiky or comiiound, 2709; the only essential, 
9717. , 

Roller and water box, 2711. 

Rolling, 3269. 

Roiling newly laid on road metals, 3694. 

SoUinK roads, 3755; Telford’s directions for repair¬ 
ing, OT4: the best seasons for rejialirng, 3780. 
lOman authors, 44; Cato, 45; Vario, 4(^ Virgil, 

47; Columella, 48, Pliny the elder, 49; Palladlus, 
50. 

Romans, ass, use of, among thP, 105; mules, 106; 
horse, 108; dog, 108; plough of the ^maiis, 
110; wheel ploughs, invention of, 113; brake, 
114; hoes. 117—119; spade, 120; instruments, 
Roman 114—123; reaping hook, 123 : ploughing, 
among the Romans, 127; fallowing, 128 ; manur¬ 
ing, 129; marl, 130; sowing, among the Bomaos, 
131; reaping, 132; reaping machine, Roman, 136. 
lomans, culture and farm management of the, 71 j 
farm,choice of one, directed, 72;_solj, 74; villa, 
origin of the, 75; position of a, 80; dlvidw into 
three patU, 81; servants, agricultural, 85; baiUS; 

86; ploughman, Roman, requisites of a. 88; wages 
in agriculture amongst the Romans, 89; beasts of 
labour used by the Romans, 93; breeding of 
cattle, 93; training cattle, 98; oxen, how fed and 
used, 100; direction forpurcfaasing.-104; threaii- 
ing, 135; winnowing, 137} hay-makii^ 138; 
weeding, 1.39; corn, pasturing, and harrowing, 
140: watering lands, 141; draining, 143; fencing, 
144; trees, numagement oL 145; foulta of the, 
146 1 sgrasibs, cereal, 148; legumes, 149; aw. 
mum* 150; plants, herbage, 151: ciapt Uscd In 
the arts, 15*; crops, ligneous 163} ftult trees, 
364; animals, 156; mailms, 157. — 

Mmoey marsh, 4559. ’ , 

Rbnalds's select list of orchard applei, 4098. 

Roactnu, Ijgnaxio, hia wmk on tgrieultun^ page 

1221. A, D. 1804. _ 

-loot, anomalies of the, 1590. s * 

Root-breaker, 2637. 
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Soot of a pJanti 1907. * 

Rooti, edible, of tm old world, 1785. 

Bootnouie, the, 3862. 

Root* of trees, use of, 40fl5. 

Rope-twiiting machine, 3663. 

Roscommon, statistics of, 7882 
Roseneath, in Dunhaitonshlre, 7849L 
Rosin, 1454i 

RMiijr, Kad Ola, his srorks on agriculture, ntge 

1315. A. U. 1781. 

Ro8s.ahire, statistics of, 7g54. 

Ro^on of crops, necessitjr of a judicious, 4912 

Rotations suited to diffbrent soils, examples of. 

* 4931. 

Rotting in trees, to prevent, 4030L 
Bough/y, Thomas, his work on agriculture, page 
im A. p. 18831 

Roxbur^snirc, statistics of, 7836. 

Roxter, Francois, hia works on agriculture, page 

1316. A. 0 1770. 

Rubbing.post for pigsties, 38.38. 

Rules for the arrangement of farm labour, 4013. 
Rush, the esparta in ^in, 732 
Russia, portion ol^ flt (or aration, 664; climates of, 
665 i surfhre of, 6h9; soil of, 670: landed pro. 
perty in, 671; the farmeries of, 672; agricultural 
products of, 673; forming crops of the mure 
southern regions of, 674; the culture of herbage 
plants in, 675; plants grown for commercial uses 
In, 676; fruits generally grown in, 678; live stock 
of the farmer in, 67!); forests of, 680; implements 
and operations of husbandry in, 683: fleid oper¬ 
ations of, ti84; bnprovement Of agriculture in,' 
685. 

Rutlandshire, statistics of, 7802 
Rye, 5(H>9; varieties of, 5070; soil for, 5071; climate 
for, 507f; when sown, 5073; aftcr-culture, har. 
4 *Vesting, and tlireshing of, 5074; use of; 5075; as a 
green crop, .5076, sijur, or ergot of, 5079; insects 
injurious to, 76ii2 

Bye, Oeurge, ills work on agricuUdre, page 1208. 

A. D. 17J0 • 

Rye, insects injurious to, 7662 
Ryagrass, the biennial, 5654; the perennial, 5655; 
the new varieties of, 56S6L 


8ack-barrow, the, 2541. 

Saddlo.grafting, a peculiar mode of, practised in 
Worcestershire, 7792 

SaflVon, the, or autumn crocus, 6169, uses of, 6173. 
Ssfjf^oii, extract of, 1413. 

Sagapenum, 1472 „ 

Saintfoin, 5595; varieties of, 5596; soil for, 5597: 
sowing, 5690, after-culture and management oi, 
5603 : taking and using the crop of, 5606; dura¬ 
tion of, ^>9; produce of, 5610: nutritive pro¬ 
ducts of Jell; saving the seeii of, 5613, thresh, 
ing out the seeds of, 5614; produce in seed of, 
. 5616 1 diseases of, 5617. 

Salep plant, culture ol the. 6184. ' 

Salesman, agriculKiral, 7748. 

Saline solutions, as a manure, 2308. 

SalMdry, W., nis work on agriculture, page 1312 
A D. 1832. 

Snlman't attempt at a rewtng-machine, 3735. 
Salmon, 7584 , enemlesof the young, 3889, fishery 
of, M85; in rivers, 785^yiawning of, 7850; va- 
riouf modes of taking, 3^; weirs for. Marshal's 
opinion of, 3900. 

SbIkioii trout, 7852 
Salop, 1401. 

Salt, as a manure, 2306; good for most animals, 
9OT4; production of, 3tn2 
Salts, at part of the food of ;dantt, 1530. 

Salvtfi, Oio, hia work on agriculture, page 1221. 

A.D. 1777. 

Sattdarach,1437. 

Sandwich iflct, the, 1059. 

Saag’t qidnion on pruning, 3989. 

Sap, 149^ ascent of the 1539—1544; causes ot the, 
1.545—1560; elaboration of the, 1551; perspir¬ 
ation of, 1555; irf plants, 1475. • , 

Sareey-de.StOtirti, nu works on agriculture, page 
. I 9 I 0 . A.I1.17^ r 

Sartdirelli, G. B., hit worR on agriculture, page 1222. 

A. B'Sm96. %,• • f 

Sauerkraul, 5509. ^ 

Samiure’* experiiiient mpecting regetaUe extract 
as the food of plants, wSo. 

Savory, culture e4 6182 


Savoy, agriculture of, 354 { land in, 355; lands of 
the monasteries in, 356; peasantry of, 357 ; fours 
modes of occupying land in, 359; land near towns, 
560; forming Und in, 361; occupying land in, 
by grangers and by tacheucs, 368. 363; leases 

g ranted to the formers and grangersin, SMi pas. 

trage in, 365; public dairies in, Sdd; sliMpin, 
36^ vineyards in, 368; walnut trees in, 369; 
waln^ harvest in, 370; tobacco in, 373; artifictai 
grasses in, 374 ; grass lands and water meadowa 
of, ^5; anirultural improvements in, 37b; salt¬ 
works of Monbers in, 377. 

Saw, the, 8 ^. * 

Sdwin^y ulfiQi 4 

Saxony, state of agriculture in, 607; culture of the 
vine and silkworm in, 60S; the wool of, 609, ge¬ 
neral rotation of crops tu, 610; cows of, 611; 
Jacob’s opinion of tlie agriculture of, 613. 

Scales of animals, 1862 
Scatnmony. 1475. 

Scarcement in hcdgcmaking, arguments for and 
against a. 3009. 

Scarifier, Henry’s iinproyed, 8673. 

Scarifier or hash, the Silftiicy, 87I& 

ScheffiiM, L, hjs work on ugnculture, page 1220. 

< A. I). 1809. 

SehMentcr, M., his work on agriculture, page 1220. 
A. D. 1810. 

Schuster, J., and M. H.iber1e, their work on agricuU 
I ture, page 1220. A. U 1885. 

Schwerbe, N., his work on agriculture, page 1820. 

I A. U 1825. 

5cfrpus tubcrhsiis, the, of China, 986. 

Scorer, the, 249i. 

Scotland, agriculture of, afoer the Norman Con- 
, quest, 208, during the thirteenth, fourteenth 
and fifteenth centuries, 213, in the fifteenth and 
sixteentli centuries, 215: agriculture of, in the 
sixteeiilli century, 226 241 , in the seventeenth 
century, 242; agriculture in, during the Revolu. 
tioii, 770, first improvement in the roads of, 771; 
benefit to tlic agrii ulturc of, 772; general remarks 
on, 78J2. 

Scraper, the, 2464. 

Scraping, 3133. 

Scraping roads, 3748. 

Scythe, the Haiiiault, 509. 2479; the great Bra. 
bant, 510; the cradle, 2480 ; for reaping grain 
crops, 3179; used in irrigation, 4401. 

Seal, tlie, 3891. 

Seas, inconsiderable, temperature of, 2351. 

.Season for cutting trees whose barks are not made 
use of, 4044, tor sawing, cutting, or clipping living 
trees, 2156. 

Season, a wet, 2435. 

Seasoning ut timber, 4063, by steeping, 4064. 
Sea-trout, 7850. 

Sea wall embankment, 4352. 

Sea-water, as a means of irrigation, 4445. 

Sea-weed, use of, 6187. * 

Sea-weeds, as a manure, 2237. 

Sea-wrack grass, 61.95. 

Secretions, unctuous, of the skin, 1875; viscous, 
1876. 

Seed, dispersion of, 1642. 

Seed-bosket, 2526 
Seed-corn, choice of, 4855. 

Seed farmers, 7729. 

Seed harrow for wet weather, Gray’s, 2704 
Seed sown, returns of, mentioned by the ancients, 
167. 

Seeds of trees, use of, 4041. 

Selkirkshire, statistics of, 7837. 

Sinac, M., and the Baron de Ferrussac, their work 
on agriculture, page 1219. A. U. 1826 
Senna, extract of, 1410. t 
Sensation of plants, 1668. 

Serpent’s motion, the, 1903. 1906. 

SerradiUa, the, 56i9. 

Serret, Olivier de, his work on agriculture, page 
1214 A. D. 1600. 

Servants, choice of. for tbs former, 4866j the mode 
of hiring at publie statutes, 4869; management 
of, 4900. ' 

Servants, female, required in a formtar, 4878. 
Serviires, B. de, his wqrk on BgriGUltwe, page 121& 
A-l). 1786 ( 

86 safflum orientUe, 978. 6097. • 

^ttors 7400 l ' 

Setters in the United States, practice of, llffi. 

Sexes of plants, 1682. * ’, 

Shade and slater for certain plants, neceidty 
1827. 
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Shaft*, double, advantage of, on roads, S742. 
Shakei in trm, to remetfy, 4031. 

• Shape* whhai imUeata a propmslty to ihttc 
loonaat, e03I. 

Sheath, tne^ or land-guard of loose itono«, 4SC6. 
Sheave* of com, an improved method of seuio, 
L method* of drfing, 704. 

Sheaidng at com, 3175 
Sheds, portable, 1 ^ pasture lands, 5838. t 
Sheep, the, 7118 j the common, in a r^d stat 
• 7113; value of, to the British farmer, 7u«. 
Sheem varieties of, 7115; the long-woollerWritish 
7117; the short-woolled, 7118; the hornli^ 
breeds, 7119, ahcep’best suited to arable latid 
7180 ; the lone-woollcd large bleeds, 7181^ tin. 
shorter-woolled varieties, 719B; sheep that range 
over the mountainous distrirU of Britain, 71Jo 
the Spanish or Merino breed, 71®. 

Sheep, criteria of properties in, of an excellent ram, 
7148; of 8 sound healthy sheep, 714J; of age, 
7144; names of the different agi's and conditioni 
of sheep, 7145. 

Sheep, breeding, 7146 ; season of putting the rams 
to the ewes, 715.3; perUyl of gestation, 7154; keej 
of sheep after lambing, 71V)- castiatiiig lambs, 
7160 ; weaning of iamlis, 7161. 

Sheep, rearing and management of, 7162; on rich 
grass and arable lands, 7166 ; treatment of thi 
lambs, 7168; selection of the lamb stock, 7170, 
selection of the grown stock, 7178 , shearing, 
7173; washing, 7177 ; marking, 7185; shortening 
the tails, 7186; rearing and management on 
hilly and mountainous duitricts,7190; store farm 
ing, 7192. 

Sheep, folding, 7208. 

Sheep, fattening, 721*1; fattening lambs, 7224. 

Sheeii, the Merino breed, 7240; iiitmluction , 
72il; Dr Parry's experiments with, 72.12, shp.Tr. 
ing of, 7237; proiliicc of tlic wool of, 7236; Lord 
Somerville’s eX|iorimcnts with, 72.77. 

Sheep, anatomy and physiology of, 72!9; skeleton 
of, 7241 i the visceral and soft parts, 7212; wool 
of, 7243 

Sheep, diseases of, 7244; of lambs, 727.3 
Sheep, the Uerkshiro ]ialled, 77KI, of Berwick¬ 
shire, 78 k;; III Uiickingh.imshire, 7783; of the 
Cape of Goml Hope, 1127; of the farm of Coldin. 
gen, near Hanover, 600; of Dorsetshire*, manage¬ 
ment of, 7819; of the Hebrides, 78.59; of Hin¬ 
dustan, 913 1 the Hungarian, (Ki 2 ; improvement 
of, on the lanii ut Moegclin, .585; in I/Circster. 
shire, 7798; of Perthi-hiro, 7849; of Spain, 735; 
management of, 717--742; when hrst fed on the 
ground with turnips, 237. 

Slieep-shearing in Spain, 741. 

Shell-flsh fishery, 388.3. 

Shell sand, as a manure, 2288. 

Shell slug, the, 7706. 

Shells of animals, 1870. 

Sheltering farm-lands, 4584. 

Sheltering and shai/tng lands, 221 >, 2216. 

Shepherd, the, 4876. 

Shetland Isles, statistics of the, 7861. 

John, his work uii agriculture, page 12l3t 
A. U 1814 

Shocking of com, 3175. 

Shoeing of horses In flanders, 520. 

Shoots, annual, 1569. 

Shorelands, improvement of, 4567. 

Shovel, the, 2446. 

Shovelling, 3124. 

Shro|ishire, statistics of, 7797. 

Siam, the kingdom of, 949; agnculture of the, 950; 
soil of the, 951. 

Sickle, for reaping grain crops, 3179. 

Sickler, F. Ch. L., nis work on agriculture, page 
1220. A. D. 1805. ♦ 

Slda /ilisfblia, use of. In China, 982. 

Siebc’s rotatory pump, 4501. 

Siena Leone, description af, 110.5. 

Siettve, works on lyinculture, p. 1216. A. D. 1760. 
Sieves, 2528 

Sifting earth orgravek 3135. 

Silicta in animals, ]9.‘«; iiLpIants, 1504. 

Silk, culture of, in Hungaiy, 629. 

Silkworm, the, 7595; breeding of, ,7596 4 in the 
south ofT'rance, 415; . 

Simondf, 3. a L., hit work on agriculture, Ubge 1221. 
A. D. 1801. * 

Simpson, Finder, his works on agriculture, page 
1218 A. D. 1814J81.5. 

Sinclair, Oeegge, T,L. 8 , F.H.S., Ac. his work on 
kgricwture, pa^ tS18 A* ^9*- 


Sl^lair, Right Hon. Sir John, Bari., LL D., Ac. 
his works on agriculture, page Wlft A. D. 1790. 

Sinety, Andrb Louis SspriL iMs Work on agricuK 
turc, page 1218 A.I^lHlii 

Situation for a landed propnetor’i mansion, the most 
desirable, 3506. 

Skeibo farmery, 4163. 

Skin and bather, rvOuse of the maaufiicturet of, as 
a manure, 2251. 

SMn, secretions of the, 1874. 

Skins of animals, use of tlie, 2017, . 

Skirting lands, 3210. 

Skrecii plantations, 4585. 

uic positions assumed by animals diihn^ 

Slccping-roonu for single men, 2868, 

.Sligo, st.itistirs of, 7836. • 

Slit method of plaining, 3947. 

Slit-plant mg, an expeditious mode of, 3958 

Slugs, 7705. • 

Sluice, a, 4406. 

Small, James, his work on agnculluiu, page 12101 
A D. 1784 

Svutb, John, his work on agriculture, page 1^7. 
A. D. 1670. 

Smtlh, Rev. John, D. D., his work on agriculture, 
page 1211 A. D. 1798 

SmM, William, Ins works On agriculture, page 1212. 
A. 1). 1806. 


SnMh't, attempt at a reaping machine, 2736; his 
upiiiiou on irrigation, 4&7. 

Smithy, on a large farm, 2869. 

Smoking tobacco, antiquity of, 6124; 

Smut, the, in cori7, 16*13 5064. 

Smut machine, the, 2796. * 

Snail, the edible, 7618 
Snails, 7707. . 

Snow, 2J76; of great use to the vegetable kingdom, 
2.37/; heat produced from, 2324. 

Societicsf agricultural, 7911; lately fonned In BrU 
lam, 800. * V 

Society of Arts, the, 7918 • 

Society of Improvers iii the Knowledge of AgrfeuL 
ture, in ScolUncI, institution of the, 793. 

Soeiety, state of, as Influcticiiig kgriculture, 1270. 
Soda 111 animals, 1928 

Soderini, Oiovanvettorio, his work on agriculture, 
page 1221. A. D. 1622. , 

Soil among trees, cult lire of, .3<J80. • 

Soil, as iiiHuencing agriculture, 126.8 
Soils, exhaustion ot, 1.534; fertility of, restored, 
1535; how distinguished from masses of earth, 
2114: classification of, 2117; naming the genera 
of, 2118; naming the siiccics of, 2119; table of, 
2120; to discover the value of, 2121; indicated by 
the plants growing on them, 2122; the qualities 
of, discovered by chemical analysis, 2133; the 
qualities of, discovered mechanically and emptrU 
cally, 2137; the absorbent powers of, 2145; po. 
pular distinctions of, 2157; chcroleai agency of, 
Slfkl; improvement of, 2162 j pulverisation of, 
2163 ; eonsulidatiun of, 2172 : aeration or fallow, 
ing of, 2174; alteration of the constituent parts 
of, 2180, the capacity of, for retaining water, to 
ascertain, 2144; iiicineratiatuif, 21.91; burning of, 
2192 ; water with respect to,T!19*J. 

Soils, mixed or secondary, 1743; aquatic, (pr{ffants, 
1744; earthy, of plants, 1747; vegetable, of planU, 
17.55 

Soils, the most proper, for irrlgation,.4386; Smith’a 
opinion respecting, 4387; peaty, 2112; spurious 
peaty,2113, power of vegetables to exhaust, 1^19; 
In respect to farming lands, 4743 ; retentive, 
mode of draining, 4267 ; Use of the, to vegetables, 
2145. 2148: the constituent parts of, whlcti give 
tenacity, 2149; power of, to absorb water by 
capillary attraction, 2152; {wwer of, to absorb 
water from air, 21.58 

War rays, influence of, on vegetation, 2326. 

Wids, animal, 19W; the soft, 1961; the basd, 1962. 
Jolomon Isles, the, 1052. 
lomersetshire, statistics of, 7820. • 

'rmerviUe, Right Hon. John, Lord, hit works on 
agriculture, page 1211. A. D. 1799. 
tmermlle, Robert, his work on agricuRure, page 
1218 A.p. im. 

3oot,*BB a manure, 2268 
'oapdTe waste, as a manure, 2310. 
outh Amcri^, cUmatq, surface, and teU 1228 
owing, 3148 ^ 

jmring of pine seed ill FlaA^rs, 
inade of uc bushroan, 1139; the Menish, 2445; 
used In irrigation. 4395 ; the treadling, 518 
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Spadont, Paolo, hUi works oi^agrtculture, page 1222. 

A. D. wja . 

Spain, agriculture bf, in the middle of the 18th cen¬ 
tury, 714, during the 19th ccnturjL 116; climate 
of,7l5i Mirfaceof, 717] soilof.718] landed pro. 
party of, 719; had feature in the old government 
of, 720] agricultural products of, 721; rotations 
of common crops in, 733] live stock of the agri¬ 
culturist in, 734('sheep of, 735: Implement of 
aenculture in, 744; operations of agriculturl in, 
74aj forests in, 747; Improvement of agriculture 
in, 748 ] caus^of the decline of agriculture in, 712. 
Spapiels, 7401. 

5pccd, Adam, his works on agriculture, page 1207. 
A. U. 1659. 

Speculators of UlidlotblBn, 7833. 

• Spermaceti, 1948. 

Splitting the roots of trees, 31. 

Sponges, as a manure, 22.53 
Sponm, a gtiod hygrometer, 2420. 

SpottTswoode, the estate of, an example of successAil 
drainage, 4256. 

Spray of trees, uses of the, 1039. 

Springs, artincial, 4503. ^ 

Springs on lands, injury done by, 2201. 

Spring latch for gates, 3089. 

Spring, temperature of, influence of, on plants, 1727. 
Spur of rye, 5079. 

Spurry, 5632; culture of, in the Netherlands, 482. 
Spurs of animals, 1866. 

SUble, the, 28ia 

Stacey, Rev. Henry Peter, LL,B , F.L.S,, his work 
on agriculture, page 1211. A. 41.1800. 

Stack-borer, (Jie, 24^. 

Stack-cover, the, 2912, 

Stack-fUnnel, the, 2911. 

Stack-guard, the, 3238. < 

Stack-yard, the, 2906 j Mitchell’s, 2907. 

Stacking, 3C7a , 

^•rklng stage, £289. 

Stacking wood fi>r ftiol, &c„ 3207, 3208. 

Staflbrdshire, statistics of, 7796. 

Stag, the, 7370. ‘ 

Staircases to cottages, economical mode of forming, 
2895. 

Stake and rice, protecting hedges by, 3017. 

Standing, ill animals, 1899. 

StanUT), RobeA A., Esq , his work on agriculture, 
(latc 1213. A. I). 1824. 

Starch, 14iX>i plants producing, 1402 ] uses of, 1403. 
Steam-engines, employment ot, in draining, 4277. 
Steaming house, the, 2863. 

.Steaming mauhinc, on a simple and economical 
pi.in, 2805. 

Steaming and washing machine, economical, 2804. 
Stedvum, Captain, Jus residence in Surinam, 1243. 
Stcelft Andrew, his work on agriculture, page 1213. 
A. 11. 1826. 

Steelyard, Ruthven’s farmer's, 2570. . 

Steeping flax. 5905. 

Stetmicl, A. H. von, his work on agriculture, page 
1220. A. D. 1800. 

Steining wells, 4479. 

Stem of herbaceous plants, structure of the, 1377. 
I^em of plants, Monlalies in the, 1597. 

StevheiUj Goorge, his work on agriculture, page 

• 1214. A. I). 1829. 

Steiihens't mode of forming and planting the single 
hedge and ditch, 2997. 

Steuart, Sir Henry, his system of removing large 
trees, 3955 ; his conclusions respecting the Influ. 
ence of culture on timber trees, 3973. 

Stettent and IMbOUi, their work on agriculture, 
page 1207. A. D. 16I& 

Sieveiuoa'* opinion on the direction of roads, 3547 j 
.opinion on the drainage of roads, 3907i base of 
toads, 3627. 

Sirvensvn, W., Esq, M. A., his work on agriculture, 
-page 1212. A. D 1809. 

Steward, under, 7791: demesne, 7722. 

St. Helena, 1UA f ^ 

Stiefclebaek IIKety, 3881. 

Stile of Ailllng bars, 3109. 

Stiles, 3168. 

SUUhteJIeet, Benjamin, his works on agriculture, 
Tim A. D 1769. 


smulantu, artlfloM, to the vital principle of 
plants, 1^ . * 

Stipulur^ plants, 1316. , 

StlriloglM^statiitlo«y.«i;7SM \ 

Stock fWrmers, 7735. ' 

Storking a firm, 4826. 

Stocking pastures, 5826. 


Stone, Thomas, his works on agriculture, page 12ia 
A. b. 1785. , 

Stone tracks in roads, advantages of, 3546. ' 

Stones, breaking, 3121. 

Stone-oreaking machine impelled by steam, 2556. 
Stones, Edgeworth’S mode ofbrcakigg, for roads, 

f 56. • e. 

^hewing machine, 2809, 

Stonks on lands, to get rid of, 4618. 

Stoncsalarge, liow’s machine for raising, 2810. 
Stone^ machine for breaking, for roads, 3659. * 

Stonel; proper siso of, for roads, 3662. 

Stop-drag tor carriages going down hill, Rapson's, 
2:59. * 

Storax, 1485. • 

/Store urmers, 7736. 

Streams, aitiflcial, 4464. 

Strobile of plants, scales of the, 1356, 

Stubble, as a thatch for ricks, 3187. 

Stubble or dew rake, 2453. 

Stubblc.r»ke, the, 2725. 

Stumming cider-c.isks, 4132L 
Stumpf, G., his work on agriculture, page 1220. 
A. D. 1794 

Straw of barley, use of. Slid. 

Straw of corn, uses of the, 4900. 

Straw of rye, manufacture of, into plaits, 6077. 

Straw of wheat, uses of, 5051, , 

Straw, dry, as a manure, 22%. 

Straw-house, the, 2861. 

Straw-rope making, 3184. 

Straw.ropc twister, 2469. 

Straw-y.rrd, thejKllS. 

Strickland, G, Esq, his work on agriculture, page 
12U A. D 1829. 

.Structures, agricultural, of the Mexicans, 1185. 
S’.yrax, 1480. 

Subsoil, relatively to the choice of a form, 4760. 
Succession, n.atura], of trees, 3918. 

Suckow, G Adg, his work on agriculture, page 
1219 A D 177,5. 

.Siietiun, mode of adhesion by, in some animals, 1896. 
SuObcatioii of plants, 1707. 

SuiTolk punch, the, 6212, 

Stiffblic, statistics of, 7787. 

Sugar, 1398; utility of, ]3!i9i cxilture of, among the 
Moors, 711 ] ill animals, 1946; Orom the beet 
root, manufaeture of, m the Netherlands, 476. 
Sugar-cane, eulturc of, in Jamaica, 1212; in Ma¬ 
laga, 729; management of, in Egypt, ](»2; the, 
in Hindustan, 89.5, 

Sugar plantation, buildings required for a, 1204; 

live stock of a, 1209. 

.Sulphate of iron, as a manure, 2300. 

Sulphate of ]>otaasa, as a manure, 2307. 

Sulphur in animals, 1923. 

Sumatra, description of, 1021: live stock of, 1027. ' 
Summer .fallowing in ScidlUKr, when first practised, 
7'J4. 

Summer, temperature of; influence of, on plaiits- 
1728. 

Sunflower, the, as an oil plant, 6100. 

Sutherland, statistics of, 785€. 

Surface, character of, lii regard to farming lands, 
4769. 

Surface, general, of land estates, to portray, 3351. 
Surfaces, grassy, formation of, .5714. 

Surface-gutters made by cart wheels, 4301. 

Surfaces, primitive, affectiug plants, 1741. 

Surgeon, veterinary, 7755. 

Surinam, climate, surface, and soil of, 1242; pro. 

ducts of, 1243. ( 

Surrey, statistics of, 7778. 

Sussex, statistics of, 7779. 

Swan, the mute or tame, 7618; other species, 7519; 

rearing, 7520; feathers qpd down, 7.521. 

Swayne, G., A. M., his work on agriculture, page 
1210. A. D. 1790. 

Sweat of animals, 1877. 

Sweden, state of OOTicIilture in, 686; climate of, 
687; surface of, 688; soil of the valleys of, 690; 
landed property of, 681:|i00tUges of, 692; the 
fence in general use, 691; agricultural products 
oi, 695; live stock Of the farmer In, 702; Imple- 
ments and operations of agriculture in, 703; fo- 
rests 6f, 70S; the chase In, 706; improvement of 
the agriculture of, 70K , 

Sweeping, S134i. , 

Sweeping roads, 3750i • 

Sweepings of houses, u a ihanure, 2267 
Swimming, the action o^ 1908. s < 

4kvtoAanme^R., his work on agrioulfitre, page 121A 
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Swine, abhpirenoe of. In tho western counties of 
.Scotland, ISti. 

^winc, 7«T4 5 Common hojf, 727* | wild boar, 7276 
Swino, varieties uftlie common hog•» tho European 
72 H(j the Clilticse, 7!i»'*,- the Berkshire breeil 
7286; the ^.unpshire breed, 7287; the Shrepshin 
lireed, 728^; the (iloucestershirc breed, 7w&8; ihi 
Herefordshire breed, 72!IU, the Rudgwick tu^. 
72<il; the large smtted Woburn, 7292; the Wilt¬ 
shire breed, 7298; the Yorkshire breeds 7291, 
•the Northamptonshire breed, 7295; the Leicester, 
shire breed, 7296: the LIncOliishlie bTeed,^297; 
the Norfolk breed, 729^ the Suflblk brce<f,72!if>, 
the swing.Uilcd breeil,73()2: the Highland breed, 
78U4; the old Imh breed, 7^. 

Swine, breeding and rearing of, 7306. 

Swine, fattening of, 7J1.5; curing or pickling ot 
pork ; 7322; curing of bacon, 7;^!*. 

Swine, diseases of, 71K9'. 

Swine of Perthshire, 7849; of Hindustan, 915; ol 
Hungary, 635; wild, of Paraguay, 1231. 
Switzerland, agriculture in, 326; landeil property 
in, 329; valleys of the Alps of, .3JU; eboutemens 
of, .‘Ml; Mont Grenier,* in ,• 333; aviilanchcs 
of, ,3J4; glaciers of, 333; eoltages of, a‘>6; 
villages of, 317 ; the vine m, 318; fruit trees 
of, 3:19; wootls and forests of, 34M; timber, 
.341 ; the chamois goats of, 342; pastures am 
mowing grounds of, 343; cows, goals, and sheep 
of, 344) cheeses of, 346; Schabziegcr cheese of, 
347; Gru)frre cheese of, 348; cwc.milk, ehcese 
of, 349; agricultural establishment at Hofwyl in, 
350. 

System, the circulating, in animals, 1970. 

T. 

Tabic of cider apples of established reputation, 
4089. 

Tacambac, 1459. 

Tail dram, 44J4. 

'i'allow, 1951; of Croton. 1451. 

'I'allow-t rce of China, 976, 

Tameness, a proper, desirable in live stock, 2028. 
Thmus elephantipes, 1137. 

Tannin, description of, 1419; utility of, 1430. 

Tar, 1455. 

TairUo, Camillo, his vrorks on agriculture, page 
12-21. A. U 1772. 

Tarin, .5SS7 ; varieties of, 52.58; soil for, .5262 ; sow¬ 
ing, 5264 ; after.eiiiturc ol, 5270, reaping for soil¬ 
ing, .5271 ; produce of, 5274; application Of, 5276; 
diseases of, 5279. 

Tnigioni, Luigi, his works on agriculture, page 
1221. A. I). 1802. 

TaiUry, Independent, extent of, 878 ; climate of, 
879; surface of, 880; soil of, 881 ; produce of, 882. 
Taiury, Chinese, apiculture of, 1013. 

To/Anm, William Tits works, on agricuUurc, page 
1211. A. 1). 17% • 

Taxes, and other burdens, 4802. 

Taxonomy. 1301. 

Tea districts of China, 968. 

Tea plant, culture of the, in China, 969; gathering 
of the leaves of the, 970; curing of the Icivcs of 
the, 971; the different sorts of, 972; the more se¬ 
lect sorts of, 973; substitutes for the, 974; the 
oil-be.iring, 975. 

Teasel, the, 5935; varieties of, 5936; soils for, 6937; 
sowing, 59:18 ; aftcr-cuiture of, 5910; taking the 
ertq) of, S2+2 ; produce of, 5946; use of, .5946; to 
save seed of, 5947; injuries tofsbich it is liable, 

sm 

Ttlfwd'a directions for repairing roods, 3774; opi¬ 
nion on wheels proper for roads, 3731; opinion of 
the width of roads, 35%; side-drains for roads, 
S6($; road fences, 3619; base of roads, 3627. 
Temperature as aSming the distribution of plants, 
1725; variations in the, 2350; as induencing agrU 
culture, 1250; of a countryrrulcs for determining, 
1730; eSbcti of, on the distribution of animals, 
2004; in the three awes, the most remarkable 
circumstances respecting, 173L 
Tenancy, diilbrent species of,e4672. 

Tenants, management of, 4663; proper treatment 
of 46Q& * ' 

Tench, 7575; stocking with,**?37& 

Tendrils of planto, 13lSi * 

Tenure on whieh lands are held for fkming,4786. 
Terms, technical, of science^ use of, 1293. 

Terra del Fuega 424& 

Terra Firma, Almate, sur&ce, solL and produc¬ 
tion! of, 1227, • , » 


Terrace, cultivation 0 / the Chinese, 1009. 

Terrier, 7‘,98. * , a 

TertUr, Henri Alexandre, his works OH agriculture, 

,„pagel217 A.D 1791. 

fpstu of plants, 1841, 

l^estmlin&ria ciephiotipes, 1137. 

let tiering e^ttle on clover crops, 5660. 

1 evhit.'tare, !)ee Roxburghshire, 1SS6. 

Tenures, the Ohrous, ofanliuals, UMS; the cellular. 
Of animals, litiO; the pulpy, of animals, 19GU 
Thaer, Alb, his works on apiculture, page 12201 
A. D. 1798, ' ^ 

Thatch, application of, to stacks, 318& • 

Thatching, 3185. 

'J-hpching hay and corn stacks in England, 3168 i 
the roofs of buildmp, 3189; widi reed, 319(1, m 
Thiitcliiiipknife, tho, 2487. 

Tbrrrsx, Thdr., his work on apiculture, page 1230, 
A- D. 1808 ^ 

Thcimometcr, use of the, 2431. 

Thermometers, scales of the difn>re«t,94.')9. 

Thessaly, apirultiiral eircumstaiices of, 757. 
Thessaly, the plain of, 757. 

Tliilict, climate of, 1014; surface of, 1015; apicul¬ 
ture of, 1017; animals of, 1018: architecture oL 
1019. 

Thterat, his work on agriculture, page 121.5. A. D. 
1768 

Thirry, P. J, Ills work on agriculture, pap 1218 
A. D. 1822, 

Thinning out plantations, 4009: the proper seMon 
for, 4020 

Tliitiiniig plants, .3141. 

Tlliiiiiings of trees, use of, 4010. • 

Thirst, the cause ot, 191)5. 

I'histle-drawers, 2467 
Tliistle e\tir|>.ator, liahci*s, 2468 
Tbistle-lioc, the, Si)76. 

Thmm, >L Andre, his work on agriculture, page 
1218. A. U 1812. t 

Tbimtsun, Hev Jolin, H.D.^ his work on apicul¬ 
ture, page 1211. A. U. 1800. 

Thread plants, 5993. 

Threshing by the flail, 3198 • 

Threshing floor, 2849; in Gloucestershire, 2850; 
boarded, 2851; cartiien, 2852; ofbrick, 2853; or 
wood, 2854 

Threshing maehlne, first notice of one,*765; the 
2775; seeond attempt at a, 2776; third atti . 
at a, 2777; Meikle’s two-horse, 2789; Meikle’s 
water, ftv., 2788 2791 ; Weir’s portable two-horse 
power, 27ffi5; Lester’s portable, 2794; Forreal’i 
portable, 2795; the band, 2!>46: a locomotive 
steam, 2:748; of a peculiar construction, erected 
by Stirling gt Howmuir, 7850; iwrlable, 2792. 
Threshing and p^aratory maipines, 2773; lin. 

proioments on, 2779: advantages of, 2782. 
Threshiiig.mill barn, the, 2855, 

Threshing wheat, 5044. 

Thunder, cause ot, 2390; season of, 2393. 

Thunder rloiuls, 2;>95. * 

Thunderbolts, 2.194. 

Tbvme, culture of, 6180. 

Tibbi, Tliomas, Ins work on agriculture, page 1212, 

A. 1). 1868 • 

Tiebe, William, Esq, his work on apiculture. 

page 1211. A U. 1862. 

Tillage, Cliinese, object of, 997. 

7VM, du, his woik on agriculture, psgf 1215, A. U. 

ms. 

Timber, price of, 4077. 

Timber surveyor and valuer, 77SL 
'Timber trees, the most uscftil, of temperate and 
warm climates, 1798 • 

Timber trees, the usual modes of lUsposing, 4078 
I'imber, valuation of, 4069. » 

llmo-book, the, 3382. 

Tipperary, statistics of, 7878. 

Tithes. 4798; in Irelaiul, 848^ 

Tobacco, * ’ 



management of, 6141; curing proieas of 
suggestions respecting, 6144; produce ofi 6146 ( 
saving the seed of, 6147; value of, as on agiicul. 
tural crop, 1)148; diseases and enemies of, 6152 ( 
roanufteture ot, 6154; of the Cape ot Good Hope, 
1124; In Hindustan, 8% 

,'qkay, preparation of, 627: 

Tctlord, Claude, his work on aspnoultui^,;;!^ 1218 
It.D. 1805. , . 

'oll-gates, impoved, 3276. 

’oll-housc at Blgeware, 3726. 
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Tonuto, ID Sicily, 319 * 

Tonqum, deKAj^bn of, 955 
Tool home, the, S86& 

Tool! fbr boring, Good’i, 2607 
Toot), esoentUl, of agriculture^ S416 
Tom of treoe, stunted, cauw of, withered or 
o^red, cause of, 4031 ^ 

TerpUIrty of aniinals, 900S. 

Tortoise, the common. 7599, tiie mud, 7593,stbe 
tshfi, of Hungary, 637 

Towers for watching in used by the Mexicans, 486. 

Town, fondlng the |dan of a, 3849 

TVAcM, his works on agriculture, page 12S2. A D 

KX® * 

Tradesman's yard, 2915 

I l^anquilhty necessary for domestic animals, 2079 
1 ransfer of landed property, 3455. 

JTransplsnting, 3141 

TV anmai^ P, his work on agriculture, page 1220 
IV 180^1 

Treatise eonceming the manner of fallowing 
ground, &c Anon page 1207 A D 1724 
1 realise on Milk Anon page 1213 A D 1825 
treatise on Husbandry, the 6rat 1 nglish, 219 
Trees, the beauty of, 3^, the best mode of cub 
ting, 4046, culture of the soil among, 3980, large, 
the transplantation of, .1954, mixture of, in plant¬ 
ations, £158, natural succession of, .®18, the 
ordinary products of, 40J8 , placed round ponds, 
cffoct of, 4476, suitable for ditttrent soils, 3919, 
for diflbrent climates, 3920, treatment of wounds 
and casualties in, 4028 
Trefoil, the bird s foot, 5637 
Trench, 4412 • 

Trench dram, 4413 
IVonching, 3126 
Trenthain cstatu, the, 77911 

TV immrr, Joshua Kirbv, his work on agriculture, 
Dage, 12lV A I) 1839 
Troon, harbouispt, 7841 
Trout, the, 7583 
Tripoli, description of, 1093 
Ttether, his work on agriculture, page 1216, A D 
177 JL 

TVuek, the, 2543. 

Trunk, lu 4407 
Trunk of a plant, 1308 
TrUming straw or hay, 3196 
Tube, flexible, tor cattle, 2531 
Tubers, e^blc, of China, 984 
lubes of plants 1360, large, 1‘36I, simple, 1362, 
porous, 1383, spiral, 1384, false spiral, 1385, 
mixed, t38b, small, 1387 

TtUl, JeUiro. agneultural iinproremcnt intrmluccd 
by, 777, nis works on agniulture, page 1208 
A D 1731 r 

Zb/7 s system of husbandry, 778—785 

1 unis, agriculture of, 1094 

1 unnels across a road, o614 

Tujv^U ^ his work on agrieulturo, page 122Z 

TmWy, louis Franfols Henri dc Monon, his 
works on agriculture, page 1215 A 1) 1700 
Turbot fishery, 3878. 

Turl draining, the Cheshire mode of, 4298. 

Turl kipfo, the, used in irrigation, 4397 
1 iirf spade, the, 2447, used in irrigation, 4394 
Turkey, the, 186, in a state of nature, 7487 • ra 
rieties of, 7488, breeding, 7489, fattening, 7491, 
feathers, 7492 

Turkey, Asiatic, 860, plants and animals of, 862 
Turkey, Curopcai), climate and seasons of, 751, the 
poorest agrieultilTe In, 761 
1 urftlsh empire, the, 7 0. 

Turn of water, 4422 

Wuncr, Nicholas, hu work on agriru ture, page 
1210 A D 1784 
Turnip, the bwedish, 5409 
IVirnip ehopper, 2572. 

lumlpdnIMbe improved Northumberland, 2687, 
Frendi's, VfflS, the NoKliumberland one row, 
2i^, Weir's manuring one row, 2690 

(Mm of 500 acres, anomalous design for a, 

TWnip-hoelnn, ^265. 

THimlp net, the, 76W * i 

tVfnte teller the hand, 2579 a> 

1ui^V»i 5373, drilling,_^6, in Nurtbumberland, 
MWAJjatieties o^ 5Sj7, mtrodurtien of, 2^^ 


?r«r^.'rtor5n’^sio‘rfs^^^ 


the seed o£ 5ttSt 4i«ea«ef and IniiitMS of. 

^1 ^ w 

Turnips, growing wild, to Loughnadutb, 7853 , hoe.* 
iB^^of, In Horthumbetland, 7809. in Surrey, 

TVirnIp sheer, 2571 * •. 

Ti^nip tray, the, 2529 « ' 

Tuet^y. iwnnondi'sjacturo of Mie agncuUun of, 
276, climate of, SJl, soil of, 9781 irrigation, 279, 
plain^of, enclosed, 280, nrahic lands of the plains 
of, ffll i rotation of crops in the pUta of, 282*, 
cattle in the plains of, 283, farm nouses of the 
plain of, 284, ftrmert of the pbniis of, 285, cul¬ 
ture of the huts and deeli vltici of, 286, aoil of the 
hills of, 287, culturts of the olive in, 289, culture 
r of the vine on the hills of, 290, the potato in, 
291, the hill farmers of, 292; culture of the 
mountains ot, 293, manag^ent of sheep in the 
mountains of, 294, forests on the mountains of, 
295^ the mountain farmers of, 296. 

Tusser, ihomas, his works on agriculture, page 
12ua A I) 1557 

Tiuatnleu, J, his work on agriculture, inge 1210 
A Del784 

Twceddale See Pceblcsshi e, 7838 
Iw'isting crook, 2469 
Tyrone, statistics of, 7890 


U 

Underletting of lands in Ireland, a great evil, 847 
Under steward, 4(i39 

United States, climate of the, 1156, seasons of the, 
1157, surldce of the, 11%, soil oi the, 1159, 
landed property of the, 1160, mode of dividing 
, and silling lands in the, 1161, price of land in the, 
1163, agriculture of the, 1163, political lircum 
stances of the, 1167 agricultural products of the, 
1168, live stoik of the, 1169, civil circumstances 
of the, unfiivourable to emigration, 1172, want of 
servants in the, 1173, as a country for a British 
emigrant, 1174 
Urea, m animals, 1945 
Unnanum, the, SS05 
Urine, as a manure, ‘>254 
Utensils, the essential agricultural, 2536. 

Utensils, the principal agricultural, 2522. 

Utriilia of plants, 1379 


V 

Valerian, the common, culture of, 6183 

Vttilie, Alexandre, his wrork on agniulture, page 
1221 A D 1803. 

Valuation of landed property, 3408 

Valuat on of timber, 4(k« 

Valuation of work done, to estimate, 3324, oflabour 
and materials, 3325, of matprials alone, 3326, of 
live stork, 3327, of buikUngs, 3328, orchards, 
hop grounds, &> , 3329, or young plantations, 
3330, of saleable trcis, 3331, of fields for rent, 
3332, of a farm for reuQ 3333, of leases, 3335, of 
fireehold landed property, 3340 { Of estates, 3342, 
of mines and minerals, 3346. 

Vancouver, Charles, his works on agnculture, page 
1212 A D 1807 

Van Dieman's Land, general desenption of, 1044, 
surface of, 104.5, soil of, 1046, animals snd ve 
getables cf, 1047, the agrieuttursl faculties of, 
1048, great advantages of, 1049, the system of 
farming in, 1050, as a country for onugnnts, 
1036.1051 

Vapour, 2355 

Vnrenne, de Fehllte, F C , his wmrka on unculture, 
page 12I& A D 1789 ' 

Varieties of i egetables, to form new, 1832 

Varlo, C , Esq, hli work «n agricalture, page 1209 
A 1> 1772 

/<ir<g50it, Rowland, his work on agrlcidturn page 
]«7 A D 1610 

Vegetable culture, the whole art of, 1835. 

Vegetables, as disttnapUhcd ft«m animals, 1291, 
the colouring matterin, 1414, physical dwtnbittion 
of, 1T24, increase In the magnitude o^ bow td be 
obtained, 1830, to increase the number and mag¬ 
nitude of particular paAa of, 1831 1 to form new 
varieties «, 1632, to propagate aba preserve (tom 
de|encracy, 1833, preservation of, for future use, 

Vegouble kingdom, divisions &f tha, I2S6L 

Vegetable loilM 17m * 
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Vegietettflii, biflneflctof the i^jMct at, on man, 1775 
• territorial Umito to, VtiS. 

Vermin injttrioiu to tre^to destroy, 4037. 
f'ei-mtigam.Bii C.,Mt work on agrloilture, mue 
1207. A. D. 1M8.. 

Village, establiahment oi a, 3848: ftnnlM the iddn 
of^ 3MS» • 

ViUeneuvt, Baron Plcot de la, hit wolli on agncul. 

ture, page 1S18.*A. IX 1819. ^ 

Vine, culture of, ia the 16th century, SS#; exud. 
* ation of Mp in the, 1700; Add culture m, when 
flrtt tntrodueed to Britain, 209; at thevape of 
Good Hope; IISO; culture o£ in Hungary, 6a7: 
in Madeira, in sinlii,?^ 

Vmelt Elie, hit work on Agriculture, page lS14i 
A. fa. 1697. 

Vineyard! of the Jewi, SI. 

Virtue* of plants, changed by cultivation, 1620. 
Vitality of vegetables, 16S6. 

ViteiluB oi plants, 1345. * 

Vitriol, at a manure. 2300. 

yoaht, Baron von, his work on agriculture, page 
122d A.D.1824. 

» • 

W. 


Waggons, 2763; of the Cape of Good Hope, 1132 j 
ol Germany, 557 j the Oloueestcrshirc, 27(17 j the 
Berkshire, 2768; the Norfolk cart and, Tl&i\ 

Rood’s {latent, 2770; Gordon’s onc.hnrse, 2771. 
tt’agn^r, J. Pb., Ins work on agriculture, page 1220. 

A D. 1828. 

Wain, (he, of Cornwall, 7825i ... ,,,. „ 

fVaisiett,^ Charles, I^., his work on agriculture, J West l^ithian, statistics of, 781.5 

^ WnM'tt, C. C. Esi|, M. P., his w 
- - 1213. A. D 1824. 


Wax.trec, the, 977. • 

Waypane, 441& * , » 

Wealds, improvement of, 4528. 

Wear, a, 4405. 

Weasel, the, 7S3a. 

'V^ieather, study of the, 8399} natural data for the 
study of the, 2401; tnOuence of the moon pn the. 
S40S; ui-tjflcial data for the study of th& M/Ti 
Itudy of, from precciiant, 8438 
Vfebj raucous of animals, ]84«s musoular, 1848: 

cellular, 1848. * 

HVAcf. E. Bd., his work on agriculturci page ISStk 

As D. • 

Wedges, W90 , 

Weeding, 314a 

Wecding.pinrers, 2467. » 

Wecding-tools, 2465, • 

Weeds, mowing of, 317a 

Weeds, relative, 6198; absolute, 6l99g dettnictlon 
of, lloldich’s rlassiflratlon of,G205. 
Wtiienktuer, hit work on agriculture, page 1880. 

A. I), 1825. 

Weighing.cage, 8566. 

Weighing-machine for tacks, 2568. 

Weight of objects, to ascertain, 3319. 

Weld, 5978; soil for, 6979: taxing the crop, 5981: 
produce of, 5983; use of, 5984; saving teed'or, 
.5985; disease of, 5986. 

Well.digging, 4478. 

Wcll-diggiiig combined with boring, example of, 
4483. 


Wells, 4477 : operation of making, lu Persia, 876; 
Artesi.in, 7778. 


page 121.1. A. U 1826. 

IVniite/l’i arrangement of farm buildings, S921g 
materials and ronstrucUon of, !ihU.i. • 

Waittetyh cottages for labourers, 2881 

Walker, W, his work on agriculture, page 1213. 
A D. 1813. 

ft'aUcer't opinion of the width of roads, 3596, side 
drains for roads, 36U8; road fences J618, 

Walking, the action of, in animals, liXX). 

Wall, the earthen, embankment, 4^. 

Walliu-hia, agnculture ol, 759. 

Wallflower, the, 5636. 

Walls, 3056; of dry stone, 3057; of round or land, 
stones, .3058; of quarried atones, 3059; the Gallo, 
way, 3060; of atone and lime, 3061; of stone and 
rlay, 3063; of dry stone, lipped with lime, 30(>4; 
of dry stone, lipped and liarled, 3065; of dry 
stone, pinneil and narled, .3066; of drystonc, 3067; 
of brick, 3T68; frame, .30ti9; of turf, ,'i070; of 
stone and turf, 3071; of mud, 3072; of rammed 
earth, 3073; of stamiicd earth, 3074; of briek. 
built cottages, econoinical mode of constructing, 
28<t3, heat produced by, 2323. 

W'alnut trees, where serviceable, 4102, 

Warping lands, 2207. 4450; thcoiy of, 4451; effect 
of, 4tS; method of executing, 4'454; season lor, 
44.56; expense or,*4457. 

Warwickshire, statistics of, 7797. 

Washing machine, economicai, 2804. 

IfaiAtnaton, Gen. George, his works on agriculturi^ 
page 1211. A. U. 18ua 

Waste lands, improvement of, 4512. 

Wastes, woedy, improvement of, 4528. 

Water, artiflcial means of procuring, 4463; as the 
food of plants, 1522; cisterns for, the best, 4.511; 
for common purjioses, to obtain, 4504; composition 
of, 23.30; necessaiy to vegetation, 2331; exists in 
the Btmos()hcre, 2334; the decomposition of, by 
plants, 1560; e^t of, on rd&ds, 3579; influence 
ol the qualities of, on plants, 1739; mode of cool, 
lug during harvest, Ac. in Spain, 746; proper tor 
doniettic animal*, 2^7; proxlmi^ of, necessary 
for a good situation, mxi ; rairing from deep wells, 
4499; an ingenious mode of, 4^; stagnant, in. 

W UTlous to all useful planti, 3^; on land, 44Sa 
Bterford, statistics of, 7Sff). 

Watering barrel, 375% 

Watering lands, advantages of, 4389; by machhiery. 


Watering, the mode of, neural to vegetables, 1738. 
Watering planti, 3147. ^ 

Watering roads, 3758. . , 

Water meadow, expensenof making a, 4432; con> 
strucrion o^ 4437. • 

Water.mlllt^Bie most eligible kioda of, 3841. 
Water-tabling of hedget,%14. 

Water.wheel, the ftianlsh, 744; the Persian, 8205. 
Wax of myrtWr 14®. 

Wax, v<vetabl^l446] propertle^f, 1447, 


L 


work on agnculture,' 

liagc1213. A. D 1824. 

Westmeath, statistics of, 7873. 

Wcstmorclaiidp statistics ot, 7811. 

Meiionj^n Richard, his work on agrlaulture, page 
1207. Jf D 1645. , •” 

Wetness of land, origin of the, 42238 
Wexford, statistics of, 7866 
Wheat fly, the, 5066. 

Wheat, frosted, 4999; bistory.and uses of, 5(X)I. 
50.50; soil best adapted for, 5014; manures best 
calculated for, 5021; climate required fbr, 5024; 
lowing, 5025; after.culturc of, 5035; harvesUng, 
5041; produce of, 5047 : discaiek ok 5063; cul¬ 
tivation nf^ m Egypt, 10/9; insects injuriolis t6 
76t;i; in Madeira, 1150: uses of the straw ot; 
5U51: summer, culture or, 5067; produce of; .5068, 
Wheelbarrow, (he, 2.539; the Normandy, 8542; 

used in irrigation, 4398. 

■W’hccling, 3118. 

Wheels ot carts, 27 >6; Jones’s improved iron, 2750; 
cflbcts of the leverage of, on roads, 3574; of the 
plitugh, on placing, 2t>35; tb^sixe of, most proper 
tor roads, .’j^SO. 

W'hccl-tracks of stone, Stevenson’s, 3708 
Whin, the, 5629; culture of, 56J0. 

Wliim, the, in Peeblesshire, improvement of, 783R. ‘ 

Whipping out gram, .>202. 

Wieket-gale, the, 3104. 

Wicklow, statistics of, 7S(>5. 

H'legavd, J., his work on agticuKure, page }219. 

A. 1). 1768. 

Wight, Andrew, Ins work ob agriculture, page 1^. 

A. D. 177% 

Wigtonshire, statistics of, 7840. 

WiUlmoor estate of Ixird Staflbrd, 7795 
Williams, T. W., his work on agriculture, page 
1213. A. D. 1819. 

Williamson, Ca|>t Thomas, his work on agriculture, 
page 1212. A. D. 18ia 
Wiltshire, statistics of, 7816. 

Wind, 2380; prevailing near Glasgow, 2381; we- 
vailing in Ireland, 2<>83; causes of, 8384; eflwt 
of, on roads, 3.580. 

Winnowing roachino, the, 2545. 

Winstiup, M., his work on agriculture; 790% 

Winter, George, his work on agriculture, page 1810. 

A. D. 1787. • 

Wireworm, the, 7684. 

B’lfA cts, William, Junior, hit work or agH. 

culture, page 1213. A. IJ. 1826. 

Wittmann and Dengfan, their work on agrteuttufe, 
pafc 1220. A. D 1826 

Woa^59a3;.varicty of, .5964; soli for, 5968; tow. 
ing, 5968; after.«ultiue oLSffJO} gatharingtho 
crops of, .5971; produce of, Sg^SiUMsppf, mSt 
saving s^ ot, 5976; dliMet of, 59wnculture of^ 
in Fkmdcrs, 490. ■ 

Woburn glrauct, experiments on the, 5781. 
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WoodUihe*, M • 9IN& 3305. 

IWVxxt-fartnen, 07 ^ * 

WoodUnda, 3908. . 

'Woodman. 7715 ' 

y^ ooiU of the Meslcana, 1187. • 

Wood* hbre, the, 14S® 

Woorof aiAtnals, 18^, 1853. 

Woo), esporutlon oLftom Britain, 764. 

Wool of %tju>ny, 609 « 

'Wool.ahean, 2485 
WorcCateribm, statiitlca of, 7792 
Work, quaWRiy of which ought to be performed In 
a given time, to eatimate, 3321 
Wprkniea,^vantage of omarljr conduct in, 3368i 
WotUdae, Jrau, hit work on agncuiture, page 1207, 
. hjjb 16^ 

V^Hdgt't Syithma Anirulthne, 8.54 
Wom].like anlmali Injunoua to agneutture, 7704; 
of the ilugjund, 7705, the iholl *Tug, 7706, tnails, 

'Wormwood, culture of, 6180 
Wi igbt. Sir Jamea, BarL, hig work on agriculture, 
page 1211 A D 1706 

Wrtuht, Rev Thomas, hu works on agriculture, 
pa^ 12ta A U. 1789. 

Wurtembergischer Correspondenz des Landwiitb. 
sehaft Vercina Anon page 1220 A D 1825, 


y. 

Yams used Instead of bread, 7850i. 

Tarrow, the, 5648 

Yellows, ve^taUCk for dyeing, 1417 • 

Yeonan, condition of one about the rciwt of ^laa. 
bellkm 

Ycommi fkrmers, 7745, • 

Yoking df draught animals, 3236 
Yorkshire, statistics of. 7804 ' 

Yotmg,'Arthur, FRA, hiswoiki on agncuiture, 
page 1208 A D 1767, • 

Young, David, his work on agriculture, page 1210. 
AD. 1786 * 

Xva$t, A 'Victor, hu works on agriculture, page 
1218. A D 1819 


Z. 

Zehmfm, Cp H. Adf von, his work on agrIcuU 
turc, page 1220 A D 179& 

Zeigerut, Antoine, his ■rirk on agriculture, page 
1219 A D. 1735 
JSshnia aoudtica, 5186. 

Zoology, the technical terms in, 1338 



SUPPLEMENT. 


9789 a Mid 7790 a. Utrtshing macMnes. One of the most complete in Snglajid 
has been erected at tile Duke of GloucesU r’s farmery at Bagshot Park; for thefeUowiug 
desmption and drawingl of which we are indebted to Mr. Anderson, an experienced 
agricultural engineer. This machine thrones tlie corn, hummels barley, winnows, siilVs, 
and cleans com, grinds it into flour, cuts the straw into chaiF, and grinds bones for 
nianure; and any one of these operations can be performed without the otter. The 
different parts of this apparatus arc chiefly taken from machines already in existence, 
but Mme also are origii^ It may be mentioned as a singular and melancholy sign of 
the times, that the palsies jirho have tlie cliief merit are afraid of giving their names to 
the public, ^le agriculturists of a future and, wc trust, no distant day will hardly 
believe it possible that the destruction of threshing machines should have been popular 
in England in 1S30. It is worthy of notice as an argument in favour of the difl'usion 
of knowledge among the labouring classes, that, so far from threshing machines being 
destroyed in Scotland, they are so much in repute among the labourers of that country, 
that a farmer who is without one is obliged to pay higher wages to his servants. This 
fact is well autlienticated by, a correspondent in the i?xoniinfr newspaper of February 13, 
1831. See the examination of Joseph Forster in No. 1. of 2'he Working jttnn's Com¬ 
panion, and also in Mech. Mag. vol. xiv. p. 323. , 

The mechanical part of the machinery wSs executed and erected chiefly by Mr. George 
Miller, now residing near Bagshot. Fig. 1139. is pgrtly a section, and partly a side 
view; Jig. 1140. is partly a cross section, and portly an end view; said Jig. 1 Pll. is partly* 
a vertical section, and partly a vertical profile. The same letters arc implied to the same 
parts in all the figures. * 

Description of the machinery. {Jigs. 1139. 1140. 1141.) a is an overshbt water wheel 
15 feet diameter, which makes from six to eight revolutions per minute according to the 
supply of water; on the arms of the water w heel is fixed a bevel wheel ft of 128 cogs 
(seven feet four inches diameter), working into the pinion c of 26 cogs (twenty inches 
diameter), on the upright shaft d. these wheels arc below the ground floor, and entirely 
hid from the view. 

On the shaft d are two driving wheels g and f: g is a spur wheel of 119 cogs (six 
feet two inches diameter), driving the pinion e of 22 cogs (14 inches diameter) on the 
shaft ft, which leads to the floor above, and turns the upper millstone; is a mitre 
wheel of 40 cogs (two feet diameter), working iflto two wheels t and ft of the same 
dimensions. 

On the same shaft as the mitre wheel t is a spur wheel I of 200 cogs (six feet eight 
inches diameter) working into the threshing machine drum pinion m of 20 cojjb (eleven 
inches diameter); the spur wheel I also drives a wheel n of .39 cogs (21! inches 
diameter), on the same axis of which is a sm&ll wheel o of 26 cogs (ten inches diametei), 
working into the wheel p of 121 cogs (three feet four inches diameter),* on the axis of 
the first rake or shaker: the wheel p gives motion to the intermediate wheel q of 72^ 
cogs (two feet diameter), which works into the second shaker wheel of the same 
dimensions as the first shaker wheel p. . . . ' 

On the spindle on which the wheel n is mounted is a small shifting pinion r of 17 
cogs (seven inches diameter )r working into tlie faced wheel s, on which arc two rows of 
cogs, one of 20 and the other of 30 cogs each. On the same axis as the faced wheel $ 
is a bevel wheel t of 20 cogs (eight inches diameter), working into the wheels u and v 
of 40 cogs (sixteen inches diameter), on the lower feeding roller spindle; these two 
wheels are not fixed on the spindle, but revolve freely on turned parts of tlie shaft, and 
give motion to it by means of the dutch and handle w. When the macluiic is at work 
the clutch is in the wheel », giving to the feeding rollers the required^ motion; should it 
be necessary to stop rollers, the handle t» is moved from the feeding boarG, and the 
clutch disengaged from the wheel e. Should the handle be moved farther from the 
feeding board, the clutchis thrown into the wheel u, and the rollers turn the reverse way. 

’The umnotoing machine under Iftie shakers is driven by’a sheave on the drum axi8,^and 
a rope leading to a sbeave on the &nner spindle; t6 dres,^ the groin thoroughly, it is 
conveyed ftoiji^this machine, and passes through two winnowing machines, one plliced 
above the other: this is effected by means of.a canvass cloth on whjeh of 

wood half an JIlicR in thickness; the cloth revolves on two rollers, and is set in motion 
by a rope leading from arsheaws on the shaft % to a sheave on the upper roller spindle. 


jA ^ to hata a steady and unifona moMatt lo,prod«ce the best 

MMfa^ saaftileyfie TO a w innowing macfaiiie« artd at the velocity of the threshuii^ machine, 
If fub,)cet to Wf, from bregular feeding and other causes, the iv^nnowmg at dressing 
miKldiyes an sM in motkm by a s m a B water-wlieel e> five feet diametfiv on the aus of 



wbi^ is a befri adieel twenty inches in aiameter, worki^ into a piraon on an inclined 
shaft jf. On (he upper end of the shaft y » a bevel whoH work^^ into a pinion, on the 
alia af whidi is anothor bevel wheel giving motion to thf shaft A WUdi turns the &nncrs 
hgr nwans of awali mitre wheels. - ^ 

t mkd ek<^'cuttmg mach%ne are driven ^ the ndtre wheels/and i. On 

dn shaft y hi a diiBtiug piraon 3 of sixteen cogs (ten inches diameter), wmking into the 
trim) 4i<rf4Skaaga (two feet four inahes diaixwter}, on the aaia of which is a pinion S of 
}4l Indhes diameter)^ driving t^ wheel ^ 4p cogs (two feet four inches 

Bismeter), die aiisvif one<^ the lower crpsheis^ <he upper pair of crushers are 


dnven 


wheel 4 w&rkmg into a wheel 7 in »Ifper crush or spindle. The 
i^mlera aiwse^ to w ndm each other as tho^xwture Of &e work ^way require 
rbo^t4ro la^ the upper piqr pf cruflwrs ow^ are used in pasting the b^es 
libO tbrou^, an inclined boanf bring placed to prevent tbepi from falling mto 
ir^|lai| boordis removed ri dm seowfil daw w gnn®”& ^ bones pass 
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Ae'LBMENT. 


through tbo two iet» Mid fidl intu the revolnog drouhur te^iea Id: eng bonee tfaucvitl 
notpus through the mach of ^ screenere again put into the milL *I 1 ie scra^ it tot ii" 
motion bjr the ivhe^ 6 wooing into a pinion, noti^owaui the dzawiag» andbjthahiift 
Mid uitivetsal 4 <^t nmnecting with tiie Mds of the screen. 
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On the shaft S ^ * bevel whed 8 of 46 cogs (31 inches diameter), driving the pinion 
9 of 19 cogs (nine Inches diameter), on an inclined shaft leading to the floor Utove; 
the upper end of th^ shaft is a bevel wheel 10 of 53 cogs (twenty hichhs diatiwtef^' % 
driving a pinion 11 of 17 cogt (nine inches diameter,) on tiio spindle of tiie gbaff-cvttriD^ ^ 
machine. * " ‘'J 

fFfien the tArclAutg MOcAtnc only is atwoi^, thenfftre wheel iis thrown ootof geettby'^V 
ilu llf^ng Bcraw 13; fhe pinion on the flour mil! spindle is raised above the spur vritod./* 
g by the screw 13. ^ • • • * * » 

When the threslgBg machine is not atwotlc, th?mitr%wheel i is tfartom outofg|eer ” 

the lifting shrew 14. * ^ ^ " * « 

The pmion 3 » kept in ita place''mtlM 3 bya key; ithm tlf#bonci.flfelli is n^ et 
work, the piflioA is sUded along tile dwftdw of the Wheel 4» . 

There are tiiree cogs 4ov«IBUed into the pittiim 9 j when the chaflHcgttiDg nac)dito|> 























supplemTsnt. 
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not ftt work th^ cogs are Removed, and the vacant part turned towards Uie berel wheel 
S; the person attedding the clmif-niaehine can also stop it by the clutch and handle 15. 
To stop the water wheel the ring and lever 18 is raked by meantf of a chain leading 
' over a ptiHy at the upper part of the building; this raises the sluice board 1 7, and allows 
the water to escape clear of the wheel, llio staler which drives the small wheel», is 
also conveyed by’a dash-board under it on to the Ic^e water wheel; os this water fails 
above the centre of the large wheel, the loCi of power sustained is not great. 
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The vfheity <f the particular parts is found by dividing the product of the»nuraber of 
cogs in thw wving^heeta by the product ^f the number of cogs in the driven wheels 
and the quotient will be the number of revoludons made by the last moved*part, for one 
of the first moving part. The drum will, therefore, makh 4£1*2‘ revolutions for one of 




































, ^U^PLEMENT, / llll 

the Water wheel; which, stultlplied by 7 , the medium Kvolutioijs of the water wheel 
per minute, wiM sive 344*4 revolutions of the drum per minute; as the ^ameter of the 
dmm is^ree fee? the circumference will be 9*42 feet, which, multiplied bp,344*4, will 

S 've 3244 ibet, the velocity of the beaters or switchers on tlie drum per minute. By 
Iloying the same rhie • 

*^0 shakers will be foundt to make ^ - - - 5'’42'j 

The feeding rollers, quiA motion ... i0‘7 revolutions 

slow^otioo ... 7-1 for one of 

The upper stone of die tiour mill - - . - 26'6 " thewadnv 

The chaft-Lutting machine - . . . .86*4 wheel. 

The bone mtll - *52 • 

The operative part of erecting the machine was done by a Mr. George Millar, now 
residing near Bagshot. ^ 

2551 a. j 4 Jlour mtll for a panaJi wrkhoute, Upon a new and improved principle, 
{Jigt. 1142. tntd 1143.) has lately been erected at the Islington parish workhouse, by 


revolutions 
for one of 
the watinv 
wheel. 

• 

eorge Millar, now 



Weir, Oxford street; and as it is admirably calculated for the purpose in new, and may 
be adopted in many similar cases, we have deemed it well worth a place in this Supple¬ 
ment. It consist! of two pairs of stones; one pair of which can be worked separately 
by SIX men, or both together twelve men. The moving power is a crank (Jig. 114S.), 
on the spindle of which.is a laigv fly wheel; and beyond which is a pinion, working 
into a spur wheel on an upright sbafl: this last wheel works into the j^ions on the 
spindles that set the stones in motion. Either of the pinions is of course easily thrown 
out of gear by a^ever. 

Tlicre is a hopper^o, a) to each pair of stones, and one governor (6) which, by means 
of steel yard bars (c^ e) reaching Co each pidr o# stones, regulates their motion. Each 
pair of stones griqds a bushel and a half of whe^ an hpur, and jthe work is per^nned in 
as perfect Hi manner os by any water mill whatever. There is a bolting*, modiin^ 
(see 2552.) worked by a crank and fly wheel, and set in modbn by^flsur Hieot- 

pense of % floAr mill of the above description depends chiefly upon the sise of the bttirr 
stones; tb<dh when huge 4>eing very expensive. The improvements in this maehiHe 
are the invention of Mr. Malpas, the foreman at Weir’s estabhshment, a sery intelligent 
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This Supplement Is published in conformity with the intention cxprewcd in the Prefliee 
to the second edition of the Encydopisdia of Agriculture, p. v. The additions, correc¬ 
tions, or variations, are given in paragraphs, each preceded by two numbers. The first 
of these numbers is a continuation of tlie series given in the second edition (which ter¬ 
minates with 7980. ), for the sake of reference; and the second number is thalfof the 
paragraph, in the second edition of the Encyclopsdia, to which the correction, addition, • 
or variation refers; to which paragraph, in future impressions, a star will be affixed, in • 
conformity to the plan laid down in p. v., above referred to. 

In the compilation of this Supplement we have been guided by the same principles 
which influenced us in the composition of the original work; nan^ely, that of la}'ing 
before the reader a great variety of opinions and practices, and leaving him either to * 
generalise on them for himsdf, or to particularise them, and to adopt such of them os 
may appear to»him most suitable to his individual case. If we had adopt^ a difierent^ 
mode of proceeding; viz., that of generalisiDg the opinion and practices of others, and 
giving the result as our own, our work must necesssrily have exhibited our own opinion * 
only; whereas, the former mode exhibits all the most valuable opinu^is and practices^ on 
every subject that it treats of, which have hitherto been published, more particultfly 
in Britain. The young reader is thus induced to think for himfaelf, and to* refer bis 
opinions and practices to fundamental principles; while the experienced practitioner 
may adopt the opinions and practices of those authors in whom he has most ffiitb. 

A little reflection will, we think, convince every unprejudiced mind that this method 
of compiiatton is calculaied to be the most useful in all general works on the pracdcal 
arts; and, that it is more e^ecially so in the arts of agriculture and gardening will be 
at once allowed, when it is considered hovr much the practice of these arts must vary * 
with variations df climate, soil, and'’other geographical circumstances. How, ^ 
example, on any other plan than Uiat which we have adopted, could we have treat^ oq 
the culture and management of plants and animals, so as to have rendered our Treatise 
alike suitable for England and Gotland: or how else copld we so easily haj;e enabled the 
reader, who inhabits neither England nor Scotland, to deduce from the practices of those 
two countries a prac^ce suitable to his own country; say, ibr example. North America ? 

All knowledge, to be truly ijseflij, must be gained ,by expprienoe; and the next best 
thing to gaining experience from personal pract^e, is to obs^e and reflect on the prac¬ 
tices of others^ Our great object throughout, both in the Ejicyclopcdla and in this 
Supplemdfat, has been to instruct'—not to lead. 

• • 9 

Baytbaier, Apt. 14. 1834. 
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PART I. 

' HrSTOBT OF AOBICULTDRE. 

7981.-— 1. The period which hat efapted tince the historical part qf the knei/ehpwdia 
of AfiricuHure was written, may be (leWribed as one of general peace throughout the 
world. In the past history of the useful aits, it has always been observed that after 
nations have been for sonic years engaged in war, when peace arrives, their energies are 
directed to the useful arts with redoubled force. Accordingly, we find that in Europe 
those nations who were longest and most ai^ently engaged in armts Prance and £i^- 
land, arc now the most earnestly employ%d in domestic improvement. At'present the 
ittention of all ranks in France is directcsl to the advancement of agriculture and corn¬ 
in' I cc; and this may be said, in a greatei or less degree, of ail the other nations on 
the Continent. The result is render^ evident to tritvellcrs by the improved appearance 
of the country, and lijrthe numerous new buildings in the towns and cities fand to thO>e 
who ]iay any attention to foreign politics, by legislative enactments,'hnd by the estaUiiib- 
ment of rgricultural, commercial, and statistical societies. Perhaps thp most extroor- 
dinftiy improvement which has taken place on the Continent since the peace of 1815, is 
the establishiTJUv. of a national system of education in Prussia in 1819; and, next to 
tins the attempt at the establishment of a similar system in France. (See ^rs. Auatin’a 
translation of Cousin's National Education as it exists in Prussia.) According ta this 
s>'tcm, all the inhabitants of both countries without exception, would be not <mly 
laiight all the most useful branches of knowledge, moral, intellectual, and physical, but 
even initiated into the practice of gardening and agriculture, in school gardens and 
fields; the boys into the practice of carpentry in school workshops, and tlie girls into 
the more useful branches of housewifery. Systems of national educatjpn, more or less 
perfect, have for upwards of tliirfy years been cstablislied in WirtCmberg, Baden, 
Bavaria, and Aaistria; but tliat of Prussia seems by far the most comprehensive, and 
equally likely to improve agriculture with the system of Bavaria, according to which 
system also agricultij^e is taught at the schools. In countries like Bavaria lind Frances ^ 
where the farms arc small, and the grenS mass of the population labouring ciiltivators, < 
the education of all must be of greater importance, in an agricultural point of view, 
than in countries where farms are large; and where, if the farmer nimscif is enlight¬ 
ened in his arts, the ignorance of his labourers is of. less consequence, sines'they act 
under his direction. Hence, with reference to national wealth, a national system of 
education would be of much greater consequence to Ireland, or any othei* country pos¬ 
sessing but little capital^ than it could lie to England, or any other country abounding 
in capital. There are, however, other objects than the iifthnediate acquirement of wealth 
to be attended to by the legislator; an^ taking the moat comprehensiYe view of these 
objects, there appears to be no measure equal in ia%>rtanoe to that of educating all , 
classes, withont exception. 

7982. The historical'part of the Eneyclopwdia of Agriculture was prepared in the 
beginning the year 18S9< and it cannot, ^refore, be expected that we should have 
much to add in the way of bringing down the history ot each partiouli^ oonotry fhim 
that period to th% present time. The details would be of too minute Xnd tem¬ 
porary a nature to be considered as history; a»'l they would occupy far tOo much 
space fbr this department of*our*Supplement.« Ww have confined ourselves, thfrefore, 
to givi^ cerre^ons or elucidations of fort|j(r statements, whether these referred to 
remote periods of the agriculture of a country, or to descriptions of its present state. 
Among the Jatter, the most useful will bO'fimnd the account fA the Dutch ^airy hus¬ 
bandry, from § 8001. to § 8019. ft ^ 
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7489 —S88 TV olbfi , we are infbrmed by Manetti, la most czpeditloualr prmagated by cutttngi, by 
teedlingt, and by grafting By cuHingt u the moat valuable mode when the soil u good, at the plaiita 
cofflc'ioonett into a bearing state Wn&re the soil is (moT, and especially If n be rocky, s^lmg* are to 
be preferred, betanst they sendsdAwn their tap roots into the crtvfccs of rocks, and thus \ienve„tiouruh> 
meat and support, where plants raised ftom cuttioKs would not live. In luscany, theoollve is vity 
generally rawed ftnm seed, and In many situations it w grifted In laimbardy, on the lainan Hills, 
trees raised from cuttings are always used, and this is tne reason Manetti alkges why these tieos have 
their trunks perpendicular to the sidis ot th#hill, instcade'if perpendicular to the horiron home int'>i> 
esting disiussion o i tins very singular appearance will be iound in Oard Mag, vol viii p 68 to 70 

7ti8t —2J0 f Ac/o/iageijr <*!• oiiwr supplies gretii food'for cattle Persons mount into the trees and 
gather the IcaVLS into bags, exposing^at the same time, the ripening clusters so the sun {muni s Italu, 
P ^12) 

7985 — S99 The cause of malina in this an I other pestilential districts of Italy, has generally been 
supposed to be the dei oinposition of vegetable in ittcr on a moist surfai e i Ins, however, is to coiitoiind 
the m daria with the marsh fever 1 he iuriner is nhw thought to proceed from a very diflerent cause, 
t and to be aiialo„r us to what in I nglnul is called the hay lever It is t( und that, while the corn or h ly 
crop IS III a growing state in the pcstili ntial distrii ts, thi) are as healthy as any part of Italy , but that 
the moment the erop is cut down, oi withers on the gruiiii I, the malaria comiiieiices, and eontinucs 
throuf h the autumn at d wintir, till vigctrtioii becomes v gorous in the following spring The neigh 
Imurh io<] of ‘Buire, where malaria is s i prevalent, “ is very hilly, dry, ai d eiiliroly without vet,etition 
bur diys togmher, one sets noth ng but desolate dried up conihtlds withi lit trees, bushel, or wood of 
any dese ilption In cirly times Rome was siiVrnuiidid by extensile sscreil wexnia, which were not suf 
fered to be destioied At that peruKl malaria was unknown, theii},h mtcriiiittii g fevers were well 
known in the Pontine marshes Th avaru e i>t the iiopes however, eunverted these sacred woods into 
gold, and so desolated the region tha not a tree or wood is 1 1 lie met with around Rome With the 
eommoneement ot tli s system of extirpation the malaria ap|ieared, and has at length reached such a 
height that, yearly many arc eirrici madu illy off by it, and in the summer months stran(,ers and 
respi ctalrie inhabit ints quit Renie When we take into consider itioii all the plicnnmt na of marshy dis¬ 
tricts, the com lusion does not lie i ir ilistant, that the atmospherr is in different degrees rendered unfit 
lor human organisation, not bv the pass ig ot the water to the a r, but by tlie detumposition and solution 
of vegetable substances, and that thus those various intermitting levers, and even the plague itscU, are 
product d In the ease of real milarm, in oppositi m to marsh fevers, the circumstanct s are ditterenL 
So long as the eaitli is e vend witli living vif^ituMes, as for example, with som, the air ot the most 
'suspected district is purr and lieilthy, aid no one t irs Ixiiig attulc^ by the disease, but when the 
proligious crotM, whirli ii^ those voU atiie, loose srileil districts are s|cerlll) brought to maturity, arc 
removed, does the surface of the ecrtli beromc deid at the wannest an I most energetic period of its 
tunc turns 7 orelues not rather a portion ot those siibstanres, whieh were consumed by the leaven and 
roots of plan s, now go to the atmospherh, an I rind i it unfavourible tirtbe Ircathiiigot man, iiiittl 
all s again rrstuced to an eqiiilibriuiii in higher ur inure distant regions? J hat raibonaceous matter is 
lienetieial t ■ the vegetahV' kiiigdnin, is as well kn wn as th it it is | rejuticial to the breething i roeess iii 
animals No c liicatfsl pi non in Gen lanv duiil ts the organic tiinetion ot the earth, to whiin also the 
cholera itself has been as ribed, aiidwhiiiam re general regard to nature advances to the south, the 
sacrexl woods will Bgam gradually siirroiinel Rome large vine Irinches entwine themselves round the 
e'ms, the hills be thus again coveit I, ai d the m ilaria ridiirc I within limits Iho fact is not without 
interest, that ill re il malaria distru ts are o v ile inii lormation, an I that they arc often to be found at 
tile Imuiidary of volcanic anil non voleaiiie rocks (damtsoas Jattm vol xvii n !(>/ ) In severai du. 
tricts in 1 iigl ultl, tlic eountry |xo| le arc lial le to attacks of fever immed atil> after the removal of the 
I ay I fop, some indnliUial min h more so than ethers Plus tnav be c im Icred as a sjiecies of maJana 
I t a comparatlvi ly mild di < rq 11 m 

79 g (,—301 y uyiincr ire here \ le ol Poll) chiefly sown fur the sake of manuring the Jand. When 
they are full grown, they an ploughed into the earth and It II to ml On some occasions they are boiird, 
and laid to the routs if ora i„< and lemon treis, and even to those ol olives and vines (Orahams 
Afouniatns neat Home, i> 4G) 

7j87 —302 Ihe singi it /e or/anir of the Roman plough is iiivarialily adopted , the btrue aiirrs, 
winch arc twostiips of wood atticlinl to the share (which liso is iflen mule of the same material), 
nhoiit eiglitecn ineiits long, divtiging a little from each other, and iiielined to the earth at a convenient 
angle for laying open the fiirrr w n/itnt t Italy, p S!()i) 
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7988 —‘380 The haelwarlneis of agrtcuUure in France “ Is mainly attributable to the very partial 
spread of education in the r i al distne ts there being out of 4(l,(Xf0 communes, according to M uupin, 
15 000 destitute ot tubers, and out of 2>,(X3U,(XXi inhabitants who have reached a teachable age 
10,000,00(1 only are able to read Now as the small independent t ropnetors of land amount to 4,000,000, 
and their fimihes to 12,000,(iflU or 14 000,000 more, it is i bviuus that this state of ignorance must, under 
such clrcumst8neL*s be attended with far more prejudienl effeeta upon production than if It existed in 
I ngland, where the labourers are under the oidcrs ol aliout 2,000 largo proprietors, and the success of 
cultivation crusequcntly does lu t so mainly depend upon the general dinusioii ol knowl^ge It is grab 
IViug to And, however, th it the large proprietors In hrance -ire universally desirous tor the instruction 
of the rest, and that societies, rural schools, and moilel faims have licence ablished under very favoui^ 
able auspices ” (for (yuoir /feii 1829 I A national svstemof public instruction was established lu 18>2 
and the vailoua cietails will be found in the Bulletin tc la Soetlld pour I Instruction EKmentmre, for 
that year 

7989 •—%1 Present state qf French ngneuUure In L'Agronome a monthly agrUultural journal pub> 
Ushed in France, at the low price of flve francs a year, it is stated in the first number, published in 
January, 1b 13, that in IV iniv “ the coloiiie s affbrd no longer the means of making a fnrtune, the con¬ 
vents do not prbvide a remedy fbr the want ol foresight of parents , the sysiem of peace, which is every 
day procuring more adv cates among the inn‘>t highly civilised of the people, no longer offers a brilliant 
jrospett In the ptofis'sioa of amis, commerce anil manufacture suit only particular characters, the 
SLiemfes tlie 'arofe»ions only minds privileged by nature^ while agriculturo alone otters unltmlt^ 
scOM for ciiployineiit and for improvement.” After enlarging on this subject the writer goes on to 
sta% thM tlie business of a dinner must no longer be that of men who are not fit for any thing else, 
but It friUst be adopted by men of education, and pursued assiduously and systematically It appears, 
dronf this and othet'^ench publications, l^iat exj^r-iordinary exenions ate making in France for the ter. 
ritorlal inmrovement of that country Among cihet points to which the attention of the cultivator is 
dueiffied, (s the necessity ot feeding bis men well, no less than his hones. As a proof of the itdrantagei 
of doing so. It Is stat^ that when Messrs Manby and Wilson, drom England, established their iron wwks 
at Cliarcnton, the French workmen wcie not able to support labour tor tne tame numlmrjjf hours as 
the Englith did, U tiiey aWtccI, like them, the proetiee of eating butchers meat Exactly the suie 
thinghos been prored respiting the Irish labourers, as compared with the Enghs|j 
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799a •»- tIgfiiMtural Societies ia Fntttce. TbH M)d soiue or the foitowtite |wni|tn«plh« ut uk(i> Oram 
» retf intereetiiig srticto, vndcratond 10 be by l^o&nur Meceullocb, wi^b appeal !» the fbrt^'ii 
^inaiierljf Setiiew, Ju«t efler tiui hmtorical pert of our 2 d cdHidn of thi* EncycloMrdU waf pr>»tM 
The AKTioulturot Boeletyeof the Scbte and Oiie, which coni|>riaea awiy oxtenaive undod pioj^ietofa, 
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the VdUey dr the Meurtbe, about «ix leagues (Vdln Nancy, l'> M. de Itoiabasle, a skilful practical agri. 
cuUuHst It compfises clay, sand, and gravelly soil t and the proper luudcs of culture arc applied to 
each. By the Improvements in ploughs ijpd instruiueffts of liusbundry, five horses and nine oxen 
uow accomplish at Hoville more work than thirty'iive licasU of burthen used to do on tlic same 
ground, with the aid of the Scotch threshlgg-niaCbine, M. dc Dombasle beats out, with three hmMs, 
three hoctoktret and a half (upwarda of an imperial quarU'r] of wheat, and other grain in proppr. 
Uon. Potatoes are oultivated with attention, and a distillery has been established for exlractuig 
their spirit M. de Dombasle has proved what will, wc think, excite some luriiriso, that land of a 
middling miality, planted with potatoes lorfatteniiu beasts, will be more produciite than the riohest 
meadow No stronger encomium t an be made on tne skill ol M, de Dombaslo, than the fact ^at be ha> a 
more than doubled the produce ol the land: the aierage annual return of Hoville being S9 iTaiics pei 
hectare (of ii acres|, while that of tlie rest of the department ol tlic Meurtbe is but Sbl hatics pei 
hectare. At Moiirey, in the depaitincnt of the Moselle, the niodcMann of M. Boucliottc igfamous fm 
its breed of horses ” (For. Quart JUv.) 

7>19l. “ The Agricultural Society ttf Strashurg in 1828 commenced an cxiicrimcntal plailUtion of fruit 
and forest trees in Alsace; a want observable not merely in that department, but throughout the whole 
country, except, perhaps, Normandy aud parts of Britan^. In Franrlic-Comti, and the department nl 
Doiilis, the government has taken tlie breeding of cattle under its peculiar eaie, and eslablisti^ annual 
exhibitions and prizes. In these parts, as also in Montbt'liard, tlie useless jiractice of feeding oITtbe bind 
is beginning to be dUcontiiiueil, it being ascertained tliat a hectare of inclosed ground produces one third 
more if not subjected to tins ceremony. The arrondissement of Montbfliard nos abandoned the systeia 
of fallows In use in the rest of the deiiartment, and cultivates with success both liax and tiiC turniu In 
Pranche-Coint^ the very beggars arc bccoining industrious; tJiey go alwut coltertlug manure tUI they 
have accumulated a certain quantity, when they take it to a proprietor, who allows them In return to 
plant on his soll^ and receive the cro^ of a proportionate number of potatoes Iii ncordy, the Increase 


utensils called bois-jofis, Is chiefly carried on; the supply sent to Paris aniiuaily is valued at 17,(KJ(I/. 
At Ongny, in tlie neighbourhood of Vervins, the children of the husbandmeii are employed in fan> 
making, baskets, &c. of willow, to tho value of ju,00li/. per annum. In Champagne, the example ol 
M. Kiciiardot, a small pn^irietor, has given an impulse to planting, and to a systematic irrigation ol the 
land.” {Ibid.) * _ • 

7992. -390 & 114 '* Tie culture qf the vine Is a department of their husbandry of wmcli the FrenAi 

have, perhaps, a right to^oast more than any other people The same grape,*wheii tried in rouiitrics 
under the same latitude os the south of Praiicc, has never been brdUgbt to an equal degree of perfecMon. 
'17ie plantalions of vines have been and are subjci-t to scvcie discouragemeiiU, but have, nevertheless, 
increased very considerably over their extent in 1789. In that year their surface was estimated at 1,200,IMX) 
hectares of land; in 1808, It amounted to 1,<>(X),0CK>; and in 1824, it covered 1,728,000 hectares. In 1828, 
the vines occupied about 2,000,000 cultivators^ and their annual produce was computed at 40,000,(XM 
hectolitres; the value of which, at fifteen franca per beutolitre, i8 00U,0(X),OOOlrancs, or abaiit 24,000,000/. 
sterling English money.” {Ibid) a 

7993. —391. The olive climate. Strabo (lib iv) sajs, that tbc line of the Cevcnnei, in Gallia Narlio. 
neiisis, was the northern limit, beyond which the cold iireienled tlie growth of the oIivcl The limit is 
still in the same jiositinn. {Jameson's Jour., April, lHi4, p. 2.13.1 

7994. —S'® & S99. The breed of tattle amt tlnep m France, “ with the exception of parts of Frcuch 
Flanders, Normandy, and Alsace, is yet very degenerate. But their improvement, like tliat of mankind, 
depends upon their rearing ; and, it the example of the Rovillc and other studs be followed, there seems 
no reason to doubt that the French horses may one d.iy equal those of England or Spmn. The com|iany 
lately formed tor recovering the 4,00U,(XX1 hectares of maish land now uncultivated, and converting them 
into pasture, will greatly further tlie amuliuiation ol tlic cattle, as well as the augmentation of their 
nimiMrs. 2,3bO,(K10 horses, 7,()00,(XIO homed cattle, and 4‘.’,0(lb,0(X) sheep and goats, arc ceitaiiily not 
a large stock for a Muntry covering fi3,o(j0,(l0() hectares of land, 'ilic most ex|terfcnced of the agricub 
tuMsts have sliown that the fleeces may be brought to almost any desired degree ol perfetaon. When 
the merinos of Spain first appe.ircd in France, the paitisans of the coarse maltrps».woul were continually 
alleging that Spanish sheep would never thrive in tlie French climate; tlicir success has, however, been 
complete:. The celebrated M. Ternaux (deceased ib 1832) imported wools of what arc called the electoral 
race, and placed the goats of Thibet in his park of St Ouen, near Paris. The rugged declivities of the 
.Tura have been adorned with the magnificent naz brecil of MM Girod and Ferrault, and their rams 
are now attesting In New Holland the inarch of science in the management of fiocks in Francd!” {For. 
Quar. Rev.) 

7995. — 403. “ The French pigs, altliough they have excited many facetious observations from travellers, 
and have not unfl-equcntly been compared to greyhounds, may be ikttened, we arc assurM, at a small 
expense; and the metliod of doing this is now beginning to be better understood. The Cliinese and 
English breeds are also gettin&luto use for crossing. The fact that 4,000,000 ;>igs arc killed yearly in 
France, shows of how great importance they are to the small agncultUrUt.” (Ibid.) 

799a — 407. The most extensive of the branches of French agriculture, as connected with the mauitfac. 
tnres, “ are the culture of beet-root for sugar; of oleaginous plants, particularly at Lille and Uijob; and 
of the mulberry for rilk-wonns, in lamgucdoc and the soutnerii provincca It has been the habit In 
England to consider tne former of these as merely a fanciful amusement of national vanity: but it 
appears by the amount of Its consumption (between 7,(Mi(),000 and8,(iOU,000 lbs. a year), that at all events 
it Is become an article of some practical magnitude.” {Ibid.) 

HOUAIffc ^ 

7997. —4Sa ThegrAtest part qf the land in Holland, it ia observed by Mr. Alton, of Uamlltou, being 
under the level of %e sea,sBnd oi the great rivers and canata which intersect that country, and, eons£ 
quently, being unfit for arable culture, is generally kept in meadow. ” Fart of the grass prhduc^ la 
cut for hay, to supply the stock in winter «nd spring; ami the ifst of it B eaten oflT by a few sbeeii and 
horses, but chiefiy by cowl. Some of the cows are wtenewor the shambles, but most of them are kept 
as daiiw stock.- In thAe parts where the surface of the ground {p above tlic level of the water, it 
citipped withewheat, rye, rape, beans, oats, fiax, hemm and potatoes: and elen where tlie soil Ba little 
lower than the level of the sea and rivers, part of it Is dug up in some places, aim croppe^itb potatoes, 
hemp, Aa But the greatest part Of North and SouRi Holbuid is so Often uveribwed wfflh water, as to 
tender It Impfoiwr to raise winter wheat crops to agfeat extent.” {Quart. Jour, qf Agr,, vol. Iv. & 828 .) 

79M The soil*' being gencyalipnch, the nerbage la luxuriant; but, owing to the moist condition ol 
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lh« land, wliluh is /rcquen^ Inundated In winter, the herbage it produces U rather coarse, and many 
moist plants prise ftam the ncher natural grasses.” (Ibid.) 

7999. There ar»few huge ettatrs in HoUand, and ** but ihw large farma The land being remarkabl]^ 
level, 4t is raierally divided and sulxllvlded by ditches, or narrow canals, that receive the surface water, 
and serve the purposes of a fence.” (Ibid.) 

8000. — 428. The fartn-hotaes In Hotland “are of dimensions suiteil to the extent of th' land in the 
Cirm, and they are more or less elegant or comfortable, as the wealth or taste of the occupant tfwv dlc> 
tate j but they very much resemble each other. They^^are generally of only one story in height, but 
placra on so broad u base, os to afibrd aci ommodatioii not only for the boor, or Ihrincr, and his faimly, but 
also their live stock, dairy, cheese-house, tbreMiiiig-fluor, the whole crop, and fodner for cattle. In short, 
the whole farmstead is flrequently comprehended under one roof. Besides a kitchen, inwhich the family 
sit mid cat, as well as cook their food, and tVom which Uicg can see their cattle during winter and spring, 
those houses contain at least one elegant and wrll-fbrnishcd room, with a be<J*room or two, into which 
tlAiy seldom enter, except on days of festivity. Their kitchens are much more tasteflilly fitted up than 
those of the farm-houses in Scotland, 'i'hey nave a -tore of an elegant flglire, which is kept wonderfully 
clean. The wall near to the fire-place is covcicd wdh plates of flowered earthenware: and the mantel¬ 
piece is richly, though rather heavily, fitted up. lucre arc some concealed beds and closets in thu part 
of the building; while a pump-well, and a horse-gin for washing and churning the butter, are both at 
band, near the centre of the building. The door of the kitthen generally consists' of marble; the rest 
of the buiidiiig is of brick. The gincoursc is-laid with sand, and is coverra with boards wlien the horse 
M not in yoke. The whole building is roofed with tiles, and the roof rises iii a somewhat pyramidal 
form. Ihc mmIIs are generally built of biick, hut sometimes of mud or boards; but tlic roof is siippoited 
oil frames of wood, round which the walls form only u covering. There is no urine tank as in Belgium. 
Indeed, little attention seems to be paid to manure in HoUand, probably oi. account of the soil licing 
natuially rich." (Ibid.) 

HI 01. The eoio byre Is “ paveil with liard bricks, or clinkers, as they arc termed, set on edge; and the 
stakes ti> which the cows arc Hound arc made to be removed m suinincr, when the cattle are turned out 
lo posture. A passage before tile cow's head is convenient for giving them their ineot, and a trough of 
clean water is placed before the cows, from which they can drink at pleasure. The water is let off once 
.1 day by means of a plug, and a new supply flram the well pumped into the trough. A passage behind 
the euws serves to remove the dung.” (Ibid., n 3S0 ) 

Hl)l/2. IJiUch cow. “Thu Vricslandand Oroningen cows are the largest and most esteemed races in 
Holland. 'I'hey are short-ncckea, broad and deppU;hcsted, dcip-bodied, and broad-backed, with well- 
mode limbs, fine smoll horns, and stand well ujion their feet The greotest number of tliese cows are 
either block‘or white, or dork brown and white.” ’(Highland Soc Trans., vol. x. p. 199.) 

8(MI3 The general practice in Holland is, “ that tbe cow should calve in her second year. The bull is 
oin|>luy(>d when it is two years old, and is fatted and sqld to the butcher when four or five years old, and 
the row at seven or eight. Some cows are, liowcver, kept for milking till the tenth year " (Ibid.) 

8tX>k. T\f most improved melhud qf treating the cal) in Holland. “ It is immediately after its birth 
t.|l(.cn from the cow, put in a separate nldCe, and l,ml on dry straw. A little salt is given, and the tongue 
and mouth arc'lrubbed with it. It is also rubbed clean with straw. After the lapse of six or eight hours, 
the first bensting of the mother row, diluted with one third water, is given loathe coif to dnn^ and this 
treatment is coiitinuetl for some da^', the liquid being given thrice a flay. Thereafter during two or 
three weeks, Ihcy^givc the ealf tlic milk as it romes from the cow, diluted with one fourth water, in 
wliirh now and then a small handful ol salt Is put; then buttermilk is gradually given, and it is supplied 
with liay; at the age of ten weeks it is brouglit out into the meadow, where it is also supplied with 
skimmed milk, buttermilk, or whey. In this v/ay each farmer r.nscs the pro(icr number of lieilcr calves 
to fill up varqjicios: but calves f.itttneil for sale nave milk from the cow three times a day. Tor some 
day<,uftcr calving the cow is milked tin ice a day, alter which tliey return to the usual practice of milking 
twice a day." (Ibid.) 

8o05. Treatment iif tnilch cotes in HoUand “The cows arc turned out to grass generally by the end 
of M-irch, or tlic beginning of April. 'J'hey are, when first sent out, funiisbcd with a very thick cloth of 
tow, covering the buck and sides, Irom the shoulders to the tail, to prevent diseases from cold. They re¬ 
main out, night and day, about thirty weeks. In the winter inonliis the general food is hay, and most 
fanners give their rows nothing else: distillery grains arc sometimes given, wlicn tiicy can he ohtaincc*. 
At the great establishment ol Baron Van I'aliiik, near l,eydpn, boiled beans, with rape cake, spread over 
the hay, were glveft at night, ami gruiind liiiscecf c.ike in the morning, which, it was stated, enabled the 
cow to give more and better milk than hay alone Raw potatoes and ilry liiist ed cake arc also sometimes 
given, and must farmers give the buttermilk, either diluted with water or not, to the cows, as well us to 
the calves and pigs. Mangold.wurtzel is also given, but turnips never.” Uhid.) 

HUUd. The 'lures or cow homes in Holland “ arc generally lotty, airy, paved with large square bricks 
fAitoii says “clinkers,” see ^ HIXII.], and kept perfectly clean. The roof is generally about ten feet high. 
There are no r.icks or mangeis. Tbe cows stand in two rows, generally facing the centre, and sometimes 
the sides of tlic byre, along which is a brick ixivcment slightly elevated in the imddic. On the cdjfn 
next the cows, and on a level with tliem, is a trough, perfectly clean, into which the meat or drink Is 
put, and the hay laid down. Kach cow has about five feet of space, and is tied to a railing of three small 
posts in fioiit, which separate them from one another, 'i'herc is little straw used for biding; on the 
place where the cows stand, there is a hollow part at the fore feet, into which are now and then put dry 
nurse dung anil straw ; at the hind feet, generally nothing is laid but a little dry sand. From the narrow- 
ness of the sjaice divided into stalls, the bai'k always projects so far as to cause the dung dropping to fall 
into a gutter almut eighteen inches deeii,anil eighteen inches wide, which is regularly and carefully swept 
and defined, so that there is very little trouble in clearing away and cul’fcting the manure: The cows 
«re always kept quite clean: and, to prevent the tail occasioning filth, the lower end is always tied up by 
a string attached to the ceding.” (Ibui.) 

^Odi. Process of milting in Holland. “ The cows are always milked by the men, and the butter and 
eheesc made bv the women. One man is considered necessary fur every ten cows. At Ter I,clde, the 
welUmanaged dairy cstalilishment of Baron Van Palink, there are ninety milch cows, nine men, and a 
Boermn (or female farmer), the maker of the butter and cliccse, who has a female assistant. At Kliiiken. 
burgli, near Sasenheim, tliere are forty cows; the farmer and three giown sons do oil the milking, and 
his wife and one fpinule servant make all the butter and cheese. At Schootd, near Haarlem, there are 
twcHly cows; tii$ father and son milk, and tlie wife and a female servant make the butter and cheese.” 

^ 8lXI^ Butler. “ There are three distinct kinds of butter manufactured In Holland; the butter made 
rtom the cream, when the row is at grass in the summer, culled grass butter; the butter from the whey 
of the new mUk cheese, called whey butter; and the butter made in winter, when the cows are in the 
cow-liouses, cidled hay but ter. M (Ibid > „ - . 

80U9.'%)nus Auffrr. “ 'i he cows being carqfully milked to the last drop, the copper pitdierl lined with 
brass, or ^iteberg entirely of brass, which contain the milk, arc put into an oblong water-tiglit pit, which 
they dtl a ri^Biak, built ofbriok or stone, about six feet in length, three feet in breadth, ar i two feet in 
depth, into Which cold water had been previously purainid; tliere being geuerally a pump at one end of 
the pic. lA tklA pit orvMer, the pitchers staiid two hours, this milk being frequently stitred. The cool¬ 
ing procesw b of great advantage in causing the rrckm to separate mpiiUy and abundantly ft-om tbe milk. 
After t^ls, Jtn^ milk, being run tlirougb horse-hair sieves or draiiierr. is pist into the flat milk-dlihes. 
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which are of earthenware, coj^, or wood, u will be afterwardii described It temalnt in a cool dairy or 
^tlar for tweuty-four boura It u then tkimmed, and the cream is rollertad in a tub or barrel When 
soured. If there la a aufilcl|pt quantity from the number of cows, they churn every feenty.fotir iMium, 
the ebam betnf^alf filled with the soured cream. A little boiled warm water U added in winteif to give 
the whole the proper degree of heat; end in very wann weather thwcrcam is tln.t cooled in ihcroe/ddl- 
or colder. 1« many small farm-houses, or when the cows give little milk, the milk is not skimmed; but 
the wiiole, when soured, is put into the churn, 'ihe butter, ‘ v mediately aner bi'lng taken out, is put into 
a shallow tub called a Hoot, and carefblly washed witli pure i-old water. It is then aurked with a sliglit 
sprinkling of sinsM sslt, whether for Immediate use, or jnr the barrel; there being none made entirely 
Without salt, as in Scotland. When thecowiftiavc been omy eight or ten days out, the ditlbrence between 
grass and hay butter is slightly perceptible; but the grass butter, alter the cows have been three weeks 
at grass, is delicious. This new butter is ni([hly csteemeit in Holland; it is made In fancitVil shaiws of 
lambs, pyramids, &c., at«stucir with the flowers of the jiolyaiilhiis, dr, and sells very high. If int^ed 
for barrelling, the butter la forked up twict^ or thrice a day with soil tine salt, for three days, in a flat 
tub, there being about two pounds of this salt allowed for fourteen iiouuds of butter; the butter is then 
hard packed in thin layers into the casks, which scosks are pre\ lously (.aretblly seasoned and cleaned. 
These casks are always of oak, well smoothed inside; and, before being used, ttioy are allowed to statid* 
three or four days, /illed with sour w'hcy, and are then cari-rully washed oni and dried. Each cow, after 
being some time at grass, yields about one Dutch lb. (seveiiti'cn os. and a ball) of butter tier day." (ibH.) 

8U10. Has/ butter '* undergoes the same process as grass butter: being, of course, the biAter made in 
winter, when the cows stand in the cow-house. But, although inferior lii flavour and col^r, it has nond 
uf the disagreeable taste which the turnip imparts to the winter butter of ]3i iCalli.” (JbHt!) 

soil, fnetf butter " is made tlrom the whry of tlie iiewi milk cheeaes. The whey, being collected flom 
the curd and the pressed t’hecsd, isBliowcd to stand three da; a or a week, arroniing to the quantity; the 
cream is eithcn skimmed oflT and churned, or the whey itself is put into the churn, and the butter is 
formed in about an hour. In winter the butfor obtained by tins process is about one lb, ])er cow |H’r 
week; and in summer about one lb. and a half per cow per week." (/bM.) 

8012. Cbeete. ’I'herc are four kinds of staple cheese made In Holland : the round or bullet chewes, 
called Kdoiu (from their having been first principally made in that iielghliourliood): Stolkshc (so caltccl 
from the village of Stolkwyk), which arc called in Britain, Oouria, and arc flat, and broader and larger 
than the Edam, both kinds being made of unskimmed milk; Lcidschcor Leyden (being so called from 
this kind of cheese being principally made near Leyden), which is iiiadcof milk ome skimmed; and 
Giaawshe, which is made in Vricsland, of milk twice skimmcHi. Both tlic hitter kinds arc called Kaiiter 
chcc'sc in Britain, and are larger and flatter titan tim two first iinriied." \Ihid.) , 

801.1. Edam cheese. “The proi’es.s of maniilhcturc of tlic Edam cliccsc Is as follows : —Tlie rennet is 
put into the imlk as soon as it is taken from the chw; when coagulatCHl, tiie hand, or a wooden bowl, is. 
jiassed gently two or three times tlirough the card, which is tlic'ii allowed to stand a few minutes; the 
buwl or finger is again passed through it, and it is pcrinitled to stand some minutes lunger. The whey is 
taken otf with the bowl, and tlic curd is )iut into a wooden dorm of the proper slao and stiape of the 
cheese to be made. This form is cut out of tlic solid wchxI by a turner, and has one hq|g in tlic Iwtli^. 
If the cheese is of the small size (almut four lbs.), it remains in (Ins torin about fourtcim days. It is 
turned daily, tlic upper part, during this time, being kept sprinkicil witli aboiil two ounces ot purified 
salt of the large crystals. It is then removed into a second Ix>x of form of the same size, with four lioles 
ill the bottom, and put under a press of about fifty lbs weight, where it remains fnimdwo to tlir< e hours, 
if of the small size, and four to six hours, if uf the large size. It is tlicii taken out, put oii a dry airy 
shelf In the cheese apartineiit, and daily turned for about four weeks, when Eelam cheeses arc generally 
At to be taken to market Alkraaar, in Nortli Holland, is the great market lor Kdnm cheese. It is not 
uncommon to sec B(X) farmers at this m.crket, and 470,(XXl cheeses tor sale on one dag," (d'M) 

80H. Gouda cheese. “ This kind of chex'se is also made from the milk, immediately on its bcingotaken 
from the cow. After gradually taking otf tlie principal part of the whey, a little warm water is put upon 
the curd, which is left standing for a quarter of an hour. Ity increasing the heat and quantity of tlic 
water, the ctieese is made harder and more durable. All the whey and water is then taken otf, and the 
curd IS gradually packed hard into a form, cut out by the turner, flatter and broader than tlie form for 
the Edam ehecsc. A wooden cover is placqd over it, and tlic press, with a weight of about eigiit lbs , 
put ufion it. It it here frciuently turned, and remains under the press aliout twenty-four hours alto¬ 
gether. The cheese ii then earned to a cool cellar, and put into a tub containing ]>ie^le, the liquid corcr- 
Ing the lower half of iL The water for the pickle is boileil, and about three or four handfids uf salt arc 
melted in about thirty imperial pints of water. 1'hc cheese is nut put in until the water is quite cold. 
After remaining twenty-tour hours, or, at most, two d<i}!i, in the pickle tub, where it is turned every six 
hours, the chcese.abeing first rubbed over with salt, is placed upon a board slightly hollowed, having a 
small channel in the centre to conduct the whey, whicli runs oif into a tub plac^ at the ciio end. This 
board Is called the xouttank, and several cheeses are generally placed ujion it at a time. About two or 
tliree ounces of the large crystallised salt is thgi placed upon the upper side of the cheese, which is 
frequently turned: the side uppermost being always sprinkled with salt. It remains on the zouttaiik 
about cignt or ten days, according to the warmth of the weather; it is then woslicil with hot water, rubbed 
dry, and laid upon planks, and turned daily, until perfectly dry and hard. 'I be cheese-house is generally 
shut during the day, but must be open in the evening, and early in the morning. Each cow at grass in 


into a Ci^iqier boiler; which Ixuler, by the most carefbl farmers, is oiled with sweet oil, to prevent burning 
the milk, or giving it a slncedKoste. This is neated till the hand can hardly bear the neat, and then taken 
out and mixed with the other three fourths, the whole being stirred about; the rennet Is then put in. 
and when coagulated, the whey is taken out with a wooden bowl, the curd is hard worked and jiressed 
with the hands, and then put into a cloth, the four comers being folded on the top, and the whey pressed 
out The curd is ne§t put into a broad tub, called a portcUobbe, and hard workM, and trodden upon by 
the bare feet; for although there has lately been a plan introduced to obviate this disagreeable practice, 
this if generally the mode used in making common or kantcr cheese. The next process is to mix among 
the curd a shut handftil^soft fine salt to every thirty lbs. of cheese. The curd is then put into a strong 
circular form (of staves, and hooped, about three inches thick, with boles bored in the bottom), with the 
cloth round it It stands in this form twenty-four hours, the cloth being taken off* and wrung dry three 
or four times a day during these twenty^four hours; tills form is placed upon a hand-Murrow, or open 
standa^, over a tub, which receives the whey; a cross plank is laid over the Iid of the cheese form, and 
it is frequently pressed Hy the weight of the body. The cheese is then taken out and put into a cheese- 
wcli, or form, equally strong, having a cover called a volgtrt, md put under a heavy press, the we^ht 
being about tieu iba., where it remotns twenty-four hoursgnore.* After ttiii process, or when tt^cn out of 
the press, the cheesLis washed, and in some places It i^smoothened by rubbing ft frequently with sour 
skimmed boutings ptmerved for the purpose; it is then rubbed with a rediUsh-colourod subatana^ called 
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haastterfclt kaasimeer, which the ^lothecaries sell in HoBand, for the purfloee of giving 1 
tldA apd good-colour. The cheese it then put Into a cool cheeseJiouse sr cellw, and frenuent^tumed, 
unUI broujM tiwnarkeL It la Into this kind of common or kantcr cheese tlift varioilr spicea are put, 
idthou^ few ef the spiced Aeesei come to this comitry. This operation'takes place when the curd is put 
into the Siqf form: tneltrvd Ufiut in in layers; the first layer has no spices In it, but upon It is sprink htl 
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•omp cutnnun sped, and thei> follow regular layers, with cloves intermingled, until the upper layer is 
placed, which has no spices in it** (Ibid.) , 

8016. Gramu$^ kaas, or i^erior ItarUer cheese. “ This inferior kanter cheese is made of milk twice 
skimmed, in Vricwland and Groningen; and is prepared in asimilar way to I,e>dsehp, or ^hc best common 
or kanter cheese, to which it is nme'i inferior. The Dutch fiirmers reckon that thirty cows at grass will 
give from too to 300 lbs. of One butter, and about 300 lbs. of kanter or common cheese; per week.'* 
ylbid.) s V 

son. Jlatries, or milk-houses. *' There is great variety in the arrangements of the milk and cheese- 
houses : but the most frequent form Is this: — {ictween the dwelling apartments and the cow-hnusc, and 
of the breadth of the house, is a square apartment for chuFning and other similar operations; at onq 
comqr IS the cooler, built of brick, as already described, and generally bavingapumpat one end, for the 
purpose of introducing the cold water to cool the milk. 'I'h.s apartment is airy, roomy, and paved with 
squpre bricks. Descending a few steps ilrom It, u the milk-house, or rather cellur; it is always three or 
four steps below the level of the lious", paved with brick, and having an arched ceiling, almost always of 
brick or stone, and two or four windows, according to size. The milk dishes, or pans, which are daily 
flrst hand scrubbed and washed with boiling hot watet; and then with cold, are range*! along the floor (not 
•on shelves). In such a way as each pan may be reached by the dairy.mald. The windows are opened or 
shut according to the state of the weather, to which particular attention is paid.*’ (Jbtd.) 

8018. The cheese.houses are also generally cellars, and adjoining the milK-houscs; but in summer the 
byres are usM for the Ixiidsche or kanter cheese; the floor being kept quite clean. All the windows and 
doors being open, abundant air is aft'orded. In winter the windows or the cheesc.houses are generally 
kept shut; and, if any intense frost exists, they )>ut in one of the wooden boxes, containing a pan with 
burning turf. The cheeses are placed in rows on the wooden shelves." tjhiil,) 

8019. “ The sweet awi delicious flavour qf the Dutch butter is said to bo prim 'pally owing to the excel¬ 
lence of the Dutch salt. The butter, though salted, is always well flavoured, and hardly t.astes of tJiat send 
ouality which the muriate or sulphate of magnesia frequently imparts to butter in this country. 
Tliis acridity will be found very obvious, when comparing the Dutch salted butter to the best salM 
butter of Britain. It appears that in the manufacture of 8.-111 more tunc is allowed for evapor¬ 
ation and crystallisation, and that the crystals arc nearly an inch square. In Britain the process of 
evaporation is burned on by artifioal heat, so that the crystallisation is never perfect. This is owing to 
our excise laws, which it is to be hopeil will be removed, or regulated in such a manner as to admit of 
applying the modern improvements in chemistry in this manufecture.’* (Ibid, vol. x. p. IKt.) 

8(S0. The great cteaiMness everywhere observable in thejarmci ies of HqUand is " another cause of the 
TCneral exccli(>nce of the dairy produce. This se^ms to bo the result of a well regulated division of 
labour. The men attend to milking and feeding the cows, and the women to making the butter and 
cheese. As to clc<inlines8, every^welling.house isatnoilcl and a pattern; the inhabit.iiits seem to vie 
with each otlier on this poi/it 'The cow-house is pure and clc.-in, not a particle of filth being to be seen 
in it; the cows are as clean as if they were in a dining-room; the milk and chcesc-tiouscs, and, in short, 
every part of the house, are free feom dui^ and dirt of any kind; the manure is placed at a convenient 
distance from f'e cow-house, behind the house, and every particle is carefully collected together. The 
whole apartments, even tjio byre and hay-huuse, are gencr.'tlly under one roof-, and the cleanly system, 

Sk*l#8 8 IiA A<l«Vlt WoKla ^''***^*'* * nnJl vst Am tism «••!« iSslw nMA A am a A am nsM w f < is/w • UaaiImm^I • 

8021. As an example qy a Dutch dairy /,« mcry, wc copy the plan and elevation. Jigs. 1146 and 1147. In 
flg. 1116., '* a is the kitchen or living-room ot the tamily.during the greater part of the year; b, a temporary 
—_ apartment in which the family take their meals during the 

“ I 1146 warmest weather in summer; c, the cow-house. In which the 

I cows are seen from both apartments; <f, a laigc room used 

' V for various purposes ; e, bed-room ; /, shed ; g, dairy; h, dairy 

scullery; i, cooler ; k, a place for drying cheese; and /, hay and 
straw room in the centre of the building." The farmeries in 



Holland are generally of one story, and thatched with reeds, 
as inyj^. 1147., oneflmmense, lofty roof covering the whole. The 
highest part of this roof is in tne centre, over the hay and 
straw ro< a (Ibid) Mr. Alton of Hamilton, who also visited 
Holland with a view of studying Us dairy husbandry, gives a 
aiimlar account of the Dutch farm-hous^ See t BOOOl 

Grrmany. , 

11023^ _ >»i -7 The AuriesOture of Prussia. The system of national education established in this kingdom 
in^9 hM b^n iSTmenSned. and the reader win find the d^Us, which have reference to 
the manner In tvhidi agriculture is taught In Oie school gardens or fields, in Cc:isln*s work already 

a&mf " have ■ good plough, nor a good 

cart, and thrirhay^fork Is like Hpptune*sArldent/* (»)caiaOTss^a««fli,*c.) ^ . 

eSa/k — Siieeus or narrow bams are used In many pafta of Camiola 6>r hanging buck-wheal 
upon. Hiescwen is composed of two upright p«U. twenty f^ in height Through holes in the 
u^ht posU, harlxontal poles are placdd, reaching from one upright to the other. On the^poles, pie 
buck-whW ^ (t t her kimki^ fodder are placed. A narrow roof of boards covers the whdle, passing 
frp OneSp^'ito ‘The sheevw of buck-wheat are also sometimes fixed on fc^uprigfiti^ 

^*M^l-^‘^our<aare cnttlvated in considerable quantitlw in CamioiR and ^yxia: out in slices, they 
are given to the hogspiid cowr (CadeWs TrmtAs, voL L n 25.) ^ ■- , 
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Russia ani> Pound , 

« 662. Roadt in Roland By far the best specimen of that kind of food usually t riled maradani- 
for want of amoreexpliiativctenn, is to be found betneen Warsiwand Kalisz.a'distame of thirty 
tliieo and a half Polish, oT one hundred and fifty-six Lnulish miles. Ihrouphout this dlstjAe it Is 
uniformly hsrd.leriil, and as smooth as a billuid table, quite sti aiRlily ufanti d with a double row ot trees 
on caUi side«aml with %ery tolerable inns at each post station It is doubtllul whether a better road Is 
to be 9un(L^i tngUiid, certainly not on tlic Continent, e> pt, perhaps, b'tweiii Milan and Cremona, 
or even os lar as Vicenza. Ihc Wanaw roadds pcrfeetly new, and owes its txisttnce to the grand duke 
Constantine, whoso eflbrts to imiirove the iiiteriial coiq|nuiiM ilinn of the loiintry In every dlrertinn 
were incessant. One feature of the Polish Aad iii question dosenes notue, hctaiise it tends to give it 
the appearance of a carnage-road in a gentleman's park kept in the highest order, namely, the manner 
in which the sides are dressed dll alongwith gtecnturl. which lookslikc inos-y banks, eut smooth, and|icr- 
fertly level This method of flanking a inai laniised road that has bn n iiit through hills, or pnimiiwmt 
undulations in the ground, oilers, brides its neat ap|>earaiiii, a gnat advantage, for It prevents, in a 
great measure, the carrying Sway of the looii larth and denuding of (lu roots of trees during heavy 
rains, botli winch incoiiMiiicnces, very injurious tostlic ro-ul itsdf, takis ploio when the sides arc not 
covered with turf (Otanvi/les Ru$tta, p 5b0 ) * 

SOS? Rntish farmers in Rdand Siiut the peace of 1814. some Senttirh farmers have settled In 
different parts of Poibnd, and chiefly in the in igliboiirhood of Warsaw 1 he soil and the climrieare found 
much more favourable, both for agriculture and gardening, than might naturall) lie imaglneo 1 hough 
the winters arc more severe than thiy arc at Edinburgh, yet the summers atc much warintr, and corn and 
fruits rqicn much Boonei and better J ho ruetimlier giowa freely, iiid biars abundantly In the oi>cn 
air during the summer months The estate or farm otaWilga, on the rrvor of that name, a view of 
which IS given vajig 1149, consists of IMS) sires, and was |>uri based by a luar nl itive of the author 


I14K 



m 18 S Ihe buildings consist of a dwcllii g house (n , with a di laibcd kitibi ii |A , a bn i^erj (<), a dis- 
tillerv (di, a machine for raising watir to si | ply both (r), a coin noli (f sheds l< r lei < iiig cattle (g), an 
ice bouse (h). In which ice is kept above giouiid by means of Ibuk oi ubic walls and doors, and large 
barns, a threshing mathlne, roach-housi, staliling and all other cfftits, including a carpinter's shop and 
houte, hlacksmitn’s shop and house, Imilifl’s house, Besides Ihc c there is a small eolrny of cottages 
for thecoronion labourers 1 here cottages are generally of llickind rallid logbOuses.and, with tbcirdnw. 
wells attached, present tJ e api earanre nf/g 1140 lie Ciermans who are settled in Poland, as agneuk 
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S^newUy buiM thatched cottages in the style of fig. IISO; and the English in the neighbourhood 
of Warsaw adopt the style shown in^. 115i. Behind the house there arc a large garden and orchard, 
with summer-house, green-house, &a, the estate having been the property and residence of a Polish noble¬ 
man, considered a man of taste. The situation of this proiierty .« about thirty miles from Warsaw, in 

a flat country, and there is good communication 
between it and that city, both by land and water. 
The soil is light in moat places, but in others 
it is loamy. About half tfie surface it covered 
with woodp chiefly birch, poplar, and Scotch pine, 
which is felled at (tated intervals, and is floated 
down the Wilga and the Vistula to Warsaw, 
where it is sold os iiieL The culture pursued on 
the arable land is the convertible system of— 
1. turnips; S. corn, chiefly barley and wheat; 
3. clover; and 4. oats. The turnips and clover 
are consumed in the freding-liouses by milch cows, or rattle for the butcher. The corn is either 
ground into flour, or malted and brewed into beer, or distilled into spirit; for both of which there is 
an ample market at Warsaw. Butter and checsevore made, for which there is also a great demand. 
Pigs are fattened, but the Polish towns being chicflv occupied by Jews, and trade of every kind being 
chiefly in their hands, it is found that pigs cannot be driven to market, and sold there alive as in Britain; 
but the carcasses are salted, or cured as bacon, and 'sold in that state, to Christian consumers. 'Jlie 
fattened rattle are sold by private contract to Jewish dedlers, who dispose of them, cither to their brethren 
in Warsaw,*Crarow, and other towns in Poland, wliere they are killed in the manner peculiar to the 
Jo'^s; or to ChMstian butchers either in Poland, Prussia, or Russia. Numbers*'are sent to Oantzic and 
other sea-port towns, fax unlimited supply of manure may be obtained from A^'arsaw at present, though 
it cannot be expected that tins will Ipng coijtiimc to be the casebut bones are abundant not only in 
Warsaw but all over the country, and the supply of this manure will, probably, for many years, exceed 
the demaniL A cfushing-mill has been, or is about to be, added to the com or flour-mill on the estate. 
It is also in contemplation to establish a steam-boat between Wilga and Warsaw, which will add greatly 
to the rapidity of conveyance between the two places. The flour might th«i be converted into bread, 
and the cattle, for Christian consumption, slaugntcrcd on the farm; for it U chiefly by manufacturing 
farm jsroduce, Inat it can be at all disposed of to advantage in such a country as Poland. The great draw¬ 
back farming in Poland, is the want of moral principle in the labourers, who require continual watching 
both to keep them at work, and from stealing and drinking: but as this has arisen from the hatch treat, 
ment to which, as slaves, they have been subject from their masters through many generations (see ^ 650.) j 
it may be diminished by kindness to the adults, and the education of the children. 

8028. —fi/2. Food of the peasantry in Itussia. Kye bread is the chief support of the peasants in the 
north of Russia; but, in order to save the rye flour, and to make it last the longer, tne inhabitants, 
when compelled by necessity, mix with it flue ground oatmeal, the meal of buck-wheat, and the husks 
of the fleld mustankseed (Sinkpis arv^nsis). Brandy is, in general, distilled in Russia from rye meal, 
with a more or less additional quantity of barley, oatmeal, and barley malt; but very seldom from wheat, 
or buck-wheat. I'hc Russians also distil brandy from potatoes, juniper berries, and fidrbus aucupkria, 
at all times with an addition of meal and malt They distil, in Astrachan, a sort of hVenuh brandy from 
damaged wines, prunes, kernels of cherry-stones, and wild almonds (..Im^gdalus nkna). Some of our 
distillers maKc use of the skin and stalks of pressed grapes, raisins, and the waste in sugar reflneries, 
with which they make good brandy. To the worst and common sorts of brandy belongs the dram of 
Kamtschatkn, of J/eracabutn 5phond^lium, and another used by the Kalmucks, mode from sour distilled 
mare's milk, which is spirituous, but rather of a disagreeable flavour. {Com. Hoard Agr., voL i.) 

8039. Agriculture tn Livonta The country, before reaching Volima, ofibrs a tolerable specimen of the 
present sjate of agriculture in this part of Livonia. Forests, both old and new. In considerable numbers, 
are met with here aniktbece, succeeded by corn fields j barren heaths i farm-houses, consisting of one or 
two wooden buildings, and a yard, in tolerably good condition; small borscs, and diminutive horned 
cattle; no Inclosures, except a kind of palisade, marking the divisions of property or protecting the 
fkrm-houses from intrusion; and extensive buildings serving as granaries to hold the crops. These are the 
most prominent agricultural features of the country. I'lie Livonians have the reputation of being good 
(kmiers. (Gfranvitfe’s liustia, p. 397.) ^ 

8030. —67.1 Agricultural products of Russia. The hop is indigenous in the district of Petersburg; 
a few -are also cultivated in gardens, and the crop gathered the end of September. Hemp is sown 
about the middle of May, and pulled up in the beginning of .September. Flax is sown in the beginning 
of June, and pulled in uie middle of August Both these plants are grown only ki small quantities for 
private use. ReJ clover is sown along with barley and oats, and cut the following year, about the end 
of June, and the second in September; the plants are frequenUy destroyed by the early froste The 
flirinaceous plants grown in the district of Petersburg are the ibllowii^: — SomaiiWinter wheat upon 
good loll, sown iJ the latter end of August and me beginning of September, is reaped about the 
middle of AiWUik Sming wheat is sown on newly cleared lands In the beginning of May, and 
reaped Miout the middle of August Rye is sown, more extensively than any pther grain, on most 
descriptions of sMls, and in the latter end of July and the whole montb of August; it is reaped the latter 
end of July and the banning and middle of August ^ring rye Is sown upfin high and sandy ground 
in the banning of May, and ,reaped the latter end of August, ^hurley is sown in the be^niiig and 
middle of May, and reaped about the mlddl&*bf August Oats are sown thejatter end or April and 
beginning of May, and reaped from the middle of August to the beginning of Seytember. Buck-wheat 
is sown upon high sandy lands in the ttiunth of May, and reaped in the beginning and middle of Sep¬ 
tember. Ho olenfflnotis plants are cultivated, oxoept Uie lesamum and the white mustard In a flew 
gaidena T1ie<frm<MrIn|frare the leguminous plants of the same district: —White and gray peas arc 
sown in the b^unlng m May, gathered green the Vtter end of July, and ripe the lafier hijd of August 
Brant are sown in the beginning of May, and reapra in the middle of Auguiy: Frencn beans are sown 
in gardens, but they seldom do much good. (Com. Board Agr., vol. L) ' , 
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» SWSOEN. * ^ 

8031.—68& Qt^at appcwanct 'tf the eountr$f In Sweden. A bUbop of Bergen it laid to have given 

tte name of Northern Italy to some diitricte of Norway and 
Sweden. The pine fofeei»«re very beauUAil, eepecUlIy when 
the i^e of the voung ahooti contrast* with the older 



MiMf. From the appearance of gome of thete trees on lofty 
cllffl, it is easy to jperccive how in aiidqe conntries the do- 
mnt of the roets of the pine and the mountain ash, through 
fissures, contribute to the nlitting of the rocka The Swedish 
m^tnnes are raised on plinths to keep them above the miow. 
THc rr>ad*, winding through extensive pine forests, are pic- 
turi^ue in the extreme. {Brooke'i Travelt in Sweden.) 

8U9z — 693, The cottaeet of the neatanlt in Norway have 
double fronts. 'Jhis additionai protection renders them warm 
and seciAc against the blasts of winter. The manner of build¬ 
ing these cottages is the same os in Sweden: and on the roof* 
of each, a luxuriant crop of grass was generally growing, 
though some were loaded with a thick coating of pebbles, and 
above them were two or three large ftagments'of rock, to 
secure the whole A-om being blown away by the winter storms. 
{Brooke'i Travels, p. 105.) 

8033. —704. Slaicet for dn/ine newly-eut com are also used 
in Sweden. They are generally made of young pine trees, 
eight feet long, about one inch and a half in diameter at the 
top, and four inches at the bottom. Both ends are pointed, 
and the thick end is let into the soil by the aid of an iron crow 
bar. The first sheaf is put on the stake with the root ends of 
the corn downwards, and the other sheaves, to the number of 
fifteen or sixteen, are placed in an inclining position, as shown 
in fig. 1152. {Quart, Journ, Agr,, voL iii. p, 638.) 

PniMia. 

8034. -^)64. The general appearance of the country in Pertia 
is characterised by its chains of rocky mountains, its long 
arid ^verlcss valleys, and its still more extensive salt or 
sandy deserts. The noithern provinces form an extensive 
taUe land, which rises from a lower plain, and is interspersed 
with numerous clusters of hills, chains of rockySmouiitains, 
and barren deserts. The lower ground, under the namifjaf 
Dushtistan, or the level couiitry,«exhibits a succession of 
sandy wastes, where the eye is occasionally relieved by a dark 
plantation or date trees, and a few patches of corn, in such 
places as are blessed with a fteshwater rAulet or a copious 
well. On the banks of the Tigris this tract becomes more 
fertile. Wherever water abounds, vegetation is most lux¬ 
uriant; but the country generally suifers ftom excessive 
drought. The mountains present masses of%rey rocl^ and 
the only trees that are found in abundance arc the tall /fcpiar 
and stately chinar (i'latanus orientllis), and the fruit trees 

which surround every hovel. These hovels arc clean and comfortable; and wages are high, while • 
food U cheap. {Fraser's Pertia, Sdin. Cab. lib., vol. xv.) • 


8035.—893. To give tome idea tf the present state of agriculture in India, Mr. VV. Carey, one of the 
missionaries, states, in the Transactions qf the Agricultural and Horticultural Society of India, vol. li. 
part 1., 1832, that, in many parts of the country, the same crop is invariably raised on the same ground 
year after year; hiy is never cut till the grass has died or withered on the ground; scientific rotation 
of crops is a suqect to which Indian cultivators are strangers; and the manure produc^ by animali 
is generally consumed for Aiel. No attempt to improve stock appears ever to have been nlfcde in India; 
though thefe is every reason to believe that all the animals used in the husbandry of Europe are capable 
of as high a degree of Improvement in India as they are in more temperate regions. The quantity of 
waste lands in India Is sud to be so large as almost to exceed belief Extensii^ tracts on the banks 
of numerous rivers are annually overfiowed. so that they produce little except long and c<wrse grass, 
seldom turned to any usefbl account. During the rainy season, these tracts arc fhe haunts of wild buffSilocs, 
which in the night come up Aom them and devour the crops of rice on the high lands. In the cold 
season, wild hogs, tigers, and other noxious animals, unite with the buffkloes in occupying thw exten. 
slve tracts of alluvial soil; which, though now so pernicious, might, by embanking and draining, be¬ 
come the richest lands in the country, and contribute greatly to the improvement of the climate. Similar 
observations might bemade4’espectlng immense Aacts now wholly covered with wood, and producing 
nothing whatever to civUUc man, but, on the contrary, proving a nuisance to the surrounding districts 
by aSbrding a shelter to noxious anlx^s. Tlie oppression of landowners, and petty officers, on the 
cultivator is so great, that in some parts of the country no farmer can reasonably promise himself secu¬ 
rity for a single night* “ ITius,” concludes Mr. Carey, “ one of the finest countries in the world, com- 
prising almost every variety of climate and situation, diversified by hills and valleys, intersected in every 
part by streams (nMSt of wnicb are navigable six months in the year, and some of them through the 
whole year afibrd wery focllity for carding manure to the land, and every part of the p™«ce to mw- 
ket). Is, as for as respei^ its asmcultural Interests, In a state the most abject and degraded. ’ (p. 10.) This 
is a most forbidding pieturo; tat It U incident to all countries In a particular stage of their progress in 
civilisation. Time was when the low districts of England were ravaged by the wolves and bears Aom 
the mountain forests, and when the crop* on the alluvial vale* of her riv<»* were anraaSy swept avap, 
or at least greatly l^urll, by floods. A* to oppression by superiors, and thi^ing Aom ouers, thm 
win always tie abundance of such evils, UU mankind are brought to something like equa^Uop in point 
of knowledge, and coiuequenUy ifower^ tUI, 114 . short,^e niMs 6 f siyiiety become fit for self-govcni. 
ment {jyans. Agr.dloe. tf Indut.) • 

• * * . 

AiwrEsi.u. • 

8036.—lot?! Tfie whoU itrrilory of Kew SouthWales, Dr. Lang, wAUngttn' ISM^nforms u*. ‘Ms 
divided, like ttat Of Great Britain, into eountiel and parishes; tat these division* are scarcely ever 
referred to in the common iiirercourse of oolonlal life. Except in government deed* or legal docu- 
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menta, tlie grand natural divbloni of the country are the only onet recogniied by the colonuti ” 
Ihece dlvuiom are the dtetncta of the Hawkeabury, of Hunter a River, of Bathurat, of Illawarra, an4 
of Argyle fhc dlatnct of the Hawkcabury, which la let out In amall farms of ftom 30 to ITO acres each, 
hna bean long considered the granary of the ootony, from the extreme fcrnlity of its^il^^hongh the 
system of agriculture practised iiuit 
la as slovenly as can be well imagined 
The surface ot the ground is “ for the 
moat part merely scratched, and no¬ 
thing like a proiicr rotation of crops 
IS ever dreamt or Wheit, year after 
year,, for twenty years together, uid 
soinMimes wheat and maize in suc¬ 
cession off the same ground during 
the'same year, is the bangrado system 
of husbandry that prevails on the 
Hawkesbury *' The district ot the 
sHunter's River is le- out in f irms ot 
from WO to 30U0 acres each ** Dairies 
are frequent throughout this exten¬ 
sive district^ and largo quantities of 
butter and cheese, of superior quality, 
are lurwardeil regularly by the steam¬ 
boats to Sydney ” i he vast phlns 
ot the Bathurst are chiefly tenanted 
by black cittle and sheep, and the 
farms are generally 20U0 acres each 
This may be considered the wool dis 
trict Ihe cultivated land ot the 
Argyle district is almost all m pasture, 
but there ate intcrsperscil extensive 
tracts of the most barren country 
imaginable Ihc distnit ot the Illi 
warra consists of a narrow strip ot 
arable land ot the tirst qtnhty let out 
to ** small settlers, who cultivate gram, 
potatoes, pumpkins, ^c, for the Syd 
ney market, their produce hr ing con 
veyi'd to the capitil by water in small 
coasting tcssels ' Inis is also the 
tirqhor distnct^reat numbers of the 
red and white cedar trees growing 
here, and that wood beiRg generally 
used fur cabinet and Joinery work all 
over the colony Besides these there 
are scver-il large tracts ot psstoral ind 
alluvial land, which cinnot be properly 
classed in any ot the above named 
districts, and r very great extent of 
country remains uiiexplurcd. fhe 
rich alluvial land on the binks of 
rivers is cilleit interval land It is 
very prodiutivc but is dilhcult to 
clear Norfolk Islind, has a soil of the 
richest vegetable mould, even to the 
tops of the highest hills, and appears 
well adapted tor the culture of toflee, 
if not sugar It is now (1834) occupied 
as a penal settlement for the colony of 
New ^uth Wales (Or Lang i If is 
toncat and Stahshcal Account qf Atui 
I SoutJi Wales,! ol 1) 

8037 General aspect qf the coua 
try Ihe piincqial town, Sydney, is 
beautifully situated on Sydney Cove, 
one of the romantioc inlets of Port 
Jackson, about seven miles from the 
entrance <of that harbour, the head 
lands at the mouth of which consti¬ 
tute one of the grandest and most 
interesting features In the natural 
scenery of the country Many of the 
most interesting localities on the 
shores of Port Jaokson,bet ween Sydney 
and thp headlands, ate in the hands 
of private jMoprietors On Woolloo- 
mooUOo Hill (As 11^), which is an 
elevated projection of the land, about 
a mile from Sydney, most of the 
officers of the colony have houses 
The second toy p of the colony is at 
present Paramatta, but Maitland will, 

E robably, soon* supersede It, as the 
itter place Is situated at the head 
of Hunter’s River, in the centre of 
the most extensive agricultural and 
grasing dit|k|ct in the colony* ^ 
tween SydnMand Maitland there are 
two steam-dHts, and a company has t 
lately bflen^rmed, called ** The 
Hunter River Steam iNavkation 
Company" WKh the txception of 
the large open plains in the ulterior 
of the country, the territory of New 
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South Wale* ia, in iU natural atote. one yait forcti On the hanka of ihe riven, and eapeclaily 
OIL the alluvial land within the reach of their inundationa, tiiia forctt t^omea what the colonian 
call a thick hruah or Junglft Immenae t«*a of the genua Eucal^ptua, iucti aa the alringy bark (Jig. 
115+.), the Blue gum, E. pip«iU (M USS.), and tte Iron bark, K resinffiara iftg. llsa), tower uawarda 
fH. ^ • i" e»«y .lirmtion, to Uie height pflSo or gpO feet: while the cedar, andother 

• treea of inferior elevation, with imiumerabld'wili} vinea and other {laraaittcal 

planta, All up the inUAticea. In tiic 
aterile region, the trcM are atunted 
In their growth, and of a moat for. 
bidding aapect; ttheir trunk# and 
naked branchea being freoucntly 
blackened by the #ctlon of tire, at 

• in the Bucalyptua (fig. 1157.). The 
toil of theao regiona ia a white aand, 
anft nothing can exceeti the lone, 
linest and desolation otthe scene. 

8038. TVie settled portion qf New 
South H'ales, in 1833, Sturt tells 
ua, extended from the 36th to the 
S!2d parallel of latitude. The popu¬ 
lation of the colony is said to consist 
of 46,000 tVee settlers, and ^,(XXI 
Tonvlcts. Its imports, in the year 
ending January, 1833, amounted to 
6(^01^., of which 144,7931. was the 
value of commodities imported fW>m FtiA' 
foreign states, the rest being the 
produce of Great Britain and her ” 
colonies. The exports amounted to 
S84,3W., of which 81,969/. consisted 
of British and foreign merchandise 
re-exported, and the remainder was 
the produce of the colony, the New 
Zealand Asheries, and thdsBouth Sea 
Islands. The chief articles of export, 
which were shipped ro the mother 
country, were:— New Zealand flax, 

806 tons, valuu 15,393/. : siierm and 
black oil, 3186 tons, value 142,91/1/.^ 
and wool, 1,515,159 lbs., value 73,559/. 

* In 1831, no less than 150 vessels cii. 
tcred the harbour of Fort Jackson 
from foreign ports, Uie amount or 
their tonnage being 31,!259 tons 
(Sturt’s Expeditwm into the Interior 
qf Australia.) 

, _ Marble of a rood quality, and which 

been obtained in Argyle. In one part of its course. Hunter’s River flows for 
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rock* of Jaiper: and beauUflll agatea, opal, and chalcedony, beiides innumerable petriftctloni, are (bund 
on ita bank* (Hitl. and S^tUisf. AcouTit, ^e.) 

9040.—lOfO. Watura! prodwttion* qf New Holland. A peculiar characto U giren to the wcoda of flie 
extratropical paru of New Holland, and to the wooda of van Diemen’a Und, by the apecies of treea ol 
the order Protedeetr. These arei numerous, and the leaves of the generality of them have a vertical 

ju nositioii, and a aimU , 
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liMTlsnu*) ^116S,). Tlie name of tea tree b given abnoet Indbcrimlnately to jeveral lilnds of Meltel heal 
and l«pto«n^um, because it U supposed thatthe first coloobu made tea ftoKi the leaves of tome of the 
siftcles of these genera. The terms blue. red. or white buiu trees, as aimlietl to dlflfeMnt the 



neccss^ to remove it, it took a fortnight to burn out the root The circumstance of this trunk remain¬ 
ing quite sound for such a great length of time is very remarkable; and reminds us of wiftit Dutrochet 
states resjiccting the stump and roots of the silver fir (Gojrf. JUag., vol. x. p. 408.); via., that mey 
will continue to live, and even grow, during a great number of years after the tree has been felled. 
(J.ang's Hist, and Statist. Arrount.) AH these cuts of Australian trees, and also the view {fig. 1153.) are 
from drawings kindly sent to us by our ftrlend, Joiin Thompson, Esq. of Sydney, a gentleman whose taste 
in landscape is not unknown to the readers of the Gardener's laagatine. 

8042. —1041. Agriculture in Australia appears to be makhm considerable advances, from the mote 

frequent influx than formerly of emigrants with capitsd. Some £otch ihrmers have settled in the interior 
of Mew Holland; a good many have located themselves in Van Diemen's lend, and there ore some even 
on the Swan Kiver. In 1850, the Cashmere goat was imported into the colony by Mr. Riley, and about the 
same time a German gardener, that Mr. Riley took with him firom England, established vineyards in dif. 
ferent parts of tbe country, whicb, ftom accounts received in 1834, have already produced wine. (See 
Gard. Mag., vol. x, ^159.) . 

8043. 7»e principal ogHeuUttrat products ijf New Soulk Walts are wheat and maite. 'nie cost of 
clearing heavily timberto alluvial land is about 54 an acre, but sometimes a single crop of mabe clears 
tbe expense. The return of wheat vartei ikom 15 to40 bushels an acre, and in the Argyle district it has 
reached 45 bushels; but the system of busbandnr Is, generally speaking, wretched in the extreme. The 
staple arUele of Australian produce Is wool, of which Dr. I,ang says, f,515jt56 lbs., Aid Sturt, S,50(^0(X) 
lbs., were exported in 1833. It ta generally supposed that John Macarthur, Ssq, Was the first to introduce 
nne-woolled sheep into the territory j and, though the honour is also claimed by another individuai, 
there is no doubt that Mr. Macarthur bad the merit of having demongtraied their adaptation to the 
climate, and the Ctofihility of the colony to produce wool to almoat any exti nt. Ibis baa bgen efibeted , 
in comparatively a very short space of time. About 1199, Mr. Macarthur commenced sheep-fiirming, 
and in a year or two, he had an opportunity of crossing his coarsc-fieeced sheep with merino blood. So 

S rulific was the tnixto breed, tint in ten years, a flock, originally consisting of not more than seventy 
cnml sheep, bad Increased to 4000. In 1803, Mr. Macarthur went to England, carrying samtdes of hit 
wool, which wat so much approved of by a committee of manufacturers, that government were induced 
to encourage him In his attempts to produce fine wool in the colony, by directing that he should receive 
a grant of laiid for that torpose, in the low pastures, which is now named the district of Cambden. In 
1806, Mr. Macarthur returned to Mew South Wales with two ewes and three rams, purchased by him 
from the merino flock of George III. t hia flock was removed to the low pastures, and since tha^ wriod, 
me Wool of Mew SoudT"Waies hifr been rapidly increasing in value in the home market (Dr. pong's 
HM. and .Statist. Account, and Stutfs Sxped. into the Interior M Australia.) 

WMw Fruits and other uegetaUe products cultivated in the colonu oj New Sossth WaUs. Vince, 
Whleh are tbe roost im^rtsnt of the Ifyiittoearlng plants to a young settlement, have only beAi cultivated 
a iw years to any extent “^ere are now, however, many acres of vineyard throughout the country; •• 
m wine and brandy have Wen manufisetured Ikom grapes grown by Mr. MacartburV sons at Camiiden. 
Tbe wine la very simiiar to the light wines of France and Germapy. Totmeo baa been grown to great 
Mtenl, particularly on the sich alluvianandL and is only inibior In point or manufbeture Ollvtsi, hops, 
indigo, and opium, are beginning to bewultivated : tbe easfbr.oil tree (JUclnus commiinis) Boyn luxu. 
naiitly, and orangceaiid all the genus OtriH, and fin^d peaches, bearebundantly. The he Jges to tb&fidile 
ue generally formed of quince or lemon trees, ^ere are several orange orchardi, productim annuity 
ftom 19,000 to 9OJI00 doxen each. The bruit of the loqpat (ErioliAtrya Jap«nica]vis sold {A greet quan. 
titles in tte S|dbev Market Cotton, coffee, tea, and sugar have been tried, Ind foum to answer, 
thwab melr eiutlVBtlon hoa.not y^ been ettempted oira larger scale. {Hist, and Statist. Aeeousd, veL 1. 
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e045.—1042. As n c<mnh%for enOgrants. During Sir Thoma* Brlat^e’a admlnjbtratlon, anympectabla 
«raoa, whog pledged himself to government to maintain and employ ten or twenty convict servants. 


could obtain fooiacrea Arjaohtu’ch aerrant This occasioned a great demand for coniijet iabourePb; 

and, instead of goremmr-* ---* *- -■ —. --- .u— 

was, during the goveri 

unsatisfled at the office ... , __ 

South Wales is an excellent country for the agriculturist; but it is subject to some drawbacks. 'A season 
of drought, which continued three years, began in idy, and it appeared from the sUtemenfs of old 
natives, that the country was subject to periodical visitations of that nature. It is also subject to inunda. 
tions, particularly fTom the Hawkesbury Hii^r. From tl*' imperfect state of husbandry throughout the 
country and tlie fertility of the soil, much may, however, be done by an experienced agriculturist. For 
eight months in the year, from March to November, theglimate is delightful; but during the Australian 
summer, the heat is considerable. The most unpleasant part of the year is dynng the prevalence of the 
hbt winds. “ These winds occur on an average four times every summer, and continue from twenty, 
four to thirty-six hours at a time; ’’ the atmosphere feeling like a current of heated air from a fUrnace, 
and tlie thermometer generally standing at firom 9Q° to 100 °, and sometimes even reaching ll£° of Fab. 
renhelt. The extreme dryness of the air, however, iirevcnts this degree of heat from being so intolerattje 
as it would be in a moist climate like England. The hot wind is generally succeeded by a violent gust 
from the southward, and very oflcii by a shower of hail (Vol. ii. p. 183) Very tew persons live to 
attain ol(k>agc; but they generally enjoy exi-elient health -md spirits while they do live. In short, 
observes Dr. laing, “ the lamp of life in the salubrious climate of New ikiiitli Wales is like a taper 
immersed in a vessel filled with oxygen gas; it burns more brightly than in the common air, but it it 
sooner extinguished.” To persons possessing piopcrty to the amount of 'r»m 300UJ. to OOVOl., “ New 
South Wales presents a most eligible pros|>ert for efibcting a comfortable'secriement. They may put 
out part of their capital at interest for ten per cent, on excellent security, and KMIU. will not only pur. 
chase l(kK) acres of laud at^. an acre (the selling price in 1833), but will be amply sufficient to stock it” 
{Lang's Hist, and Statist Account, vol. il. p. 200.) 

tIOKi.—lOlkl. Fan Diemen's Land. Tins rninny may be considered as the moat prosperous in Australia, 
and the suitableness of its climate for Englishmen is every year more and more cunlirined. “ The colony,” 
Mrs. Prinsep observes (Journal qf a Foyage from Calcutta to Fan Diemen’s Land), " contains every 
source of wealth and health, in short, every thing but money. Interest on mortgages, with tlie very best 
securities, is 15 or 20 per cent Hank sh.ircs pay IG per cent There is no immedi.-itc prospect of any 
check to that rise in the value of land which is now observable. Money well invested in land here, and 
allowed to accumulate, will be teiifuld its original value in tineeii years. 20(U. would purchase a noble 
property hete. lOOOf. will buy a fine, healthy, arid beautiful estate of 1200 acres, 200 of them already 

" ■ potatoes ore exported to 

ly is un the advance, and 
, in tlie proportion of the 


■ proportion i 

being as one to six of pasture. The total number of acres granted to individuals, up to December, 1820, 
is 1,323,.533; consequently, there nre*l3,67G,447 unlocated acres ” 

8047. The aiooi of Fan Diemen’s Land is of peculiar soltness, and, fCom the greater attention now 
paid to clc.iniiig and {lacking, the price is rising. Wiicat is of a very su{>erior quality, weighing 


in fhe colony for hats, and also for shoes, which arc rcinarkahly durable ; when well {lacked, and of s 
good size, these skins fetch nearly Gd. a (lound in London. Shoemakers make 100 per cent, on the raw 
maferial. (Cape qf Good Hope Ltl. Gax., vol. iii. {>. 187.) 


Eovit. 

8048.—1077. Egypt, under the government qf the present pasha, is undergoing extensive poUlical Im- 
proveraents, among which agriculture, Mr. St John ohsdrvcs, is not altogether forgotten. Tlic culture 
of cotton has been commenced on a large scale by government; and an extensive tract of country round 
Cairo, which wa4 long rendered useless by prodigious mounds of rubliish, many of them exceeding 
seventy feet in heigitt. has been cleartd, the mounds having been levelled, and planted with olive trees, 
wl^ch bore IVuit the second year. The teak tree has been introduced ffora India, and is found to thrive 
near Cairo as well as in its native country. The mango, the pine-.'ipplL^ and othu tro{dcBl ^uits, have 
been tricdf-anii there is an English garden of natural <sation, under the direction oiMr. Trail, an English 
botanist. On the whole, there can lie no doubt, that, if the present comparatively liberal (lolicy of the 
Egyptian government be continued for another generation, the face of tlie country, and thecondition of its 
inhabitants, will be entirely changed. Nature hasqiupplied an excellent soil, and abundance of water, 
under a climate sufficiently hot to produce the produce of tropical countries, and yet not so much so as 
to prevent the grains of temperate regions firom being profitably cultivated. (Egypt and Mohammed All, 
p.443.>’ 

Mosocca 


8049. —10,qS. Agriculture in Morocco. The farmers {ilough and sow at the same rime. The ploughing 
' IS performed by one man, who, while ho guides the plough, which has a single nffndle, with his right 

band, holds the reins, which are made of the palmetto twisted, and a long, thin, {minted stick to goad 
‘‘t'tbe oxen. In his left. When he sows^ he leaves tlie plough, scattering Ihe grain very sparingly with his 
right hand, and harrows it in by {lassing the plo gh again over the surface, the ftirrows being straiglit, 
narrow, and very shallow, without any ridge The ploughshare has merely a simple tip of iron, which 
is taken off when the husbandman ceases to work, to prevent its being stolen. (Brooke's Travels In Spain 
and Morocco, vol. L p. 303.) ^ 

Cape of Good Hope. 

8050. —1133. Albany. At the closo of 1324, when this new settlemont was hastening to dissolution, the 
commissioners of enquiry removed certain jpolitical evils, and the country at once Commenced a march of 
success, which John CentUvre Chase believes '* the most unparalleleiHn tlie history of colonisation.” In 
August, 18%3, tho Caffre trade, chiefly In ivory, amounted to about 34,0001. annually i and the exports 
increased ftora 32,2731., their amount in 1829, to 51,2901, their qraount in 183f, Hides, horns, skint, 
tallow, butter, salted {irovisiont, and ivory, formed the principal items. Cultivation Is extended. Oats, 
barley, and oat-bay are the chief commodities; wheat has siw been raised, and Indian corn, firuit, and 
v^etalM grow most luxuriantly. GatOe, sheep, and horsgs are abundant, and every necessary of life 
is extr«ily cheap. There are about 2rAV)00 sheep, the wool of which oelli at upwards or Is. per 
{lOund. ^■aham’a Town has increased ftom 22 houses to GM); and eight vKloges, eleven places of 
worship, vxt d(leen schools have blcn built Hat, blanket, and tite manufactories, nunthyoua liraekilna, 
three water and six wind mills,'two tanneries, and two breweries, have been established. There is an 
Infiint icfteo^a savi^' bahk, a public reading-room, and a commercial hall. A neqisiiapcr was com¬ 
menced in January, 1K13, and it Is prospering. The population, in 183.3, was 9918; aifB, as a proof that the 
country is favourable to human life, only 24 out of 248 persons, wim landgd lu 1820? had died in 1830, 
” Si^," says Mr.^Chase " is the result of thirteen years’ settlement, nearly five of which were those of 
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ftllnre and distma From what has been related. It may be acen, whether succoA haa attended the 
efibrta of the imminanta or not, their only difficulty, in aa far aa my own Knowledge goea, ia that of a 
lAint of additlbnal labourepa to gather In the harvest of growing proiiierkyi «tid, as a urooFof thia want, 

1 refer to the many and fmiuent apjieals to tiie home government, aucceaaively made aincc 1825, for a 
new emigration.’'# {The Cape qf Good Hope I.U. Gax, voL iii p. 182.} w 

, * • • 

• America. 

8051. — IIKJ. CUmate of North America. Ovy ihe whole extent of North America, it ia universally 

admitted that the clearing of the country lias modified the cUinate; that tliia modification becomea every 
day more manifest; that the winters are now 'kss severe, aHd tlie summers less hot; and, in otiicr words, 
that tlic cxtrcifes of temperature observed in January and July annually approacb earn otiicr. (Jonrr's 
Jour Ap IS.'M'.) t • 

8052. — 1159. The soil of the UnUed States is adapted to almost evwy species of culture. Wheat grows 
everywhere: and tobacco, hemp, and flax between the I’utamac and Itoanoke and Mexican Otfir. 
All the grains flourish in thc^'alIcy of the Mississipjii; but it is particularly in the delta of that river 
(which, like that of the Nile, is the work of the wijtcrs) that the sugar-cane and indigo succeed best 
Almost everywhere, the earth abounds in pasturage, but is not ada^itcd to tlic growth of fVuit trees, or t 
only produces fhiit tart and without flavour. The most productive kinds of culture are those of colonial 
articles and vcgct-ibles j a siiecies of cultivation for whicn the Americans are indebted to the French of 
8t. Domingo, who have taken rcfijgc among llicm. 'J'hey arc also indebted to them for sonte seed and 
kernel iruits. The territories of tlic United .states, willi regard to ngrirulture, may be divided into two 
parts, perfectly distinct from r.ich otiicr. The lands bordering on the Attan||c are generally bad or 
middling i but those on the oilier side of the Allcghanie^ in the basins of the St Lawrence and the 
Mississippi, arc not exceeded by* the licst lands in Europe: and liavc, besides, the advantage of being 
nearly all virgin^ and easily cultivated. Vegetation Is hardy, but prompt, whicli is occasioned by the 
humidity of the soil. {Beaqjour's Sketch of the United States, p. 8I.) 



8053 — 1I92. Climate ef the Canadas. John Young asserts, " that, 2000 years since, the climate of 
Europe was precisely similar to that of lirilisli America at the present day; Kti support of which he qbotet 
many .authors of antiquity. He attributes the chang^ first, to the extirpation of the forests and the 
draining of tlie morasses; secondly, to the increase of population, and consequent cvolutiAi of animal 
heat, and tlie warmth communicated to tlic atmosphere by the hres within the houses; thirdly, to the 
extension ot tillage, tlic process of putrefaction alone generating considerable heat” (Bri't. farm. 

Tol. vi. p. 196) F/g. llfli. is a specimen of the Canadian log houses, which have been well represented 
in the Shelches, &c., of Captain Hall, from which our cut is taken. * 

80.54 —1195. Emigration to British America. Mr Ferguson, wlio visited C.'inada in 1831, saj^s, *' that 
Upper Canada certainly Is blessed with all the solid appearance of humtin happiness, independence, and 
tomfort” nie notes of this gentleman arc given at length in the Quaiteitj/ Journal qf Agrieulturr, 
vol ill., and well dperve to be consulted by all emigrants. In a work on Emigratim to British America, 
by John M'Rregor, Esq, published in 1831, the British possessions in North America arc stat^ to be 
the Island of Newfoundland, 'Cape Breton, and Prince Edward Island; the province of Nova Scotla> 
New Brunswick, and the Canidas: tlic region of I..abrador .and the territory west of Hudson's BiMt 

Newfoundland bcarr - --- — uj-i.i--j- —j —j ... 

for the rearing of 

and is, taken altogetlic , . _ 

the inhabitants consist of Europeans fVom all nations, but particularly from Scotland. Cape Jiieton Is j. 
small island, peopled by between twenty-five and thirty thousand souls, chiefly firom the Vvestem High* 
lands of .Scotland.” The climate, tliopgh humid, is salubrious: the general aspect of the ceuntry 
romantic and mountainous, and covered with 'orests; and the valleys contain extensive traoU of excel¬ 
lent soil. Nova Scotia is an extensive country, fitted to receive ” thousand perhaps tniliioiw, sA 
emigrants.” The winters aresevcrc, but the air at that season is generally dry. Ilis penmsula abwnda 
with extensive fields if coal, with ironstone, with gypsum, and, it is believed, with rock salt New 
Brunswick has a climate |»iticularly suited to the constitution of Britona The country is covered with 
immense forests of evergreen and deciduous trees, and it is everywhere intersected by rivers fit for navi¬ 
gation. Coal, iron, gypsum, and Bapdstqpe abound. The Canadas inclqdc an extensive territr^. With 
a climate which is on the whole salubrious The thermotpeter, in summer, rises as high as 80^ In the 
shade, and in winter Mnks below zero. The winter in I.owcr Canada is two months shorter than that 
of Upper Csifkda The geology of Canada is little known ; the firincipal rocks apiiear to beatrap and 
limestone: There are soils of every description, but the largest tracts are either alluvial, or of a lighter 
character, apiiroadiiiig to sand. Labrador, and the territory west of Hudson’sJBay, MgsM'Cregor does 
not considewu suitable to emigrants. We can only refer the reader, who is d^lrous of emigiating, to 
^ Mr. M'Oregor’l Iiook; or to a wary copious abstrodl of it which will be found in the Quartertu Journal 
qf Agricultufr, vol. ill. p. fPB. to 9S4w 
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AGRICULTURE CONSIDERED AS A SCIENCE AND AS AN ART. 

•• «* 

^55. ^ 1S8£. In the arrangement of this division of the Encyclopaedia of‘Agriculture, 
endeavoured, in the first three books, viz., those on plants, anhnala, and the soil, tp 
establish the science of agriculture; and in the succeeding two .books, on the mechanical 
agents of agriculture, to describe the toola^ instruments, machines, and other engines, 
' and operations performed by them, which constitute the art. In this Supplement the 
chief additions to the scientific part will be found to be some paragraphs on mildew; 
some on tiie new theory of the rotation of crops (accc, ding to which plants are supposed 
to injure the soil by their excretions, instead of exhausting it of specific kinds of 
nutriment, as was heretofore conjectured); and some on humin, and on the manage^ 
ment of manures. The additions to the mechanical part, dr the ai i of agriculture, in¬ 
clude a number of new implements or machines, and buildings; among which are, 
one of the most complete threshing-machines that has ever been erected; a very 
superior description of fermery; a hop kiln of a new and superior contruction; and 
some excellent designs for labourers' cottages. 


8(;S6. —1294. A plant. Dr. Lindl^ observes, *' Is to be understood as a mass of individuals, each 
having its own peculiar system of life, growing together in a definite manner, and having a common 
organisation, but nevertheless carable of vegetating independently, and not unfVequently separating 
spontaneously from each other, llicse individualaare buds, each of which is perfect in itself, and ex. 
HCtly the same as all the others of the same plant lilicy are combined by moans of a fibro.^eUuIar sub. 
stance called bark, which if to be understood as being composed of the cellular integuments of as many 
individuals as the plant may have developed buds. As'.he act of vegetation consists in the developement 
of a germinating bMy in two opposite directions; the one upwards, as stem, the otlicr downwards, as root; 
evCTy bud,when it b^ns to grow, must'be subject to this law, provided it is the independent being 
wTicIi it has Mfcn represented to be. And, in fact, if a bud is separated from the system to which it be. 
longs, it does follow this Jaw of developement, as is well known to gardeners fi-om tlicir practice of pro¬ 
pagating plants by buds and eyes Now, if buds, when in a state of combination, underm the same kind 
of devoinpement as when isolated, as it is reasonable to suppose they do, it will be found that the fibrous 
and vascular tissub of the wood and bark, which always descends iVom the buds, really constitutes their 
roots: and that, consequently, the concentnc circles of the wood and bark of dicotyledonous trees are 
congeries of roots formed by the annual developement of buds u^ion the surface of the plant” (Jour. R. 
Jnstitttt, May, 1831, p. 479 ) To those who are desirous of keeping up their knowledge of the physiology 
of plants, witH the rmid progress making in that department of science, we would strongly recommend, 
as sAcntIfic works, De Candolle's Physioloeie IVg^tale and Llndlcy’s Jntrodurlion to Botany ; and as 
popular works on the same subject, Mrs. Marcot’s Conver-^ations on Vegetable Bhyiiology, Mam’s JUus- 
tralians qf I'eeclable Physiology, and Lindicy’s Lady's Botany. 

80S7 —1515 Influenee gf temperature on the eermfnisation qf seeds. Seeds in general will not vege¬ 
tate in a temperature of 9° or 10° above zero. But, from some experiments lately related to the^toyal 
Academy of Sciences at Paris, it appears that seeds of wheat, barley, rye, and beans, have brcn sub¬ 
mitted fbr fifteen minutes to the temperature of the congelation of mercury, and yet germinated after¬ 
wards. The samesjeeds which lost their germinating power at 122° in water, prc.<iervcd it to 143° in 
vapour, and 173^* in dry air. The limit of gcrminisatlon varies with the duration of immersion. Thus, not 
more than one fifth of the seeds of wheat, barley, and rye would germinate after being kept for three 
daya*in water at 95°; the sanih seeds will germinate in sand slightly moistened at 113°. The genninative 
principle of rerealia and legumes is destroyed at 173° in fifteen minutes In most so^s 122° will destriw 
the vital prlficiple. In hot countries where the temperature of the soil is as high as 118°, and even 12^, 
the rerealia disappe^ first tlie barley, then the wheat, and finally the rye. {L’Institut.—The Prititing 
Machine, vol i. p. 107.) 

80,58 — 152ft NUroemgas. Cruciferous plants exceed all others in the quantity of azote (nitrogen) 
which they contain ;'and, on account of this quantity of azote, ammoniacal principles are frequently ob¬ 
vious in ^Helr fermentatiofi or putrefaction. To the same cause are, perhaps, to be attributed these two 
phenomena; Hrst, that the crurifbro! yield more of nutritive m.sttcr than most other esculent vegetables: 
and, secondly, that they require, to produce them in perfection, a soil well imbued with animal matter, or 
B station contiguous to the residence of man. {Dee, Sysf, vo\. \i p 142.) A 

8059. Presence of azote in seeds. M. Guy-I.ussac remarks, ” that some seeds contain azote is a well, 
^nwn fhet, since a substance of an animal nature may be extracted ftora them, as gluten from wheat 
Aur; but he observes that he lias nowhere seen it stated that all seeds i^tain animalised matter. To 
be satlsfled that this is the case, however, it is requisite only tq submit any seed to distillation, cither in 
Its natural sute, or, what is better, deprived of its ligneous envelope. Nevertheless, ammoniacal pro¬ 
ducts are not always immediately obtainml by distillation. Rice, for example, gives a very acid product; 
but the presence of ammonia is easily prov^ by the addition of lime. Kidneyl -.ans and many other 
similar seeils give a very ammoniacal product. In general, anv grain, deprived of its envelope, may be 
considered as oompored of two parts; one vegetable, which gives, an acid product by distillation; and the 
Other animal, yielding ammonia; so that the acid or alkaline character depends upon the predominance 
of tfheor othef df these matters. M. Guy-Lussac submitted all grains which came in his way to distil- 
lation, and atl^rthem gave ammonia, the greater number immediately, and the others after the addition 
of limes and Tie considers that this circumstance will explain the,nutritive quality of grain, and the 
astonti^lng fertilising property of seeds as manure, after the oil has been extracted from them.” (An. ds 
Chim. el de Phys., May, 183.5; and Phil. Mag for May, 1834.) 

80fi0. — M4, 153.5. FertfUty qf soils. The theory promulgated In fhese two paragraphs is, to a certain 
extent, atwriance with the new doctrine of spils becoming poisonous by the deposition of excrement, 
whVA wilK found gi0n at length, in the sedtion on the rotation of crops, ^ 22I7«in the Eneyclopeedta 
and I’SQ®* this Sunpiemesa •< _ “ • ’ 

Wdl. — leM. and 1708. Blight and mildew The term blight ia Indiscriminately employed by emplricid 
ealtlvaCora, andby the iiEBcieittific public generaUy, to plants injured either by Aingl, or fciy insects, and 
MOMtimes eveirtodiseatid plants. If It is to be used at all, it would be more correct tit use it adjeettvehr 
In anmiection with the cause of the injury; as, for eilample, blighted by j^itceU^V'T ftingi.for by dIseMe. 
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adL^tcaraface^ accordliif to the plants attacked; or, in techrui'al language, being snecinoally difibrent 
n dinercat plants. The ntpgii commonly called mildew, are divided into three classes: U Itiosc which 



very'minul* in their forma i tbejr seldom appearfn the oik-ii ou, but in autumiir 
BOfiJ. Thejhst etas$, or mildew eompoeed nf Viosejimgl Ihffl live on the mr/dee nf tetwef. Injure a plant 
by preventing its rfespiration, but do not appwr to draw &%y iiuurUhmeiit from it One of the moat com¬ 
mon of these ftingl is that called SnonStricWm, fh>m spore, a sporulo, and Mri>, hair, in allusion to 
the filamentoua nature of its sporutes. This it a very destructive parasite, and it is found upon a toeat 
variety of planta Tlie leaves and even firuit K peach trees are often attacked by it, and it is fin^ueaUy 
mistaken by gardeners ibt' an Insect Another very destructive superAcial ftingus is called Acrn^ritim 
• mogilidldcs (Jig. U6S.), and it consists of a number of globules, attach^ to each 

- otber, which, when magnided, appear like the beads of a necklace, and in many 

cases are found standing Apright When ripe,tlie8C globules fall: and, taking 
root, form fresh strings, or necklaces, like the Brat Sometimes little tufb m 
a .<P( tiicsc globules appear fixed to stalks; and, Aom some fancied resemblance to 
?0 a the brushes used lor sprinkling holy water, are called AsperafliuSe 0%r. 1185.) 
The superficial mildew which infects the union, and is very latal to tnat plant 
is calluil Butrytis. Its name signiBes a bunch of grapes j and it Is ^us callea 
ftom a fancied resemblance between that fruit and its clusters of little globular 
speds aiid seed-vessels. All these and many other su|>cr(irial mildews are known 
by gardeners by the popular nameof bliglit, and their devastations are frequently 
mistaken for those of insects. 

The second class fungt^ vi»., those which spring from the interior 
tf leaves and stems, are hyfar the most JataL These fungi generally appear in a sort of bag or case, 
, whirli IS 8up|iosed to be fonned of the cullele 

m ,4 H6fi . of ll>o affected leaf; and they may be called jif.m 

hyiKXtermous fbngi, or internal mddew. One * *“' 

JsJr common of these, is that whteh 

attacks the common cabbage (j!^ llii?.), Cy. 

• lindrosiiiirium co ic6i)tricum Grev. These 
B - very destructive Aitigi have theappcaranceof 

asJsW u ■ small white patches, or siiecks, of frosty in. 

vtHsir (I Jr crustation, winch, when miignificil, are foigid 

Wa f.n to consist ofsa number of small cylinders, 

^ lying ond to end, or across each other. These 

w''' * s cylinders ore all idled with seed, aud burst r 

when it IS ri)>c, scattering it in every direc. II 
tioii: wherever it falls upon the leaf it takes root, ami thus the fbngiis sprciidw « 

rapidly. The mildew which attacks rose trees aud many otber fiogrering shrubs lHm]| ^ 

is a kind ut f7rhda This name, derived from uro, Lat, to burn or scorcli, is I — 

applied to those ocrasional discolorations of the surlacca of plants which were w 

formerly altributcd to blights, or iiquries from the atmosphere, and which have § 111^,11 a 
the appearance of a brown powder, f/rtdo offusa Grev. (Jig. 1168.) generally | 

shows Itself on the under sides of tho loaves of the f{os4eem, and spreads rapidly. '‘‘‘Wiiiljll 

f'r6do Abiic Pus is another kind, which also attacks rose trees. The bean and * . 

pea are aff'cetesi by a kind of mildew (f/rhdo fabie Pers ,Jw, 1169.), which spreads along their leaves,Hike 
white roots eunously interlaced. From these lootssprlng a number of branch-likc 
1168 shoots, each bearing a lialUlikc head or brown berry, 
winch, wlien ri|)c, bursts and discharges seed. An In- 
turii.il mildew, which infects com, is highly injurious to 
the farmer It is vulgarly called thepepiier brand, and, 
svlien com is attacked by it, it gradually consumes the 
substance ot the grain, leaving in its stead only a dark 



powder, which has a very ofihnsive smell This fringus 
H fbund smly on barley, and in this respect diffbrs from 


■ I risSillM nts7ttoi-Ktfw.l 4 iKkiAlL*/'. J<T<) 


only of barley, but also of wheat and oats. The I/redo 
.yegetum, or smut, has been the subject of many inter- 



Ul»n me suujeci. it not vniy acstroys tiie grain, wnirn ^^ 

It converts into a kind of jelly, but it attacks the leaves 
and stems, always forming in tho Interior of the plant; , 

and bursting forth when ripe. Corn is also attacked by a spei'ies of Puectnta; 
a very fatal kind of flingua, which always appears divided into ceils. Ihiectnia 
^ &'r^minis (J(g. 117%)> which attacks com, (bmis in the interior ef the stalk j 
and, when riiie, bursts forth in clusters, like bunches ot graiies, of a dark 
blown colour, Pucclnia Aha® Oreo. (Jig. 1178) appears on the leaves of rore 
tices iA little brown tufts, which, when opened and mognifled, are tbund dtW 
vid><d into extremely minute celts. The ergot on the rvo (Spermce’dia eUivus 
F^ies) is a well known and very destiuctivb species of internal mildew. It partakes of the nature of the 
truffle, and grows out of a spike of corn like a prolonged kernel. It is long, homy, and cartUaglnoiM; 
and it consists of flbrek closely interlaid. This disease evidently originates in the centre of the stem. 

Va _!_Mcawn aai.#! ewmaa nWial yvdVaxrk AviSMal tn twAlli-ttm O... 


Amffus li a black upot coiuistmg or ooiong |Hir|MiBn dohios, yexiow insrae, an« containing cuoes ajJea antn 
seeda .JEcidium Grossulkrie Dec. (Jig. 1170. b) attacks gooseberry bushes, and vEcfdiwn oomOtum 
(Jig. 1170. e), the mountain ash: both spread rapidly, and are very diffloiilt to cure THb oak is S^ 
taued by a sp^es of £cldium, dlfibfent varieties of which are found on many kinds of forest trees. The 
.^(diura Plnl ( dg. 1170. ait found on pine trees, has, when magnified, the appearance of a number of 
ninetdns. When ripe, the cuticle wbiob covers the fungus burstg, and quits a powder of a bright orange 
colour, which is the seed. .It is a vulite eitor to suppose toat a berberry* tree (BJrberii vul^ris L.), it 

K lantcd in a cornfield,^!!^ if infects with mildew, commBnieate the disease to ^ corn. TliU cennot 
e the cue, u the mndew which attacks the berberry (^Idiumi^dilWdft I’crs., j^. 117a c) quite 
diffbiwt ftomany fUngi which are found on corn, The berbmy mildew, when magnified, is tbund 
tn swiffsf of a number of small orange cups with white film* over each. -Whim ripe, tbMe lids burst, 
and the top qfHhw oup assumes a ragged uneven wpearance, like white, ftingif Each cup has within 
it a numher mllMie boxes containing seeds. The mlllew on the pear tree is calkH .Scfdhtm cancellktum, 
•to. • 4 P 
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calledt podium j^n th« {daralf pertdia/ The iEddtaitn eaneeBhtum fint mpeara like inuciia, bw 

coimUU of a oitinDw of hairy lubitwcet. lieae hain, when magnidm, ntpear likeaii ealleetion of 

granule* of a bulbous shape, each' containing a number of ball* coji. 
nect^ by ttringa. The balls, though so minute as to bft scarcely 
percbptible by the eye, are ycLonly racq>tacies tbr se^ Tbi* is a 
roMt destruchve Aingus: it at#ays sciaes on the rein* ofthe leave*, 
which altetwards turn yi How, and fall off: the btanchm next wither, 
y®**? “ orchurd is destroyed.. Mn, Knight. 

In 1832, sufftred sevarely flrom this lUngus, and ha* tried mans ox. 
perimoats resp^ng its cure 

8065. T%e principal fungi cf the third ebus, or thote tehich giiack 
the roots qf plants, are two; end both closely resembletruffle*.: One 
of thesi'^Hhiaocthnla Croebrum, 1174 ), which is of a brorniUh • 
yellow^ attacks crocuses; and, in those countries where the crocus 
is cultivated for its sadVon as an article of commerce, it makes great 
ravages. It jy called by the French la mart du tttfran, and soon 
destroys a whole crop. The other fungus (Perlola tomenthsa) is* 
found on the potato, luccni, &c. It turns the roots, which are 
naturally white, of a purplish hue. Its ravages are ofteir attribute 
to grubs. Both these ftingi appear tP be propagated by spawn, or* 
fibres which spread through the earth, and cling round the toots 
which they find in tlieir way. 

8066. Remedies for tnildev). All these mildew fungi are ver# 
easily propagated, from the rapidity with which they arrive at ma. 
turity, and the immense numbers of seeds which they prodime. 
Most of them require only twcnty.four hours fyom the first springing 
oi the plant to the ripening of Its seed; and the number produced 

^earh may be guessed from the circumstance of one mushroom being suflicient toproiiagate 2jO,000,lX)a 
The extreme minuteness ofthe mildew fungi renders them stiU more numerous. The first class, or the 

superficial mildew, apiicars to be communicated by 
tlic air, the seeds when ripe being carried by it ftom 
one plant to another, and estaUishing themselves 
wherever they touch. They destroy a plant by cover¬ 
ing the surface of its loaves, and thus preventing re. 
•wpiration. Plants arc generally most ailtetcd by su- 
» pcrflcial fungi after a long drought, when the fibres 
of Uicir loots are unable to imbibe sufHcient moist- 
■ure iiom the soil, and the plant thus becomes debill. 
tated, and affords an easy prey to the pagasito which 
attacks if: as a proof, in Gotland, i^ere there^re 
. heavy night dews, this fXingus isMtifcnown. The 

cure for this sficrics ofsmildew seems evidently to be abundant watering* Some onions attack^ 
in a dry season by Bfitrytis were nearly cured by abundant •watering; and the progress of the 

disease was cflbctually cheeked. Ibe internal mildew requires dta. 
metrically opjiosHc treatment This mildew evidently eannot be com¬ 
municated by the air, since it always appears to spring from the in¬ 
terior of the plant, and to be at brat covered with a tnin skin, fiom 
which it does not burst (ill it is rqic. It is inipossible^therefbrc, that 
this kind of mildew can be communicated exteinRlly,lnd yet UK fact 
that it is contagious is so clear as not to admit a doubt The only 
manner in which it appears probable that it can reach the interior is 
through the roots. The seeds, when ripe, Ibll upon the earth, which 
becomes contaminated by them, and they arc sucked up by the spoil, 
gioles of the roots. The correctness of this hypothesis is proved by 
sowing clean seeds in infeitcd soils; and the youiig plants Irom these 
seeds springing up with the d'SJase upon them. Tho circumstance of 
its always attacking the most vigorous plants is this also expimned, as 
It is evident that, the more rapid the circulation, the greater is the 
probability of extraneous substances being drawn up with Uie moisture 
imbibed by the loots. It is also clear that, In this case, water*must 
aggravate the disease; as, by exciting the plant to^uck it up, it would increasethe danger cithe seeds of # 
the fVingi being drawn in with it The only cure for this fkingus seems to be that adopted by Mr. Knight 
with hiB pear trees; vis., taking them up, washing the roots quite clean from every particie of soil, and 
then replanting them in quite a different part of his grounds. Hcd plants arc said to be more liable to 
mildew than any other. Red is, indeed, supposed, by some, always to indicate a moi^id action, as it show* 
that the plant u unable to absorb carbonic acid gas flom the atmosphere, wl)lcb o necessary to its per¬ 
fect health; at all events, it is a proof of disease when leaves, or any other pai ts of a plant, i;oi naturally 
red, assume that colour. Other experiments have been made fur curing’, or at least preventing the spread 
the Internal mildew; and Mr. Bauer has found that steeping grains of com in Iimewater will pro. 
duce the desired efibcL There appears no cure for mildew m the roots, but by cutting « deep trench 
round the infected plants, and cutting ofS all communication between them and the rest of the fiel^ 
lOard. iftig., vol. ix. p. 3&) 

8067. —1732. Elevation, by Aicasioning a material diffbrence in atmospheric pressure, has ■ considn'. 
able efibet on mountain plants; and, according to Professor Dobereiner, is the chief cause of their diminu. 
tive size. Experiments have been made to prove this by placing seeds of barley in vessels, containing 
soil, water, and air, under different degrees of atmospheric pressure; and the result has been, thi^ 
where the pressure wgs greatest, the vigour of the plants was greatest alsa (Encu. of Card., Mit. of 
1834. «1746.) 

8068. -1832. Cross impregnation qf tfie different kinds of corns is an important t^eraUon with a 
view to produce new varisttes, ' It Is thus performed with the gramineous plants; — The first day " that 
wheat, oats, or barlcnr comes into ear, let the farmer select a few stalks, as breeders; and, with the 
forefinger of his left hand, pressing gently on the point of the chaffy cover, let him forcft It open: and, 
with a pair of small pointed scissor* In the right band, let him cut out the three yellow anthers, not yet 
opened, and let the chaff spring bacK to protect the stigma and embryo gram. After four days, let hint 
return to the same stalks %ith the male flowers, or parts of the flowers, of the variety with which be 
means to cross, opep up the glumes as fbynerly, and dust the stigma aeptly with the pollen. One stalk 
of barley, oats, or wbeat^treated in this manner, and the trains carelblly sown, may produce several new 
Improved varieties. Beas and beans, too, have their parts of ftwctificatioii concealed by the papilionaceous 
corolla, an^M limiiar treatment may produce similar results." (tluart. Jour. Agr., vol ilk P. 866.) 

8069. —2x17. A new theory of Ot* rotation of crops has recentlv been promulgated by 1^ De Candolle 
afid others, ’^e wiglnator of thb theory appears to have been M. Brumans, jvbo, bagtag placed some 
living plantain di* sand, taw some :=iair drops of water exude from the extAnity ofWe radicles. It 
Bppain that ekudatlons.of tbb kind are; if not drwajs, at least frequently, excretions, or parts of the 
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jttiMs, which, not haviiiR oorvort for iiunriHhmoiit, aro rcJectod by tl^e Inferior pmtta of the vesseb of 
pluita. 'nils xfon tint suKgOiil^l to M. I)e Caiuiolle a new theory of the rotation of crops, which tlh^ botni 
confirmed to a ccrt&in extent by the ex|>eriinents of M. Mncalre, M. De Candolle assumed it as hlgMv* 
l>ral>abl(Vhat the exuded matter fVom the roots of plants may l)e considered al their excrement, aiwl tha' 
It would bo as unreasonable to feed filaiits on their own excrements, as to foed aniipals'on theirs^ The 
particles which have liecn dcleteribus to one genus of a tribe or famUy of plants, cannot, be tliinks, but 
prove injurious to all the individuals composing that trily* or family j white at the same time Qe th^ks it 
probable that these excrements might not only bo innoxious„>iut oven nourishing, to others. If this opinion 
be founded on fact, ^t will easil) account lor the circumstance of one kind of corn erop being inured 
by immediately succeeding another. *' « 

8 O 79 . Macaire, to subject these theoretic views to the test of experience, has made many experi * 
mentwto prove that vegetables exude matter from the roou; and these are related by hiiA in a memoir 
inserted 111 the Mdmoiret de UtSodMde Phj/sique ct d'/tietouc Naturellede Oenive. {See £din. New 
Phil. Jour., No. xxviii. p. 215.) After various attempts to raise plants in pure siliceous sand, poundod 
glass, washed sponge, and on white linen, he decided upon pure rain water? After cleansing and wash¬ 
ing tbe roots thoroughly, ho placcil them in vials with a certain ij^uantity of pure water. After they had 
Vnt forth leaves, exiainded their flowers, and flourished fur some tmie, he ascertained by the evaporation , 
of the water, and tiie use of chemical reagents, that tlie water contained matter winch had exuded f>om 
the routs. Ho'satisfled himscli that tins is the fact with respect to nearly all tiiosc plants whicli display 
'their flowerf. Several plants of I'huiulrflla murhlis, perfect! - clean, were placed with their roots in 

( >uro water. At the end of a week, tlie water was yellowish, it oiiiilfod an odour like opium, and hail a 
niter taste Subacetatc and acetate of lead produced a brownish flocciiloiit precipitate, and a solution 
of gelatine disturbcil its transparency. As a pteot that this mattei was an c'>-idation fiom the roots, it 
was found tliat neither pieces of the root, nor of the stem, when macerated ii> the water during the 
same time, occabiuncd eitlicr taste, smell, or precipitate. To prove that plants employ the excretory 
power of their roots, in order to get nd of hurtful substances which they may have imbibed! the following 
experiinciits were in.adc: — Some plants of the J/creuria/iv annua were w.islied in distilled water, placed 
so that one portion of their roots dipped into a weak solution of acetate of lead, and another branch of 
tbe same root into pure water. Having vegetated in this manner very well for several days, the water 
WHS tested by hydrosulphurct of aminonia, which proved, by file block precipitate which it formed, that 
a notable portion of the lead had been .alisorbcd, and deposited by the branch which dipped into the 
water. Groundsel, cabbage, and otlier plants, gave the same results. Some plants grew very well for 
two days 111 acetate of lead. They were then witlidrawii, their roots well waslicd with distilled water, 
which, being ptterwards tested, was found to contain no lead, and then placed to vegetate in rain water. 

Ill the course of two days this water was found to cMilain a small quantity of acetate ul leatl. The same 
exiieihnents were m.ide with limcwater, winch, bcnigvless iiijuriou.s to plants, is iirefcr.ablc to lead. Tlic 
roots lieing partly placed lA limewatcr and partly in ppre water, the pliiiit'i lived well, and the pure 
water soon showed the picsencc of lime by the oxab'ite of iuiimoni. 1 , and the pl<iiits wliioli had grown in 
lime, and then been transferred with every precaution to pure water, soon disgorged into it a iiurtion of 
litife. Siinilar^iuls were made with a weak solution of marine salt, and willi a like result There ran 
be no doubt, tlien, that plants have tlie {lower of rejecting, by tlieir roots, soluble salts which are injurious 
to vegetation. KxpcriniAits also jiroied that the roots exuded a gicater excol.s ot matter during night 
than in the day. As it is well known that the light of day lauscs the roots to absorb their juices, it is 
natural to suiiiaiseahat, during the night, absorption ceases, and excretion takes jilace. 

8071. The inference* which M. Macaire wauld deduce from hi* experiments, aro, that tho greater 
number of vegetables exude by tlieir roots substances uiitit for tbeir nourisbniciit; that the nature of 
these substances varies according to the families of jilants which produce tiiein; and that some being 
acrid and rcslnigus m-iy be injurious, and others being mild and gummy may assist in tho nourishment of 
otheHplants. {Qfmrt .Jottr. Agr., vol. 11 . {>.. 120.5 Gard. Miig,vo\. x. {>.12.) 

8072. The reasonabiencs* qf tlus tbeeny uj the rotation of crops seems to be generally allowed Tjy vegc. 
table nliysiologists; and it is even alleged that it had occurred to the mind ol laird Kairacs. who 
remarked that planU exhaust or defile tlie soil chiefly when forming ur ri()cning their seeds. “ Culmi- 
ferous {ilants,” this writer obsoives, “ when not allowed to come into flower, draw little nourisliincut 
troni the soil ; but by,khe time they have begun to ri{icn their seeds, all their leaves arc withereB, and 
they depend entirely u(>on the soil for a sup(>ly ot nutrnneiit." Mr. Towers, an Knglisli writer on 
gardening, seems also to have bit u{>on something like this theory, when he noticed that two crops of 
ras|ibei rics, in loiin'diatc succession, cannot cosily be maintained, even with the assistance of abundance 
of manure. An ingenious writer in the (lua) tcriy Jmimal (if Agriculture ^voL iv. {>. h^l.) is inclined 
to thjiik that plains exude matter from their roots only when tfi^ display their flowers, when they form 
or ri^n their seeds, or when thuy die. Onions, ho says, and all garden vegetables,which arc nut per. 
nutted to {igiduce seeds, may be cultivated in the same plot of ground year after year, without the 
assistance ol manure; but not peas, beans, kidiieybeans, &c, because they are r^ulred to form their 
seeds. Tins writer accounts for tho raspberry defiling the soil from its wood dying every year after 
having yielded its flruiL However, there are difticulttes in the way of this theory i^ien it comes to be 
aiiplted to trees and scrubs, and such {ilants as the saintfoin and lucern, tlial it will require time to over¬ 
come. (Sec Gard. Mag., voL x. p. 12.) We arc informed, that Profossor Uaubeiiy of Oxford is engaged 
in a series of ex(>erlment8 on th(s subject j and, flrora the arknowlci^ed eminence of that philosopher, 
both as a chemist and os a vegetable physiologist, the result to which he arrives will prolubly deter¬ 
mine the value of the hypothesis, for theory It can hardly with propriety be called, since it has not yet 
been proved to be generally applicable. Notwithstanding this, however, a writer in the Ouarteriy 
Journal qf Atpiculture (vol. v. ix 1.) has endeavoured to explain the adi aiitagcs derived IVom fallow¬ 
ing, {wiTlng and burning, Irrigatiim, and draining, on tbe principle of freeing the soil from the excro- 
mentitious matters deirositeri in it by (ilants; au hyiiotliesis too absurd to need contradiction. 

_2226. A new theory of the o(>erBtion of animal and vegetable manures has lately been (iroraui- 

getoil by some German philosophers. According to this doctrine, before putrescent manure can bo 
afaaorbed by tbe spongioles ol tlie routs of {ilsuits, it must become humin, which appears to be carbon in a 
{larticttlkr kate of decomposition. ( 

8(174. Httmin. Of all the different ingredients of which uianiircs are composed, carbon is supposed to 
be that which bolds the Arst rank as a food of plants; but it is only in a state for this after it has united 
With the carimnic aeid of the air, and the compound so formed, on being dissolved, is taken up by 
piluits os food. . 'Phis sefbstance was called ulmin, on account of its Uflng first found in the diseased part 
M'an dm j b«K M. Sprangcl gave it the more general term of humin, because ho found it to exist in solla 
Humin is a substance not unlike carbon, for which It has hitherto been mistaken* It is very soluble in 
spirits Of wine, eoncentralcd sulphuric acid, ammonia, and by boat in acette acid; but it is insoluble 
in water, and water throws it down in all Its solutions. It combines with all tho saliflable bases, and 
fonna thabMtn; aad: but it hau no acid taste; does not redden yegctable blues, Ac.; like the gallto 
hold, it c^BoinB only carbon and water, witliout excess of oxygon. There is a strong analogy between 
humin adHoUier nutritive substances, such as gum or fecula. It forms a humat* wlUi an aUiaU, which 
IS v^ KiPde in water. All substarfees which contain carbon ore dissolved in tbe wotertef veg^athui; 
throuw the means of humin { and the dissolved mass is taken up by plants as food. Humin in com- 
blnati^ with time, aiAnonl^ or {lotass, also becomes soluble in soils or dung. (Qtu^t. Jour, Agr,, 

vol. iv, aninuMti. The charcoal obb&ncd from w^, c^, or .{leat, by burning In cIom 

•Herbringgo(i-dered, Is found toactlikecbkindeof lime iu absrifbingbad shieUs. IncoiisequcnCf' 
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of thli, It hw beetr jnixed by the French' with those dcfrrii<t{cnia of manures which give off tho most 
•offensive odours, and the manure so formed, whirh is said to be highly,fbrtiiiMRg, Is sold muitfr the name 
otNoir animatui. This ibscovcry was made liy M. .Salmon in 1831, who has obtainedsa potent for it, and 
manufiictttres iLon a large scale M. Hellt, of Grianon, an eminent Frenrh agdeutturis^ trie^his ma. 
nureagainrt^the^po^>rrfoi(dried night soif^, and found it one (llthit^rt.mare {lowcriul. {h’Agrmome, 

8b7(i—-S^eS. Dutch ashes arc procured by burning liricks made foom the mud tniiud at the bottom of 
ixmds, foom which peat has been dug. Aoemling to an Analysis by I’rofesMir Biaiide, they contain, in 
S.-very 1(X> parts, siliceous earth, 32 parts; sulMateoi lime'jS parts; sulphate and muriatoof soda, 6 parts; 
carbonate of lime, 4(> parts; oxide of iron, S parts; and imimrities, &o., 7 parts. These ashes are ^ten- 
sivciy used in Flanders, C 8 {>rcially as a top-dressing for clover, at the rate of nineteen liushi Is per iiitiierial 
acre. They are also so^ on wheat and iiastures in March and April; on oats and beans in the begitiping 
of May; on rye in October^nd Kovember; and in gardens at most seasons. A bushel of these ^et 
u-cigbs forty pounds; and, as they can be sold in British seaixirts at St. i>er ton, the expense of manur-^ 
iiiK an aero with them will not exceed If. (High. Soc. Trans., vol. x. p IIO.) 

• 8U77. — S24S. Bonettust is usually applied at the rate of two quarters per iniperlal acre; but liy mixA 

ing ll with ilncly si/tcd coal ashes one quarter per acre, it is alleged, may Ix! rendered nearly as elfcctive 
When bone dust is used in any quantity uliove two quarters per acre, it does not pnaiuce a corresponding 
increase in the bulk of crops. 'J'he energies of bone dust ns a manure is thus <‘Xiilaineil sThe dccom-* 
position of the dust in the soil, which is ra|)id, disengages the phrsphuriu nciil, and the bme and animal 
carbon is lell to be acted on by the air; and these substances bring eouverti d into humiii reouily iorm a 
soluble mass, wbich is taken up by the water of vegctntio/i, and becomes the food ut plants. 

8(178. Bone manure as'cimptired with stable manure. By an experiment conducted on a soil some¬ 
what clayey, it appears that, while a Scotch acre manured with sixty bushels of crushed bones produced 
twenty-four tons of Swedivh turnips, an adjoining acre manured With thiity cart-loads of stable manuie 
produced twenty-nine tons. (Quart. Jour. Agr., vol. iv. p 6 S 6 .) 

8079. — 2270. ApjAlcatton qf recent manure. The opinion and practices of British fanners have always 
been nt variance with the theory of Sir Humphry Davy on this subject; tliough it would api>ear that 
Sir Humphry believed the formers to have been converted. “ Many,’'he lays, "‘who liave doubted, 
have been lately convinced; and perha|M there is no subject of investigation, m which there is such a 
union of theoretical and practical evidence." (l.ect. VI) It appears, by two articles lati iy publislieil in tho 
Quarterly Journal qf Apiculture, that the Scotch farmers are as much opixisctl to Sir iliimphiy’s tneory 
as ever. “ In theory," it is there stotrd, " dunghills should be kept dry and cool till they arc applied to 
the land ; because, if dung cannot be immcdnitely jlJViilictl to crons, the destructive fcrmdlitalion should 
be prevented very carefolly ; and, if dung has bcili Irnnentcd till it iK’coiiies a mere solt cohesive mass, 
it Ims gcnorally lost foom one third to one half qf its most useful constitucift i Icineiits. In practice, on 
the other hand, dunghills are quite ex)hi 8 cd to lliu\veather, because all iliy litter wliiih has been cveii 
decomposed a little, such as that under sheds, in which the uittlc arc accustomed to lie allgilght, nr an 
uniiuxpd mass of horse dung, is found to be of itself a wnmilcss apjilie^itioii to any cmi ') bese 
stances should be mixed by turning them over among the wetter cattle dung, so that Tlie wiiolc iiftiss 
mas be fermented to an Suable consistency. Practice has also discovered, tbtt the crop of tuiiii|is will 
lie riskid .iltngotlier, if wcU-femientcd dung be nut einplojcd. indeed, iiiaiiy farmers maintain tliat it 
raiinot bo too much fermented for the turnip cnqi. Two tears’ fermented diing is Ijcpt on pui|jnse, l>y 
many who have abundance of straw, to ap]>ly to the raising of Swedish turnips; and, certainly, tlie 
slioi ter the dung is, the more quickly will the plants push through the ground, nmi tiie mure heiilihy and 
heavy arc the turnips likely to be. Fermented dung is more and more ap;ilied every year, even to the 
(Kitato crop, whieli was for a long time supiwised to do liest wlion immersed aiiioiig raiik^ung. In true 
potato soils, the erop is deeidedly bettr.' when it is raised with fermented dung FciiiTeiitatiuii ^ also 
tnuiid useful in killing the vegetative power ot tlie seeds nl weeds, or grams ot corn, tliat may have passiol 
.iw.iy among the straw. ' Thus wc see from tho cv ideuce* wliicli we have adduced, that there is not only 
no ‘ union,' liiit a decided optaisitian botwceii the theoretical and practical methods of treating and 
a;ipl^g putrescent manurcf." (Vol. Iv. p. 78.) 

Htwro. There are other objections to the use rf recent/at tpuard manuie, ot a 1^ imporbint nature, 
such as the difficulty of burying it, and, whtli liuriiYl, its liaTiility to be draggeil up by the hairows; but 
iiriiicipally the tendency winch littery dung has to rinder the land on which it is laid too open, and thus 
subjecting it to the danger of being liuint up in dry weather (Qiinit. Jour. Agr., \ 8 l iv p 78.) 

81)81. The practical farmer, in consequence ol tiiese reasons, and not withstanding ilie cxpcriincnts maue 
by Sir Hum]ihry llavy, and detailed in ^ 22.18. and ^ 22.11)., eoiitiiiiios to prefer using manure in a highly 
(ermeritcd state, six as to be what in practice is called short muck. In detence of ilic praitical ii'*aii, it 
IS contended, that the decomposition of a dunghill docs net throw off tlie mo-t valuable uid tlie most 0 
efficient parts ot the dung, but chiefly vajioiir of water. It is allowed liy those advocatis, tnat when the 
texture of the flbmus part ol farmyard manure begins to decompose, there will lie an evolution ot 
some of the gases which constitute the food of (Hants; “ but what liarm," it is a.sked " occurs to the 
dung as a manure flrom the escape of these gases ? None whatever. Vie are told time t he gases consti¬ 
tute the food of plants; and that, if thev are permitted to be dissipated by dcQamiiositioii, the quantity of 
nourishment in the heap of manure will of course be so much diminished; and tliat, if the bulk of the 
dunghill be lessened one half, or one third, by excessive iennentation, the quantity of nourishment to 
the crops will be diminished in a greater ratio " Still it is contended, that, though M.me of the gaaca 
which constitute the food of plants are disengaged from fermenting stable manure, yet that it dons not 
folliiw that plants will receive them as firiod directly that thev are disengaged. On the contrary, it is con. 
sidcred that they would eithy reject fooiMn that state; or, if they could not avoid taking it in, that they 
would be injured by it. “ Accoraingly, we invariably And that plants siiffbr fooro their contai t wltn 

- ■ ■ 3 . .us- —A..* «... Al..-..a... ...3.M .1...........1.1 * - 


State in which dung ran be applied to any crop? 'The cultivator answers, in the state of short muck, that 
is, ** a soft cohesive iffass," capable of being rut with a spado. What state has the cultivator determined 
to be the best for putrescent manure to be in when appliM to soil not under crop, but whleh is to be sown 
or planted some days or weeks afterwards f A determinate answer to this question, founded on expe- 
rience, has not yet beert given. Farmyard manure is sometimes appbed to tallows in an unprepared 

_«_... - A.. a.l._ ......a a...!.._ I a. aI. _At 

I thus given 
lanee which 

exuded spontancousijr frgm the bark of a species ol elm, and to which Dr. Thomson gave the temporary 
name of ufont'n. It dissolves siweilily in a small quantity of water, in which respect it is like a gum: but 
when thfl solution-is very much coocentyated by cvaiwration, it is not iu the least mucilaginous or rOi'y; 
nor does it answer as a jiasto, and in this respect it diffbi* essentially ftom a gum. When a few drojis of 
nitric or ox^tiHatiff acid are added to the solution, it becomes a gelatinous mass; wbich, when slowly 
eva;iorate«l to dryness, and heated with alcobal and again evajkirated, leaves a light Iwown ftitter and 
shaip resinous substance. Thus it appears that ulmin, by the addition.of a little oxygen, is converted 
into a resinous substance. In this new state it is insoluble in water; and &at a 8i)|;stance soluble in 
water shoidd asAime the resinous form with suclkioollity, is very rciiiarkabl^’ (Thomson's ChetHtstfu, 
•'vol. iv. p. '* Berzolius hgg found this curioursulistance in all liarks; Bracuuiiot, ui aawduxt, starrn, 
and sugar. *But, what is ihoretoour purpose, Sprciigel and I’ulydoic Boullay have found it to constitute 
. * ' 4 r 3 • 
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A leading priiiei|>le in all anlis and manures Sprengcl apprdpriately call* It kum/n fhom Ui exlitenee in 
all loili, tdmiH being given ;u> it by Or, Thonwon as a temporary name.” (Qtiarf. Jour. 4gr., vol. lv„ 
► 620.) • , 

SUSS. Pumie acid antf carbonic acid gat, mixed with water, constitute, according to this discovery, the 
chief food of plants. Every descry>Uon of manure is only valuable in proportton as it contalnB these sub> 
stanca. Humic M^d is found in abundance in putrescent manure when it is so far rotted at that It may 
be cut with a spade. It has been proved that rotted <t mg contains much more carbonic add gas and 
humic gas, weight fpr weight, than fresh dung. Fresh durg is Injurious to vegetation in consequence of 
its ammonia •, which, from its acridity, in practice is said to burn pUnU. Ammonia beoomes concentrated 
in stale liquid manures, and such manures are, therefore, lB<xed lightly with water, in order to dilute 
the apimonia, and allow the proiier acticn of the humic acid, wbi^ exists in lame quantity in them.” 
Covering a dunghill with soil in hot weather “ is now epplained, not as it has hitherto b^, via. by 
ass^ng that the earth absorbs and prevents the escape of the carbonic acid gasy which it could no more 
do than a balloon made of gsuse could prevent the escape of hydrogen gatAGritenibtoaiie) ; but that a 
violent formcntatlon In the dung is checked by the earth partly excluding the atmospheric air and rain 
water, Uie oxygen in either of which Is Indispensable lo continue the process of forming carbonic acid gas 
foy uniting with the dung. With regard to composts, it is found that to mix lime with foesh or rotten 
dung ia to waste it; bMause the lime takes up and renders useless the carbonic acid gqs which it contains. 
In like manner, a coraiiost of flesh dung and weeds, green leaves, grass, turf, and green vegetables, with- 
'out lime, is 4Ulusble; because all these substances supply abundance of Aomin. On the other hand, lime 
promotes the fermentation of peat earth, dry leaves, and every thing which contains hard woody fibre and 
supplies Aumtn in quantity.” iQuorl Jour. Agr., voL iv. p, 623.) 

tiu84. Such are the two leading theories of the operation of putrescent maiiurcs; in the application of 
which, the farmer must take especial care not to err on the side of overiferrabnUUon. It is a fact well 
known to gardeners that the black spit dung of old hotbeds, however moist. Is not nearly so powerful a 
manure as dung in a comparatively recent state from the farmyard. For our own part, we are inclined 
to place the happy moment of application in a middle point between littery dung, whicb can only be 
lifted with a fork, and rotten dung, which ran be easily cut with a spade. It will thus appear that we 
neither agree entirely with the theory of Sir Humphry Davy, which is also that of M. Cnaptal in the 
edition for I8S0 of his work entitled La Chimie appdguir i I'Agriculture, nor with the theory of humin 
of Klaproth, Sprengel, Thomson, and others. 

8085 — 230Gl Common salt at a manure. Much as has been written on this subjeid, a pamphlet has 
recently appeared by Mr Kemp, On the Important Discovery of the Decampoaition of Common Salt, for the 
Purpoics qf Manure; whereby an acre of land it prepared for the reception of any crop, at a cost qf 10*. 
only. The author states that, wliile farmyard dunjf produces twenty bushels of wheat per acre, decom¬ 
posed salt will produce from thirty-five to forty bushels.* He anticipates the whole produce of the kingdom 
increased fully one third by liis discovery j but, before hf makes it known, he expects to be remunerated 
by a handsome subscription, or by parliament. (See'Gard. Mag, vol. x. p. 233.) 

8086. —23(‘7. Universal compost. The fqtlowing ingredients and quantities, it is said, will afibrd a suf. 

flcieiit dressing for an acre of land;—.Fifty pounds of vegetable 
alkali, viz., English, Russian, or American potash; thirty-six 
pounds, viz., four gallons of oil of any kind^ one hundred and twelve 
pSunds, via., two bushels of common salt; fifty pounds, or about 
a bushel, of quicklime Mix the whole together, the alkali and 
salt having been previously dissolved in water, and reduce the 
whole to such a degree of liquidity that it may be poured ftom 
the rose of a watering-pot on as much light ^rous soil as will 
absorb it After tliis compost has lain some time, it may be carted 
out, and spread over the acre to be manured; but if there is a 
proper water cart (Jig. 348.), this manure may be sprinkled over the 
land in its liquid state. (See A Dissertation on Soils and Ma. 
nurea.) 

8087 — 2308. Saltpetre has been tried on wheat, grass, and oats 
at the rate of 1| cwL per Scotch acre. It was sown on grass land, 
on the 2Sth of MarchJ 1829; and in ten days afterwaids the grass 
was of a deep green, and was fit for pasturage before the rest 
of the field. It appeared also to improve the qualite of wheat 
and oats by producing the more green vegetation. It ought to 
be when the land is moist. (HigMand Soc. Trans., voL viU, 

**8038.—2444. The underfoot spade (fig. 1176.) should be made 
very strong: the shaft,or handle, should be square, with the angles 
rounded off, and strongly plam over where it Is joined to the 
cross-angle at top, and to the blade below. The blade Is about 
fourteen Inches across, and twelve Inches deep; quite iierpendi- 
cular, with sharp cutting edges, and a hilt or piece of iron (a) 

I. riveted on for the feet. For the stuffing up of hedges, taking the 

top sods oir drains, and various uses where strength Is wanted, this spade will be found a most power, 
fill instrument. (Gard. Mag., voi. viL p. 8&) 

8089. —2452. TTle com rake (fig. IHA), fbr 
using after the scythe, diShrs from the common 
rake both in foriq and dimensions. The head 
(a) of the com rake should be made of fine ash; 
as light as possible, but strong enough to bear the 
driving in of a number of Iron teeth; and it 
should be at least five foet in length, and feruled 
with iron at both ends (b bj. The teeth should 
be seven inches in length, and four Inches apart, 
and so curved at their points, that the weight 
of the rake may rest ufion the curve, with the 
pinnts of the teeth quite free of the ground, when 
the rake is held in a working position. The points 
of the teetli should be thin aad broad. The handle 
of tlie rake may be of ^ht fir, and it should be 
Aill tix feet in length. An Iron (c), passing from 
the handle on each side to the head, will pte. 
vent the latter from being twisted out of its posi¬ 
tion. A short handle, d, like the left handle of 
the scythe, and fiutenra at a conveniisnt spot on 
the shank with an iron wedge, will (laclUtate the 
paasago of the rake over the grovnd. (Quart 
Jour. Agr., vol. iv. p. 363.) . • 

80ea—24^ Ttp S^forutk boe, A mediflt!atioiv« 
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exertion of than any of the tbniat ar draw hoea. It it, in fact, a kind o£ pick, like the hoe pick! 
used in France and-Spain in itirring the toil among vine*. s 

8094. —2461. the rtttpint-Aook. It ia obaerved by the author o^an excellent article on reaping with 
the icythai publithed in the Qmrt Jour, of A^,, voL iv. p <39a, aa a reuiatkable oircumatanoe hi the 
hiatory of mechanical aclence in Britain, that tne art of cutUng down corn cropa ahould be ao inade¬ 
quately auppUed nrlth inatrumenta. Ine reaping-hook^ unlike every other mechanical inatrument, 
d^nda entirely for ita etticuil^on the ph:^lcai powen and dexterity of the labourer, llie 

i yet the (omier 
look remaina in 

, . . , . --j immenae'loaa of 

time and mopey; and, therefore, till an efficient reaping-machine ia invented, it ia proaoaed 
to aubatltute, in many caaea, the scythe in its stead. The scythe is used, for this purpose, 
in France, Switzerland, and in maigr parts of Aberdeenshire, and it apiicara to bo gaining 
ground everywhere 

8(19^—2169. Howden'tjtoo-t^ed bilMook. 1177.) This hook it something like fhl 

Diaae is twelve incnes in lengtn, ana tnree inciies broad; the socket ia eight inches long7 
and serves, instead of a wooden handle when the instrument is used as a knife, Ulkbook, 



let the operator feel where the edges are. The chief use of this instrument, however, is 
for dressing hedges, and for that a wooden helve, or handle, of about two feet in length, la 
best. {JohH Uowdm, April 30.1830.) 

8ii93. — 2551. A press for compressinefiour or meal into casks is employed in North 
America, and it will be round described in the Quart Jour, of Agr , vol. in p. bSH. 

.‘>19*. A mtehmefor compresstHgpent .fig 1178) hss been invented by Mr. Walter Tod, of Longh 
near Hawick. 1 he k.iinu inachiiie might alsu be employed for compressing earth for building walla, 
d 



inr other jmipu-es. A more puwuitul and elaborate machine has been invented by Mr. Slight, the' 
{ uratur of the Highland Society's Museum of Models, and figured and descrilied In the fourth volume o» 
their Transactions; but the simple machine of Mr. Tod, we think, will be more useful in countries where 
the fuel is peat; and in new countries, where the emigrant might think it advisable to build the walls of 
his house of dry earth. This machine consists of two strong planks of wood fixed together at each end 
bv cross bars, and mounted upon four wheels. Two pieees of wood (c, dj at the distance of two inches 
from one another, are mortised into the plank (a, b) at the end a, and at right angles to b. Be. • 
tween the upright posts (c, d) there is inserted a strong beam (n, e) twelve feet long, and secured with an 
iron bolt passing’thrmigh the pieces (c,<f), which have numerous holes to ai^^t ol laising and depressing 
llie beam («,<■) at pleasure Two boxes are then made, one of wood, and onefifsbeet iron fourteen inebu 
111 length, three and a half in breadth, and three and a half deep. These boxes have liA which just iR 
them.about three inches in thickness, to allow them to sink in the boxes by the pressure Each box is to be , 
alternately filled with peat newly dug, the lid adjusted, and the box placed in the machine at the point/; 
a man stands at the end (r) of the beam (a, e); and, as each box is placed In the machine at the point,/ 
he bends bis whole strength and weight upon the end of the beam. By this means, an immense pressure 
is applied to Idle box by a single efibrt, and in an instant of time, '^'wo women may fill and,remuve the 
boxes. In this way a man and three women could compress about eight cart-loads of peat in a day. One 
man digging, and a woman throwing out the peats, could keep the machine in fiill operation. The peats, 
when taken firom the machine, are built up like small stacks of bricks, but so open as. to admit a fVoe 
circulation of air. The stacks put up in this way become perfectly dry, without being moved till they 
are taken homo If the machine Just described were to he adopted for compressing earth, boxes of 
cast iron, hill of small holes, would answer the purpose best The pressure is so great, that the wooden 
boxes frequently give way, though strongly made, and secured with iron at tiie ends; and even the one. 
of strong Meet iron has been bent {Highland Soc. Trans., voL ix. p. 374.1 • * 

8095 —2560. Slitiht and Lillie's strauhoutter <fig. 1179) is considered to be the most perfect machine of, 
this description that has hitherto been ihveiited. In most of the other machines, the oblique {xisition of 
the cutters, relatively to the hay or straw which they have to pass through, is found to be attended with 
difficulties to the workmeh’whcn replacing them after they have been taken off for sharpening. Messrs. 
Slight and Lillie have obtained the Advantages of mssing the knives in an oblique direction through the 
body of bay, without occasioning the slightest difficulty when these knives arc removed to be ground. 
This is done by etongating the cutting.box into a nozzle, which is twisted until its orifice assumes an 
angle of atout thirty degteea By this arrangement, the entire efficiency of the rnwhine is retuned, 
while its eonstructimiAnd keeping in order are simplified, and its price is proportionately reduced. The 

- -• “le rollers being only iKirtialiy 


framing is madg entirely of cast Iron ; a is the feeding-ttougii, the i 


r seen; A is 


the nbzzle or cuttinitbox; e c, fhe catting bearers, wjtli thi cutters attached by their bolts; d is a lever 
and weight, which, through the medium of tlie bridke e, keeps a constant pressure on the fieOding- 
rallers ((^counteract any inequality of feeding; / is the fty-wliecl for equalising the miction; and g, the 
haiwle to which the power is applied. The small pinion on tile fly-wheel shaft gives motioorta the umr. 
wheel, wirich is mounted on the shaft of the lower feeding-rolier, and carries also the lower feeding, 
pinion. aThlmlast pinion works into the pinion of the upper roller; and, tfith beinbflirnished with very 
long teetb,*thev thereby admit of a limited range tfi dlsUnce between the Tollers according to the quan. 
thy of feed. With ins offehese machines, a man, assisted by a boy to feed in the hay or straw, can cut 
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80g&-.SS68. lay¬ 
ers lu6 fur tueamr- 
ing andfuete/UTtg corn 
ropreaeiilM m flgi 
UHO and UHl • Tho 
tub (a) has a movable 
bottom (6), which, 
when It I* devired te 
let the jwru drop out, 
la nised by putting 
the fool on the pedal 
(e), which operatea 
on the lever la) The 
valve la work^ by a 
tpindic, which paaaea 
tnrouiih the collar 
(e) The anulcvi at 
the bottom ot the tub 
are bevelled off to 
allow ol the free 
egreu of the corn 
into the sack below 
it 0( I outse the tub 
should be suspended 
hibh enough above 
the door to allow the 
corn to escape, and 

lor this I urpose a platform (/) ascended by steps, la required which may be either fixed or movable 
Up this I latfonn tne man walks who bears the sack of eoni and the mouth of the sack being previously 



eiitied, he shoots the contents very gently and gradually into the tub The precaution of shooting the 
com into the tub gently^nd gradually is essentially ni cessary. as otherwise there will not appear to be hill 
measure The mode of wtigplng may be either by Marriott's dial engine, or by a steelyard beam, the 
tormer is the most simple This tu)> was invented by Mr Samuel Taylor, and is used in the extensive 
malting cstabluhuicnt under his care at stokch rry, Nortolk (Oaril Mag , vol viii p 467) 

8(K17 — SS71 Sands lunnp ihcit Itg 118^ is considered one of the best tumip-slicers in use in 
bcotland It is made, when of IVill size, entirely ot cast iron, and consists oi a standard or tVame to which 
18 attached a hopner, the fr line bearing a (irciilar plate ot cast iron mounted on a horizontal axis, to 
which the winch liandie is uttsehed Ihis plate is oast with a thickened euge or run, which gives it, 
when in motion, the cficct ot t flywheel It can ^.s two thin cutters or knives, set pirallel to the 
, lace of the plate, and radiating from the centre Hie thickness of the shoes is regulated by the dis. 

tanoe of the knives from the tai e of the plate ];.ach knife is preceded by three or more lancot-point^ 
t studs, which, by slitting the turm[» in passing, prepare the slices for tailing m pi( cs when tney are 
detached firom the knives, at each revolution of the plate rfais pro< ess goes on so long as the hopper ii 
retiicnishcd with turnips, their own weight being found suffleicnt to hold them within the stro^ of the 
knife hen imtatots are to be sliced, the disc above dese ribed is tolie removed, asd another sufaetttut^, 
tbileHng ftom tHe first in having the cutting studs set closer together In the figure, a representt the 
hopper nllod witii tumps, b, the disc oi east icon that carries the cutters, c, one of the cutting knives, 
the opposite one|*>fens concealed by the firamtwurk, o, the lancet pointed studs, e, yjie winch han^e, 
partially shcir feom behind the machine, f f, the framework of the madhine, o a, two bars which slide 
111(0 staples, and serve as handles by which it can be removed from one place to afibther 
Trans, vd p 61) 

6098 — SSm if tnmif^otehig miKhme,'-which sows two rows at t time, and, deposits alonif with 
the seed B yHilar train^ttf bone dust, is deseriRed in the Qua>/er/g Jowrnat of Agrtaritara, vol 11) 

P 7ltk W . ^ 

8099. A mamne for sou ms carrots wai Invented in 1833, by Mr Daniel M'Kaughton, farmer, near 
Irvine, lb A^Obire Hg 1183 exhi^bits the general appearance of the machine which is similar to those in 
u»ns^l|Mtbrsoq>fiiigturl)ltis, uie essential difference lying in Uie apparatus adopted fer (fi^hargtng 
thedfitrapneds ftom the seed-boxes to tbe lower Kirtof tfao feamework u uttoobed, in the usual 
madl^ ntn great roller (a) serving to compress the prepared ndgclets and uUb to cdmmlinicatemotion to 
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of tho axle (4), winch last, in (be cnmnion niactilnr<i, alwaya carries the socU-bnxes, but in this 
periorms a double inirjiusc Ihc In t ol llusc purposes is, that by menus of two pulleys, which are 



not seen in the figure, it gives motion to two other pulleys (e) of the same diameter, mount^ on 
small axios, which pass through the seed-boxes, and are each mounted with three plain wooden 
the middle one is about six iiithes diameter, one inch thick at the centre, and u diminished to ^ut 
half an Inoh thick at#he edges, the other two are three inches in diameter, and of proportlmiBl tnic^ 
ness. The middle pulleys, unseen, are armed with six stout wire prongs, tha extremities of wm«| 
dutenbe a circle ot twelve inches In diameter: while the smaller pulleys (at e) are shnllany armed 
with five prongs, extending to keven inAes Ip diameter The revolution of these armed pulleys keep* 
the seeds in continual agitation preparatory to their bemg projiellcd from the box The second purport 
to which the axle (4) is applied is, to carry a small wooden cylinder, placed immediately under eoM 
seed box, of five inch^ in length, aqd three inches in diameter, armed with four prongs otwwi, extend¬ 
ing to a radius of three inches In the revolution of these clasvi they penetrate successively into the 
orifice of the seedbox, anff perform an operation of picking or scratching out the seeds In a regular sue. 
cession. Tlie seeds: are received into the ftinneli {/ 1 ), and pass ftom thepce down the tubes in the usual 
manner tfi the ground, luhere a rut is prepared for tnemlby the coulter The seed-boxes are roMe or 
sheet iron, or of tin njate of an elliptual ROm m the mouth t tho diameter being about eighteen Inches 
and twelveailbhes, with a depth of twelve inches, the cross sortie*, taken either longitudinally *r traus. 
vciscly, lieing also elliptical 1 be bottom of the box terminates in an oblong orifice of about six inches 
long by half an inch wide in the clear, the latter dimension being capable of MtensioiL or dlrolnution, 
by means otJ^o amching screws &eh box Is covered with a movaolo lid, tw prevent the seeds Iroin 
being thrown oat by the fgital^s. The flimiels, with their seed tubes, are attached to the hind part of 
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the cooHeri, «nd we provMa^ wMi en wHiutment, by meUM-of the iHti sod pinching lereifa In the col. 
lar bar (it) of the ftamework, enabling the qierator to regulate the distance between the rows, while, 
^ means of the ellts and pfnchlbg screws (m m), he can regulate the depth of the rut for the seed.be£ 
Itie mwhine is convertible into a turnip drill by a very simMe alteration; ¥be seed-boxes and the claw 
cyllnden are removed i and, in place of the latter, two barrcl-thaped seecUbogies of the djmmon construo- 
tfoD are substituted upon ^^exHi’d). It Is then a complete turnip drllkmachine. 'Whm, again, it Is 



ten Inches long, three Inches broad, and three Inches and a half deep; with a hole (d) two inches and 
a half in diameter, bored lengthwise through both ends. In the inside, half an inch from each extremity, 
is a groove for a wire loop to 6t into, as ui the common molctraps, only that the grooves are here cut 
quite througn, having a small nail or pin of wire dilven in through the middle, to keei> the wires (lorn 
rising above the wood. Xn the upper side of the holt, close by the grooves, three blunt-pointed pikes of 
wire (c) arc flxed, so as toVsnd a quarter of an inch ,out of the wood. The holes for the triggers are 
tiored in the centre of the upper aide three Inches flom each end: in the lower side, opposite each trigger 
hole, is a snail piece cut out, as in the copimon trap. The springs arc made of iron wire, of about one 
cia'ith of an qi<;n in diameter (dande); and arc exactly of the same form as those of the common mouse- 
trip, having a cross wire fixed one Inch and a half fi-om the ^ of each spring (/and g ); from which 
the catches, which arc IILewlse made of wire, are suspended. These catches tte retained by the plug or 
trigger (I) till it is displaced by the mdie. Ftg. llSfi. shows the trigger separately. (Oard. Mag., vol, vni. 
p. SU9.) 

81U1. — 9G91. Mr. Small, In the county of Berwick, and who removed to the Lothians, improved con- 
aldcrably on tbO English or Rotherham plough. But Mr. Wilkie, in the vicinity of Glasgow, has made 
far greater improvements on Small's plough, than Small did on the English one, or than that was an im¬ 
provement on^the old Scotch plough. The ploughs arc now all constructed of iron in the western coun¬ 
ties cf Scotland, and are beginning to be made there by many country smiths, who always form them on 
Wilkie's, and not Small’s model. (Brif. Farm. Mag., vol vi. p. S04.5 In the Mecianiri’ Magazmr, 
vbl. xxi. p.383,, a tableLis given showing the mechanical analysis of a ploughing match held at A)Tesbury 
In Buckinghamshire, in IkUy, 1831; by which it appears that a fiirrow nine inches broad, and four inches 


and a half deep, required a (lou er of draught of six cwt and three quarters. The plough was the com¬ 
mon sowing-plough of Buckinghamshire, called the foot plough, with a wooden mould-board, ancF drawn 
by two horses; and the soil was a stiff clay. The horses Walked at the rate of two miles an hour. Xow, 
with one of Wilkie’s iron pIouglis,the same furrow would have been turned over with a drawing power of 
four cwt. or less: iSnd the horses, if of the proper kind for farm labour, would have walked at the rate of 
two miles and a iidf an hour. 

SlflS. T%etinieertal adoption of the common tiro-horse plough throughout England would, I-aidlaw 
asserts, add more than S,(XX),(XK) quarters ot wheat to the resources of thecounti;v. {Quart. Jour, of 
Agr., vol liir p. 713.) 

BIOS. —2616 The subsoil plough {fig. 1167,), as designed and used by Mr. Smith on the farm of Dcanstoii, 



has been found peculiarly efilcacioiu in rendering productive a sterile soil upon i tenacious bottom. It 
has been constructed so as to be of easy draught, and to penetrate to a d»th of from sixteen to eighteen 
^bes (toin.the sialkee. has no mould-board, and is intended merely fo break and stir up the subsoil, 
witbout bringing It to the surfoce, or mixinjg it in the Ant Instance with the Incumbent soil It is, in 
foot. A ItoresspfM, and readily loosens and throws out all stones not exceeding seventy pounds weight. 
Itu dnsrn M'four horses, two and two abreast, and it Is hdd in the usual way by one man. In working, 
the cononm plough goki before it, taking a ftinow ten Inches by slw Inches the sobtoll plough following 
la the jMitt^ of that forrow, and gedng deepey by ten or twelve inebba, when this plough is applied on 
a tenscUts bottom, and in conjunction with parallel drains about two foet and a huf deep, and distant 
Ihun twHa to twenty feet firatu bach ether, ft produces wonderAiI efibets in attaining a deep and dry 
■olU aMVwn on gravelly and aandyliottoiife, its efibots are considendde, anffare eepematty a|>parent in 
the nmuKing pasture The cost of such a dough, with a soam, or main ch&ln ISr the leMing horses to 
draw^^ls about St. The ordinary sirlsgle-trees and faamesslng suit, with straps over the quarters of 


Xhun twHs to twenty feet firatu bach ether, ft produces wonderAiI efibets in attaining a deep and dry 
■olU aCMWwn on gravelly and aandfbottonfe, its efibots are considerdde, anffare eepeclsHy a|>parent in 
the W^wng pasture Tliie cost of such a dough, with a soam, or main ch&ln ISr the leMing horses to 


the nmSHUng pasture The cost of such a dough, with a soam, or main ch&ln ISr the leading horses to 
drsw^h It about 81. Ths ordinary slrlngle-treee and faamesslng suit, with strain over thd quarters of 
tbSlwmg homes to bear up tbe swlnvle-ueei to their buttocks, and a chain Drain tfae coflari of the hind 
'SniMlktobsar & the sftmbchain. Tnis pkn^, with four horses, a ploughman, anff a lad to drive, will 
WShoh an acre Imperial per day, at a cost of mod U; Ho charge being made for tfle^wfotton plough, 
S’^tend would require a flirrow at any rate Such ploughs are made by< Robertson-j^Uh, at Dsip 
% SttkUngl, on thei estate of Blaii-Drummond. (lUgMand Soe. Trans., vol. vilL p. 206.) 
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SlOfc —88W. WMbl-* iimT^ftietien uhea plough far tv>o horaeo The inVtntion of theMctlon 
j»hee) plough ii clsna^ by Mr. Horton, m Implement manuActurer of Eeith Walk, EdlDbUfM, #h 0 
'' conceived the idea of introducing a wheel into the body or boetmi of the eoinmon ulpueli, about Bfwen 
inches in diameter, to act at the aole^” so fhr back as 18l& The average draught oflhe Roughs when 
the wheel was Applied wu reduced about one flith, or to about two ewt and three ouaiwrt. He 
manu^urcd a number or these ploughs both for home and foAign.uw; but in a short the 
farmen lib the neighbourhood of Edinburgh left them off. giving as a'i^n for so doing, that they 
required more attention ftom the ploughman toirease the axie of the whe^ than the latter were witling 
to give. IQard. Stm-t roj- vl. p. 20ft) We may noUee it,.as a remarkable circumstance, that Professor 
low, in hh'EUmentt o/ Practtcal ifgrfewhlirii^ubUsliedsln 1834, describes only Small's plough, without 
mentioning Bfprton, Wilkie, or any other impnhrmr, and without once introducing the subject of wheel 
ploughs of any kind The invention of tte ftictlon wheel is alto claimed by Mr. £. Elliott, who jatoly 
managed a farm near Shapperton, in thccountjf of Middlesex. In the Farmer't JounuU fat August 1; 1831. 
an account of an experiment is given in which Wilkie's improved plough without a friction wheel!was 
tried against the same Implement with a friction wheel, and both against the common swing ploum in 
use in Middlesex. Wilkie's plough, without the friction wheel, required four cwt. two quarters; with 
•a friction wheel, three cwb; and the common Ididdlesex swing.plough, six cwt Notwithstanding 
experiments of tills kind, it is an undeniable fact, that the old, heavy, clumsy Middlesex ploi^, wbi^ 
it appears requires twice as much strength to draw it as Wilkie's friction wheel ^ou^, is still that com* 
moniy used in the county! We cannot suppose that any class of men would persist in a practice which 
they knew to be decidedly opposed to their own interest, and therefore we unavoidably cotmlude that iiP 
Ignorance, or prejudice, or both, we must seek for the cause of these men so obstinately adhering to 
the practice of their forefathers. The truth is, as we have elsewhere observed, the farmen are the only 
class of Eiwlishmcn who do mg read. • 

8105. —3&6. The grubber, a* compared with the plough. Professor Low observes, will go over five or 
six times more'ground in the same time: and to this extent there will be a saving Iragbe use of it, where 
It can be substituted for the plough. It will go to tlie depth to which the laud has beOTwriginaily ploughed, 
or to any lesser depth which may be required {Elements, &c., p. 9ft) 

810(5.—870ft CrotskiWs clod-crusher roUer (jg. 1188.) is intended to efftCt the same objects as the 





AOSmOHAti 


1910 ENCYCLOPJEpIA.OF AGRICULtURB. 

' , ' if 

very u«efu1 In cases Af emergenev, throwing the water forty feet horlaontally, and over any house of two 
stories, any haystack or corR.rlck | It ta also very usefhl for garden walls and llrult trees. By increallng 
th« site of thedrarrel, and byaai>pliylng more power, a very aumdent engine may lx; made, aiM anaweringr 
othe purposes at (be same time. r 

SlUH.-tf 1(731. ManH’t reaptng maeUne was invented in 18%, but nefleeted till 189d,(When it was im¬ 
proved ; and In 1833 It wm exnihi(ad at an agricultural meeting at Ketea it dllfort firom Bell’s readag 
machine in being drawn inatead of being pushed, and In depositing the corn in a contirfuous Owathe 
nearly at right angles with the line of direction, and mtthe side opposite to the standing c^. ‘ Bdb 
these are advantages which we hope will not ,lje Inst sight^f by the mechanist who may at some (liture 
time make such a reaping machine as shall con^p into geneiyj use. An engraving, with'desorliiBve details, 
of Mann’s reaping machine will be found In the Quart. A/T., vol. tv. p. 2%. • 

810J).—2771 TAe construction qf lAresAMg JUflcAftaM is every where very imperfect, even In Scotland, 
where they were drst invented, and where machines of thedargest power, impelled by water or steam, arc 
ere^^ at great expense. The editor of the Qtiarterljt Journal qf dgriontture has the following JndU 
riaus observations on this subject:—“ Were threshing machines constructed on correct aod unerring 
principles, like the machinery of a timeptcco or of a steam-engine, or even of a flour mill, the advan¬ 
tage to the former would not only appear in the shapd of cleaner threshed straw, and of economy of time 
'and labour, but the millwright himself would derive great advantage In the certain possession of moieriab,' 
which would enable him to erect threshing marhines that would suit the particular localities in which 
they were to bo placed. There is no way of anlving at this perfection, but by the iiyititution of experi- 
'ments to asrlrtam what may be the simplest construetinn of tnc threshing machine, and the best mode of 
applying the least quantity of moving power to execute the desired work satisfactorily. These desiderata 
would produce the advantage of threshing the corn at the least enst Thresiunttmachincsarcof so durable 
a nature that they are not often renewM; but for that very reason they, should be constructed in the 
best manner at first A set of patterns could be made from the results ’of these ekperimcnU, and lent 
out to those make&in the country who could grant security that they would only erect machines which 
were conformabie n these patterns. In the course of time the country would be stored with efficient and 
easily moved threshing machines. The ill-judged desire of the former to have s machine that will not 
cost much money often leads the millwright to adopt expedients In its construction which he is conscious 
are not suited ^ work well together. This is one reason, among many others, to prove the propriety of 
landlords erecting threshing machines at their own expense, ujion their tarm-stcadings, and of giving 
the tenants the use of the mill-, as well as the steadings, and of obliging them to keep the machines in 
repair, as in the esse of the liuildinw.” (Quart- Jour. Agr., vol. iii. p IWfi) 

8110. Thf threshing maMnc at Wyrmsiayf the seat of fiir Watkin Williams Wynn, Bert., is considered 
one of the mi»t complete in Britain. It was erected^by llie late Mr. John Gladstone, of Castle Douglas, 
Kirkrudbrightshire, about the year 1818. This mamiine separates tliu rorii from the straw, and delivers 
both straw and corn into thmr proper {d.iees, without the assistance of manual lalMur, with the exception 
of feeding The site of theinili is on a decMiity, qnd rhcbani has three floors or stories; the upper¬ 
most of which opens 
into the stack-yard, 
making it very conve¬ 
nient for carrying in 
the sheaves: the second 
one contains the first 
winnowing machine; 
with a chaffthouse, par^ 
titimicd off under the 
stair, and deseending to 
the floor below, with a 
door into the straw- 
house, and one into the 
cattle-yard. When the 
corn is only to he passed 
through tne first win¬ 
nowing machine, the 
com elevators and so 
roiid machine are 
thrown out of gecr, and 
the corn delivered on 
llie second floor, where 
the 'bruising machine 
is fixed, The under 
floor contains the se¬ 
cond winnowing ma¬ 
chine with the lower 
end of the com eleva. 
tors. If necessary, the 
clean com may be deli¬ 
vered on this floor, In- 
stearl of into the.clu- 
vator trough : the ends 
of both machines are 
inserted in the cliaff 
chamlKT. The corn h 
put between two groov¬ 
ed rollers, when the 
gpaiii is beaten out of 
the ear by four beaters 
fixed on the threshing 
cylinder, and thrown 
into the rake or first 
tbaker, when it foils 
tlyxmgh the sparred 
bottom into the win¬ 
nowing machine hop¬ 
per, while the straw is 
raked ibrwafd and 
thrown upon the tra- 
vdling aiialfer, where 
it la thoroughly shaked, 
and conveyed Into the 

Mrfw.hOHie. Trffe com,pfiaci (hiough the lint wlnnowine mwhlne, when It is cli»red«of il^affi sh^ 
itrt^ Am 1 the latter is thrown into a set of elevati^ which cairtes thejp up to th^ feedto^tabic, to ue^ 
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tbrwbod over agiiio wttli the uiitbreihed Com. Tlii* i« « very uieflil ap|)en4aiie fa> a threcitimpmUi i < it 
lakeo all (he refiue Ibnn (be thnuere, wbicl) general^ uccumulatcs aboiit a bam floor io(*ia carrM up 
by band), whereat the clevaton carry all away, and tnend>y leave a clean bam. llie com poaaea tbrougn 
another pair of fannert, and Aom thence itUx> the com elevator trough, and la carr)^ th^e Into 
the granary and thrown intihthe weighing machine, which h connecti^ with an index in t^ banl on the 
partition walla facing the man at the feedlng-tabie, which ahowa the qulntity threshed ve^ncarly. The 
machine oeeuplct part of three floors. The watva>whoeI Is ui a liouse beside the bam, and in a room 
altove the wheel is a Scotch barley-milt, and beyond it is a very comidetc saw miU, both driven IVom the 
same wheel, whichPean be detached when tht^realnng neA is ,ir work, and Uie thr^ing part, when 
the saw or barley nulls are wanted. In the nuStye floor iS an oat bruiser driven from the upright shaft: 
it can be put out of geer if wanted. 

8111. Defcriptem. inJa 1191,1199,1193.a a Is the water-wheel, eighteen feet in diameter byffour 
feet wide i b, a pit wheel; eight feet in diameter, which works into a plnluu, r, ol Hfleen inches In diameter 
fixed on (he upright shaft; bevel wheel, five feet in diameter, which turns the drum ^iiiou, e, of 



inches In tllimeter; /, the drum, or threshing cylinder, three te«d four inches in diameter outside of the 
beaters, and four feet and a halfflnng, with four beaters turning upwards with a velocity ofSOO revolutions 
per minute ;«(i, a bevel wheel, twenty^ne inrhes In diameter, turning a pinionjpf five lashes and a quarter 
diameter, on a#exle ofwbicn la another pinion five isichea In diametetworlAig In the free wheel, with 
,«lwo (owa irf with, qne cf thlrtv and the other twcjly-four teeth; tbia pinion siidei aloug iu axle into either 
acta of teetlf: for instance; mtotbeoneof the smallest nunibei ifthcstiawlslong,and Into theother if it i» 
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■bwt, looM, «nd krMTular.t Th« roUen an atraut three lu^ and a half in diametar! the vbeela 
g and J are aach twenty-one inohei in diameter, working Into the piniona k d, dve uichea and f 
qutftcr in diameter, which kWH motion to the cue or drat ahaker at the rate of fixty-flve turna per 
minute: it ia four foot m diameter to the extremity of the topth; 11, t4o whecia, each twenty-one 
inchca it, diameter, with piniona, fire Inchoa and a quarter each, which drire thelrareUing anaker 

that recent thg atraw 
from the rak^a and con. 
veya it Into the atraw- 
houaa Tbia ahaker ia 
combed of two endleta 
pitch ebaina, worked by 
two stud wheels ten 
'-inches in diameter, with 
eight studs on each, on 
the same shaft as the 
wheels m and n, revolv. 
ing at forty.five times- 
per minute. Tlieae 
chains are kept stretched 
by Ibo smooth wheels at 
the farther end in the 
atraw-liouae: between 
the chains are fixed 
round wooden rods about 
two inches apart m ia 
a a heel with large teeth 
on ita circumference, 
which, as it turns round, 
depresses the point ot 
the lever o, and raises 
the end p The lever is 
fixed on an axle which 
passes through to tlie 
otlicr side of the shaker, 
with a short lever fixeit 
on it to correspond with 
the lever p; on these 
levers, p p, rests a small 
Shalt, on which is fixed 
on each end, under the 
chains, a small drum 
a four incliea ui diameter 
which supports the 
shaker in the middle, as 
the wheel, n, moves 
round. The point of the 
lever, o, strikes trora 
tooth to tooth. Olid 
thereby keeps the small 
shall, at p p, in motion 
up and down, which 
shakes the loose corn 
out of the straw, qjhich 
is drawn back by the 
under retuming rod into 
the winnowing machine 
hopper; 9 is the first 
winnowing machine | r, 
the second winnowing 
machipc! both driven 
by a small water-wheel, 
six feet in diameter, and 
four feet wide: the water 
firom the large wheels 
supplies this one The 

motion of the machinc'-equires to be unitorm, which cannot be the case if connected with the threshing 
part. It answers better to have a separate wheel for the machines The clean corn passes into the ele¬ 
vators s; irom thence it is carried up into the granary, and delivered into the weighing machine, t, by 
small elevators m,ide of sheet iron, with wooden bocks and bottoms fixed to a pitch chun, revolving round 
a studded wheel ten inches in diameter, and with eight studs at the uiqier end, and a small wooden rollear 
at the bottom, at eleven turns per minute The corn is delivered into the weighing-machine tiox, 1; and 
accumulates until there is the weight of a measure, when the box turns cm its axle, and the corn is 
emptied Into the spout which conveys it into whatever Unn it may be wantdu in. At the same time the 
pan i turns up, and is filled as the other, and, when Aili, descends as the other, and so on, while the 
threshing is going forward; 3 is a weight which siides'up and down a rod fixed at right angles from 
the bottom of the weighing machine; if the corn is heavy, slide this up until It win b&ance a bushel 
of coni similar to what is to be threshed; if light, slide it downwards. From thf axle of this box, a 
small tod proceeds to two small wheels behind the index, u, which turns two fingers that revolve round 
the face of this index: it is figured firom 1 to 10. For every movement the w^bing bucket makes, 

-----.V-- - .. .. ..... fmovesone, At the 

: for Instance, were 

^ ^ ..com in the oinn j 

• » »ja9 dnlalif Ave tnehea and a quarter in diajgeter, each wmking in wheels ^ yy) twenty-one 
inches in aiameisr each, which give motion to Uie corn elevators, and likewise to the tidl elevators by 
a pitcH chain revolving round the stud-wheel w w, giving motion to the Aaft ot the elevators at eleven 
times per minute, loe buckets are made of thin boards fixed on two pitch chains turned by two stud 
wheels ten inches in diameter at the upper end, and a wooden roller at the lowers (J, OtadMtonet leadr 
tvorkt, Cketijk Oet, S&. l^i.l ^ 

Silk. Afe. MCtoctofmic. eivif engineer Chetter, to whom we are Indebted for the fcuegifiDA plans and 
description, Vh reference to the Improved form of the threshing machine, says, *' I have always under¬ 
stood. that it wls (o my Ibth'r we are indebted for it In its improved state. In i7^, Mr. Andrew Melkla 

S roduCed the iinti maohinssof the kind, for whicl^e tocdi out a patent. (See AmoiffOtif of idirfs, voL x. 

To, S8.) This wai simply a Uireshikg cylinder with thebqvtets turning downwards^rowlngSlKiw andoom 
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into ft moving wreen, wbidh separated them In a very imperftct manner j lolnucli sof that 1 have heaiti 
the machines were mven np, or oeiBg into dUhae, limpljr on account of the beaters rtrlUng downwards; 



cjrllnder turned upwanlB, andto the com came through the rouer. it 
posed fawthe mroke of each beater, none escaped being threshed." (See^ 


AgrfcuUUrakSeport qf 1810.) 

8113. nelaie Mr. Gladstone, (tf Castle Doe 


’its, added the shaker to the threshing machine in 17<M, 


_. soon afterwards. In 17S8, he made ^ 
I, he mvented the draught chains used In 

- • - ■ - ISOS h* 


and what he called iMstterrr, for breaking off t^awns of I 
thseshing machine, to be driven by windmill In 11^ . 

threshing machines, to equalise the prc«ur; cT the draught on the horse's shoulder. In iisus. no 
added a tnvelling diaker to the threshing macltine, and soon after, a uontrivance for conveying the dhrn 
from the ihnners into the granary, and weighing it at the tame time By another piece of machinery 
the com maybe accurately measured. “On reviewing the whole," the writer, in the Report 
Stnuartry qfKlrkeudbr^ht Agricultural Soctelgjbt 1810, observes, “ it is iropossible not to perceive how 
vastly superior the machines of Mr. Gladstone are twthose 6tst contrived by Mr. Mciklo, and what dl»- 
tbiguishcd services he has thus rendered to the interests of agriculture. The machine is now competent * 
to the threshing not. only of one, but of every. s|>ccies of grain. It is adapted of itself to se]>arate the 
straw fVom the corn, ^nd convey it perfectly shaken into the straw.hnuse; to c<ean the com ef^tuallv 
to weigh and measure it accurately; and to lodge it securely In the granary. If driven by*water, the 
adoption of the chain bucket outer wheel saves an inner one^ formerly deemed indispensably necessary, 
and simplifies the macfaiiiesy; if by horses, the person feeding it can manage without a driver iirom 
within, and assign to each horse an equ,il share oi the draught, or such a proportion of it as may be sup. 
posed adequate to his sfTenglh. Much dimuiution in the es^nsc, as well as much improvement In the 
mode, of farm management has thus taken place. What was the work of several months, can be per¬ 
formed more perfectly, and with more ease, in as many weeks | and the labour of the winter season can 
now be dovotcxl to more valuable purposes, to the collecting and formation of manures, and the better 
preparation of the land for the reception of the seed.” 

8111, —S811. Edifices in use iis agriculture. In the EnejKlopicdia qf Cottage, Farm, ank^illa ArcAl. 
lecture, we have gone into this subject in greater detail than could with propriety have iK^n done in a 
work embracing so extended a view of agriculture as the present volume. In that work we have not 
only given a great variety of the very best plans for farmeries, or farm-houses, which have been executed 
in Britain within these lew yeary; but we have given detailed plans, sections, and spcciflcatioiis of all 
the component buildings of a farmyard, and of their flttings.up, fixtures, and tiirniture. In the Archi- 
tectural Magazine, which may be considered as a i^rpctual lupplemciit to the Encyclopteflia of Arrhi- 
tecture, all the improvements which may be made In architectural buildings will be recorded as they 
occur. We have given in this Supplement, ^ 813'%, a plan of a farmery from tHb fonner work, which em. 
bodies all the latest improvements. 

8115. — iflS'l?. Barn floors, to be proof against the ascent of^ats firom beneath, 
wood. " The sleepers upo.i which the floor is laid, should rest upon stone and 

two feet from the ground, close to the barn wall; and the mortar and stones must L, .___ 

upper edge of the bleepers,mp to the deals of the floor. According to the wldtlAif the barn, the sleepers 
should rest also upon one or two supports of stones, so hewn as to^rmit no footing to any vermin; and 
which will supixirt the middle of the floor. By this rontrivance, the space ft-om the flqpr to the ground 
is made too deep to permit any small aiiimal standing on its bind legs and gnawing the floor, while dogs 
or cats can easily pass under it." {.Quart. Jour. Agr., vol. iii. p SiK.) 

8116. —2876. Labourers' cottages. Having entered on this subject at length in our Encpclopeedia qf 

Collage, Farm, and Villa Architecture, and there given numerous plans, accompanied bv descriptions, 
specification^ estimates, and critical remarks, we shall not here repeat any thing which hu appear^ in 
that work. Nevertheless, as the improvement of the dwellings of country labourers is what we have most 
at heart, next to the education of their offspring, wc cannot let pass this opportunity, without coiitribut. 
ing something farther to the subject: we sfiall, therefore, give one article, entitled the beau tdlal of an 
Englisk labourer’s cottage, by a most benevolent and enlightened cicrg) man, who adopts the signature 
of Selim; and another on building cottages with mud walls, by a professional man, Mr. Wilds, of Hert* 
ford, who, having been in North America, is dMply impress^ with the importance of this kind of know, 
ledge to emigrants, who, at present, too ikequenuy build their houses of wood, and who, consequently, 
sooner or later, suflbr from accidents Bom Arc, or, what is almost as bod, live in conRnual fear of doing 
so. To these we shall add the design of a stone walled agricultural labourer’s cottage, recently built, 
along with a number of others of the same kind, on the estate of William Lawrence, &q.. In Qlouces. 
tenhira. « * 

8117. The beau iddal qf an Ei^lish labourer's cottage. The leading feature in the eyerior of a 
labourer’s cottage, should be a picturesnue simplicity, which is a sort of medium betweenluperfluona 
decoration and unmeaning pliunness. This appears to be the only character of which a cottage is suscep. 

tibiej for, as plainness is uninteresting, so it onb”-’-'”'—-------- j- 

tion bedecked with costly fantastic ornaments, 

habits of humble life. But a picturesque simpi . , _ 

mental cottages. They are often decorated with turrets and battlements jn the castellated style o£ Q^bli^ 
or in the monasUo style, with elaborate painted windows, crosses, ana pinnacles; nay. Instances have 
occurred where the two styles have been united In the ornaments of a cottage dwelling. It cannot bo 
denied, that a picturesque effhet is produced by this mode of embellishment; ail I contend for is, that 
such ornaments are altMetheT unsuited to a dwelling of the lowest order. Should it be objected, that, if 
we reject this mode of decora|ion, we must have recourse to ruin and decay to produce a picturesque 
effbet I 1 answer, that as much of this effhet as we may require may be produced, I think, by iiTegu* 
larlty of form and outline} and irr«ularlty is, in fact, the only efiect aimed at by the use of Oewie 
ornaments. But as my object would be only a picturesque simplicity, I should disemrd useless andlncoiH 
veolent irregularity. In so small a building as a cottage, a slight irregularity would be sufficimit to give 
it a picturesque chahCter, and the simplest embellishments would give it an ornamental eflimt; and 
this, I conceive, is all we require to produce what i understand by pctuiesque simplicity. Though I 
am an advocate for sImpUpity, however, in cottage architecture, I would In some measure sacriflee even 
simplicity to the picturesque j b^use the beauty of a neighbourhood frequently depends imon the style 
of the labourers’ dwellings. These are the prevailing buildings Ih alt rural scenery. They are occa> 
simully so placed and associated with surrtfundlng ohjacti, that they present the moststrlktog features in 
the landscape;‘and tils efAct of particular scenes bnot unfte^uently produoed by the fi^s andaitpi 
ations of the cottages. Hgnce, a picturesque exterior is one of the culef requisites In an omainehtal 
cottage; but It shoiild be a simple pleasing style iff picturesque which does not Intetfere with internal 
comfort and convenience; prodace»by slight irregularity of fdha, and by unobtrusive and approprbte 
ornaments. I am not at'^i diaposeil to sacriflee Internd comfort to outward effoct. 1 think a pictu* 
resque exterlpr may %lwaya be united with a comfortable interior; and 1 now proceed to give the 
desoriptlon 6f a cottage in which X shall endeavour to exemplify tba union above alluded to. . « 

811& SUa qf the cMfage, As Qm comftwt df the inmates and the genenl effoct of s tmlMmif depend 
materially on its sito, the situation of a cottage b the flrat thing connected'witMt that rogufares cbnsnlw. 
ation. A gOliei^TiM for the aitusticn of a cottage Is, that It should be pfoperiy suppHeawltb water; oe 
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Itrir break ttmughtt* kttdften Um wlnler (eauoa, Tb aroM ttU laoAftvenUSMWk I would 

proixMe, u aaopiM g«nena>Rile. that tin ground-floor oreverir dwelUngrf thii doierlptlou Aould be 
^bteen Incbea or more above the HirflHe, and that the earth on the ouHideehouM be the lam dittance 
below the levd of the floor.^Under every l^k or stone floor there shonM be asubnntam of 
stone or flintib vi^ng In iMrflcnet* acoordwir to the nature of the soil and situation. On a danwilte. It 
tnay be necetsary^ have tnlk sofastratum two or three fleet deep, wiA grains and air r - 

it; and" * 
may i 

above tfte dirt and (Bacomfort occasioned by tlmjmoke, h^ thrfU«i1^^ruted'hra'%qi£i^wVl^ tm 
ngt a proper draught This nuisance in cottag j%generally arises flom the large sise and stndghtneu of 
the flu& and fhom the lowness of the chimney on the outside^ or flom the currents of ^r occasioned by 
the baa poaitions of the doors and windows, which seldom tit dose. From whatever cause it aii^ a 
smoky chimney is a prevailing misery in labourers' dwellings, udiich a Judidous builder may genn^y 
contrive to avoid; and I refe* the reader to some sensible oawrvatlstis upon this subject in the Sncih 
clopmtia qf Cotte^e, Farm, and Vtiia ArdtUeeiure. After this digr^on, let us return to the cottage 
kitchen. As this is the common sitting^room of thtf fliinlly, in whm most of the household operations 
are to be performed, it should bea light warm apartment, of a good sise. We will suppose it sixteen or 
seventeen feet square, and eight feet high, having a window in the east and one in the west side It would 
thus have the benefit of the morning and midday tun; an Important advantage to a oottage& in whoM 
domestic expenditure coals and camUet are cwnsiderable articles. Stone is, I bdleve, the best material iw 
the floor, ae being most durable and easily kept clean, and in these respects greatiy to be preferred to 
brick. Boards, besides that they are liable to occasion accidents by fir& could scarcely be kejit clean 
In a cottage living-room, an|l would eoon be worn out by the Iron-bound shoes of the inhabitant Of 
course the walls and ceiling should be neatly plastered and whitewashed, and there should be a proper 
skirting-board round the room, and attached inside shutters to the window! The fireplace should bean 
situated as to be well lighted by one of the windows; and it might be a close or open fireplace, according 
as wood or coal happened to be the common fViel of the district. I observe that the old-fashioned o]^ 
fireplaces arc generally preferred by cottagers, on account of the snug warm seata tbex^nl in 
chimney comer, as it is called, and which Is too often the only warm place in the house. I^iwaware that 
these fireplaces do not economise fuel,,» affbrd the best means of warming the room; but they present 
some advantages to the cottager; that is, they are capital places to dry bacon in, and wet clothing, ^ther 
wood may be burnt in them on the hearth, or coal in a movable grate; and, as the fire is on or near the 
ground, it certainly diffuses a considerable heat around it The mouth of the brick oven s^ gener^ijr 
opens in the bgnk, or side, of the chimney, so that all tbp ashes and litter, together with the heat produced, 
are confined to one place; and, should this place near the centre of the building, the moss of warm 
masonry must have the effbet of raising the general temperature of all the^partments. In the coat 
countries these open fireplaces are not usually mat with; but, where wood is the principal ftiel of the 
peasantry (as it is in the district firom which I write), I would indulge their prejudice in fevour of an 
open chimney, and will suppose one in the cottage kitchen, wMh the mouth of the oven on Aie side of 
the back, and on the other a small copper set In an arch, having a flue through the atebaUy which tlQ> 
steam might escape up th^himney. it would be tedious to describe minutely the various articles of 
useful ana ornamental furniture found In the kitchen of a thriving cegtager; inde^ to those unacquainted 
with rural life it would be difficult to convey an idea of tlie inultiflu-ious collectton often displayed in a 
room of this kind. A tidy labourer’s wife la sometimes as fond of knick-knacks, andU proud of dis. 
playing her various stores, as the richest lady in the land. The peasantry have. In net, many of the pre- 
vaiUng tastes of their superiors in wealth and refinement, and love to ornament their houses with plants 
and flowers, prints, and phister oasts, and ornamental china The kitchen Is frequently as much crowded 
with useful and ornamental fUrniture as a modern drawing-room. The mantel-shelf dbplflys a ranra of 
flower vases, images, and painted busts of the favourite heroes of past and present times, mixed Ath 
some of the bright cooking utensils The walls are sometimes thickly hung with coarse engravings, 
ballads, and printed papers, moral, religious, and political, and with various other things; among which are 
conspicuous the labourer’s club rules, and his staff, or some peculiar Implement denoting his occupation, 
such asrthepolished head of the shepherd's crook, the market-day carter’s whip, or the spare flail Of the 
thresher. Tne window is seldom without its collection of exotics, thriving surprisingly, some of them 
in spoutless teapots and other discarded vessels; and on the window seat, or on a shelf near, a little hesqi 
of books; the bible, In a neat cover, revcrontly jilaced apart flrom the rest Even thacelling is usuidly 
furnished with that desirable ornament, a well-stored bacon.rack, shoes, tools, bags of seeds, and a host 
of other things. But the pnde of the cottage housewife is her dresser and shelves. Here she displays 
her little store of glass and earthenware of the better kinds, with her best plated spoons, her bright 
pewter plates,and cleiln wood trenchers, ftequcntly arranged with considerable tasteandeffbet. SomeofUie 
conspicuous articles wUl not, pcrhaiw, bear a close examination; and are. In fact, useless; thou^ " wisely 
kept for show: ” but she contrives to hide defects, and the shelves often exhibit specimens of old glass 
and china, which a collector of such rarities might covet. There ore, indeed, few more picturesque In¬ 
teriors than that of the well-kept kitchen of a thriving labourer who happens to have a tidy wife; and I 
have often bmn much pleased at the air of decent romfort, and at the decorated eiftot produced by the 
mlsceUaneoua collection seen in a room of this description. , 

8182. Fnmihire qf <Ae kAcflen. Among the more prominent articles of ftmiiture in a thriving labourer’s 
kitchen, toe clodt, 1 think, takes precedence of the rest in the owner’s estimation, and its well-poUsbed 
case is gaierally a conspicuous object Next to this we may rank the best dlnlng^tme, often one of those 
interesting old oak tables with rounded leaves, and as many curiously-turned legs as a snider. The best 
tes-Ufole, turned up, with its pillar and claw, in a corner; and toe dough trough, with lj« clean white 
cover, would next attract attenMbn. To these we may add the great arm-chair, with a patchwork cushion 
In toe bottom, for the man. os he is emphatically oafled here, in which he sits in the evening in a sort of 
rustle dignity, surrounded by his wife and children, forming, in many cases, a happy. Interesting group; 
the wife and ^er girls at work, perhaps while one of the boys is standing by the fetber, reMlng, or 
repeating what he has learnt at school during the day. I hOpe there are many such evening OTofips stUI 
to be found In our cottages, in spite of polities and the beeivshops. This reminds me of another inece of 
flirniture which 1 ghould wish to see in every cottage; I mean, a shelf of useftil and instructive hooka. 
You seldom enter a cottage without finding some books; indeed, as ftr as my observation extends, I 
should say that a taste for reading Is becoming more general among toe labouring classes; and It ought 
to be enoourog^ os a source of instruction and enjoyment, which has a tendency to improve the morals 
and better theconditloikof toe peatah(ty. What a wide field of knowtedge and enjoyment is nut oifftoni 
the labourer who is unable to read, or who has no taste for readingt Half the Insure time of such a 
penon must be spent In dinftsy Indolence, orin the d^mslng scenes of toe al^ouic, towhteh beisahnoat 
driven in selMefenee, to relieve the tedium of idleness and thowipprewlye vacancy of his mind: the 
want of tot#restiurce and oomfort is severelf felt by the uneihicated labourer in times of sideness and old 
ue, when a Icmg aotlva life is neeessarlty exehang;^ for a state of total inactivity. There are fevr of 
the riling genasation eiRlrely without edueatioa Tile stores' of knowledge wUV therefore soon be i^^ed 
to all toe iMXHiring classes, and toeyjbould be ekqOuraged to use them to their own advanti 4 e,by having 
their attention dlrkted to uiefol an# improving booka '* A little ieaming,’’ itaot progpriy diraete^ 
“is a dangerous thing.” « ^ 

8188. Saek-HiUclten and ieaiHhou$e, Besides the kitohen, pr Mnnnon UvBig-roara of the femlly, every 
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ooiniMe oottegv tfiould luv* a amall waabhoui& in which the brewing and waahing, the dirty and all 
eroiv of tbeihmily, may be done. Here I would have ehelvei tor the laucepana, and other uneiabtly 
iBticte*, lued in gooking; alto a tet copper; and a proper link, oominunicating, by a drain,*wltb the dung 
tdt or« cett-pool. Most oottaget are without a washnous^t but a small place of tbit tort it absolutely 
necettfry to erery dwelling; at, without it, the Uving-room can never be tidy or comfgrtabie, and, 1 may 
add, wboldB^'% For wantof aMtfahoute^ tbecottager it compelled tohat^ up hit dead pig, and even to 
•ait it, la the Kring^oom; and at there it no other place in which to do the dirty work, and put away the 
dirty (hingt which mnat be used in every flunlly, the^m is generally in a litter, and haaam itawhole. 
tome, diiagreeahle tmell, which mutt be piejudicial to the health of the inhabitants. But what I wonid 
chiefly insist upon in the waihhiMite it a pro^r sink tniaceive the slops and dirty viater. Very few cot¬ 
tages tiave any convenience of this kind; and contequi^y all the slops are thrown out at the door; aad, 
yoifcan scarcely approach a cottage, in many cases, for the abominations that surround K. Besides this, 
the entrance is commonly surrounded by a sort of impute air, which is extreipely o^nsivo and must be 
liflurlmi to the inmates. Mo cottage, thwefore. should be without a sink, communicating with a drain, 
which may carry the dirty water to a sufficient distance (Tom the house, even a pretty cott^^ will have 
a squdid, miserable aimearance, when the door is surrounded by flith ; and I have seen villages, with the 
houses built on each sue of a narrow road, which were absolutely disgusting in consequence of the nnisance 
referred to. * 

81S4. A tmaO larger o^atUry, having a window in the outer wall, should communicate with the 
kitchen oawarii-bousa This is a necessary convenience not often found in labourecs’ dwellings, in which 
the provisions are generally kept in nasty close cupboards, or on shelves in the living-room, where they 
arc liable to get spoilt, and are exposed to dust, smoko, and all serts of impurities. For want of a better 
place, even me beer or cider barrel is kept in the warm kitchen, and in such a situaticai the liquor, of 
course, soon b^mes sour and un lit to drink. * Mo cottage, therefore, shield he without a cool airy larder; 
and a small place of this kind might be easily contrived in every dwelling, with tittle or no addition to the 
coat of butlaing. As I am describing the beau idial of a cottage, the owner or which might keep a cow, 
I will, in the present case, suppose the larder of a sufficient site to contain both the milk and pmvisions. 
IVe can scarcely expect a distinct place for each in a labourer's cottage, and it would be unneressary. 
There might be separate shelves fur the milk add ^Visions,''&c.; hangiiig shelves for the small cheeses, 
which a lu^dlging woman would of course mara during the summer season, even ftom her single 

8135. Cellar. It the floor of the lafftcr wer^iuhk the depth of a yard below tho surface, the beer 
might also be kept in it; 4>ut g^edtfa^ not be quite complete without a small cellar, tocontain the 


beer, and the potatoes and'ethdr roots.' 
other roots,«<br his cow knd r'*"' 


'A cottager with land would grow a large supply of potatoes and 

___,__ .15 and it would sawsa great deal of time, and prevent waste, to have the 

roots always at hand in the cellar, instead of burying them out of doors in pits, which, when once opened, 
are not secureagainst ftrost and wet 1 would also recommend a cellar in every new cottage; because I look 
forward to the time when every labouring man will be able to brew his beer at home. A hard-working 
laborer requires a certain quantity of wholesome beer; and if he has not this at home, he is sure to go 
tp the alenquse, where be gets into the Worst company, spends in intemperance what is required fur tne 
maintenaniS fir hii family, and in many cases becomes a conflnned drunkard. It would be a work of 
ebanty, therefore, to encourage brewing among the labourers; and, as a means of promoting it in country 
villages, 1 would suggest a plan of hiving a small set of brewing utensils, foV the use of the cottagers, in 
the care of a fit person, who would lend them, in the parish, under proper r^ulations. The cost of the 
tubs &C., would be inconsiderable, and might be easily raised by sutncription among the wealthy in. 
habitants, or even among the cottagers themselves. A penny or two paid for the use of the tulw would 
be sufficient to keep them in repair. The want of tubs is one of the chief obstacles in tlic way of cot¬ 
tagers brewing, which this plan would remove. And I am persuaded it would succeed, as I find that 
even a whiMwashing brush, kept to lend out, has been a great promoter of deanlinesa 
n!6 ne parlour. Should this paper ever fall into the hands of a labouring man, he would probably 
•mile when he came to tliis part of It, in which I am to speak of the parlour. Many persons will consider 
a parlour an unnecessary luxury in a labourer's dwelling; it would m seldom used perhaps as a sitting, 
room, but as a spare room it would be a great convenience in the case of a large family, and should not be 
omitted in an attempt to describe a complete cottage. Most thriving labourers are in the halU of re¬ 
ceiving their ffistant mends and relations, at certain seasons, such as the village feast, at “ the tides," at 
christenings, &e 'llie parlour would be useftil on such occasions, both as a sitting-room and additional 
b^room, as It wdald be also in case of sickness, or death. If fbr no other reason, I should bo an advocate 
for a spore room of this kind in every cottage, as a receptacle for the dead. As cottages aro at present, 
there seldom any possibility of separating the dead ftrom the living, when one of the inmates dies: 
wtfen such a calamity occurs, the corpse must be placed either in the sitting-room or bedroom: and I have 
known in^nces of a large family sleeping for several nights together in the sanfo room with a corpse, 
even whAideatli hM bwn occasioned by an infectious fever. To my feelings there is something un- 
speakifely terrible in this dreadful mixture of the living with the dead; and if the idea be so appalling 
what must the reality be to those who suflbr it I A small parlour, therefore, containing an occasional 
b^, would prevent the necessity for this most disgusting consequence of death in a labourer’s family; 
sw, with the possibmty of making up an extraFhed for some of the inmates, one or the bedrooms might 
gcno^ly be appropriatofi for the reception of the body, between the death and the ftineral. I would have 
the parlour a ptain comfortable room, celled and plastered, with a stone or boarded floor. It should, of 
course, have a small fireplace, and attached inside window.shuttcrs. Besides the chairs and table, the 
furniture should comprise a closet bed complete, os the room would probably be more used as a bedroom 
than as a sitting-room. A corner cupboanl to receive the best china and glass, a few groceries, &c., 
would also be useful; and a chest of drawers for the linen of the family would not be out of place. I 
should whitewash the walls, because It could bo done by the cottagertf-aberaselves when requisite, and 
colour-washing it, of all things in this way, the most cHfficult to do well to the uninitiated. The cottager’s 
wife would decorate the walls and the room g merally with tome of her best knick-knaokt, books, 

-At we proceed to the upper story, we muit’say something qf the staircase. This, in 
old cottages, ifgeilmily the most awkward thing possible, and placed in the most awkward situation; 
a narrow, twistCw, dark, and, to a stranger, a dangerous ascent, compared with which a common ladder 
would be luxurious, and usually leading into a bedroom which is a panage room to another, when there 
happens to be two. Our cotteee moat nave a proper light staircase, ending above in a amall landing, to 
emloh an tVd badMom doors ihould open. 

a. Every cottage fer a family should have at le^t three bedrofwa, so that the parents, 
of each aex, might sleeri in separate apartments. The rooms need not be large, but they 
airy, oomfortable, eacii having a window that wlU open.* They ought to be ceiled, 
sn whitewashed y wiith bourded or plaster floors : an^ if possible, a fireplace in in case 
bt^merely fer ventilation. 1 an$ rather an advocate lor the plastw floors used in°thc north of 
ni,' e^uge bedrooms, os they are a security against accidents by fire; q^id, when properly made, 
„_C«febrtabl«, aiM have a more cleanly appearance, than the rough llt-jolned Ifegids commonly 
111 eqttege chambers. I have seen these floors nesMy as hard As stone, and, when washed over with 
y, thv^*ve livery'neat effect It is ufinecessary to descKbe the fUrnIture, p'hloh, of course, 

__oemprise the nquid^ for comfortably repose and cleanliness in a humble wxy. Fou setdom find 

bcd-cuitaina is • cottager's chambers I have he( rd them express a dlsllkp to ped ftCnuture; and, in a 
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toternMr warm room. It)«, I think, a 10 x 11)7 we might all dimeiMe with, m being nther pe^udlota} U 
health than othetwiafc Cottagera generally a«e atump bcdsteada, with headThoardi; and t have obnnwi 
an cottage* ancient apecimeoa of oak bedtteadi, with curioiuly carved Aeadrboard* and Old earvat 
oak clotnea-cbefta are aloo grequently met with, whldi would be valued by the antittuary. There are ilni 
thine* eonnected with labouren* dwelling* which to much need reform a* the bedrooea*. la tffi* ndi 
bourhood half the oMtage* Rave only one chamber, and thU sometiiirewa low miterabie agwAineu in . 


lamentably commdh among the young peaaaw^, whenethef aenae of delliacy i* deitroyed even ftom 
inlancy t 1 would therefore pre*a thl* (uhiectM the attention of all benevolent .iwner* ^ cottages, and 
especially on dur great landed proprietor*, who ate generally wdl dinKwed to contribute to the imilnive- 
ment of the peaiantry. ^he drat atep towanft the improvement of their moral* must be to increase the 
numberof bodroomt in cottage*. Let me then urge this upon thoae whom it concern*, in the Wmib of 
“ Nature'* aterneat painter, jwt the best,” the poet Crabbe: — 

" There thodghtlesa penile part, ’ , 

• Nor let the ear be drat to taint the heart.” 

8iS9. General rerHarkt on the interior. Having described the interior of the cottage, let me pause and 
enquire, whether there is anytbing.in the deabrlption which can be justly considered auperUdbus, and not 
absolutely necessaty for the comfortable accommodation of a labourer with a targe fiunily, I am not aware 
of any thing to which a reenable objection can be oRered, unless it be the parlour, llie idea of a cot¬ 
tage parlour may lead some to exclaim, " The man must be a fool I Who it to do the worln if labourer* 
arc to be fine folks, and sir in pBtlouys?” My fHcnd, arc you not offbndcd at a name? I4t u* change 
the high-sounding title of this room of all works, and perhaps you will not object to it Call it the spare 
room, for instance; a place to be used for all sorts m purposes: for such it would be, in fiict Unless 
when the wife was confined, or any of the family happened to be recovering Rom illness, I wilt answer 
that It would not be used as a parlour above six times in the year. It would Requently be let as a lodging 
to an occasional labourer in the parish. In rainy weather, it would be degraded Into a dj||i{ig-itiom, and 
be filled with wet linen; and the floor would often be fqi)w hglf covered with onions and bmm laid tbece 
to dry. Vo not the various uses to which such a room' may be applied make it a desirable addition to a 
cottage, even though it may be called a parlour? If such anapinTmCDt would have a tendency to give 
the (leasantry fine nations, 1 should be the last to recommend It For X hate fine people of ell torts, and 
fine ynwr people above all other!, because they have not even an excuse for finery. But tliMgh I would 
not givo them notions unsuited to their station, 1 shfiiRd bo glad to see their habitations improved, and I 
know, flrom painRiI olMCrvation, that our cottages stlind in need of improvement They arc, in fact, be¬ 
hind the times; and while the houses of every other class of society have men gradually increasing in 
comfort and convenience, the dwellings of the laoourbrs are little better than they wore a nundred years 
ago. Many improvements and conveniences in cottages havc^een suggested by others, whlifii I forbear 


___ required u.__- 

to suggest practicable improvements which are likely to be efibctcA ; and I hope that there is nothing in 
the foregoing description which can bo considered impracticable. . 

8180. Ettemal ojipfndagri to a labourer's cottage. I am next to speak of the external appendages to 
a complete labourer's dweuing, including the yard and outbuildings, the garden, orchard, and allotment 
of land, I'o account for some of the outbuildmga which will be mentioned in the following description, 
1 must remind the reader that, os I am speaking of a cottage of the first class, I must, of c^rse, suppose 
the cottager to keep a cow; and that, besides a quarter or half an acre of land, for ipafle husbaqjdry, 
(the quantity should be proportioned to the spare time of the labourer, and the quantity of manure he 
can collect), he would also be the occupier of about three acres of pasture. I am of miinion that it 
would have a beneficial efibet upon tlie general conduct of the agricultural labourers, if there were a 
certain number of cottages, with land attached to them, in every parish, to act as a sort of stimulus to 
industry and frugality. Formerly the small farms presented this stimulus. The industrious, saving cot¬ 
tager had then a chance of rising a step abot’e hia original station in society ; and a natural desire to 
improve his condition would act as a constant inducement to carefulness and activity Jiut now be hoa 
no such inducement In most parts of England, parishes which were once divldeirlnto ten or twelve 
farms, of various extent, arc now thrown into two or three large ones; the waste lands are enclosed or 
appropriated; and even the bare-worn common is, in many cases, dented to the hard-working fhigol 
labourer, who happens to have saved enough money to set up a cow. How can we wonder, then, at the 
careless, improvident habits of the peasantry, when they have scarcely an indurement to beintherwise? 
But, under oil tlieir disadvantages, there are still a few labourers who save money; and is ifnot rather 
hard that they should be deprived of the opportunity of employing it profitably in the only business with 
which they are acquainted, that is, agriculture? Let us suppose a working man to be possessed of BOI. 
Almost the onl/way in which he coula invest it safoly, would be in a savings’ banl^ where it would pro¬ 
duce him an Interest of about 91 a year. Now this is all very well; the principal sum is secure, and a 
certain SI. a year Is a desirable addition to a labourer’s income. But it pould take nearly his whole life 
to save up BOI. j and half toat sum would produce a much greater income, and much improve his con. 
dition, if employed in some sort of business. In short, though the savings' banks have been a greet 
benefit to the working classes, the small income produced by asumof money placed there does not 
atTord a suffielent stimuliil to flrugality. The interest upon their savings can add little to the comforts 
of the depositors; and, as to having a sum of money against the time of sickness or misfortune, they know 
that the parish must then supj^rt them; and though they might be induced to save, if by saving they 
could materially improve their condition, we must not expect them to save for the relief of the pfulsh. 
But let us suppose a man to have saved only £51., and to have an opportunity of taking a cottage, with 
land enough attached to it to support a cow. He would probably invest his little capital in a cow, a 
couple of pigs, some BhiUry, perhaps, and a hive or two of bees j and, if he had tolerably good luck, 
and were agood manager, he would-soon be pieced in circumstancFs of comparative affluence, and would 
be infinitely better oft with hia thus tnoetled, than the other would be with his fiOf. in the savings* 
bank. The grot improvefiient in hi* condition would adso be apparent to all around him, and would 
act a* a general S|mr upon the carbines* and Industry of his neighbotixs. Money In the savings’ bank 
would not produce this consequence, because its efibets are less apparent; in shori,"!!* cflhqts ate unim¬ 
portant when compand with the comforts derived to a labourer’s family Rom keeping a cow. But^ 
beside* being prizes to exc^ the diligence end reward the good conduct of the labourers, a few cotta^^ 


some partlculaT occaslan. The cause of this in' 
cows. A riali former is, of coune* above 

happens to be asmall farmer In thouarisb, — _____ ... 

It would not answer to sell mlU^n small quantities, and,' as we have no ijpttage ifflwkes^iers, Uio 
peasantry aros deuAved of a nutritious article of foodf which It la almost imnosmle to do without. 
VVhnevef Ui^ are np cotta^iB cows, (he peasantif in general must be ill suppued with (hat important 
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BeoMtrr, mine. lAATtit«ieiiBHofaffarinMO|»iionlhaTavratnNdtoad««iM«^ttwtln«Mi|nrTniMe 
• felr oottaget, with land tOlM|> cowt, woaM tw detlrable on many aoc«unt4 14nim( 
oottaaer ahoula have a cow.* Ferhapt it wonid be better If all had mem who oaa manage them ; md M 
would te fbund, upon trial, that the number of theae wouldrnot be large, ih cow would he thrown away 
upou dfftyjndolent cottagtfa, and there are many respecUible onea ao aituated, tbat«4t would be more 
an inconvasmii^ than an advahfa^ to them to keep a cow. But 1 think tnere anobld be a thw cottagm 
with land in emy pariah, that the ateady and induatifoua, and thoae who have an opportunity,%oay at 
leaat have a chance, of Improving their condition. , • * . 

8131. yard. Alter thia Iwig digreaaion, let ua proceed to apeak of the yard, a very neceaaary con¬ 
venience to a labourer who keeps a cow. Tllb waah.faaire ahould have a door opening Into the yaid, 
which Ought to contain the pump, dun^ta, and alwfne out-buildlnga. The pump 1 would place as 
near the waihhouae door aa convenient; the dung-pit in the corner of the yard, ihrtiieat hnom the 
bouie 1 gnd to thia pit the aurfhceof the yard ahould navifa gentle dalL It ahould, of course, be properly 
drained. 

8132, The/uet-houit. The first out«filce to be mentioned la the fUelihouae, a place in which the 
coals and dry wood may be kept, if neceatary, un^r lock. The tools, and bogwash tuba, and maiw 

• other things, may also be piacea in this building, which la a nereaaary appendage to every cottage. It 
would be most conveniently placed joining the back part of the bouae, ao that it might be approacbeif 
under cover from the waahbouae door. 

’ 8I33L Tk»eowkoase awt pigaty ahould be near the dung rit, that the drains from both may be laid into it 

at little expense, and to save the cottager’s time in cleaning out the cow stall, &c. The cowhouse need 
only contain cme roomy stall and a calf-pcn, with a small loft o'vr both tat the hay brought In for use. 
The pigsty to a cottage where a cow is kept should be divided Into two, that the store pig, which a 
good manager would never be without, might be separated flrom the fatting pig. 

8134. If a pouitry-kouif should be required, I would place it either over or et^jolttlng to the cowhouse, 
for the sake of warmth. But I am not sure that it would answer to a cottagw to keep much poultry, 
unless hi situations where there is a ready sale Ibr eggs and cbickeni, and where poultry can be kept 
without being a nuisance to the owner and his neighbours. In a widely scattered village tins may some¬ 
times be thej^e, but where the bouses are near together, the eottagery fiiwls are a continual source of 
dispute aniWunnoyance. They ate ill fed at home, and cannot stray anywhere m search of food without 
trespuslng upon a neighlxmr's ground, where, in the absence oi the family at work, they may devour 
or dmtroy half the produce of the garden, where the houses are scattered, and a cottager has land of 
his own, or is near a common, on which they could have a run without trespassing upon others, perhaps 
it would answer bis purpose to keep a few fowls; that is, if he can keep them out of his garden, but 
not etherwidh. If water Is near, ducks would be must profitable to a labourer, and more easily managed 
than hens. • 

, 8135. Privy. 1 do not rCcollect any other outbuilding actually necessary for the cottager's convenience, 

unless it be the privy, which might be either In^heVard or in the garden, and, if desired, I see no 
objection to one In each place. But it is useless to talk of a separate convenience of tnis kind for males and 
Anudes, tillf \pry labourer’s dwelling has one. I believe that nearly half our cottages are without any 
pNce or the Kind; at least it is so in my neighbourhood. For instance, out of sixteen dwellings near 
me, fix only have the fbnventence alluded to, and three of the six conVc|iiences have been erected 
within these two years. The want 6f such places roust be a terrible nuisance to the cottagers; and I 
partioularly recopimend the subject to the attention of cottage owners. 

8136. GeMral obtenationt on extenori. As the fence of the yard and the outbuildings would add 
something totbe cost of the cottage, I choose here to meet objections that I suppose, and recommend only 
the least expensive outouildings, such as the cottagers, with trifling assistanre, would very frequently 
erect tbemsebes. The cowhouse would be the chief expense, and that would be little lietter than a 
conifiion shell, walled up with any thing on three sides, and open to the south. But I would have a 
strong fence snd gate to the yard, to be fastened well at night, that all the stock may be secure, as it 
would probably cost the owner at least a day’s work when his cow or pig happened to get astray. I do 
not mention anv place foe pigeons in the yard, because a cottager could not keep them without constantly 
trespassing on bis neighbours. There is an increasing prejudice against pigeons, which are certainly 
very troublesome to the farmer at certain times in the year. Dovecots are now much less ibc^uently 
seen in farmyards than they were formerly, at least in thcf corn-growing districts: and if the formers can 
no longer keep pigeons, of course the labourers must not. Where the cottage stands near a common, or 
among open greeirlanes, it would answer the cottager’s purpose to breed a few geese, which are a pro¬ 
fitable kind of stock, because, alter a certain a^c, they almost take care of themsrives They would 
require to be aeeured at night; and, if the cottager keeps geese, he must add a house for them to his 
outbuildings in iJie yard. 

8IS7. Tito garden, if well managed, is commonly the most striking feature about v labourer’s dwelling, 
and there are many reasons why it should adjoin the house In the present case we will suppose the 
cottage to be surrounded on two sid^ by the garden, and I would approach the fhmt of the iiouse 
through a narrow part of the garden which divides the Iiouse (Irora the road ; and this part of it I would 
devote chiefly to floors and shrubs. I would train some ornamental climbing plants against the walls 
of the house, and a vine or penr trees, if there were proper situations for them, where the Bruit would 
ripen and be out of the reach, of the children. I observe, however, that excmiting vines, fouit trees 
eeldom thrive much against the walls of cottages; there are few labourers who know any thing of the 
art of pruning, an«U being impnqierly pruned, the trees bear little, and seem not worth the time and 
trouble they'rcquira Vines, however, do remarkably well against the cottage walls in this neighbour, 
hood, and bear proiUsely in many situations, apparently with very little care or pruning. 1 am not 
aualiflcd to lay down rules for the management or a cottager’s garden, but I would venture to suggest, 
that it should not be too large; a small garden, well cultivated, being more profitable than a large one 
half cultivated. In fact, if he have an allotment of potato ground risewbere, the cottager has no use 
tor a large garden, as he grows and uses none bu the commonest vegetables, which take up little room. 
He does not ever cultivate much small fruit Strawberries and ras^rries are very seldom seen in a 
cottage garden; and currants and gooseberries are not often abundant; so t^H a large garden is not 
Tequislle. 1 usM to wonder formerly whv the cottagers did not cultivate the small milts in greater 
abundanoe, as they redulre so little trouble, and are so extreme^ usribl. The reason fi» this neglect, 
ftven me by several labouren^ is, that the children devour the fruit tmfore*lt comes to perfection; in 
act, they begin upon it as soon as It is formed, and very little is left to ripen. As cottage children arc, 
-ef omirse; ImV agirmtdiBal to themselves, 1 believe It would be usriesa to attempt growing firult where 

. tlMM Is a laimfii^ly, or In a closely built village: Where a cottgger, therefore cannot grow fouit. he 
noriit, I tbWK, to keep beei as a substitute for the profit of ftuit. indeed, no tottage garden ahould he 
wiweut heal; placad In some warm retired comer, at a short distance fironf the bouse, tor thev are not 
agteeaMentignbourt. Bees are, 1 bdlieve, the most profitphle qf all stock for a eottagei, as tha whole 
of tiMirModeee Is vahiahle, and, except at Cwsrming times, they are no troiihle: * 

Sl&.Atolla'riL Betidet me garden, it Is desirable that every cottage with 1^ should liMea small 
ordiaM sttaehcd to It, aifMally inSthe dder countrla t and, in extensive allotroenta of ignd, there are 
gonei#ny places, which, being of little value for shy omer pLepose, might be converted Into small 
orchard Wnere thBV Is no waste place of this description, I woulll plant the orchard. Immediately be¬ 
hind th«garden„nnd contigtious to the bous^ that it may ha eatily everlooked by dhe owner; I would 
also reara good hedge round It to keep out intru(ieri, for young cottagers gye as tonfiof sour apples as 
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th«y «« of w» p^biple*I «iid ftoeyKUier cm umtcOj dear an onhH oppleeM t..*., 
garden of Mnalt ftolt, they wiU do a greatdaal of naiac^f, if not guatO^ agaliut. A« it £ 
•pouibletohavatoo much fruit, and a peaiantl ordiaid ienot likely to be large, I wdtild p|i ; lomi 
fruit tree! in the hedgei «r the puden and flelda, Oamaoni and elder applee. and ether 
trees, woulddorer^well inJhe hedgerows, tad would be very ornamental. 1 think a cottage orchard abouU 

a ce at^, pears, and flutDs of various kinds, but chiefly appieit ^ruit will sell evoc^rheraj and it 
raUtnbat a cottager ahouhthave as man&ways as possible of making a lltUe moMR^Thdiandlord 
to fiirnlah the ooiuge mounds with iVdfVees, and a gentleman of landM pnsnSrW would do thil 
at a very triflingMwnta bynavlng asmall riittage nuriesy, in which hit gardener might and tear 
fruit trees of good kinds,_ to transplant, when fit, intn the cotu^rs* gardens and orenaids. lllanr 
labourers are fend of grafting j and, if the grOctM were planted with fruit trees at first by the landing 
the triiants would generally keep It stocked. I wonder our landowners do not see the advantages ofmlanU 
Ing their (»tuge groniids witli fruit trees; by which they would increaae the value of them, andplace 
in the hands of the tenants the means of |iaying the rent They would also give thdlr cottagete an gtkIU 
tional comfort, and greatly fherease the bwuiy of our villages, by surrounding the houses with fruit ^es, 
which are the most interesting of all trees. What can be more brautJfbl than a handsmim apple tree 
, coveted with rosy blossoms In the spring, or loaded with golden fruit In autumn f It is picturesque even 
in winter, when its rugged massy stem and irregular branches are exposed to view. Indeed, a viUadV 
with many small orehards about it Is generally a pretty village. 

8139. Potatofprmtnd. The next thing to be spoken of Is the allotment for potatoes, &e„ without which, 
no cottage would, in these days, be thought complete. But, of course, this allotment weluld be much’ 
amaller in the case of a cottager keeping a cow, than in that of a latiourcr with only a garden to attend 
to The cowkeeper wouM have many little odd J6bs to do connected with his cow and land, which 
would leave him not leisure enpugh to cultivate an extensive potato-ground besides his garden. Nothing 
pays a labourer sO well as working for a master i eoiisequently, a garden cannot answer To a cottager if he 
IS obliged to Idse tinier at they express it, in order to cultivate It. A oowkceper’a ground for potatoes^ 
&C. should therefore^ be smaller than that of another Uliourer, because the man will not have much 
leisure, and the wife will have less, aa she will have the produce of the cow to manage, in addition to the 
ordinary cares of the fiunily. But if the cowkee|ier have not constant employment with a master, the 
case would be altered, and he would require as large an allotment at other labourers, lie would proba¬ 
bly cultivate his ground on a diflbrent plan from that followed by ordinary cottagers. Ho imild not have 
space for a plot of corn, and it would answer his purpose better to grow cabbages, Swedish turnips, man¬ 
gold wurtxel, or something that would be useful for tlie cow, on that part of his ground not occupied by the 
potato crop: indeed, a man who has a cow and pigs should consklet their wants in his gardening almost 
as much as he docs those of his family, and his pigsahould nearly live on vegUables dunim the summer. 

8140. itram land. We conclude with a few observations upon the grass land which the cottager is to 
orrupy for the use of hUcow. This should be about three acres, divided iqlo two eiicicsurea 1 believe 
three acres of lair grass land are generally cousidoted the quantity required to summer and winter g 
cow i but, if a less quantity would be sufllcient, of course the cottager would not desire more, as it would 
cause an unnecessary addition to his rent Ho had better hsve rather t<x> much land thanstoo little, as 
the profit of a cow depends in a great measure on its being well fed. He would probaliljsenow his frelds 
for hay alternately, as n^wduld not be able to manure very freely. He mu8t,^owever, manure a poAlon 
of bit grass land every ymr, or it would go liack; and, if he weie^ good manager, he would be able to do 
this ; lor It is surprising what a heap ol comiwst a managing jicrson will collect who keeps a cow, and two 
or three pigs, and gathers every thing that can be converted into manure from the garden, the yard, 
the drains, and the roads about (be premises. If he bad not too large a potato-ground, a cottager, situated 
as I have described, would not be a good manager if ho could not contrive to dresa over an acre of bU 
grass with compost every year; and tills would be sufficient to keep It in heart if it were mowed every 
alternate year. There is one thing connected with allotments of land to labourers, wbl<j)t I would press 
on the attention of cottage owners, that whatever land is let to a laliourer ahould be adjacentato his 
house. It should be remembered that the cottager’s land Is to lie cultivated during the leisure time he 
has after having done an honest day’s work for Ins master. His land, therefore, should be near his abode, 
tliat he may make use of all his time, hall of which would tic wasted in walking backwards and forwards 
if hiBland happened to be at a distance. If, also, his land were at home, he would spend many a half 
hour spudding thistles, or spreading dung in the field, or doing many little oddjobs, which would be left 
undone it the field were some way offi Moreover, it works a man too hard to have to walk a quarter of 
a mile, or more, to bis extra-labour, after, perhaps, walking a much greater distance/rom the place where 
he worka for a master. He would do half as much more work, and do it with more pleasure to himself, 
if he could do itatbomc, where he could immediately retire into the house when he felt latigued. In short, 
if a cottager is to do any good with land, it should be witbin an easy distance of hia home. Ima^e the 
extra-labour occalioned to the cottager when he has to wheel out the manure, and bring home tne pro. 
duce of his lend, distant, perhaps, a quarter of a mile from his house. Where the cottages talong rhiefigy 
to one proprietor, who is tlie principal landowner m the parish, it may generally be contrived that the 
allotment of land may adjoin the cottage, or be gt least a convenient distance from it. A cottager can 
generally aSbrd to pay as good a rent for land as an ordinary farmer j and. If he can aSbrd to pay for it. 
Be may reasonably expect to have it conveniently situated. • 

8241. General ebtervatione, I believe I have noticed most of the conveniences, Internal and external, 
which In these times would be thought requisite to form a complete latiourer’s cottage. I am aware that 
the description given goes very far beyond the ordinary run of cottages, as they are at present My aim 
has been to make it so; but 1 hope 1 have suggested nothing but what is absolutely ripcessary for the 
decent comfort of a family. My aim hat also been to speak of practical improvements; and to snow how. 
the domestic accommodations of the peasantry may be Increased at a moderate expense. There ore 
many desirable improremeOts and luxuries suggestM by writers on rottwe architecture, which 1 have 
fortiorne to mention for this reason; because costly improvements are not Hkely to bcapplled to cottages; 
and it is useless to recommend luxuries for labourers’ dwellings, which are not ibund in the houaes of 


wealthy tamers and tradesmen, and even. In those of the smaUer gentry. Our peasantry, however, have 
no desire or taste fqsluxurioua habitations. They wish Ibr comfortable cottages; that Is, dry, warm, and. 




every reason to be satisfied, and would be so, without unnecessary luxuries. And I hope the time is tat 
advancing, when the improvement which has taken place in the habitations of all classes above them 
will be extended to labourers’ cottages. 

8148, Ai m etoMpU of an EngUii labourer'* eotlagti applicable to the above descrlgtimi, our Cerie> 
•pendent hat tenths the dMlglf riiown in ijlU to 11% 1 %. 1194. is the elevation ; llSSi the 


parlouf flrepUce*; h, yashbousej'f, dairy; andk, shd ta niel, hhgnubs, Aa, opening into a yard, 4 
In Ag. >196., mis the parents’hedromu; n, spate bedroom, orbedroom for young or thik ehUdren: e, 
bedromix tbt girlr; p, bedroom toi boys; and g, a closet entered fropa the landin^plai^ s*. llie 
lower story oTtbia cottage is smiposcd to be built of stone, or'fif brlrit with stone muUionca wtadowa 
Hie upper story to be a woodC framework, filled in with brick or plaster ornamented. The flram^ 
, work prqMts at the ends, sun the gables have ornamented barge-boards.^ The wigdow in the porch 
gable IS AxltnitaUon of tlie old inqiectiDg wooden windows, of which there Is agreot variety, ana they 





1320 \ * * ENCYCLOP^OIA OF AGBICULTUBE. riur jima&osxi 
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•re all ornauennl There l%a window in tidi fbnn («ee Jig. 119*.), iiqiported bdow hy an oinomenui 

teaciwt, 

have « good efftet over a * 
•porch. Iheie prosectine 
t windetwa •are cenerally 
amall, but thev givejnure 
iisht than a loiSinon 


They aw> only proper lor 
wooden houies. Drill auch 
parts of a bouse as are* 
built of wood The upper 
stbry in this design is sup. 
posed to be of wood aud 
plaster, as being more 
picturesque, and in some 
places cheaper, than k 
bncksi but in stone coun¬ 
tries the cottage may bo 
altogether of stone, or, 
both stories may be built 
,of brick, with string, 
courses and copings to 

the gables rhecnimney. 
stack i^onsists of four 
slenurr separate shafts, 

with plain stone or brick cornices The roof is tile or slate stone The side walls of the chamber floor 
are to be live or six feet high, and the flat part of the teOuig Is to be raised sOU higher in the roof 

_iiy_ The bedrooms will thus 

'I be lofty and airy [Seltm 

d P WtUsktre, July, 18 H) 



8143 A gt<mp6//ota’cot‘ 
taget C/fes 1197,1198), re. 


1 p t presented as two, suitable 

• % % for labourers with small fa. 

t ^ mlUcs, comprising living* 

I ^ 1 . room, bedroom over, and 

p 9 * washhouse to each Tri. 

n m — vies are attached for the 

j,gg gf the two middle 

_ _ I I f cottages; those of the two 

P TT n - mi — ^ f nd ones arc supposed to 

^ V t N > be detached 'rhey may 

^^^Baamar ■ % ] either be placed on a plat- 

H ^ n 7 form or tei race, according 

" i manner recom. 

T mended in the Bncyclo. 

^ 1 ptedta of Cottage, iarm, 

g ( H d ^ V,M ArchUecture, or 

g d I according to circum- 

U ” n 7 stances In Jig 1198, a a 

are the sitting rooms, 
twelve feet by ten feet, 
b b washhouse, one eight 
feet by six feet, and 
the other nine feet by six 
feet, r, water closet, dd, 
entrance lobbies, and e, 
staircase 

* 8144 tEorMcBicaftr It 

Cl proposed to^rcetthe walls ofthese cottages with compressed earth, which method of building is termed 
pfsf, and IS very suitable fo( cottages of this description, being a very good substitute for bnck, and 

reducing the expense of 

r^= — -n -a irrerv l * line w®“S **•“ The 

f Il9o chimneysmustbeofbrick, 

g ; with which thepistf firmly 

t I g t I and readily unites, anil, 

Ij- a^nBOBsasBin If O’® which the 

[[ i cottages are to stand is 

^ not perfectly dry, the 

, , . -- U A § foundation must be car- 

fc I ' e, above tho ground. 

_L IhJ * __**"® rough bnck or 

jpj ^ stone work 1 shall, how. 

bT^ ^ TTI iTlT ^ mn-Hnrmmnmrwfi-mwgj proceed tO dCSCrlbe 

B i • Jjll LLill— 1 p the manner of executing 

H U .1 'I'll lll ' " I M tl'iole of tho cottages 

I Wi in pfs4 the chimneys and 

1 1 . arraes over apertures 

! I l it.” 11 always exoepted. 

j . ) .1 8145 The tart of earth 

I tf ■ ® mU ] mort likely to be met with 

m , IJ j, codmon gravel, con- 

■ ^ n B telnlng a small portion of 

9 e ‘‘ H tiay; and tlus will answer 

9 rB the |iurpos««BWe)l Many 

, B mmnnM msss _ WiVAtaw B^ tliht can be found. Where 

III 11 III III ably 4s not found com. 

* a * 9 bliMd in 8ufl)dt.nt quan. 

I H tity with the gravel in 

rum oatuvai ^hte, a smaH 

I *> M * portion flf common clay, 

"" laMi or of bNuo; which ia too^ 





















^46 ’Mould for forming the tdockt tn Tor tbe purpota of erecting walls of this description, a mould 
{fig lli)9) IS requsred, which may be made by any country carpenter, bemg i ery simple, although cun* 



sistliig of several parts I^fe two sides of this mould must be of one inch and a quarter of well seasoned 
deal, smoothed and rabbeted, each about ten feet long and two feet nlqa inches wide wimn aiilshed,and e 
each having four ledges, i, of the same substance, nailed or screed on the back, with Iron bandies to lift 
them by Two heads to fit in between the sides must be made in the same way, and must be as wide as , 
the thMuiess of th^wall hour bearers, mortised through at each end, receive the tenons of the upright 
posts iLight upright posts stand upon tliese bcar^. and are kept in their places by tenons at the bottom,, 
and at the top ny a line wound round,eacb pair wo twisted tight with a stick, one end of which is kept 
fast by bemg passed over a nail or peg in the post. Wall gauges, or pieces of timber cut to the width 
of the wall, will also be necessary to nt in between the sides o< the mould, so as to prevent their coming 
over towards each other at top, which they will have a tendency to do during the operation Two ram* 
mers should also prepared, of hard heavy wood, and. if formed of the root of tiih tree they will 
answer the better. Mini less liable to splinter off 

8147 Mode lamnrthe fotmdabon These things being in readiness, and the spot flxedon (hr the 
supply^f earth, which should be,as nqaf to the Intended birildingsaa may lie convenient, the first step 
Is to dig out the ground for the foundation in tbe usuA manner When trenches are opMod of equal 
depth aU round, rap the outside, m weB as for the partition walls, beginning at one end, ffll In about 
alx inchtih m depth with the ground that was taken out, and, i/ter having ti^den it well down, ram it 
with a heavy rough piece of timber (not with the rammers to be used in tbe mould), till It leaves no 
impression a fill in for anothenlength, and, when the whole Is covenS wiA this ibrt course, begin a 
second, ana prdheed in like manner till the foundation is brought up |p th Around une stones, 

,or any ct^iwrabipsh fhat ^i be ronvenicntlmprocured, maybe tnyown into the foUndatidn, but it 
should Ve thoroughly mlfiea with the earlii, and, if it be very dry, a slight ^qUIng of water may be 

. 4 d d 
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fiv6n to lt| ttom a watermg^t^ before it ii put in The mould will not be required at this staM 
of the proceedings, for the sides Qf the trench will form a mould, but as the edges will be soroei^t 
broken awayt the g*'ound mivt be well rammed up to the foundation on both sides* Having proved the * 
work with a IweL some pmiution must here be taken to mfevent the damp from ascending the watL 
which it woijd otherwise ^ sure to |»o, more or less, accoitnng to the nature^jf the soil In some cas^ 
a bed aU over the wwrk just above the ground hnc, will be sufficient, in others, a 

^urae of slatM mutt Im aMed, and over that another feed of cement The chimneys should* be *butlt 
V bricks and good mortar^ which wiUeallow of the earth Mng well rammed up to 

tne brickwork • c 

»Mi»W nebearerAre nowJ^ on at proper distances for one length of 
walling, level In tneraselves, and with each other, the suUs of the mould are then set Inthetr places, 
as are nlso the umlghts, and the end and the wall gauges are put in The line is next pass^ round each 
pair of |>orts, and tightly twisted with a stick, one end of which is brought ovet a nail or peg in one 
** oi !n J'*** kept there^ by which means the whole is braced firmly together 
8148 4 tecian qf tie mould at fixed, u seen at fig laX) , in which a is a portion of the wall under* 

neath • . 
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. b, the btarer, c e, posts with their tenons passing through 
mortises in A, at e e, d d are sides of the mould, and i is the 
wall gauge The twisted line>and stick are also seen at top 
8150 Mode of/ortpmg the wall The turf having been pared 
off all round the spot whence the supply of earth for the walls is 
to be obtained, and as much immcdtatelv under it removed aa 
IS unfit for use, proceed to dig the same with a pickaxe, and throw 
it up in a heap, breaking the latge lumps or clods, and drawing 
away the largest of the stones, wnicb will roll to the bottom, 
with an iron toothed rake This rake, however, must not be too 
fine, as all stones not larger thad a hen a egg may be used in the 
will Care must be taken to pick out every little bit of root, 
twig, or other vegetable substance that Is to be found, and to 
throw them aside, for, if worked up in the wall, they would in 
a short time rot, ind thereby affbet its stability If the earth be 
very dry, it should be wettea a little, but this roust be done very 
sparingly and equally, and before It is put into the mould Being 
thus prepared, the earth is earned to the wall in baskets, and put 
Into the moufil, at which there should be two other workmen 
with their ramiriers one of these men gets carefully into the 
mould, and, spreading the earth evenly with his feet, treads it 
well down A layi'r of about four inches in thickness being thus 
spread over the bottom of the mould, the men, one on each side, 
procacd to work it with their rammers, crossing their strokes in 
every direction I his layer being sufficiently rammed others are 
added, and proceeded with is before, till tto mould is filled within 
tkree inches oi the top The mould is flien taken to pkces and 
fixed for the next length ot walling, and one course is cumplettd ill 
round, including the partition walls up to tho chimneys Small 
wood-bricks for nailing skirting linings, &c, to, should be put in 
vertically Binders or ties of oak or other hard wood are put in 
at the angles, rough from tho saw, about hvc feet long, an inch thick, and of such a width as to illow 
about four inchq of c irth on eai h side of them One of these is put in at each angle on the ton of 
every cturse, the alternate ones turning dilTerent ways, and the ends consequently crossing cich otiicr 
Similar ones are put in to tie the partition walls to the front and back walls 
• 81 Laymg the second coutte Ihe hrst course being completed, the second should be worked tho 

reverse way thus, if the first was fl-om left to right, the next should be ftom right to left When 
the walls arc built up high enough for the arches to the apertures, the skew back of the aren may be 
formed by chipping away the rammed earth with a pickaxo or chisel, ano the arches miy be tumid 
with sound bricks in cement or gocsl mortar, the centres being made rather stronger than usual, as well 
as the supports undcr/hem, and these should be left in till the wall is complete The lintels. Joists, 
&e , arc laid in the same way as m brick walls, and these, as well aa the timbers of the root, may 
be laid on immediately, which is one of the many advantages which this method possesses over “ cob * 
or mud,walling 

8152, The roqf The roof is intended to be slated, and ftirmshed with eaves, (rough. See , and the 
dfiter walls stiycoed, or a still cheaper coating may be given of roughcast 
8153 Ftiushmg The holes in the walls left by the bearers of the mould may remain open for a short 
time, which will occasion the wills to dry the quicker, and the plastering should not be laid on till a 
few weeks after they are finished, or the sweat of the walls will cast it off agiin. The roof, however, 
should be covered In, add cavesHrougbs fixed as soon as possible. When the walls arc ready for plas¬ 
tering, they should be covered all over with small holes, picked in with the shirp point ot a hammer, 
or some ludh Instrument, which will give a hold to the plastering, the loose dirt being brushed away 
with a stifTbrusb, and the walls then slightly sprinkled with water The plastering is dune in the usual 
my of rendering on bnckwork, which, however, requires rather more wetting than pis4 
8164 Creneraltemarki This will be found an economical, easy, and expeditious manner of erecting 
oettages, farm or other ordinary buildings, and, if properly executed and protected, will soon become 
as hard as stone, afiTording the comforts and convenience of a brick building, ct nearly half lest expense, 

I and being vastly superior to those miserable hovel% put together with mud and sticks, which still disgrace 
many parts of the country as human habitations 

, 8156 hstimate The expense oi erecting the four cottage! represented in 1197 and 1198 accord¬ 

ing to the above plan, and finished according to the usual cottage style, will probably amount to the 
aum of 2S(ML, suppming tbeeUppIy of earth to be conveniently pb^, and of tolerabR good quality 
Slfifi ne OloucetterthlreagtKultural labourer’s cottage It tepretentedln figs ISOl, iSlKittia ISOS Ftg 
1801 shows an entrance, <s, with a staircase down to the cellars, and 'up to thebedrsoma, a living room or 
kitchen, b, with an oven, e, a back kitchen or room for washing kitchen utensils, d, a covered pig 
sty, e, A jnird tq the pigsty, f, a shed for fhel, g, and the privv, h Ibero are bedrooms over b 


[f them The lobby, and the spwse undw the ascending stuts, are sufficiently 

, wnen the heat of the 


**|7| vg, m yactt uii 

and 4, and ceUftrs ui ,_ _,,__ . . 

large ra admit of being Used as a place for the ikmily to sit In, in tho suiiiiUW season, 
kitiffien might render it uoGbRifortable Ftg 1202. is the ftont elevation at tbl* GUttage, and fig 1203 the 
back elevation These cottoge^of wljlcb a number have been recently buMt wi Mb Lawrence s estate, by 
Ms brothci, ChorlitaXfMrence, E^, who acts aagigentlbr hiim lunre wh a quarter of'an acre Of good 
land BttaCged as d jjaiMsA} atm, thmigh they are widl lyortii 5f or 6( a year, they ece benevolently let 
^ eechs Ilk ordqr to teach labourers how to cuiUxate thme ^dens, lie Charles 
t one of the best tracts on the si^ect of rottamkardens lor country labourers, 
, hw distributed it among them It is enoAd PraeHepl Dtrecltans for the 
' Collage Gqvdenr, &c , and we would streUg^y wcompiend it to 
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tcrtural Encyclopiedta which treats of fann-houscs and Armories; but these of Mr. Mackenzie Ar tur<i 
pass all the others. In the Enrydoptei/ia qf ArchUecture, p. 5S7, will be foiAd a design for a Cum vt 
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tU jdouBha. in which all Mr Alackensle « improvements are Introdnced, and described in detail, and 
in our Mr<mtec$ural Magaxme (vpL i) wiU be found another design by Mr Matkenaie for a tbree- 
ploiigh fonnery, winch, embodying all the improi ements alluded to, and being ol very general appbea- 
ihall here quote in the first place, and subsequcn^give two other* designs, one by J Milne, 
Eniqt^gh architect, and the other by J Blackadder, hsq, a land/urveyor of*Berwickshire , 


81SB Detign /a> a three plough farmery^ by Mr Mhekenxie a/' Perth Fig 1204 is a groqpd plan, 
180S an isometiioal view, and fig 120&, a vertical profile rhis thre^plough fkrmery is understood 
1204 a afow built uinn level ground, 

* with the straw-yard cut out, 

w ^ hollow in the cen^e of a basin 

’ I, t i figure, that being the best form 

^ A- I * fl for rctamlngthemoisture among 

\ I @ the^anure. In fining the posi- 

^ ^ ^ 7 tion of the ^%rent ranges of 

w -^ 'Z tlie buildings, the highest are 

^ ff S’ \._y fi W down to flont the north 

HMSOBHHHHP //W ■ wwMlBw MaB and east, as best suiting the pur- 

I* " I 0 poses to which tliose parts of 

I I" 1 I 1 *1 1 B * g Wi® farmery nrc to be applied, 

1 f rlillt»l I *>>d at the same time adding to 

8 •' jb I B B J_• 7 ® 9 >nfort of the cattle in the 

^njnggipw OWH D 4 Jbu Bsa 1 „ J! *001 and straw yards, by sheU 

I A I j I tbnng them in the directions 

I ^1 which btr' generally the coldest 

£ B glsg p/i byres (c <f), which 

l| ' are low buildings on the west, 

' > and the pigsties (v), which are 

n f J” ^ OBCKSM iiioi on the south, do not shade the 

. ' 0 ^ (pujjjllujiuaj ^IJi l PI Ul l i li a illliy i l ^ straw yard and catue-sheds, but 

I n i admit the ravs of the sun to 

Ij T f I Is i*i*! all parts of them The flum- 

i. X 4«4^ j b a sa 3 ^ house IS supposed to be situated 

I i I- ^ , y \ \ J «- i . w on the south west of the farm. 

B * \ pi ^ ®T» ***® kitchen court 

c" X = : *■ I* “‘*3 >®®f t t® t*’® ''®i 

g g Jj^LL , I • ^ yard, &e , thus keeping the 

B I U T I r » I ., ■ I 3 I othcu which are managed by 

I piMUli .i U fl • „ -Ipa.a' B the house servants in one divi. 

sion, and tiiusc under the in in- 

i V* H * =3 f-“ A ip—-jj—jj- -m ageinent of the f «m servants in 

bnrann M * B f i ofiier division of the estate 

i “ jj I V SI ffi-l ~ II 8160 The threshing ma 

mJa L chtnery (/). being placed in a 

Ft 10 0 JtT' 40 6 , 5 corner of the square, discharges 

I,Hill III I 1 111 the threshed corn into the clean 

m, J^big-hoius f i, FatatoTsmse f Privy r Straw yards corn room (m), m the direction 

d Calf byre s Cart slirtb w tli granary above carried of the granary, which occupies 
*’ •‘•I* «n ^ Uii carriage entrance to tl e firm the upper story of that side Of the 

eipMd tor s mwe wtd foal &j and comniunlcatinff with lh« clean j s, 4 .*omav «a ^kwvauivw 

fy Comnim farm atable» with hay and cor i room sqURFC, and tJl6 straw u thrown 

•waw chanber above. f, 0»thy for men Bcrvmta wiUl beds from it into the Straw house, 

tt J^'n* hjre, with straw chambori 1, the upper floor eaten b g over the which is in the direction of the 

».& for ha, or uraw „ 'p"ol.“^U‘’& chambers, over the feed- 

•g Turnip ttraw (^ambara orer t I aLcrles Btauiei, «t, on the 

houM with npp« floor « Water h xse Other Side of the square The 

I rhv^tng machinery ^ ^ , « 1 ank for liq id manure cle«»n corn room thus communi- 

m, OIttn corn toom> utvthrobed com y Turnip boxps e.At€>A irith ♦>!<» arAnnrv whirh 

s OraunMorer the drains leading to the cates with tne Canary, wnicn 
HoTO»ihed for threshing michlues 1 quid manure ta ik toire?entChi.Btravr tXtCUQS from this point over 

•» m liquid manure tank fron the yard from choking up the the cart-shedy In this way the 

tl t/aiti«'Shed» ^ dra m clean com room and granary 


q Prlry r Straw yards 

« Part slicds w th granary above canial 
over thi carriage entrance to tl e firm 
ery and communicating with the clean 
cor I room 

t, Oiothy for men servants widi beds 
1 1 the upper floor eaten h g over the 
poultry house 
u Poultry house 
t I glories 
n Water h xse 
« 1 ank for Iiq id manure 
y Turnip boaps 

s Gratings over the drains leading to the 
1 quid manure ta ik to jrerent Chi. straw 
fro n the yard from choking up the 
dra ns 


occupy • tide of the square apart fi-om the offices allotted for the cattle, and the other apartments con 
nected with them, and, as the corn room can be lick^ up the moment tlic operation of threshing is 
flnitbed, no opportunity it left for the gram being pilfered or Injured Ihe granary in this situation has 
not only tbe advantage 6f the ventilators in the side walU, but it has also the benefit of the free air ttotn 
the open shed under it, which acts upon the gram through the joints of the floor The cart-shed 
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under the granarv, betidea bebig beneRcUd to it ftir «lr, u convenient, MrtlculnriT whore • farm ia 
|ituated at s c(Hidderable dlttance ftom a iiiarlcet.towa: or in the winter leason, when ilie carti require 

' to be loai^ on the eren^ 

preceding the inarkqp4ay« a* 
it can be done before yoking 
(putting th&'lftoraca in)i and 
without monng thecart* ftoin 
under th0r cover, by meana 
of the trap.4oor In the centre 
paaaage of the granary: which 
naaaage muat at all tlmea be 
kept clear hrom grain. In the 
atnw'houae, a tnqi^doqr la 
placed over the atraw-rw;k; 
and, when the lower part of 
the home la packed foil, this 
trapdoor can be abut, and tMf 
straw carried along the upper 
floor to the straw.chantMra 
over the stable fond feeding-* 
byre. These apartments will 
contain the straw of two ricks, 
which will enable the farmer 
to keep difibrent kinds of straw 
under cover, and in separate 
divisions. A door is placed 
c^iposite the passage which 
extends along the centre of 
the straw-ya'.j^r taking out 
straw for the caRhesbeds, cow- 
byres, Ac., if at any time re¬ 
quired i but in general foese 
are supplied foom the low 
straw-house, "^e threshing- 
machine is onwof six hotso* 
power, and is impelled by 
nbrscsi but where water cab 
be hatl, it is a great Improve¬ 
ment, as the meiemay be em¬ 
ployed thrc^lgg, whiles the 
horses are resting: this if ad¬ 
vantageous in a still greater 



«, riatfonn Ibrmlna lh« upper port of tha 1 1 , Vantllatota la the brm. 

roof of the feedinff'shed. I d, IncUned piano betvroen turnip bozcii 

b, Vantilator* to the ttables* • 1 1 , Racks for Iinj or com • vrtu 

degree at certain times, when the flcld operations exhaust all th^horse power. 

Slbl. TAecirculnr which will contain ten head of cattle, is ^ far the most commodious and ran- 

venient arrangement; and, for a farm double this extent, tlie same form may be introduced, with equal 
advantage, by carrying thp stalls wholly round the circle where the sheds are. The figure of the stalls, 
being bro^ Dehind, gives more space for the cattle when lying down; and, as a greater quantity of litter 
is requisite, more manure, of course will be made; at the same time it admits foum bebiud a mote abuii 
dant supply of fresh air, and has abo the advantage of one large ventilator In the centre of th^cirrle 
serving the whole. The ten bead of cattle are put up in double stalls in p^rs; they are bound up one 
on each side of the partition, which la made high enough to prevent the horned cattle fVom touching one 
another; at the same time keeping tlie heads of each pair at such a distance apart, as to prevent them 
fronyiduring each other, or eating each other's turnips. The bends, or cow-tics, are Aged to upright iron 
rods about three quarters of an inch in diameter, which arc screwed together through the partition. The 
lower part of the windows in the back wall of the byre are flUed with luffer-boarding, which can be 
opened to any de«ee for admitting air, or shut altogether at pleasure. The feedl^pints, or openings 
which surround the feedlng-cbamlmrs, have small doors hung with pulleys, lines, luia w^nts, similar to 
those of a common window, which, by moving upwards, do not interfere with, or occupy, any part of the 
chamber. The wail at the hcails of the cattle surrounding the foedlng-chanibcr is built to the foil height 
of the Joists i whioh keeps the turnip barrow out of the view of the cattle, and does not disturb trie one 
division of them, while the man is in the act of feeding the other. This is important, as thejuieter cattle^ 
are kept the better, quietness being, no doubt, essential to quick fattening. 

816S. A commodious strauj-chamber is obtqjned over the byre, in a connected range with the 
straw or hay chamber over the stable: the roof, wbicii is of considerable width, serving the double pur¬ 
pose of covering the feeding.byre, and of containing a very large quantity of styw immediately over it. 


(first landing-place) of this stair is placed a door, which divides the stable from the fradlng-tnre; the 
upper flight or the stair is understood to be a hanmng one, having a useful space undmr It for holding the • 
byre implements. By the whole arrangement much tabour in feeding and attending the cattle will be savedM. 

common farm sUbla ihey arc understood to fmTe* two sets of rac£i; the upper are for hay or stfaw, and 
the under one for grass. Although the under racks appear the most natural for the horses to eat from, 
it Is found that they do not eat the straw or hay so clean out of them, as they do out of the upper racks: 
but these under ram are the most convenient for the grass, as it should always be put In fhim the stall 
below, without passing through the hay-chamber; being, in its damp itate, very nurtfol to the wood 
floor above Part of tnp thrqeatall stable Is set apart for a mare and foaL 
8161. 7^ furmip-sbed (fj, sidJolnlng the feeding-byre. Is also conveniently situated fbr supplying the 
cattle In the straw.yard; and, as it is not required for turnips in summer, it may be used flw and 
serve the double purpose (A a turnip-house and a grass-house a 

816& ye»titiaors> The cow-byres have ventilators placed over each line of beads: these croes the 
ridge, and are flmaed qf lead of a triarigular figure; the sill piece being overlapped by the sides far 


to them coiqrenlcntfluid clean, ^e opposite doors ate used for drivlim oqt the cattle, and fotwheeling 
the inamfle into the ftraw-yanl.f The causewayed court, in ttoM of the byres, besides being convenient 
for carting in the turnips, afford space for the cows to move about In- or to stand in for a short time ; 
and, as the osttle always dung when they are driven out, by allowing them fo remaiw for a fow minutes 
in this pamaM Ar court, the manure, uiat might otherwise be wasted <ai tiSe roads, is preserved, and 
athrownintdllietUaw-yarf • § 
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8167> Tie eeveral drains leading fh>m the byrei, Btables, and str8W>yaid, havft nioh deoUvitiw a< an 
sufficient to disehaige the liquid ijianurc into the tank, which is constructed on one tide of,^e straw. 
yaid in a central sitaation for me byres, stables, &c. 11 is thirty feet lonb three feet broad, and seven fed 
deep: and. if the nature of the soil be porous, it should be plastered with Konfin cement, to prevent the 
thin liquid mppura from escaping, ^eing of this long and narrow figure, tbqi^nk can emity be covert 
with flagstones, which are much cheaper than inrching, and take upleas space. The drains should have 
holes fitted with cast-iron plugs, placed about fifteen feeiijapart; so that at these opadiqEg a jointed rod 
fifteen feet long could be put into the drain, with a hoe, orm piece of plate iron the shape of the drain, 
flaed to the one end‘of it. By these means the drains may be cleanedNvithout breaking up any part of 
the causeway; but, if the drains are properly cofistructed^hey will not require cleaning for several years. 
They should have a fall, towards the tank, of at least foutnnehes to the t^ fbet, and be nine inches wide, 
six indnes deep at the sides, and nine inches in the centre. By having this kind, of triangular bottom, 
the apiaUest quantity makes a current, and forces cverytlfing along with it Tiie drains through the 
straw.yard should have innings with grates (x z) over them, situated in the lowest part of the straw, 
yard, to draw oirthesuipfus water after heavy falls of rain or snow. When these ilrains are not required, 
the grates may be easily covered over with dung j and if, at any time, the manure is found too dry, 
• »>.)vabte8pouta may be attached to the pump which is placed in the tank, by which means the Uqnid 
manure can be regularly spread over the whole straw-yard. A waste drain extends from the tank (o an 
open ditch near the buildings; by which means, the liquid manure in the tank, if neglected, is carried oft 
'when It rises to that level, and is thus prevented from inluriiig the drains. 

' 8168. The cattle-sheds (f), from their situation face the south, which is of great advantage to the cattle, 

though often overlooked in laying out farm buildings, and they are divided in the centre by a passage 
adjoining tbe turnip-shed, and opposite the strqw.bouse. This passage rises like an inclinecl plane four 
fleet from a to ■: the sides Or parapets may be of wood, two inches thick (wliich forms a back to the 
turnip boxes), and be four feet In height, forming a fence to both yards. All tl'v manure firam the fecd- 
in&byre and stable ia wheeled into the straw-yarib by this passage: which, from Its Lcntraf situation, ad. 
nuts of the stable dung being equally distributed through both yards, and this by the rising passage can 
be done without mening a door, which prevents tlie one class of cattle from intermingling with the other, 
or getting out^ traw-racks {hhhh) are placed in the sheds; but, by also having them in the centre 
of the yard, i^Tconhected with this passage, they can be conveniently filled, and the cattle are induced 
to divide, which mixes the dung more generally tfirough the yards 

8169. The piggeries (v), from their situation, may be conveniently supplied from the kitchen or boiling- 
house, and are in both yards. Pigs are very beneficial to the manure, from thuir turning it over, and 
mixing It i they also eat up any particles of corn among thahorses' dung that may not have been digested. 
One small eiicmsure is provide with a trough for fCeuing young pigs, and they are thus protect^ from 
tbe cattle while eating; but they have no house or sty, that they may be induced to go out among the 
egtUe, and to lie down abotit the sheds. By this arrangement, they have healthy exercise, and are 
enabled at the same time to provide a part of their fobd, dhd to be beneficial to the manure in both yards. 
Another sty js provided for putting a pair to feed. 

fiirOi The ga^es to the straw yard may eithor be of the common form, or be hung, like sash windows, 
witlrstout mpes, pulleys, and weights. This last is perhaps tbe best plan, as it secures them from the 
risk of damage when the dong is being carted out of tlic yard; and also cnable(,thein to be raised as the 
straw in the yard rises. " 

8171. The cistert^house (u>) is of such a height that pipes may be taken from it to the dwelling-house, 
boiling-house, calf-ward, &c. It may be either supplied from a spring, if one is tu'bc found in the neigh, 
bourbood : or a well may be dug, and a pump |>larcd within the cistern-housc. A water-trough is placed 
In the division wail between the straw-yards; and a ball-cock is fixed in tlie fibntre of the said trough, 
and shut in by Imarding, overlapped by the upper part of the wall, which thus protects it from Injury by 
tlie caUle. By this self-octingbupply, the cattle at all times have the command of water, and none of it is 
wasteiT: if supplied from a spring, no attention is necessary, as the supply may be regulated by having a 
ball-cock ill the cistern. IVo troughs are placed on tbe outside, for the horses and the milch cows, and 
are also supplied with bail cocks. The roof water, in the ihsideot the court, is carried round with rave- 
spouts, and with rainwater pqics at the south extremities, leading it into drains. It is a material object 
to carry off the roof water, without allowing its admixture with the manure in the courts. ^ 

S t. d. 

S17SI £stiwmfe.—Masonwork, excavations, and paving . . . -• 373 0 0 

Carpenter’s, glazier's, and smith's work • . . 470 0 0 

Slater’s and plumber’s work - . - . . 145 0 0 

Plaster work - - - . - •5i>0 

,, , Je 993 0 0 

The above estimate is made out umn the supposition that stone may be got Ibr the working, at a dis. 
tance not exceeding one mile from the building; and that the land carriage of the timber (which is all 
for^n) and of the lime should not exceed from five to ten miles, and that of the slates from ten to 
fifteen miles. ^ 

8173. DeKgn for a set (f farming offices, and farm-house, for a low-eountry farm, employing two 
ploughs, by Mr. Milne of Edinburgh. In the ground plan of the farm-house Cfig. l!2t0), there are an 
entrance lobby, a 1 staircase and stairs to attics, 0 ; passage, e ; kitchen, d ; kitchen and dairy acullery, e ; 
fkmily bodroow,/: dining-room, g; bedroom, A{ fisrincr’s room, f: coal-house, k-, back entrance,/; 
parlour, m; laundry and maid-servant'l room, n; scalding-room, o ; dairy or milk-house, p; entrance to 
thedairy, &o.,g. The ground-plan of the farmery Ulg- 1800.) consists of the oalf-housCvO; yard for airing 
cows, b ; dung pit and liquid manure tank, c; seed potato.house with haytehamber over, d; statile tor 
five horses, e ; tool.honse,/i cart-shed, g ; straw-ham, A; house for threshing-machine, f; f^iiig-byro 
for eight frttening cattle, A; byre for ten milch cowc !; cleaning passages, m m ; root and potato house, n; 
twiling-house, p; feedlng-hmise, p ; feeding-place for pigs, g; pigs’ slewing place, r; privy, s ; pump from 
the liquid manure tank, In the centre of tbe dung»yprd, t. The double dotted llneL Indicate the various 
drains leading to tbe liquid manure lank. ^ 

Fig. 1307. represents a section through the fkrmery offices on the lUie i k 

F^. 1208. is a geametrical devation of tbefirent dftbe fatm-hoUse. <. 



Fig. ISlVi Isometrlcal.view of the fkrmery. t 

SIM. IwtMdM on the arrangementi>tf the farmery. In designing ^fkrmery, the object. I* view Is to 
secure akt<i^lisp(tslBon of toe buildings which shall be the most eonveiften^at the least expenke; and, in 
'order twattUn thiz object, the arrangement of the various apartmentsfin tola plan is very difthrwt from 
that wMch la usually adopted. jSconomy in the itumber'br strength of the servants, tbgetose with such 
M shall pievent the provender from being h^n ^ut by evetj* gust of.wi^ MWdidSD pr^ 

^ A 









vent the necessity of dragging it over unnous pools of water and wreaths of snow, and which oHhrl a 
number ol courts for wintering cattle oi different ages, is alike profitable for the proprietor and farmer. 
Vthilo making a design, however, without reference to any partiruiar farm, a cxinsiderable difhculty pre* 
cents Itself By atsumirig only that so many ploughs are to be employed, no adeqUbte idea c an be formed 
of the Bite of the buildings, which, were it known, might lead to a UiSbrenrc of conitruction h veil a> 
seemingly untoward piece of giound can, in the hands of a skilful architect, be turned to advantavc for 



this or for gny other pui 
tent of pasturage, wouli 
given oi^u dccasion. 


purpose. 
aula det Jnmn 
0 . But, assum 


lie nature pf the soil, too, itlf local situation, and « 
line the number of eattle to be housed, , none c 


MbiUty%t and ex» 
‘which data can be 


IJiere couM be kept tdn milcli cows, five ot\o year old cattle, five two y°ars ol^ and set en three years old. 




ns8 I ENCYCLOPAEDIA >OP AORlOULlfeBE. mm JtmmoyAi 

to be kept throiieh tlX! winter,'and fattened fbr lale in the tpring j and aeomnfiodatton for thU number ot 
cattle 1 * provided in the dC'ign, Jl/r I21C 

f . jP w i , 

8175 JfiftOTO/e/or/Af/arwAy--Masonry of the ofBce* . - - .172 32 

Carpentry - ‘ . - .,93 19 4 

' Covering the roofh, slating, and AimIshieS Irhd * • * 83 4 9 

* . i | » . t 

for the ofSces . jf849 % 3‘ 


8t7& Farm haute ' The relative situation of the house to the offlees Claims particular attention It is 
here placed, so that the farmer can see two si&s of th^atm-yard at once, and that at the greatest dls, 
taiiee possible, without requiring an extensive paved ^urt between it and the buildings^ Where th" 
opcral^ns of a dairy arc earned on within the house, it is better to make it one story high than two * the 
heated vapours which ascend foom the process of butter and cheese making, combined with the peculiar 
gascs'which are evolved from the apartments where such operations are sirried on, render an upper 
story uncomfortable, and thts evil u sufficiently great to counterbalance the extra expense of a little 
more roofing •- 


I ^ 

8177. BtHmate t^ferm-hotue, &c — Masonry 

Carpenters’ and joiners’ work 
, * • Covering of roof 


jB t d. 
■ 83 13 7i 
. 87 18 9 
- 3S 15 6 


Amount for the house 
Add amount tor thg offices 


207 5 lOJ 
349 7 3 


The whole amount 


je’Sy, 13 1) 


8178 General remarks The practice of tossing the dung out of the byres (cow and cattle houses) 
through a hole in the wall should be discontinued ; as by this practice the house is kept in a most un¬ 
sightly state, th^ roop (gutter) and walls are abominably bespattered, and a rurrent of offensive gas is 
continually ei^Tved from the putnd mass at the door It is a mistaken notion that cattle will thrive 
equally well in a tainted atmosphere os in pure air Ihe best practice is to drag the folsic (filth) to a 
urinal pit at some distance, and orcasinnally to pump the liquid manure upon it. A horse-course is 
shown tor the threshing machine, whi( ii almost requires an aimlogy, as steam power is now very grnc- 
nlly used, and the tanners in Fast Lothian are evq|i, said to be improving their high-prtssure engines, 
by condensing (be steam, and not using an air-pump A valie is attached to the bottom of the condenser 
tnat Opens to the outside, the elibct of who h is, that, when a bl ist ol steam gets into the condenser, it 
pushes open the valve, tliriisting out by it any air and,,wa^r which had eolleeted in the condenser uuring 
the previous stroke of the maehin^^^s soon as the air and water have been pushed out, the jet valve 
is fqieneil, the steam condinsed, IHpPkie stiuke effeeud, when the blast of steam again lorcis the air 
and water out pc^hecondenser ” 1110 valve at the bottom shuts close by the pressure of the atmosphere, 
as soon as the londensation of the steam within begins to take pisee By this cheap eontrivanre seven 
pounds (ler me h of (he work)bg piston is,said to be gained Skylights in stabled and byres are prelcrajilo 
t.i windows, which arc liable to he broken by the farm servants, in winch rises currents of cold air enter, 
till thc\ are at length closed with an old hat, nr some other opaque materi'il, by whieh the air and light 
are both shut out at the same time When the rurreiits of air are not stopiied, they bring diseases upon 
the horse, which arc often difficult, if not impossible, to cure, and, by excluding the light, his vision la 
weakened when he is taken out, and, if he is predisposed to “ moon blindness,” the disease is called forth 
Many are the evils to which t|u horse is liable by subjecting him to sudden changes of light and tcmiiei- 
atiire, but, by plVeing the wiRlows of the stable in the roof, and by thoroughly ventilating the whole 
I ullding, he has some chance ot escaping (tom them Indeed ventilation is essential, not only tor the 
health ol the r ittle, but for the preservation of the building, yet, strange it is, that it is seldom if e ve r 
attendee) to >rom the humid air in stables and byres, lungi may be frequently seen upon the rafters and 
other timbris of buildings, which are also often sttaeked by dry rot 

8179 Flan, eletaitonj description, and rtitmau a Jartnity, by Mr JtUukadder ttf Benmckshite In 
the ground plan (fig I2i2), a is the work-horse stable, me isuriiig eighteen feet by forty feet, b, stable 



incldentalt, places for keeping stable utensils, c, storehouse for turnips, &c., d, straw racks; e, 
shelter sheds, with open courts Imfoont, /( is the dressing barn (over which is the threshing ma hine'>, 
tneaauniig eighteen feet by forty feet g, chafithouse, h, straw-house, with granary above, eighteen 
feet by forty^ftet, f, riding stable, with granirty over it, *, cart-shed, eighteen fc-d by foyty feet j /, 
wheelwright’s shop and storehouset m,iipiggery} », hen-house, a, atarc.yards} p, six open amrts in 
front of the ^eds, carh measuring twenty-five fret by forty freti o.^usage through which to pass 
to serve the JtekSaWlth itfaw) r, tituaUon of the fonners. Fig l313ns an isometrical view of the 
fltriBery. '' e *■ *» * 

If , . -V 




S180 Spec{ficahons Tlie height of the side walls for the barn and straw-house to be fourteen feet> 
and the side walls of the other buildings to be nine feet I he. dressing barn to have seven feet, and the 
straw house and riding stable ten feet of head room The shelter sh^s to be joisted and covereil with 
h osL boards, and used as an additional straw house The back of the racks along tfie opm passage to 
I c Llose boarded up six ieet In height, and the front laid with horizontal spars ten^l^wcs apart the 
bottom of these racks to be laid with cross spars, sloping flrom the back down to the Cront, so as to seid 
It ru ard the straw as the r ick is cleared out by the tiattle, and this bottom to bo laid at such a hcit,ht as 
will allow the pigs a ft-ee range throughout the whole and also to have liberty to go into each courtain 
(stall) The witer to be had horn the null-bead, ey from pumps or wells, put down in one or two dif- 
tereiit places, aetording to the local situation , * 

8181 7 he \tte itf the farm houie to be at any convenient distance in fVont of the farm stead, allowing at 

li lit a complete cart road all round the latter^ an^ the cottages that miy be required, to I e placed on 
tin right and left side of the road opposite the cart shed and woijb^rse stable Larh of these cotta^ 
to lud(,L two families only, and to have a pig house and t^rdetMOMnd It this will adjf much to the 
c( mil rt of the cottager, and encourage a desire to elcanliuess j 

8182 General eitimau Ihe walls of these buildings are supposed to be erected*of stone, and the 

following are the estimates tor Berwickshire — • 


818o Rubbleu ork — Barn and straw-house 
Stable 
( art shed 
Shelter sheds 
Courtain walls 

Total of the nibblework 

8184 Ilfwei s (itonecullt 7 a) teoti — 540 feet, at Gcf 

8l8j —Barn and straw house 

Stable • • - 

t art shed 
Shelter slicds 


Racks and feeding troughs in the shelter sheds 


*yda. 

. <537 at 4f 
. aw at 4* 
. tbO at 4a 
> 355 at 4s 
■ 320 at 4s 


440 at Ba 
. 201 at 4s 
- ”01 at 4s 
. 482 at 5s 


- 71 0 0 


Barn floors 
Granary floor 
Stalls in the st iblcs 
Backs and mangers 


818a Staler» work Patililts —Static 

Cart-shed 
Shelter shed 
Barn 


- 188 at Ss 
. lOJ at ’’a 


- 284 at 2s - 

- 470 at 2s - 

- iim at 2s - 


8187 Ealitnale qf the amount if ihc uhole —Rubblcwoik 

Hewer’s work 


_iL 

- 3j0 0 

0 

- 13 0 

0 

- no 0 

0 

• 72 14 

0 

- 72 15 

0 

- 145*10 

0 

• 40 0 

0 

■ 45 0 

<1 

. 27 5 

0 

r 7 7 

0 

f 5 5 

0 

62o 17 

0 

J 

28 8 

0 

28 8 

0 

57 0 

() 

42 12 

0 

ISb 8 

0 

3'-0 0 

0 

13 0 

0 

524 17 

0 

]5(> 8 

0 

1045 5 

0 


Rooting 
Slater’s work 


Eaat Blaneme, Jan 1813 * ^ 

8188 -2008 DUche^and dratna *’ The bank of earth with upright facing of tui^, with a bank 
behind ” This sort oOitch or fence, Mr Gome observes, is only ctrective where the ditch lies between 
the bqytial (cattle), and the faegd ddie iwoU faced with Uoiies)^ sprroiinding strips of plantations, 
orchards, or such enclosures as are not subjected to pasture In such a ease, this ditch, in waste lands, 
u here the turf Is ^ell matted with the roots of grasses and where the breadth occupied u not a consider, 
able object can })e rendered a-foorr cflective fence than anjeotber at so cheap a rate Sapiiose the 
ditch to act in the capacity of fb open dram, as well aa a fence for sheep and cattle, it sbouid be flve 
feet wide nt top, nine hicbesjivide at bottom, and three feet deep Thejturf should be cut In small 
squares of aboCIt nine Inches, and about four inches .thick, laid with the ea|th side Apermost, breaking 
joint evory ikyer and con^nued to the height of Iwp feet nine ineJes, including the coping, with the 



\ * » 
graon lide inpemott'* The CahiMi dlhe {Jb. JSlilwiO iMttite toJitve jmi/fy, but nti lOMteOiat the 

Mune tnettomeh hi the $1 #m dig dijl^ eM ^ eerth 
Mien out of the bottom moit iw nunnM In fltmly at the 
bMk of the tbrf W coatee the po^ ‘ tbirfbnn offence 
preventi rubbing tvcattleeitherVr^lhbir sMei or borne, 
a practice of which they pw miteatevwuil^ fond, when 
thij can reach nnid Ibncei inheetf gee fo bg gnMei' off, 
IHtUor M IcaruAent (letban) djioidil be naae„ai they 
would' g« up dnd walk the let back, tho^h It might be 
mux flee or dx tncheiin Ineadth, andfkrcm thence they 
would eaiUijueflbct a panage orer Ae Ikccd dike in thu 
eaae, a tlnglrpallng rail, about nine Indbei atm^e the coping,, 
Win M i^aeiifcry, to iery«tinahedM of blanti, niited to 
the aoil and tdlmate, badreached Iheneight of two or three 
ftgt above the coping and Mcomopenuanenlly effiethre A 
good and neat, ai wdl aiche«>, lubatitute for atnU, WhIcbrequireiMWInKpMta.aiii!! naitti, Win be fbuml 
where oM larch plantMioni abound, and where branclMi about one ineb and a quOfterin diameter at the 
tMpk end, and lix Incbei In len^b, can be got in lufilcient quatltitiel. There, having both endi 
iharpened, and ituck into the ground m the lonn of haiketworx (^ 1315), will thake a neat and 

eSbctlveilmce The larch brhnehei la bent 
wHi Imt ten yeari, and wUl fimn an open 
wickerwork like ibnoture, which will serve 
01 an efficient fenog, Imperviouieven to the 
attacks of black fkced sheen, the most trou. 
blesonie dike lectins of the breed A fbnee 
of this nature surftnuids n pi^ of a smaN 

P lantation at the west end or ** Loudon's 
lowe*' (in the parllh of Kflspindle, Perth¬ 
shire I so named to record thelocaiitv of some Scotch |rine (Plnus sylvestrli), seeds of which, fbrnished 
by Mr jt/nidon n the forest of Hagenau, were sown in the spn^ of 1S29, pnd, having bMn thinned 
out, ere now i^u prosperous state 

8189 —3991 Cutting doion old hrdge$ In vrastei, where ground is not of tnueh value, and Wheroit ie 
not necessaiy to keep the ditch dean, a substantial hedge or live fence may be easily Airmed by cutting 
the plant halfWay throughi or rather more, new the root, end laying the shoots horlsontdlly outward, 
at r%lit angles with the line of fence The side branches gxom upward , and vigorous shooli spring ft-om 
belew tbecut, farming in a Short time a brood, dense,,and impenetrdile thicket Ihis practice is of 
advaufege when hedges aroui^ plantations are necessary, and where, in tlie ordinary practice, they 
arg linbte to be overtopped, drawn up weak, and renderccVinetficient Some hedges have been treated 
in tbia manlier by Mr Beattie, an enuneot hortieuiturist and forester, of extensive and sucressibt prac 
tioe, at Saoiiej‘*aiaCc, Perthshire • 

8l90lr—SM7 HfU/Hf making A detailed icrount of this operation, including descriptions of all the 
requisite tools, Is ^ven by IVu Main in the Quart Jour Agr, vol di p 647 to p 653 
8ISL—S039 Feitreu comix>s9d of paitng^ In the jfrcditecfurof Magauhte (vol Oi p 79 and p 33S.) will 
be found two desrriptions of wooden fopcM, whleh may be constructed without the use of nails, bolts, 
or Iran, in any form. The details would occupy too much space to be introduced here; but the execution 
is simple enough. and the fences are Mutable tor countries where timber is more abundant than manu 
foctniM iron J^ig 1316 is a description of fence recommended by Menteatb, It consists of young 

1216 





larch poles, or rods. Inserted In the ground at regular distances (according to the kind of animals to be 
eg luded or seysrated], and joined together at top^thcr by wires, short iron rods, or short sliiw of wood 
At every twelve or flliecn feet, there may be a brace on one or both sides, or alternately, as shown at a 
8192—3075 Oates In the Sncyetopiedw of Cottage, farm, and ViUa Arckitecture will be found 


and nearly as strong There are several gaterfor park entrancea, with machinery attached fox the gate¬ 
keeper to of«n them in the night-tme wilhout getting out of bed 
8m—30K8, A 3088, a, it a gate stopper given in the first Supplement) Rusiettr gate stoapet is 
thus described In the Highland Society t Transactions, vol xi p 336 Fig 1317 is a view of two 



» 318 , 




leaves of a gate fixed in the pivots 
a a The centre, b, is formed of 
two uprights, checked into each 
other, and ffxed together by a latch, 
and perpendicular bolt, which la 
drawn up by the hand Op the gate 
being opened, oneitf theuntfghts, a, 
having communkatien wnh-aeost. 


are opened, the ggnt^liw rod Is 
shortened hy mcanttir dig^nk at 
Of ai^ when skiitiing, It it length¬ 
ened by pusfilngikn iuollned pme, 
or wedge, under the stopper, which 
iri thus raisqd aboVa the Virtftra 
when the leaves are eloted, and da. 
warned when thdieavgi ireoutaecL 
Thu Iren box Is intenda lib bg 
sudL a fow Jnehga under frreund. 
and wvtfgd witlhgiMbir ^TSa pUstll 
and gate may ba trlu^y.Gf Iron, ov 
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of stone and wood. The advantage of thk constraotion is, that the danger and^noyance reaultlng from 
a raised stopper in the middle of a pathway are obviated j for the moment the leaf of the gab ' 

th^stopper begins to he lowered, amt when the gate is wholly opened, it ir level with thi^o 

land Soc. Trans.^vol xi. p. S3*) . ^ 

8194.-3143. TAtduf depth ^fvhieh teedt should be deposited in the soil is a very important sabject, 
which hy been discussed by Baron Voght, of Flotbeck, near HamburiA.vin the BrUtsh Former** Maea- 
zme, voLdv.: dhd the fbllowing comment has l)csn i^ade on his paper by Mr. Main“ If seeds be placed 
by accident 8t design at such a dqjth in the eartl> as to be out ot the influence of the air, and though 
they may be surrounded by the requisite degrees of heat and mouti-re, they will nevertheless remain 
dormant. We have many instances of the truth of this in i>irery..day practice, and of the imperishable 
prunerties of soqie kinds of seed when excluded fretn the influence of the air. If seeds arc dropped on 
therare surface of the gtqund| they will remain unipjured and unaltercti so long u the air is pcrfc^ly 
dry; but In moist air germination commences, and the point of the root will quickly be protruded aiid 
find its way into the soil. Thi( is the ordinary process of nature; but experience haa taught us, that 
though nature distributes grain and other seeds geneiaily on the surface of the spot whore produced, yet 
there is a proper depth at which all seeds should b* deposited, and which is specially suitable. This 
dspth is obviously that which, while it yields the necessary degrees of heat, moisture, and darknesf, is 
yet within the requisite influence of air. In the ordiniury proceedings of farmers in the business of' 
sowing, our implemcAts, more than any thing else, regulate the depth at which we lay in the seed. 
The drilling sy&tem is Approved, Hot only flrom Its equal distribution of the seed, but because i>y it seeds 
are also laid in at an equal depth; this last circumstance being regarded as one of the principal ^van¬ 
tages of the machine. _Now our author has endeavourgd to show that seeds may be deposited too dceji 
even by the drill; and in ail cases when seed is sown before harrowing, much of it will be laid deeper 
tlian it should be. Of tins there can be no doubt. Kvery one acquainted with sowing must allow that 
seed may be buried^ and every body acquainted with the structure of culmiferous plants, and their 
manner of growth, must be convinced, by what the Baron has shown, that, if seeds are but just covered, 
so as to be sufficiently sliadcd from the sun’s rays, it is enough. As proof of this, out author quotes 
scvcrnl eminent authorities, who aiguc from the physical structure of the tilaiits, as well as ft'om the 
qualities Contained in the seed, and which submit to the chemical action of the elements in the act of 
germination, that deep sowing it iiighly detrimental, and opposed to the provisions of namqfu £xpl*n> 
atury o(J,Me assertions, the Baron has appended to his paper figures of hve difl'erent kindiAf corn in 
five diffhreiit states of growth, caused by tlie dilferent depths at which they had been dejiositcd in the 
earth. Two of these are given in the annexed cut C/fg. 1S19.) The dotted tine is the surface of the 

ground: a retiresents a healthy plant 
of wheat ftom a seed laid in at the 
proper depth, viz. one inch beneath 
the surface 6 shows the growth of a 
plant from a seed which has been laid 
in too deep. This last, it will be ob¬ 
served, vegetated, althou{^ two gr 
three inches under thetunnee; Ihiiiw 

« ut its semiflal or first roots, and sent 
p its first shoot, bearing two leaves, 
into the air; but, as the drst joint of 
tiie culm rises therewith, and remains 
near the surface, it also throws out 
roots, and entirely suiiersedes those 
that were first produced fVom the 
grain. Now, as this is otNy a provision 
of nature to accommodate hersefr to 
circumstances of accidental (lositioD, 
many rultivatora have been ol opinion 
that the placing of the seed at irre. 
gulnr depths makes but little or no 
diftbrcncc to the ultimate strength of 
the plant, or to the crop. To this the 
Baron is decidedly* averse, affirming 
that tins unnecessary waste of yege. 
table power is both luirtftil antPbn- 
natural. We think, and indeeds wo 
may venture to say we know, that be 
is right: for, without mcnlfloning tho ‘ 
needless waste of vigour, the young 
plant must be more liable to accidents 
from the changes of the weather, slugs and insects, during the ascent of the first ihoot, and before the 
principal roots are formed, than if U started from its natural position at once. To guard against over 
deep sowing, therefore, the Baron advises to sow nothing before hiiri owjing j and, moreover, tiiqt great 
pains should be taken to pulverise the surface with fine harrows before the seed is sown, lest the corn 
should rise in rows, which, in broadcast husbandry, he condemna Very different this from tlie custom 
of sowing wheat in this country, where the dexterity of the ploughman is often judged of by the reguLir 
exactness In which the ranks of corn appear on first coming up. This idea ot tlie Baron's, though if 
be condemnatory of the drilling system Unless the machine be made to deliver very thinly), i^ notwith¬ 
standing, very reasonable. The numbers of inferior cars, and the inequality of our samples of wheat, is 
mainly owing to the plants being too much crowded together in the dips between the ftlfrows. Admitting 
that th^principle of shallow sowing and equal distribution on a wcll-narroweii surface is in general right, 
stUi, as we have in this country very often a showery scedtlm^ it would lie running a great risk on a 
clayey soil jo harrow i# down so finely as Baron Voght advises { and if a naturally loose and dry one, 
such an operation would probably Ifiring up such a crop of weeds as would greatly injure, if not destroy, 
the Crop. But on eariy-soived fiailows, oM kinds of lent corns and small s^s, we think, from what wo 
know of the nature of seeds generally, as well as from tliis writer’s opinions, that the fanner ^not do 
wrong Iti following the FlotMck manner of lowing broadcast" (Beit. Barm. Mag., jok B 
the suffiect of this paragra|ib, and generally on al! that respects the operations of agriculture considered 
scicntiflcally, we wouliflrccommend to our young readers the careftil study of the tbllowing dn^p works; 
yis., Mrs, Mareet's Comieraptfonson Begelaile Physiotogu ; Main's Illustrations qf f'ceetaole Pms'ology , 
Lindiey's Outlines qf Horticulture; and Hayward’s Inquiry into the Causes qf the fruttf'ilnesi and 
Barreunesn qf Blaitls and Trees. The advantage which we propose tod)* attaiiurf by the study of such 
works, is the power of indhiiendent thinking, and of procclding farther in scientific knowicgc by observ. 
ation and refleBtlon. Many excclleat practical agriculturewo»i liave a tendency altogether to pmiuiic 
reflection, lA describing and reconJbending only one practice, whUih has been found siicccsslul, inthuiit 
aligning any reasons why it has ^n so: instead of cither assigning the.reasons m the foumtathm lor 
the practice; eg gij^ng different jmcticci, and leaving the reasons tone dlscov Jed by t^ reader. 
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PART III. 

c 

u 

AGRICULTURE AS PRACTISED IN BRITAIN. 

%195. — 3385. The principal addition vhic^ we have made tcpthis part of the work, 
is an abridgment of Sir Henry Parnell’s TreatUe on IRoad-n^aMng ; which it was the 
more necessary to give, since, in the body of the work, tlie system of M'Adam may be 
considered as placed in a more prominenf^oint of view than is warranted by its merits. 

' There is also a valuable article on the frequent-drain system, and,the plan and de- 
scriptioi\ of a machine for draining fen and other low lands by steam by Mr. Capper, 
Engineer, of Birmingham; and the engravings and description of a very complete 
apparatus for steaming food for cattle, by Mr. Mallet, of Dublin. 


8196. —^33. Formation and management of road$. The whole luUert ot roed.niaking, road nanaae- 
ment, and road repairs, has lately been discussed by Sir Henry Parnell, In a TVeatise oft Soadt, toArmis 
the Frinciplet on which Hoads should be made are explained and illustrated, $6 , as prarti^ by that dis. 
tinguished engineer, the late Mr. TclTord. In this Treatise, a number of received opinions which we had 
adopted arc controverted, and we have therefore thought it advisable to give the essence of the work in a 
continued seg^ of paragraphs. 

8197. /afw introduction, the author, after setting forth the advantages of good roads, describing the 
roads of the Bomans, and noticing the present state of roads in the principal countries of Eurtqw, speaks 
of those of England, Little attention was paid to English roads previously to when a pro^matlon 
was issued for preserving roads by limiting the weights to be drawn over them. The first turnpike road 
was establishea by law in 1653, through Hertforijshire, Cambridgeshire, and Huntingdonshire. Nothing, 
however, ol importance was done to raise the chaf^ter of English highways, till after the peace of 1748. 
In Arthur Young’s Six Months' Tour, published in 1770, a frightful picture is given of the roads in Lan¬ 
cashire and Cheshire, aniT travellers are cautioned to avoid them " as they would the devil, for a thou, 
sand to one they break their necks or their limbs, oy overthrows or breakings down." I'he ruts on these 
roads are^esenbed os in some places foip feet deep, filled with floating mud, with here and there a loose 
stone, whiQ$ serves no other purpose than that of Jolting a carriage in a most intolerable manner. Be¬ 
tween 1760 ana 1764, 453 turnpike acts were passed; and in twenty-four years, ftom 1785 to 1809, upwards 
of 1000 have been passed, and nearly 30,000 miles of road formed, or imprsved. But, notwithstanding 
this progress, the orarations have been directed with such negligence or iterance, “ that at this moment 
there is not a ripid In England, except those recently made by some eminent civil engineers, which is not 
extremely defective in the most essential qualities of a iierffect road.” (p 36.) The crookedness and steep¬ 
ness of almost every great rood, is owing to its being made on the lines of the footpaths of the aboriginal 
inhabitants, which afterwards became the horse tracks; and, finally, as society advanced, the only legal 
line left for carriages. This state of things is not only dangerous, but “ disgraceful to the national cnarac- 
ter " (p 26.)« 

8198. The true primAfies of roadrmaking have not yet been followed in this country. ** The breadth 

of a road Is seldom defined to a regular number of feet by straight and regular boundaries, such as 
fences, footpaths, mounds of earth, or side channels. The transverse section of the surface, when mea¬ 
sured, IS rarely to be found of a regular convexity. Tlie sur&re of all the roads, until within a fe^ years, 
was everywhere cut into deep ruts, and even now, since more attention has been paid to road works, 
though the surface is smoother, the bed of materials which forms it Is universally so thin, that it is weak, 
and consequently exceedingly imperfect. Drainage is neglected; high hedges and trees are idlowed to 
intercept the actlAn of the sun and wind in drying the roads; and many roads, by constantly carrying off 
tbe^ud ftom them for a number of years, have been sunk below the level of the ailioining fields, so that 
they are always wet and damp, and extremely expensive to keep in order, owing to the rapid decay of the 
materials which arc laid upon them.” (p 37.) . 

8199. Hpad-makersin England have hitherto been wholly ignorant of the scientific principles on which 
the making of good roads depends. Even government is ignorant on the subject, as appears evident ftom 
recommending the M‘Adam system as the perfection of road-making. Notwithstanding the extent to 
which science is displayed in our canals, docks, bridges, and btber public works, it was not till 1830 that 
land proprietors begqp to understand the value of good roads, and to be aware, that large funds, consider¬ 
able science, and constant attention, are necessary to bring them Into, and keep them in, a perfect state, 
(p 39.> 

8300. In Scotland and IrelarM, however, a better system has been followed for some time. In 1790, 
Lord Daer introduced the practice of laying out roads with a spirit level, and having no greater inclin¬ 
ation than ofte in forty, even in the most hilly country; and this practice has been generally followed. In 
Ireland, the system of statute labour was abolished in 1763, and, the business of making roads being com¬ 
mitted to the grand Juries, improvements soon became so general, that A()bur Young, about 1777, fbund 
everywhere better roads than in England. The British legislature made a great efibrt fiir improving the 
roads of the Highlands of Scotland in 1803; and 875 miles and 1117 bridges, were constructed under the 
direcUon of Mr. Telford. 

8301. In England, a great advance in road-making was made, in 1815, by the employment of Mr. Tel. 
ford, by parliament, to improve the Holyhead roau, which Is now *' acknowledge!, by all pqysona com¬ 
petent to fbrm a correct Jud^ent on works of this kin^to be a model of the most perfect road-niaking 
that hat ever been attempted In any country.” (p. 35.) The fbKowIng pqtsaga at once points out the use 
of the treatise, and the grounds on which the practice recommended are founded. 

8908. Thefbviosss utOstg of a work on road-making,'' explaining the prlneiifies on which this buslntss 
should be e4r''led on, and containing an Illustration of those principles by a reference to the idans, specl- 
fleations, and contracts which have been made use of In constructing this extent of new road, through a 
country presenting every kind of difficulty, has suggested the present publleafton. The object of it Is to 
point ouL In a clear and concise nuuiney, the best method of tracing out and constructing roads, under 
every vartel^ of circumstances ;vand it is confidently expected, that the course which hasnoM pursued 
of proceeding on experience by referring t(f tbe identical plans, speclflcatlofis, and contracts by which 
so gr^ an extent of perfect road has bee^ successfully made, will he fbunik to hava attained this 
Object" * ^ • 

8303. Buie* for tracing the line qf a new road. Surveys and levels should previous^ ha made, and 
plans, end veri'csl sectmns, transverse and longitudinal, should be UM down on Jispey. fhe scale for the 
plan should be sixty-siiryardcto an inch, and ftr the sections, thirty feet to an Inclt Xhetiepth of rivers 
to be pB^, and the height of their highest floods j'ythe depth of bogs orvmprasses) the natural draln^l 
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(ItuBtion of grayel-pUs or qiilurtrei, thould al| be marked on tbe plan. At a genend i^e, a ttralght, level. 


ODst of annual repairs, and present and future traffic, &o. When a deviVion »s made ffom a ttraiaht 
line, proceed In a direct lige ftom a new point, and if another interruption oocurt.'agaln chance tho 
direction, alwaysJceeping in view the imaginary straight line between the exUeme poinu of tboo^ so 
as to deviate frolta ft no mfllc than is absolutely necessary. “ Thas,.for instance, if it bwdeclded to 
have nj greater rate of inclination than one in ttyty.nve, on a new line of road, ftom a to a in1220., 

* 1220 h""* *rt'^tji*** 

^ direct line of road^ bX 

tween a and ft, instead 

of going to the point a. When hills arc high and numerous, it sometimes appears, from a perambulation 
and inspection of the country, to be advi.ssble to leave the straight lioe altogether froin the beginning, 
in order to cross the ridges, at lower levels, by a circuitous course, lu tbe way reprcscntda,J>y the dotted 
lines Kcde e, in the above figure.*’ ^ 

8204. The lavina qf perpendfcttlar height to be passed over by a road has not received that attention 
from engineers which it deserves. When the inclination of a hill is not greater than one In thirty-live, 
it may be driven down with perfect safety at the rate of twelve miles an hour; but if the road is so steep 
as not to admit of going faster than six miles an hoisr^tlierc is a loss of half a mile in distmice for every 
half mile down the hiU; besides rendering necessary the use of the drag, which is at all times more or 
less dangerous. “ An inclination of one in thirty-ave is found by experience to be just such an in. 
elinatlon as admits of horses being driven in a iKage>coach with perfect safety, when descending in as. 
fast a trot as they can go.” (p. 4? ) “ A perfectly flat road is to be avoided, if it Is not to be raised by 
embanking, at least three or four feet above the general lovet of the land on each side of*it, so iu to 
expose the surface of it fully to the sun and wind; for if there is not a longitudinal IsidMnatiun or at 
least 1 in lOU on a road, w^er will not run ofT” (p. 47.) The great fault of all roads in hilly counCriA is 
their constant ascent ana descent before they gain the highest {mint of the country tliey have tu 
traverse; by wbicli the number of feet ascended is inci cased to an extent far greater than would have 
been the case, if each height when once gained were not lost again by the succecdtngslescenL Thus a 
horse must ascend upwards of 130U feet between London and Uarnet, though the latter is only 500 feet 
higher than tbe former, while a horse going firom Barnet to London must ascend nearly 800 feet, instead 
of descending 500 feet (p. 48.) In carrying a road across a deep valley, the descent and ascent, and tho 
quantity of material wanted, will be diminished by inclining the line upwards, where thedxittom of the 
valley rises, rather than downwards where it falls. Wlicrc valleys are narrow and steep, the road may te 
more economically carried across on viaducts; some of the fliiest of which in Britain nave been erected 
by Mr. Telford, at Mousewater, Birkwood Burn, the Menai Straits, Ac. Hills may sometimes be passed 
through by means of a tunnel instead of deep cutting. 

820.T Rivers have been allov/ed to direct the line qf a road too readily, from timidity about incurring 
the expense of bridges, &a ; but if even a quarter of a mile of road be saved, by expending several thou, 
sand pounds on a bridge and its embankments, tbe saving to the country in annual repairs and horse 
labour will soon pay oiT tbe original cost 

8206. Bogs and marshes being elastic, the foundation of an intended road over them requires to be 

drained and loaded with earth to destroy the elasticity of the subsoil i which, by destroying the momen¬ 
tum of a carriage passing over it, greatly increases its draught , 

8207. A proper exposure to the sun and leimds is of great importance to a road. The north side of a 

valley running cast and west, ought always, K possible, to be preferred, and trees, high walla and every# 
thing on the south margin of a road, which obstructs the united action of the sun and wind, removeoL 
Damp roads, of whatever material they may be cemposed, wear away rapidly under the weight and pres, 
sure of heavy carriages. Open roads allbrd ftee respiration to horses, in consequence of which they can 
lierforra much more worlu a fact which those farmers arc well aware of, that hav% confined horse-tracks 
for their threshing mills. The expediency of causing a road to deviate from itsstraightest directiiV, in order 
to pass through a town, must depend on tbe principal object of the road. 'In general, little attcntiifti should 
be paid to the opposition of inhabitants or towns to new roads, and still less to toe proprietors of parks 
and gardens. . 

8208. Principles qf road-making, A beaten track of knowledge is but a bad guide, when, amongst ' 
several ways, the best is to be preferred. The most important, and the most obviously correct principle 
of road'muing is, that it ihtkitd be of^uch a degree of substance as to bear the weight and number of 
thi 

will be found generally riot to exceed more than three or four Inches, Instead of a coating of six inches, 
of the hardest und of stone, broken into small pieces, and laid on a regular foundation of rough pave, 
ment The externa^orces which counteract the momentum of carriages passing over roads are colllaion, 
ft’iction, fravity, aniTalr. , 

8269. CoUision is produced by protuberances, and flrlctlon bi^ soft or elastic turfacft Smoothness and 
hardness, therefore, are the chief qualities of a perfect road, ^at a road may be hard. It la not sufficient 
to lay iq»n a prepared bed of earth merely a coating of broken stones, for the carriages passing over 
them will force those next the earth into It: even if a coating of from aixteen to twenty inches were 
laid on. Mr. TelfonVa plan, of mailing a regular bottoming of rough, closc-set pavement, «id covering it 
with six inches of brwen stones, secures the greatest degree of hardness that can be given to a road. 

** By laying the atones i# making the bottoming with their broadest iiice downwards, and filling up the 
intersticu closely jrith stone chips well driven ln,the earthy bed of the road Cannot be pressed up so as 
to be mixed wiUi tbe coating of broken {tones. This coding, therefore, when consolidated, will form a 
■olid uniform mass of stone, and be infinitely harder tjpbn one of broken stones when mixed with the 
earth of ttekubstratum of the loid. It is by proccedlnf In the miy here recommended that tbrsMctlon 
of wheels on a road will be reducM as much as possible.'' 

SSlIi. FHclign. '* Experimentsjjiave proved that, on a well-made pavemegt, the Mwer required tf> 
draw a waggon If 33 pouMs j on a roM made with six Inches of broken stqpe of gifoat hardness, laid 
w a fou^ “'I of li^ stmes, set In the form, of a,pavement, tb<^power required da 46 pounds{ 
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wHIf'* Ihtak Matii^tf4>K|Em itona^ laid^oa eaHb, tbe power required ii 6S 
^gL***^ 0 • W** "“de wltli4 nlek'coating of g»ral, laid on earth, the power rrauired i« 147 
, a.” 'n>MC pxperiiilentt<4r ia •howih'CoiTeraond wUn mulU deduced from the laws of ideiice, and 

•re In direct oppoattloH tothedoctnnalald down or Mr. M*4kdani, viz,: '’Hrat a fbundatlon or bottoming 
ofUrge'itOAerlz utmeceuarjr and Injnrioua on any aind of iubaoil. That the maximumMrength or depth 
,of metal tiAuhitefor any road,ir 4:ly ten inqliea. That the duration on^, and nit the condition of a 
road, d^nda upon the quality and nature or the maferhil used. That Ireeatone will tnafce aa^good a 
road a) any other .kind of ztonn That it It ho matter wlytther the lubatratum be toft or hardt'* 

8311. dagraettyacti th a direction pcipendicular to the plane of the horiion, it neither acceleratet nor 
retard! the motion of a body movlhg gn a rood which la pertbctly horizontal WheD,'1iowevcr, a road ia 
not horinntal, the action of gravity becomet a potitlvrimpediment. • 

‘ Ms. ‘4nc reitftancf qf nir to a body moving along a road it varttble, and hat no relation to the ttdie 
Of tne road. Wind travelling at the rate of fifteen miicwan hour hat a force 'Of one pound per tquare 
fool; at twenty.fttb milel an hour, or a very britk gale, three poundt; at thirty-five mllet per hour, or a 
high Wlndiixpoundt jafflftymilat an hour, or a atorm, twelve poundt. A l^ry little reflection wlllihow, 
that the reaiatahee oSbred by wind to any body moving againat it will be at the motion of that body, 
•nd that drivihg tUge-eoachM at a rapid rate againat hi^ wiodt ia attended with a rulnoui watte of, 
norae labour. 

8313, Forming a road. The great art, in carrying a road over a high elevation, it'to lay it out ao at to 

• prevent it hrving any MI from the point of departure to the higbeat point. Thu oan only be done by 
c lowering heighta and raiaing hollowt, and the engineer will ahow hit tklll in eflbcting thM bf the least 

quantity of cutting and embanking. In cutting through hilit, ,be tiopet of the banka ahould in general 
not he leat than two feet horizontal to one foot perpendicular; but on the touth aide of a road which 
tuna eaat and west, the inclination may be tbfee to one, in order to aecure the action of the atm and 
wind from the road. Mo person should be intrusted to form high emliankmvnts whp has not had con. 
atderable experience as a canal or road maker: “ for, if the base of an embaiikmcu' be not formed at first 
to its ftill breadth, and if the earth be not laid on In regular layers or touracs of not exceeding four feet 
in thiekneas, It la almost certain to alip. In forming high embankmenta, the earth ahould be laid on in 
conrave rourse^ for, when laid on convexly, the courses are for ever supping.’* (p. 83.) “ In forming 
embankmepfl^long the aides of hills, or what u called side forming, the rule that should be followed ia 
that the slope to be covered should be cut into level slips to receive the earth, otherwise It will be very 
ItaUe to alip d6wn the hill: in aurh caaea, the earth should be well compressed, and great care should be 
taken to interrupt all the land springs about it by proper drainage. Fur this pur|>ose, a drain ahould bo 
cut on the upper side of the road, and open drains should be made on the side of the hilt above the road, 
to catch tber surface waiter of the hill.'’ UorksSif diiforent kinds, and chalk, will stand at a steeper 
slope than common soils; chalk or chalk marl will atlind at one to one; hard sandstone at a qu.srter to 
one, or nearly perpendicular; while plastic clay requires a slope of three to one. 

’ 8314 Drahtagf. On flat and wet surfHCea, there •shofild be a drain at each side of the road, at least 
three feetdfep mIow the substratum of the latter. Where main drains cannot tie formed, as on Ihc side 
of f hill, neat houses, Ac, then covered dftdns, substantially built of atone iir brick, must be resorted to. 

If aprlnga rise 1ft the centre of the road, drains must be made to them so as completely to dry the bed of 
the road. In cuttings, that la, where a road la cut through or along the aide of a hill, it becomes neces¬ 
sary, in almost every case, except that (>f aolal rock or gravel, “ to make drains 0 f small dimensions firom 
the centre of the road to the side drains. These drains should form an angle in the centre of the toad, 
in the shape of a V, technically called mitre drama; the angle or splay of these drains should depend upon 
the inclination of the road; it should not make the inclination of the drams exceed an inch in 100; for 
if It lie greater, the run of the water will undermine the aides, and injure them. These mitre drains 
should be 9 in. wide at bottom, 13 in. wide at top, and 10 in deep. Tliete drains should be placed 
at about sixty Cards from each other, or about thirty in the mile, but if the soil be wet, this number 
ihoun be considerably increased. They are to be filled with rubblestone, or cleansed travel. If gravel 
ia used, a draining tile should be laid along the bottom before the gravel is put In. The upper part of 
these mitre drams should communicate with the road materials, so os to draw the water from them. 
According to the Inclination of a road, and the form and wetness of the country through which it passes, 
cross drains of good masonry should be built uiidei the road, having their,extremities earned undCr the 
road fences. One of these drains should be made wherever the water would lie on one side of the road, 
and can only be got rid of by carrying it to the other side. When the road passes along the slope of a 
liUl or momitam, a great number of these drains are necessary to carry ofi* the water that collects In (he 
channel of the road on the side next the high ground. They should be placed at foom SO to lOO yards’ 
distance ftom each other, according to thedeulivity of the hili; so that the side channels may not be rut 
by ciwrylng water ton far. In these situations inlets should be built of masonry, to carry the water foom>* 
the aide channel of the road into the cross drains ” After every precaution in resfiect to draining had 

* Iwen takenf^njury from water ahould be farther secured by convexity nf surface, and by side channels. 

** f heae side channels will be formed by the angle where the slope of the side iiarts of the surface of the 
road otmts against the edge of the footpath, or other' defining bounds of the roadway. They will be 
capable of carrying off a great quantity of water, williout being made Into the form of a square-sided 
drain ” The reduced Barticlos of the matenais of a road, when wet, assist the wheels In rapidly grind¬ 
ing dowp'Ihe surfsce, in the laipe manner as a lapidary cuta his jewels with the powder of the same 
kind of stone mixed with water. 

8‘415. DMrmt Undo i\f roads, and modes qf eonstrnrting ikem. — Bailmays of wood were first In. 

. traduced anoul IfiOS, and cast iron seems to have been first employed in them in 16(77. A railway with a 
declivity of I in 96, or S5 feet in a mile, will admit of one horse drawing from 12 to 15 tons down 
the declivity, and 4 tons up it. On a level railway, a horse can draw 12 tons. In some situations, 
where all the traffic is one way, the loaded carriages descend by their ffivn gravity, and pull up the 
emj^y ones. In others, the loaded waggons drag with them another waggon or truck, containing the 
horses Wliich are to pull up the empty waggons: This is the ease on the Darlington railway, where the 
' rest which the horses reemve while riding from one point to another, Is found to renew their vigour. 

(|x 105.) “The expense of constructing railways depends upon the nature of the ground they are made 
over, and the purpose for which they are intended. In many aiCuatiOBS, where the trade is altogether a 
descending one, and water scarce, they ore preferable to canals,And may be constructed cheaper; but 
for generu traffic, over a wide extent of country, they do not afibrd as cheap i means of conveyance as 
gahiis. The expeiise of carrying goods by locomotive engines on railways much exceeds that on canals, 
Wm roilwayiwith borset.*’ 

88lft The ftan qf coastrueOng a nUlwag " should be arnmged so gs to be adaptq;! to the purposes for 
•dMen tl to Imended. If tor local or private purposes, the tame expense it not necessary as when the 
HQway it flir general and public traffic. In the former case, the roils should imt be to heavy, so strong, 
or to exbeiwlve, as vrhen employed for the latter, and the blocb may be of much leas weight, and the 

IkttenlRgil UitptrfOet To form a perfe-* *-' “-*-■->- •--—*-*- 

be emiMfcd, the surfher of the ground c 

or tunning, to rates of indltnation npt_ . _ _ . . . 

last than ftfH poundt to the yard and they thoukl be laid on blocks or hard solid stone, each of not lest 
than i e CnUc fMt Thftte blocks tbould be set on a firm, solid fouM^tion of hard brq|ten stones, at 
least} ‘ .H.k, teGhAiadIy,calledbaUattlng.f)Theapace between fine blocks thOuM be iyied up with 

, and the wboie a&ould bo covered with gravel up to the I^el of thf boKbngirf the rallt 
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Whaf hM been mM rctotlitg to the'dcitiiiog of iliou)4‘lw igrtdily •tteoAlite'Ui 

, structing nllways. BsUnMids on which locoim>tlT««n^ne)i arc Mnployeaihould nqt fa« 
a tunip&e road on the Mme level with the roadi twt bytuhneli or viadueU. When hoiiaa ard eni^y^ 
it » not £0 oUiectlonable fc crosa road* on the tame levei; it ahould, noWorert If.fowilda, be araow! 
when it 1* Impladble, greWUnre should be taken toiceep«he top of tte raUi mi alevel wnh th^uadtee of/ 
the *oad, or rather below ifi and the Bpace ^Ween the nil* shoillik be kept alway* AHeihle thp **«• 
IcTck N A withstanding it iMms to be unlvdtaaUf beUeved that the practicaUlity of niklng ilt<|.Of 
locomotive engine* on railroad* baa been eftablisMra by What ha* taken place on fne Maiwheiter and 
liverpool railwig^ there are many competent judge* who «re of o^nion that 1C would not have succeeded 
, had it not been for the peculiar circuputancwof it* fbiftiing » direct communication between twh such 
4 rery populous, opulent, and enterprising tradii% towns os Kuncheaterand LiverpooL" (Ui 11^) 

8217. Paved roads, where there is much traffic, will be found better for conveying goods tbaa tiunfiike 
roads, constructed os they usually are. '* Onsa smooth, well.made pavement, quite noriaontal,It appears, 
Aram the expMlment* mMg with Mr. Macneill’a machine, that the resistance to draught is not morg than 
the hundredth part of the weight of the carriage and ita load, when the cartiitge U properly conAructisd, 
and mounted on straight and cylindrical axles. According to this, a horse of great POW^h would be able 
to draw on such a road, if noriaontal, df'tonsi and if wltli no greater inoUnatiOn than 1 in 

2i ton*. A coHimon opinion prevails, that because paved streets have almost everywhere btCn* 
suBfared to be rough and Imperfect, all pavement* must necessarity be rough and bad; but a slight 
degree of consideration will diow that thuCotiinion is without foundMion, and that, inpOuitof fact, 
cause of rough and bad pavements is bad management, arising ftom the ignorance those employed 
make tbeim or the wantpf sufficient fbnds for excepting good woik." (p. ISU) * 

8218. “ The first ot^ect to be secured is a good foundafion. For this purpose, a bed should be formed 
with a convexity of two7nchhs to ten feet, so as to admit of twelve mcne* of broken stones being laid 
upon it. Thesewhould be put on in layers of four inches at a time. After the first layer is put on, the 
street should be kept open for carriages to pass over it When this first layer has become firm and con* 
aolidated, then another layer of fbur Inciies should be put on, and worked In as before, care being taken 
to rake the ruts and tracks of the wheels of carriages, so that the surface may become smooth and con. 
solidated. 'ITie same process should be repeated with the third layer of stones, by widch means a solid 
and firm foundation will be ettablishcd, of twelve inches In thickness, for the dressed jming.stones to 
lie upon. The next thing to be attended to, is to provide proper paving.stonei,. These Ihould be cut 
info a rectangular shape, and of the hardest quality that can be procured; granite is the best, but whin- 
stones, some descriptions of limestone and fl-eestone, will answer the purpose." (p 13.1.) 

8219. WHh regard to the site qf the stones, that should be regulated by the intercourse. The streets 

should be divided into three classes, according as the tboroughiSure it greater or less. Fug streets of tho 
first class, or greatest thoroughfare, the stones should be ten inches in depth, from ten to fifteen inches 
111 length, and fTom six to eight Inches in breadth on the fhce. For street# ol the second clast, the stones 
should be eight inches in depth, from eight to twdive inches in length, and from five to seven inches In 
breadth on the face. For streets of the third class, the stoim should be six inches in depth, fTom tlx to 
ten inches in length, and (Tom four to six inches in breadth nn the face. * 

Si'JO. ^Jter having prepared a proper hottmnmg, the greatest care must then be beitgwtd in aettigg the 
stones. Fine gravM mjit be provided, cleansed from all earth, to form a bed over the bottoming of two 
inclics thick, for the semes to be set in. Strong mortar must afto be provided j and, betides the common 
tools, each {mvior should have a wooden maul, the head of which should be mode of beech or elm, and 
should weigh about fourteen paunds. The stones should be selected so that they iflay be laid in even 
courses, and so as to match, as nearly as possible, in each course, with regard to breadth and dmth. 

8221. In paving, the pavior should first set a stjone on the gravel bed, by striking it strongly ifownwatd* 
with the maul, and then on its sides. Then he should lift it out of its berth, and put mortar on the sides 
of the two adjoining stones; after which he should again place the stone in its berth; an# strike ita* hard 
as he ran, downwards and sidewise, with the maul, till it is fastened in the position in whiefe it is to 
remain. ]^ch stone should be set in this manner; and, when the pavement is ffnished, it will be *0 firm 


as not to require ramming. ' * 

8822. The crossings for foot passengers should be raised above the level of the pavement, by giving a * 
moderate convexity to the bottoming. Ti)ey should be made with stones of the sUe for streets oi the 
first class, more accurately dressed 

8223. The pavement should be farmed with a regular, but very moderate, convex surface, by riving tho 
bed for it the convexity already mentioned, 'fhere should be no gutter or other csiannel but that which 
will lie formed by tlic angle made by the surfhee of the pavement abutting on the kerbstone. The kerb. • 
stone of the pavement should be made of long blocks of stone, of a quabty suftleiently herd to resist the 
shocks of wheel* striking it. These blocks should be bedded in gravel, and joined with cement: they 
should be sunk four inches at least Into the ground, and be six inches above the pavement 
822i. '* The foot pavements should be made of well-dressed flags; each flag to have its sidts reotangulA, 
and to be set in mortar, with a very close Joint, upon a strong gravel bed, of six inches in depth. The • 
flagstones sliould be at least two inches and a naif thick; the surface of the foot pavement should have a 
declivity at the rate of one inch in ten fleet, towards the street” . 

8225. The paving and repairing qf paved streets should be done by the supieriicial yard, andby contract; , 

the s|)ecificatioDs ought to be drawn up with the greatest care, and ,accompBnied by aU mnessary plans 
and sections Rctioirt require to be made the moment they are discovered to be neceseary. As soon os a 
single stone gets out of its proper bearing, it should be taken up, and relaid with new bottoming; and a 
complete bottoming should always be laid down over pipes when the pavement is broknn up in order tp 
get at them. The paving-stones should be laid on loose at first, and left till the bottoming U consolid¬ 
ated, and then they shouy be taken up and careftiHy set in mortar. 

82^ Paved streets have been objected to, on account of the noise made by carriages passing over them. 
The noise chiefly arises from the boxes of the wheels striking the arms of the axle-trees; Bn% therefore, * ' 
when a paved street is exceedingly rough, the strokes of the axles ore ftequenc and violent But when a * 
paved street is pr^rly made, the surface of it will be comparatively smooth, and then both the nuubera 
and force of the strokes of the axles on the boxes will be greatly reduced, and consequently the noise 
made by carriages. When a darriage passes ftom a rough to a well-made pavement, the diffitrence of • 
sound is immediately qierceivable. ft is supposed l» some persons, that, if tho streets were paved in the 
way proposed, their surfoce would be too smoooth for horses to go safely over them; but this supposition 
is not well founded, except when that kind of stone is used which becomes polished by wear, ficotch 
granite and some other kinds of stone do not become polished, and, therefore, gsvemento made with them 
will never have sfi smooth a surikee at to bo unfit for horse*. A horse properly shod mil sqldom slip on 
a pavement, or fall, iwlest when thrown down by being turned too short, or other careleti manwement. 
The enormous expense which hat been incurred by ada|>tiim the plan of broken-stone street* in Condon, 
in plilbo of pavbmento, it Ailly established by the retuens wbmh wcseqircsentcd to the House of Common* 
in the year 1827. By this return It appears that the writ cost of converting 1 mile 2S0 yard* Been a navo. ^ 
ment intp brokcA-stone road^vai 12^24,; and thatfthe annual expend of nialntrining this t mile 9S0 
yards nas been 40034, being afthe rate of Is. Sd. perwuperficiri square yard, * 

8227. Beads partly paved, mtdpartly made with broken stones. “ Whenever the traffic of a rood {■ so * 
great a* til wqv down three ficbes of nard broken stones in a year, the middle parUif It should be ^ved. 

At Uils2ri%M wear half a cubic ysrdof materialsawUI be requisite for eviry luaeaiyaid of sigbte^ foet 
of thottreadth of the rqadk Tbit will make the expense of new stemes rione, for d, rnaAthOty^to foc^ 
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wide, jper mile, per annum (ii|mxMing the cubic yard of broken stonea to coat 12«.}, amount to 1030: If 
the middle twenty feet of the broken^tone itreeta in London, where the trafBc ii very great, were paved, 
a great eapcnae Voi{ld be aaved; at the aame time that the convenience of broken-atone roodwaya Would* 
not be taken away.” (p. 146.) • e 

8!228. '*<roaduiilha foundationiifpavemmt, and a turfaeeqf broken Mtmyf. Tbe,ft)tbwing apeciflca* 
tion of the manner of conatruoting a road of thia kind, of thirty feet in width, ia taken (Tom a cot tract 
for making a part of the Holyhead road. Upon the Iev('l bed prepared for the road materia, n bottom 
courae or layer of atonea is to be aet by hand in form of » close firm pavement llie atones Set in the 
middle of the road areto be seven inches in depth; at nine feet ftom the centre, fl ve inches; at twelvefirom 
the centre, four inches; and at fifteen feet, tMee inchfia. They ate to be aet on their broadest edges, 
lengthwise across the road, and the breadth of the uppaC edge is not to exceed four incbesdn any ca^ 
All thf iAiegularities of the upper part of the said pavement are to be broken off Iw the hammer, ana 
all the interstices to be filled with stone chips firmly wedgl'd or packed by hand with a light hamm»; 
so that, when the whole pavement is finished, there shall be a convexity of fi[iur IncbM In the breadth of 
fifteen feet from the centre. The middle eighteen feet of pavement is to be coated with hard stonea 
to the depth of six inches; four of these six Inches V> be first put on, and worked in by carriages and 
,horses, care being taken to rake in the ruts until the sur^c becomes firm and consolidated; after which 
‘tnt remaining two inches are to be put on. The whole of this atone is to bo broken into pieces as 
nearly cubical as possible, so that the largest piece, in its longest dimensions, may pass through a ring of 
tmi inches and a half iiuide^iiameter. The paved spaces on leacb side of the cighteeif middle feet are to 
she coated with broken stones, or well-cleansed strong gravel, uu to the footi>ath or other boundary of 
the road, so as to make the whole convexity of the rosa six inches, f rum the cen^ro to the sides of it; and 
the whole of the materials are to be covered with a binding of an inch and a half in depth of good 
gravel, free from clay or earth.” (p. 150.) ’ ‘ 

8229. The work of setting the pnvln^stones must be executed with the greafaivt care, and strictly 
according to the foregoing directions, or otherwise the stones will become Ibosc, and in tune may work up 
to the surface of the road; when the work is properly executed, no stone can move. If the work be cxe. 
cuted by contract, the ins|)ector should see all the operations as they are going on; he should walk over 
the pavement whan it is completed, and try whether the stonea be firmly fixed; and he should not allow 
any broken stMes to he laid on over the [lavement till it has undergone an examination of this kind. 

8230 In broking stones, the workmen would be required to break them as nearly cubical as possible: 
when this rule ia not attended to, a great quantity of materials is wasted by first splitting the stones into 
thill slices, and then breaking them into pieces that are too small and too thin. If the stones or top 
mctul are not broken very small, the proper degree o^sinoothncss of surface will not be obtained. When 
stones are verytiard, they never make a very smooth sfa/face; limestone will make a much smoother sur. 
face than whinstone and other harder stones, but they should not for this reason he [ircferrcd to harder 
stones i for these will wtar longest, carriages will nm Itghtgr over Hicm, and the expense for scraping and 
repairing will be loss. All the suit kinds of stones maRc heavy roads in wet weather; and in dry weather 
there will be fuoro flrirtioii upon roads mad^witb them, because there will be more dust on their sur. 
face. * « « 

821k With respect to the ronvetUy of a road, it should be so arranged that it should be sli'ght in the 
middle. In giving a ronvexify of six inches to a road of thirty feet in brcadlh, tfte convexity at four feet 
ftom the centre should he half an inch; at nine feet, two inches; and at fifteen feet, six inches. This 
will give the form o^a flat ellipsis. 

82J'2. The binding, which in the foregoing specification is required to lie laid on a new-made road, is by 
no means of use to the road, but, on the contrary, injurious to it. It Is, however, unavoidable, when a 




would make the draught of the carriages much too heavy for the horses. This binding, by sinking be¬ 
tween the stonc8,''dimini8hc8 the absolute solidity of the surface of the road, lets in water and frost, and 
contributes to prevent the complete consolidation of the mass of broken stones. In a district of country 
, where any sort of coarse stone can be got for making a pavement, it will be cheaper to make a road 
with a pavement and six Inches of broken stones, than with ten inches of broken stones without a pave, 
ment. t* 


823J. Boads made with foundations of rubbleslones, and a sipface qfbfohen stones,vMl answer fbr cross 
roads and others, that do not communicate between large towns, collieries, or quarries. The rubble- 
stones should be reduced so as none of them exceed four pounds in weight; they should be laid in a 
regular bed, seven inAies deep in the middle of the road, and four inches at the sides, and a coating of 
‘ smalt broken stonea, not exceeding an inch in diameter, should then be laid over them. 

82M A load rtiade whollff qf b^en stone, of twelve inches In thickness in the middle, and six inches 
at the sfilcs, may be found suitable for light carriages and little traflic. The stone shsuld be laid on In 

one be laid on. “ This plan 
iperior to all other plans, by 

,... . . . imber of turnpike trustees have 

adopted It; but experience has ftilly established its unfitness for roads of great tramc, in comimrison 
with roads made wUh a groper foundation. In point of fact, there is nothing new in this plan; for all 
the roads kingdom nave been made in this way, and the universal defect of them, namely, their 
weakness, is the result A road moilc on this plan will require, for two or three years after It is said to be 
finished, the exp<Nidinjrof large sums in new materials, to bring it into anything like even an imperfectly 
consolldateil statp; and, after all that can be done, such a road will always run heavy, and break up after 
severe frosts; for as the natural soil on which such a rood Is laid is always more or less damp and wet. It 
will necessarily keep the body of materials, of which the road is made, damp and wet; in consequence of 
which, the surfhee of the road will wear down quickly. Hard flrosts will penekwte through the materials 
, Into the under-solt; and, when the thaws take place, wW break up the whole siirlhce. It is in this way 
< that the ridnous state of most roads, after severe ftF-^ts, Is to be accounted for.’* 

8235. ItoiMfs moite w/th graoel The bed being prepared, a coating should be laid on fimr Inches thick, 
ftind carriages allowed Ui^s over the road, the ruts being filled In as soon as they wpear. When the 
first roat has become firm, a second coat once screened, that Is, freed firom the larger stones and the 
smaller gravel, should be laid on three inches thick, and treated as befolc. A third coat of well-riddlad 
gravel should afterwanls be put on, taking care to break all pebbles exceeding an Ineh and a half in diame¬ 
ter ) and this process of ratting cm layer after layer, allowing a considerable interval between, should be 
eonftnued tUl thxo is a body of gravel on the road sixteen inches thick, declining convexly towards the 
sides, where the thickness may be ten inches. The strongest and best part of the gravel should, of conrie, 
be pfit in the midfile part of the road. A road made with gravel in thh way here refiimmended wiU be 
much sttonger than gravel roads usually are; but it will be much inferior to onetiiade with stone matfr 
rials. The roundness of the gravel stones prevents them feom becoming oonsoUdated fay pretsare^ so os 
to fbrin • perfieetly bard road surfaifet and when /f»e gravel consists of ilmestone,,^iift, feeestoneS sand. 
aUne, or other kinds of weak stone, it is so ra|ddl]&ulverised that thefriction peodueed by wheels passing 
over it adfeiggeariy to the labour of horses.” V, t * •. 

823a Fences. Walls aro preferred to Hedges, because they require leaf room ; and at once give a neat 
dhd fintsbed aRiearBiice to a road. Hedges are to be planted on nanks, and the diteh Is always to be on 
the ncid lido of the ftiank. All roaii.fence8 should be kept os low tis poaslBie, in order that thev may not 
iHterprpt the sun and wind. '’Hedges should be trimtaed every year, in August and Septanbeu^ying 
a line and b^et (mould} to Insure regularity. ‘ * . * ' < 
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8837. Jloi^ waw^ — ought to be placed In a direct line vitiwthe toad which to to pan over 


/ v/f// 

-? 'wm/M. yy/// " 


• turnpike roads near large towns should not be lets than forty feet, ahd oh other ro^s thlrty^slx, thirty, 
twenty.four, or twenty feftt The inclination of the sides of bridges should never eacced one in thirty. 
The waterwaygof the bridge should be ample, so as to allow the highest floods to past away Itecly. 

8808. Retaining walU, oT those which are built on the hill sideofla toad in a rugged and precipitous 
country, i%qutte to have a secure foundation, Jhd to be carried up with a curved batter (slam) on tbe 
face or tide next the road, at the rate of one Inch and a half of curve ftir every fiwttn height 
SSSSL Bieattnatt*,ot thoae which support a road on Its lower side, ^ould be hulM In the tame manner 
as retaining waluc; and, like them, they shouldflncreate A thicdmess downwards, st the rate of two incbM 

* and a half fpr every foot m depth, by a regularblope on the outside 

^8SiO Fence-mMt may be built without mortar If tbe stones are flat.bedded ^ t 

8241 Cross dmiiss should be built of good mssonry, eighteen inches in the clesr 
8242. Itdetg or openings {or the wster from the side.4;banneto of a road should be in stone masonry, ten 
inches by sixteen inches, covered with sound flagstones, the top of which would be at least six inches 
f above the level erf the channel, as 

_ ..._ ^ in fill 1221, in which a is toe, 

- ~ flagstone, 6 the opening fbr the 

I fejiW *" i v water, r the channel of the road, 

miH d the cross drain, sad e the surflusP 

.. ^Ms I tMUMlii of tlw footpath. Inlets may Iikew 

wise be made along the cbannols, 
and sbonid be tovered with Iran 

8243 OutleU may be built of 
. toick or stone, about a fbot sguare, 

~ '' the purpose of carrying th« 

.water ftora the channels under 

the footpath or fence into the outside drains, or to the cross drama, as the case may be 
8241 iiep^t are made along roads for holding materials for repairs, they are rectangulaveceases, with 
back and sidewalls, the former twelve, and tbe latter each two yards and a hmf in length Ibis 
apace will hold twenty-five cubic yards ot materials, and four de|i8ts on a mile, at 428 yards apart, will 
contain iUO cubic yards Depfita should never be farther apart than a quarter of a mile, so as to admit of 
the materials being moved flrom them in barrows. ^ 

82^ TvU-kouta arc recommended to be built 4n a strong substantial manner, and to lae made suitable 

* and comflircablp fbr 

, . er, h ,. ' the persons who are 

1223 1?^ 51 "*'****} **|®*®’ 

L — . may be srate^^M 

or inoie The toll gatis at South Mims, and on the Coventry road {fig 1223.', ate hung on ** (ollingeto 
patent binges, wbiin are particularly fit for tins purpose. thLy run about bvg fiict along tbe upper and 


out bvg fiict along tbe upper and 



11 of the Ac, and are oonnected by a diagonal piece of metaf, earned ftom the bed of toe lower 

. . F.e,/m .^1.^ ___-_.a :■__ A...... *1 KmKmfIst awa 


the iMual maoner of lunging gates 'ihe ci^)* and plinths of mttal are also a grttt secunty to tne posts 
by preserving them froin the eflbcts of the weather, and by preventing tbe wheels of earriaget ftom 
cnaAng their angieu ,. . - . 

8M7. *' liapphi^otti are set th the grouim at proper places, to prevent the gatm from Mming ^ iw, 
and atraming the hmgfls , these posts are about two feet and a half above the grwn^ ana two feet In m 
Ciitdies or cuclu are Irt Into toese posts, to hold the gates open when thrown bm • ihese catches 
about Aro tnehoi Ihim the tide dt thd posts, and turn on a pm wilmn the !»»*» toe inner ^ of t^ 
catch being made heavier than the outer. It Mwayt th|ms that end up, and by that mews » wei hOM 
of the bottom of tne tower bar flf the gate, by a notclJcut in it for that purpose ■ by making (he catebra 
in this iray, they are out of the reach of injury In tbe conUnon way they are put on the ^ of llm 
posts, (li^ which they prqtoi^ix or seven Inches; In conscqueiite of-wfaiqp they are ftequently to^ oflr 
ny wne^dr eacTiages amf waggons •• (p 224.) . _., , . v , 

8SM ZSanm are required Ibr all tollgates, tbev fhquld be made slhiilaTTO the best coach lamps, with 
‘powerftilielMtori, snd JOige airholes, they ewy be nine inches high, and six inrhet wide m the dear 
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' be made higher than they genenHy are,-end of very hard atose ef a Ileht 

coloor. tif. US^ U the form uied oa the Holyhead road. 

WM. rrf 1284 ‘ MoHagement qf roadwork. Af toon ai the pmho ' 


^ l>rt))04ed road: 3d, the ticra of the cifUinga and 
MHHjajlMW *embankmentr; 4tb, tlie form of the bed of the rtud, and 

footpath; and 5tb, the couracs of mater(eU to be laid on, 
BB KjWBH ! Aid the thwkneaa of each couraa Drawinga ahould aliio 

HBSWSIw I be made,*deaeribing the plana of the bridgga, culverta,' 

I croai drama, Inleta, outlrta, depdta,,Bnd fencea which are 

X required to be made. II. A apccincation ahould be prob 

' I pared, to explain in detail the preclae method of executing 

' every part of the work. HI. After the apcwiflcatiun haa 

' been aettled, an eatimato ahould be made of the cxpenae 

I to be Incurred. IV. Next a contract ia to be entered into, 

' which, if the plana, anecificationa, &c. have been properly 

9 ! made, will be found the moat aafe and aatiafactory mode 

* I I of execution. ' Select a contractor of akiU, integrity, and 

I I capital, and rather overpay than underpay him. V. In 

_1 .L prcpaiing a deed of contract, refer to the drawinga and 

" . S.J. apeciflcatlona, and provide a clAue to prevent all devi. 

s' ationa tVom them, except by agreement in writing. VI. 

c' Before the work ia commenced, on inspector ahould lay 

SI 7 out the work, aettle the levela, and nee thnt'cver) thing ia 

A done agreeably to the apeCiBcationa. The inspector ahould 

he a person of ronsiderable experience as a civil engineer; 

I J and it la on the akill of the chief engineer, in engaging 

§r I / men of this kind, that hia succeaa in accomplishing great 

I ) works will very much depend. VII. The mode of paying 

j I the contractor should be as the work proceeds: for which 

I I purpose it ought to be measured by the inspector every 

I ( fourty week. 

. —--— 8251. 'iviproving old roads. Here nearly the same ob¬ 

jects are to be attended to ai In making new ones; “ such, for instance, as the direction, the longi¬ 
tudinal inclinations, the breadth, form, and hardness ^f the surface, the drainage, and the fencing. For 
the purpose of ascertaining in wliat resiiect an old road ia complete or detective in these points, the fol. 
lowiDf queries have been prepared. The aiAwcrs that can be given to these will at once show what ts 
the s^te of a rdadi. — 

lat. Is the direction of the road in the siiortcst line that can be found, without having to pass over steep 
hills, or other obstacles ? > << 

Sd, What are the rates of inclination of the hills i> Is there no more ascent in the road than is neces¬ 
sary for reaching thv heights of the country which must be crossed 7 
3d, What is the breadth of the road 7 Is it everywhere the same? Is it defined by side channels, 
having along them kerbstones, or borders of grass sods ? 

4th, Are the channels on each side of the road on the same level 7 Is the convexity of the surface 
uniformly the sofne in every nart along the wliole length of the road ’ 

6th, k. there a footpath 7 What is the height of it above the side of road 7 What is its breadth 7 Of 
what materials is it composed'7 

6th, Is there any waste land between the road and the fcncea of the road 7 In what state is it? 

7th, Isthe surface of the road higher than tiiat of the adjacent fields 7' 

8th, Of what materials does the crust of the road consist 7 What is the depth of them in the centrp of 
the read, and at a distance of five feet on each side of the centre 7 
9th, Are there sufficient drains for carrying ofTall rain and other water 7 

10th, Are the fence low 7 Are ttey raised on ground of the saorie level on both sides of the road 7 
' Arc they of the same height on both sides, and parallel to each other 7 

The answers which can be given to these queries will show what the defects are of any road to which 
they arv applied, and what is requisite to be done to improve it” 

8^2 l&pairine roads. This ought always to be managed on a regular plan, more capertally with re. 
fllrencc to, “ Int, The quality of materials. 2d, The quantity to be put on per mile per annum. 3d, The 
preparatldn of the materials. 4th, The method of putting them on the road. 5th, The number of 
labourers to be employed.” (p. 270.) 

8253. fnaterials used should always be the hardest; for it has been ascertained by experience, that 


on new coatings. Limestone is liable to the same objection. Mndstene Is very well adapted for the 
fopndatiot) of a road, but much too weak for its surface. Flints vary very much in quality as a road 
moteriaL The hardest of them are nearly as good os the best limestone; but thq softer kinds ate quickly 
' ‘ ' la of < 

of the hard sorts of stones, will make a good road, .larticularly when the pebbles are so large as to admit 
^ of their being broken; 'but when it consists of limmtone, sandstone, dint, and other weak stones, it will 
not J for it wears to rapidly, that the ertut of a road made with it, always consists of a large portion of 
the earthy matter to which it is reduced. This prevents the gravel flrom becomin^consolidat^, and 
renders e road mode with it extremely defective with respect to that peffect hardness which it ought to 
have.” ' ‘ • . 


snateriaU to be put on the road in the course of a year will be regulated by their 
ic on the road. The materials should be quarried, cartel, and broken by con- 


' ^S>. WTrt respect to preparation, stones should be broken “ to a siae of a cubical brm, not exceeding 
two Ifichea In their largest dimensions.” Gravel ahould be sifted at the pits, so tlmt no stone larger than 
one quarter'of in inch in diameter iffiould fee carried to the road. The road labour®* shouM again dft 


825a Jfe materials should he laid on in smstU q^tanutfes at a Hms, talvng care to SK up rut| or hoDows 
^ soon.hs they appear. “ In those placn where the surftce of the roadhas become much wort, a coat- 
Ing of tifee Inra and a hidf if materials should be laid on: that it to say, a coating only a riMle stme In 
{tolidtliett, when slobes arc tfsed; and when gravel U used, a coating not faceedmg one inch to tblckiuiss. 

' If tobre materiata are necessary, dfiey should be Igiff'on after the first coating it worked in. ^e work of 
' setting roads, by layjng on new coatings of materiais,^ugbt to be done bcliyqcis ihe«ionThr«f,octi»cr, 
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•nd April, ud-whm the curftoe of (he HMd l« wet By failing on the inaterla!iettlil*«eueo «f the peer 
in thin cqettngi, they are toon worked into the lurfaee, without betns cruthed into powder, end without 
• produciiM eny great dutteis to hotaea drawing carriages over them." (p.*S7A.] 

82S7. In arranfiing tk» tab^en on a.road, it should be divided into “ diatricti of four miles each i 
and a forem^ w\M» thre^^rera, should be appointed for each dhtrict The foreman »nd one or 
moig of the labourers ahoilW be doily on the road, tricing care thaftlie aide channeis of th? toadm kept 
Gleae, making good any injury to the roadf as soon as it appears. The foreman should wmk with 
the roell: he should take care that the orders of the surveyor are attended to, and be able to measure 
roadwork.” (p,S7d.) The water channeU and drains shculd l»> parUculorly attenHed to, and in October 
in every year they ought to undereo a gen«afrepair. Kt that season, also, the surface of the whole road 
‘should bo scraped, “all ruU and hollows shouhl be careftilly Ailed with materials, and all weak parts of 
Idle surfoce coated wito materials; that is to say, the road should be put, in every respect, lnW% cmplete 
state of repair, so ra to prmerve it from beiisg broken up during the approaching winter. A road should 
be scraped, Qrom time to tme, so as never to have half an inch of mud upon it ThU is particularir 
necessary to be attended to, when the materia), are weak; for, if the surface is not kept clean, so as to 
admit of lU becoming dry in the intervals betweeivihowers of rain, it will be rapidly worn away.” Hedges 
fc ihoulcl be kept clipp^i end branches of trees lopped, superior cnnditU>n ofroi^ which crou unpti; 
closed lands, and of those which run south and north, rather than east and west, shows the great benlhu 
of a free exposurd to the sun and air. 

8858. nte fruauet qf a tumptke road shrtild require the surveyor to lay before them, at«he commeao* 
ment of every year, an estimate of the work he proposes to perform in that year: and lie should make uw 
a months account, as well as an annual account , 

88Sfl. Aoad intirutnenU and iooU. The principal instpiments are theodolites, spirit levels, and sextants, 
which are used in laying outvoads. Road tools are spades,1285.; shovels, dg, 1205.: trucks, or small 
waggons, for rcmovbig earth j hammers for breaking stones, j%». J227. and im.the handles of which should 



be Aewlblc, and nAde of straight-grained ash; the small hammers having a chisel face, and the larger 
ones a convex one, about Ave eighths of an inch in diameter. The hammers should be made of cast steel, 
which wears much longer than wroifght iron, and seldom breaks at the eye Pronged shovels are useful 
for Ailing broken stones into carts or barrows: a man will not only lift more stones with them, but be 
will lift them without taking up earth. Scrapers for scraping off* dust or mud should be made of wood 
shod with Iron, or of plate Iron, six Inches deep, and foom fourteen to eighteen inchgg long The best 
scrapers are madeAcf old saw-plates, stiffbned on the back by a nib of wrought iron, or a piece of rim 
board. Hedging-knioes are required for trimming hedges, which they do more expeditiously 
than shears. Working levels, which resemble a common brickl^er’s levels, are absolutely necessary 
in la^g out hew worka On Ihe horisontal wooden bar should'lfc plaqed four gauges, made to move 
perpendicularly in dovetail grooves, to the lower eddS of the bar. Each of there should have a thumb¬ 
screw, ip eider tbit, when adjvfted to its depth belouihe level line, the gauge may be fixed insthedesired 
pc^tlonT ** LeveU for laying out skmei are best made of a bar If wood, three inches deem one inchthiefc, 
■ ‘ * t long: on the centre near the middle of the rod, a triangular f' eorwood ofthesBmetntek• 
' ] bihe sides of tms triangulsr piece are so formed, that whrii be roddk placed upon a nope 
X or one to three, a small pocket leverp^Mied on one sidu of C ! triangle will be horlrimw, 
Me srill rAnaiHin the centra” * 
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82% Ring gmges an requiied fbr aicertaininff the size of broken rtonea. 

8281. Road /egif lotion. The turnpike ejrttem Ii coniidered as so far good, as, by putting the manage* 
meat of roads into tl)e hands of locfi proprietors as trustees, a larger road revenue has been raised than ’ 
the countiT would bare been willing to pay to government for their managexient Great errors hare, 
nowerer,lMn committed in carrying the turnpike system into operation. The goveriynent hi not to 
blame for this; because the businessdias not been In its hands: nor the civil Engineers, berause they have 
not been consulted by turnpike trustees. "The country AsnUemen of England, in point of focti' are alone 
responsible for the defective state of the roads, because the business of managing them has beeif vested, 
by the le^lature, exclusively in thdr hands.’*' (p. 391.) p 

8262. Sore than dotMe the money necessary id^aised, and the works are performed in the most slovenly 
manner, w not at all The trustees on each trust are b{r far too numerous; they ought to he reduced.' 
and readewd responsible to a board of control, appointed by government Un^r such a board, the 
Holyhead road was improved, and the late Mr. HuiKisson,<nrno was chairman of this board, observed, 
that aK the roads In the kingdom ought to be placed under similar control , 

8263. Parish roads are, in general, much worse than turnpike roads. The private Interests of a vestry 
lead it to be satisfied with very imperfect roads. Theisurvcyor is appointed to act only for one year; a 
proceeding founded on the vulgar notion that the management of roads is something that requires no 
education, skill, or science. These roads ought to be managed by county commissioners, as in Scotland. 
(p.312.} 

• 8Z64. Scotch K-oadt an superior to the turnpike roads of England. The road management of every 
vounty is vested in trustees, whicb is attended with the following advantages:—" 1st, A more efficient 
governing authority is provided. 2dly, The obstacle tv a uniform and efficient nmnagement of the roads, 
which the small divisions of parishes occasion, is obviated by giving the general management of all the 
roads of a coupty to the general meetings of the trustees. 3dly, The funds for maintaining the roads are 
derived foom a regular assessment on the lands, instead of statute labour. 4thly, The surveyors are ap¬ 
pointed permanently,and with fixed salaries.” 

836S. Irish roads arc under the management of grand Juries; the defects of which plan is, that the 
governing authority is insufficient, because it docs not represent the interest concerned in rood afihirs j 
and because there u a want of " correct moral principle” and " pure habits” among Irish grand juries. 
(p.318.) Thq^otch, therefore, is recommended to be introduced into Ireland. 

8266. AppeMa. No. 1. is a description qf MacneUl's road indicator, which Mr. Telford has declared 

to be, " for practical purposes on a large scale, one of the most valuable that has been lately given to the 
public.” (p. 338.) It may be described as a dynamometer of an improved desrriiition, attached to a 
carriage (a light phaeton), in such a manner that no ipart of the moving power is communicated to the 
carriage, except through the agency of the inatrumenti The Indicator may also be attached to the fore 
part of any carriage, cart, or waggon. Besides pointing out the distance passed over, it marks the 
power of draught at every ten or twenty yards, and the rat(p of acclivity or declivity on every part of the 
road. ' 

8267. MacnsflFs road indicator may be aipilied to the following important purposes: —1st, ItalTords 
the means of asrci^tainiug the exact power required to draw a carriage over any line of road. 3dly, It 
can be applied to compare one line of road with another, so as to determine which of them ls*thc best, 
and the exact amount of the (ftfierence, as,regard8 horse power, both for slow and/ast coaches. Sdly, The 
comparative value of diflTerent road surfaces may be determined with great exactness. 4thly, It affords 
the means of keepipg a registry, in a most accurate manner, from year to year, of the state of a mad, 
showing Its improvement or deterioration, and the exact parts in which such improvement or deterior. 
ation has taken place: 

8.’6& Practical examples explanatory qf the foregoing statement. 1st, Let it be required to determine 

the expense of working a four-horse coach over the line of road foom - ■ to - . .— , at a velocity of ten 

miles aiv hour, Pappose the instrument has been run over the road, and that it has been found that the 
average power required to draw a four.borse coach over the whole line amounts to 350 lbs., and the dU- 
, taiice equal to twelve miles. Let the average power which a horse should exert for eight miles a day, 

, with a velocity of ten miles per hour, be assumed equal to 60 lbs.; tlibn 160 x 8 = 480 lbs., raised one 
mile in the day; and taking the daily expense of a horse equal to six shillings, wc have 480 lbs. : 6a ; : 

1 lb.: *15, the expense of horse power exerting a force of I lb. over 1 mile. Inence 350 4- ‘IS +12 nmes 
= 630 pence, or 21.12s. 6d., the expense of horse power required to work a four-horse coach per day over 
such a rood. 

8269. The most implant and useful application qf the instrument is, perhaps, that of being able to 
' ascertain with accuracy and precision the state of any road, foom time to time, as regards its surface; 
and the state of repair In which it has been kept 


applied or wasted on any line of road; and it will enable trustees, who let the repairs of their roads by- 
contract, to determine whether or not the contractors have done their duty, and kept the road in the 
same state of repair as atifirst, or whether they had improved it, or suffbred it to become defective.” 

8371. Apgs^x II. contains a report respecting the street pavements, tfc. qf St. George's, Hanover 
Square, In t^lch the present system of macadamising streets is condemned as in every respect bad. 

wit. AppenMxIlI. is a notice qf Mr. IVcdker’s plan of paving roads along the sides, bv which the car. 
men on footpaths or sides of the roads could be close to their liorses without interruption, or being In 
danger of accidents from light' carriages; and the unpaved, being the highest or middle part, would 
be more easily kept in repair. This plan was adopted In the Commercial Road, Middlesex, In 1820, and 
has been subject to the bcaviest traffic ever since: it has cost very little for ru^rs, and is now, 1884, in 
, excellent order. 

8273. Appendix IV. Seport rsspeeting the expert qf the Holyhead and Livervaol roads. It occupies 
a number of pages, and will be useful to young engineers, by showing them the forms in which business 

*|a transacted, and assisting them in comiuittiDg their ideas to paper. 

8274. Appendix V. The principal clauses ef a Scotch act qf parliament respecting,roads, which it is 
thowht might be imitated In English and Irish acts. 

S2m Appendix VI. Tables respecting turnpike road trusts, extracted forom the reports of the Lords’ 
Ooiemittee on that subject 

en& Vote Jt Investigation of the best plan for ImproviDg the road through Stowe Hill vaHey. 
Bjr John MacneuV This n a most valuable paper for the young engineer ■, it contains arguments, com. 
parsmeviewhSMcUeations, and estimates, ftiil of instruraoa * 

8377. Soto A noolh of the resistance produced by coU'ialon. 

8878. AMs C Prooft of the resistance occasioned by friction. 

83^. HateP. Prooft of the rcshtance foom tim force of gravltf^, when a road is not borinmtal We 
have Mrewiv oednpied to much space, that we oaCiot afford room to give the subitance of these notes; 
but the lMf« Itselr will toon find its way Into the library of every civil enrineer, road-ntaker, and country 
gentlenum. 'We need hardly say that 14 Is by fat the best work on thdsubject which has appeared la 
Simland. ^ o • 

K80. An hulrummt forjneasuritui the inelinatton qf roads {Jig. 1218.) Is thus described in Trans. 
AM<aisdSoe.,val, viil p. 62.T—" 4 sUp of wood mutt be procured, measuring three tncheiJiTetd by half 
anlfich thick, and sixteen feet nine inches long, Whicb vnust be cut info fowv ^ngtht. of five' ttet three. 
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inch^ ave feet, three feet three lnehe^' and three feet three inchea, m Aked as follom : —a a, dre feet 
" - — -1 . three iijches ; bb, An feet j c d, three 

a A — --— feet three inches f «/, three feet three 

^|9|H « _ -* Inches: siic thick screw nilti are also 



naiti 

required, one inch long.* Join « d and 


requIn 

e J%y a' screw nail, inserted about two 
inches from the end of each, and exactly 
one inch feom thhir upper surfeces, aa 
marked a. From the punt a, upon e /, 
draw a line, measuring tbirty>six inches, 
towards /, and exact^ One JBcb distant 
from the upper surfhce, ana difidc this 
line into thirty-six parts or Inchqp. It Is 
self-evident that each of these points, 
when elevated above c d, will snow a 
rise of one in dfteen, twenty, thilty.feur, 
&c., as the case may he, providedat; d, 
which should be divided into inches 
numbered on the uppeaedge, shall te 
horizontal; and e /snail punt to a upw 
or mark, as high above the ground o 
c d is; this is efibeted by flxlng b b 
finniy upon c d, at right angles, and 
either having a plummU g suspended, 
as in the figure, or a spirit fevcl nxed on 
the top of c d. I prefer the plummet 
made of bobbin or small cord, with a 
piericd bullet at the Ixittom. The ln« 
strument is retained in a level or hori¬ 
zontal position by the a^Astance of a a, 
which IS upon a movable pivot, made 
by one of the screw nails at b. The 
distance of o a from & 6 is immaterial 
A small stop is fastened at the bock of 
b b, for the purpose or preventing ef 
from felling below c d. The rise of a 
road is shown by looking from e -to¬ 
wards /; the felt of a road, of course, 
by looking iVom / towdTds <r, and, if 
great correctness it* required, me ob- 
servationahould be reversed.” 

g‘J81.—SSI33. Sumitig qf lime, amt 
maktiig qf briekt. A variety of forms of 
limekilns, and of kilns for burning bricks, will be found described ill the Enryclopecdia qf Cottage, Farm, 
and FUla ArcHtecture. 

_ 8282. — 3918. Succetsion in the kinds qf trees. " There is reason to fear that a judicious rotation of crqpa 
in arboriculture is not, as yet, well understood; doubts are entertained, for instance, that the Scotch pine, 
as a previous crom is unfevourable to the growth of larch, having a tendency to produce rot at an early 
stage of growth. It is well known that the Scotch pine is an excellent preparation for tne oak, ptoducing 
rapid growth where that plant would not previously have prospered, although it may be injurious os a 
foregoing crop to other re8inous.pUiit8; and os the Scotch pine and the larch, as a mixture (S958.), are* 
known to prosper tolerably well together without engendering disease from thdr proximities, It may be * 
inliarred that it is not so much from the excreraentitious matter exuding from the growing roots of 
Scotch pine that larch receWes injury, as from the poisonous matter, absorbed by the spongioTes of the 
growing larch, proceeding from the decaying roots of Scotch pine in the soil It therefore becomes a 
matter of importance for the forester to consider how far it may be advisable tosmix larch with Scotch . 
pines in plantations (a practice of frequent occurrence); as, in the process of thinning, a process more- 
or less necessary in every plantation, many roots will be left to rot m the soli, and these, in a state of 
decomposition, may prove seriously hurtfkil to living plants on tlie same spot. It may be safer giractice 
to plant each sort in masses (4012.), observing not to plant larch on an open dry loam. Incumbent on ■ 
ferruginous subsoil” (A. Q.) 4 

8283. — 3923. A new giutrd for single trees in parks and in lawns is described in the Gardfbfag., voL 
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vi. p. 48. It consists of low 
stakes with rails nailed to them 
in BU(h a manner ji to form a , 
fabxagonal iilatforwr of paling, 
ten feet in dlamctei! andf lOiout 
eighteen inches high, round 
each tree, or-group, The Oil- 
vantage is, that it keeps faorsM 
and cattle oif os eSbctualix as 
a high paling, and yet Is not 
ollbnsive to the eyfe This in- * ‘ 
vention has been termed • 
dendrophylacton; its vertical* 
nroHte is seen in Jig. 123U., and 
Its elevation, or rather section, * 
in/g. 123U 

8284.-3^. Disposiw qf trees in plantations. Mr, Lawrence, under ordinary circumstances, prefers a 
mixture planted at regular distances; and he gives, as an example, a square plantation (/to. 12SS.), formed 
of oak, ash, and laKh. The gre%t advantage of this regular msposition of the trees, wwh In regard to 
distance and kindsf is, that the future management of the plantations can be predetermined, wid, os It 
grows, regulated with perfect ease and accuracy. For exompleJJie trees in this plantation being six feet 
‘K'*' thini^g will be required until the ash attains a lUffleieutaize for hurdles, hoops. See., which 
will bf from twelve tp flfteen yekrs’ Iprowth, accordir, to the quality of the land; or even eighteen 
years* growth, if me land is vero poor. At this per cut off eJeiy other ash. In the rows composed 
exdutivelp of ash.'with a blow Ih an upward directi'.,., from t«m to thred inches above the Aound, in 
order tbit the stools should shoot again. The next year cut off oil the qsh between the larch and the oak 
In the same manner. The folWiog year cut out the remainder of the ash with a downward blow, under 
the ground, to iwevent them ftom shooting again, ({^e ash left for stools 4111 prooBce, in the summer 
after ratme-eeveral shoots: these should he tbjnned out, leaving n<ft more than three or four of the 
•best jdeeen for e eft^ Wam these heve attained sufficient growth to be croyrded by the larch, the 
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latter wt'I be flrolhi twenty to twenty-five yean’ nowth, and should be cut out as soon as the sap is 
sutfloently in action to admit of their being barked, as, though their bark docs not bear a price in pro- 
'{lortiOD to that of the oak, with reference to the tan it yields, it will pay lor the stripping Upon this 
nhui It IS obvious that any labourer could effect the necessary thinning without any superintendence 
ne could not make a mistake If a variety of timber be desired, a sweet chestnut may be substitil-cd 
fbr every other oak, as both thrive well, generally, on the same soil, or any’othcr timber trees may be 

P lanted, more suitable to the particular soil, kee|>iiig them in the places assigned m the plan to the oak 
he underwood may a'so be varied, by the introduction of the oak, wych elm (U'lmus monUna), S^llix 
chorea, haiel, &c, all of which form excellent cmmwe wood, but they must be introduced in regular 
order, with reference to future thinning (Gard Mag , vol x p 30) 

8S86 ir 3929 To grow the beet and most valuahU Umber^ the trees should stand rather closely together, 
and be regularly pruned, from the time they are five feet high, until a dear stem is obRiined of at least 
twenty feet Clearness of nain. undetenorated by knots or flaws, constitutes prime timber, and it is 
1 imposrilde‘i .0 nave it so, unless the trees be carefully trimmed when young f he leading shoot of the 
stem should always be allowed to have pre eminence, by cutting oil lateral branches which act as rivals, 
and such brandies should be cut off close to the bole, when they are not more than one Inch in diameter 
If allowed to exceed this<iise, the wound made by the removal, though It will be shortly afterwards 
covered witffnew wood and bkrk, will always remain a flaw in the timber when cut up fbr use Small 
•pmy growlhg on the trunk does no injury to the grain of the timber, and if all branches, as they arrive 
at the slse mentioned, be pruned off, till a bole of sufficient length be obtained, very fine round timber 
will be the remit It must be remembered, however, that the trunk is not enlarged by pruning, but 
rather the reverse; hut, as length of bole, dearness of gram, and perfect soundness, cannot bo bad 
wl^ont pruning, and paying attention to the trees In the early stages of their growth, a portion of their 
firth muat be sacrificed for the more valuable properties of length of bole end excellence of timbM. 

* \J Mam, its Brit Farm Mag , vd vii p ld2) 

' 8B86.—89S0 The perforator (flg 1233.) is used a a substitute for the spade. In planting young tap. 

footed trees in rough ground. It was invented by Mr. Munro of the Bristol Nursery, and, in that 
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naighbouthood, in 18SI8, cost about ilght sbittinn In using iL one man^mpioys the Instniinent. while 
another tpan, or boy, hoWa a bundle of plants, The man first inserts tlielnsirumeot in the soil, holding 
' it up for the reception of the plant; round which, when introduced/ ho inserts the irdn three times, in. 
order to loosen the soil about the roots; be then treads down the turf, and the planf becuuies as firmly set 
in the groundgu ijr It had been long planted. Two men may set from fire hundred to six huadied ^anta 
in asday with this instrumbnt. (Oara. Mag., voL iii. p. SIS.) * • 

8S67. -^3H54. TAe sultfect <if preparing larg/gfreei mtenaed to be iramplanttd bp cutting or thortening 
their r$ott has been treated upon, in a very piasterly manner, by Mr. M'Nab of the Hoyal Botanic Oarde^ 
Edinburgh, in ^e tjjaarierly Journal <if Agriculture. The folk'wing is the csscncc’ot the article allude 
to: — The practice of cutting the roots onai|e trees, gt a certmn distance ftom the stem, a year or two 
previous Uvremoval, is excellent, where time (fallowed tot the operation, or iu necessity foreseen; but 
Mie opinion, that theachlef advantage derived from this otwratioii arises Oom the foriiastiu# of young 
roots, or fibres, is denied. The principal cgiise^uence of this mode of mutilation, is the citCckl^ven to 
the growth gf the tree; bv which it is, to a certain extent, stunted. Every large deciduous tree i^ves 
a clieck when transplanted; and, by beginning the operation of checking a year or twuibefore trans¬ 
planting, it is rendered more gradual , 

8288. The economy of Mr. M'Nab’s mode is thui shown:—“ Let three trees of the same klnd„^nd as 
much alike as possible as to age, size, health, situation, soil, and expmure, be selected, each litwut three 
umlertnce a1 ' ' ' 


trench, eighteen inches wide, ne cut round cacn, at the distance of eight feet from the itmn, aiid down to 
the subsoil, so as to divide every horisontal root at the inner side of the trench. Let this trench be ifR 
oiien round the first tree till the {leriod ot transpltyiting, but round the other two let it be filled sgaiB 
with the earth which hdd just been taken out of it. At the period of transplanting, lot the three trees be 
remov^ with equal care, and planted in similar situatidns and soils, the whole operation being conducted 
in the same pnaaiier, with this difibrence only; in the first, let any new roots which may have formed at 
the cut extremities, in consequence of earth having accidentally fallen into the trench, be disregarded; in 
the second, let all the new roots which-have formra in this situation be cut ofif; in the third, let them 
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a cbaaiier rate, than the last. The length of time which should be allowed to elapse betwdw the cuttings 
of the roots and the transplantation will vary with the season; after one wet season the trees will be as 
fit for removal as after two dry years.” 

B289. Two bad methode <if tran^lanllnf' trees are next described by Mr. M*Eab. By both these 
methods manure is applied to tlie roots ot the drees previous to their removal. In the one case, the 
manure or compost is placed in a trench, cut rcniiid at three or lour feet from the stem of the tree, and 
by the other it is laid on the surface of the ground all round the stem. Beth methods ate bad, from their 
producing an excess of vigour in the tree. Ity this, the constitution of the tree is brought into an axti. 
ficial state, and therefore it is much less able to bear the shock of removal, than if it had been left alone. 
Enriching the soil about trees, after they have been removed, in order to assist them in tegainiim their 
previouswigour, is to be recommended; but, it this artificial enrichment is continued Inany years after 
transplanting, the trcewwill be thrown into an unnatural state of growth, which it could not cAitliiue 
without the continuatira of the manuring, ” There cannot he a doubt that a tree, taken up and trans¬ 


planted without any previous p 
a better appearance, at the end 
will do in the same period, su 


any previous preparation (even although the roots and branches 
nee, at the end of tour or five ycars_after removal, than one that 


arc deficient), will make 
hat got the top-dressing 


upposing all otlicr things alike, both in transplanting and in subsequent 
ed that it is a good practice to starve and stunt trees before removal, and 


plants growing in the open ground and putting them into pots or tubsi If the roots are cuhot some 
distance from the stem some days previous to removal, the plant will receive no great check; but if, on 

.. . . willsuflibi* 

' Kow this difiht- • 

____, ^ w w * •Uvittitag® 

wbi^ it coilii derivo'from the formation vt young roots between the preparation of the pla;it and its 
removal, because the roots are scarcely ever cut so short, at first, as to go into the pot, lest the rheck 
should be too sudden, but require either to be shortened a second time, orvent round in the inside of the 
pot; and, even in this last case, it is hardly possible to preserve any tender rootlets which may have beerv' 
formed at or near the extremity of the old roots. The principal advantage of following this practice (which 
1 know from experience to be a good one) must, therefore, arise from checking the plant In Up growth 
before it is taken upi Were it necessary, other fkets might be adduced to prove that, at least, one great 
advonh^ of cutting the roots of large trees previous to removal is derived from the chrigk thus gii^n, 
and, by consequence, that every measure taken to promote that vigour, previously to remo-Ml.niustbe , 
l^urlous.” (Quart. Joara. of Agr., vol. ii. p.’828.) ,. . . . „ . 

8S»l. The practice qf Afr. Monro qf Brechin may be adduced as confirmatory of Mr. M'Kab's theory. 
Curing the winter of 18SM, having occasion to transplant a number of trees, Aid being dissatisfied with 
the mode of preparation by opening a trench round the tree and filling It with loose soilB Mr. Monro 
selected an oak about twenty-five years old, large for its years, and Prepared it in the foUowibg manner ; 

—Heformed a circular trench round the tree, and dug out the earth ; but, instead of tilting the trench 
with loose mould, he left it empty, and roofied It over with boards, covering over any. opening between 
them with withered gcais, and then putting over the whole one inch deep of earth. The tree rematndd 
a year in this state, and was transplanted in the winter of 1829. On reducing the boll of earth to proper 
dimensions tbr removinj^he tree, the old roots were found ftirnished with fibres, malted sufficiently to 


of ita This he gonsideri^ would enable him to remove the tree with a ball, which he never coultT 
accomplish by the other method, though he had practised it for five years, on from three to five hundred 
trees annually. When the trench dug round the tree is filled with loose earth, the young roots term 
in clusters round the ends of the old roots, and the tree, on removal, generally loses the whole of the 

(Srth which forms the ball. (Garrf. Miw., yoL tx. B. 21&) 

8292. The opinion of Mr. M‘Nab is firther confirmed by the practice which prevails in Belgium and 
France of plantinc large trees by the roadside. Ibese trees are always of considerable dse, and generally 
between two and thrqy Inches in diame^. When of fhe tree is cm off, Icayii^ ffie 

brwAmTre dUt'oflT*bdoiirthe^rong^Teadlng'sho^ wWkh is liqjl/o ftwrm the'he«f of "the future tree^ 
aiul which, in a fewVean, becomes as straight and mndsome as one not beaded down, and far more 
vigorous. (Gardt Mag., vol, Ii p. 226.) The trunkrf of trees so tripted, observes Mr. Joseph Knight, 
becomfi generally as Haight sS the mast of a ship, 9 the hei^t of from thirty to forty feet. vM. 

0»r osdnion on this mt^eet is, that the mode of previous prrfutraUon by dl^ng a trench qmnd 
the Ireland filling it with rich mould, or by mangiruig the surface of the soil ln%Meh the tree grows, 
U worslrt^ useless; .a»l that checkliig the growth of the tree af ear Before removal, and heading it 
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down to the height of ^ght or tm feet, when removed, u the cbeephit andheil of all model for general 
purpose! where the trunk of the tree does not exceed from hve to eight inches in diameter at the auitkce 
of tne loiL For Idrgw trees, or .for trees which are short-lived, or fbr any description of trdd where 
immediate effhct is an object, we would still do nothing more than check the growth of the tree by cutting 


no branches whatever. We ground this recommendation as,to old trees, the b^h, resinous tro^, and 
evergreens, chiefly on experience, it being found that these trees do not bear amputation well, either of 
their tops or roots. .. i ’ 

8S9t —39^ jCtc maehmefor iratuj^nttHg large tree/, in eeneral use tn Etaland, Is represented by 
itg. I93t, th^lcl^ alter the d pscnption given at Jigs dSS. and sPS, will be peri^tly undcrsllbod by in^ 
spectlon. ^_^ ^ 



8295 —«p blanks m pUmtabons In Cambridgeshire, where the willow is grown exten¬ 
sively for basket rods, deaths take place occasionally among the stools The mode of filling up the 
blanks thus occasioned is not, as might be supposed, by sticking in a cutting, as in the case ot new 

S aotations, because the shoots from that cutting would soon be choked by the surrounding shoots from 
e stools, but by inserting a rod at its full length, al d, allowing it to grow undisturbed for a year or 
two, when, having acquired an abundance of roots and »thick stem, it is cut down Emplntal practice 
li here in bMutifiil accordance with science \J D) 

89911.—4062 Sowing machines Jor ftlbng timber, of four I’lffferent kinds, will be found described in the 
Highland Soc, Trans , vol ix p x}^ The most powerful of these appears to be a circular saw (Jig 1235) 


Town exten- 



wbteh consist^ flrrt, of a ground iVame (a a). In form of the common hand-barrow, eight fbet and a hall 
iff length by two fe^ and a half in width, on one side of which is erected a vertical frame (5 b), of three 
feet a halt In height Ihe second compartment comprehends a traversing Olime or carriage (e e) 
abobt five feet In length, and two feet In height, the lerticat bar (d) belnmprolonged upward, and 
having Ita top and bottom ends formed into pivots, on which the carriage, carrying all the working ma. 
shinery, is made to swing The saw (e), of twenty our inches diameter. Is fixed on the lower end of a 
vertical spindle, and immediately above it a bevelled pinion (/), which Is driven by the wheel (g), the 
isfnoh handle, by which the power is applied, Is fitted upon the same spindle The saw pinion and the 
wheel (g) are in the proportion of one to fi\e, so that, when the handle is turned with t e ordinary velo* 
eity of forty revolutiona a minute, the saw will make 200 revolutions in the same bme In order to keep 




in diameter, ia placed at the outward extremity of the carriage, the pulley ( 7) is put in motion by the 
band (jn passing over a smaller pulley on the winch axle On the spindle (Al there is also fitted a small 
drum capi^mof being diaengaged at pleasure from the motion of the spindle by means of a clutch. 
The cord (i),whlcb passes round the pulley (mj.ln the ground frame, has one end attached to the carnage, 
while the o^r end, being attached to the drum, is toiled upon It when revolving i 'ong with the spindle, 
fher^y eBnying forward the saw with a slow and uniform motion When the operation ii completed, 
the small sbrum is dlsengag^, and tne cord is alloi^ to uncoil, while the carnage is movM backward to 
prepare for the next cut. For the support and giiiosnce of the carnage, an Iron segment (n) is fixed upon 
the lower which slides Uiraugii eyes tn the gilund frame, and the siachlne is kept steady while at 
work, by two Iron dogs (grappling Irons), f.ie hooks faf which are dnven into the roots of the trek. The 
eertMottes aeeompanying tnem^el of this machine bear ample testimony to its suicesslul application on 
the urge scale; and t'low tla/ it can be worked, and carried from tree tditree, by two men, 'Ihe ma. 
«hllie here described is calculated A felling trees ftoid eight to twelve inebes In diameter {jlighimsd 
Sait Trmmt , voL lx. 276 } < 



















*Dwi.K«*ire. AGEICULTURE AS PRACTISED IN BRITAIN. lS4S 

: t 

8297. S/hXia OHd varied* qf the lafch. That exteniircly cultivatei by the Sake of Athol ii tiho 
commoir white laid)) lArix eurqpn'a Sec. but the foUdwiog ;otlxei ipeoiet or Taiietiee were tiled iif.. 
1. The Tyrol larch) with white lloweraj thoee of the cotmnou variety Uelng {dnk dowen. S. The Tyrdl 
larch, with white dowin; the cones Vse remarkable for their whiteness, and for bdiu ered, not 
cemuous. The ehooti olLtlie Tyrol larch are genera^ stTonge% than those of thecommeS larch; but 
thef foUue of both kinds a similar. 3. The weeping 'i^l larch, a variety of the common, with pen. 
duloua Branches ^ but distinct in botanic chlracteis Arons the lArix pdnduia, or black loren of North 
America. 4. The red larch of North America, or lArix microc&ipa. This species la remarkable for tiie 
great specifle gravity of ita wood, which is w> ponderous'that it will scarcely swim In water. Its cones 
are shorter or smaller than those of the common lardB, Us branches weaker, and its leaves narrower. 
5. The Rissslan larc^ raised Acorn seed procured by the Duke Aroiu Archangel, about t^ year 1806. 
'H'he bark ii clncreolt, no^ellowish.brown : the leaves come out so early that they armlUMe to he 
injured by spring frosts. The Mrix p^ndhla, or black latch of North America, and XArlx dahriea.Of 
Dr. Fischcaraf Fetersburdi, are distinct species, no examples of which exist at Dunkeld or (fbrV. 

Tram., voL iv. p. 416) 

£298. As an ApperuUt to the chapter on PlsnUng, we shall here give some account of the larch 
plantation of Atliol and Dunkeld, from the TrantacUons of the Highland Society, voL xL p. Iffi. to 
p. S19: It wpeors that the late Duke of Athol planted 16,878 acres, which contained 27,481,600 plants. 
Of these 8,604,5^ plants were larch. A|l these were jdanted in the silt manner, aa by nr the It 

is stated in that paper that the kirch will supply timber 6t for 8hip.buihlin|h at a great Beight abovWtIfo 
region of the oak; and that, while a aeventy>rour..gun ship would require the oak timber m seventy-flsw 
acres, it would not require more than the timber of ten acres of larch ; the trees in ixith cases being 
tixty.eight years ol6 ^The larch in the neighbourhood of Dunkeld grows at the height of 1800 feet 
above the level of* the sea ;*the spruce at 1200: the Scotch pine at 700; and deciduous trees not higher 
than fiOO. Tbd larch, in comparison with the Scotch pine, is found to produce three and three quarter 
times more timber, and tlial timber of seven times more value. The larch, also, being a deciduous tree, 
instead of injuring the pasture under it, improves it It is remarkable that the woolly aphi^ which 
affected the larch plantations in most parts of Scotland for a number of years about the bwinning of the 

S resent century, never extended higher than about 600 feet above the level of the sea. The late Duke 
ohn the Second planted, in the lust years of bis life, 6500 Scotch acres of mountain grr.wd solely with 
the larch, which, in the course of seventy-two years from the time of planting, will be a forest of timber 
6t for the building of the largest class of ships in hU majesty’s navy. It will have been thinned out 
to about 400 trees |ier acre. _ Bach tree will contain at the least 6fty cubic feet, or one load of timber, 
which, at the low price of Is. per cubic foot, only ene half of its present value, will give lOUOf. per acre, 
or, in all, a sum of 6,500,(KXV. sterling. Besidei this, there will have been a return otIL per acre from 
the thinnings, after deducting ail expense of thinning, and the origipal outlay of planting. Further 
still, the laud on which the larch is planted ^ no( worth above !M. to Is. per acre. AAer the thinnipga 
of the 6rst thirty years, the larch will make it worth at least 10s. an acre, by the improvement of the 
pasturage, upon which cattle can be kept summer and win^r. {.Highland Soc. Tram., v#). ilk p. 168.) 

8299. Soil for the larch. It is an error to supprae that the larch will thrive in all ipils and in Ml situ, 
atioiis. 'fheic are many kinds of soils m which it will not thrive, and ought not to be plants. • It has 
been found that, in sells which have been turned up by the Blougli, and which have borne white crojM, 
the larch cankers. It cankers in wet situations also. In soils resting on a wet tilly subsoil, it decays at 
the heart, after arriving at fbrly years of age: In situations where water stands.for a length of time 
about the roots, it becomes fogged, or covered with lichens. But in all rocky situations, and particularly 
those which are composed of mica slate, containing crystal of garnets, among the Assures and fVagments 
of which they can push down their roots, larches thrive to admiration. The geognostic character of the 
country ftom Dunkeld to Blair ia primitive. At Blair ia gneiss, at Dunkeld cTay slate, and the inter¬ 
mediate space is occupied by mica-slate: they lie conformably to one another. 4 ^ 

8300. Situation. Trie advantages resulting Aom planting mountain ground appear at Arst signt, in the 
greater number of trees that may be supported on the acclivity of a mountain than on a surface equal teg 
its base. Trees derive nourishfoent from the soil immediately around the place in which they are Axed; . 
aiol, as the superAcles of that soil must, of course, be greater on an acclivity than on the base, a greater 
number of trees will be there supported. JPractically speaking, 100 trees, at six feet apart, can be planted 
on the bypothenusc of a right-angled triangle, whereas the base would only permit eighty at the same 
distance. Another and a great advantage derived ftom planting mountain ground is, that, on an acclivity, 
the trees expose a greater surface to the inAucnce of the sun, and air, and rain, than they can do on a* 
level surAice. That trees derive much nourishment fVom the air, through the instrumentality of their 
leaves, there it no doubt. The experiment of taking the bark ftom Afty standing larches, in May, 1814, 
at Dunkeld, did not prevent their vegetatiom and even forming wood fur two years after. T'hh outside 
trees in a forest are always the strongest. On an acclivity, thev ali possess the advantages of outt^e 
trees; and, at the same time, most of the shelter enjoyed by those In the Interior," fHtmhbtHd Sac, . 
TVflw., vol. xl p. 185.) . • 

8801. Hurtea were not used by the late dune In his larch plantation. The gardener, in the Duke's 
absence, planted some acres with a mixture of Scotch pine and larch; but far wore the former ftom 
nursing the latter, that at the end of seventemi years tb^ had not attained-a height exceed!:^ three feet; * 
while Uie larches which they were intended to nurse were from Afteen to twenty feet high. • 

8.502. The growth cf the larch. Taking the average height of an average larch, of eight years Arom the 
seed, at eleven 1^, it will be nearly accurate to allow sixteen inches ay the annual gi^owth, till the tree 
is Afty years old, and after that only ten inches per annum for twenty-two years longer; as the length of 
the tree Iwens in growth os the bulk of tlie wood increases. These data give a larch tree of seventy, 
two years of age a neig|f of ninety.three leet four inches; a fair average, agreeing with actual experl- 
ment The shoots of larches lieyond thirty-Ave years of age arc heavier, though they are not so long* , 
as those of younger trees. T'hc larch, like the oak, puts forth two shoots every year, the one, >n ipring,* 
the other in autumn. The spring shoot has no lateral branches; the autumnal shoot pashes out like 
the spring one; but, at the time this process is going on, the spring one is throwing out iateral branoliitf 
whlim ore Arm igkd woody. 

8808. In regard to the growth afthe girth, a larch tree, on an average, will acquire an inch In girth per * 
annum, till it be twenty-your yean oU; and, ftom that time, till it has acquired the veneraDM ^e of 
seventyAwo years, it will grow one inch and a quarter in girth every year; thus; — 

In St years, it will be 2 leet in girth, at 1 inch per annum. 

48 yeart more, S feet in girth, at Inch per annum, , 

e » * — 

p In 72 years, it will be 7 feeL 

8304 The larch begina to make wood at twcnty.four yeara,of age. 

• At 50 yeare qjd tt will contain 2^ublc feet oftsfood. 

60 — l^ltto more. 

^ • • 78 • » ^ ditto more. . . 

In all, 60 ditto, or one load of^oubio Aset, and 10 foet mwa, 
8306 Thea^taulta corresfBnd exactly with the quantities which the DiAe obtained at these respAetive 
ages. Asrqh to be on its greatest incressB for timber AroirgAftyneven to seventy^wo years old. 

A larch contaiinng 6fVyscublc feet, or one loAl of timber, is quite At for naval purposes. At half that 
sue it Is fulyiUe for every, country purpose. . s • * 





ENCYCLOPEDIA OP A'GHICULTURE. rutst ADOinoHAt 
• • . . 
t f . ^ « 


S30S. 
been to 
•pert, ^ 


be thinned aococdinriy. Thi« diiunce glvei 380 tree* to the Scotch acre, or about one fifth of the 
orl|dna|ly nlahted. ** The flnt thinning abould consist of a ll^ht one of abotft one fifth of the whole, 
moving oigy those trees that are oileast value or worthlesa After twentibfour yeacs 4>om the time 


From twenty to thirty years old, then, the thinning is carried on so extensively, as to remove twb ^iids 
of that whion was left uv>"ding by the first thinning. In thlnfiing, it is necessary to observe that all the 
strongest and healthiest trees should be left, even if two or three of them should be closentogether than 
twelve fbet These small clumps banning to lignt on a fwourable situation, they will thrive well, as 
the air hassucess to each tree, around two thirds of its ciiCumference. This thinning being delayed so 
’, the^rm thinned out will be valuable for a variety of purposes. One of theselliurposes Is the pro-^ 
fitsbie use which may bo made of the bark. The last thinnidj^ should be given when the trees are from 


li>or/er to give head room to the cattle, which are to browse on the grass below. The whole prunings 
and ftiiiiiiliigs will cost about 51., and their produce will fetch about lia., leaving a profit qn them of about 
7f. an acre.*’ {Highland Soc. Tran*., voL xi. n ISO.) 

V306. Thin planling the larch is recommended by the late Duke of Athol, because it hllows the lower 
bibdches to extend to a greater size; and on these deiieud the thickness of the base of the trunk of the 
tree, and the strength of its routs. He therefore sclaom planted more than 200U, plants per acre, more 
espwlHlIy in elevated regions. > 

saw. The proceu aftlw thickening of the toil, and Ihe improvement (f IhepasHtr* fiit the larch, being very 
important in its results, it deserves to be particularly dcscribcii. ’J'he lower and stronger branches meet 
together In six or seven years after planting, so as to form a complete matting over the ground. The air 
aiM light being cxcludcxl by them, all plants that are under them die At the same time, the annual 
deposit of leaves tVom them, by means of decomposition, forms, in the course of time, a soil of con. 
siderable depth. At the age of twenty.four, the larches lose the spines on the lower branches altogether, 
and that Is tho^tural mark of their being ready to be removed by thinning, to a considerable extent. 
On the air being readmitted by the removal of tne trees, the surface of the new-made soil, wherever it 
has bran formcch even among tlie rocks, becomes immediately covered with natural grasses, of which 
the Huicns mdllis and H. iiktus seem to preduminata These grasses continue to grow, ami to thicken 
into a sward by the annual top-dressing which they reoeive ftora a continued deposition of leaves. I'he 
improvement of file natural surface of the ground for pa^urage, by means of the larch, appears to be a 
property peculiar to this tree: This pasturage is quite capable of improving the condition or cattle either 
in winter or summer. i 

8310. With regard to other trees ijlfhcting a change if the ground, the following are the results of many 
experiments mai-e by the Duke on the subject t In oak copses, the value of the pasture is only 5s. or Gs. 
per acrtl for eight ypars only in every twenty-four years, when the copse is cut down again. Under a 
Mcotch fir plantation, the grass js not worth Sd. mure per acre than it was before it was planted. ' Under 
beech and spruce it is worth less than it way before; but the spruce affords cxcef'cnt snciter to cattle, 
either ftoin the heat of summer or the cold of winter. Under ash the value may be 2s or .‘Is, per acre 
more than it was in its natural state. But under larch, where the ground was not worth Is. per acre, 
the pasture is worth from 8s. to 10s. per acre, after the first thirty years, when all the thinnings have 
been completed, and the trees left for naval purposes, at the rate of about 400 to the acre, and twelve 
feet a|iart Nay, so impressed was the Duke of the value of larch as ati improver ol natural iMistiiragc, 
that he m.ikes a statement to show that the pasture alone, independent of the ship-timber on it, would 






of fencing and planting, at five per cent compound interest, thus: — 

• 3000 acres of land in its natural state, not worth above Is. per acre, at 25 years’ purchase, £ t. d. 

Will give ‘ • 3,750 0 0 

Plants and planting, at fis. per acre > OOO 0 ft 

2400 rooiis of fencing, at Ss per acre . fiOO 0 0 

Sundry expenses, at Sd. per acre • 37 10 0 

£5,m 10 0 
which the land is fit 


1y of (V- per acie per 

iiuiin, at twenty.five years’ purchase, yield 22,£I0U/. {iHghlamt Soc. Trans, vol. xi, p. loit; 

^1. The,patie qf larch uiood, exclusive of the value of the pasture under it, may be estimated in 
‘ this mannerSuppose the plantations are thinned out by thirty years to what they are to stand for ship, 
timber | that is, to 4(X) trees per Scotch aero; — tupimse, after that period, the whole were cut down at 
the following respective ages; the value of the wiiole, per acre, at the diltbrent periods, would be as 
• follows 

400 trees s^ 30 years old, at Si cubic feet each tree, = 1000 cubic feet, or 20 loads, at £ 

Is. fid. per foot profit, = - - - . . 75 per acre. 

400 trees at 43i years old, at 15 cubic feet each tree, = 6000 cubic feet, or 120 loads, 

' at Is. fid. per foot profit, = . • ... 450 — 

400 trees at 59 years old, at 40 cubic feet each tree, = 16,000 cubic foet, or 320 loads, 

at fid per foot profit, = - - . - 2000 — 

, 400 trees at 72 years old, -at 60 cubic feet each tree, = 24,000 cubic feet, or 4Su loads, 

c at ib. per foot profit, = - .... 3000 — 

The average of these prices would be 13811 5f. per acre j so that 10001. per acre is not too high a calcu- 
laUoB of the value of the Duke's larch piantationa 


I 8312. 0» filling large trees qf larch, care must bo taken to use plenty of rope, and tl'take advai.tage 
of the direction of the wind; but a very windy day should be avoi4icu. It was found, in digging the 
Scotcli fir out by the roots Iroin among the larch, that the ground was so- much shaken about the 
roots of the larch, as to endanger their stability: ever after, the fir was cut over by the ground. 

83l3l The teaming qf larch timber is accelerated by stripping off the bark before felling. In May, 
1815, the Duke experimented on fifty trees of larch at Dunkeld, that werq growing in aailuation, among 
other wood, ioal was nearly inaccessible for want of a road or path to it In 1816. th^ were cut down 
and used for iSVeral purpoa^ and they appeared to be completely seasoned. Thtfy contained twenty- 
five cubic foet of wood each. Larch, tjrccs that had been only ten montbs cut down were built iQto a 
steam-boat in the giver Thames, but they had tuK been seesoned enough, as the planks above water, 
near the deck, shrunk a little, in this case, however, the scantlings were made the ,^me as of oak, 
which Wetiror too liieht dlmcnsfbns for la^b, L ^ ‘ < 

^14. Vtet If the breh. These are very various. Larches have been grown by the Duke aa nurses 
to spruce iktf. The thlnningstif larch plantations, *' which take place ftom twenty to thirty years of 
their Btd, supply useful mstertds fog various purpose^, Posts and rails fonTenemg may Be mai^ either 
out oCtne tops or the trunks of yohng trees, while flr.j)osts and rails last miiy about five yesrs, end 
am ftgbmdMen after that peripii, the ^chjposts stand for twenty years, ana ‘never got .wome^en. 
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But tbc ttunlw of young tre»«re M^robje for tJ^iipurpoieto the top*, a»they ba»e lew (atk«<wi] In 
18U7 the IJuke fenced a Bnnery-gwund with young lareli tnts cut up the middle, nia^ two a rasKng 
•kfiven feetnigh. In three year* after, the mwn side assumed a leaden’grey colour, and in 1817 the what* 
railing Was quite sound. Carch tops wbigh had fain cut for four years, and were, of course, well worn, 
were found usc^l in fllling drains where stonoswere at a distance, and they continued sounf8 in them 
tor iqany years.* 'fhe larch Was used for axles to difihrent Jiinds of mills, from 1793 to 18(% and up to 
1817 tpey l•>utinued quite sound, though cnnstaifliy in water, 

8315. '* For buUdittg), too, the larch is fiHind equally desirable. In 1779, the Duke bidll the shooting-bok 
in Gleiitill, called Forest Lodge, the flours and mint* of w liich weri made of larch. The wood was under 
forty years old, and, as an experiment, some offhe deals were cut up narrow, and others ashroad as they 
Scouid be wrought In 1817 tire narrow boardsg'oiilinued quite close together. After the brjlge was 
th^wn ovcr^lieTay a|Duiilveld, tlic Duke altered the course of the great northern road tojnvigness, 
wmcli caused him to build u new porter’s lodw, stables, and ottices to Duafceld House, near the new line 
of road. 'Dii^hale wuod>work of these building'' nas excruted with larch. They weie finished itwlSlS,' 
In 1813, part w Athol HouA was burnt down, an', the repairs of wood, consisting of joists, floors, door*, 
and windows, were all made of larch. This wood rqps so red in colour that it looked uke cedar. Several 
, houses wore also repaired in the town of Dunkeld with larch. At Uuiikeld |I71, and at Biair 170, Urch 
trce.s had been used by 1817 fur building purposes. > ' 

831ii *' The first oilempt to uae the larch for the put poses qf navigaliouvasln the constructlen of fishings 
cobles on the Tay in 1777. In 1809, 8491 cubic feet of larcli timber were sent to Woolwnrh dockyam s 
'1 he greatest quantity wliich was cmployni was in the repair of tile Sf rapt's storC'^hip, and the state of it* • 
soundnesa was favourably retwrted on in IKI7. Onepoani of it was put into the large fkigate Sihi/tle, in 
IHI(i, alter it had lain six years in the doekyaid. Tlio next trial of larch in shipbuikliim was in the ^ 
Simon Clerk, mcrchitiit vessel, of .77.) Ions register, built by Messrs. .Syines and Co. or Leith, in 1810. 
They got eleven ffees, containing IbUfl cubic feet, and they were formed into tbe first four or five plankk 
of three iiichef and a ha'f in thickness, on the bottom of the vessel from the keel upwards. This vessel 
was soon afterward* taken by tlic Americans, and no account could therefore be got regaling tbo 
durability of the limber.” 

8 U i'hc elasticity, dm ability, slietielh, and resilience of larch thnher, relaibiety to oak and Baltic fitt 
has been determined by cx|wriiiiciit. '1 lie details, in a tabular form, will be found In the article quoted { 
and the following arc the general results ; —The Kig.i timber and American white pine are utifibt one fifth 
jiart loss strong than the la) eh. 'The larch is superior to the o.vk in stillliess, in strength, and in resilience, 
or the power of le.isting a body In motion; and it is inferior to Menicl or Riga Umber in stifiness only. 
The larch tree, while growing, may be ujirooted by wind, but it seldom breaks over by the stem, either by 
w'lnd, or a weight of snow lodging on its upper btasenes. The durability of the timber, in*^very stage of 
its giowth, IS supeiior to every other, even to oakttself. When speakinsj of all the above proiierties aa 
belonging to the larch, it is atuuws to be understood to be grown In an alpiifo region on dry soil In low 
neb soils ilio wood is of a very inferior eliaraeli*. • , • 

8.318. The large roots of larch Iren fit Jvr ship taiiher may be used as knees; and this was first done at 
Leiili in 1811. These routs have been used fur tlie same pur^ise on various oeeasloos sincexhat time. 

8)10. Th( larch has been h ted for masts ; but, the vessels whieli weie fitted up Hithfibrnn havinklcft 
the Tay, it is uncertain how lor laich timber will answer for (bat purpose* It was the Duke's practice 
’* to plant s))iuce in all tl4 wU parts of the ground, whieli he pliinteil to the amount of about one tenth, 
expressly fur the purpose of raising lu.uts and spars, for which he eonccivcd the spruce peculiarly well 
a<l.iptcd. ” • 

8J1.’0. The larch as piles. Two Inindred and twenty-three trees, forty.two year* old, were eonvcrled 
into (illes, and dvivcii into (lie livei 'I hames in the liont of tile woiks of the Woolwich dockyard in the 
year 1810. A report on their state was m.iile in 1M7, wlien they weio found to he as fresh as when they 
'were driven in. It is imposMblu to peruse tins jiaprr without being strongly impressed nwth tlie patriotic 
views entertained by John, tbe serond Duke ol Athol. I.iving in a (lenod when theeniintry was iiH'oIvcd 
in a war with aiinost all other eountrics, he dreaded, in conunoii with other patriots and statesmen, a 
scarcity of timber fit for naval ppipnses, and he contemplated the idea of planting so extcmively as to * 
provide against this seanityfor euntunus to oumc In all his plans and operations we fee little or 
iiotidlig ot the merely sollisli piineiple at work ; ills great object was to provide a regular yearly supply 
of ship timber, the commencement of which supply could not take place till many yeara alter he was 
dead. The following table 6h(iw.<i the Duke's own calculation of the supply which would be afforded by 
tlie woods of Athol, Iroin 1832 to JPOt s 

12 years cutting from 18.32 to 1814 will give 1,2^ loads annually from .70 acres. 

10 — 1844 - 1854 — 8,090 — SOO . 

8 • — 1854 - 18fi3 — 18,990 — fiSO 

8 — 18(i2 - 1870 — S0,<Ki0 — • Kffl) , ^ 

16 _ 1870 - 1886 — 52,900 — 2000 e * 

18 — 1886 - 1904 ,r- 120,9<0 — £000 


8321. Tic retative duration, qf timber has been thus determined by M. Ilartjg, an eminent Gemma 

professor of forestry. .Small posts of lime tree, black Auierieati birch, alder., and trembling.jppbir, In¬ 
serted in the soil, dernyed in three years; the rnmmon willow, borserjiestnut and the plataniv in four 
years; the purple beech and the common birch in five years: tile elm, the hornbeam, the ash, and tbe 
Lombardy poplar, in seven years; the acacia, the oak, the Scotch pine, the Weymouth pine, and the 
spruce flr, at the end of seven years were only decayed a little to tlic deiitlT of a quarter Af an inch; the • 
laieh, the common jumper, the Virginian jumper, and the arbor vltw, were, at the end of the same 
period, untouched by dccav. Thin boards of tlie same woods decayed in the following order: piatamis^ 
norsechestnut, lime tree, Aplar, birch, purple beech, hornbeam, alder, ash, the maple, the spmee fir, , 
the Scotch pine, the elm, the Wevmouth nine, the acacia, the oak, and the larch. (Z'A^anome. tom. i. , 
p. SIS.) It thus apiiears that thc'larch, whether as posts with the bark on, or sawn up into boatils, is by 
far the most durable of our timber treca * 

8322. ^4138. MacAmrty and utensils necessary for cider making. In the Encpeloptrdia of Cottage^ 
Farm, md Ftila Archilcrlure this subject is treated at much greater length; and not only all necessary 
plans, elevations, and sections are givgn, but detailed specifications for the cxeeution of the work, and 
detailed estitnates of thi cost’of every part. 

8323. --42S7. The frequent-drain system. Tlie great Importance of thorough drainage, and deep 
ploughing, lias lately been placed In a striking potnt of view, by James Smith, Esq. of Deanston, in Stirling ■ 
shire, in an article imntained to a Beport qftha Exhibitkm of Agricultural FradncHmSy &$., publlibed. In 
1832, by Messrs. Difimmond, seedsmen, or Stirling. Mr. Smith observes, ” that the practical drainers of 
the olil school cannot lefhow a field should be drained, unless by deep cross drains, to cut off the springs. 
'The poitjifm rf land, however, wetted by water springlM froth beloi^ diears but a very small prc^rtlon 

to that which is In a wat state froiA the vefenffon of thffwater which falls upon the surface in the state 
of rain; and a vast extent of th^rable land of Scotland and Englicnd, generally esteemed dry, fo yet so 
far tnjuriylDy the tardy and Impn-fect escape of the wgter, especiany In whiter, and during tong periods 
of wet weather in aummdr, that the working of it ts often difflcultond precarious; and its fettUtty is mu> h 
below wltat yould unifbrmK etist iindor a state of thorough dryness. A system of ^alnage, therefoee, 
generally appHcOUe, and effecting complete and uniiyrm dryness, is of Uie ntyfost !m|ftrtance to tbe agrl* 
oultnral Imereits, nod. trough them, to aR the ot^ierinterests of the cotntry. By the system here reeom. 

• 4 A * * 
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mended, thw is attained, w|)iUt the expense Is moderate, and th|t permanency greater than on any other 
•ystem yet kniiwn. The drains, as applied in the carsc, have been named drains^ from their 

form, and being liUed witli wedges or keys to preserve the opening in their bottoms. They are eoinotini& 
callcd/»fT(i«r drains, tirom their being placed under the watetfUrrows oftheridgesj but these terms give 
no expoAtion of the principle upon which the effect of this mode of draining depeQ)3s.^The principle of 
the system^s, t/U- providing fremynh o^or^itietfor the water rising from below, or^ling on f^e sur. 
/nee, to pass freely and completely tarj and, therctoCi, the most appropriate appellation sfor if: Is the 
/yequenf-dntin system.” , e 

8121. Main drains. In proceeding to apply this system of drainage to land, the first object is to obtain 
a sutfleient fall, or level, as it is commonly tcraicd, for amain drain to receive the water flowing from the 
various smaller or ordinary drains. This drain shoulcjaue directed along the bottom of thg chief hollotv 
or v^jle^>f the grounds, whore the whole or greater {lortion of the drams can biUed.iiita it If any I^ser 
hollows occur in the extent of surface, they must also have their proportional mains or leaders. 'I'hc 
bottaiii of the main should be at least three feet; and, if possililo, three feet and a half or four tbet under 
the surface where it passes along; and it should have throughout as unifutm a fall as th% nature of the 
grounil will admit. It should be flagged at the Ixittpm ; or, where flagstones are expensive, liiiilt as an 
inverted arrii, to prevent the poraibilitv of rain, &c. washing away the earth under the side building, 'i'hc < 
d.menslons necessary will depend on the fall or declivity, and the area of land tirom which the drain has 
to receive water. With a fall In no place less than 100 yards, a drain ten inches wide,‘and eighteen inches 
<iecp, will rorcivc the rain water from KX) acres. It is of gieat importance to make the openings of such 
sir.'inis narrow and high; as they will thus rcipiirc siiialItT bottoms and covers, and be less liable to give 
way; tile eurrent of water being also more confined, mud and suo.l will be less apt to settle in the bottom. 
J^ct.the sides bo smoothly and securely built with flat stones, cither with or without mortar; and let strong 
flat covers lie placed over the dr.ain; or, whcit^such are not to ho found, n rough simple arch, with thin 
stones and mortar, may be built, ]>arking the haunches of the arch well up t‘v 'he sidgs of the cuts with 
r art li licaten in firmly. Whore lesser hollows occur,rrossingllic fields,it is iiccessa.j to cufXiibinains'along 
their liottoins, about three feet or three and a half feet deep, and htiving openings of suitable dimensions 
formed by stone couples (two flat stones placed together at the top and apait at the bottom, like the two 
iidei of a triangle), or with drain tiles: or, where a very large flow of water has to be provided for, with 
inviTted tiles, and covering tiles placed above the bottom one, or with larger tiles made on purpose. 

8 iii'i. Siofnam drains. Tlierc should bo a eross siibmam at the Iiuttom of every field or stretch of drains, 
to reciMve tliu water from all the p.arallrl drains; and such siihinain drain should always be cut six inches 
ifeoper than the drams running into it, that the water may have a free drop, winch will jircveiit the 
lodgnieiil of mud or sand at their Junctions or moutlis. Open cuts or slifches, either as mains or sub. 
mains, slioul^. never, except from necessity, be aftopfed, being apt to get filled with nuiii and grass, by 
which the water is thrown back into the drams, and often chokes them ; br-sldes, the loss of land, annus- 
anei- m ploughing, constant expense of cleaning, .iiid iiiisiglifly appearance of such drams, arc serious 
xibleetioii I. • * 

83 .'0. Parallel or frequent drains Having thus provided a mam drain, with submains flowing into it, 
maVers are'urcpareil for setting off and Yor exeruting parallel or ficxpient diains in the field Tliese 
drains can lie rtteeiitcd at any season wlieii the wentlierwill permit; but spring and summer arc must 
suitable lor the work It isibest to execute the drams win ii the field is in grass, as they can then be cut 
in all kinds of weather, and in a more cft'aiily manner *• 

8'W7 In selling out the drams, the first objeet lor consideration is, the nature of the siilisoil; if it eon. 
sists of a still strdng clay, or a dead sandy elav, then tlie distance fioiii diaiii to diain slionid not exeied 
1‘iom ten to fifteen feet; liut if there is a lighter and moic porous sijhsoil, ,i distaiire of fioni eighteen to 
twenty.fbur feet will be close enougli. Wlieii the ridges of the field have been forineilj much r.-iispd, it 
suits very well to run a dram up cveiy furrow, winch Saves some dentil of cutting. At whatever distances 
tlicdriuiis are.vlaeed, they should ho run paiallel to the ridges, which is commonly in tlic Etoe|iest de¬ 
scent.*'They should always be rim quite p.ii allcl to each other, and at regular distances, and shuiiUI be 
oairied throughout the wliolc field wtihotil icfeienee la l/ie lecl or drif appeal imce oj porliaiis<ftliefi<ltl; 
as uniform and complete dryiiess n tlie objeei, and land, whirh may be.eoiisnlerixl di j m its natural st.ite, 
will sliow iJet when compared witli properly drained land. A three.teet drain slioiild be carried along 
the ends of these drains at the top of tlie fieid, and at a distance of about nine feet from the K*neq 
especially il it is a heilge fence Such a dram is iiecpss.iry for the growth of the liedge, but if made 
nearer than nine feet, the roots are apt to get into the diam, and choke it up by degrees. It is of im|Kirt. 
aiiee to be accuratesii setting out the drains as Ucscribed, as it secures uiiiturmity of dryness, and in all 
future operations, or at any tune, it is easy to ascertain the lino of any dram. 

8328 Excavation. Tlie 'lines of drams having been marked off in the field, the drainer begins by cut¬ 
ting V itli a spaite on a line; then remnving the first layer to the depth of a spitAil of about thiiteeii or 
ftiiirtceii niches wide all along, anofher follows with a narrower and tapering sjiade, niif.le for the pur|Hisc, 
tjaknig outfAiother layer; and, when picking becomes necessary, a third man follows witli a pick; and a 
fourth VTith a large scoop shovel to cast out the earth, and a smaller scoop slunci is used to clean out the 
boitom, which should be cut as narrow us will allow the last diaincr a footing, generally about three or 
four inches. From two to two feet and a half from the surface arc the best ilopths for such drains; the 
latter al^ys to be prettrred. Tlic bottom should be rut as straight and uiiifurm as possible, so that the 
watering flow freely along at all places, and it is better to cut a little dee|>er when there is any sudden rise 
of the stfcface than to follow it; afid where sudden hollows occur, the cutting may, on the same principle, 
be less deet): attention to this also admits of after straightening or tevellmg of the surface, witliuut injury 
to the drama •The workmen, in cutting, should throw the earth to the right and left from each alter, 
natp dram, as that allows the plough to go regularly and fully occupied ouutings {a Scotch term for a 
rotation or traverse of the plough] in filling in the eartii, whilst each alternate ruige orajaiee is left tor 
getting in the stones free from the earth thrown out s, 

83:^a Filling. Hie stones may either be laid down at intervals, by the sides of the drains, to be there 
broken; or, being broken in masses at smne^ con eiiient spot, can be brought by the carts, ready to be 
filled in. No mlt of any drain should, if possible, be Sllcd in, till the whole line is cut out and inspected, 
but the sooner are filled, after having been cut, the better. Sometimes, when there is much tendency 
of the aides to fall in, it becomes necessary to till in going along. Cutting at the lAd of aumiityr, when 
there Is (ittle water in the soil, or in a dry season, saves iniioh of this. Hi soft or sandy bottoms, by cutting 
tlie drains to half the depth in tlie first instance, and allowing thehi to remain in this state until the water 
has drained from the upper stratum of the soil, the lower i>art may be cut out with more safety from 
fUllng In. Tte stones cos'enng the drains should not be filled in nearer to the surface than eighteen 
Inches, ieaviiiB^teen Inches free for deep ]iloughing. 

&i8(l. Caverbig the stones. The upper surface of the stones having been made straiight and uniform, the 
wh(^ sbp^ be neatly and closely covered with thin turfs, cut from the adjotping surfhee, or brought 
from some suitable place, &rict attention to the correct execution of this operation is of the greatest 
Importanoei wmaiiy drains are riliiieil at oncer fWim the runniag jntof the loose earths Thlddturfb are 
objWlgBable, Aiem me difficulty of netting them to fit close. Straw, rushes, broom, whin, and other like 
inaterU^are 't«ry objectionable, afijirding no certain or Uniform seciCHty, and forCiiuifa nsceptacle for 
yeitnlnu Peat may be used to advantage. When the deepest ploughing has been executed, there should 
always ftonhin a Arm crijst of earth undisturbed over the stones of the drain; and no surface water 
•nould ever havetKcpss tqtlie ftce way of a drain by any direct opeiiiti|, but should fijjd Ult way,Jiy per- 
oolatiob *s filtration, thr^gh tie subsoil, and shhiud always enter by the sides of the Tor this 
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purpose, it may be of advantage to trcdd or’bcat down close^ the first twi inches of soli put over the 
auri, in ordbr to form the jiermancnt crust. . , • 

8451. The coat ofexecutim auch drama varies, of course, according to circumstancis! the cutting cost 
(in l«32) from 1* fW. to *, M. |icr rooii of thirty.sl* yards, according to the hardness of the suboil: tlio 

smsss^ii 1 i* f*n1lsii/slAe4 4laA vks ns« 4issl/le its»II yvstsif 4V/mk In Aesln n&.na I aU . s> s a- 


.11 of the earth over the stones with the plougft will cost alvujl Id , r Vnod. The wisolc cost, (ler rood, of 
rniiimon drains, nftiy be taken at 4s. 8rf., or, inclIdliiK a cl^rgr to t.Aer proportion of main drains, .5s. 

• 8.543. Thejottowmg table exhibits the cost peF^'^ch ^re of draining in tins method, at viitious diiu 
tuimes between the drmiis; and as this inelhou of draining forms a iiciinaiient noproveinc^ ot' the 
lann, it is prvsumed'the proprietor should dciray part of tlie expense. The table is coiistructn to^bow 
how muchit will cost the landlord in money toAlo the cutting, currying, and twben necessary) breakuig of • 
stones, fillUig in, and turfing and how much tlie b rsc-work, iic., which can he performed by the teuaiit, 
will cost, charged at the ordinary rates: — 


Su1>&oil9 to which the Bfiunces 
are a()plicable.» 

Distance 
between the 
Pmuia In 
feeu 

Roo(l4 per 
Aorv 

Cost per 
HaxkI 

to Isondlord* 

Tost per 
A^i« 

to Landlord. 

Coftt per 
Row 

to Karmer. 

Cwt perr 
Acre 

toKarmer# 

A 

Total rVt 
per Abie. 
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iiandy clay 

13 
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16 
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6 1.1 9 


19 
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20 

24 
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Free strong bottom 

21 

2.‘5 
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8 
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22 
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4 
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Irregular beds of gravel 
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31 
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• 
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1 2 11 
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# 
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•.">8 

12} 

— 

2 2 

G 


1 1 3 

3 3 9 


30 

12} 


2 1 
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. 
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12 
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8.433. Jtcmnrls. In rases where time or capital are w.wting to complete tlife drainage, each alternate 
drain may be executed in tlie first instance; and tlie remainder rioi he done the next time the field is lo 
be broken up. After tlie drainage h.as been completed, a rr«ii of (cats in.ay be taken from the field ; and 
immediately after that crop is oft' the giound, the field should be gone thoroughly over wilhidhe sulisoi 
plough, crossing the line of drains at light angles. • * * 

8.!44. The auhoil plough has been eonstructixk on principles appearing the best fitted to brc<ak up the 
subsoil completely to a depth sufficient for most thorough eiiltivatioM, say fourteen to sixteen inelic's, al> 
lowing the active soli still to remain on thcsiirlace; to be of the easiest possible draught, in^ferenee 
to the depth of furrow and firmness of the subsoil; and to have strength and massive weight sfiRlcient to 
penetrate the hardest stratum, to resist the shocks from lost stones, .Aid to throw out all stoiiBs under 
30U lbs in weight. All this has been accomphslicd, aild practically proved, over an extent of at least 2CK5 
acres of various soils This plough requires four gooil horses, an active ploughman, and a lad to drive the 
horses and fnmiagc them at the turnings. Six horses, yoked three and three abreast, may be necessary 
ill some very stllf or slo.iy soils. A ronimon plough (Irawn by a pair, goes before the subsoil plough, 
throwing out a large open Hirrow of the active soil. The subsoil plough tullowlng, stirs up thoroughly 
and breaks the bottom, when the next furrow of the active soil is thrown over It; the stones brought to 
the surface by the subsoil plough being thrown aside, on the ploughed part of the land, by a bnyor lad; 
and so on, till the whole field is gone over. The boy should carry a b.-ig of wooden pins, that he may mark 
the site of the large fast stones which the plough c.annot throw out, and which must afterwards be dug 
out wilhiAI'c pick, aAl, perhaps, bitted. This large plough is a sort of horsr.piek, breaking up without 
raising to the surface the subsoil. Channels are thus regularly formed for the water to flow mro all parts 
towards the drains. The*atmospheric aft being aUn by this means lircely admitted to the subsoil, the most 
sterile and obdurate clay becomes gradually ameliorcted, and the common plough may ever after be brought 
to a deiAh of from fourteen to sixteen inches without obstruction; and with the power of three horses 
yokixl abreast, and managed with ease by the ploughman, without any person to drive: being thus 

yoked togetlier, andsnear the point of resistance, the horses have great power; and, the flirrow turned 
over being broad in prop«rtion, nearly as much ground will be gone over in a day, as with a plough and 
a half drawn by a pair of horses. The cost of subsoil ploughing an acre may be estimated at 30s, being 
one sixtl^of what’a wmj/ar depth would* cost with the sfadc; and, U|(m the wiiole, os efl'ectually done. 

. A subsoil j>louj|h with apparatus cost, in 1832, ftom It. to U. 


nine to twelvt &])s per aero of #hcat, and IVom eight to twelve of barley; the hay antf pasture follbwiri^ 
being also fftyfive. When fields have b(<eu thus difrd and worked, i^is reRiiiimended to plough them 
Mnirtimeswlthout*rldges,«t water furrow i, pretcriing one iinilorm sheet ul soil over the whole field. 

. • • • • ’4 S ‘J *. • * 
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By thii meuii every auperflclal inch ii ailoered to be productive Ihere » no carrying away of the lurface 
by accumulalea ci^renta of water, and the water falling as rain, is left to [lercolate through the soil 
where it falls, thereby uniformly enriching the whole extent .ihero is a powgrfUl process of nature much 
faeihtateiA by complete draining and deep wt rfcing, vis, the constant circulation of ah to and flom tho 
bottom ol flic soil, produced by Ui#colistaBtly varying relative temperatuaes of the alAosphere uid the 
earth When heavy ram fails, the air iwaimpletely stcpelled from the interstices of the sotjL thi^water 
taking its place AI>Oi when the ram has ceased to fill, the water gradually subsides to the Im tl of the 
drains, or, at all events, to the level of the bottom of theAUbsoil that has been moved l» the plough, and 
fresh air takes its place throughout the soilo therchyiiromoting drubly a chcmiLol'action vastly ton. 
diK ivc^ the decomposition of the soil and the in ini^ it contains, and, oi course, to the nourishment 
of pl^ntly When iaiM is uniformly and eom{ letcly dry and deep in the aoil, it ig more e ikily wrou^t, 
it can be wrought at any time when it dues not rain , it comes to a state proper for sowing earlier,^nd 
inuru.uniformly, a eireumstanec of great importaneo in our climate it anords a wide and uninterrupted 
range for tho roots of plants, it resists the evil offec ts of long droughts, as mK 11 as of long ^ rioos of wet, 
it never honeyrombs, as it is called, it seldom throjvs out jdants ol anv kind in faosts it never suflflis 
from the treading ol cattle in removing the green crop, lor, although apiiarently pueldled or poached on , 
tf e surface, yet, being dry below, a single plougiiiiig restores the soil to a proper tilth, and it gives an 
earlier hart est, and siibrds a dry bed forrattlc wht n in pastuie In the coiielusion el lus artirle, Mr Smith 
, gbserves, thgf the subject ot thorough under-dr lining, and ol deep pie nghing, is one of yo much imixirtaiire, 

^ and so extensive in its parts that volumi s ni ght be. written on it to the advantage of the country [/U- 
put t of Drummond s Agrn tltwal Ft Ait tli m ifc ) 

gi^li — 4 zei 5 Plug or clay draining is perforined'chiefly in pistuie I iml, b^ drst digging nut a driin 
from eighteen inches to two teet eleep, two incites wide at the bottom, aiid^huijit one l lut wi le at the toil 
In the tottom ol this drain is p) iced what is ealleal the siiter, or plug, whieii i sy be two or three feet in 
length, one ineli and three quarters wide at the bottrm, anil lour inches wide at It c t6p ^ lo one end of 
this plug is attached a chain, about two feet in length, whieh is eepneeted witii a Icier for drawing the 
plug forward f he dram being dug nut, and the plug being put m its bottom, the exrav ited el ly is then 
tirmly rammed over it, when this is done, the plug is muveil torward by means of the lever, and the same 
o])oratlon of ramming is re|)Catid till the whole length of drain is flllcd in Ihe dram is completed by 
replacing tit surface turf as it was beiore the dram was dug out This mcxle of draining is described in 
the Quart Journ qf Agr , vul iv p 501, by W J li \ ans, L.sq , who says “ that he h is exec uted in tins 
manner, during three years, more than 40U miles of eliy drains, to his entire satis! letion ’ “ Pastuie 

land,’ he says, “which hud been before deluged by surface water, has undergone ii entire changi ot 
character " 'yie implement, Jtg l2Jb , is used in clbafiiig out the bottom ot these drams, andy^ is 
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a lection of a dram made and filled up Tig 1236 is the bit or graAing iron, a is the width of the bottom, one 
inch and three eiuarters b, the side bit, length of cut six iiielies, c is the width of the btek of the side 
hit, worked out of the main bit, whieh must be of the best tempered steel, four inches and i hall, d is the 
length ol the main bit In m the step to the bottom, one femt six iiiehes, ass the 
treading step, and f, tliehiiidle, whieh is ibout the length of a common spade 
handle 1 ig 12i7 is a section of i m iin driin, two teet deep, tillexl up agiin , o 
is tlie waterway lell open, eight inches and a halt high, p is the lammed 
cley iboie the suter or plug, nine inches deep, and g is the returned turf, 
wim the grassy side upiiermost, six imlies and a hall thick (,Quart Jour 
Agr, vol IV p Wl) 

8 37 —4j20 I mbankments An essay will be found iii<itlie JltgAloud Sue 
Tians (vol viii p *17) in which are enumerated all the books, or articles, 
which have ijptared on the subject in ihe Fnglish liiiguage up to 1828, the 
period at which the essay was,written In the same work (vol viiu p *11} will 
be found a section and description of an embankment lonned by rows or piles, 
V filled in between by furze, and employed to direct the course of a river 
pass .^43% Iinaation. An excellent practical work on this subject, and on draining, StepAent i 
PraUiLot Intealor arid Drainer, has reached a second edition since the publication of this Isnojclopffidia 
Anv thing new in such a work was not to be exjice/tcd, but, being entirely of a practical nature, snd by 
a uracticiS man it may salbly be recommended as one of the boat books on the subject, 

8 ^ — 4406. Sluuet Irunkt, and valvt r Jor embankmentt are now made of cast Iron, on an improved 
mineiule and when properly tixeel In by a mass of ina>onry and cement, tbev are found to retain the 
Water of a poM, and admit it at pleasure, with as much accuracy and ease as ( brass cock does the eonrciits 
of & tjcGi' bttrfGL 

gain __ 44 H 3 Arfeuan uiellf, or those produred by boring, aie so named from their having been first 
used In the neighbourhood of Artes 111 I ranee Upon a review of the appearances observed in these 
wells It Is eialto eiident that they must always succeed where an inclined stratum of a fissured or 
tioroua limestone, er other porous stone, is included between two waterproof beds s^ clay, on&of which 
acts a limit to the sinking of the water downwards, and the other preveaU it from rising above tne aurtaca 
The existence of such a cover is ci meed by all boring works A ivaterproqf stratum of clay must always 
penetrated, before reaching the spring weter and it raiy easily be conceived that the updermpst layer 
Ii ^er wanlMg Although, for the roost part, some thinner strata of limestone supply its place, yet 
theatoata wt^exuiduet the water, always contain it in crevices, which are much more numerous on 
the Wrfaoe than in the centre of the beds I hue there it a demwnstration. astfin a boring work at 



occnnfcg in th^ itnda. and thus be unfitted for many utw on the «^ary, ^ich it very 

totoSubte, experienee teaches us, yieJO a very ^^are water Ihese o&ervaiions especially reaite to the 

^0^ diWHcfs. is#iere water hat been bored for, show a tlmiar gepgnosHc Mnatstutlon to the 
PMdeCatau M GawteA'lnhit Uanuet duPotUHwer^oadeui, 4-0 , noliceathltwith reeoMo froston in 
AaiM^ kiid bheerncsi in England Lemdbii (wiicre many lugar-ww's^ distillenS, uid breweries 
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have, for a Jong time, been principatly nipnl 

Basinnihapcit li^Iow, the fundamental rock of which is a limestone belonging to tbi 
which also forms the heights in the viclnlt)i, and which is covered with clay, though ' 

>1. I'Km *>.‘Ikls. T _. i .. . a * .^''i 


illed with water ftom Artesian wells) lies In the middle of a 

.. cnalk formation; 

times not immc- 


« c 

t I 


j «. —... p ......j .... VI. •» « »»*fc^ss asywsa ti«a» «T as as oatv ^ « iwac-iivv 

workmen have scarcely time to escape. Here tim plastic clajssceno i t be either the sondurtiiig medium 
or the reservoir of the water yielded by the chJk. Panels known to be situated in a district whose 
ifeognostic r<||ations are aimost identical with t^MC of Xamdon, and therefore we cannot wonder that 
thoip, as well os in marflr other parts of the north and east of France, Artesian well, may cvcni^im^be 
sunk; nor. can we doubt of the extension ol Jins very useful discovery. Uanteton't PhiL^urtL lor 
Jii/«, 183(1.) - • , 

8312. We nm*t not, howeoer, expect to He aide to tiak Aitesian leelli in every drim'ptfon iff conntru, as 
has been thoughtlessly asserted. On the one hand,^lie nature ol the gruiind sonietimes absolutely pre- 
* vents It, asm granite districts; and, on the other hand, it Is possible that a perloration, if m..de loo near 
a bored well atibrding water, may not yield any, should the l.itter, tor example, be fed by a aubterraiieaw 
current, in place of being supplied by a sheet of water; or should the perforation be mide upon tliu 
extremity of a liasm with inclined strata,* resting u|inn a iormalioii of a very dilfeiuiiit naturu, 
M. farmer’s Manuel du fontanter^oiidew contains all that can be desiieil outlie subject of baring these 
wells. (Ibid) , 

8.343. General ohservnttdns on Arlesian welts, (ireat subterranean sheets of water exist at various 
depths. Tliesc sheets are mors commonly met with 111 the plane ol super|iositioii of sliata of dillerent 
fonimtioiis. Then, however, frequently occur at various heights in the great masses o( earth ; such as 
those of clay, ctialk, and even marine liiiiestune rnntaiiiing cerithiu, when these masses arc entire, and of 
great tliickness. According to the sbi)ie, the undulations, nr the declivities winch ate presented (ly the 
plane of superposition ot the ]iermc.ible de)) 0 'its in which the waters flow between iin|icrmeable strata, 
tlicsc great sheets nt water are met with at all depths; but it Is impossible to lay down any constant rule 
with respect to them. (Ibid.) 

.S;H4 In ui der that thebe waters may be capable of nsceiuling, it is necessary that the fonna'Ipns among 
whirl) they occur be entire, in the state in which they were oiiginally depositcil; and that they be not 
intersected by large valleys, or 'deep ravines, through which the waters would tind a free and oosy 
exit , 

834.5. It would be in vain to search for spi hips histlepo'.ils which, at w> great distaitee fi onl the place of 
boi tag, are intcrbeclcd by deep rath i/s, or when tlicsroriiiatiuiis arc internally crooked, tilled with turtiioiis 
seiiarations, and greatlv disturbed, whether by the cnnlraction attending tiie desicc.ition ol the mass, of 
by internal shocks, swellings, or carthqu.ikes ; o«, l.islly, when these Nei'tpniaii lorniatioiis, such as plastic, 
clay, chalk, oolite, and shelMiniestniu', are raised up, and present piecipiees at the surface. In such 
localities, we need not expect succe.ss in boring for springs, iiMess by jieiieliating deeply iimathe inius of 
the chalk, pi search of the sheets of water in its lower pari ; or even by traveising it uritflclv, in order 
to come upon those in the clays, oolites, and stiell-liuicstoncs; or, lastly, unices by penelrating deeply Tnto 
the latter, when they hapjAii to be raised to the siirtacc, and to pfbseiit dills, or are iiitersecU'd by valleys 
of greater or less dcjitli. 

8.lt(i In a countiy composed of elevnied plains, if, in place of boring to the neccssanwiepths for reoeh. 
ing the diltercnt water-sheet* which are cuiiiniuidy the iiiost.ibiiiidaiit, and, at the same time, those which 
rise higlie.Ht, the boiing is stopped .it higher levels, less dist.nit from the surface, if is more than 
prohahle that the ascending waters will slop more or less beneath the suifaceot the ground, accord¬ 
ing to the depth of the borings. When this oicuis, we ought to be far from considcniig die mier.ilion as 
having failed; because iii this case the water does not rise above the siirlaee, and iii Riosf ins|pnccs, 
according to the localities and the nature nf the ground, steps may be taken to remedy the defi¬ 
ciency. Thus, lor example, when.the water nf a bnriiig only rises to within a ecriaiii iiiimbur ot yards 
(yum the sill face, but in sufficient quantity, it might be conducted from the ]ioint to whitli it reaches, by 
a Miilll gallery, into some neighbouring well,or into one dug on jiurposc ; and there might thus be pro¬ 
duced a kind of artificial fall, which might Iw employed to make the w'.iter ascend to the surface nf the 
ground, and even beyond it, by cniplojing tor this purpose cither the hyiiiauhe ram (bi her hydraullque), 
which would always give a third pt the volume of water, or a wheel, which might hg pl.sced at the point 
ol the fall, and which, working a pump sintidily placed, might r.iise the third, or |icrliaps even the half, 
of the volume of water; or, in short, any other hydraulic macliiiie ol the kind. Itut these means would 
bo practicable, only in so far as the wells into whicli the waters shunlil be prccipilaled, might not allow 
them to run oli'iiiTo strata of permeable deposits. 

8347. Circumstances which it is ncccssaiy to examine and appreciate before resolving rryiw boiing lU 
well It is necessary to examine the physical constitution or the n.tlure ot tlic ground, and ihowiistjusi'. 
tioii of the surface of the country, with rcfcccare to tlie niuimtains which overlook it, the s'alleys by 
which it is intersected, and the springs which rise in those valleys The latter it is particularly necessary 
to examine, before deciding upon boring a well, a.s imiiiy of them are natural wells. It is of importaiico 
to select a flt person for boring; the art not being merely mechanical, and such as can be prrifetised by 
any borer. Besides attending to these circumstances, it is necessary tA be possessed ot perseverance and 
courage, which will lead us to disregard the delays and dilliculties often unavoidably connected with the 
operations of boring. (Hencart de Thury, as quoted in Jameson's Journaifor July, 18.3Q.) 

» 'A}i. Burma for water in deep sand. Mr. Uavid (ireenlcy of London has been lately (.August, 1834) ’ 
very successfiil in obtaining “ an abuiid.mt supply of pure water," at Diss in NorlolK, at a depth of 
upwards of fXX) feet beloiuahe surlace A well had been previously sunk in the same place, but, lA 
consequence of an iininense quantity of sand rising whenever the pump was worked, it was almost 
Useless (See Arch. Mag., vol. i. p 210.) 

8.140. —4324. Bending rocks or stones. A newly invented apparatus for this purpose has been brought 
into nuti''C liy Mr. U. Millar, road contractoi and builder in Edinburgh. The apparatus appears to be a 
more ctilpieiit borii(|: instrument (hall any hitherto m use. U is calculated to bore or tap to the depth ot 


screw 8; iiisieau oi uiasring, as iierccoiore practised, wiin gunpowoer. i ne priaiesa is as lunuws; — oumper 
holes arc formed in the direction ofihe proposed fracture, os ot present; but, instead of tiding them with 
giiniiowdcr, a split (Aiiale screw Islnsertcd in each hole; and the fVocture is eO'ceted by tlic insertion of a 
coiiie.il or male screw. ^Arch. Mag, vol. i. p. 93.) 

83 >0 -J.4541. l)rr.inink and bringing into cultiontion moss-iands or peat-bogs. Tile Liverpool Agri. 
cultural’Socicty having awarded tta premium to Mr. Seed, late of ^.liat Moss, but now a pmfbssional 
drainer, we give the following as the essence of his paper. We may premise that we liacl the pleasure of 
inspecting Mr. ReeC’s farm at CUlit Moss, near Liverp^, in AuguK, 1831rand were much gratified ibid 
instructed by what, when there, we saw and were told %y Mr. Rctyl. 

83ol. Drauiing. I'lic water, to a considerable depth from the surfaccy lieiim held in a great degree by 
capillary attraetian, drains shoigld be ffequent, and more or less distant dccoroing to^ieir depth. (Jp^n 
drains to 4lvi(W the flekls may be placed at any disAnce not exceedi^ iUlAards ^'hc Covered Hraii.e 
Should run at rigltt aitglq^o the divisional driAns. ^xty-six yanu, or three Chains, Mr. Reed ba4 

• t . ■ 'a « o * • * 
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fcHind the bcit iridth between the oj)cn dtbinii j and, ronse<]uciitlT, ai the covered draint ate at right 
angles to these, thqir length \>lll iSe sixty-six yards. The njicit drains may be four feet wide at the tup, 
from three tcet six Inches to four feet deep, and fourteen inches wide at the batcoin. The covered ilraiiis 
•.hould nflt be more than five or s^x yards apart, and three feet deep. No mater>at is^anted to cover 
them but tin* moss itself. “ The firm shou|i combine the principle both oi*the shoulder and the wedge 
drain, and the somewhat square clod, winch is flrst tAcn out, when dried to a certain extent by the 
wcathcT, becomes tile cover.” ' 

83.^2. Preparing tHe sittface. " Moss, or bog, is a soil, but an accumulatioq, of dead, dying, 
and living plants growing in water.” To fof.n a sod, fierefore, it is necessary to destroy, to a certain 
depth, IJ}C original structure of the moss, liotti for tlie furpose of destroying vegetation, ant) tiicliitatm/ 
tlie passage of the water to the covered drains. Digging is perliaps the best ifotle of destroying tt\e 
structured the muss, and aftcrniards, acutting machine fqrmM by fixing nrcnl.-ir knives on the cylinder 
'of a csmmoii roller, may be applied. In due time, tlic surface may be harrowed, ami afterwards manured, 
and sown with a erop. Any description of earth is useful, as tending to consolidate the moss, and to 
furiiitate its decomposition; lint, to obtain a good cr^i the first year, putrescent manure in a considerable 
, quantity is absolutely necessary. 

*3353 /{fter cuUivalton. “ Manure of some sort being ajiplicd, almost any description of crops may be 
had; but [lotatocs arc iicriiaps the best article to liegin with ; 2d, wheat; .3d, clover. Without grass seeds; 

> -l/h, (Mts. Tke rotation m.iy be varied, so .as to innIiidualiniAt every erop.” • 

,• 8,i5t The preparation nf cu!ie or charcoal from peat or moss has been eill-'ctcd in diffferent parts ot 
Seotland, and in Ireland, and tile rlmn oil thus iirusliieed has t)e> n fmiiid suiKTior to many kinds of roiil 
lor vnclling iron, and the use of smiths’ forges I'his arises from tlie total*absence of all sulphuric 
matter in tlie iieat, whicli renders it almost eqii.ii to the charcoal of wood, to winch It is well known the 
ISwedish iron owes its principal cxcellenec. I'lic charring ot jicat for use i.'. ^ineltsng iron 11.-01 been 
strongly recommended as a means ot giving omployraenl to the I.ibuurmg |iopulatioi). (SJc ItrU. Vann. 
Mag , vol. V. p. .-ifiO.) 

S.T.i.';. —4057. In improufiig moist lands inhere manure cannot be obtained, covered drains arc unncccs. 
sarv ; but open dr.iiiis ate made at distances of from ten to twelve yards, 'i'hc stulf taken nut of the 
dr.iiiis is s|^ad on the iiitervennig sp.-iccs, on kIiicIi also clayey earlh is laid, in quantity varying fium 
lliirty to yards per statute acre. Tlic l.nul is allcrwards pared with a breast jiloiigh by men ; or with 
« plough constructed for the pur|M>sc, dr.iwii by a horse; then partially burned, the ashes distribute!! 
pretty equally over the surface, the seed sown, and ploughed in with a sliglit narrow Ibrrow. 'J'olcrabic 
ern|is of oats may be obtained in this manner; and, joinetinics, inferior crops of clover arc mmlo to follow 
the oats; in qihers, o.its follow oats, year alter year; the paling and burning being a necessary preli¬ 
minary to e.-ich Cl op '1 his IS ceitainly lietlor than iMtliing, and is, perhai>s, the best practice where 
manure cannot be made or prtaured at a moderate price. {Itrit Vaim 3/ng, vol viii. p 42.) 

• 8J5(i.—ttWS. The question of corn rents has been disiussd.l at ron.sidcrablc length, but nothing lias been 
said ns to the modus upernndi of converting money into a gram rent. Inn cultivated district, where 
the V'rm proe^-eds arise ehiefly or wholly Irdm the sale of grain, an ex|HTicnced farmer, in offering lor a 
hiriiy forms an ctiimato ot the quantity of grain he may ex)iect to raise for the market, and what jiro. 
portions thereof he can affbn’. to pay as rent, after allowing for interest on eaiiital, proKts, and cxpeicscs. 
In this estimate, price forms a most impfirt.'int ingreilient; and it is tlio lluctua.ion in the price ot gr.iin 
wliieh has occasioned the adoption of grain rents, l-'roin tlie (onimcnocment of the pieseiit centuiy 
till the cuiiclusiotf of the war, the generally high prices of grain produced keen coinpctitinii m farm- 
taking, and a r.i|)id rise of rent was the i-onseipicnce; lint those who, chiming m with the spirit of the 
times, entcml into leases at high rents, lictwecn 1810 nnil 1815, iound, liy 1821, that, in reckoning on a con. 
tiniiaiicc ol high prices, they liad calculated witliout their host. About that poi lod tlie cry lor dciliictions 
of rent becaracy-hiud and general; and that cry was nr many instances lespondcd to liy the landlords 
givingCenipurary relief. 'I'liis relief was, fiowcver, only tcm|K>rary ; and, in many rases, did li.iriii, as it 
tendi^ to Keep up rnmnctition in f.irin-taking; and tliinigh a proprietor who had acquired a character 
*, of liberality felt little alteration m his rent roll on giaiitnig new le.ises, yet, as that liber.ility formwl a 
very proiinncnt itigrcdicnt in the farmer’s estimate, it was naturally ex[icctcil to be put 111 requisition 
where otlier sources tailed. Tins un.>.eltling of all covenants between landlord ami tenant soon liertine 
disagreeable to all parties. Theiuriiier had to bccomea humble supplicant, and the laiulloid to put up with a 
dimmishcil income, without being altogether eert.iin how far the claenson Ills generosity were well founded, 
or to wliat extent th«y might proiceil. If therefore became a matter of necessity to make such airange- 
• ments as would restore the farmer to his original anil piiipcr slate of inde))endcncc, and the landlord to a 
state ol certainty as to the extent of Ins income Those farmers who had entered on iiinetccii years’ 
leases,during the last years ol the war, or soon after its termination, had ralciilated on receiving, on an 
average of years, 3«. tier boll for wheat, 2.)* iier boll for b.irley, and 20s. per boll for oils; but as prices 
QKm loll, air', eontioued below these rates, profits on larming liecaine extinct, and capital began to de- 
- grease. 'Uiiiler these circumstances, fanners petitioiie<l for permanent reductions of rent, suitable to the 
low prices; or craveil leave to retire, llcniiiiciatiuiis were written out by land agents, in winch terms were 
prolR>red to the tenant less favour,'ble than if Ins lease liad expired, connected witli an Oder to convert the 
money rent Into gr.-un rf nt, payable in money by the county hars price (the .iveiage price for the year) of 
grain forTilc current crop Tims a tenant who had ciiteied on Ins tarm in 1815, and who grumbled Jt law 
prices in '1821, paying a money rent of 4001, agreed to pay, under the new arrangement, during the eur- 
rciiey of his le>isc, money to the amount ot the higlicst d.irs (wr 100 bolls of whc.it, lIXi hulls barley, 

, and 100 bolls oats, tlicsc three bolls at 3 js., 25«., and 20a,, anioiinting to 4/.; the maximum teaching 
' to 8 .ja. or 90a., and the minimum to (>lla., thus giving a pielereiiee to the tenant in the fluctuation. 
Vfheii fanners entered into leases subsequently to 1821, on nionev leiits, 75s. for the three bolls became 
the standard of conversion, because, warned by asueee. sion ol low prices,! armors hiul olfored lower 
money rents; but in either case, wherever the pliii bB.s been adopted, it has been found to work well. 
Where money rents still exist, they arc 111 p.iid ; ne p.trti.il payments are entered to account, and the 
arrears press as an incubus on cnter|irise or iin|irovrincnt. The situation of the landlord is not enviable, 
and that of the tenant is deplorable; but, with the exnm|)lc tictore then), this stitc of things wilt .soon 
rectiiy Itself. In pastot.rl districts, something, too, might be devised toproiluce a lliiS:.uating reft, regu- 
lated by the average price of sheep, wool, and cattle; and thus to jilarc the grazier and his landlord 011 
that same safe sort of footing now enjoyed by the more reflecting portion of thef landlords and fiirmcts 
in the cultivated districts. C^• G.) 

8357 .—482(1. (On the capital required m fanning, an excellent paper will be found in the Quart Jour, 
of A^., vol, iilt p. 4.50. 'i'u this paper is annexed a list of the implements of husbandry, live stock, sceils, 
lime, and expense of labour requirnl for stocking a farm m Scotland* in 1831, of IfdO acres. 'Ihe total 
amount required was 35(19/. 17s. lid The list is given in great detail, and weC deserves the study oi 
young men intending to become opeupiers of farms. 

SIM —^25. Station of ci ops. thdepcndentlt of the benefit 'Whicli a rotatioi^ of crops atToras to the 
cultlvato", by the greater variety of articles which it enahlcs him to cultivate, there is less danger of Ins 
suftbrinl'm years of scarcitybtxiausa it seldom nr never happens thanhe seasons dUe uniafouiable for 
every desexiption of crop. Thus, a ver.^dry seasoVi is favourable for the production of corn, while a very 
wnt one is Tiniavourable for ebrn, but produces abundance of herbage, roots, and grasses, wliicn 
directly, or by meats of rioorlshing or fattening aniiuals, furnish a sumdj'of human food. 

4li3(l Vor elaps arut toasts qf an injenut aescriptivn, the following rotation Is reconfh>^iided In 
the body of the work•> 
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1, Callow, with dung, 3. Clover and rye glass, a 5. l!<>.tnE, cfrillcd and hoi'so-hoed. ’ 

• SL Wheat 4. Oats. ft Whcab ^ • 

Here barley forms no pi3t of the lotatidh, though inferior loams are often well cal('ul.ite(l to yield fair 
crn|is of that gvin*: such loams arc to he met witli iii many parts^f ScotUnd at altitudes where wheat 
couktnM jucc^. Another objection to this ri^tion is, tlyitwhc.Ht ferins the last and aUo^he first crop 
of tlid egtirse, with an Intervening failow : for inferior loams, such cropping is too severe; and in any 
rase two crops of the same species in surresAon should, if oosHible, be asoided, cvcmalthough a fallow or 
green crop intenvene. The following rotntioil which laVnictisci on poor clays in the Carse of tfuwric, 
•appears prclerablc, either on inferior clays, orioalhs, wlKre wheat can term part of the rotation 
I. fallow, wiVi dung. 3. Dftllcd beans. B. Clover and rye grass.* 

• Wheat.’ 4. Harley, with dung. ft Oats. <w » 

On inferior wils, five sucrc^ivc crops, witli i^ily .*<110 manuring, cannot be expcctcil to reach mediocrity, 
The generar-practice is to give ratlicr less to the utilnw crop, say liltccn tons per acre, and ten fens per 
acic, ploughed down in the end of autumn, on tbe bean stubble, for tlic barley. I'lie gruwtii of this 
pliiiit is so rapid, tliat, on strong lands, where tlie <lung ii;is not been incorporating with (he sod through, 
out the previous wintir months, it is found to be ol little iieiictit to the bailey crop, and is thcre^re* 
seldom applied at Itcedtiine. In this roUtion, loo,'fivc years uilerveiie between each species of crop jTlio 
only drawback is,s|h.it barley alter Iicaiis nr peas is darker <nlounvi than attei a failow oca green einii: 
but pureliasers will moke allowance foi this, when they perceive that such colour does not pruceeu Iroiir 
damp 111 the stack. {A.d.) , *• 

8.il)0.—iilSV. The rotation for thin clays in the body of the work is objection.able, from tl.e land being 
cuntiiiucd too long in grass. • ' ^ 

, • 1 Fallow. 3. Grass. !i Gr.iss 

2. Wheat. , 4 Grass (i Outs. 

On tile tliin rlays in the Carse of Gowric, of ivhieli tlierc is .i ronsidcrable breadth, the rotation gcner.sily 
followed IS the same as that rceomnicndeil above. l'.istiiriiig pour retentive rlays will not pav .Snell 
land is sutlirieiitly tcnaeioiis without the tre.id of e.ittle, and the forage would be evtreinely scanty. 
Where the clay sod is so miserably poor as not to e.ri ry beans, a lour.i'oursc shilt niigld be ndopted, 
keeping the grass only one year. On all clay l.iiids it is often diffleiilt to otitain sutlleirnt irmdd for gra.s 
seetls in spring, among ,autnmn-sown vvhint; .iiid, cxceiit in early sitimtions, spring-sown wheat will not 
siireced on cold clays ; hence a cross ei op, fliat is, oats afler wfieat, is sometimes resorted to, for Insuriiig 
a f.iir braird ^sprouting, or plant} of clover and grasiVseeils. Witli tins exi'e]itioii, the practice is not ad- 
vis.ible. {[iieiii.) * • 

8.31,1.—49."!). In the " rotation for light soils," we have — ^ 

1. Tuiinps. • . Clover and rye grass. , 

2. Spimg wheat or barley. 4. Oats of wheat. 

Wh.it I ermsidcr defective in this rotation is the possdidily (although not clearly exprcs||ft) of folinwiiig 
barley with whe.it, attei only one iiifei veiling gieeii crop It Inis hem found, by dear-Sought expeg)enee,_ 
th.it ivhe.at sueeeeding taliailev, with only an intervening l.ilhpv grass, orttiher green crop, is diiiiinished' 
in produce, from one tliml to one hall in qii.iiitity on light lands : on strong retentive soils, the diiiiiiiii- 
tioii IS less pcrceidible, liul im nil soils, the piactiee should he .ivoided. (litem ) 

8 !ti‘2 The land nmtei tegular lohition oj t to/iping all oner the country lias btx'li rijlideicd, by fieipient 
rc|ietition ol the s.iinc sort of grass seeds, what is termeil elover.siek , ” a state of tlie sod, aet oidiiig to 
l)e Candolle and ntlicis, piodiiced by extremeiititions deposit, hurtful to clover, but luvopr.ible to Hie 
growth of the eere.d crops On many t.irnis a seveti-coiiise sliift li.u, of late been adnpteil, it being foumi 
tli.it clover .sucecixls better alter a eio-s crop, otherwise an objeition.ible riiKle ol fuiiiiing; the lai.d 
reijiiiring, as it would appear, two suecossivc wliite crops to purity it fiuin clover deixisits, .mil UP prepare 
It for pimliieing lhat pl.iiit ni a liealthy state Aware ol tins, die wntei of this article, twelve years 
since, coniinenccd the tolIowingToUtioii on light iliy land, wincli, by fioquciit cropping, had become so* 

“ cipvcr-sick,’’ as to produce little else than rye grass. * • 

3."fi.‘k liotalion of eight yaars : — 

1. Potatoes and till nips. .3 Gr.iss Rttcr h.arley, pc,as after wheat. TurmiM and potatoes 
k Flult wheat and half liai ley 4. Oats, on both divisions. b' liarle)'and wheat, as before, 

7. Grass after barley, and ]ii’.as alter wheat 8. Oats. 

Here the rotation is after the four-course 'nolliod; only the potatoes altern.ate, as do the barley and 
wheat, and the neas aim grass ; so that each ot these speiie, of crops occurs only once 111 eight years on 
the same groiiiiii. With the exception ot oats, lor whicli eaeli soil is well c.ilciilato'l, and which occurs 
once 111 tour years. From tins moile ot cropping, a initcli tieavier crop of clover is nlitiftiied llrom ^ic 
half of the division than was furmiTly from the whole 'I'he pea sti.iw also adds to tne liutfc foddei*;. 

and by it the dung is considerably aiigmenteil? 'i'lie pi.xitiee begins to recommend itsclt in the iieigh- 

botirhood. The farm on winch tins course of croiiping iTigniated lies on the iiorlherii tsiiik ol theCaisc 
ot Gowrie, and at an elevation ot from 4(XI to tkll) loet above tile level ot the sA, consetpicnllv at tile full 
limit where wbe.it c.m sueceixi (Ideiit.) , ' ^ 

8..t)4 —■1944 fallows It is the opinion of some, that the mere exposure of soil to tlie dryirfj? inliuencQ 
of the sun during the summer season will eontiiliute towards its feitihty ; but, assuming that the hand is 
what farmers call sweet, that is, lii.iblo, and free Irom weeds, it will profit more by being roveied with 
vegetation, or iithcruiso slmded from the sun and diyiiig air, than by being exposed to it. Tins is shown 
by an able article in tlie^rrtiiA/'’oiJJiCi’.* J/f/gnx/iic, vol iv. p. 10. , 

Sttgi.—4').W. Kirltvouin giithher has, siibscipiently to its first being made known, been greatly improved 
by llic inventor, an ingenious incehanie, at Tianeiit, in Fast I.othian. (bee Quail. Jour, nj Agr., *' 
vol. 11 . p 848.) • * 

SSfift—4'9fti. The use of fresh or unfermented dung for turnips hail, of late, been mueh recoinmcntlei^ 
by seimral ugrieukurists, and ha- hei-ii advocated bv 8>r li. Davy, on chemical principles. Kut it ap(iears 
that {Wactice docs not always supiant it. When Jjavy's iivture appeared, it w.as sent, by tlie then Pre- , 
Eidciit ot the Roaixi ftf Agi iciilture, to a ftiend in I'wccdsiile, wimf.iiins (onii extent at several hundred.s 
ot acies ot turnips yearly. ' This being in the turnip season, he direi tod an experiment to be made in two 
p.irls ol a field with fresh dung from tlic foM-yards against the diiiigbdi. 'File liesli dung tailed by thirty ' 
per cent, and simil.ir trials m ide on aiioClier farm lixi to llie s.iuie result. U may be obsoi voii, however, 
tliat, in making experiments ol Ihis kind, something may be misimdeistood. It tlie loW-y.'irris weie kept 
ill a rough state, tlie iiesh dung might be little better than wet straw, and eoiitaining little or no cxtie- 
meiititious in.tUci ; .and if it were taken from near pigsties, or a I'hiiil house, it imglu lie iie.irly a.s much 
fleray«d ns it it h.-ui Ism m tlic ilungt(/II. It is a loiig.wtablislicd o|tjiison, (hat dung lit for laisiiig turnips 
must be thorouglily mltcn and (lertnopnsed, so as to clit like a jelly , .md tlimigh in this ease a loss tak 
pl.ace, both of bi|fk and inattv, the quality of the manure is ifiidouhted. Perhaps riuiig inn state l<c- 
twixt aiifcrmented and total neeoili|insition is preferable to eiUiev; and Hiis opinion llii' following state, 
inciit appe.ars to confirm. During two suecci^ing yt-iirs, tlic xlung required lor turi.ijis on a tariii was * 
laid in a nsoist statb on a dum’lnll about ten weeks beiore toi nip sowing.* A slioit lime bclnre sowing. 

It was ti*rned,1arcfu11y shakVii out, and laid hghtin together. Vvhen luu^n lhc4mil, it apjieared to be 
• in a m(At rxTcIlfgit slsitc^ the dccouipissitloii wsis going on. but li.adiRot eeasvtl, A steinn arose ftoin the 
heaps of duii^, and, thekrraugcineiit ot the rai,ts ai.d idotighs lici^ very close, 11 miiiutcs did not elatise 

■ '5 4 • 
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close to (he dung b; a roller. Tlie braird (sprouting) of 
through the summer, grew with a rapidity seldom seen, 
be best turnip districts. The Aeld was a sandy loam, of 
presumed tliaC the heat which the dung 'xiSKessed, and the 
|e, had intasetl life and vigour Rito the youi^ plant, which 


incd by some Trench agriculturists, by. cutting 
II, so produced, by fwilitating mastication and 


until the turnip-seed was sown, and pressi 
Swedes was everywhere most oKceHent) ai . 

and produced a croprardy to be met with in'the best turnip districts" 
weak <iualdy, but suitable fur turnips. It is ure 

subsequent decurapositioii that wou^ take plwe, „ _,_„ _„ - 

thoroughly rotten dung docs not possess; aiioT though lAnay ultimately raise us a good enq) od turnips, 

' it is at the expense of a great loss of,bulk. The experienre I'f the liest cultivators in the noithci'.i parts 
of the kingdom is against the use of Iresh iluiiik < •n>d neitlmr Davy’s lecture nor the recojnmcndations of 
some of the greatest names of the day, have bucC) ablc^i ater that opinion. Fresh dung may answer on 
whe.at faUpws ; but all dung will be the better for bciiwMaid togetlier, turned, and fermented, so as to 
be casihi scrprated and projwrly covered, (ft-it. FVir/ii. Af«g, vol. vi. p.‘270.1 • ^ 

8367.—■KTO Meal from Uraw and huu has been obtaiiici' ' .. . .. 

and ailarwards grinmng; and the meal, or r.itlier bran, i 

digestion, is sumiosed to be belter for old horses than straw or hay which is'merely cut! 

8368 — 4H92. The advantaffcs of culling corn crops ii'fure they are dead ripe ; that is, when the straw 
immediately below the car u }iist beginning to turn yellow, arc thus surnmeil up by Mr. SliprifF; — An 
incftcascd quantity of grain, greater security from the weather, improved quality of straw, and an 
extension of the harvesting season. To these may be added, greater security against the effects of wind 
piitf rain, eitlict; as afibets the siieilding, discoloration, or genmiiating of the grain 'J'he colour of grain 
vhieh was not cut till it became dead npe is generally of an opaque whitish buc , while tliat which was 
cut before it was dead ripe is transparent, and tinged ^'ith brown The latter description of sample bears 
the highest jirice in most llritlsli markets. {Jirit. Farm. Mag , vol. v. p, I’l.) ' 

8 j 6 !a The period at which corn crop'! ou’kt to be reaped is best dctermiiivil by examining the upper 
grains of the spikes The cereal grasses, like all monoeotylcdonmis plants, ripe', 'he seqds on the iipixir 
extremity of their flowers, or even in the upper paitot ttieir seed-vessels, in the case of plaitU with pods 
eontaiiiiiig many seeds ; wlicresg dirotylcdoiious plants ripen their reeds equally throughout the seed- 
vessel, and III general rather ripen them first at the lower end than at the upper end When tlie upper- 
mo.st giain of a spike of corn has droppeil out, the stalk may tie considered as h.aving stood rather too 
long, and Uie reaping point to be tliat when the uppermost gram is firm and plump. On the whole, the 
most improv(S practice ot liritish farmers is in favour of reaping their crops at an earlier state of 
ripeness th, 111 they have hitherto been accustomed. {Hwait Join Airr , vol iv. p. .Wl.) 

8370. ('lilting gram crops with it romiiioii sri/fhe has been generally practised in Aberdeenshire since 
1818 . 'I'he crops grown in this country arc cliicfly ni^s and barley. S'o eliange whatever is made in the 
common grass and clover scythe, for cutting lie.svy or,lodged grain crops; but tor light standing eiops, 
a very siinple addition is found ot oilvantage. 'I'liis coii,yists pf a small rod orslioot, nearly an incli in dia¬ 
meter, of green willow, or rowmi (mountain ashl, or broom, or any other flexible and f ougii young wooiL 
It has its thick cml twistwl into tlje sm.-!!! iron rod, whicltiaids in atUi'hiiig the blade nl flic'.ejthe to 
its handle, named provincially the grass-naii. Its siriall end p,«s 8 es over tlie upper sale ot'lli bl.ide as far 
as tliii/iack, where it is licnt upwards m an e.fsycuivo, and is liroiiglit hackw.ird, and tied tli several 
rounds of strongMwiiic to the handle, about flftecn iiiehi's above the blade In rutting gr.iin with,a scythe, 
'the swathe nr cut corn Is laid ai''ay from ihc standing corn Every mower is attended by a gatherer , 
and, as the gathering is the pait of the wihk that women can best perfnim, tliefi'athereis me generally 
women. The grain is lelt iiy tlie scyllie, having tlie stems forming an acute angle with the line of the 
standing rorn, the rsot end of the stems pointing partly ha< kwaids and partly inwiiids towards the un¬ 
cut part of the lield. Tlie g.illierer places bersell at the root end of the stems, so as to lie able to stixip 
forward nearly iii the line in which they are laid ; and, by a siiccossion of lilts with her hands, placing 
the rorn on tne rear over that winch is more forward. -Itqiping at the same time towards the right liand 
herself she gathers into one heap what slic deems siillii lent lor a sheaf, and, having carefully separated 
it with’hM right hand from the forwaid part i>t the swathe, then m.ikes a band, in the ordinary way, of 
a liart of the gathered heap, and lays the lioap upon it A liindcr is also uttaelml to every mower, who 
«ls able to bind up all the slieavcs cut by one scytlie. and also to set them up in shocks; but there is no 
> novelty in his operations. 'I'hc gatherer and hinder could generally, alter a skilful mower, gatiier up all 
the corn siiifiricntly clean ; hut tlieir labour would be gieatly impeded, so .as that they could not keep'bp 
with the scythe, were the ctcaucst gathering strictly cnlorceil.- That is, Ihcfelore, dispensed with ; and 
a raker generally a woman, billows the other operators, to collect the straggling e.irs and straws. 
(Hiuhland Sor. Trans s.vol. x. p. 180) The llov, .lames Faiquharsoii, speaking ot this moile of reaping, 

_»• jn no br.inch of agricultural labour, not even in the suhslitiitioii of the two-horse plough lor 

the one drawn by ten oxen, or of the threshing mnehiiic for the flail, has a more valuable advance hccii 
made Within our memory, from an old .iiid inferior system to .s new .ind better one, than i.i the a ior>l ion of 
acvtht^reaplng. It is calculated that double the work is done liy the scythe, wliieh eoirtil lie performed 
incite same tiftpe by the dickle It is also belter perfurmed ; because the straw is cut off more rlnselv to 
tHe grounif' and consequently a lietter provision is made for cattle fodder during tlie winter, and fur a 
larger quantity of manure. When the gram is over-ripe, much less is shaken out by the scythe than by 
the sickle. Another advantage, of which the magnitude can scare,ely be believed, exre[>t by those 
who have learnt to estimate it by their own cxpcriciiee, is the qinrknesS with which the mowed shock 
V • , Winns (drys nr withers) thoroughly, and becomes fit for the stock ; 

a matter of the utmost iniport.incc in our unsteady climate. The 
straws are nut crnshoil, ns they frequently are with the hand in 
reaping with the sickle; and the sheaf, although not more liable 
to break out of the hand, is more clastic and open to (lie actior; of 
the atmosplierc. It is peiliaps not too much to say, that a sheaf 
of cqu.il svciglit, cut with the scythe, heoi'Smes ready for the stack, 
under equal circumstances of weather, in half the time needed by 
one cut with t e Mickle. Thu most pleasing advantage is the totai 
chniigoot the character ot the labour, as it alfects the l.argcr pait 
of the workjicople. Tlie mowers, gatlierers, and r.ikers deem 
their work deliglitful in eomparisoiv with the Uibd;.r of the si(4\le ” 
8.‘)7I. The sri/thcfor rrailingcornXjig shnuid h.ive its blade 

(a) of the best steel, four feet'long, strengthened by a plate of non 
along the back 1&). The handle should be strniglit, lu'cause that 
gives Ihc greatest command over the scythe. A well-seasoned 
young larch tree, reduced to the proper thickness, with a slight 
curve at the root end, for recelviitg the blade iif’a proper position, 
makes the best handle to a reaping-scythe c.\ hone, covercrl with 
tine sand, and aline sandstone, to whet the edge, of tlie.^yttie, 

*’ are hooked I-n to the handle*!itc,'bcar its upwc extremity J'liero 
should be a cradle (d , consisting of three long tecih, fastened to 
an upright stem (c), formed of ash? and as light^is the sVreiigth of 
VtiS wootl win iiermit. The upper tooth should he a litlie imwe 
than two feet in length, and the two uiiiler sines shojild be, the 
first three inches, niiil the second sl 4 jnchrs shortca 'rhe uiiriglit 
stem of the.rmdle is driven into a sockid of iron.* 'I'hc height 
of the cradle is dbout (hirtecu inches $rnS IcfC-band handle (/)* 
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it straigtrt, and the righuhand handle (g) U cnK>kpd. Forlthe conttniction of thia Imuprtant instramenh 

• further deUil* will be found in the fiuarl. Jour. i^Agr., Itoin whidh oup figure i« taken; but th« 
above outline wiU suflica for any one who can ronitrurt a rommon grytlie. 

SJVa CorntJ i»ery detertpuon mag be reaped witb the ^the. Oats make the moat pcrtoc#work, with 
thifcgr^tcat tlie to all tlicCibourcrs. Barley, with new rfnsa. Is net difflrult to cut; hut the clantmy 
Jui<¥ l'to 0 \ the barley straw lubricates the scytilb with a viJcid coating like varnish, which must be rubbed 
ofl iroqiiently with the whetstone. Thosuinders huve^lways hard work atnoivg barley. Wheat is 
beautifully laid in swath when mown. The |akers.uii diN biiidvrs fiave leas Inbbiir among wheat than 
the mowers, who must be pnwctiul men to cgnthiue a length of-time at the work ; hut there are modes 

• of equalisuig the labour, and, of course, of diminishing the fatigue. For example: when a AelAof wheat 

tmd a field ot oat» ai% nearly ready lor reaping, it is an excellent arrangement to reap ^ oaks in the 
dewy niornmgs, before breakfast, or as long as there is any dampness on the com, and then to go to the 
wheat, or to the barley, it there be little wlihat on the farm, during the dry period of the dav. "By this 
plan miieh^ahialde time can be saved in reaping the whole crop. Oats are not tile worse of heiitg reapM 
III a damp state. It is a remarkable fact, that oabveaped in a damp state, with the scythe, will be nearly 
as soon ready for the stark as when reaped dry. Not so with barley. Shocks of oats which arc rem>^ 
dry, but have afterwards been soaked with rain, will be longer before they arc ready for the stacks man 
oats that have been rcai>ed in a damp state. It: is a still more remarkable fact, that damp oats reaped 
with the scythe will lie sooner ready for thl> stack than would the same oats, reaped in afidry state, wall* 
tlic sickle. Oats reaped with the scytlic wiU be quite ready for the ctack in eight days, whereas oatp 
riMpcd with the sickle require at least a fortnight Khocks that have been rcaiied with the scythe will 
keep off mucli more ram than those reaped with the sii^le, ( Huart Jimr, vol. iv. n. aifi) « 

S.'iT.j.—5iK.'.‘J. Co«p wheat, si variety of ^Vilitum ttirgiduim has been found by Mi". Oorrie to be but 
iittle injuri>d by,the wheat-fly, as this insect appears in the tty state mucIi sooner than the wheat blossnin 
bursts ftom* the spatlie. Tlie grain of this variety is coarse; but every spike generally yields from 
seventy to ninety grains, which istlouhic the number of the cotmnnii wheat, yrtticum hybVrnum. It 
ripens about a week alicr the red wheat, and, wlien standing, is from a foot to eiglitecn Indies taller than 
the euminon wlieat. (.Quart. Jour. Agr., vul. in. p. f>41.) 

8374. Danttig creeping wheat is a variety euitivatcKl on tlie borders of .Scotland, which iiosscsses tho 
pio|icny of tillermg, or throwing* ta(i-shoots from the root in the autumn, in a rcmarknblh degree, it 
originally came from Dantzig. {Quart. Jour. Agr, vol. iv. p. ;>>(>) 

8.175 —.')04!1 fJn the climate rcgunitc to bring wheat to perjCeetion. Nothing is here said of altitude, 
latitude, or temperature 'J'he liiglicst altitude on gihieh wheat will suce(.ed on the banks of the Toy, Is 
450 feet above the level of tlie sea, where thcgmean temper,iture tor tho ye.ar is 4(P., Wlicrever the 
annual mean temperature is below thia, wheat clinnot he raisnl with advantage. (A. G.) 

yJili —.5074. /{^e strata is preferred to that of any other plant for httei dig horses ; and rye is somewhat 
extensively cnltiv.it;*d about Newmarket for Mie sake of obtaining the straw for the livery stables. {J. It ) 

8377. —Slal The lloietoun oath an accidental variety brought into notice by Air Sherid'iii 18'.'4. It is 
chiefiy remarkable for its long reialy straw, which, in a croiibt twenty acres lu Kist laithimP, has awrnged 
SIX feet 111 length, while tlie gr.iin is thin in tlie husk, and nearly as sliort and plump Is tlic groinsgif the, 
pot.iln u.n. {Ttans nf ftightand Soc ,-voi. viii. p .‘102.) • 

8j 7K —.52t’0. The va'ltk t\f ciops r/ fiveitish turnip.s, polatnef, and mangold inurtsel, ns food for cattle, 
is not inateiiall> difl’ereiit, provided tlie crops are alike good of their kind. This is the u)>ii)inii formed 
by an Kast l.olln.in farmer of great skill and experience, alter haring made a number of ux|H.Timcnts U> 
detcniiinc the \able of tliese roots. {Highland Sue Trans , \o\ ix p, 27.5.) 

8,779 —.5.i07 Suit for the potato In the pemnsnlanf Kiiityre, tlic soil is calcareous clay, in which there 
is lonnil gyiisiiin, an earth said to heicoiigeiiial to tlic pobato, and there. Air. htewart states, that the potato 
crops f.xr surpass any he h.xd elscwlicic seen, eitlicr in Scotland or Ireland. {Mnt Patau. Mag , vol. vli. 
p 479) • 

—.5312. Cimiparatirc produce of different modes qfprepni ivg the sets, and planting potatoes. The 
following iiiteiosling experimenls were made hv (he Atc.ssrs. i)ruminoiul ot Stirling, with the Irish blue* 
potato, on the same piece ol ground, and under similar circumstances. 'J'he space wlileh earh experi. 
unfit oecujiiLd was torty square yards, winch were drilled and dunged at the rate of tliirty tons the im]ie- 
rial acre. 'J'hey were .ill plAntei'l on 28th May, and r.iisr<l 12tli Ocioher, 1832: — 

8381. Thrjint plot w.is planted on the plan rcroinmenited by Air Knight, Ihres, Hort. .Soc. The tubers 

were whole, weighing hall a iiound each, and were planted at tlie distance ot six eiches in the row, and 
the rows lour feet apart, and lying nuith and south ; forty square yards required nine pounds of sets, .tiaU 
prndiicixl 3(if jiounds of potatoes; being, per acie, 13ii bushels of sets, and 5.70 bushels of produce: net 
increase, 414 bushels « 

8382. The scrmid plot was .also planted with similar tubers to the last, at tune inches apart The sqed 

required weighed sixty pounds, the prnduee .72t> lounds; being, per acre, ninety^ne busncipof seed, a^d 
4y.i bushels ot crop: net increase, -102 bushels. * • 

8383. In both these plots the plants were highly vigorous, and early in advance of others planted in the 

ordinary manner. The potatoes were not too laige, but the crop contained a great proportion of small 
ones • 

838*. The third plot urns planted the same .is the bast, but (he sets were cut of the comraorfflire. TIic 
seed reijuired weighed only six (louiidH, tlic produce, 2715 pounds; befhg, jier acre, ninebiidicN of seed, 
and 417 of produce; nett increase, 498 busliels. '1 he plants in this plot grew fast in the autumn, and ]iro- 
diicivi by much the largest potatoes; hut they did not niien well. • • 

SJSb. The foul ih plot was planted with sets cut ol the common sire. I'lie seoil required weighed twelve ^ 
pounds, and the produce 37(5 ixiiiiids; being, (lei acre, eighteen bushels of seed, and 588 of pi oduce: qet ’ 
iiirrease, .55(1 bushels. TJse Ii^ntoes in the produce of tins last lot were the most equal sized. 

838(5. The result if these rijieritnents (which were runducted witli great care) is entirety contrary to 
Air. Kniglit’s (henry, and consequent practice. {Quart. Jour. Agr., vol. iv, p. 411.) In (he Transactions ' 
q; the ilirrtiuiUural Society, second scries, vol. i. p.44.5. to 45(5. (published in August, 18341, an accoutit is , 
given of a nuniter of expcriincnts made with (be greatest care and accuracy, under the direetinn of I’ro- 
lessor^indiiw, itftlic gaiden of tlie Horticultural Society, the result oi which is conformable to tliat 
obtained by Messrs. Dnimmonu. it also aptiearsin the same work that Sir Oeorge Mackenzie n',vde 
experiments of the same kind in llnsl.ahire, and found the produce decidedly better iVom sets than fioin 
whole potatoes. (See Oard. Mag., vol. x. p. 43.’5. 435.,itnd jx 499.) 

8387. — 5.328 The uselessness of earlhipg.iip polatces has been poiiitetl out by Mr. Hayward ; and, in¬ 
dependently of the cHcrt of earthing up, and oUicr operations between the rews, in destigiying weeds and 
loosening the soil, me sliould think his practice the best He says, that a farmer who simply hoed the 
soil between the rows tf iiot.'itocs in one of Ins fields, had a much larger crop (lian he had in an adyoiniiig 
field, where the rows were earthed up with the greatest car*. A ratato placed an inch only under tlie 
surfac^orthc soil will'jiroduee a grpatrr number of tifiiers than oiA planted at the depth of a fligt. “ L 
have no doubt,” says Mr. Hay ward, “ if polftocs arc planted shallow, and placed wide enough apart to 
admit of the stem# being lain dAvn after tlie young potatoes are fqyinevl; and if the earth betw%e<i (hem 
was th(4l thrown over five or six iiiehes thick, so as t4 Ibrm a flat surface, that it would incre.4su the crop; 
But this is a very difftrcnt oiK'caiion trom th.vt whicli 1 object to.” {Gard. $Jag , vol. ix. p, S83.) 

8CM. — SS37. jsen^t resulltmgfrom the rinnonil of potato blossun/s. ’ Bya welUeggiducted experimloit 
on a liel/of to’o acres, for which the hoi.orary 8ilvt#Dicdal af llie lJi^lan#Society was given, itapixiai* 
athat one fliJru past oftlig^ld, Leing tliosc diillg iroiu'wkieb the blutiimis were plur.kedIn the bud, pro* 
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thirtv boll*^ two buthels. One third (tirt tVoni which the bloasoms wen* plucked when in (U1I 
Rower produced twenty-seven bdlls, three bushels j end one third (mrt, being those drills on whicli tlic 
plan^ wer^llowecl to ripen their seed, produced twenty-six Itolis. The dit^fence here, in fiivour of 

I their 



Bdny —jooi, r'(ua<oes?noyoepre«crvrdl>yb(flngraapcdQrgrouiidtoapulp,afterwardspressedtiDtoalry 

cakes by Bramah’s (w any other powierftil prefs, and then drteU like cheeses. Potato cakes of tUts sort 
have been found to keep for years perfectly sweet; and, at a great deal of nutriment iathus put into 
very little bulk, it it thought by some that shijiif bound fo* long voyages might find it advantageous to 
lay in Ihew stock of potatots in this (orm. {Quart. Jour, tigr., vol. iv. p. 483.) 

81*10 tpoiai’i Jtnur was shown at Messrs. Drummonds’ exhibition at Stirling *1n J8S2, which was 
thirty-clf ht years old. It was made from damaged potatoes, which, it seems, answer as well as sound orieT 
and wa<in the Rnest condition. {Quart. Jour. Agr., vul. iv. V 414.) s 

83!}]. —5300 Potato haunt forms a neh and excellent manure for wheat, at the rate of fotr acres of 
b.mffl to Olio of wheat, ploughed in green immediatelfi licfore sowing tlie wheat. It is found deeidedly 
supgrinr to stable-yard dung. The mode of preparing it n simply to pull up the stems, and to avoid bury¬ 
ing potatoes with it, however small they m,ny lie. {A. Game, m Country Timea, October, 1831.) 



8IBV Beer anay be matte from partneps in a siinjlar manner to that from jiotatobs. 

83*14. —6364. The diatiUalian qf spirit from potatoes is thus practised in Fiance ;-,.Thc iMtatoes are 
boiled by means of a steaming a|>)iaratus; and, where the apparatus is good, will b.' prepared sulHciently 
in ten minutes. As soon as they arc m a proper state, they must be bruised when at .as liigh’a degree of 
temiieraturc as possible, and then thrown, for the purpose of fcimentalion, into a tub or otlier vessel eon. 
taining, for every 1000 pounds of potatoes, 416| pounds of cold water; the temiieraturc of wliieli, how- 
ever, should not be below 14^'of Reaumur (ftllOot Kahrenbeit). The whole must then be covered up, and 
allowed to remain. There will Iic7.'i0 pounds of sediment contained in the quantity of potatoes whieli 
has been mclfiioned; and this proportion, with the 416) pounds of water, will be quite suflicient to pro¬ 
duce a mass, of which the consistency will be that of paii or curdled milk, and the temperature frnin 48*^ 
to StP Kcaura (140° to 144JOFahr) There are then taken 31) pounds of the malt of barlev, whieh is 
steeped in 1150 pounds of water that has been previousl,v lieiitcd to the height of 60*^ Ileaiiin. (I(i7^ ul I'shr.}, 
and the whole ifn.allowcd to remain until it shall have usiolcd to the temperature of of Iteaiim. (81)'' 
of Fahr.) Ttiere are then added US) pounds of yeast, w^iu-li is mixed by being actively stirred, and the 
whole is then well eovered and Sllowcu to remain. When the m.sss of iermeiuing potatoes is cuuImI to 
th# temperature of 38° of Ileaum. (.Il7j° ol Fahr), tlie<fernr*ntatu>n is stopped by adding 41fiJ pounds of 
cold water, and the wliole is well stirred togctlicr. This mass having fallen to the temperature of & 
RcaunC (88)*’"nhr.), the preiiarcd malt, wiflcli has already begun to ferment, is added; the whole 1. 
again r/cll stirred together, the vessel very lightly envered, and the fermentation allowed to jnnieed. 
Til Is latter operation takes plan? .-cry regularly, and terinin.-itcs in from forty-eight to sixty hours. I'hefer- 
inenfcd mass a8.sumes a spirituous odour, £nd fiirni.shes, on distillation, so abumCint a quantity o< spirit, 
that, for every lUO pounds of potatoes, there are obtained eight Frciuh pints of siiiiit, in which, ac¬ 
cording to the scale of Richter, tliere arctinrty per cent, of alcohol. If, before carrying the fermented mass 
to the still. It 13 passed through a sieve of iron wire of close meshes, tlie pulp of potatoes is kept hack, and 
the spirit is then more pure, and more pleasant to the taste and smell, 'rhis will he still more the ease, if 
there bo added to this mass half a pound ut potash for every lOU pounds of |iotatocs, before siiliinitting it 
to distillation. is wished to have a spirit analogous to that obtained from wine, it must be rectified 
aceordinjiy. {Motion’s llecuetl Indusinel, and Quart. Joui Agr., vul iii p. 3111.) 

83*1.5. ^5371. Dale’s hybrid turnip was originated, about 18S8, by Mr. Robert Dale, of I.ihberton West, 
*near Edinburgh. It is tankard-shaped, and resembles the Swedish or yellow tiirni|i in eolour. It is equal 
' in site to the white globe, superior in sine to most other vaiieties, whether of white, yellow, or Swedish 
turnips, and Is found to produce a greater weight in a given space, and at a given expense of maiiu.e, 
than any other turnip hitherto introduced it is not so hardy as tlie Swedish, und it runs to flower i atlicr 
sooner III the spring; but, with these exceptions, it is the best of all held turnips. {Quait. Jour qf 
Agr, vol. iii. p. .578.) ' 

•> 81.q6._.5432. Fh/on turnips. The following mode of iirevcntion has been resorted to with success .at 

Green Hamincrton, Yorkshire. A tioard, aliout eighteen inches in breadth, and sulliciently Inng tu rover 
four ridges of turnips, was made to run upon wheels, high enough to allow the Imard to pass over tlie 
turnips without touching the tops of them. The lower side of this board was ixvinted wth white |iiiint, 
wITeh tlie,mo>'. proiidcd themselves with, and took into the field, and during tile night (at winch time the 
flf IS more injurious and destructive than during the day) the iustruincnt was wheeled from one end of 
the field to the other. The insects, on being disturbed, of course immediately fly or jump up, and stick 
to the paint; and at the end of every set of ridges tlie board was almost covered with tliem. {Feeds 
Mercury, jUjd Ileport DoiB Agr. Assot iiitwn.) 

8^7,—.5^53. Carrot seed. Messrs. Drummond, the eminent seedsmen of StirHiig, state that the carrot 
crop in the field may almost always be insured, other circumstances being favaiirablc, by bringing tlie 
seed to the point of vegetating before sowing. This is done by mixing it with sand or earth, kept moist, 
and turned ocoastonally for several days. They also recommend some nourishing compost to be pl.icixl 
. under the seed in the drills, or sown along with it. Tliey liavc made an experiment to prove that carrots 
may be grown to great advantage in peaty sod, and th.st they may be even grown In old worn-out ganieii 
, soil, by mixing iieat and dung together, and putting the compost thus formed in ^,gutter m.ide by a weilge- 
ihaped dibble, six inches wide at top, six or eight inches lung, and at least a toot deep; the seed being 
‘ sown Immediately above the coiniioot. {Quart. Jout of Agi , vol. iv. p 410) 

, H-IOS —.5.516. Sj^phytum aspirrimutn, Mr. Gorrle observes, is assuredly liked by horses and cattle, 
and will soon rceommond Itselt to the cottager and dairyman as a powerful auxiliary to clover, in summer 
and autumn {Highland Soc. Trans, vol. ix. p. 249.) t, - 

8.599. —5527. ’VrifbUuin incamdlum is considered in Italy as the earliest of clovers; as partieuliiRy cal- 
culateil for dry soils, and as preferring the mountain to thcplam. It is an aniipal, -vtd sueecedsbi'sl when 
' sown in the auttimn, after tne corn crop has been removed. {Quart. Jiutr. of .igr., vol. in. 72'».) 

3400. Trifidium itegans is mentioned as worth culture, aiu)isceds of it were shown at the Highland 
Sociriy’s exhibllfvn in 1832. {Farm. Jour., Oct 4. ISfiO.) 

8401. —S5S0. Oover is dried in the hilly parU of Germany by retting it, immedialclj^ftcr lieingmown, 
amfiiltt portabletressels, as corn is dried in Sweden and Norway. {L’Jgronome, vd. i. p 136.) 

8K)8,_6643. Old pasture eompar^rd with new. John ^liuswell, Fjiq. nf Kingcaune, Aberdeenshire, has 


.OUfflUflfT Ana tnanuringp IIU uouuiuuep uiua;-^ < tnai, o <«** aow^/cu Bui.li 09 

anks of livers, &c., no ground can, wilbfut loss, bt left long In iiastiire; anil that It appears to n;e, four 
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and witlMut cnipping, ^rass cannot be made to dontinne at the maximum B'jint of v^rddre and. utility..,. 
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roaintalo, no t«nil, under anjr circuniitance*, ouftht to be cut in hay, if Intciylcd to remain tcahe 
years in pasture j and, if cut as hay, every kind of land oujtbt to bif directly tduuulicd, and aaoiit ptit 
throiigli the rotation.” Jour. Hgr., vol. Iv. p. 7!h>.) 

U4Ud. — SfAe great object of mixing d^rcnt grata and hahage teedt together, is ts Itock the sur. 

faie of the soil at once t9 thickly with usefiA plants as lo prevent weeds flroni rising uji through them. 
K)S|ieri«nce has proved that this cannot beddne so etfocnuilly when only one or two species of gtasa or 
herbl^e seeds are employed, as when a giaater number Are made use of; and tlie reason amK>ars to he 
found in the diversity of soils and sitiiatlonsg In genctkil the r-.s sicr the soil the kmaller wUlte the num. 
her of species which it will require. When^hAeiectRin of grass seeds is Jut(lclous, there will he a con¬ 
stant sucsessioD of herbage kept up by them (he whole year round, as grassogOof several taxiiagtow at all 
4 inies when the teid))praturc is above the tVecsing point. ^ , 

StO-h—.WiiO. T/ie Italian rye grass, Mr.^wsun found to be the same variety an Stickney's rye grass. 
It is rniisidered 8uperior|o any other grass In produruig winter herbage, and to be mote hard Whan the 
common lyc grass. (Highlftad Soc. Trans., vol. x. p. 88.) 

HtO.'i. —.9717. number ttf kinds ofgrasses rrquinsd mlaying down permanent pasture, A Judicious writer 
in the Qjuart. Jour, of Agr. is of opinion that more of these grasses are brought into notice than ^eir 
good properties will warrant, independently of perennial rye grass and white clover, which must dfWaya 
occupy a large share of every permanent pastur?, perhaps five or six of the others are alt that are worth 
cultivation. It true, many worthless grasses will grow up among our most carefully laM down pastami, 
and they, no doubt, assist iii thickening the sward. But this is surely no adequate reason to sow them: 
and if It be necessary to sow a certain quantity ofssecd to cover the ground, that quantity should be corn-* 
posed of the Ixist kinds; One reason for sowing a nuiqlier of kinds is, that more plants will thrive closely 
together of different sorts than ot the same sort. Allowing this to be the fact, Iberh is still no m-cessity 
for inriirriiig the trouble and expense of sowing worthless kinds, when a variety of them will grow na¬ 
turally out'of the soil to form a ,thick sward. Should the diffbrent kinds arrive successively at their 
greatest vigour, sceils of the best sorts'can be selected on account of their coming to maturity at the dif. 
lureni seasons when (Histuragc is required, it seems thatlj bushels will Just iuniish as many fertile soerls, 
that IS, seven to the square inch, as there are plants in that space in a natural iiasture: but if even more 
aie required to render the pasture better, more of the best kinds only should be sown to insure the 
requisite thickness ot sward, {ffuart. Jour, Agr, vol. iv. p 414.) % 

8406 Kmds and qualUtes qf grass seeds for laying doien land. The most valuable article which has 
appeared on this subject since the publication of Sinclair’s Hartus Uramincus ll olminensis, will bo 
loiind in the duarterlu Journal qf Agriculture, v(jl. iv. p. 714—784. This article is by Mr. ijiwson, an 
eminent seedsman m Edinburgh; wtio, lor a nwnber ot years, has directed his attention to the sutycet, 
with a degree of success which has been ackiiYnvIedgcd by the tirst agriculturists in Scotland to be pre. 
eminently great. Alter giving a short description ol thirty species oi*vnrictics of proper grasses, and 
eleven lierbage plants, of which he has seed#lor sale, he enumerates mx other herliagc plants, all Lc^inu. 
iibsic, the seeds of whieh are not yet ai tides of rominerre,^but which, he says, may be advaiiiagvuusly in¬ 
troduced into cultivation as soon ns their seeds c.m lie obtained. Tlicse arc, Abtus uikj^; /iamCrucca, 
8dpium,,and sylvktica; /.athyrus pratf-nsis, and 7'ritViliiim ini'diuin. * , 

84(17. Sowing the seeds of gi a.\ses ntiS hei huge plants by weight, insteailmf the general practice of sowing 
the grasses by measiifl, and the cloveis by weight, is strongly recommended by Mr. Lawson. ” For, 
atthougli III gr.iss seeds the greater weight of one variety is no criterion of its supenonty over another 
variety of less weight, yet a greater weight in the same variety always denotes a superior quality.* 'I'hus, 
when seed is light, and cuiisoqueiitly inlerior, the gre.itest number of seeds is obtained by adhering to a 
given weight; and hence there is the chance of ne.trly an cqiuil number of plants springing up as when 
the seeds are plump and heavy. But a given weight of measure ot seeds does not indicate tlio relative 
niiinbei of plants that will spiing up; because there is both a diffbrence in the relatiw bulk and speciiic 
gravity of secils, and there is also a dillbreiico iii the number oi seeds that grow bronra giveiiisuantity.” 

(P 7ia) 

8108. The weight of the seeds eif grasses, per imperial bushel, is next given by Mr. Lawson; and the dlA 
fcrciices between the seeds of different species iii this respect is niust reiparkabla Ot thirty species, the* 
heaviest appears to be the common perenni.al rye grass, a bushel ol which weighs from eighti'cn to thirty 
pounds ; and the next licaviest appears td be the crested dog's-tail grass, which weiglis twenty-six pounds. 
Tlic lightest seed is that of Avt aa [ Trishtum] flavi'sccng, a bushel of winch weighs only five pouiKis, and 
the next lightest is the meadow fox-tail giass, which weighs five pounds and aquartcr Antnoxiintlium. 
oiloritlum, and /flopcciirus gemcul.\tus weigh each six pounds; Aiia flexubsa, six pounds and a quartenj 
TbjL glaiic.i, seven pounds and a half; E lymus arenitriug and Festiica durifiscuta, each nine {lounds and 
a half; and the icmaining species weigh from ten to sixteen pounds. Bye weighs 68 jirginds the 
bushel. * 

840ff. The weights qf clover and other herbage plants are much less various. Burnet weiqjis twenty.^ur 
pouiu's and a hiill; saiiitfoin weighs twciity-six pounds; Achillea millefhlium, twcnty-cight {Aunds and a * 
quarter; ribwort, Rfty-onc pounds and a half; Medichgo liipullna (the nonsuch ot English farmers, and 
the yellow clover of the ^otch) weighs sixty-three pounds and three quarters; and the different sjiccies , 
of clover (’i'rilblium) IVom sixty-lwo to sixly-fivo pounds. * * • 

8410. lyuh rejerence to the evlture of grasses in Britain, Mr. Iiawson observes that, whefi^r lami pro. 

duces the cereal grains and other cultivatol plants, the pasture and lierbage grasses willgrnw^rith vigoui. 
Plants of this kind, iio observes, arc improved by dittbreiit kinds of soils, and snore especially with rela¬ 
tion to their stotes of dryness or moisture. As a convenient arrangement for jirnctical purposes, be classes 
aP soils under light, medium, and heavy ; and he has comjioscd twelve diflhrcnt tables, each containing 
the quantity of grass seeds, per ik-otch acre, for these three divisions of soils. Whoever, whether iii,Bri. 
tain or America, wisht#to sow grasses no a large scale, will And it worth their while to correspond with ' 
Mr. Lawson, with reference to the subject of these tables ; because every year he Is adding to his expe. * * 
rience, and in all probability improving the selection. We sliall, Ihcrelore, not copy them into our pagcif 
ill ileUil, but merely give tlicir titles, with a few remarks, cliieffy wilii a view ot showing how much 
grcatci the nuttier of species is which Mr, Lawson recommends than what is commonly sown, and yet 
howtiuch sinalKr is the quantity of seed per acre. , 

8411. Grass and herbage seeds for^ahernate husbandry. For one year’s hay, twenty-two pounds of an¬ 

nual rye gr-ass, ten founds of red and two pounds of white clover. For one year's hay and one year’s 
pasture, eight i>ouiids of annual and eighteen pounds of perennial ryegrass; three pounds of /^hlkum' 
pral<!nse, five peiinds of rcil and five poflnds of white clover, and two j^unds of nonsuch. For one year’s 
Iiay and two years’ pasture, tweiity-emht pounds of perennial rye grass, two pounds of FhBum pm- 
ti'nse, two pouniik of red, six limiids of ivbitc, two pounds of cow clover, ami two pounds of nonsuch. 
These proportions aA for soils suited for the turnip husbandry; In heavy soils, from two to four pounds of 
Phlium pratensc may be added for one year’s grass. • , 

8412. Grasses andjierbage plflntsfor permanent Pasture. Of^roppr grasses, seven species arc em¬ 
ployed; of proger clovers, nice sjiccies, and also the nonsuch. 'I’he iirojjortiors are given lor laying * 
tlnwii^vilhout «rop and alscTwith a eroji; and it is worthy of j-einark? tliat in the lattei caA the quan¬ 
tity required is not much above half what It is in nie former?. Without a crop, seventy-five pounds are s 
requircil ^r a light soil, and cighty-two for a heavy soil; while with "a crop, forty-one pounds and a half 

in the mie cas^, and forty-ftlfe lbs. in the other, only are required. • a - i 

MlJfdiraises.^c.,Jbijiermauent vasture in ornamental parks, fkt prtqlcr grasses, fourteen sriecies are 
employed, besidu the sKvers mentioned, in the preceding i>ara|niph. U is added, tiiat AclilU^ millu- 




R4IQ ftt a wt jSr Bmita u)/uch are occasionally whj ct to the oveifianine of lain and iiii n,n vhi h 
m e always tn a viry wet staU 'Ihc&c art, iiju tici six imuftds, Pit\ flCtitons, six puuiii s 1 s. 
t CO Mucea, four pounds, /’hlium praUnlc,six fiuumls, ^luptLtirus tdiituliLtu^six pounds, /grdstis 
stolontfera, tour iiounds 

8430 Oiassesfor rdbbit warrins,or light lamtyntls Thesearp, perennial ne grass, frurteen pounds, 
Anthoxtuithuin odor&tuin, one (lOiind, F^tica dun siiili, one (Ound, Jrntiica ovhii, one pound, 
feituca rdbra. one pound, CynosArus crist\tus, two pounds, i>ot&num Sangnisdrba, four pounds, 
/Ichill&i millcrohum, halt aiiound, irifhliuin ripens pounils, ^nfolium minus vcl prucumbLiis, 
two ixiunds, MedvhgoJupulina, two pounds It this mixture be sown without a crop, a bushel and a 
half ot ryegrass may be sown along with iL 

MJl tor drifting sands, wluch arc to bt emsoUdated, and have a noaid piodiwed upon them by toning 
lihtse are, /'lyinus arenArius, ten pounds, whieh should be inixcl with day and strsw ropes eut into 
iiiUM IS, and dibbled into the s ind Alter i sward has been produeed, the niixturc rceonimi tided lor r d^ 
Dit>warrens, or light sindy soils, may be sown 

8 For dry gram lly ntuatiom , n hich i aat a tuaid ft om dll oi Jinaiy means 1 he e sr ils may be 
sown with ^griistis vulgitrls, two pounds, /2>i annua, four pounds, ZFnzi nihdii, four pounds I ra 
tlexubss, one pound, jlrifblium minus\el proidinbeiis We rejieit our strongreenmnicndition ol Mi 
I awson, as an agricultural setdsm in, to all persona risiiling neir biliiiburgh who have lands to Iiy down 
in grass We are not less anxious to reiommeiiil Mmsra Drummonds of Stirling, Messrs U cksun iiid 
Turnbull/af Perth , Messrs Cormaek and Sun, and Mr Oibhs, of lanidon, and M Vilmoriia, ot Pans, to 
all those similarly eireuinstnneed m their respedive locilities 

8^ 3 Mtilur'S qfgrasnsfor the alhmate husbandly krom the result of an expeiiment made by Mr 
( Sht^llof tVungosweUs (fluiirt Jour A^r, vol ii p tlS), it appears dc(|4etUv prefer ible to use a mix. 
turo ot seeds, even where a single crop of hay, to be sueeccik d by a ye it’s pastur ige, is to be t ikeii I be 
grasses sown were eockVfoot, hard tcscuee c it s tail, rye grass, and red, white, and yellow elover “ i he 
, rye grass was conspicuous ftr growing early in spring as well as late in autumn, and rein lining eompar i. 
lively unprdmictive in the suinfner months Ibccock's foot, throughout the stasoti, put torth now Icties 
with rapidity, after being cut with the scythe, and producetl culms to the hay crop only, the tesrue planted 
thinly, and also gri w rapidly after being cut, the rat’s tail wis 1 iter in produeing flower stalks th in the 
other grasses ustai m the experiment, and, after being cut, did nut put forth new haves so rapidly as the 
eoek’s toot ind fescue, but, in every instance, it produeed iiimiirous culms, white hlossoineal, at thi s in e 
time as the red elover, and, where a part of the flild was lour tunes mown, yielded a tU h crop oi minis 
to the last ihe produce, as eompared with that ot closer ind ryegll^s only, * wn in the siirie held 
’in tJie same season, was about a ninth part greater, and the extri-cxpiiiscs of the seed ibout a htceeiith 
|>art H idthe clover failed to grow along with the rye grass, as it trcqueiitly docs, the ditti cute m the 


forms a uaeftit class of machinery in the man itaclure of productions tor the ilaiiy, the sh imlilcs, and the 
nunufocturer of clothing, but, in order to t-ikc advantage ot the raw materials, air and moisture, so 
bountifully sui ' ' by nature, the most clhcient machinery must be employed, i he husbandman who 
clotltos his hei . only with rye grass and clover employs a limited machnicry, the formci being unpro. 
ductive In summefi the latter moderately so in spring, but when he, for this puipose, uses a vanity of 
plants, diffbrl^g in their habits ot growth and periods of luxuriance, a nunlcrous and powerlul maelnnei y 
Is kept successively in full operation • 

8121, Pda nemoratis was found by ]Vfr lauilton to produce a thick sward in plantations where yvery 
other gmM was Jiilkd He says, “ its rich nutntiflc quahtv, lU bdkutilul and peipetu d verdure, and, 
above all, its quahtv of flourishing under a dense cover of trees, appear to me to render it peculiarly 
valuable'fet the particular nurpoeo ot rendering orn'imintal, and aUo of turning to a flrotit, the tiitc of 
grown-up pbuitations and thick groves, wtM.h are, usually, in a stateol complete nikcthiess ” [Quart 
Jour qfA^.yol lii p 413.) , „ 

8*45 —5880 To de^oy moss in old futf ” It is a singular fact, but noi'gcncrally kniSwn to agrieuU 
tiirlatt, Uiat by merely luting tVie turf ol an old patiluVe liekl tliat is overrun with mowi, ai«d ploaghiiig 
and ipgMtniiig the subsoil, and then'laying the sanv '’-url down again, the whdie at tlicfii oss will disap. 

'X • 













sufPiEMEifT. AGBj:CtJLTU‘aE AS.PRAGTISED IN BRJ^TAIN. 

p«ar thp first leMon, without applying either water or nwnure to the surfhcc.” {Steohens on Irrigatim 
and Drainmg, p. 59.) » • • • 


experience, 


excellent w<wk the HortimGramineus Wokrtr^nsis, he rlcoinmAda first ascertaining IhaMhe meadow U 
coBiplelGly under-drained: then stirring the anface, by Harrowing iC in all directions; tlie best hartbw tHr 


talli meadow feecuo, rough*8talk meadow gfii|ft, created dog’a-tail gras^, sweeVseented vernaLgraw^ an<| 
^renniai red cloved In two years sueh a meadow will be thoroughly renovated, and wiin)ei& abundant 
crops of hay. ^ • 

84i!7. —(MI. TKr proaess cjf dri/ing hopt%.s as follows; — After being gathered from the bine^or sti^k, 
the fiowcA are immediately earned in bags to the kiln, on wliich they are spread out to the thickness of 
from six to ten inches all over the surface of iheJiiln. The tire is thcif lighted, aad kent burning briskly 
night and day, so long as there are any hops r^y to be dried. It is found that a kiln of Mr. Read's 
construction may be charged once in every twelve hours. Alter the ho|>s are dried, t^cy are swqpt off 
the kiln into a eool ventilated loft adjoining, and generally attached to it / this lolt being formed over a 
cart-shed, or some other building open on one or ail aidca Rclng cooled here for a dqg or more, or a^ 
cording to convenience, the hops are bagged or pocketed; the b.ig weighing S0U| cwt,, and the pocket 
I(X)I cwt.; that is, packed in bags, wliitm are sii||icndcd by a hoop from a round opening in the fiObr, 
and into each of wnieh a roan enters, to consolidate the hops by treading them down. When the bag 
is full, it is releaspd from the hoop, and pulleil up, still being retained over the hole, till it is bealbn into 
shafie, when it is sewn up, and let down into the shed, whence it i.s carried to market, or to the store loft, 
where it may be ke|it a year nr more, if uarefiilly excluded from the air. Hops dried on Mr. Read’s kiln 
have been known to keep four or five years; but those dried by the common methods, and especially 
those of Fariiham, seldom keep even twelve months, from the imiierfect manner in which the process 
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^ E^KCYCLOP-aEDt'A OF ^GRietJLTtJE^^ m»AB»mo3rA«. 

tf lirytng hn Iseeti petfttrmed, There are Mejeral exoite reguletionl oonntctsd with the idtrjriniref hope 
ittQrtUm, which we ^i»k it tannecessarjr Ml inter Intoe Work intended for both hemisphere?) biore 
etpcciaily at we anttct|^e the entire remoTei of tbi. exeieo detieSi and the suiptitution of a graduated 
per ocptMe er jireperty '^x for tbu and all other government taxee * 

8499 The tinatum if 9 hop oaetaagVh to be ulry, and the external opening to it, for thd admiMioiboC 
the air, cMight to fiiee that piunt of tne compass Worn whlcft the wind Mows tam frequently atthetleafon 
i^the year when. M ai i i^re eetiig dned In Enetod, the hop tpirvest is inth^ month ot SeptemDet, and 
*he Wind in that eKnth is generally In the dUmlon of th^ south-west When several kilns aye built 
pettier, ahd net tnpstrait line, but so as to formal rows or a group,as inJfo rule cax^ 

- be folh^ed t Init thd next best rule is, to have the opehings to the Aieplaoes fttang the npsth west 
d ssuth^asL by wiiich means they will cateh a peat of tie current iVom the soutiMyest a» itjmoee ^ 
The efKttberfBrm for the kfln hat been adopted by Mr Itead, because it contains a iP^jur areC 
than anyesther Mgure with the tame quantity of exterior wsCIing, and, betauseboth theWaUSanllroof 
can be nmde stronger than they ran in any rectangular form, with fower matVrlaU. Uenrei while tba 
chmlar kilns possess more strength and durabtbty tha\| the rectangular ones, the expense or construo, 
turn Is lest. 

8 VU flrfoiti ^tfeourfserteted at Teston Fig la's, is the ground-plan , In which a u are two kilns, 
twentyfoet In diaHieter Internally, and 0 b two other kilns, ttxtcin feet in diameter internally {o is an 
Opeg ^ce between the kilns, to which air is freely admitted by the openingi to the south-east, south- 
w^, and to the north east, at d dd, e shows the openings to Uie dungc, and corkles or furnaces for the 
adtetislon of ait to the fire, and to be rarlAed by the flum, previously to its ascending and passing through 
tfie drying floor; /, the fUrnsees, made of cast Iron, with doors ti the fuei-chanikers and ash pits of the 
Same tdaterial, g, termination of a portion, to the ektent of one yard, id the flues next the fUrnaees, which 
ouifot to be built of Are bock, or wbieh may be formed enfirtly of cast iroui ks in this design The 
remaining part of the flues to be built of ciHnmon brick on edge three courses deep, an'd covered with 
bijeks or tifos, tw«^e Inches long by six inches brood, k, the situation of the cbimney-sbufts, r, the stair¬ 
case for carrying up the hops to the drying-floor, and «, a cart-shed, over which is a floor on which the 
hops are tooled Fig 1S40 isa transverse section on the lino a a, or nearly so, in which t Is the foes- 



ehsmbei', wltil the dqete epwir; es, the thoroit^fore between the two kllnt ; ss, the flues, o, the chimney, 
sham, A, the dryiimAxir, o, the sKiiaUon of (he wall-plate, r, doms to the diylng-floOr open j s, the 
tim with the lUovifole sMrs to the d^mg-floor. t, the noof of the comlng-loftt -andw, collar 

beafos for fwiipoftii}|i the of the wwL Fig. 1311 Is a ImlgltudUial seetton on the line a o, in 




























Xs ^MCTtsBo m stWAfk ’ ^ h 




fiodtttiMtn t haWMB iailti ^ 

tft ftCI# >not« 

pnMntirto bW9 
I ^nduUMtM vi!*lii 

*!» 


ib VUh 
K«r 
f)r«aH»k 
•rtteifr 




Stegy^«^0* tti* ttwHib* w»tt^««A horn ritiimj 

M^tm««lKM|ln(AM^S(«MQ«rtoai^tll•4||e•ti0Do^tl^^ Ctflbel 

*!•«» two wWM» wettim tjai 

n!o ted ooaditoe* jkeiv to tiio h^my wodctu 

- 

-r«M longjtoy'a l»!(|ifc m 

piteiimi % Muh ^gLstd^jSkn*, _ 

-1ti« *hm Ml tlw pnettoMttfTmddBrOiy I 

V aigt waw, of glviM BM luqim tt»m " 

' MdMlUro, Iwteodw MUfgbqttkoAllll 

ekghtfa to On^ Wte^tn or sQ nidi, ^ic cut straw Oqd nor loorBducadairojRtbiiiiWlr milMtiBftlUiort; 
•£l4 idMm itHuty; lometbiloli^Milcd with • litt|o soltmd wa^ Thcdii^ totho iuxm 
water in wbidi oata wMRef nare been boiled, and thO grain eolioned lifound to eout dbdbltt «•■ 
guaotity of rawjraln iwlnevtoff beraei in anndittea. , » 

wmv^<sm^ rk4btglMimii‘eamemr^w,w^ttmiedmrbciUd,fi)0d. TbOlwbtwIledcoraisibBBd 
to be doubly nutrltiimi toboruiA. ye4 ftom a number of en^imenti made by braptleal toamm wlft a 
[ view orobtatofngtheiicemUIln of tbirty lorereIgnaodbTed by tbe Ibghland deol^y oraeoMlHid^itusbeOn 
> given at an opinion, tha^ In the eara Of the riunina^ animals, no adtantage whstwer nuiltt * 
cool^g their food. (See |l%d. dbe. 2>w«s, vol x. ' ... 

8td8' 68SS. Oh the fra^«i<nf qf caute in tmnter, An exeelldit pvdr on diis sbbleat wfli'be (bund In 
I the Qtufrter^ JovrAal MHeuUnre, vol. il {t iSB—SH. Some d>iihr«iice of o^lon enUto amung 
agricultural writefs ai to whether young growing cattle ought to be fed; ot ptanpernd as Dr, Coventry 
calls It, with rich food, Or supplied #;tb abundance of coarSer food. The witter of theartlcle reforrad ttr 
Inchnei to the former c^ton, on the principle of its being the fanner’s interest to treat his cattle in auidi 
a way as ahall enable him to bring them aoonest to market Coarse food, he^ays, ought not to be found 
on a well eullivated foim. Straw and water, in an agnouttural tmise, are not food at dL Straw given 
I to cattler with a view of being connwied at their only food, is just to much straw welted, airl time lost, 

' in the forwarding of their condition A limited supply o< turnips will keep cattle alive, and mey prevent- 
' them from foiling oir in aesh, but it will never bring them to a state of fotnett, though they were to eat 
I In that manner for any lengui nf hme, whereas a moderate ouanUty beyond tol* limited portien would 
constitute abundance Seanty fobd renders lattlCLUDeeiy; whereas food in abundance renders them 
, contented and able to enduteJiVMT Incleineiicy of weather. A former ought neither to reaAier purchaio 
more cattle than he haa A)Sa..suucient to keep in affluence) for thoijigfa ibis might lessen the nundWr, 
both on mdividual forma apd in the country generally, yet the iiiiaiitlty of butdierS* meat brought to 
market would- be greater, and Its quality better, chan it now is. Hence,on the scOsbCf profit to the former, 
and ease and comfort to the cattle themselv^ abundant novrishment ought to be given <o the igttor 
from the earliest penod of their existence, until their growth is complete Cattle may be fod In houses, 
i and tied to ttakes, or iii what are prorbiciglly called “ bammels,’’ which sq^ small open courts, wittr an 
open shed for shelter on the north tide Twenty calves, or ten fCarlings, may be put into one of time 
hammels A hammel witlra shed seventeen feet m width, and fmiiteen fort, in depth, wi^h a court twen^ 
one foot by seventeen feet, wUl contain three large oxen, or four ymalleraued oattla, Eveiy haittmet 
must be supplied with pure water at the command ot the cattle, Brtbre the cattle are put into hanw 
mels -or byres, the ftooTs ought to be well littered, sp as to form e sort of drain to carry owthe urine to 


fo to dfaw toe Stoihd toV'^lTA tto toe'^c^'^e ratoj| timii 

turnips, the dung dan be wheeled to toe dunghUl Fresh straw, for fedger, mim be given about toe time 
tort toe turnips a» eaten up, a smalt mianuty beinft plaosd before funh beast In the byr& and in the 
racks, inder toe sheds of the courts. OaUstnw is found to constitute tbo best fodder for cattle } potato 
' I, better then that of the pommoh oab as the fimer is always cut down before it is 
' . .., . - abundance of that 


I' oaCstraw I 


Slug 


quite ripa Say is, no doubt, better than any khrt of those Who 

desirable fodder may give it---- ■*. 

TUriiips should be given agai 
, shouiu be cleared out, and rtrC 
j gers should be cleaned out 


itt value, 

loan toe nangert 


foe byres.st>ould be i^ed at Ulh^ and foe f)i«rtB sqpr 
tlirtr beds made eomfortaM% for^e b%ht, by drawing ha«^ at^' 


to eattl^ to fito certainty of brtn 
_^ 1 ^; and abifot tofoa oidora in to__ _ 

S in foe byre, after this allowattoe is eetep urttoe ma)i> 

!r foMed^ of straw. A tirowel wlH bh fotfod a bandy 
a bisfoddedng of straw carl be given rt^Ume «Adr foe 
il last atlpwanoe of inniips, WhlcK’foouldbe rtmle,rttlte ertits will come baolwatdSMf# g^ard to foeiii 
I even ui foe dork, and in moonlight foey wfolwd os wrtt as during foe day, fhefotres amyURlmserveq. ^ 
I wkhturnipe immedlrtdy after f"” 
complete their day’s allevnhce. 

I byres and mhnmeis, to indoca foe cattle to lie down 

[ Jovatlably to. At eight o^look.."^ ■--‘ 

f plied wito toe fodder qectw 
dung that may be on them, 

r hammels, if It IS moonlight, , , , . , ... . _ . 

mangera During the day, the irat^ttmim should b» ill kepffoiQ:^ ftesh water, ana any dlfo that 
, nay bavb been Mown Into- foemby the i^d-ohould bsf|raeovAfoe ftost becomes so severe sa 
i tobardenfoe turn^.foeyabOwnoloogarbeiiiuHightn^ foe fleM, but won the store ftcmed of them' 

, la toe begtniiliR erwiifteiy- m tin ptolwse of autMying foe cattle with ftesb turnips during the eonftnu* 

, once of frosty weather: fiorfoouid anymore betaken evsft from the store than whrtean be consumed in 
jtfo day. Froaeit turnips may be ttiswCd by belbg plaead fo fr fob of eOM water, but tMs is a very tedious 
Ismdtroubtesomsmadeafimtrtainglteihtunifoi Infroity Wsntoer^cotopiKdta the exeeltent proctiee or 
i storing a conskteroMe quantity wsipOn weafoer, 

i 84Sft T. the /eding if cofok, Ml it Of tod oiiUqrt*ltopo»tance fort the frum Who has the ofaafge WF, 
^tben ihpuld be vary attentive to btadutr} abo, to pMueular, that he sliould be extet, oven to a 
tllem frifo fo tidps I ramo khow pfoftotly well when foe time aytTves tor a finh 
- ..... ..never iTtogeOey 


m th«r beds madr eemfbrtabim fordho night, by drawing hack anr 
tons seme more litter, and ahsking It wall np with a fiinc. At foe 
I foora (|^ips thouM. bp thrown, even a,t this time of nighty into fos 



I thus regniBlas hla iMmrdht wi 
-y necMsery acta} whiph, tbpM, 
ribufo grertly to the appearam 


edit RM lefoifo raefoents during fortyfow 'lo>|>rtIfr|n 
^«• lUcle bnpe^apee in WrtnadveafotVerfoslem 
ndatnesi lad emnfort in the flnm.yaraobd Ms Intaatea Thuiu 
..‘ noMf^e^ ^sefrany 


;.ii*foifotapreedaiestabteJitter4onrt|ie«^orfoe turnlpdroaghsoftheyeMHBi^ . , . , ^ .. 

jtaifrtM claim that may have been pnlm'over totbO bqptta, for^yfoOn erttn arefrmjmt up^ foefofoe 


I and<tendetncss of the teaves Inctoce i 
frefo bite, many tnrnipf afe neoms 
r Bgy niifr foout the ciuteway^ anfr « 

• a « 


€o«at tbese mt, tndtj^ihe anxlify of ainii to otiUln , 
' led over. The man cwi otto foOyel and. scrape 
1 Ob wbifo the hifoipi.riave brim laid down tom 
•XT’ « " 
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t*' * c 

th«itetd« ie can flreaueMlj eamiM tte tkliM of tbecattliL and ^ve ims^Ute notice of anx arup- 
tion I fat eattteuaner being a month or six weeks on tumijw, very itcny in the ikln, the violent 
rubbing of whlen often causeieilcerated spaa to break out. nut which can easily enough bd cured ati 
first, by an applioatibn of a decoction of tobacco, with a littlaspirit of tar, ^e should rub those parts 

isily get at^ lick with an old Currycomb, ana scrape oft' any dung that 
ndA- and iftider parts of tlie body, with ajiarae blunt ihnlw; anj tbls 
lueginningkif the seastn than afterwards, as the ‘ 

k 


first, by 

ot the bofiy which they cannot easil . 

may adhereHo the hair in the hindA- and iftider parts of tlie body, with ajiam bhiht ftnilb; and tl 
attention is more necessary at the beginning bf the seastn than afterwards, as the fteshness of the stems, 

* "le tumipt and the greediness which all cattle evince for^hm at 


port 


and the l __,__, 

He shoulaplMerre the first indication of lice In their skins 
'agitm c^ly destroyed, by applying to tbe>'affhcted parts a 
~*‘l cause much uneaainen to the ctftle, makings 
and he may handle themflre^ueiftly on every 


and the Juiciness of the roots of the 
fi»L often cause a loesenets in their bowels.' 
ib the early emit of the spring, when these nfagibe 

of merourial ointment | but, if neglected, tnSy^l 

el off, and exposing tc view an unsightly snn t . 

. ^)Ody, as they are very fond of being handled when they are rising in dbndltion; and M is 

nlso segviceable to fiuniUarise them with man; as cattle, when they have been accustomed to be bandied, 
will stand better, and show themselves more satisfoctorily to the buyer. TbAe is something so winning 
Ib. a gentle disposition in powAful animals, caused by good treatment, that a buyer will prefer them, 
when they have tor be driven a distance upon the road; and the butchers in the neighbourhood will also 
' PNfer them, gt they will walk peaceably to the shambles, without the risk of being raised to a ftenxy. AH 
tbcM constitute the minutic of the busineu of feeding cattle on turnips in winter; and, trifling as they 
t igay appear, attention to them will bo amply repaid, in tbnsbape of prime beef ani^docile cattle. The 
Whole may ne easily accomplished by any man who relates his movements by the watch; and the man 
Vho has the charge of cattle in winter that will do .this, whether he is seen by his master or not, is an 
inestimable servant ■ 

Mw. JTU quanUty qf tamipi vikich feeding eaille iolll conmme, as stated by most writers, ii about 
one ton every week, for an ox of from sixty to seventy stones, or about one acre of il fiilr crop of turnips 
in six months. Thirty-three double-horse cart-loads of turnips, each weigfimg ftoifl sixteen cwt. to 
eighteen cwt, are a good crop on light sharp lands. 

M41. Time if putting up to feed. If the second growth of grass has continued fresh till the latter part 
of autumn, cattle may be soon enough put up to feed by the 1st of November; but if the grass fall 
sooner, which it will in most seasons do, the middle of October Is late enough for putting them up to feed. 
White globs turnips are on excellent Juicy food for cattle till the commencement of the new year, after 
which should follow the yellow or green tops, for two months lon«r, and then the Swedish turnips will 
finish the season. If the Swedish turnips have been stored up before the second growth of the stem bos 
made its appearance in spring, they may be taken out quite fresh till the beginning of June. Since the 
cultivation of the potato has increasixi so rapidly, nnuiv people feed their cattle on it in spring, either 
wholly or mlired with turnips. When cattle arc fed ors potatoes, attention ought to be paid to them after 
feeding, for fear of internal swelling. When observed at first, the swelling may be allayed by pouring 
down the throat a bottleftil or less of common whole/ill, wkich will cheek the fermentation, and operate 
as a purgative. Should any of the young cattle or the feMing beasts In the byre be choked with a piece 
of tufnip, foisuiose fed In hammels never cw very seldom do so, the best expedient is to use the pronang 
at once, rathA than to permit the throat of the poor animal to be stjueexed and consequently inflamed in 
attempting to push the piece of turnip up and down. The ptobang may be used with grdat success, 
by causing the animal to be forcibly held by superior strength, with its neclu^nd mouth stretched for. 
ward, and while one is pushing the instrument gently down, another is directmg the end of it down the 
gullet on the outside of tiie neck. When the piece of turnip is pushed down into the stomach, let the 
instrument be gently drawn out; and if, during the operation, the animal forcibly twists its head about, 
the instrument should Instantly be let go. Feeding cattle will eat very little straw; but they ought to 
have abumfanre of litter at all times. 

MS. Comparatiue meritt ef feeding eattle In hammele and bgree. " Our decided predilection is In fiivour 
of haiqniets. If. them the cattle are at perfect liberty to roam about, if disposed for exercise; they are 
exposed to all the sunshhie there may be In a winter day ; and the very rain which falls on their backs 
tlttUates the akin, and causes them to befc and clean themselves; they are comfortably warm in their 
sheds among an abundance of straw in the coarsest night, and rattle will never sufl[br from cold, when 
they have a comfortable shelter to which they can repair at will; they can come and go to them food 
whenever they please, night and day, and, their meat Ming,constantly in itie open air, it will be always 
frmh and sweet; and their feet and hair, when they come to travel, arc quite able to bear the hardness of 
the road and the coyness of the sir. These are all advantages which no byre can confer. Nor are the 
hammels so expensive in their original erection as many represent them to be. We li.ive seen a range of 
them consistingof five divisions, capable of feeding twenty large oxen, erected for SO/ ; but these had no 
rMuiv roof. The roofing of all buildings is the most expensive part of them. The roof of those to 
wniclr we refer, conststod of trees laid across as beams, about a foot asunder, the space Jbetween them be. 
ipg filled up with the Imncfaes of the spruce fir and Scotch pioeL Such a place was a choice one for 
•flackinfiplwe or beana upon. To this purpose itwas often aiqiropriatcd; or it was covered with straw, 
roped down, which was used as bedding for the cattle in the first part of the succeeding season, when 
fresh straw was put in its stwl. In the hammels which faced the south, the cattle were well fed and 
comfortably lodged { and no byre could haveafl'orded so much accommodation at the same expense." 
(Ouartf^iar. voL u. p. 241.) 

fs pretervedjrom becoming acid by the addition of any alkali; because, when milk 
>pet an acid, which the alkalies neutralise; Hence alkalies prevent the curdling of milk. 

"* they are not unwholesome, but in large quantities give the, 


8443. wvfigya 
ferments, it developet. 

Alkalies applied to curd will turn it into milk 
milk a disagreeable Savour, - 

8444; 

RobertBarlas, of Ollmour Place, fidinburgh. it consists of a noppei 
and a half by fourteen inches on the top, anfi ten inchm in dejw) j and a cylinl 



has been invented by Mr. 

' 1248. o), seventeen inchca , 
r of hard wood six inches ' 
and three quarters (A) In lenjtih, 
and tliree inches and a half iiii, 
diameter. The cyli nder is studdeil J 
with square made of bard‘. 
wood, e.ich a quarter of dh inch in > 
the Bide, got square at the ends, ' 
and prmerang three eighths of an 
inch. There are e^bt teeth In the 
'length, and fifteen in the clrcum>j 
,ference, of the cylinder, 190 teeth' 
in all. ILrevUves on a round Iron 
axle twenre Inches in length, and,j 
, Is moved by the crank handle (d in 
JIg.iSAS.) {ce e are two we^wehapeii. 
pecos of hard wood,^made to fin 
up, in some mgree, Chaispace beo 
tween the side of the helper and 
the cyllndeiv Thesopieces Kst on 
aliilp of woi^ fihiied ^ the lower 
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rim of the hopt>er. to keep them in difir.piaoe. The ftce of theteb itudded With nineteeth of nerd 

• elnular to thoie <m the cylin* 

<bft et (wnpilte eidef. Tile 
itaBd («) IS49.) can be 

made of any length to luit 
the breadth of the tub lute 
which the etird la broken. 
The ImplaecBtiauied intbii 
manner: Place over It a 

tub. heap the ho|iper (e). with 
curd, and, on tumlqg the 
winch (d) in either diiw^ion, 

the cunt will fUL tuoken hu>te 

Mtua 




small, into thetua Whibone 
hand is mortug the machine, the other can press the eurd gently down Into the homer. As clwIU 
.... . . the Internal'parts of thb machine, being 

he cylinder axle rests on two hard wooden 
groove. They are held in Uvelr working 
„„ he stand (e), one over each Mock. The 

we<ige.jihaped pieces tc c, Jig. 1^.) come out.* To prevent the curd working out of the sldet>of the axle,, 
the cylinder is set a little at both ends into the sides of the hopper, the dotted hues In Jfg. ISttl will. 
give an idea how the Internal part of the machine ia oonstructed. Only one tooth Is represented on tlie 
cylinder by the dotted hni-a; to show the position of the whole. (Quart. Jour. Agr., voL iv. pi. 31^) 

84t5. Band's ekeesa press Cfig. 1250.) Is one of the most convenient In use. " The Horn containTng, 

the curd is put on the bottom 
plate. A, and thditop plate, a. 
If made to descend and press 
on it. There are two ways of 
doing this: one quick end easy, 
until the resistance becomet 
great; and the dtl f slower, 
but more powerftil. and used 
for the conclusion of the oper. 
atlon. On the Mis, o, of the 
wheel, D, there is a pinion of 
eight teeth (not 'seen in the 
c.igraving) which works in the 
. raw, e. On the axis, e, there, 
is another pinion of eight teeth 
(concealed by the Uther pyrts) 
which acts in «the wheid, n, of 
twenty-four teeth. Tins axis, 

B, may be turned by the winch 
handle, n, three turns of 
which will make the rack dc- - 
scend through a space corre- 
qwnding to eight ot its teeth. 

In this way the plaie, a. may 
be lowered to touch theenrese, 
and to commence the pr^ure; 
but when the resistance be~ 
comes considerable, the second 
method of acting on the rack 
must be resorted ta On the 
axis, E, besides the pinion 
before mentioned, there Is a 
fixed ratchet wheel, v: the 
lever, i, forked at the end, 
which embraces r, is also 
placed on this axis, but,turns 
freely round it In the forked 
partofPi'thereisapHlI or click, 
u (better seen ct o*), wbirh. 
turning on the pin, K, mav be 
made to engage in the notches 
of thcj ratcbeirwheel, p. By 
means of this arrsi-eement, 
when I li raised up, and o 
engaged in p, the axis, e, and its pinion, will be turned round with great power on depressing the end, i. 



which will cause it to desr id as the cheese yields. By Inserting the pin, p, this elibct may be discon¬ 
tinued, and the farther descent of a prevented. (HlelMnd Soc. Trans., voL x. p. 52.) 

844& J7ia pneumatic cheese press (figs. 12.5], 1252.) is the invention of John Robison, Esq., Sen R.&E 
When of ftifl size, this press may consist of a stand about three feet high, on the top of which iMy te 



with a close vessel, capable of containing all the whey Which may be drawn flrom the curd in the upper 

vesseL At one aide of the s' ’ " ‘ .. . s -.—t— j— 

bottom of which a suction ] 

piston, with a ^milar valve, suvuiu uv piaceu .n sue pump-uaiTci, oii«i uv wuiKvi. ui « j'-iuiivu .v.c, am 
shown in the model. The process is to be conducted as follows: —'Tho curd being^epared, and salted 
in tbe usual way, a clot! is to be put over and into the upper vessel, and the euro put lightly into it, 
except round the edges, where it should be packed quite close to the sides of the vsMeL so that no air 
may pass (bat way; tbe tamp band'o is dken to be briskly worked for a few minutes, on which tho pressure 
of the external tax will force the whey to run down the tube into the whey-vessel j when it ceases to 
run, a few strokes of the pump may be repeated. The cloth and Its contents are then to be lUte«i bodily 
out of the curd-vossel, and to be put into a mould of close wirewirk, with a weight placed over it until it 
become firm enough to be handled. The mould should stand on asparred shelf la shelf made of laths hke a 
bacon fade) to aQr'v tile air tter access to it on all sides of the cheeses, lit fig. 1251., /* is a vessel contai.i. 
Ing the cu. I; 5. a vessel for containing the whey : c, a tube conun'inlC’iUng .tom a (O 5 j d, an air pump 
■ • . 4 T 2 
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Otr exhauiung th« sir In £]i 



t, tube coniiBanicsting from dU>b .ft t 

J^»g ISoi ta A frlHeootti 
wirecloth {Highlant 


ft a tjib forgetting off tbe wher from A 
ottom for the vessel o , g, kooii frame 
{Highland Soc Tratu, vol x p SOO) • 

'8*47 —7086 Httfl Sblton eheefs may be made to acquire 
fbe flavour and aupearance of old onesB by inoculating them 
with portions of the old, conMning blue itioulcL The little 
fcQop whicff IS used in taking samples of oheise, a^rds a ready 
D cans of performing the operation, by interchan^ng ten or a 
(oten of therrolls i^icb it extracts, and placing tticm so as 
to ^issei^iate the germ of the blue mould alii over the cheese 
A new^tUtm rhecse, treated In this way, anf well tovecvd 
up from the air for a few weeks, becAnot thoroughly impreg. 
Dated with the mould, and generally with a flavour barely to 
be distingulsIfM from the old (One {Highland ^ Trim , 
vol xi p 233) « 

8448 IB-71M Management qf the fleece m Autiraba In 
order to assimilate the Australian wool as much as possible s 
with the Oesinan, in preparing it for market, tbe fleeces 
should not be broken, hut merely divested of the breech and 
stained locks, and so assorted or arranged that each package 
may contain fleeces of the same character as to colour, length 
ot staplf*. fineness of hair, and general quahty 

If the toaihuif, has been performed at the same tune 




8452 


and place, and with an equal degreaof care,the colour is likely 
to be uniform, and it will then only be neqessary to attend to 
the separation of the fleeces ns to levigth, flnenes8,and general 
quality, but if a large grower has nocks of different breeds, 
and fed on diflbrcnt soils, rare should be taken that the fleeces 
lie SLpsrated, first, as to colour, and then, again, as to length, 
fineness, Ac 

8450 Hacking The fleeces, being assorted as already sug- 
gested should be sprc-id one upon another, the ntek of the 
sicond fltcce being laid upon the tail of the first, and so on 
alternately to the extent nf eight to ten fleeces according to 
their size ^nd weight When so spread, the two sides should 
be folded terwanU the middle, then rolled together, beginning 
at eaeh end, md meeting in the centre, and the roll or 
bundle, to formed, should be held together by a slight pack 
thread 

8451 TAeVogging should be of a close, iirm and tough nature The material hitherto most generally 
used has been sn' 
eve'll in I 

1252 flexible, and tough material would be pr 

may be in length about nine teet, and in width four teet,' sewixl up on the two 1 ng 
sides, and at one end, the other end being suspended with tht open end upwards to 
receive the bundles made up as before direi ted, whieh are to be put in one at a time, 
one of the flat sides of the roll or bundle being put downwards, and so on in succcs 
Sion, and the whole being well trodden down until suffieiently hlled for the mouth 
to be closed Ibis is the German mode of pat king, but it is doubtAil whether paik 
ages of the dimensions that have been hitherto sent from the two colonies may not 
be more convenient for so long a voyage 

_ The operation qftereuing should be diseontinued where it h^s been practised, as the pressure 

by the screw, and the remaining compressed during the voyage, oeiasioiis the wool to be caked and 
matted together in a manner that is highly proud cial to its appcannic on arrival ihe praetii^', also, 

ot winding up each fleece se|>arate>y, an 1 twisting a por> 
tion into a band, is produitive, in a minor degree, of the 
same premdKial eflect, and it is to avoid this that the 
making German bundles ot eight or ten fleeces is sug 
gested {Ilobatt Toun Courier Jan 8 18 4 ) 

84jJ —7274 A pigsty is a building which a general 
observer is in the nabit of thinking' requires no gre it 
U tart either In the plan or in the execution, but the ex. 
I) perienced agriculturist is of a very diflerent opinion 
Figs, 1 1 thrive, must be kept dry, warm, and clean, and 
this they cannot be without some contrivance In gene¬ 
ral, a pigsty consists of two parts, a small open yard, 
and a small covered house or shed, in the former, the 
animal eats and takes exercise, and, in tbe latter, he 
keeps himself warm and sleeps As an example of a 
complete range of pigsties erected at Bagshot Park 
Farm, by Mr Btirness (see Oard Mag , vol x p 332), 
we icfer toflg 1.53, which is a ground plan of a very 
complete building for brco^ig and fattoiiing pigs In 
this bgure, a represents t> ‘lodging houses 5, tho exer¬ 
cise courts, c, the troughs into which food is put , d, 
passages for supplying food, and e, a house rontwhing 
the food, in which there is a boiling and steaming af^ 
paratus, and three Ian 
tanks, for ferroentingOie 
food before it Is used 
flta H56 IS a section, on 
a larger scale, on the line 
A B, and flg 1254. is a 
verUeal pronie, on a^still 
larger scale, of part of the 
roof, showing tbe cover 
of one of tbe ventilators, 
marked f, in fli lk'& 
fig 1256 18 a tecuon,'in 
*he line c D, on the same 
•coleasAg IShS, 
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•8454 — 7114 Preparatfyn nfjbod/ortwtitf M* B^han, iltio ha* fsrtoned twine t» an enotmAua weight, 
hat the following obeennation* on the lubject in lie Bnttth Farmer's Magaalne, Tb. «We cAnuder 
thenJworthy of quotation, with a view of imprettlng on the mind of the reader the Importonee fer. 
menMng fbdd for thia data of anlnmlt —“ I alwwt feed my pig» on tour food.which 1 bare inranably found 
to foed them fiuter, and to make the fletb. flrmer and whiter, than food given In any other itata* The 
following it my method of preparing — At toon it the potatoes arc steamed, I hare them, while quite 
hot, beaten to a pulp, and mixed with bran, in the pMportion of twenty-eight pounds of bnn to a tack 
(S40 pound*) of potatoes, and this mixture it pu| into a vat for ten or twelve day*, till quite aour; this 
food make* the pigsjfat enough for poikers or small bacona When I require them more than commonly 
fht, 1 begin with fifty pounds of barley flaur,.in8teai{ of the bran, to each tack of potatoat, gradually 
increasing the quantity of flour till it amounts to half the weight of the potatoes , when tlih quantity of* 
flour is greater than the moisture of the potatoes will absorb, ladd a sutflcient quantity of water to mMe* 
It into a thick paste I never give it until it has fermented. ' 

8455 A description qf (daUft's improved apparatus JSr cooMng fodder for cattle by steam The 
simplest form of apparatus lor this purpose usually met with, consists merely of a common cMn boner, 
over which a tub, With its bottom perforated, is pi iced, and the junction rendered steam-tight DV what Is 
called a water valve or water-lute jom^, that is to say, by the lower edge of the tub projecting below its 
bottom, into an annular space round the upper edge of the boiler, hlledwith water Inc tub is Ailed with 


1257 



the vegetable matter to be cooked, and the sttam rising through the perforations of its bottom, the 
water beneath (a %re h ivmg bctii lighted under the boiler), prepares it ibis apparatus, exoelletR as it 
appears fiom Its simplicity, has many disadvantages J he tub requires to be liftra on and offi 1^ mead* 
of a crane, if of large sise, a separate boiler is required for each tub , there is no mode of reguURbig thw> 
supply of steam, but by dimping the fire, or urging It, and the boiler, to be supplied with the water spent 
in steam, needs the tub to be previously lifted off Adilcd to all, the boiler must be circular, and, there¬ 
fore, of the worst possible lonn tor economy of fuel 'I he next form is that inqwhich several stem ming 
vessels are supplied fl-om one boiler, which may be of any torni Eaeh of these vessels consists^n tub, 
as before, with a perforated bottom, and close but movable cover, which Is placed on another**hallow 
tub, with aclose bottom, into which the steam foom the boiler is conducted by a pipe from the boiler, the 
junction between the two tubs being made good, either by three dr four thicknesses of felt, or by agasket, 
a coqk regulates the admission of steam to each lower tub, and a crane is provided, whieh commands the 

whole range, and lift* them on or oflf The arrangement answerf 
tolerably well, but has some inconveniences But a comparatively 
small surfece of the potatoes or other fodder Is exposed Co coctlon. 
The crane for hftingoff the tubs, when each is capable, of con¬ 
taining ft-om four to SIX barrels of potatoes, requires to be a strong 
^ and rather costly piece of work, and the consumption of time ana 
labour in lifting on and off, flUJng and emptying those tubs while 
hot, is very great, whereby a considerable loss m Aid acorues, 
All these considerations may lie of small importance where the 





• work, every consideration of faciht/ and economyfiMOmes fai the 
highest degree important Accordingly, the following tram of ap. 
paratus was design^ fop a gentipnan, who b not only an exten- 
, ,*wre rearer of cafflo, but one for the most dlstinnlshed agricul. 
tural improvers In Ireland e . It is conceived that it embodies most, 
if not all, that can be wished for tho purpose. Ilg 1857. hfoi lon^ 
tiidinal section (id the boilei^ which Is cylindrical, and four tunes It* 
diameter in length. Witty’s patmit ({pdiimace is applied to it 

Robert La Zouchst Hlq, of Harristdn. / 
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«ii the iifcUned plane; i.theflre ban; c, the dead plate; ^ the aitb£t The flame and heated 

_ air pasiei under -the boUif, 
through the bott«n flue, J, 
thence through the tubular 
flue, g, right tnrougb the bbdy 
4>f water in tile boiler jfat the 
extremity of wbiob it goes oS; 
right and left, thibugh two 
lateral fluea^which join at i, 
and go into uieatack or chim. 
n^: C ii the feed head, eu^ 
plied either ftom any auffich 
ently elevated eoutce, or by a 
pHmp: it ii adjuiicd, to auimly 
the boiler at a pftMure of 1| ib 
to tlie equare Inch; t U thb 
•afety valve, loaded to thetame ' 
presiure; the iteam from it 
Diona into the flue; / ia the 
manr'Ud; <m, a whittle, for the 
purpoee of giving notlee when 
there ia a deficlencv of water 
in the boiler, thouldturh ever 
take place; bollera upon thia 
conatrurtioq being much more 
liable tn injury in thia reapect 
than thuae which hare no ii>> 
temal fluca; n la the steam- 
pipe and atop-valve, which ia 
connected with the atcaming 
veaaela. H'g. 12S8. it a croai 
aectlon of the boiler; theaame 
lettera refer to both flgurca. 
The top part of the toiler, 
above the masonry, ia covered 
with a wooden jacket, one 
Inch tiiick, and aupported by 
aegmenta of angle iron, at an 
interval of one inch and a 

? |uartcr from ita external aur. 
ace; and for the ume reason 
the walla of ita aetting are ail 
huUt hollow. Fig. 1SS9. it a tide elevatihn of the steaming vetael for cookingfotatoea, carrota, parti 
turiiipt, &c., or other such things; of whichIStM is a cross section, through the centre of its leni 
the wme letters refer to both, a is the external cylinder or. outer case of the vessel, formed of oaken 
•taves, one inch and a half thick, hooped together, and having a close end, staved in at the end, b. 'JCIio 
other end is closed by a movable lid (c) of wood, fastened by cotters driven through two links formed in 
pifOjectlona ftom the adjacent hoop, and made steam-tight by a galket, soaked in bees'wax and tallow ; 

it is capable of being very readily put on or taken 
off. In the lower segment of the cylinder, an 
arched wooden folse bottom 4 is placM, stiSened 
by slight rroas-ribtof cast iron, and perforated foil 
of hoiet, live eighths of an Inch in diameter; above, 
and aupported by this, the mattera to be dtoked 
are placed until they quite fill the cylinder. The 
whole thing it hung upon two gudgeons or Jour, 
nals, e e, passing through the centre of gravity of 
the cylinder, when loaded; so that, by the arrange, 
ment about to be described, either end of it may 
be elevated or depressed. One of these Journaiii 
is hollow, and immediately connected with the 
steam-pipe from the toiler by a stufflng-box, /; 
to that the steam enters the bottom of the cylinder 
through this journal and the curved pipe, g, the 
former having still ftee liberty of motion, uoth 
journalt move in brasses, resting on strong diago¬ 
nal framing, A A, bolted down to a mats of ma. 
lonry. it' ate two wrought-iron Iinlu, connected 
by joints with the hoops of the cylinder at top, 
and with the extremities of theequibrarhlal lever, 
A; the centte of which consists of a Y shaft, I, 
aupported by two or three slight frames, tn In «i, 
and having the long v^ical lever, n, keyed on 
It at one end. 'I'hese trames are bolted to pro. 
per timbers in the floor of Ifie loft above. Now 
It is obvious that, by meani of the vertical lever, 

IS, either end of the cylinder may be elevated or 
depresito, and that the naturil tendenmr of the 
whole systeifo when at rest, wiU be to remain 
horiionbd. • i^om the bottom or side of the cylin¬ 
der at 0 proceeds a small tube, to take away the 
condensed ateaip; so made, that it shall permit 
the water to pass, and yet be steam-tight; and 
alto that it shall remain verttod, whatever be the 
position of the cylinder, «,Tnli is shown enlarged 
in Jig. 1S64. The upper end of tto tube works in 
a steam-tight toint, a, like the pm of q'bommon 
cock; but m'a«,to that there It a free passage 
through in all poiitionsof the tvbe: tke acrew tail > 
of thM joint u scoured Into the bottom of the 
cylinder by a brass nut sod felt washer; the Joint 
leing plaoed with axis of motion at right ai to the axis of the »lind#. Thftlow^t mior the 
tube, o^om onl^.oarti conilits of an in' fod siphon, the returning limb of wj^ieb j^of such a 
' t X, ' < ■• • 
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that rte column oA^ater ntained In it ii equal in preiiure to the deniifk of the ateam in the 
cylinder.. Toe greateat part thia-tube Iiangt Awrijr in a aquan apertun^ below rtie tovelAf tta flooia 
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in //>«. I9sa. and 1S59., where it if connected with a amall sewer to take awav the water. It ii evident (iiat. 
when the cylinder is moved, the'tube will rite and fall vertically in the hole or upright trunk In the 
floor. Mow for the mode of working thu steaming vessel. Ihe steam being up in the boiler, and thaj^, 
r, removed, the end, e. of the cylinder is elevated to an angle of about 40°, when iL comes Just under a * 
large wo^cn shoot or hopper from the loft above, close to which is placed a slicing nmehine^r dividing 
mangold wurtzel, turnips, or otiier large roots requiring to be steamed; from whence Uiey drop direct 
Ihroiigh the hopper into the Cylinder until it is fhll. Potatoes ate either shot direct flro&i a cart (if Uie « 
suuation permit of it) thr.ough the hopt>er, or ftom tacks trom men’s shoulders, into the cylinder. Whig 
it is full, the lid, c, is put on, and cottcred tight; the cylinder again placed horizontally, and the 
steam admitted. When the steaming la complete, a low capacious trucK, or a large square basket 
on wheels, or any other convenient receptacle, is brought under the end, c; the lid la removed, 
and the end, c, is now depressed sufficiently to cause the vegetable mattereto fall out; the atesQ 

being previously shut oft': the operation Is then complete, '{he 0)1 
false bottom is now to be withdrawn j and it, together with the 
inside of the vessel, scraped and washed; tbe foriwr is only 
necessary when potatoes are cooked ip it. The objects proposed , 
ill this arrangement are, perfect ease in falling anc^i^tyin^with. 
out ihe necessity of handling either the heated vend orjpoqd/ 
nearly a maximum capacity with a minimum cooling sur&ce to 
the vessel; perfect staunchness, durability, and readiness of ex.* ■ 
amination and cleansing of tbe InArior. If tlic re, lift no otlier 
elevated supply of water tqthe steaifl kitchen, a pORIJT should bl 
flaed in it, both to supply the boiler and to wash tbe fessels: pota. 
toes, especially, leave a kind of slime uim the inside of steam ■ 
tubs, which soon putrifles. R is said the cattle arc sontetiwei 
choked by small potatoes, which are not sufficiently steamed; * 
this might be prevented by the addition of a pair of rditery, into 
the helper ot which the cyUnder might discharge its contents; and* 
they would bruise ail to a given size, and deliver into tbe truck* 
before menUoned. i^g. 1861. is a side elevation of the cyiindrigal 
vessel for steaming hay, chaff, bran,oats,cIover, &e. It is of a much 
Uwer size th#i the cylinder for steaming more solid matters: and, therefore, is not made of wooden states, 
but of iron plate riveted together like a steam boiler. Fig. l26a is a cross section of the same s tbe letterz 
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properly coniitot^ by diagonal stays: one end of it is riveted in, and through it the ■tcam.pipe, b, enters. 
The other end is movable, and closed by a rinsular lid or cover, also of boiler plate, secured by six cotter 
bolts, as shown in elevation,y% 1261.; it is strengthened round itt edge by a itogof two incheaand a half 
angle iron rIvgM on, and is eternally slightly convex: c is the convex false bottom, formed of sheet 
iron one eighth an inch thick, punched full of round holes three tenths of air inch diameter, and 
stlflbned by ribs irf T iron, riveted to iu lower side: d efflite two siphon tubes for emission of condensed 
wait, oa before described: r,is aynan-lid for the purpose of flUtog in chaff, &c., or other such matters. 
The large end Ud^as got aooifnterbalance weight attached to (he chain,/. The whole of tills cyhnder, 
and aH the sttsanupipes, a* lapped over with slight haybands, which are lapped ow with thick felt y 
dr Adnought: aad this, lastly, is sewed tightly over with strono sail canvass piUntwt ThU m«e of uniting, 
as a Gtuting, several bad conductors having diflerent condAung rawers, is found to ^ist the 
heat iffiichinofo cBbctuafly than an equal thickness, of even the «ont conductor of the three. This fbet, 
whl^, I believe, basmffbeen hltbcrto noti^ wWl at once suggest to tbe sciAptifle reader somoeurious^ 
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•oatoxtes to the i^are of lound through media of difibrent deDiity. sA^icTliich. 
arrancemeo^whioh Aa« beeiv,daicnbed to be adopted. It wiH thus be seen ttet this 


indeed, caused the 
second cjrbnder is 



very sin.ilar In its general conitru.,tion to the* hnt described, except that it is not movable, which, from 
its mamitude, would be inconvenient, and is unnecessac; for either ha;r or chaff, uc Now of the mode 
of worKing It In the loft above, immediately over the msn.lid, e, is placed a chaff-LUttcr, and also a bean 
and oat bruiser, which both discharge by separate hnrmirs into the cylinder The end lid having been 
put on and cottered up steam tight, the vessel is thus fllled with the desired material, which is spread 

ASenira^saMl.. M.Alk Ao.U AUaaaaaaaaU Maa*. fa.l .. AU^,. A..__..J _I_xl.._xl___ 


ramrod of uun f^Bfore lieing used the first time, the inside of this vessel u giien a coat of drying oil, 
ami copal vsntish mixed, which prevents subsequent oxidation The general intent of the whole of the 
apparatus is to save labour and ftiei, which it does efibctually, and that portion of it for cooking potatoes 
istnow about being erected in the new gaol of Mayq, the largest in Ireland In some few cases, whea. 
the extent of the apparatus would be very great, and labour dear, it might be ad/lsable to connect a small 
steam engine with it, working from the same boiler, to pump witter, slice turnips and mangold wurtzei, 
cut chaff, and bruise oats ana beans, Ac, Where a hi^ pressure steam engine pre-exists on a farmery 
for other purposes, the ^aste steam from it may be made ftilly available for steam-cooking apparatus, 
‘Which thus would cost nothing, it requires, however, a particular adaptation, in order that the power of 
the engine rosy not be reduced, by driving the steam through any considerable resistance Occasionally, 
but rarely, fluids may require to be boiled by steam, as stirabout for pigs, or wash for calvi^, for these, 
another ioftn and construction of vessd altogether u necessary (ft Mallet) 

8456 — 7431 H'armtA is strongly recommended for promoting the health of poultry Cold, itis found, 
^nithqi produf's'.nflammation of the lungs, or pulmonary consumption Heat constantly prevents this, 
and aueviatcs the disease when it has taken place (Annales i&s Sciences tiaturetlet, as quoted in Quart 
ijour cf Afcr , vol iL 568) Warmth, also, makes fowls lay E^rc^y housewlfo knows that eggs are 
most abundant in warm weather, and all country housewives know that the only way to make hens lay 
til cold wdklb'v, when eggs are dea^ b to feed them well and keep them warm—the latter being of very 
nearly at mnen imjwrtance aa the former Some excellent observations on the subject of rearing and 
fitedlM poultry will be found in our Eacy qf Cott Arch , % 1SS5 to ^ 1339, and ( 135ft 

8457 — 7631 The rryole may be extirpated without the uae of traps by digging up the mole hills in the 
course of the month of March, which is the breeding season In older to give an idea where the mole's 
nest is to be found, reference maybe had to,/Igs 1S65 and IShft {the first of which is an underground plan. 
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dUpnMdUp netW the tmall ftific*, who iovc noHj(Ti#io much u *»***•)£“**>» f/ 

du^toyftneirthat I ■^ql|id aayloinethingitpoi^anat^kmale™tjf 
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BOFPunuMT. agbj'CUltube'^^s 1»bactised in' briAin. i ls(?S 

^ •* * * ' • *• * • 

• agncuOitTe <jf Me d{^^nt countiei in Engl^ifli Wal«i, and jScotlMHt, mote p ''AcU. 

larly the grailng dUti^ti, will be fo«hd nkcated of in aVortc entitled. Xfte presAil State aTtiefei 



tratw. _ _____ __^_^ 

coin^uence excentve taxation, a« with fie oirtnatt bairon who oultJFate* hixeown eitat^ 

or the ^riaultu^t of AtutrfJia whopo^sses for hiMiiil the ngbt of over thoiuandi of 

, of % jlrotectlog duty to the wooUgrowan.” Ihe time 
inst another Is, we trust, ra^dly pamlng away 
- ' - ■ the water ft'om fern ana lotB lands 

this purpoae in Cambrtd^hlrc, and 


acres jfhe result of the whole Is the '^n%cest, 

for protMting ontyiBTt of cajital and labouqgigi_ 

a 8461 —7784 J1 7H< application (jf steam to maehinfry for ratsti 
We have mentioned (4 7786), that steam had been employed foi 
we have since learned Rom the ko 9 unt oBa trial, in the newspapen 


e^as also been to 


torn the ko 9 unt oBa trial, in Uie newspapen, (see Twnes ft» July, ISSl that k gas 
employed in the Cambridge dent We are now enabled, throuBh thealndness of 


enginel ____ __^___ 

Mr C U. Capper, aDgine.Euker,UnionFound«sihBirmloghaui,to6gureat^dSM;ribeirstMiihenBlneand 



lifting machine of a very superior description, which that gentleman has erected on the estate of -ie- — • 
liyake, Esu at Stalnfield.in Lincolnshire '* The great advantage,' Mr tapper observes, ** of bringing 
fen and lowla^s (formerly rendered useless by floods) Into cultivation, by a small outlay of capital, mugt 
bo my apology Tor tnAibllng yob with so minute a description of theduining marhine J have erected for 
that purpose, and, as the same may be of use to a fhw, I shall ftel obliged If you will give it aplacp In 
your work, and at the s^ne time add, that by the great improvements which the use of locomotive 
carriages has made In high pressure engines, I am enabled to say that as eflhctive an engine as the one 
denned might now be cempleted for a much less amount,, or, if the landowners whose lands ore 
sinect to floods were to subsenbo, a movable draintng.n(achine mlgnt be made, at a very small ex^se.** 
gv IS67 ehows the elevation of a six-horse portable wndenslng steam engine, working a second shaft, 
Bilrked e, in 1868, ISfiL atrf 1!70 On thls^aft, the latife water-wheel tf d is fixed. This wheel 
revefives In a bBhk or stCB^asIng, similar to that formed for the nbeci of a common water mill, but so 
acr '■wtely.fittod as not to allow or any water passing by either of the stdea of the paddles, iBrby the ftoiA, 
un * use uit wheel acts by its paddles lifting tim waiter ftom the bottom of ihe wheel race upagainst the 
^ *' lAwnk, and thm throwing it over the sluice e This sluloa is formed of movable boards, to adadt 
* bC reflating the lift o£ water at pleasnre, ftoinS fset to 8 fleet in hettht. Ihe water, being alMd and 
tffl^wnVver tba sluicffe, fUls into the p(mdd>«fhcelver /, whence i|M cav off.^^'fiH hif^ a level as If 





• » 

wUi run t In thU cue, at about S feet higher than the aurflKe of the land^ to be dri^ined, and about B feet 
■. higher tnui the bottom of the dndni. At the lower end of tho trou^ there la a 8lulce,g, for regulating 
the quantity «»f water Introduced into the lifting Wheti; becauae, if thia were too great, the power of 
the ateain*«^ne tnlght be inauflieieitt to turn the wheel, or the machinery might be injured. The 
itife^ai it wiil W aem, conftata of eight Iron paddlea, fixed to an octagon Iron caatng; each paddle acta 


JbffZiM^Ia a ground 

ai^Mi «: fhe,wateT>wh*ei abaft; tf, ttie paddiea ortne water>wheel; e, tiwtnpperalufCOr^vertunc 
the waW% thrown ; /, the pond orveaervoir wfaicb recelvedthe water; and g, the lower'u^ce^MKIS 
atWoMOigdraln which oonveya the water to tlyrwbeel>ralie. @ 

a Section through ttje ateam-englne and the water-wheel; In which <nla th«t holler; 


tded'te^ leat the wabn force w ytaf' back agun upon the whe 
ind tdan of the engine,, and water-wheel; in a*Mch < 

.wheel abaft; rf, the paddlCa of the water-wheel; e, tif^np 


la tbe-boller; d.bbe 
er afuice'rjiver which 


the ahi 
r; theatea 


»of the waler-arbed: d, tb 
r, the apui 


idlea; o, the tube fb^aupplytog 
^h.'lBBdee, thp^C ^ c .f. 



















sui?ri.tWt|lT. Aj^BICUtl L .. PRACTISED IN'ERlAllN. 

jRfe. l!70. U« |ifan>ughthevater.«Aeel, thctroogh, uid^etwoslulcM; li 

C Ihe axle ot the wjUei^atheel | A thfe paddles j e, thi^upper sluipe, *e* which the sAter Is t 
/t the 1>ond or reservoir to receive tHe water before it is earned dfirfo the deaieat risers m ' 
wheel-race: and, g, tte sluice to regulat^e admissioutif the Aler Itom the . 
land to be drains. W W*. ^ I * 


/, tne T>ona or reservoir lo receive tne water before it is earned effto the ileate 
wheel-race: and,;, tte sluice to regulat^e admissioutif the Alerltom the 
land to be drains. W W*. ^ I * 

^ig. ]S71^is k acti^ through the boiler lengthwislj. is 
boiler; A, tne Hreplare, dhd flue round the hfliler,«, theahl 


ui, andthetwo sluices; it 'dr 
wer which the sAter is t luwa r 
;e dealest riser; m the troue'' ^r 


I which a js.the 
un iLthetaihly 
■hole rag f leaning 

e iiescnp^tSS will 
sv« Id motion, it 


boiler; A, tife flreiRare, flhd flue round the hfliler,«, the ahUt; iu the saihly 
vfllve jtl, the tube for supplying water to the boiler, A malholeiBg Gleaning 
out file boiler; and, n, the chimney. • ^ f ' V— 

SViS. Aetign of the tnaehihe. After these particulaflalittR desenp^ will 
be needatf: for it must be evident that, when ihg eAme is sv« in motion, it 
will, by^eans of the wheel Vd pinion r, flurn th* water, wheel, fl a, about 
fts centre, e, and that, when set m motion, each of the arms will hit a quantity 
of water ftom the trough, or whal.race, m. over the sluice e (see jfg. 127(t), at 
a higher level to the puna or resKvqir, /, whence it may be taken away as cir> 
cumstaflbes may require, \ . 

8l6J. The expense of the portabn stcam-engin^ Aftlusive of carriage, and 
putting up, was about SilOf , that a the lilting wheel, exclusive of 
sonry, about 70/.; and the total expflnse oF (he whole about 49U 



R4(H —7788. BwldtM! Mr. Coke'nfarm-botiset Much as they vary 'n appearanee, lo have seen one 
of Mr. Cuke’s farm-houses is to have seen all, as respects character. Of these, besides such ■■ hs^ 
undergone repairs amt additions, not directed solely to the acquisition of perfect eomfotk but of bigluy, 
tasteful ornament, the liberal proprietor has erecteil flfty.two entirely from the grov sd. Landlords wto 
gtud's their tenantry even tne repairs requisite to preserv<vi miserable hovel in safety diove their hMf, 
wilt ind everythin to censure In this part of the arwii^inents at Holkham; for, not only are ihM# 
cotl ICS tasteful beyond anAhlna usually erectedoof Ae klnd-Jbut it is utterly impofsibte to imagine 
anyt.ing fnr^ conunodious afldtrl^lete with convcniMce. They are/ in fact, suitable Ibr the rnidence 
of gen}!'— ,n of tqoderate fe me peiulent fortuna Thil may he considered lupmuout, aqd lectainly le» > 
miftijt be mr e to si|nce; but Hr. Coke's farfhs arc all large, and his*tenantry must be mra-afC certain 
eapital, Ir epodfletftly of these considerations, Hfe. Coke's ul^idently the right system. He does not fiill 
to feflcig, vhen fieiaitids fbr a tenant,'that, in all probability, he has like notions of ' ,<h>foTt (thoUeh 
ntbcf ,hu>!p)I^ with hirafdf, and that withoutcc^n and ani^ coqvenio*- es he ' suwt emiloy the 



















cfelJCYCLOP^DIA OF. ^a’.xw.JLt*yRE.. Mol'noht^ 


iitf ^ 

pt(>t / of bii fam advfihUgeoualy to olther tenut or landlon] Iv^la apti^icMr. Coke baa proviww 
gmfirj V the cCmfbrt of hU teriUntrjb not only^tlvatiiw and IMMmngtneir taste while he gratlflM 
u own, bub whicb-u Infinitely more iKipoTtani convincing them Sstfae same time that all the r^isltes 
to b. V Gommrt and advantage arb dim cared »r. Though buUt in a style the mof t simple, these houses 
pieseo^ wtole In accordance with tb»tnie}t tmte, and ml Kis Am acconmlis^d tfy the most simple 
means \ (k/ \ shingle, of which grey u 44 PKdominant hue, embedded m ptssteU and^pccasiomiVy 
divided ini Idinpartments, nves a b^tif 1 sipearance (p the walls: and wllere coping can be uieail 
^ or ornamental. It u^ppily liitrodi\'ud in 1 oeksipf what appears beauUAil stone, but is, in fhct, K naked 
brick earths produceAen tne In th 4 way the nelghj^ufrhood Itea bcpn studded with a numhlr of 

moat tastefiil structurL^ calculoiM to prod&pe 
Taste, neatness, cleanliness, are thus < ' 
they are coutinually silently, but expressively, 

«na hM a claim for^ a correiponding return ouch la the value of good ttsmpleg no matter how directed 
to ui. ev^ a weU^rranged houiCp with a cleanly and tasteful eatenorp/ttar tea^ its occupant excellent 
moValtty /Brtr Farm Mag, vol vlU p 12.) -t- 

8466 Mr Coke*9 eoUagts *'The village of Holkham u oocupie^* I believep solely by Bfr Coke's 
servants and workmen^ or by the superannuated iubar'^ers of both f Juses The cotlai^ are rendered 
highly picturesque and neat by the application of shingle, as m Che c se of the farmohouses , and to each 
is all^ted a garden, sulBcient for the oceupation of leisure hourv, and no morop it being Mr Coke's 
opmion, that nis labourers would not their conditioli ameb rated, nor their capacity to do justice 
tathelr cmploTey or themaelves exteiideo were they converted into small formers or xnaikeC gardeners " 
{St^ Farm. M^, vol viii. p 12.) 

4 ^1136. Lady Ann€ Coke*t scAool forms a pleasing structure iu the village of Holkham, id which the 
(I children ot the village receive, In the word of therRev Henry Berry, ** an education suitable to their 
Christlda vocation, and fbr the rank of Ute to which God has been pleased . o call them " ** 1 am 
happy/* continues the rev gentleman, ** to be able to record the unquesciona utility of ^his establish, 
ments There is a cvi;^n moderate degree of educition, which has always been tound adequate to raise 
an industrious and talented man to that consequence in his businete, of whatever nature, which such 
characters are entitled to attain ** (p 14.) 

a lower lerel (bet of course by no mssns so armt), the moss, or 
boff,whlch has been divided into such minute parts, will be eauiy 
carried off to a lower level, if we can grl a stream of water to 
l>aBB over It Xt is Intendea to do so 

8469 A eSoifS, a, made <d wire, end In links. In order that 

It ni\sy accommodate itself to the turn out of Uw m‘%m drain r, 
into (ho SMlnor dram e, is attached to the lower i art of the 
spindleg as at s, by meam cd’ a nog ) laying upon the spindje, 
K, at p ^ act Mse Sjei us suppose the machine has n w cut 
out I nmor drain, from one main drain to anotiicr as iro n 
( we^-haU Uien have the cltain eaten ling through t1 e 

nunfol vain v, an end bidng to each tl e roam drams u and 
r * X*ins4ehaln Is tht-n deuuJied ftom tlie macliiue, ar d a 
fraih chain attached to It, tnakmg It ready to nroceed with 
another cross minor dram 

8470 If the m ide lo the minor drain v b ot a very 

semittuid nature, it is probable draw (g the chain altemat<.ly 
bockwcrdi and forwards (which mig be done I y a labourer at 

\eh end) would bring a sufficient quant ty of It out into the 
main drains, to cause an uioctupird space Immediately u tder 
the undUCurbod portion of the bog at x thus making a pas 
sage tor the water previously dammed up in the dram v, to 
pass over the puddle in, Uw subterraneous drain v, and fail into 
the main dr^n v Aa soon as this is effected, the drain may 
be lift to the action of the water, which will vary shoniy carry 
away all the puddle out of it into the mam drain i, frtmi 
whence it may easily be cleared, without any eziwnse 

8471 But sf ould eotmp/c n irvcAaianotbring out the i u idle 

quick enough, lien a slmliar chain, ut having thn^ a^ itd 
to it, as shown a rrr, fig lV78 ,maybeused,insteeaoftheone 
befinw mentlond rhi. fangs are to be bo arranged, that wbc t 

they meet redstanoe moving In one direction they open a citr* 
tain distance flum the chain, butupmi met ting r^siatA e m v 
Ing iQ the Opposite direction they fie close to u Jt will be un 
necessary to describe how tlus may be occompUshed it will I e 
so easily seen Its operation in clear! ig out me puddle will 1 e 
tlius » Having got it through the droiTO (and it will offer little 
more xeslsiance Chan a i Uin wire cha n, as the fangs will 1 o 
close), it is to be moved by men at each end alternately back 
wanis and forwards eacn time it moves backv ards the&uhs, 
&om meeting r^tance, operdng, and bnnging ladore them 
some portion of the puddle thus, by a numoOT of such move 
ments dragging out sufficient puddle to cause an unoccupied 
space thrcMh whkh the w ti-r will rush 

8179 Or, vth9 bog u vrry compact, and the puddle very stiff, 
such as is likely to be the case in what is known by the name id 
** black bug,' then (he fbllowing method may be taken, wh ch 
will give two men suifioient power to drag out the puddle from 
the subtemneous drain — buppose tlw wire cbidn n (without 
fangs) to be already dragged ihrou^ the minor driUn kast 
ening one end of Oie cham w to tlie end of the ch.in « it is 
drawn throui^ and passed rcaind the rag whcela gg which 
rag wheels are connected with the winihes, as shown in the 
drawing Now H is evldmt. If the winches are turned, one por 
tlim of the chain will be moving in one <Urec(]on, while the 
Other portion Is moving In the oppos one and as the i ha n 
pamas ont of the minor drain it orlngi.. ich It, between tlie 
links, and otherwise attached to It, ponu* of puddle which 
ftil off in the drain r, w ore washed uif in passing through the 
wotATln the drain u the pins, or spikes, on the rag wheel, as 
they pass through the several links, foro^ off that portion of 
the stuff hrid b^ween them Be^es this, t st portion ^ the 
chain, Rising out of the water In the drain u into the nunor 
dr^n v,wlU carr with it a small >oTtl<m of water, thus assiAt 
ing the floidlty at the puddle, and cqpaequenUy decreasing the 
r^tanca to die chain pasdiig tbrou^ The quantity of stuff 
bronght out of the minor dfsJn by the rer^utlaa of the obain, 
will, aftw a finr turns, causa the puddle In it to sink, and so 
leave a passage, as by the ndio' methods, Imraedlatei^under 
the undtelurWl portion m the bog at x, for the wase^ o dio. 
charge itirif j In dolDg which It will Qbnttnue to oorryi dong 
wlthlt portlf^ of the mln« Celj divided master until ihc* unor 
kndn b cleared out e . t ^ 

8473 . i<ttttiiowimfiii^liat(te|ni4iCrAa»M,\»rfljA<Xfoitfof 
tlMi mmer drain. It trlll^iv seen by the d of the 

knives wad ubod the spindles u v,^e tratevrene sBStkm of 
divided and puddled by thosekyuves is y *wirfect cIVcl^ 
and ornisottuaidly Dm trsntvarae sectipR of the Vain Is also a 

»OT=S- .... 


fMOUA 

C h, _ __ . _ - 

lm,Ni^cable but we have givan It a place on aooount of its 
toi^nuity, and becauM It may lead to something bottor 
In Jig i87i i A a' are erta^i,t upon which the frame a u a 
is mounted, the wheris b^ng mide of such a breadth upon 
the s^o as lo previwt the weUht Uiey carry from sinking 
them In tlie bog OU the aola of the fore wheels, and revolving 
with them, is hKeu a wheel, c, the teethi.f which work In 
ttv^ of the bevel wheel d, mounted on the shaft ■, and upon 
thj same shaft are affizea the bevel wheals w and a, and a 
erwV' H tne shaft m revolving in a soLket, w, fixed ** the 
ayV tree and a sq ket, o', fiaed to the frame ■ i x ore 
lutri wheels, working Inr those marked wo bIs a knife five 
or SIX fret Jbng, acunulng to the depth the dram is made under 
the surfset or the bog, and wlMse cutting edge, e$ la riSkde of 
hkhly tempered steel, and whose back Is an inch utick m w 
mn spindles, say of one inch diameter, revolvhig with their 
rmpectlve wheels, t x, to which they are attachedt and at the 
bottom of these spindles, as at o and r> nra affixed knives, 
made in the form of qyrter knives, and so pticea that the ver 
tieal scciton of theU contour shall be s circle, and that each 
kiilfo.Lq pon a dlifkrent horizontal plane, so that, In revolv 
1*^^, iney mall not move In the same track Tint will Iw under 
•toM by rafe^ng to th** figure i the knUb r, fbr instance. Is In 
n different plan to the enlib / Other knives may be pUcfed 
uixm the spindles at right angles to the first set, taking care 
. tikot each blade shall move m a difibrent troLk from any of tlie 
* otfion The saw a Is pointed at the bottom to make lu en« 
i ance Into the bog easy, and the spindles m w ore hrtd in 
the required positiun by the sockets in which they work, as 
ehown In drawing I>et us now suppose the canb^^ is drawn 
forward in the dlrectfon from a to As the wheel a' turns, 
the machinery connected with It causes the crank h and the 
irhwds p o to r^cT'^ve, thee onk giving an alternate luotfon 
up a i down to me saw, whkh, boing pressed agatost the fibres 
of the moss by being ohUged to fulTow the wheel A' at a fixed 
disunce, will ctrt those fibrra, and In iU progreie divide the 
bog, so aa to esve a passage for the S{ Indies m w t but, at the 
same time the bor Is oeing cut, ov sawn through, the spindles 
M N will be revol ng at a rapid rale and ae the several 
^iyei^Cxed it Uieir uxtremitles revolve with them, each one 
Proaonuog *ts sharp edge to the fibres of the moss, n^n a dlf 
^reni plane to any other, it Is evident that portion of the bog 
In hIchQie knives revolve, trill br ivldea Into a number of 
irlovte pav** proportion (o he v mlier eff knives used, and 
taerapl&v wn « wlfi^ they qevot We will traoe the efiect 
cpnstaniW ivid Uff U.e mossr ^ j of the bog ^ 
l^vt, fbAhai of the ailndll; ft* It will be seen oy ffie drawing, 
ike knives afflxsid to m splnfie ake not so close os those at p 
and for tha reason, the i Atdi of the bog would be cut into 
minute panlcleB easier by two operations than by one t the action 
of th(B tolves r being much more effective upon the moss 

f nrevfously separated from the large body to which It was at 
Tm. lhan they would before it was so detaohed | hence the 
4 e arc only detigped to cut the. fibres so m to Separate 
tion of she bog where the dram is about to be im le, 
s large bo^ connected with it. 

Tbetidvci at e are inten led to be an In^ apart, a^ 
are four sc. to, and each knlfo moves In alfibreot Vnuk,; 
ftie trooka will be but a quarter of an inoh «Atnder, and|mnso 
qvently the matter imposing them will be Savlded Into poniqm 
of thte length by tne action of these/ aives alMie, but the 
fovisions prodttowd by the revolving oftoie knives at o, moke 
«hd partite sfiV onoiler, uartioulartwio, os the qpfodies n ^ 
or meve In imposito dlrerapns This would be the effect If 
lelM .pan a boo, of iwra dtj t«lg>, b^upontha; 
■tettaraponwhlofittl. Kiandod b> (qpmto.tha oUbctTOVld 
ka martrtiM dMhMai, fa: lb« Tweublo matw eom/a^ 
tMfi lajawnaiy (babd. M a <leptb or 8.6 or ila toT ^ a 
auia or daeayi and u aaril, dlTidad, that, upen ,b4di»|C aithUM 
da water., unat ptirton of it .aparatet fott .ntfbmufa pif. 
VeUt. air fat: baTo* fine mo., or Mtanftwltlfc It li aaa, W 
48brartaa^aribiaanoo into a pudilla. or ..mftuM, b/mlir 
tarit waif«aiw i and ai ararjr portion of bog mtMna > 
jmflBolcu quantlfr for this purpose and the revoiutfo^ of nrt 
XMra. war dMd«,^ mU IM b^ and water to IntiiMitalr, as 
fosiStoJiaiiiiiu^jbarfi), ^danti.llka water,to nut to 
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«• prctture upon lh« bot> 
tom, and Aki, 

Dpon part n uh nrcte J 

mrronqding t)ie vacant tpacir, 
it cqualXu^Maarljr to, thp t^- 
roundii^ mattor wlIL ^ 
proach tnn cantVe of <h«t Va 
raiH tpaca vlUi equal 
cUjt and at it awroaUieaiJ 
the cbt la 1 ebig nat?owed, tba 
tnoMy fibrvt tcunpotlng the 
boo Immediately adjoining it 
wliM>e pi-eeeed ntarc^ lo eath 
otlier and (hut, bdno foreeU 
to pave with a congidenbU 

S uantItY of the >va(«r which 
(fpt them apart, will gra 
dualljuBCi^lro a gnMttrr com 


hi preu^ to cIcM at to vet g 
the preMiue of Uie nirroondU 
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though fotneliiinf lett In Itt 
dimmiiom than ti •dttn*«t«r 
^ of the circle ihado by Ilia 
^ knUetA » X r^ver yc |aw 
•uflcimt water coming t* an 
a minor drain U All a (ura 
Inch bore, and 1 hare tern n 
great deal of bog draining, 
and paid much attentJo!9^to 
IL Even when any consider.» 
aole quantity li dhiharged, it 
,>4 it to be tuppoted not from the 
drainage or the bog Imme 
dlately Ibout It, hut frien It* 
having crofted the 
tome tprlng J mayremaia 
^ hiA(tnmiM the remark h 
unconiiect<^w|th the ifftcii 
produced bv ihlt draining 
ro icblnel, tnat, when tbJii 1 j 

* ratpcotLU| ineatu shouftl JUe 
^ taken to discharge th< watora 

of the fpring ai quickly at 
poiiJblei jf it If a b< g spring; 
fmt, if a spring •uppTled firten 

• rhe upl*''^ the w ater fhflcqld 
be linpouk,-|[^ for lojgatlotiJr j 
In general, bolhthiMnhjecta 
may be obtaliuHl whh uttJe 
trouble or exppiie 

, 8474 Jt/fTor drtf lot should I 

not onl jfcfe auifl< IcthIj Itrae 
to paM 4Vrr ie wateiA^ (ge 
bog Immediately iu goufleUng 
them, but alto ta inwrau 
tbmi from br*fig 
^ chtdied 1 tb* >Pv/dneht 
\ not to be h n tlx ini4« t 
^ in dJp^ettr, a I by way of 
•peuTyug ihim ^s use, the 
1* ^er of the circle made 
I iUttiveBrntehtbeteiflnii^ 
cnui allowing them, ^our 
inehet for collapsing , I he 
liog Immediately futyoundlDg 
the drain would have totw 
prated Inin three Aftlit of jta 
origlna! bftlk, before it eo- 
closed the drain ao at ^ rt- 
dure ti to fix toichei hi dl« 
meter, but, befbre O waa 
prefted into to much leia 
tpace than It originally ocra. 
pled. It uould have*«cquUkd 
a compBctnest enabling U to . 
raslft the presfuiw behind It / 
and the dralni wmild, in ge*' 
ncral, be more than fix . 
liKbr* In diameter A^ord* 

M| to the ociofhgbnty of «b« . 

b(«, the dUmettf of the cirdo 
made by tho knivei might bo 
regaUtM 

8476 Jfoda ^aahig lJU 
moeftinr Mavrni drscrIlMd 
theo pe r atl fa cif>if roach he, 
it w 111 be nev^ettry to iiointout 
the methodt of otMcomljW 
any Ob'.hctloBa that may PM, 

/ » 






















tJ WjawlM , }f'e«lU»ln> 


inr- vmtidn )uAm itTV# ttiwd dnr flkli I 
^U be nefMry met ^ maii dnw 
«r,lwiftiudeimeufQeh|tathemUw<traJlL, 
«4ertbt^ttbebQff between ttum,K 



EbUWpeat* 
dni^ Mich vN 
IrajEe^ caemmd 

ler that the iMffi»iYiiicbeCM«enuurii,i< 

•faM to admit w imim, vtfh pro)^ ** 
k vlU take placet!^ (heedgfjis hot 

ty lalndnmiaKMeuedi tmiia the 1 
cemeiidA>v ^itakeBiaoetlaeV*W»(Vomust«a7 
Utt* iTviUh vii its viler Krqoick* as the 
I «n the edgm. It it tl% geneml nractic tu makr 
gdmlni paraM t»Vaeh\^ri U e dataitcec^ 
euiBte perches aiund«i!^Vd*]rct«aJth%. dktenear»» 
iptcntiveit boff of irattf»wac»m teiy loh. Hpoon bof«i 
t^pitre at ieast two «r three jean to dn a tMtti tumv- 
bj tbb mcanll to adult d hones vorbwji tpoo them 
cIm edfes ttub’ ttould be M0lelaiU| firm Ibe montht 
The nCj Hlvsfb bo raidaced eunlQleatly v w *aUiw a 
lariaottaocity in hs^ irt anee« so that, be(bre t a lasL 
nun oretnlapU lushed, the ninks between the t at drair 
will be vtU eoosMdatedi or, if asuall eusBtiijvnljIs i 
in hand, br vaifiiw till it does oonsolldate | I 

Tat pfvhaS* txjftnu twrk^ th$ maefum by bertet 



J l be first'caicnlakHl, a^ aft^varw a methA shown by 
Ich ^ minor dfBis may be made wlthmit wfltlnf for tbe 
• inaln drains to draw ofi uiy centidermble quanaty of water 
boR t ctBjj y peditwg Its r ei .la m at i o n, wl^ot addine^j 

$9/7 meiglXf tht tsmage and it* eucMnmt b about 
eie. ’m, and, as the wheelpdce intended to be nine InBesvpon 
ifhe sole,they wUl dnkflRteundMr m itnalt a weit% Two 
lkOTd|s wdlld nmve th tflBl hmge with esse, andfirom twl^o four 
inf»e (socordtog to and die of the dralne, »r they 

miut vary with the nature of the bog) would overcome the re* 
aistsnoe of the saw andr ^dndlet m »r, with tbtlr knives. If 
we uy five horses on an sversse, we shall be pexfbcUy safe I 
tMlH te a Ins number would do To th^ must be added two 
men for driving Tlig dralung machine b to proceed in a 
atrsli^t itne, luring over the main drsms.foom one division of 
bM to another, unui a minor drain u mode from one extreme 
ufthq*^ *N«n<lert* * stiem to the Mher extreme. 

in cufiiM tain drain* it is usual to make them ^Wn, 
bat X idtould propose, that ocoaslonally bog bndges be left, say 
** a distance of evei^ eleven yunfa, that Is, leaving an open 
dnin fo* eight yaids, uid having a bog bridge three yards brood 
jif^ advantai^ attend tbb plan, not appertaining to the 
usuS] method , a lint htsiance, the Utmr and expense b 
aomething less f th^r afford an easy passage for men or cattle 
to walk over. thus preventing, in a great inensore. the injury 
don* leaping acmM, and so destroying the skies ot the drain, 
anil choking^ with the bog stofi thrown lnh> it by these ^ ns 
te ridgm If placed at short distances, prevent the collapse 
of e and V 0 U,i or this aoeuiin(,eiiabIe tia to cut them 

at once sulpc ently deep, wiUumt waiting, b necessary now, 
fbr two or three years Viewed In coruu^un with this ,ain 
Ing madhine, tltey would afford a ready passage for the horses, 
fo MVb labour and expense, and Ikcilitate the^peration. 
i4n T%t method qf posting the koree* and rntd^tte over the 
main drain* As soon m the bones arrl>e at the edge of amain 
dmm, the chama by which Uu^ are drawing the corrisge may 
be lengthened, so as to allow thorn to turn out of the direction 
they were procecdlngin, and pom over a bog bridge, which will 
ml* aitbin two yards ci thi line of a minor oraiu, sop 
if««ing them to be a statute fHweb distimt from each other, as b 
ntual There w U be IK a iocciuenienee, or loss of time, hi 
Ihii Aa soon aV diey are on the other side they may again be 
booked to the carriage Ipring them chain surfiebnt to reach 
nver Che drain, a pass for the ciwrlaga wheels having been pre* 
elpusly formed The pass b to be made thus — suppose the 
main dram to be four foet six inches wide at the top Two 
Chree*inch planks are to be provided, each one foot briiod and 
eight foet long, and having ribs of Iron fostened on each edge of 
sMCh of tho plmiks, to pret ent the wheels vf die carnage fonn 
allPplng off In passim ' over th dram The length of these 
* 'anbi will give taring of one foot nine Inches on each side 
«f the .aain, which will be quite enough, as there can wily be 
• pressure of foce hundred weight on a plank at one time 
Their extreme* are to be worked oif to a cYiiscl edge. In mdvr 
iofocUltatfl uSo carrliM mounting upon them The planks 
being placed over U vain before the machine comes up, there 
wHil l>o n*' delay, tc A taking the horses to the other side of 
•he d aw mJhI unbooaxiig thm foam the carnage and hooking 
•him to gam. As soon as the mai^lne has passed ovsr Urn 
CHCin,tw'«*nenarcaachto takeupar jak (they vlU not he a 
bcQu. * Attach) and proeWta e next main drain and 
ma eapasB mijeasl^ha iwiebythetlmethecalr- 
riMge comes , there ^lelngllt* ea trouble iLan ihrowhif 
down the p ixs, cm se di ocing taken to ^ace them 
in the line of direction I wl <. carriage b to move. In 
'*ng over drams alcco.. dc,that hav^ no bog bridges, 
*t %-ml be necessary to eonneot with tbe canJage pass more 

r lankv, soee to allow the hones to walk over without difficulty 
hli ropy eosUy be dmse. 

tiSO* lAs awmberq/ mm required tocleanoutasnfflciemgr 
off Jie piuULle foom the nilocsr drains, so as to give vent to the 
water thcouKh the n, b the next consicteration. Exceptfoven 
eemr vt**blitak beg,* itwUlnotbereqnirad touMthewlnchea 

with ^e chain and rag-wheel; and as bog of thb do**-* ^ 

bean ^c a small proportion to the spongy or ** u uog»** thb 
method sriU seldom need be resorted to Ur ever, to make 
■gKO, the cilcidatioQ of the axp e ntt b madr ^p«o the aHump- 


titiK Afeifc ,5^, 

'v<B. Vba,l.t'VnM_ 

dMto tri 

wuMtwvinHn — 

aril DC <. 1. b. elMnd tfMr * 
wkM ,the F'ltfoim qmrVia 
xmrtfl, ItwouMnifl^ l»T. 
pUtratin,wrti vo«ild Wawtob. 

foT C.luul.tliutb.in.^Mtld 

^ It thi. dlM.nc« tlw 4ntnbij|- 
i ^afai tadrda,iulS>A;tnroiiHn, 
joftb th. drain, would M .^t tb. d 
jot ill. Mcwrao qnuiliM ofj^di. 
th» drainiD^-ntJiqlun. I, sa puddliv 
tohe tlutn twlm thii Uni. colraat tU 
Jt widiibw. hiT. (wo mcn^ccDiiltd 
Muliia . drain n it t.lrm to pn|^ 00 , , 
qu. i, upon tld. nkmlMlan. uk. i«i nMn to 

> ont tlH M (rat u the, wer. puddled. Wc will 
awtwrininj«o krtliU portion of tbabtuineia Itmuatnot 
be fergolton, w. ■< r Hnuiang all thadrrans will bar. to b. tba. 
cteuea,ratbmk tiib,nonieu)iprob.bl.. W.iball beunder 
u it e ml, ratotlated the bontet would move tb. 
dnhiln^ao. ji. M die rai. of ooo mile -wr bout however. 
wlirdakeonrgracalMloBantbUiuti option Ifthebon.. 


u 


which w ma^*nne b partlcutx 1 a^pUeable 

6 horses, at is per day 
k men, making passes, at 1 
8 men, drivings at 1 • • 

inlng out drains, at li 
ofm 


18 men, eleanl _ .. _ 

Wear nod tear ofmachine, and pattens id’hones, say 


L * 4 

0 10 Q 
0 2 0 
0 i o 

i 18 0 
0 8 0 

T\q 


Cost of making eight miles of mmor drains 

Now there would require ICO perehfu of minor drains per acre, 
supposing them to be made a peri.b asunder, the oost of vmeh 
would amy be Is Of The preset expense u about 14# per 
statute acre for the same work 
bdlil T'^s mens drain* coet now, on an oesregs, about 9* 
per n tv acre, making the whole expense Xfis JOy the use 
of rJib ihme the expense of main draini and minor diabis 
wou*^ 10s Of , thus at once doubling Uie pre^b ot 1)^ re* 
cla jn so fir u drainiita b concerned 
8 1 Olfjrctumi aniwerea It may be said, hones could net 
W 01 u. a very wet bog till a long time sfter tho main diUina 
had oeen m^e, perhaps years To meet this obje tfim, among 
maxr other ohvl^ means, awtndtass, mounted on « moveahlo 
jdatform, might be used tiie windlass to be placed o»er l^e 
main drain, next the foont of tbe dri^'nlng machine, and the 

r iatlorm upon which it b mounts i be made so that It shall 
e a bearing against the side of tbe dralu. sufficient to enable 
res St tlie r«ar«'an from the draught of Uiv machine Ifa 
form w U be sli> iar to theptatfonn used for clearing out tbe 

f tuddle, tut, perhaps,It will be necrasary to offkr a gresior 
Orae of planking to uie side of the draui Its weight netri not 
exceeurrom three to four cwl , so that it may be easily removed, 
as occasion requiirei. By attaching a rope fruro the windlOM 
to the carrisge. It ot course can be dritaged on, and the ex¬ 
pense by this method will probably be abnit the same as when 
horles are Osed If it b objected, uiai drains made at one oper¬ 
ation, In such et os we now ore speaking wi) x 
dose, It may h answered, that thou h the collapw wlU lus- 
doubtedly bejpre yet, bdiw something like equal mi all parts, 
Uie (Hrcular form w dram will Mostcertalmy present a pwr- 
foci closure of the aperture rius, though true ot arched < rAns, 
Isnotaocd'the shoulder drains now in um. for, whi e then rmer 
increase their resbtaooe to the prettuve sUiroundlng them, tbe 
nearer the approach to tht centre of the unoccupied space, the 
latter, whose sida are straight lines, decrease in tlict* sower of 
resistance, under the same circumstances heme it is found 
totally impo^ibln rn make shouldM* drains to stand, except in 
tolerably firm bog, and, to secure this, they ore generally made 
in three optfretions I by no moans admit it, but we wlu sup¬ 
pose every drain was to 4 lose after a Bh4irt time before domg 
sm they most certainly would havedbchargcd a great portion 
of the water from Uie hog, and have consolidated it couslder- 
ably, BO tliM; ihere would be no grounds to fonr tho ebjaure of a 
second set of minor dramy maile after the first set bad drawn 
offtbe great body rfv ater from the bog bbould even this be 
necessary, the expense of the minor drain would only amount 
to 3s fia per statute acre It will readily be admitted, that, 
where there b the ^ghtest four of a circular drain ctoemg,« 
strulght^ded drain could not possibly stand 
8^3 Th* prqfU* of reelmnung bw* ^ Ihe UM of auch a 
machine as b here described, the pro&u of bow reclunarion 
would be much Increased. hut, as in conJunotfiKi with oth^ 
machines themvcnlor of tliU has connived one forcanrylng 
earth on bofn cheaper then by movabl railroads now in use, 
and perf(»miDg nfrAe cqierationt in bpg irovementi (which 
he will take enethfar opportunity to diesalbt. ^erecan be little 
doubt ^at bogs maybe convertM into land lOcAnferiortosooie 
of the DMt upland, and that, too, so as to yJ Id a profit (d from 
( J to ^percent, accrwdlng to the partfoulai c 1 rtatDU 1 tan 4 .es 
I uiufor which the bog Use, Uius not only yiridl q a ha&dsoire 
^ faieome to the reolaiiners, but aiso as providing a wge firid twe 
the employoiflnt ef f*ic laaouiing popalatlon 


THX END. 
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